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The BI CC
L Wave

BICC are world famous
tor their clectrical and radio
products. The Anti-Interference
Aerial maintains this reputation.

It has been specially designed to alleviate inter-
g

ference caused by radiation from clcctrically-
operated transport, vehicle ignition systems, clectrical appliances
using commutator motors, lighting systems, cte. A high signal
level is obtained and this ensures better listening on all broadcast
wave-lengths, giving maximum choice of programmes against a
quiet background.

A 6o-ft. polythene-protected  dipole complete

with insulators and matching transformer, So-ft.
coaxial screened downlead with polythene plug moulded to cach
end, and a receiver transformer. Al the necessary components
for the Acrial are included in the complete kit.

Write  for Publication No.221§ giving further information.

Obtainable only from recognised dealers. £6 . 18 . 0

BRITISH INSULATED CALLENDER’S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET,LONDON, W.C.2
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\ comprehensive instrument built into one eompaet and eonvenient ease, which
will test any standard receiving or small power transmitting valve on any of its
normal charaeteristics under conditions corresponding to any desired set of 1).C.
electrode voltages. \ patented method enables A.C. voltages of suitable mag-
nitude to be used throughout the Tester, thus eliminating the costly regulation
problems associated with ).C. testing methods.

A speeially developed polarised relay proteets the instrument against misuse or
incorrect adjustment. This relay also affords a high measure of protection to
the valve under test. Successive settings of the Main Scleetor Switeh enable
the following to be determined :-

Complete Valve Characteristies including " Gas"™ test for indicating presence and
1a/Vg, la/Va. 1s/Vg, Is/Va. Amplification magnitude of grid current, inter-electrode
Factor, Anode A.C. Resistance, 4 ranges of insulation hot and cold directly indicated in

megohins. separate cathode-to-heater insula-
tion with valve hot. 'Tests Rectifying and
Signal Dinde Valves under reservoir load

Mutual Conductance covering mA/V figures
up to 25 m\/V at bias values up to ~100V.,

together with ** Good/BBud ™ compurison test conditions. and vovers all the heater voltages
on coloured scale against rated figures. up to 126 volts.

The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
WINDER 1OUSE. DOUGLAS STREET, LONDON, 8.\W.. ‘Phone : VICtoria 3404-9




2 Advertiscimenls ’ Wireless World Julv. 1949

“It is on detail and care in design
of small points that the

modern set stands or falls”
“Radio Times,” Sept. 24, 1948

o
ke,

/ Attention to details of manufacture
and assembly; revolutionary design
_ and the provision of highly accurate

specially designed jigs, ensure that
d in each R. & A. Reproducer the
cone, voice coil centre and outer
pole are inevitably and automat-
ically aligned upon the axis of the
i speaker. This is why R. & A
Reproducers are free from mech-

““The Story of Co-Axial anical defects. Continuous inspec-

Construction’’ explains how

our speakers are buil, We will R G e tion at all stages is a further
gladly send a copy to any manu- N 5‘{'} .

: : i insurance that no defect can be
acturer or overseas buyer who . . N
writes for one. Y Voice coil and centering member sub-assembly. present in the complete speaker.

A
_4“!"11 REPRODUCERS AND AMPLIFIERS LIMITED 8-
@ $e ottt}
' -‘1 FREDERICK ST WOLVERHAMPI‘ON ENGLAND
1 Telephone Wolverhampton 22241 Telegrams “Audio Wolverhampton®

SPRING LOADED TERMINALS

”0”’ Uogy, -
|t g ,5’”1’1)'/:/,[5‘&’ k.

66 ¢ =

PAINTONG CO. LTD + KINGSTHORPE * NORTHAMPTON * ENGLAND
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MEET US AT

RADIOLYMPIA

SEPT 26~ 0CT 8

STAND No. 7 & DEMONSTRATION
ROOM No. D10, where you can hear
sound reproduction at its best-—the

ACOS way !

COSMOCORTD

/s

YSTAL DEVICES
smocord

e ———

CRYSTAL

PICK-UPS AND CARTRIDGES

G.P. 10 unbreakable® G.PP. 12 hie ity model waith g G.P.
vstal. Oueput 1.7 volrs at 1,000 efst wanent sapphirc us. Quip e¢ 1 microgroove o

fange 7 8 N it 1 i, ranpe 30— Id, s nas

GENERAL-PURPOSE MICROPHONES
The MAGNETIC

For acoustic measurements, TYPES G.P. 6
industrial nois¢ measurement, and G.P.7
disc recording rechnique, and
P.AL systems

Y N
¥ Type MIC 16 (illustrated)
High fdelity madel with 1

trot to 1 cls.

Type MIC 22
Ge I purpe

ia P 4 IS

Goo | performance  with
exceptionally rabust construction. Range
45

DISC CUTTER HEADS

HEARING - AID MICROPHONES

C puetorinanee and mode High-quality cutting head for AU 1sures masimum perform-
price make it ideal for amateur professional usc. ne - with v minimum practical dimensions,
recordist. wer types and sizes available.  Supplied
nly to hearing aid manufacturers.
PILLOTONE *Individual”™ LOUDSPEAKER MINIATURE EAR-PIECES

Far hospital ar personal use, TYPE RE 5

riv 1 . ]
giving wooc (}1! to f°or hearing-aid use - nnobtra
nor iWdspeaher without -ive. light in weight, and wit

perforimance.  Sup
plicd onty  to hearing  aid
nufacturers.

disturhing others,

e distributor Pillntone ,’
1 the British Isles, Messrs, Philips " Y
Electrical Limited. ({
4

‘:\ﬁ }\
. '

1%

LTD - ENFIELD - MIDDLESEX ENGLAND
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Many
R ReB.C. recomers,  WESTINGHOUSE
RECTIFIERS
HAVE
( OVER
ot units only 25 long by 45 21 YEARS'
dia. will give an output of
S SERVICE
TO THEIR
CREDIT
®
“Westeht” E.H.T. supply
unit. 5kV output from a 350-

0-350 A.C. input.

UUESTAI.ITE

RECTIFIERS

Write for details to D2pt. W.W.7.

WESTINGHOUSE BRAKE & S’)IGNAl!.I

CO. LTD.
82, York Way, King's Cross, London, N. 1

Wireless World

July,

1949

Plans for a
neighbourly world

Marconi’s first wireless messages did more than
enable nation to speak to nation. They drew
closer the world’s boundaries, quickened the tempo
of existence and turned distant acquaintances into
next-door neighbours. Broadcasting has helped
still further to increase our knowledge of our
neighbours ; wireless navigational aids and radar
have brought greater safety and faster travel
And

Their engineers are busy

between Continents. so Marconi’s will
continue to pioneer.
today on developments which will make the world

a closer community tomorrow.

Marcon:

the greatest name in wireless

MARCONI’S WIRELESS TELEGRAPH COMPANY LTD.,
MARCON! HOUSE, CHELMSFORD, ESSEX.
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o DAILY DEMONSTRATIONS

of the “BARKER 148A” mounted in the
“RD” BASS REFLEX CABINET in con-
junction with the “RD” JUNIOR or
“WILLIAMSON” AMPLIFIERS.

Full details forwarded on request.

ROGERS DEVELOPMENTS CO.,
106 Heath Street, Hampstead, N.W.3

some features of the Barker 148. These were :

bass resonance.

and critics have remarked :

ever heard.

cone /

...... GAUZE_DYST SCREEM __
SUSPENSION

B
MAGNET POLE l

1 !

3

and

' These produce

con

SLEEVE
- @@ @ 0

ALWAVS THINK OF

COOD9EL v

See our
Advt. FOR STANDARD
on AND GPECIAL

page 10§ gygh HOE/ITY
ANFLIFIERS

MACBARKERS 148

In December 1947 we were complimented by the Wireless World on
the excellent balance at
comparatively low levels ; the homogeneity of high frequency response ;
low frequency response sensibly uniform down to 4o c/s with no major

Of the new 148a, with its better magnet and new cone treatment, owners
the attack and transient response give the
impression of contrast expansion; so wide a range of frequencies with
apparent evenness of output produces an aural naturalness which has to be
heard to be appreciated ; it is the best baffle loaded speaker we have

We ourselves believe it to be the most NATURAL, satisfyingly truthful
and pleasant to live with sound reproducer made anywhere.

7| The unique constructional features,
patented in many countries and
exclusive to BARKER, contribute
to this performance.
DUAL DRIVE shown on the left,
second the
RITHMIC CORRUGATIONS,

highly damped acoustic generator
of exceptionally wide frequency
| range and remarkable clarity. They
7 are described fully in a new leaflet
T o o _J obtainable at the specialists who

join us in this announcement, or

MOST NATURAL SOUND F

AN ATTEMPT TO REALISE AN IDEAL \

In the High Quality World, let us commend
Patience, Perseverence, and Good Temper above all ;
but also Skill and Intelligence.

The ultimate performance of a speaker unit—
especially if it is a very good one—depends as much on
the intelligence of the user as on the skill of the designer,

If you are a true quality enthusiast, perseveringly
pursuing an Ideal, then we know we can help you.

To readers in the North West, we demonstrate
the 148A and discuss its best possible use.

J. H. BRIERLEY (Gramophones and Recordings) LTD.,
46 Tithebarn Street, Liverpool, 2

First is the

cone LOGA-

very smooth

B,

I & z =S 2.3
from your usual dealer, or from our
monomark address

w.C.1
to many

BCM/AADU, LONDON,

The 148a is being scat
countries overseas,

FXPORT ENQUIRIES INVITED

PRODUCER

WEBB’S RADIO invite you to hear the
“Barker 148A” in our demonstration room,
from radio or the Brierley pick-up. You
will doubtless endorse our opinion that this
is an outstanding loud-speaker.

(Webb’s hire-purchase facilities
available on all equipment.)
WEBB’S RADIO
14 Soho Street
London, W.1

Stockists for: BARKER,
MORDAUNT, VOIGT, LEAK,
CHARLES, BRIERLEY, AND
ALL “HI-FI” EQUIPMENT.

J
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SMALL OSCILLOSCOPE AND WOBBULATOR

Specially designed for Service Engineers

Oscilloscope Type 1B

Time-base : 10—350,000 cs.
X.Plates : Direct or Amplified.
Y.Plates : Direct or Amplified.

Miniature Valves and I}” diameter
C.R.T.

Dimensions : Height 7§ Width 5}”
Depth 11"

Wobbulator Type 1B

Separate Power Supply: 200-250V.
50 c’s.

Output Voltage: 4V. R.M.S.
Nominal Frequency: 1.2 Mcs.
Frequency Deviation: 0 to--40 Kc's.

Dimensions : Height 2" Width 5}”
Depth 11"

The two units clip together and are priced at

ony £20

ERSKINE LABORATORIES LTD—SCALBY, SCARBOROUGH, YORKS.

The mounting of this loudspeaker
grille is achieved by the use of
* Push-On'" Type Spire Fixes on
integral unthreaded mou'ded studs.
Inserts eliminated ; moulding costs
reduced; assembly is REALLY
+AST.

that’s fixed that |

Keeping assembly cost DOWN (and at
the same time keeping assemblies safely
together) can be a major production
headache. Spire Speed Nuts answer that
requirement. And many others as well.
Acting on its own double-spring locking
device, each Spire nut is speedier to put
on, holds tighter when it’s home. Awk-
ward fixings and blind assemblies are
tackled with equal ease by Spire. Some-
times threaded members can be eliminated
altogether.  Will you write for more
information on Spire Speed Nuts --the
fastest thing in fastenings ?

Enguiries 10— Simmonds Acrocessories Ltd., Byron House 7-8-9 St. dames's St., Londan. S.W.1. Head Othice and Works: [retorest, Glamorgan

13
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The RC49 ...a new, reliable Automatic Record Changer
featuring PERFORMANCE, LIGHTNESS and LOW COST

Collaro's new Model RC49 more than fills a long felt need . .. . it brings you a reasonable priced
record changer incorporating all the refinements hitherto associated only with expensive instruments
. . .. plus many new features not to be found in any other record changer.

The RC49 loads, unloads, selects, plays repeats or rejects 10* or 12" records mixed in any order, by
the operation of one single control knob.

The powerful induction-type MOTOR is suitable for 100/130 and 200/250 volts A.C., and incorporates
the new * Rim Drive.” Beautifully simple and completely reliable, the RC49 will give years of trouble-
free service.

The *Write to-day for trade terms
and interesting free leaflet which
fully describes the Collaro
Automatic Record Changer.

MAKERS OF FINE QUALITY
GRAMOPHONE COMPONENTS,
INCLUDING: COLLARO
GRAMOPHONE UNITS,
INDUCTION MOTORS,
DE LUXE MICROGRAM
PORTABLE ELECTRIC

COLLARO LTD,, GRAMOPHONES.

RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX

Telephones : Rippleway 3333 Telegrams : “ KORLLARO, BARKING ™

7
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- bh.C.
¥ Oscilloscope 1684D 2

AN EXAMPLE from the Furzehill range of fine
instruments is this high-grade oscilloscope for industrial, radio
and television applications. Both axes have identical d.c.
coupled high sensitivity amplifiers with symmetrical inputs and
a level frequency characteristic from zero to 3 M/cs. Particu-
larly valuable features are the instantaneous action of the shift
controls, expansion of the time base scan from § to 5 screen
diameters, negligible phase shift in the amplifiers and auto-
matic amplitude-limited synchronisation.

For full details of this, and other instruments in the Furzehill
range, wrile for our new illustrated catalogue.

FURZEHILL
BOREHAM WOOD

LABORATORIES
HERTS

LIMITED
Tel. ELStree 1137

Wircless World July, 1949

TYPE NO.

LSH/200/H

A NEW RE-ENTRANT HORN LOUDSPEAKER WITH
THE FOLLOWING OUTSTANDING FEATURES

® MAXIMUM POWER HANDLING CAPACITY I5W.
® FREQUENCY RESPONSE 200—7,500 C.P.S.

® COMPLETELY WEATHER PROOF,

® MATCHING TRANSFORMER ENCLOSED.

® FLARE DIA. 25 ins. OVERALL LENGTH 25 ins.
® EFFECTIVE AIR COLUMN 42 ins.

SOLE DISTRIBUTORS:

SOUND RENTALS LTD.
CANTERBURY GROVE, LONDON, S8.E.27. Phone: GIP. 1131

announce a new modol

THE NEW S 2 AC is a five valve, three wave band
superhet receiver for operation on AC mains (10/240
Volts, 50 cycles.

Wave Band Coverage:—

Export: 12-35, 35-100, 200-55) mztres.

Home: (9-50, 200-550, 830-2,000 metres.

Eight inch moving coil loudspeaker is used.

Cabinet in French Walnut veneers.
for extension speaker and Pick-up.
Export price by quotation
PARKER RADIO CORPORATION LTD.
7 Regal Lane, Regent's Park, Lond>n, N.W.l Gulliver 1843

1 3cns

PLUSEJ-D-8*
PT

Provizion is made
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AND R.F. BEAM

The Mazda 6F17 is an indirectly heated miniature
pulse and R.F. Beam Tetrode having an anode

dissipation of 3.5 watts.

MINIATURE PULSE

TETRODE

Adovertisements

RATING

Heater Voltage (volts) Vh

Heater Current (amps) .. 56 Ih

Maximum Anode Voltage (volts) Va(max)

Maximum Screen Voltage (volts) Vg2(max) 600 * Tested under pulse conditions and taken at
Mutual Conductance (mA/V) .. %m *8.3 Vi Vg2 -250v; Vyl= —6.25v; la=64mA (approx.)
Maximum Anode Dissipation (watts) .. Pa 135 4 If used in a can at maximum rating the can must
Maximum Screen Dissipation (watts) .. Ppg2 0.7 be matt black both internally and externally.

Further details given on application to the Radio Division.

[DISWANN

MAZDA

RADIO VALVES AND TELEVISION TUBES

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

RA134

9
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MODEL ILLUSTRATED
IS OUR P.X. 25

Price £30-10-0

GOODSELL

15 WATT HI- FIDELITY AMPLIFIERS

ILLUSTRATED BROCHURE
GIVING DETAILS OF OUR
FULL RANGE FREE ON

REQUEST

are unsurpassed in performance

AS DESCRIBED BY T. D. N. WILLIAMSON IN “ Wireless World,” MAY, 1947

GOODSELL LTD.

Lasy Terms jrom LONI)ON RAI)IO .SUPPLY CO. Balcombe,

OF THOMPSON’S
TINIEST
TURNINGS

WILL GO INTO A MATCH-BOX

and every single one is
DEAD ACCURATE in size

That’s how Thompson's work. Whether
you require large or small turnings
in wood, Thompson's will make them

exactly to your specification.

W. & J. R. THOMPSON

(WOODTURNERS) LIMITED EST. 1862

CROSSHILLS, KEIGHLEY, YORKSHIRE
'Phone : Crosshills 23I2-3 (2 lines) ‘Grams : Tumwood Crosshills

Manufactured by
40 GARDNER ST. BRIGHTON Tel. 6735

Sussex

MODEl WX

AUTOMATIC COIL
WINDING MACHINES

AND HAND WINDING MACHINES
Machines supplied complete with stand

and Two-speed Friction Clutch
SOLE AGENTS ABROAD
K. G. Khosla & Co., 22 School Lane, New Delhi, India.
Etablu Octave Houart, 14, Quai de 'lndustrie, Sclessin-lez- -Liege.
J. P. Fielding Co. (Canada), 131 Ontario Street, St. Catherines,
Ontario.
| Heftye & Frogg, Oslo, Norway, Storgaten, |5,

ETA TOOL CO

(LEICESTER) LTD.
WELFORD ROAD g
"Phone—5386

motor

29a, LEICESTER
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They speak for themselves...

qualities make

OX Speakers fam
{ ous

L

ot

A\

The SSI10A 12-inch
Heavy Duty Speaker,
illustrated. offering a
frequency response from
55 to 11,000 c.p.s. and
handling 10 watts is
a typical example of
TRUVOX workmanship.

TRUVO X ENGINEERING CO. LTD - EXHIBITION GDS - WEMBLEY - ENGLAND

Tadl
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FREQUENCY
MEASURING
EQUIPMENT

Type TME |

Years ago, the freq uencgy
measuring equipments
made by Marconi’s were for
their own use — because nowhere else could sufficiently
accurate instruments be obtained. The present equipment
therefore, Type TME 1, boasts a long and distinguished
pedigree and, like its predecessors, is precision-built to an
exacting specification. Anywhere in the world it can be
rapidly installed and its rated stability of | part in 10%
maintained indefinitely. In price too, it commends itself
as the ideal laboratory standard, Please ask for further
details. Type TME 1 Frequency Measuring Equipment is
available for early delivery.

Marconi Instruments Ltd

ST. ALBANS, HERTS. Telephone : St. Albans 6161/

Northern Office: 30 Albion Street, Huil. Western Office: 10 Portview
Road, Avonmouth. Southern Office & Showrooms: 109 Eaton Square,
London, S.W.i. Midland Office: 19 The Parade, Leamington Spa.

Wireless World Julv. 1949

THE HEIGHT OF EFFICIENCY
, IN LONDON OR BIRMINGHAM

WOLSEY |

| |

TELEVISION AERIALS ‘

From Single Dipole to the Triple Refector model illus
troted, every WOLSEY Tele, Aeriol is the most eicien-
of its type Many yeors specialisation is t ehind themt

THE FIRST AND MOST SUCCESSFUL 1
TRIPLE REFLECTOR ARRAY . | g

givinf increased gain for fringe areas and f

greatly reduced interference in town areas. r
WOLSEY TR/MI. Half Wavelength Dipole with
three Reflectors spaced at ith wavelength for
London, § wavelength for Birmingham,
elements‘ positioned in a parabola.

Reflector
Co_nstructed_ol

and P.V.C. waterproof
- Weight only 5}lbs, As illustrated,
List Price.

£6 |

(pole and ‘a:hings ext:a).

-~ -
Gne of our fuily equipped Vans available for the ; : 1
installatian of all our eight types of Aerials in 1_‘4'
London and Birmingham, P———oﬁf
| SEND FOR BROCHURES | l
WOLSEY TELEVISION LTD,

75, GRESHAM
Phone : BRIxton 6651/2

RD., BRIXTON, LONDON, s.w.9
Established 1934

CLEARANCE SALE—JULY 1-31

I Ex-demonstration and experimental equipment, shop

soiled and redundant stock to be sold at ** give away "
, prices. A few examples are as follows:
RDI High Fidelity Amplifier. Ex. dem.
model.  (List £32 10s, 0d.) oo, £12 10 o
[| 15-watt P.A. Amplifier. Input for MIC, or
| P.U. In grey Imhof steel cabinet........ ... £io 1o o
Wide range Audio Oscillator. Working
but needs slight attention.............. . . ° 410 0
Baker 12in. Energised Loudspeaker......... £210 0

(The above to callers only)
A list giving other single items, and details of the many
components available will be forwarded on request.

| NEW HIGH FIDELITY LOUDSPEAKERS AND

‘ CABINETS.
Goodmans * Axiom 22,” high flux version

f of the ** Axiom 12" . 7 T £12 13 o
Goodmans R22 1206, high flux bass loud-

[ Resonance 55 cps................ . 00

Bass Reflex Cabinet for the ‘ R22 "' and
" Axiom 22" Very solidly constructed
and finished in figured Walnut, Carriage
10s

speaker., £11

5 £l16 16 0
* RD Junior " corner refiex cabinet for the
Wharfedale WIO.CS. Compact and at-
tractive design giving good bass response
down to 35 ¢ps, Carriage 10s. ............... £12 10 0
Wharfedale W10.CS Loudspeaker £7 0 0
| 1 A full description and photograph af the “RD Junior " cabinet will pe
forwardes on request,
ROGERS DEVELOPMENTS Co.

105, Heath Street, Hampstead, London, N.w.3
HAMpstead 6901
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EXTRACT N L) A
FROM REPORT OF sl N
ANGLO-AMERICAN
COUNCIL ON
PRODUCTIVITY

« . .. Productivity bears an important rela-
tionship to the amount of energy available
per employee. Inthe United States this figure
is approximately twice that in the United
Kingdom...”

ASKED to comment, our Managing Director (the sly old
thing) said (in what he fondly imagined to be the courtly
accents of old Virginny): Ah sho will suh ! What that grand
ole Council says right now, those same vurry words is
what ah’ve bin a-tellin’ and a-tellin’ you-all eveh since old
Methoosalem. That po’ ole British Workin’ Man he jes’
sweats and strains body all achin’ and racked with pains;
lifts dat screwdriver, totes dat brace ... Uh! Uh! Uh!
Lawdy, lawdy, you-all sho must give that po’ fella mo’
hoss-power. Yassuh! Hoss-power. Nothin’ else but.

Call up dem little horses
DESOUTTER Specialists in Lightweight Preumatic and Electric Portable Tools.

DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9.  TELEPHONZ: COLINDALE 6346-7-8-9. TELEGRAMS : DESPNUCO, HYDE, LONDON
CRC 199
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dgsz'qﬂs

LET US BRING THEM T0O

774

Made in Three Principal Materials

FREQUELEX PERMALEX TEMPLEX
An insulating material of Low A High Permittivity Material. A Condenser material of med-
Di-electric Loss, for Coil For the construction of ium permittivity. For the
Formers, Aerial Insulators, Cond s of the ] construction of Condensers
Valve Holders, etc. possible dimensions. having a constant capacity at

all temperatures,

the most difficult problems solved by . . .

Bullers

BULLERS LOW LOSS CERAMICS

BULLERS LTD., 6, LAURENCE POUNTNEY HILL, LONDON, E.C.4

Telephone : Mansion Hause 9971 (3 lines) Telegrams : ** Bullers, Cannon, London '
. . | . = - G P
the finest in AN ADVANCE IN MEASUREMENT!

L]
electronlc Valves Controls and Trge sereen, combimed wich e okrath vich simple

| a valve voltmeter.

T T T T T T THE NAGARD

UNIT CONSTRUCTION in one case provides alternative time bases
or amplifiers and impr s at mini cost. Adequate power
supply for all requirements in separate easily portable case.

TYPE 103

STANDARD UNITS inc.ude :— D.C. AMPLIFIER of high sensitivity
—less than | mV. per. cm. with linear response 0-2.5 Mc s,
TIME BASE with calibrated velocity from 10 ¢fs to | Mc/s, automatic
synchronisation and free from effects of mains variations,

5

|
|
e |
|

o.
108 panx st OSCILLOGRAPH &
th- b[ OSCILLOMETER
Carry ls em em INPUT SIGNAL VOLTAGES measurable by directly calibrated Y
Supplied to ADA by R.C.A., ADA electron valves are shift control, independently of amplifier gain,
designed to satisfy completely the requirements of THE ONLY PORTABLE instrument combining all the above for the purposes
radio receivers, service, amateur and laboratory of enabling you to
equipment.  Sturdily constructed and thoroughly SEE WHAT YOU MEASURE —MEASURE WHAT YOU
tested, every ADA valve is guaranteed to give long, SEE AT HIGH OR LOW FREQUENCIES AND D.C.

trouble-free use.

The ADA trademark is your assurance of dependable
performance and durability.
Other ADA products :

Household and Commercial Refrigerators

Radios and Components _LTD

Home Appliances

AD.AURIEMA, INC. 89Broad St., NewYorkd, N.Y. US.A. | ,, 2 BRIXTON ROAD, LONDON, s.w.s.

Grams : Intertel, Claproad, London,
Cable Address : AURIEMA, NEW YORK |
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Standard condenser technique \

now reduced to

m&%fﬂt dimensions

HIGH

INSULATION Solid aluminium
foil

RESISTANCE

Two layers of

paper
dielectric

LOW POWER
FACTOR.

Neoprene
sealed

HEN size is the limiting factor, T.C.C. can

supply the answer. Here, in the new Metalmite,

is a real paper and foil condenser magically reduced to

In aluminium
tube

Lilliputian dimensions. Specially built to withstand wide

temperature variations between -40°C to + 100 C. and

conditions of high humidity.

\ts sturdy, rugged construction
makes it ideal for use in port-
able transmitters and receivers

__also for deaf aid equipment

In capacities from 10002 mfd.

500 volts D.C. to -0l mfd. 200 JEEE—

i == "METALMITES

request.

THE TELEGRAPH CONDENSER CO. LTD
RADIO DIVISION: NORTH ACTON. LONDON W.3 - TELEPHONE: ACORN 006l



18 Advertisements Wireless World July. 1949

18, TOTTENHAM COURT ROAD, LONDON, W.1

Tel : MUSeum 2453 Te! : MUSeum 4539
Shap hours. Moanday-Frida: 9-~5.30. Saturdoy 9—I

SUPPLIES

FULL MAIL ORDER FACILITIES
Please add postage

TELEVISOR, SHORT WAVE & GENERAL COMPONENTS
CATALOGUE NOW AVAILABLE Price 6d. each POST FREE.

includes itemised list for Wireless World and Electronic Engineering Televisors

GREATEST BARGAIN

ever offered in Government Surplus

TR9 TRANSMITTER /RECEIVER

LESS VALVES

complete in transit case as illustrated.

12’6d. CARRIAGE FREE

These equipments were in working order bsfore being SIZE
stored in the open, but their general condition has now |51~ |97y 104" high
deteriorated. e 2

BRIERLEY PICKUPS .,
Ribbon, type JB/P/R’2 ~ CONSISTENTLY
Microarmature, type JB/P/A’1 1 cewale

“RIBBON'" AND “ARMATURE"™

INDUSTRIAL
MEASUREMENT

A Linear Scale Bridge-
type Ohmmeter, with
press key, designed for
routine production testing
of all resistive components.
For battery or A.C. mains
operation.  (A.C. mains
operated instruments are
compensated for voltage
variations up to — 15%,.)
Designed and constructed
to withstand severe indus-
trial use. Available as single
or multi-range.

Recent comparative tests have shown that with the best i
modern recordings some improvement in performance is
obtained by the use of a ** special *’ point shape. Series 85 Industriol
In practice, we naturally endeavour to obtain a shape as near Bench Type Ohmmeter
] ible hy i 1 hil ini hp ial

a8 possible to the cutting stylus whilst retaining the essential : 4 ‘v

characteristics of a reproducing point, Acdress oll enquiries w

e o gy ey Rbbon nd Coseemanre pickvrs | MEASURING INSTRUMENTS (PULLIN) LTD
tudinal ridius of *0005" approx. and a near vertical leading Electrin Works, Winchester St, London, W.3

*tedge’
Telephone: ACOrn 4651 3 & 4995 ﬁﬂ};’

J. H. BRIERLEY GRAMOPHONES & RECORDINGS ) LTD., |
I 46, TITHEBARN STREET, LIVERPOOL., 2, mmmmmmm |




July. 1939 Wireless World

Advertiscments 19

DUBILIER DRILITIC’ CAPACITORS

CONDENSER CO

1925) LTD

have all the essential features

SN

C.1.E. and C.R.E. Ear Mounting “Drilitic’ Capacitors.

For the time being these capacitors are only available to manufacturers of radio and electronic equipment.

By the application of special manufacturing
techniques we are producing “ Drilitic” Capaci-
tors to a high level of engineering efficiency. The
equivalent series resistance and leakage current
have been reduced, breakdown voltage and life
expectancy have been increased and both the
audio and radio frequency impedances, together
with the temperature characteristics have been
improved. In addition to these finer electrical
characteristics * Drilitic” Capacitors are ex-
tremely small in physical size. To obtain the
maximum advantage from the small size, Ear

Mounting ““Drilitic** Capacitors are now available
to provide a more rapid and cfficient means of
fixing. They are obtainable in single and multiple
capacitor forms and in a wide range of capacitances
and voltages. High ripple current * Drilitic”
Capacitors for television and electronic apparatus,
and high tempcrature ¢ Drilitic ** Capacitors for
cquipment with high ambient temperature or for
tropical operation are also available.

We shall be pleased to forward full details of these
latest engineering developments together with the
eleven points of special interest, upon application.

DUBILIER CONDENSER CO. (1925) LTD.,, DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3

‘Phone ; Acorn 2241 (5 lines) 'Grams: Hilvoltcon, Phone London. Cables: Hilvoltcon, London. Marconi International Code

D28A
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A

High Voltage Testing of insulated components has
hitherto meant, in many instances, complete destruction
of units below standard. Furthermore, such tests have
invelved appreciably long periods of time.

This Airmec non-destructive high voltage insulation
tester will give immediate indication of weakness in insula-
tion before breakdown voltage is reached, It wilf indicate
the maximum safe voltage at which insulation can be worked

AIRMEZC
HIGH WYCOMBE .

Telephone : High Wycombe 2060
Manufacturers of all types of Industrial Electronic Equipment and Test Gear

High

Fidolity Reproduction.

: The S. G. Brown Type

<2, N “K” Moving Coil head-
A \ phones, with the following
.\ 1| outstanding characteristics,

\ | supply that High Fidelity

'+ Reproduction demanded for

] DX work, monitoring and
&
.

laboratory purposes, etc.

2 CHARACTERISTICS.
D.C. RESISTANCE, 47 Ohms.

IMPEDANCE 52 Ohms at 1,000
c.ps.

SENSITIVITY, 1.2 x 10-'* Watts
at 1ke.=.0002 Dyne/cm*

Descriptive Literature on rejuest

PRICE £5.5.0 PER PAIR

TYPE = K. Your Local Dealer can supply

For details of other S. G. Brown Headphones (prices
from 30/~ to 77/6) wrlte for illustrated Brochure “W.W.'’

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE

SHAKESPEARE STREET, WATFORD, HERTS.

Telephone :
Watfard 7241

e

LABORATORIES
BUCKINGHAMSHIRE

Wireless World

but

ENG
Cables: Commlabs

Julv. 1949

this

would
saved them

and will show whether or not ionisation is present within
the insulation. The instrument is self-contained, portable,
fow in cost, and safe to operate.
skilled personnel and is many times faster in use than other
test equipment. Voltages up to 5kV are available.

For testing racio and electrical components, motor and
transformer windings, insulated wire and cables, and deter-
mining deterioration of insulation after storage.

LIMITED

It may be used by un-

LAND

BROWN—E.R.D. 13 inch Portable Disc Recorder

An Important S. G, Brown product

DISC RECORDER

Incorporating the latest advances
in Sound-on-Disc Recording
Write for interesting brochures presenting full

technical details of chis (atest
Sound-on-Disc recording. Alsa |
the Professional user.

development in
7 inch models for

S.G.BROWN LTD., Shakespeare St., WATFORD

Established in Electro Acoustics =nd high precision

Engineering for over 40 years.

Manufaccurers of

the world-famous ' BROWN' Gyro Compass.
Telephone : Watford 7241
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MORRIS & CO. (RADIO) LTD.

Introduce . .

THE TELEVISION KIT
YOU can BuiLD FOR £17 .17 .0

This Receiver consists of 4 units :
The Sound Receiver, Vision Receiver, Time Base and Power Pack. As is usual in all Premier Kits, every single item down

to the last bolt and nut is supplied. All chassis are punched and layout diagrams and theoretical circuits are included.

The cost of the Kits of Parts is as
follows :

Vision Receiver with valves £3 I3 6
Sound Receiver with valves £2 14
Time Base with valves ...... €2 7 6

Power Supply Unit with
valves .....oiieeeeieenienin €6 3 0

o

In Addition you will need :
VCR97 Cathode Ray Tube £1 15 0
Set of Tube Fittings and

SOCKEL!. . oo lelsaislsselaianlanalles 70
6in. PM Moving Coil
Speaker .......coeiinenn 16 6

The Instruction Book costs 26,
but is credited if a Kit for the
complete Televisor is Purchased.

Any of these Kits may be purchased
separately ; in fact any single part can be

supplied. A complete priced list of all parts
20 valves are used.

the coils are all wound
and every part is tested.
A GLANCE AT THE PRICES WILL All you need to build a
complete Television Receiver

SHOW THAT THIS IS THE GREATEST is ascrewdriver, a pair of pliers, a
soldering iron and the 2bility to

VALUE OFFER PREMIER HAVE EVER MADE read a theoretical diagram.

will be found in the Instruction Book.

WORKING MODELS CAN BE SEEN DURING TRANSMITTING HOURS
AT OUR FLEET STREET AND EDGWARE ROAD BRANCHES.

BRANCHES AT
207, EDGWARE RD., W_.2 Phone: AMBassador 4033

AND AT 1582183, FLEET STREET, E.C.4 Phone: CENtral 2833
All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5. ‘Phone : AMHerst 4723
Terms of Bu:iness : Cash with order or C.O.D. over £l. Scnd 2d. Stamp for lisc.

EDGWARE ROAD IS OPEN UNTIL 6pm. ON SATURDAYS
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Government Surplus— From Stock

S8IGNAL GENERATOR, Type 1-130-A

FOR CALLERS ONL

Yo

This battery operated U.S. Army Test Equipment was made by Bendix.
Escential to all aircraft operators using V. H.F.. Ry T equipments. Desigr.cd

for tuning and testing the American SCRAH22
Supplied with Field Strength

British 1143, 1464, etc.
Meter in strong transit case

Equiptment and for the

£27.10.0

INDICATOR UNITS
Contains: 1, VCR517, 1, VCRI3D Tub®
suitable for Television, etc. Four EAH
Diode Valves, four SP61, one each 6J5, 60A,
Clystron valves, 24 v. Blower Motor, 2in.
0-1 milliammeter, Transiormers, Condensers,
Resistances, Potentiometers, etc £4 17.6

Carr.paid  ....oooivinniiinnnn.
PHOTO-ELECTRIC CELLS
Type G818 (

These cells are the gas-filled’
type with caesium Cathode.
Made by Cintel. Minimum
sensitivity  100pA /lumen,
working volts 100 D.C. or
peak A.C. Projected

s 4 897

6-BANK, UNISELECTOR
SWITCBES, 25 contacts, as
new ...l . 378

VIBRATOR PACK.
pattern, 12 v, )
100 mA . outpmt
CO-AXIAL CABLE, ohms,
<4 vl tengthe, 16/., pont &
pke., I/ extra.

MOVING COIL HAND MICRO-
PHONE, 50 b voice nil,
withuwiteh ..., ., 5/68

3-VALVE R.F. AMPLIFIERS
V. v Type 25, 1107125 Me's,
Complete with

Cintamy
cathede area 16 sq. cm.
Suitable for 16 mun. Home
Cinenta Taikie equipient,
Safety Devices, Colour and
PPhoto Matirhing.,  Burgha
Alanies, Awtomatic Count-
g, Door Opening, e

Brand  new in 42/6

ELECTRO MAGNETIC COQUN-
TERB.  Ex-G.P.O. every ane
perfect Fostnagnet

thme voil, counting 1

operated om0 S,
Many industrial and domenti
applivations 5

SMALL SLIDING RESISTANCES
Ex-Admiralty.  Finest qnality.
Suitable for Voltage Coutrols,
Speed R s, 90 ohme,

original cartons
NEW SIGNALLING LAMPS, Ex-U.S. Navy
Withfour olourcode slip-on covers, complete

with cable and switch. In carrying
case, P X 9 X Nn. 22 6

PHOTO ELECTRIC CELLS
sSinall infra-red image, glass converter tube

Type C.V. 143 50-100 v.  Suitahle for all
puagposes. Special price for 2 months 14
only ... 60009500000000000600030000 P =

MINE DETECTOR PANEL
3 valves, one pair headphores 1R, 95
BatteryModel). 1o metalcaze...... -

CHARGING BOARDS. Control Panels Only
24 v. 1,260 watts, Includes five 13in. moving
coil ammeters (1, 0-40 a., 4, 0-15 a4.). Ope
ntovingcoil voltmeter n-40 v, Five hravy duts
sliding resistanees, eto., complete m Metal
case as ~hown with told-back deor e
1R - 17 Klin. Offered at b thaa halt

the component  vablie, 1Y £4 19 6

Carriage extra

PLEASE NOTE

@ Allarriage paid unless otherwice stated. |

@ Carringe charges relate to British I<les
only. @ We do not issue lists or catalogues.
@ We have hundreds of items in stock tou
numerous to list, including Special Admiralty
Transmitters, Receivers ete. <o when in Town
pay s a visit,
————

e

Mnp. Dimensions hin, 4
Lin. high

EX-GOVT. TELEPHONE
HAND-SETS (Sound Poxer

pe

(€

\

N '
h—_

New Heenery

Needs o battery rhtent

Axillnatrated | |

SINGLE ELEMENT SLIDING
RESISTANCES. =u; nality.
heany Ay 1 ihms, S ampe

146

U.S. ARMY MIDGET LIGHT-
WEIGHT HEADPHONES, ‘on
shrn Sttalil frr Deat

sid 126

Ex-ARMY TEST SET- NEW

Type Demol.tion Mk 1.
o e it ¢ ity and
In harl wood

stherinteres-

Closed Thurs. 1 p.m.

23, LISLE ST. (GtRrard 295%) LONDON, W.G.2

Open all day Sat, and weekdays 9 a.m,—6 p.m,

st/

e YY) | onefPY
e R } "#"t“r’//"’:ﬂ”‘aw

Rt

Our Silvered Mica Capacitors are made
in all values between 3 pF and 7000 pF.
Our aim is to supply these Capacitors
with the smallest possible dimensions,
and we have a range of 7 sizes which
allows us to offer for almost any capacit-
ance a ‘‘made-to-measure” type.

STABILITY RADIO COMPONENTS L™

14, NORMAN'S BUILDINGS,

CENTRAL STREET, LONDON, E.C.|
Telephone : CLErkenwell 5977
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NOTICE

« POINT ONE" is the Trade Mark of 1. J. Leak & Co., Ltd. It was
originally applied to the first power amplifiers having a total distortion
as low as point one of one per cent, when in June, 1945, H. J. Leak
M. Brit. LR E., revolutionised the performance standards for audio
amplifiers by designing the original *POINT ONE" series.

NEW

LEAK

“POINT ONLE"”
AMPLIFIERS

TL/12 12W, TRIPLE LOOP
POWER AMPLIFIER

£25-15-0 s

REMOTE CONTROL
PRE-AMPLIFIER RC/PA

£6 - 15 - O st

An originat feedback tone-control circuit which will A Leak triple loop feedback circuit, the main loop
become a standard. giving 26 db. feedback over 3 stages and the output
No resonant circuits employed. transformer.

. . R o @ Dush-pull triode output stage. 400 V. on anodes

@ Distortion: Less than 0.05%,. @® No H.T. electrotytic smoothing or decoupling

@ Switching for Pick-up, Microphone and Radio, condensers.
with automatic alteration of tone-control char- @ !mpregnated transformers; tropically finished
acteristics. components, ) )

@ High sensitivities. Will operate from any moving- @® T and LT supplies for pre-amp. and radio
coil, moving iron or crystal P.-U.: from any units. . o
moving-coil microphone ; from any radio unit. @ Distortion: at I-\?\PO ¢/s and 10 })\- output, 0.15, "

@ Controls: Input Sclector ; Bass Gain and Loss; e GO,C/S Gl 4o (.)()utput, 0.19%: at 40 cfs and

; N 10 W. output 0.21%.
Treble Gain and Loss; Volume. SRt )
T ) @ Hum and Noise: —8o db. on 10 W.
Output Impedance: 0-30,000Q at 20 ke.p.s. = ; . .

. R @ ¥requency response: +o.1 db., 20 c/s-20 kcfs.

I}}e unit will mount on motor-hoard through a cut-out @ Sensitivity : 160 mV.

of 1ofin. x 3in., or it can be bolted to the power @ Damping Factor: zo. Input impedance: 1 MO

amplifier, when, with a top cover, the whole assembly Output impedances: 2Q; 7-9 Qi 1520 Q

becomes portable. 28-36 Q.

For use only with LEAK amplifiers. 25 W, model available at £27.10.0.

Used with the RC/PA pre-amplifier and the best complementary equipment the TL/12 power amplifier gives to the music-
lover a quality of reproduction unsurpassed by any equipment at any price. It is designed in a form so that the power
amplifier can be housed in the base of a cabinet and the small pre-amplifier mounted in a position best suited to the user
DO YOU KNOW what these performance figures mean ? i—

PHASE MARGIN 20 10 GAIN MARGIN 10db + odb
They are of vital importance, for the " goodness ” of a multi-stage feedback amplifier cannot be taken for granted in
the absence of this information, however impressive the rest of the specification may seem.  We believe ourselves to be
the only organisation advertising these figures.  Our booklet explains them, and ““Cathode Ray '’ also deals with them
(** Wireless World" May 1944).
if vou would like to know more about amplifiers in general, and the T'L/12 and RC/PA in particular,

WRITE FOR BOOKLET W TL I2

H. J. LEAK & CO. LTD. (Est. 1934)

BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3.
Phone: SHEpherds Bush 5626. Telegrams: Sinusoidal, Ealux, London, Foreign: Sinusoidal, London.
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I N D U CT N CE M ETER
. Designed to provide simple and direct reading Calibration and _scale reading .accuracy are
measurement of inductance values between sufficient to provide direct readings of induc-
0.05 microhenry and 100 millihenrys. A tance values within 2 per cent. above one
stable variable-frequency oscillator is used to  microhenry. Relative measurement can be
resonate the unknown inductance with a fixed made with greater accuracy. The instrument
standard capacitor. Provision is made for the s very compact, measuring only 74" high,
measurement of Q at resonance frequency. 73" wide and 78" deep at base. PRICE £38.5.0
THE WAYNE KERR LABORATORIES LTD. NEW MALDEN SURREY MALDEN 2203

| TYPE 26 V.HF. CONVERTER

We are pleased to be able to offer Type 26 {
| R.F. U.H.F. Converter Unit as illustrated.

This unit covers 50-60 M/cs without modification. Can
be used with any super-het covering 7.5 M/cs (40

metres), Requires 6.3 v. | amp. for heaters, 250-300 v. |
30 m.A. HT, Three tuned stages R.F., mixer and
oscillator, Fitted with Muirhead Slow Motion Drive. '
All internal parts and chassis silver-plated. Ideal for
S-metre and Birmingham television bands. f
BRAND NEW. IN ORIGINAL 35,
-

CARTONS. Order at once
to avoid disappointment.
In addition to the above, many other bargains are available. Send |
3d. in stamps for our No. 8 special offers list and Raymart new
illustrated catalogue and price list,

RADIOMAQ 48 HOLLOWAY HEAD

BIRMINGHAM,
Tel. : Midland 3254

PLEASE tell us
of OTHER applications

‘Hydroflex’ . M—

Drayton MY valves , . Hydraulic
Metal Bellows are an W Suani transmission , . Dis-
essential component CoupLInNG tance thermostatic
part in Automatic control , . Low torque

coolant regulation , .
Movement for press-
ure change . . Packless
gland to seal spindle in
high vacua. . Reservoir
to accept liquid ex-
pansion . . Dashpot or delay device

. Barometric measurement or
control . . Pressurised couplings
where vibration or movement is
present . . Dust seal to prevent
ingress of dirt . , pressure reducing

ROCKING MOVEMENT

flexible coupling .

Pressure sealed
rocking movement , ,
Pressurised  rotating
shaft seals . . Aircraft

pressurised cabin con-
Refrigeration expansion
. Thermostatic Steam
Pressure amplifiers , ,
Differential pressure measure~
ments , . Thermostatic operation
of louvre or damper,

trol . .
valves .
Traps . .

for HYDRAULICALLY FORMED

Seamless, one-piece, metal bellows combining the properties of a
compression spring able to withstand repeated flexing, a packless
gland and a container which can be hermetically sealed. Made by
a process unique in this country, they are tough, resilient, with a
uniformity of life, performance and reliability in operation
unobtainable by any other method,

| Drayton METAL BELLOWS

Write for List No, N800-1 DRAYTON REGULATOR & INSTRUMENT €O. LTD.,

WEST DRAYTON, MIDDLESEX. Woest Drayton 2611

8.8
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/< INSIDE STORY”
/" of OSRAM VALVE B65

4
This is a double triode designed for use in push-pull, parallel or cascade
circuits. The valve is octal based, compact in design, and apart from the common
63 volt. 06 amp. heater, the two sections are entirely independent.
! MICA SPACER — anchors the various electrodes in accurately locked
positions. It is sprayed with magnesia to provide high surface insulation.
2 CONTROL GRIDS — Molybdenum wire =—— —— =

wound onto copper rod supports. =
4 e THE POWER N TH
——

-
-
U

‘l

1|

3 GETTER CUP & PATCH. The metal barium,
contained in the cup is deposited in a silvery film
on the inside wall of the bulb. It maintains a high
vacuum condition during the life of the valve.
4 TWO PART BASE ensures reliable fixture of base
to bulb.
5 ANODES are carbonised externally to enhance heat
radiation.
6 ANODE RIBBING. Designed to impart additional
mechanical strength to anode assembly.
7 EYELETS for easy assembly of anode plates. Reducing
spot welding to a minimum.

PHOTO CELLS CATHODE RAY TUBES

[

I

THE GENERAL ELECTRIC CO., LTD., MAGNET HOUSE, KINGSWAY, w.C.2.

27
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The best—

~—  H.T.

BATTERIES

—_— —— = = ———————|

for better '
battery radio reception

ISSUED BY THE CHLORIDE ELECTR|CAL STORAGE COMPANY LIMITED

Wireless World July, 1949

willalwayabe to the forefront with the most dcpendable offers in Electro-Technical

Material, Full 4nd fair descriptiona. Iminedijate delivery. latest list sent with

each despatch. All prices nett,

HIGH-DUTY BATTERY CHARGERS. Operation 200/230 v. 50 ¢, Total D.C

delivery 60 v. 21 amps., divided Into three controlled and mctered banks, 60 v.

5.5 amp., 60 v. 5.5 amp., 60 v. 10 amp, Matal rectified. Automatic overioad

proiector. Iu steel cabinet, ht. 36in., wdth. 3lin., dpth. 24in. Weight approx.

2cwta. Withalllesds,etc.,in good order and condition, repainted outside, £22/10/«

(8 thie address),

VOLTAGE CHANGING TRANSFORMERS, double-wound. 200 250 v. (in 10 v. taps)

to 115 v, loading 2.5 kVA. (notninal—capanle of higher loading). Enclosed in ateel

housing approx. 18in. by 16in. by 1lin., 85'-, Also a few donhbie-wonnd, input

230 v., output 115 v. (no taps), loading, nominal, 1 kVA,, housing 17in. by 11in.

by Riu., 62/8. Carrlage either 3/6,

FULL-WAVE SELENIUM RECTIFIERS (3.T.C.) D.C. dellvery 24 v. 2.5 awmpa. (A.C,

input 30 v.). Special opportunity, 16/6 each,

MICROAMMETERS, 3iin. flusn mt,, centre-zera, 500:0-500 micro-amps., first-clase

tnakes, brand new. Perfect at sensitive galvo., 22/6. Also Minjatur side-zero

nodel,0/5300 micro-amps., only 13in, diameter, with fixingring,10/8. #lin. flushmt.

AMMETERS, 0/15 pmps.. first-grade n /iron, calibrated at 50 ¢., 178,

RELAY BANKS. liach bank coutains four P.0, type Relays, 1.000 ohma, voil,

with 6 change-over switches and one ditto, with 2 ¢.0. switches, Wired to terminal

panel aud relays enclosed in brass housing 6in. by 2}in. by 2}in. with terminal panels

projecting, All brand new, 18/8.

MINIATURE RELAYS, Note the very small dimensioug, 1in. by fin,, type
r - Coil 63 vhms., awitening 2 single-pole C.U. (paired contacts—platinun),
Snecial price for quantities,

M/COIL SPEAKER-MICROPHONE UNITS (Goodman), 3lin, with mass.ve aln;

magnet, coil 153 ohms., perfect as extension speaker, or microphone and right tor

intercom, Very limited quantity at 9/ each. Also Sin, Plesgey, P.M. m/coil

2/4 ohma. coil, with traasformer, at 12 @ each.

PUBLIC ADDRESS S8PEAKERS, m/coil pressure type P.M. Unifs, 15-ohms. coil,

with 600-0hm. line muiti-matching transformer, in weatherproof housing, 10 watts

complete with 30in. all-metal dispersive horns, (recouditioned perlect), £5/5/-,
carr. pald. Or seme unit with 42in. all-metal exponential Horn, with detachahle

flare (Horns brand new), £7/15- (despatch 3/6). These arc unbeatable P.A.

opportunities.

SIGNAL HORNS, opzration 200/230 v, A.C. fiood etrident note, adjustable. ln

completely weatherproof housing 6in, by 8in. by 3in,, with cest mets) horn projecting

7in., with mounting flange. Foralarm or calling =_gnals1n tactory or open-air, 32/8.

ELECTRIC WATER POMPS. Brand new, immersion, self-priming. Approx. 18in,

long and 2in. dia., with mounting flange. Imnpeller Is driven by a preciaion motor

within the tube, Dellvery over 300 g.p.h, Operation 12/24 v, AC, DC, 28/6, or

with Transformer, especially made to enahle the pump to be uged on 200/240 v,

A.C. mains, 47/8 complete {dss, 9/-). We are the largest Lomdon at ackista of the

well-known Stuart Electric Water Pumps, operation 220/230 v, AG/DC, Soundly

constructed of non-ferrous metals and patented featurea for axposure and long life.

No. 10 (120 g.p.h.), £5/15/-. No. 11 (300 g.p.h.), £7/2/8. No. 12 (600 g,p.h.),

£8/10/- (despatch first two, 2/-: No. 12, 3/6). Supplied with instruction book

and makers’ guarantee,

Please Include sufficlent for packing/despatch.
M. R. SUPPLIES Lt1., 68, New Oxtord Strest, London, W.C.1
Telephone: MUSeumn 2958

MODERN SERVICING METHOD

The "L.S.L."" Servicing Method is a combined fault analyser and
circuit tester ; simultaneously capable of indicating all vo'tage, current
and resistance on each valve electrode without removing the chassis
from the cabinet. Readings can be taken whilst the set is under
actual operating conditions. The *L.S.L.*" Analyser is a combination
of multi-range instrument and valve tester,

PRICE : £18.18.0 Subject.

THE "LSL” PORTABLE ANALYSER

% Saves time and trouble. ¥ Greatly increases Profit in the Servic:
Department. Yo Is portable, can be used on the bench or in the home
* Is simple to operate.

—M.R. SUPPLIES Ltd. —

|

f

Send for further particulars
from the sole distributors

tensar srivain) Limited

WARTON ROAD, STRMF8RD. LONDON, E.I5,
Telephone : Maryland #61) AND BREICHES
Faport Addrais 0 23726 St DUNSTANS HILL, EC)
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Available with three types of cathode surfaces :—

TYPE A—Antimony-Caesium. (British Patent No.
522.752 1938). Sensitive to blue light and
daylighe.

TYPE B—Bismuth etc.—Caesium. Sensitivity similar
to human eye.

TYPE S—Silver - Oxygen - Caesium. Red -infra-red
sensitive.

Cells for use in the ultra violet region of the

spectrum * Cells of high insulation, linearity and

stability for accurate photometric work * American

type equivalents * Push-Pull types for double sound

tracks * Special cells for dye image sound tracks,

multipliers, etc. Plecse write for catalogue.

Sixty different types of Photo-Electric Cells

— from miniature to multiplier—

Registered Trade Mark

FOREMOST IN THE MANUFACTURE OF
® COUNTERS & CHRONOMETERS @ PHOTO-ELECTRIC CELLS
@ METAL DETECTORS @ CATHODE RAY TUBES
@ OSCILLOSCOPES @ GEIGER-MULLER TUBES
@ ELECTRONIC INSTRUMENTS

CINEMA-TELEVISION LIMITED

WORSLEY BRIDGE ROAD, LONOON, S.E.26
Telephone. HiTher Green 4600
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Full details of these cables may be had on application
THE TELEGRAPH CONSTRUCTION
Head Office: 22 OLD BROAD STREET, LONDON, E.C.2.
Enquiries to TELCON WORKS, GREENWICH, S.E.10.

Wireless World July. 1949

The basis

of world

standards

& MAINTENANCE CO. LTD.
Telephone : LONdon Wall 3141
Telephone: GREenwich 3291

SMALL - EFFICIENT - INEXPENSIVE

0SMOR “Q” COILPACKS |

Put PUNCH into a circuit!

ONE-HOLE FIXING — NO WHISTLES
PRE-ALIGNED, WITH FULL CIRCUITS & INSTRUCTIONS SUPPLIED

OSMOR RADIO PRODUCTS LTD. |

BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY

All your coil and switching problems are
solved, just by making 5 connections

* Write for our list of coils, coilpacks, dials,
and matched radio components, all at really
competitive prices

q Tel : CROYDON 1220. S

TELEVISION COMPONENTS by well known
manufacturer, complete tube mounting assembly,
focus and deflection coils, line output trans., 4 heavy
duty chokes, 5 kVA., E.H.T. trans., one each of the
following, 350-0-350 v., 80 mills., 4 v. 10 amp., 4 v.
2 amp., 400-0-400 v., 80 mill., 4 v. 6 amp., 4 v. 2 amp.,
2 v.2amp. Most of the valves used in this circuit are
SP4l. Kindly note: we do not supply valves. Complete
with full circuits........cocooovivvviiiinneinniinn. . £7/10,-,
% meg. volume con., long spindle with switch... 3/10
&« MEG. POT WITH SWITCH LONG SPINDLE 3/3

20K pot long spindle ...............c..ooouunien, /9
50K pot with switch long spindle .................. 3/
I meg. pot medium length spindle ........ 1/9

8 position press button unit, not surplus......... 24
4 position press button unit, one pos. mains

onjoff e 19
8in. Maijns Energised 2000 ohm field, output
trans., 5000 ohm imp. .........ooeeiiiiini, 159
Plus post, |/-.

Set of four |} dia. brown knobs, marked

** Tuning, Volume, Wavechange and Tone,” in

gold lettering ........ocoeveviiiiiiiiinnan, perset 2-
EXTENSION SPEAKER, in Wainut cabinet,

Walnut louvres, volume control, R. & A. high fidelity
8in. speaker. Size of cabinet, llin. high, 17in. long,
8in. deep, sloping to 6in. at top. Switch for cutting
out speaker on back. 39/6, plus 2/6 post and pack.

Werite for lists.

D. COHEN

67 Raleigh Ave., Hayes, Middx.
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Sensitivity ... ...

said to derive its amazing sensitivity
in flight from the echo of a high
pitched sound which it emits. The
Weston Model E772 Analyser, how-
ever, relies upon the more tangible
asset of a sensitivity rating of 20,000
ohms per volt on all D.C. ranges and
1,000 ohms pervolt on all A.C.ranges.

This instrument is designed to assist
you in the tracing of difficult electri-
cal faults and its quality is in accord

with the highest Weston standards.

+ WESTON eadyace

SANGAMO WESTON LTD. - ENFIELD - MIDDX. Telephone: Enfield 3434 (6 lines) & 1242 (4 lines)

Supreme
Communications

Recelver

11
COMMUNICATIONS RECEIVER \ c

This high-grade communications recciver incorporates the most highly -
developed techniques in modern receiver design. Five degrees of
selectivity, including a crystal gate and crystal filter are provided, and
the sensitivity is such that an input of between 1-5 microvolts gives a \

signal/noise ratio of at least 10 dB over the entire frequency range of [

13.5 to 26 ke/s and 95 ke/s to 32 Mcfs. Separate power units for A.C. Radlo

or D.C. operation are available.

REDIFFUSION LIMITED, BROOMHILL ROAD, WANDSWORTH, S.W.18

DESIGNERS & MANUFACTURERS OF RADIO COMMUNICATION & INDUSTRIAL ELECTRONIC EQUIPMENT Phone  PUTney 5691
RC 208
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Taking the Mountain to
Mahomet!?

The oscilloscope is no longer the * great immovable * to which
all faulty 5-Valve Mahomets have to be brought !

For the ** Miniscope ** (Height 63”) is no mountain at all. It
weighs only 74lbs., is truly portable and need never be out of
reach in the workshop or on any service call, in fact anywhere
where there is an A.C. mains supply.

The oscilloscope is the most versatile cingle item of equipment
yet designed for the radio service man.

The ** Miniscope ' is the most compact of all oscilloscopes.

SIGNAL TRACING - FAULT DETECTION
HUM LOCATION - PHASE INVESTIGATION
ILF. ALIGNMENT * FREQUENCY RESPONSE
FREQUENCY DETERMINATION -+ WAVE-
FORM OBSERVATION - A.F. DISTORTION
CORRECTION - MODULATION ANALYSIS
OSCILLATOR CALIBRATION

MINIATURE CATHODE RAY OSCILLOSCOPE

A
SE.C

PRODUCT

Full specification from : THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2

FOR THE o | )
> RADIO SERVICEMAN
&' DEALER AND OWNER

The man who enrols for an I.C.S.
Radio Courselearnsradiothoroughly,
completely, practically. When he
earns his Diploma, he will KNOW

radio. We are not content merely to AMPLIFIER RACKS .

teach the principles of radio, we want | RADIO AND TELE )

1 h tudents h t | - J

that training I practical, evers ) | VISION CHASSIS | -

dio servi k. We train th
to be successtut, oo™ x 509\ FUSE BOXES I
Write to the 1.C.8. Advisory Dept. statine you \
requirements. Our advice is free, : ! i \r.@, L Qj'\J BUSBAR CHAMBERS ]

............... You may use this coupon............... | ° GPE’lnga\RAVbOS HEET || ,
INTERNATIONAL CORRESPONDENCE SCHOOL Ltd. L WORK, Ec.

DEPT. 33, INTERNATIGNAL BUILDINGS, KINGSWAY, LONDON W.G.2
Please explain fully about yaur instruction in the subject marked X,

RITHERDON |

plete Radio Engi ing Radio Service Engineers
Radio Service and Sales Advanced ShortWave Radio & Eﬂ LTD
Elementary Electronics. Radar and Radic . .

LUNME STRELT, NANWEN, LANCS
1 las i
ESTABLISHED 1895

And the following Radio Examinations:—
British Institution of Radio Engineers
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Wireless Operators and Wireless Mechanics, R.A.~
1.C.5.  Students for Examinations are coached till  successit

J

=~

5?05 @@

= /

Nomessesseasnnasaaasnnssuaanassssans veususs AfCasmmmuneg_

mesuaanae
(BLOCK LETTERS PLEASE

Addressansussasuusanssssassssassscsanss “sssanmnsancansnans
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TELEVISION
=

DIRECT |
RECORDING DISCS

These cellulose lacquer aluminium discs are uncqualled for B ‘ | Aerialite Tele-
e i peiormans s fogenty nge g o vl | vison Acrialsare
sty pesmic cicient cutdg ovr 2, inge of ambient | being installed 3
fast as they can be pro-
duced. Good technical

casting stations, Hlm
studios, private and 4
commercial recording

studios. Can be Cu q .
stored indefinitely RR dESIgn, ease of ﬂttmg and
cither blank or L ls | robust construction, are
recondee PRIC l all strong points of the
5 in, Doy, entire Aerialite range.
n.p lcs‘de l For clear, sharp, steady
7 (&
7,'"‘0 b/csld‘d k pictures with never a
N ublcsldcd “ghost”, Aerialite, the
I
s"”"‘s'd television aerial for all
1, 1
"glesidcf ' circumstances, is the name to
ubje . !
: ,,ngsldcd Py remember. Send for illustrated
6 . .
# QUbo ‘.ldcd /3 ’ booklet giving full details.
SIn.Q’]eS‘b‘ldcd 8
b ‘ded 7/'/9d'
2le §.ded " |
BT '
. O
*SI g):gldedl7 d,
ideq ,7/6d. MASTER |
s, 2. M/ RECORDINGS

FOR PROCESSING
M.S.S. Discs are ideally suited for recording
« Masters ” for processing. “Over-size” discs are |
necessary — for pressings 16", 12", 10" diam
use discs 174", 13”7, and 12" diam. respectively

M.S.S. RECORDING COMPANY LTD,

|
POYLE CLOSE, COLNBROOK, BUCKS.,, ENGLAND ‘
|
{

Made by AERIALITE LTD, STALYBRIDGE, . CHESHIRE
B
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You

SLIPPING
SPo0L \

simply MUST make

WIRE RECORDER

L’APSTA/&\ (PULLING WIRE AT CONSTANT SPEED)

a

‘CROowWN" sPOOL
ACTING AS
FEED SPOOL

RUBBER TYRED
PULLEY (DRIVING)

WIRE LAYING
MECHANISM

~

@ PIVOT SCREW

RUBBER TYRED
PULLEY (FREE)

METAL PLATE OR PLYWOOO SHEET

DA

., ——————

More thrilling than Radio—More gripping than Television. Complete constructional ‘‘ Gen,”’ 5/-.
All Components in stock. DEMONSTRATIONS BY APPOINTMENT.

READ THIS!

PARK RADIO 6768 Romford Road, London, E.12 Prene: 1Lrorp so66

The flick of a switch gives you instant contact with any |

department. All departments can contact each other.
THE HADLEY MULTICOM is the only system of its
kind to give you complete loud-speaking intercom-
munication. No ’phones, no dialling, no switchboard

operator. Al units identical and no larger than a
telephone.
All Hadley Equipments are available on Cash

Purchase or Rental Maintenance Terms.

IETIET

|

Phone:BEArwood 2575/6

All export enquiries to Charles
Baglin, 411 Coventry Road,
Birmingham, 10. Telegrams:
Pentagonas, Birmingham.

De Iuxe TSA make
Ribson H.R
MIKES ‘LUXURY

TN lnke.. PHONES

2508 (] able sian - 20000 -
8ft cord and Miniature B

sl D) e P = | g o
by ~
b L L Fost
iV 6as [\er 1008, | RRa 5 &

posY FRTy

(‘
e £ASY/ sz ron e HR nivee

3““‘ NS—IOO pA i

Egs
/ \\
@ By welll imown British makers.
i 1 box
\j i“miﬁ‘é‘.’?m x:' 21 "f-

el\/‘r Linmited muber re~ 25/.&2&

TELEPHONE

P

ecaled 0-100pA and
checked against
BS1 standard.

TERMINALS

ST length 13" x 4BA

4* captive head,

- " Slotted for easy
.

ﬁf" ire oonneation.

D

Senckists for DENCO » WODEN * EDDYSTONE

”3”24{015/.;.;

BEARWOOD ROAD, SMETHWICK, STAFFS. | {_ \

RAYMART < BI + LEWCOS+ WHARFEDALE Etc.
_J
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GOODMANS ion,
\\( X POWEP\)

A T84
- -‘J_a,,/

:J-“,‘\

With an exceptionally high electro-
acoustic efficiency, this new version
of the well-known “ Axiom
Twelve” has been developed to
satisfy the great demand for High
Fidelity power reproduction.

Send for illustrated leaflet D79}

H" DHSTPROOF

2@ WA’TTI’

Cancelot Rd.,Wembley, Middx. Phone :Wembley 1200. Grams:Goodaxiom, Wembley

GOODMANS INDUSTRIES LTD,

covermg both London and Blrmmgham television frequencles
T

® Negligible stray Radiation. @ Output accuracy 1db g

® Monitored by Crystal Voltmeter

® Directly Calibrated ® Negligible R.F. Leakage

FEATURES

CALIBRATION ACCURACY: i (°, Directly Calibrated.

OUTPUT VOLTAGE: luV—I50 mV up to 30 Mcs,
1uV—I00mY above 30 Mcs. Monitored by crystal
voltmeter,

OUTPUT IMPEDANCE: 75 ohms, terminated by 75 ohms
terminating pad, type TP.1A provndmx impedance of 37
ohms, 10 ohms, and 10 ohms standird dummy aerial.

MODULATION : Monitored by crystal voitmeter Internal:
400 c¢'s. 0-50%. External: 100-10,000 ¢ s +6db, 0-807,.

AUDIO-OUTPUT : 0-15 volts at approximately 400 c¢/s
into a load not less than 5,000 ohms,

R.F, LEAKAGE : Negligible—less than |uV.

POWER SUPPLY: 110-210-

230-250 volts, 40-100 c’s, 22
watts,

DIMENSIONS: (3ins, < 12ins.
6 ins. deep.

WEIGHT : 25 Ib.

TYPE B4

] SUB - Model A
Va“ C (/ lOg Kg’s to 70 Mcs in 6
Send for illustrated brochure : STANDARD ands.

giving full Specification. S l G N A IJ G E N E HAT 0 R« ;gﬁ?:;‘ tBo 30 Mics in 6

Bands.

ADVANCE COMPONENTS LTD., BACK RD., SHERNHALL ST., WALTHAMSTOW, E.17. 'Phone: LARkswood 4366-7-§
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EDISWAN

RADIO PRODUCTS
B.E.C. Electrolytic Condensers

Capacity ,WE;E;“ External List
Mifds. Voltage Size Price
4 450v 1" x 23" 3/3
8 450v P& x 347 4/0
16 450v I G" x 34" 4/9
4 450v B x27* 2/6
8 450v Hx 2%+ 3/0
16 450v B x 2 4/0
32 450v I &" %2 5/9
8—8 " | 450v 13" x 23" 5/9
8—16 | 450v 18" x 23" 7/6
16—16 450v 13" x 34" 7/9
2020 | 275v 15" %x23" 6/0
50 12v B x 157 2/0
25 25v Hx 1§ 2/0
25 S0v B x 15" 2/3
50 50v B x 1] 2/6
8 150v | B x 1§ 2/6

* Fitted with 11" tags each end.

For full details of the range of B.E.C. Electrolytic Condensers please write for leaflet No. R.1395
SOLE DISTRIBUTORS TO THE "WHOLESALE & RETAIL TRADES

THE EDISON SWAN’ ELECTRIC CO. LTD., 155 Charing Cross Road, London, W.C.2
BRANCHES IN ALL THE PRINCIPAL TOWNS e

THE SOUND MAGNET £35 JOSEPH ENOCK LTD
TAPE RECORDER & PLAYBACK EQUIPMENT *
Manufacturers and suppliers of the Enock
Diamond Pick-up, the Enock Amplifier and
the Mordaunt Loud Speaker, all built to the
exacting specification which has made the
Enock Instrument the finest music repro-
ducer in the world.

JOSEPH ENOCK LTD., 273a HIGH ST. BRENTFORD,
ENGLAND.

EALing 8103

—combines with beauty and
soundness of DESIGN in the

Recordings on plastic tape from 8 inch reels. Variable - ')d o
speeds, 30 mins. high fidelity full frequency range. approved
Speech up to 2 hrs. Complete with 6 valve amplifier, y «.‘é\_/ Nolast,

bias oscillator, self-contained speaker. Width: 16.5 m/m. Length: 22 m/m. Height: 1.5
[ AlIR ] 10 8pF—7.5 m/m. 18 to 20pF—10 m/m. 2 to 26pF

ﬂ“‘l"vj

Book your orders now. Brochure & Specification sheet for 2id. stamp. ity et et Lane m.  Law: Biraieh Jns
DIELECTRIC § _ilimm, 3t iesh -13nim. lew: firicht lne

TRIMMER ver megohms, Voltage: 500 D C
GENERAL LAMINATION PRODUCTS LTD. orer 2000 meson
$.M. Dept., 294 BROADWAY, BEXLEYHEATH, KENT SL’}E';‘ETYON ngﬁlg,fcﬁ""l‘; UCL?E',,STC';J b.

Y o
&F
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3
hLECTRoNICALLY,
the Mullard LSD3 is an extremely
efficient light source device. Photograph-
ically, it is the ideal tube for lightweight
portable equipments because of its com-
pact dimensions, stable triggering and

low trigger voltage, and very long life.
Some data is given here. and if you

would like full details, including recently

published articles on flash eircuits,

please write to the address below.

PRINCIPAL. CHARACTERISTICS
OF LSD3

Max. Energy of D1~charg<- cer ... 100 joules
Operating V oltage .. ... 2,000-2,700V
Trigger Voltage 5 . 3,000-3,500V
Approx. Flash Duration ... 130 micro-secs
Peak Light Output ... ‘40 mega-lumens
Integrated Light Output 4,000 lumen-secs
Base - 4-pin UX.
Light Quahh . Clusoly resemblmg duvhnht

Basic circuit for portable battery-operated flash equipment

Mullard

Thermionic Valves & Electron Tubes

Mullard Electronic Products Ltd., Transmitting & Industrial
Valve Dept., Century House, Shaftesbury Avenue, W.C.2,

Advertisements

ONLY A
MAGNAVISTA
SHOWS
TELEVISION
AT ITS BEST

To the non-technical televiewer we simply say *“‘look at
the image through a Magnavista Television Lens.”” If
your own eyes don’t convince you that you are looking
at a bigger, better and brighter picture, then Magnavista
is not the best lens made—and we know that it is,

To the connoisseur and the technically minded there is
much more that we can add. We can point out that
consultation with eminent indepenient authorities on
lens computation has led to the production of an optically
correct television lens—one that gives HIGH MAGNIFI-
CATION WITHOUT DISTORTION, AMAZING CLARITY
PLUS A WIDE ANGLE OF VIEW. But it still comes
back to this—only with a Magnavista can you see television
at its best.

PRICES
TYPE Tube £s. d
A7 o0 6" 330
AIA2A4A5A8 9* 414 6
B.I, C.1... .. 10"&12" 5 5 0
D.i 50 o 18" 515 6
A.3 (Universal). . 9” 616 6
B.2 (Universal).. 10” 770
There is a Magnavista Model for every television
receiver.

37

MVT §0

MAGNAVISTA Magnification
is Television Perfection

METRO PEX LTD

38, Gt. Portland St., London, W.I
("Phone: Museum 9024-5)
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“STEWART"

HIGH GRADE TRANSFORMERS

Types Available for Delivery ex Stock
ANY OTHER SPECIFICATION TO ORDER

Primaries tapped 210-230-250v.

Type No. Secondaries Price
Ab 350-0-350v 75 m/a 6.3v 3a Sv 2a
A4 or 4v 42 4v 2a } 28/éd.
Bé 350-0-350v 100 m/a 6.3v 3a Sv 2a
B4 or 4v  Sa 4v 2a } 34/6d.
cé 350-0-350v 150 m/a6.3v 4a Sv 3a
c4 or  4v 6a 4v2.5a } 46/6d.
S/28/1 425-0-425v 200 m/a 6.3v 42
6.3v 2a 57/6d.
Sv 3a
$/28/2* 350-0-350v 250 m/a 6.3v 6a
4y Ba 90/-d
0-2-6.3v 2a =
0-4-5 v 3a
S/24/1 1000v 10 m/a oy 40/-d.
S22 1750v  10mia } J24v2a 45/-d.
S/24/3 2500v 10 m/a 55/-d.
$/24/4* 4000v Sm/a 0-2-4v 2a 63/—d.
S/24/5* S000v S mfa 0-2-4v 2a 75/-d.

* For ** Electronic Eng.*’ Televisor.

STEWART TRANSFORMERS Ltd.

1021 FINCHLEY RD., LONDON, N.W.II

Tel.: SPEedwell 3000 and 1533

Wirceless World July, 1949
‘A NEW B.P.L. INSTRUMENT

THE VOLTASCOPE—A combined valve-voltmeter and

oscilloscope. VALVE-VOLTMETER—Infinite Input
Resistance for D.C. ranges 0 to 300 volts. A.C. ranges
0 to 150 volts in 5 ranges. 3} inch scale meter.
| OSCILLOSCOPE—3 inch screen tube provided with
balanced amplifiers for Y and X plates giving a 5 times
trace expansion. Maximum sensitivity 150mV/cm,
| Response from D.C. to 100 kcs.
i Limited quantity available for early delivery.

BRITISH PHYSICAL LABORATORIES

HOUSEBOAT WORKS, RADLETT, HERTS.
Tel: Radlett 5674-5-86 —————

ITEMS STILL TO BE CLEARED
REGARDLESS OF COST

Test prods with leads Red and Black ..................cu.on.n.. each 2 6
7-Pin plug and SOCKEt ........eeevuusersiouumnnnrrrrsenssssnnnes iiiinn. 20
Chromium plated handles, 4}in. centres.... per pair 5§ 0
Chromium piated handles, 3in. centres..................... per pair 6 6
Potentiometers, standard size 500 ohms, 4K, 2.5K, 25K,...3for 4 6
Potentiometers, 10,000 chms wire wound..................... each | 0
Potentiometers, 25,000 ohms wire wound..................... each | 0
Potentiometers, 50,000 ochms wire wound... each I o
Standard size tuning condensers, 2-gang 160 pfd. each 3 9
Standard size tuning condensers, 3-gang 160 pfd.... ... each 4 §
Standard size tuning condensers, 4-gang 500 mmfd.......... each 7 6
Condensers, assorted, .00 mica, .001 ceramic, .01 mica, .0l
tubular, 10 pfd. mica, 10 pfd. ceramic, .005 tubular, .002 mica,

0005 Mica ..oovviiiiniiiiirieieerieeriennane, per assorted dozen 5 0
Medium sized plated brass terminals ..................... per doz. 3 6
Large brass terminals ...........cccceeiviiinniiiiiiiiensaennnn, perdoz. 2 6
Clarostat plug in main dropping resistances 445 ohms ...... each 5 0
tnstrument knob, black, 2{in. fluted, {in, spindle............ 6for S5 0

Resistances, carbon, [, . and § watt from 27 ohms—3.9 meg.
our choice .....iiiiiiiiiiiiiiiiineriieerannees SO assorted resis. 7 6

Send stamp for Bargain Price List,

Please quote ST when ordering and include sufficient for postage
and packing, also 1949 catalogue available 9d. post free,

Shop Hours, Monday-Saturday, 9-5.30 p.m. Thursday 9-1 p.m.

TELE-RADIO (1943) LTD.

177, EDGWARE RD., PADDINGTON, LONDON, W.2
Phone : AMB 5393. PAD 6116, 5606

‘ —J_:CJM
] ELECTRICAL & ELECIRZNIC DEVELOPMENT

‘ L& §

PRESENTING. ..
THE FAMOUS
WILLIAMSON
A MPUIFIER
Precision built by experts to
instrument-standards. Special
models available for conver-
sion of existing equipment
(as illustrated), and for re-
cording and cinema work,
Full particulars of this and other
productions on application,

HUBERT STREET, ASTON, BIRMINGHAM, 6
Telephone : Aston Cross 2440

D.C.-A.C. CONVERSION

Frequency_ stability, R.F. and A.F. cuppression, with long

working life, are but some of the features of Valradio

| Vibrator convertors, We quote two examples here.

12v. INPUT '
1 Model 230/75 12 gives a useful !
1+ A.C. output at 50 or 75 c.p.s., :

and is ideal for outdoor P.A,

e ey

110v. INPUT i
i Model 230 390110 particularly |
| suitable for television and auto- ]

) radiograms, A.C. output at 50
work. 230v. 75 watts A.C. or75c.p.s.200-250 v.300 watts.

L £10.15.0 £16.0.0

VALRADIO LTD.

57, FORTESS ROAD, N.W.5 GULliver 5165
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A MILLION USES?!

A slight exaggeration maybe, but this is a “ com-
pletely different ”’, high efficiency, 12 watt horn loaded
loudspeaker.

Its versatility will profoundly influence the
cffective treatment of sound distribution problems in
all spheres.

The “STANELECT” type “C-S8” — for surface mounting, with

Diffusive horn loudspeaker. Weather- a protuberance of only 24" the
proof, Robust, Diecast construction, diameter is 9}"

giving 360° Radiation.

51ﬂnbara$[etlrl‘[

STANDARD ELECTRICAL ENGINEERING CO., HENEAGE LANE, LONDON, E.C3.
Telephone : AVENUE 1633. Cables : *STANECO™ LONDON.

umoamn

| SOUND SERVICE |

THE COMPLETE SERVICE
FOR SOUND RECORDING AND

% Mobile, static and specialised recording units

% Recording amplifiers, speakers, microphones, etc

% Sapphire cutting and reproducing stylit

% Blank recording discs from Sin. to (7in.  Single
and Double-sided

% Groove locating and cueing devices

% A comprehensive range of accessories to meet every require-
ment of the sound recording engineer Portable @t

%% A development of special interest to users of sapphire and, ;x:rgi:;n;yes'ler:nitr:::ra::raung
delicate pick-ups—THE SIMTROL. Thisisa controlled micro- CDR49A Recorder/Amplifier
movement easily fittedfor use with any type of pick-up DR49A Recorder and EM49A Electronic
X% % OUR CDR49A RECORDER UNIT complete and self-contained. 4 Channel Mixer

measuring only 22in, x I4in. x I3}in,, incorporating 8.valve
amplifier, recorder unit, light-weight pick-up, speaker and
microphone and with many exclusive features, is now ready
{or carly delivery.

OUR WELL-EQUIPPED WORKSHOPS ARE AVAILABLE FOR THE
DEVELOPMENT OF EQUIPMENT TO MEET SPECIAL NEEDS.

SIMON SOUND SERVICE, Recorder House, 48/50, George St., Portman Square, London, W.1.

CABLES: Simsale, London. TELEGRAMS : Simsale, Wesdo, London. TELEPHONE : Welbeck 2371 (4 lines)
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New

look. . .
Super
efficiency. . .

Smooth modern lines ; crystal clear reproduction ; simple, positive operation ;
the entire staff within your easy reach; mains or battery operation; Tele-
master’s unique advantages increase efficiency and speed modern business.

Telemaster is the proved interdepartmental loud-speaking telephone, the
indispensable assistant to all executives. Selection of extensions is instant
and positive and the master unit can call any one, several or all extensions at
once, Adjustable volumeis provided for loud calling or paging at a distance.

Modcls are available for operation by A.C. Mains and batteries. The small,
inexpensive dry batteries employed are estimated to last for over six months
under normal operating conditions. Both models are identical in appearance
and are finished in a new silver grey that will harmonize with anysurroundings.

B.S.R. have specialized in the application of sound in industry for over
17 years. Fuller details of the Telemaster and B.S.R. Industrial Sound units
may be obtained from our Industrial Service Division on request.

85k | ELEMASTER

sy

%

BIRMINGHAM SOUND REPRODUCERS LIMITED

Claremont Works, Old Hill, Staffs. 'Phone Cradley Heath 62123
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In the rapidly ex-
panding field of low
power V.IL.LF commu-
nications for Business
Radio and similar pur-
poses, the designer
often has difficulty in
obtaining satisfactory
transmitting valves for
hisequipment, since the
choice of valves suitable for many such applications is
severely limited in this country. In particular there still
exist few directly-heated miniature types capable of an
efficient performance when used as power amplifiers in
battery-operated V.H.F. * walkie-talkie > transccivers,

At the lower V.H.F. frequencies the designer’s require-
ments for an efficient directly-heated power amplifier are

SERIES PARALLEL

Vf ..28 1.4 v(D.C)
If..0l 0.2 A

V. max. 150 V

Vg, max. 135 v

Vg, max. -30V

I, max. 20 mA

lg, max. 0.25 mA

Ik max. 25 mA

pPa max. 20 W

pg2 max. 0.9 W
The above timiting values are for intermittent

operation as an R.F. power amplifier.

Valves and their applications

TABLE |

met by the DL93. This valve is a miuniature pentode
on a B7G pressed glass base, and has a low filament con-
sumption. A table of mnaximum ratings is shown in Table 1.

In the 60-80 Mc/s Business Radio band the valve has a
very satisfactory performance. When operated as a con-
ventional Class C amplifier at 80 Me/s, and driven by another
DL93, the valve has a power output of approximately 1.5
watts and an anode efficiency approaching 559,. Figure 1
shows a suitable circuit for use at this frequency.

The circuit contains no unconventional features, and is
simple to adjust. Moreover the layout of the components
is not critical, although all leads should be kept short. An
efficient screen between the grid and anode circuits should
be provided. The grid anode capacitance of the DL93 is
low and consequently neutralisation is not essential; a
neutralised circuit is somewhat easier to adjust, however,
and in this case the neutrodyne (Hazeltine) circuit is
recommended.

In semi-portable equipment the existing Business Radio
regulations allow the DL93 to be operated at its maximum
ratings. In ** walkie-talkie* transceivers a maximum of 1
watt input to the final stage is permissible, and an anode
potential of 90 volts is therefore adequate. Two 45-volt hear-
ing aid layer batteries may be used to provide the H.T. supply.

Since quartz crystals with a natural resonant frequency
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The DL93 as aPower Amplifier at V.H.F.

-0+ 150V

3-3K
BW

Li: 44 turns 26 SW.G
f5" diam. Length §*

{ 2-8 LZ: 3% wrns i6 S.W.G
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200
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200=— [200
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as high as 80 Mc’s are not yet generally available, frequency
stabilisation entails the use of a master oscillator of com-
paratively low frequeney (15 Me/s for example) followed by
a nultiplier chain. Sinee it is of major importance to
minimise the power consumption of the multiplier stages,
hearing aid subminiatures such as the DL72 may be used
with advantage. The final power amplifier may then be
operated from another DL93 as driver. Alternatively, if a
reduced power output can be tolerated, the amplifier stage
may profitably be driven directly by the final multiplier.

The variation in performance of the D1.93 with frequency
may be summarised as follows. At frequencies below 100
Mc/s the efficiency and output remain virtually constant,
the required drive decreasing with the frequency. It is note-
worthy that at frequencies of the order of 5 Me/s the drive
required for full output is unusually low (1.2mW approxi-
mately). Thus at these lower frequcncies the valve is
capable of its optimum performance when driven by a DL72
buffer stage. Above 100 Me/s the performance deteriorates;
the valve will nevertheless give a satisfactory performance
in the 144-146 Me/s amateur band.

The efficiency of the DL93 when used in the 156-184 Mc/s
Business Radio band is of the order of 159, to 259%,. Details
of Mullard miniatures and subminiatures suitable for
operation in this and in the 460-470 Mc/s bands will be
published in later articles.

(A
[Mullard |
.

Reprints of this report from the Mullard Laboratories, together
with additional circuit notes, can be obtained free of charge
from the address below.

MULLARD ELECTRONIC PRODUCTS LTD,
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HOUSE, SHAFTESBURY AVE,, \(Iv.;:éz
MVM
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MONTHLY COMMENTARY :

International Teolecvision

 JRITING on the possibilities of rivalry be-

tween American, British and Dutch firms

in international markets for television

equipment, our U.S. contemporary, Llectronics
(May, 1949, issue), says, editorially :

““The crux ot the matter is the standards to be
adopted. Should they follow American or British
practice? Evidently,” the adoption of one or the
other might give a preferred position in the market.
So far as studio and transmitting equipment is con-
cerned, it is not difficult to meet the customers’
desires regarding standards without major increase in
cost. But receivers are different; if foreign stan-
dards depart too widely from thosc used by the
manufacturer in his domestic product, the cost of
exported sets may rise substantially, possibly
enough to price them out of the market.”’

That is a fair statement of the position. Any
competent designer and manufacturer, whether
American or European, can provide foreign cus-
tomers with transmitting equipment for working to
any reasonable standards that they may fancy.
With rececivers, on the other hand, standards are
commercially much more important and we enter
the realms of Big Business. The country whose
standards are adopted by others will have a ready-
made export market for its domestic production.

T is less easy to agree with the substance, and
still less with the implications, of the paragraph

that follows. It reads:

““We feel strongly that whatever standards are
adopted in foreign lands, they should not restrict the
utility of the service. Vurther, at the risk of start-
ing an international argument, we venture to
remark that two important aspects of the British
standards are restrictive. One is the use of a 2.5-Mc/s
video band, as compared with the 4.0-Mc /s standard
in the U.S.A. The choice of a narrow bandwidth
must inevitably restrict the detail of the images
provided to foreign custorffers. The sccond is the
25-per-second picture transmission rate, adopted in
Britain to conform with the 50-c/s power supply
frequency. This limits the brightness of flicker-free
images to a value substantially lower than that
possible with the 30-per-second Amecrican rate.”

World
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Argument

It is implied here that the ratio of bandwidths
is a measure ot relative picture quality between the
British and American systems. Of course, it is
fundamental-—even platitudinous—that the in-
formation content of any form of radio communi-
cation is determined by bandwidth. May we say,
then, if the American 4-Mc/s bandwidth is good,
the French 1o0-Mc/s system must be potentially
better and a hypothetical 20Mc/s better still 2
And where are we to stop? It is hardly practical
engineering to argue along these lines, so long as
the availability of communication channels is
limited and economy must be considered.

lN any case, the comparison made by Elecfronics

is factually incorrect. First, the British system
employs 2.75 Mc/s—not 2.5 as stated. Secondly,
the ratio of bandwidths can only be taken as an
indication of relative picture quality if the frame
frequency is the same. If the Americans used a
25-frame rate, they would need only a 3.3-Mc/s
bandwidth for their present picture quality. The
relative quality of British and American pictures is
in the ratio 3.3 : 2.75 and not 4 : 2.5 as implied by
Electronics.

As to the alleged reduction of flicker resulting
from the 30-per-second American picture rate, are
we seriously asked to believe that it was chosen for
that reason? Surely, with the American 6o-c/s
supply frequency there was no other practicable
choice. The use of a frame frequency differing
from the mains frequency calls for much more
extensive smoothing of receiver h.t. supplies and
so increases receiver cost.

With the notable exception of the American
continent the world’s electrical supply systems are
predominantly soc/s; for this reason the lower
picture rate will generally be preferred. Any
advantage in freedom from flicker offered by the
higher rate is largely academic.
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TELEVISION STATION SELECTION

A Look to the Future
By W. T. COCKING, M.LEE.

P to the present British

television receivers have

been designed for the re-
ception of one station only—the
vision and sound channels of
Alexandra Palace. When the
Birmingham station opens there
will be two stations in operation
and, according to the present
plan,' there will eventually be
five.

Since all stations are intended
to transmit the same programme
each receiver will need to receive
only one of the stations except
perhaps, in certain fringe areas
mid-way between two of them.
Even here one station will, in
general, afford a better signal
than the other and so it is neces-
sary only for the receiver to be
able to receive this better one.

Even under the new plan,
therefore, it will not be necessary
for any individual receiver to be
suitable for more than a single
station. However, there are cer-
tain obvious difficulties in manu-
facturing only single-station re-
ceivers ; if this courseis continued,
each maker will eventually have
to produce five different models.
This alone will increase produc-
tion costs and, in addition, he will
have to regulate the relative
quantities made very nicely.

Then viewers do occasionally
move their homes, and those
changing from the service area of
one station to that of another
will not expect their receivers to
become obsolete.

It is, therefore, likely that the
receiver of the future will have to
be suitable for any of the five
stations.  There are many pos-
sible ways of doing this and it is
interesting to consider their rela-
tive merits.

In the first place it is clearly
unnecessary for the means of
station selection to be operable
by the user. If such a control
were provided he would use it
only on those rare occasjons
when he moves to a different ser-
vioe area. There is no objection

1 Wipsloos World, May 1949, p. 175

to such a control if it proves the
most economical way of arranging
the selection, of course, but it is
not a necessary control. All the
user requirements can be met by
providing a form of station selec-
tor which can be adjusted by any
competent technician.

One method, which is already
being applied, is to build the set
so that the signal-frequency cir-
cuits, and the oscillator if the re-
ceiver is a superheterodyne, form
an accessible and replaceable
sub-unit. One such sub-unit can be
made for each channel and station
selection effected by changing
sub-units.

The method is obviously better
suited to the superheterodyne
than the straight set, for this re-
quires only two or three tuning
circuits, whereas the latter needs
ten to fifteen. The disadvantage
of the method is that it is still
necessary to manufacture differ-
ent units for different areas and
to arrange for their production in
the proper quantities to meet the
demand. Also the manufacturer
must be able still to supply the
alternative sub-units for many
years so that the viewer who
moves to another area can be
provided for.

Trimming Range

From the manufacturing point
of view it is much better if all
sets can be alike in their compo-
nents and if the differences can be
merely ones of adjustment. At
first sight, this seems easy, for it
would appear to be necessary only
to increase the range of the trim-
mers so that the set could be
tuned to any station in the band.
It should not be impossible to
make inductances adjustable over
a sufficient range for this. Allow-
ing for stagger tuning, a fre-
quency ratio of 1.6:1 is needed
and this means an inductance
ratio of 2.56:1. By using a very
thin-walled former a simple metal
or dust-iron slug should provide
adequate coverage and there is
always the passibility of increas-

ing it by using a composite slug.
A slug partly of metal and partly
of dust-iron will reduce induc-
tance when the one end is inserted
and increase it when the other
comes inside the coil, thus in-
creasing the total variation
obtainable.

A receiver designed on these
lines could be tuned to any
station in the band by a compe-
tent technician equipped with the
proper  apparatus. However,
there is rather more in changing
frequency than just re-trimming
circuits. In the sound channel,
changes in the Q of the coils with
frequency may seriously affect the
performance and, in particular,
the amount of sound-channel re-
jection obtained. Towards the
high-frequency end of the band
an increase of Q is desirable to
maintain the sound-channel re-
jection. With slug tuning, how-
ever, the Q is likely to decrease
very considerably at this end of
the band.

Then the input resistance of a
valve decreases with frequency.
It is approximately inversely pro-
portional to the square of fre-
quency. This may or may not be
serious, for there is a possibility of
devising a correcting network to
mitigate this natural tendency.
If this proves to be impracticable,
however, then there is no doubt
at all that the changing input re-
sistance will very seriously affect
the performance and call for cir-
cuit changes for different frequen-
cies.  Couplings are another
factor which may need alteration.
There is the aerial feeder to first-
grid coupling circuit for one, there
are the sound-channel rejector-
circuit couplings for a second and
there are the band-pass type
couplings, if they are used, for a
third.

It is clear, therefore, that the
design of a straight set embody-
ing ten to fifteen tuned circuits is
by no means a simple matter.
The  superheterodyne scores
heavily in this respect, for the
bandwidth, sound-channel rejec-
tion and gain are obtained chiefly
at the fixed intermediate fre-
quency. Only the signal- and
oscillator-frequency circuits need
alteration for a different station,
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and a considerable variation in
their performance over the band
is tolerable.

The superheterodyne, however,
has it own troubles. It is well-
known that even when only the
reception of one station is being
considered it is necessary to
choose the intermediate frequency
very carefully if the picture is to
be free from a pattern produced
by harmonics of the intermediate
frequency being fed back from the
output to the input.  With an
intermediate frequency of the
usual order of magnitude,—5-13
Mc/s—it is impossible to avoid
this effect on all stations simply
by selecting the frequency and it
is necessary to employ very
thorough screening and filtering
to prevent the feedback. This is
quite expensive.

There are, in addition, the pos-

Wireless World

which applies only partially. The
first is the need in a broadcast set
on the short-wave bands for a de-
gree of selectivity which it is not
possible to obtain at signal fre-
quency. This would seem to apply
to television only if frequencies
higher than those now envisaged
were adopted.  The second rea-
son lies in the few circuits which
need be varied for tuning in a
superheterodyne as  compared
with a straight set of similar per-
formance.

This is the real merit of the
superheterodyne for television but
it does not apply with quite the
same force as in a broadcast set
because the station selector need
not be a user control. It is not
necessary to have ganged circuits
operated by a panel control.

The superheterodyne could be
made freer from its liability to
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Fig. 1. This diagram shows intermediate frequencies with which interfer-

ence will be found from oscillator harmonics when the oscillator is lower in
frequency than the signal : the numbers in the shaded interference areas
indicate the order of harmonic involved.

sibilities of interference by signals
operating in the i.f. band and on
the second channel and it is neces-
sary to take precautions against
local-oscillator  radiation.  The
attainment of adequate frequency
stability in the oscillator is an-
other difficulty which confronts
the designer.

All these superheterodyne dis-
advantages are found in the
ordinary broadcast receiver andl
in spite of them it has become
almost universal. There are two
reasons for this, one of which does
not apply at all in the present-day
television case and the other of

special forms of interference if its
intermediate  frequency  were
made considerably higher than is
now customary. If the interme-
diate frequency were lower than
the lowest frequency of the signal
band and higher than one-half of
the highest frequency of the
band, then i.f. harmonic inter-
ference would be impossible.
The lowest signal frequency is
41.5Mc /s, the-highest 66.75 Mc/s.
Therefore, from this point of view
the intermediate frequency should
be less than 41.5 Mc /s and greater
than 33.375 Mc/s.

By choosing a frequency in the
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band 33.375-41.5 Mc/s, therefore,
one drawback of the superhetero-
dyne can be eliminated. It is
quite a satisfactory frequency
irom the point of view of obtain-
ing bandwidth, sound-channel re-
jection and gain, for all these can
be sccured adequately at the
higher frequency of 45Mc/s, as is
evidenced by all the satisfactory
straight sets now produced.

Since such an intermediate fre-
quency js nearer the signal fre-
quency than is at present usual
the liability to the direct pick-up
of signals on that frequency is
increased. As a partial offset to
this, signals on the higher fre-
quency are usually rather weaker.
Newvertheless, maore care in the
avoidance of this type of inter-
ference must be taken.

The liability to second-channel
interference is reduced because of
the higher frequency and its
elimination should not prove very
difficult,

The problem of the oscillator
may well be serious. If the
oscillator frequency is higher
than the signal frequency, the
main trouble will be that of
obtaining adequate frequency
stability. Thus, suppose an in-
terinediate frequency of 35Mc/s
is chosen, then the oscillator must
cover from 45+ 35=80Mc/s to
66.75 +35=101.75 Mc/s. These
frequencies are rather high for
obtairring stability cheaply.

If the oscillator frequency is
made lower than the signal fre-

quency there is considerable
danger of harmonics of the
oscillator causing interference.

This is shown by the diagram of
Fig. 1 which indicates signal fre-
quencies on one scale and inter-
mediate frequencies on the other.
The television channels are marked
and the shaded areas represent
interference bands, the order of
the oscillator harmonic involved
being marked in them.
If“35.Mc/s were chosen inter-
ference would be experienced from
the third oscillator harmonic when
receiving Channel 2. For in-
stance, the wvision carrier for
Chaunel 2 is to be 51.75Mc/s.
The oscillator would be 51.75—
35=16.75Mc/s and its third
harmpnic 50.25 Mc/s. This would
beat with 51.75Mc/s to give a
difference frequency of 1.5Mc/s
which would produce a most
noticeable pattern on the picture.
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Examination of Fig. 1 shows
that there is only one possible
intermediate frequency for the
avoidance of this effect on ail
channels. This frequency is
37Mc/s. A vertical line at
37 Mc/s on the diagram does not
cross any shaded area.

With this frequency the oscil-
lator must cover 45—37=8Mc/s

Wireless World

ference but involves an harmonic
instead of the fundamental of the
oscillator.  The possible inter-
ference frequencies, including the
genume second - channel fre-
quencies, are listed in the table.

If these frequencies are com-
pared with the signal bands it
will be seen that with one excep-
tion none falls within the band of
the station being received. The
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ditions in the reception of a single-
sideband transmission will not be
very different, but they may not
be quite the same.

Placing the oscillator higher
than the signal in frequency is
advantageous from nearly every
point of view save that of the
oscillator drift. In what follows
it will be assumed that it is so
placed.

to 66.75-37=29.75Mc/s whichis  responses are, therefore, in The intermediate frequency is
a wide range to cover in a single principle  capable of being no longer critical and a frequency
sweep.  The relatively low fre- eliminated by signal-frequency  of about 35Mc/s is suitable, so
quency of the oscillator, however, selectivity. The exception is in  far as vision is concerned. The
greatly eases the problem of Channel 4. The fourth harmonic sound intermediate frequency -
securing adequate
frequency
stability. TABLE.

We cannot, Channel 1 2 3 4 5
however, yet say = fos (Me/a)

g requencies (.Mc/s).

g}:ﬁmythﬁm frge s 29 22,25 17.25 12.25 725

H 26y + 37 53 &21 665 & 7.5 76.5 & 2.6 86.5 &12.5 96.5 & 225
satisfactory, for 3y £ 37 61 &13 8125 & 7.25 96:25 &£22.5 10125 &37.25 126.25 & 5225
all the possible 4, ¥ 37 69 &5 96 & 22 116 & 42 136 & 62 156 & 82
forms of inter- oy + 37 77 &3 110.75 &36.75 13575 &61.75 160.75 &86.75 185.75 & 117.75
ference have not
been examined.

Since the oscillator frequency is
lower than the intermediate fre-
quency it is necessary to make
sure that none of its harmonics
falls in the intermediate frequency
band. This can be taken as 37 -
2.75=34.25Mc/s to 37+40.75=
37.75Mc/s with a sound channel
at 37-3.5=33.5Mc/s.

For Channel 1, the oscillator
will be at 45—-37=8Mc/s and its
harmonics will be 16, 24, 32,
48Mc/s. The third harmonic just
misses the i.f. band.

Por Channel 2, the oscillator
will be at 51.75—37=14.75Mc/s
and its harmonics will be 29.5,
44.25Mc/s. Again, they miss the
i.f. band.

For Channel 3, the oscillator
will be at 56.75—-37=19.75Mc/s
and its harmonics will be 39.5,
59.25 Mc/s.

For Channel 4, the oscillator
will be at 61.75—37=24.75Mc/s
and the second harmonic will be
49.5 Mc/s.

For Channel 5, the oscillator
will be at 66.75—37=29.75Mc/s
and the second harmonic will be
59.5 Mc/s.

The frequency is then satis-
factory in this respect.

There is next the possibility of
interference from a station which
is spaced from an oscillator har-
monic by the intermediate fre-
quency. It is similar in nature
to ordinary second-channel inter-

of the oscillator when it is set for
reception of Channel 4 is g9 Mc/s.
The intermediate frequency will,
therefore, be produced by a signal
on g9—37=62Mc/s and this is
within the Channel 4 band of 59"
62.5Mc/s.

It is, therefore, probable that
this scheme may fail on this
channel, which is the Birmingham
one. It is possible that this could
be evaded by changing the inter-
mediate frequency very slightly,
but there is not much scope for this
without merely transferring the
interference from one channel to
another. Thus a shift to 37.5Mc/s
would be impracticable because
the sixth harmonic of the oscil-
lator would fall in Channel 1.

Oscillator Frequency

From the interference point of
view it seems much safer to have
the oscillator higher in frequency
than the signal. Frequency
stability is then the difficulty and
it is rather hard to estimate the
requirement until the Birming-
ham station has been in operation
and some expericnce of the single-
sideband transmission has been
gained. The requirements for
the sound channel can easily be
estimated and those for the single-
sideband reception of a double-
sideband transmission are known.
It is to be expected that the con-

now comes above the vision at
38.5Mc/s, however, and there is
here one possible cause of trouble
for it is also 3Mc/s away from
the sound channe] of Channel 1.
The 3-Mc/s beat between the two
may thus find its way into the
vision channel by modulating the
vision carrier in the frequency
changer. It would be wiser to
choose a frequency not less than
4Mc/s below Channel 1. This
would make the sound inter-
mediate frequency 37.5 Mc/s and
the vision 34 Mc/s.

True second-channel interfer-
ence on vision could then arise
only from stations in the band
113—134.75 Mc/s plus a small ex-
tension to cover the i.f. amplifier
bandwidth. On sound it could
come from the band 116.5—
138.25 Mc/s.

If the bandwidth of the signal-
frequency circuits is  about
3.5Mc/s, the second-channel fre-
quency is about ten times the
bandwidth away, or twenty times
the half-bandwidth. A~ single
resonant circuit which is down
1db only at the edges of its band
is thcrefore down 14db at the
second-channel frequency.

It is difficult to estimate how
much attenuation is needed at
signal frequency. The second-
channel band is an aircraft com-
munication band and so consider-
able field strengths from nearby
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aircraft and ground stations may
be experienced. As a minimum
an interfering signal should be
30db below the television signal
at the frequency-changer input.

In a television receiver designed
for limit range the interfering field
strength might well be 4odb
greater than that of the television
signal and then the receiver
should give 70-db discrimination.
On the other hand, in areas of
strong signals the interfering sig-
nal might never be more than
20db below the television signal
and only r1o-db discrimination in
the receiver would suffice.

Sensitivity

As very large numbers of re-
ceivers are used in areas of high
field strength, where neither a
maximum of gain nor the highest
second-channel  rejection  are
needed, it is clearly uneconomic
to provide all receivers with them.
The right course is surely to de-
sign the receiver to suit conditions
in the major part of the service
area, and to have a pre-amplifier
which increases both gain and
second-channel rejection for long-
range reception.

Suppose, as a basis for dis-
cussion, that the basic receiver
takes the form of a superhetero-
dyne without a signal-frequency
amplifier. The minimum useful
signal at the input of the mixer
will be of the order of 1 mV. This
is a very approximate figure
which might well be halved by
careful design; it also depends
upon how much noise is considered
tolerable on the picture. Such
a receiver with 30-db second-
channel discrimination would be
satisfactory over a very large part
of the service area.

The simplest form of signal-
frequency circuit would be a single
resonant and damped circuit
which would provide something
like 14db attenuation against
second-channel interference. The
remaining 16db or so might be
obtainable from the aerial, which
is normally a resonant structure.
However, it is very doubtful if it
could be relied upon for this,
especially in the case of the
higher-frequency channels.  For
Channel s, for instance, the aerial
would be resonant at about
65Mc/s in its half-wave mode.
The second-channel band is 134-
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137.5Mc/s and is quite close to
130 Mc/s at which frequency the
aerial is again resonant on a full-
wave mode,

It is therefore unwise to reckon
on much selectivity from the
aerial. Even if the aeria] itself
were usefully selective, it would
probably be impracticable to
make full use of it, for it would
hardly be possible to keep the
feeder properly terminated over
the full band of frequencies in-
volved, In the second-channel
region, therefore, it is probable
that the feeder itself would pick-
up interference.

It is, therefore, good practice to
include adequate second-channel
rejection in the receiver itself and,
in general, this will require the
provision of two tuned circuits.
There is, however, another pos-
sibility. Since the whole second-
channel band lies outside the tele-
vision band it is theoretically pos-
sible to secure the second-channel
discrimination by means of a
band-stop filter,* which might be
inserted between the feeder and
the input circuit of the receiver.

If this proved economically
possible a further step could be
taken. The bandwidth of the in-
put circuit itself could be made

L11

Fig. 2. A three-stage low-pass filter
which includes two m-derived half-
sections, the use of which is sug-
gested as a simple way of preventing
second-channel interference and
oscillator radiation.

very wide to cover the whole tele-
vision band—26Mc/s—and the
station selection accomplished by
varying only the oscillator. This
would be a form of single-span
tuning.?

Increasing the first-circuit band-
width nearly 7.5 times would
result in a considerable loss of
sensitivity. The signal/noise
ratio would also deteriorate at
least as much, It would probably
become considerably poorer be-
cause of inter-modulation effects
in the frequency-changer.

In practice, therefore, it would

* Or a low-pass filter, see later.,
2 Wireless World, March 23, 1934, P. 196.
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probably be better to retain
signal-frequency tuning supple-

mented as necessary by fixed-
tuned band-rejection filters.

Oscillator Radiation

One other factor must be con-
sidered : oscillator radiation. This
can be very serious on these high
frequencies, especially if a signal-
frequency amplifier is not used.
In the case considered with the
vision intermediate frequency at
34 Mc/s, the oscillator operates at
one of five frequencies in the
band 79 Mc /s to 100.75 Mc/s.

At lugn-frequencies control-
grid injection usually works best
in the frequency-changer and the
oscillator may provide about 2V
on the grid of the valve. Since
the first circuit impedance may be
2 kQ, this is very roughly a power
of the order of 2mW. A single
tuned circuit may reduce this bv
8-9db and the feeder will intro-
duce 1-2 db loss.

The oscillator power fed to the
aerial may thus be as much as
200 nW. The signal power col-
lected by the aerial may be only
0.05 u€W. The radiated field
strength in the immediate vicinitv
of the aerial may thus be 20 times
as great as the field of the tele-
vision signal.

In the example taken it will
not interfere with other television
receivers, but it may do with
other services, including f.m.
broadcasting. It must be very
seriously considered, therefore,
and the use of a band-stop filter
in the aerial circuit is one way of
preventing it.

This matter of using fixed filters
to reduce interference and radia-
tion is simpler than it may at
first appear. Separate band-stop
filters for the second-channel and
oscillator bands are not necessary ;
a single low-pass filter can he used
instead. If such a filter is given
a cut-off frequency of, say,
70Mc/s it will have little effect
in the television band, but give
some 12-16 db attenuation per sec-
tion in the second-channel band.
In the oscillator band such a
simple filter is less good and mav
introduce no more than 5db
attenuation per section. It could,
however, be greatly increased by
using one or two m-derived scc-
tions (this is nothing but filter
terminology for one or two tuned
rejector circuits!).
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Television Station Selection—

The basic filter equations are
LC=1/7%** and L/C=R? where
R is the terminating resistance,
in this case the feeder impedance
of 70Q. From the two C=1/7fR
=6s5pFandL=1/n*f?C=0.317 uH.

The basic form of a filter which
should be suitable for the job is
shown in Fig. 2. It comprises
two prototype low-pass sections
and one m-derived; the last is
split into two half-sections, one at
cach end of the filter, since this

improves the termination. Four
coils and five capacitors are
needed.

A filter of this sort looks as if
it would be very cheap and easy
to manufacture, but it is not safe
to conclude that this is so without
further investigation. It is not
improbable that very close com-
ponent tolerances would be
needed, but it may be that normal
tolerances could be used for some
or all of the capacitors if the
others, and in particular the coils,
were adjustable in manufacture.
The coils will need only four or
five turns and might well be self-
supporting and adjusted in pro-
duction in the filter unit by
squeezing the turns closer to-
gether or further apart.

In view of all this it looks as
though the television set of the
future might well take the follow-
ing general form:—

1. Superheterodyne with 34-
Mc /s intermediate frequency and
local-oscillator frequency ahove
the signal-frequency.

2. No signal-frequency ampli-
fication.

3. One signal-frequency cir-
cuit trimmable to any television
channel.

4. From 1 and 2, only two
trimmers for channel selection,
both of which are easily adjust-
able with very little apparatus.

5. Low-pass filter unit for
70-Q) impedance with coaxial in-
put and output connectors, for
second-channel interference and
oscillator-radiation elimination.

6. Separate one- or two-stage
pre-amplifier, also with coaxial
input and output sockets, for in-
sertion between the low-pass filter
and the receiver in order to in-
crease the sensitivity, second
channel rejection, and signal/
noise ratio in arcas of low field
strength. Such a unit could be
trimmable to any station in the
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band with perhaps three or four
trimmers; it might also need
changes in the values of damping
resistors.

The writer feels that a scheme
of this nature if carefully worked
out might well prove to be the
most satisfactory way of dealing
with the problem of station selec-
tion. As he has pointed out there
are other ways of solving it. It is
probably impossible to decide
the best way from theoretical
considerations only and a good
deal of experimental work will be
needed. In particular, with the
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superheterodyne it is never safe
to dogmatize for there are so
many possibilities of interference
with it that it is very easy to over-
look one which becomes painfully
cvident when the set is tried.

In any case, television receiver
design of the next few years will
be especially interesting and there
will doubtless be many different
methods tried.

One final suggestion ; the solu-
tion of the problem of oscillation
stability might well be the use of
an a.f.c. system operated by the
sound signal.

DIVERSITY FM.
TRANSMISSION

One of the G.E.C. f.m. mobile v.h.f.

transmitter - receiver  equipments

used for the demonstration. It is
entirely remote controlled.

ROM the data available it is
still a debatable point
whether amplitnde or fre-
quency modulation is the better
for v.h.f. mobile communication
services. A good case can be made
for cither, with some bias in one
direction or the other according
to the nature of the setvice
required. In some quarters it has
been said that when a wide
coverage is needed, which may
require several transmitters, the
a.m. system with spaced carriers
is the only satisfactory solution.
Hitherto this contention has
not been challenged, but a recent
demonstration arranged by the
General FElectric Company has
shown that-an f.m. system can be
operated in a perfectly satisfactorv
way using three transmitters,

New System
With
Synchronized
Carriers

These were ar-
ranged as a master
station and.two
unattended satel-
lites situated 10
and 17 miles
respectively from the main station.
The venue was London, the main
transmitter being in Kingsway
with one satellite at Mill Hill to
the north and the other at Knock-
holt on the southern fringe of
Greater London.

Unlike the majority of multi-
station a.m. systems, the G.E.C.
f.m, version operates on a single
radio frequency for all operational
messages to and from the mobile
vehicles. Separate frequencies are,
however, employed for the radio
links between the main and
satellite stations. The schematic
diagram reproduced here gives
the various frequencies employed
for this particular system.

The use of a common frequency
at the main and satellite stations
necessitates very accurate syn-
chronization of these transmitters
and this is achieved by employing
a single master oscillator at the
main station, using an appropriate
multiple of it for the *“ broadcast
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transmitter there and another
multiple, giving a somewhat
higher frequency, which is radiated
over link paths to the satellites.
Here the frequency is converted
to the actual multiple radiated
from the main station’s broadcast
transmitter, and after suitable
amplification, is radiated from the
satellites’ broadcast transmitters.

At no point in the chain is the
actual multiple of the master
oscillator lost, neithier is the link
signal, which carrics the audio,
demodulated.

From the schematic diagram it
will be seen that this sytem is
particularly economical in regard
to the number of radio fre-
quencies required.  The common
broadcast frequency employed on
this occasion was 97.8 Mc/s, the
outgoing control link was on
146.7 Mc/s and the incoming
links on 154 and 1554 Mc/s
respectively. More will be said of
these two later.

Thus this three-station fom.
scheme is operatcd with a total
of four frequencics only. Some
time ago we described a three-
station a.m. system,! which might
be said to be comparable in many
respects, since it was operated
in the same area, and for this no
fewer than nine frequencies were
employed.

1t may be argued, of
course, that the different
method of modulation
does not wholly account

Schematic dia-
gram of the
three - station
f.m. diversity
system of
communication
using syn-
chronized trans-
mitters, which
has been evolved
by the General
Electric Com-

SATELLITE A
pany. EE—

for this saving of channels and
that an a.m. system could be
operated also with synchronized
transmitters. Be that as it may,
the fact remains that the number
of frequencies mentioned was
cmployed at the time and a more

L Multi-carrier Communication Systeimn
Wireless World, February 1046, pp. 59-61.
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recent two-station scheme,? also
using am., absorbed six radio
frequencies.

The main radio frequency is
produced by a temperature-con-
trolled crystal oscillator on approx-
imately 1,527 kcf/s, and this is
multiplied 64 times to prodnce the
broadcast frequency of 97.8 Mc/s
at the main station.

A separate train of multipliers
is used for the link transmitter
and these raise the master fre-
quency 96 times to 146.7 Mc/s.
The ratio between broadcast and
link frequencies is thus 2 to 3.
Similar results can be obtained
with other master oscillator fre-
quencies, thus starting at 1,358
ke/s multiplations of 72 and 108
will yield virtnally the same
broadcast and link frequencies.

Modulation is applied separately
to the broadcast and link channels
at a very early stage, but in order
to compensate for the distance
between the main and satellite
stations, a pre-determined dclay is
introduced into the channel going
to the main station’s broadcast
transmitter.

The amount of delay nceded to
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‘\\ MASTER
154Mc/s ;.
ensure  acceptable

fidelity secems by no
means critical and this is proved

z New DPolice Radio- Wireless World, Decem
ber, 1947, pp. 457-43%.
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both by aural tests and by
examination of the waveforms of
an 8oo-c/s tone om an oscilli-
scope, taken in a locality where
the field strengths from the main
station and one of the satellites
was approximately equal.

From the oscillograms it appears
that distortion is becoming appa-
rent with four or less sections and
also with eight or more sections,
so it would appear that for this
distance six is abount the optimum.
Fach section introduces a delay
equivalent to about 2.5 miles.

The r.f. output from the link
transmitter is fed to a vertical
dipole aerial giving omni-direc-
tional radiation. Variations of this
are possible and the link trans-
mitter could, if required feed two
scparate aerials beamed on their
respective satellite stations.

At the satellite the master
station’s broadcast frequency, in
this case 97.8 Mc/s, is extracted
from the 146.7-Mc/s signal by first
mixing with the 12th harmonic
of a local oscillator, dividing
the output by three, then mixing
in the 4th harmonic of the local
oscillator ; what emerges is a signal

BROAOCAST TRANSMITTER
LINK TRANSMITTER &

sroapcast Recever [

. LINK RECEIVER @
\

0 carrving the
! modulation but at
half the required
broadcast
frequency. A
doubler and
power amplifier are all that are
needed brfore thesignal isradiated
It should be noted that the link
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signal on the outgoing path has not
been demodulated.  This may
appear to be a rather complicated
process, but it ensures that the
actual frequency radiated by the
satellite is independent of the
stability of the local oscillator.

As already explained the mobile
vehicle talks back on the common
broadcast frequency and its signals
may be received at any or all of
the fixed stations. When the
signals are received at a satellite
station they are demodulated and
used to modulate a separate link
transmitter for relaying to the
main station.

The main station might con-
ceivably be receiving the same
message from a vehicle simul-
taneously on three different fre-
quencies, (a) direct on the broad-
cast frequency, (b) via one of the
satellites on its link frequency and
(¢) from the other satellite on still
another frequency. The output
from these three receivers are
passed to a mixing unit where the
one which has the best signal-to-
noise ratio is selected and fed
into the loudspeaker, This is,
of course, quite automatic.

Several miles of London’s busiest
streets were covered in a radio-
equipped vehicle during the course
of a demonstration and at no
period was the car ever out of
touch. Signals were adequately
loud and quite free from distortion
during the whole time. From the
immediate replies that were forth-
coming it was evident that all
outgoing messages were being
received satisfactorily.

Some distortion was apparent
when the delay network was
removed from the main station’s
audio circuit, but this was much
less than might have been ex-
pected and caused very little
deterioration in intelligibility.

Finally, a brief description of
the mobile equipment may not
be out of place, although the
transmitter-receivers used for the
demonstration are not newly deve-
loped models.

The complete set measures 18 x
8 x 8in. and weighs 35lb. A double
frequency changing superhet cir-
cuit is used for the receiver with
the second i.f. on 455 kc/s. The
first i.f. is dependent on the
operating frequency, as this is
adjusted to give the required input
to the second mixer using the
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most suitable harmonic of the
crystal-controlled oscillator, The
i.f bandwidth is approximately
~15ke/s for 6db attenuation.
Any single channel within the
band 30 to 170 Mc/s can be em-
ployed, but the circuit would of
course have to be pre-set as the
equipment is remotely controlled.
The audio output is about 1.25
watts,

The r.f. output from the trans-
mitter varies somewhat according
to the operating frequency, but
at the worst it is not less than
Io watts and at the best 20, the
larger amount being obtained at
100 Mc/s and below. The output
valve is a new double tetrode, the
TTrs. The deviationis £12.5 ke/s
for the equivalent of 100 per cent.
modulation, which also is the
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deviation used for the fixed sta-
tions.

Power to operate the set is
supplied by a 12-volt battery—
with optional 6-volt if required—
and the consumption is 55 watts
for the receiver alone, 95 watts on
stand-by position with receiver
on and transmitting valves alight
and 175 watts on transmit.

The h.t. is supplied by two small
motor generators, one for the
receiver and another for the
transmitter and filtered air for
cooling is circulated through the
set by fans on the motor generator.

Transmitter, receiver and power
supplies are  separate  sub-
assemblies easily removed for ser-
vicing. Miniature parts are used
extensively and the whole of the
equipment is fully tropicallized.

Leaflet describing ‘* Araldite” syn-
thetic resin for surface and wire coat-
ing, etc., from Aero Rescarch, Duxford,
Cambridge.

Lists of components and kit sets for
crystal receiver construction from the
British _ Distributing Co., 66, High
Street, London, N.&.

Ulustrated leaflets  describing  the
TViz table television receiver and
BArr battery broadcast receiver from
Bush Radio, Power Road, W.4.

Descriptive leaflet relating to  the
ACr1o0 automatic record changing unit
from Electrical and Musical Industrics,
Blyth Road, Hayes, Middlesex.

Complete catalogue of G.E.C. radio
receivers for 1949-50, also catalogue of
Direlli-General electric wires and cables,
from the General Electric Co., Magnet
House, Kingsway, London, W.C.2.

Supplementary  list of ‘* Instanta "’
relays from Magnetic Controls, 48, Old
Church Street, London, S.W.3.

List No. R449 of sliding resistances
from M.R. Supplics, 68, New Oxford
Street, London, \V.C,1.

2 Flux Facts” (Leaflet Ref.
FF449) giving details of the pro-
perties of fluxes now available in
cored wire solders made by
Multicore Solders, Mellier House,
Albemarle Street, London, W1

Technical specification of wide-
range signal generators (Model
65B, 100 ke /s-46 Mc /5. and Model
65C, 100 kc/s-160 Mc/s)  from
Taylor Electrical Instruments,
419-424, Montrose Avenue
Slough, Bucks.

Mlustrated leaflets of sound
amplifying equipment and com
memorative brochure of testi-
monials relating to the 1948
Olympic Games from Philips

MANUFACTURERS' LITERATURE

Century House, Shaftes-
London, W.C.2.

Electrical,
burv Avenue,

Price list of amateur transmitting and
receiving equipment from Radiocraft,
Ltd.,, 25, Beardell Street, London,
S.E.19.

DOMESTIC RECEIVERS

The new ‘“ 49’ series of receivers
made hy Pye, Cambridge, comprises
a console (Model 49C), table radio-
gram (Model 49TG) and console
radiogram  (Model 49RG). The
prices are f17 17s, £26 55 and
£36 15s respectively, excluding tax.
The basic circuit comprises a triode-
hexode frequency changer, pentode-
diode i.f. amplifier and detector, and
a pentode output valve, New ver-
sions of the Baby “Q’ all-dry
battery portable and Model 19D re-
ceiver are also announced. The

latter now incorporates the trawler
waveband in place of the 13-metre
band. Prices are £14 14s and £22 15
respectively, excluding tax.

Pye Model 49TG table-model radiogram.
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TRANSITRON SYNC SEPARATOR

New One Valve Circuit
By H. V. VERSEY, Assoc. rit. LRE.

(Engineering Division, British Broadcasting Corporation)

OR good interlacing there
arc two major requirements
which a sync-separator

circuit must satisfy :

(1) the generation of a steep-
fronted frame synchronizing pulse
from one-—preferably the first—
of the sequence of broad pulses
that form the frame synchronizing
signal ;

so that the synchronizing pulses
are positive, is d.c. restored at the
control grid (sce Fig. 1). The
valve is cut off by black-level and

(2) the compl i~ elimination ol picture signals, and conducts only
line synchrot.- during the synchroniz-
izing  pulses +70V  ing pulses, as is custom-
from the frame ary in most receivers.
synchronizing (G \When aten-microsecond
circuits. FRAME positive-going line-
It is not easy SYNC synchronizing pulse
to separatetwo Lne  @ppears on the control
syNe  grid, the screen grid

oluf draws current and

U — instantancously drives
Fig. 1. Circuit the suppressor grid
of the transi- sufficiently negative to
tron separator. SMQ prevent the anode from
MO drawing current. This

action corresponds to

° the “flip” of the

transitron cycle. The

pulses of similar amplitude and “flop” occurs when capacitor

shape but of different durations
such as the line- and frame-
synchronizing pulses, whose dura-
tions are respectively 10 micro-
seconds and 40 microseconds.
Hitherto, very elaborate circuits
with several valves, or incorporat-
ing costly delay lines, have becn
necessary for this purpose and
consequently good interlacing has
been achieved only at consider-
able cost. It was with economy
in mind that the idea of using a
transitron circuit, operating under
specific bias conditions, first
occurred to the author.*

In the following description of
the circuit and its behaviour
it is assumed that the reader is
conversant with the ¢ flip-flop "
action of the transitron. The
«flip " occurs when the screen
grid draws excessive current and
drives the suppressor grid suffi-
ciently negative to cut-off anode
current. This is followed by
the * flop,” which occurs when
the suppressor-grid potential has
again risen to the point at which
anode current starts to flow and
the screen current is suddenly
reduced.

The signal waveform, inverted

* Putent Application 4280/49.‘

C,, connccted between the
screen and suppressor grids, has
recharged sufficiently to allow
anode current, as well as screen
current, to flow. The time con-
stant C, R, is, however, so chosen
that the line-
synchronizing pulse

finishes before the g,

“flop ”’ action can

take place, and ¢

valve consequently 101S
returns at the end -1“ [~

of the linc- i
synchronizing pulse

considerable amplitude is, hou
ever, produced at the screen grid
and this pulse is used to switch
the line timebase.

When the first frame-synchron-
izing pulse appears at the control
grid, the ** flip " dction takes place
as before, but this time the
“flop’” occurs before the 4o-
microsecond frame pulse has
ended. This is contrived by
making the time constant C, R,
less than 40 microscconds. The
result is that the circuit produces
not only a negative-going pulse
at the screen grid but also a
steep-fronted negative-going pulse
at the anode. This pulse at the

anode is used to trigger the
frame timebase. The waveforms
at the various electrodes are

shown in Fig. 2.

The time constant C, R, should
be just over 10 microseconds.
With a s0-pF capacitor for C,
and a 1-MQ variable resistor for
R,, a suitable value of Rk, can
readily be found by observing
the waveform at the anode and

0
B L] —1 g cur-ore

=
n 40uS 10uS

uRu\-P.l

Fig. 2. The wave- 33 i 0
forms on the J —_—— CuT-
electrodes of the N CUT-OFF BY o 95 CUT-0FF

valve during line
and frame pulse
periods are shown 4 _

here.

to its original state with anode
and screen currents cut off by
the control-grid potential. Thus
the anode remains at full h.t.
potential throughout the whole
period of the line-synchronizing
pulse, and no pulse is produced
there. A steep-fronted pulse of

v ‘——'PH.T.

gradually increasing R, to a point
just beyond that at which the
line-synchronizing pulses vanish.
In practice, the line-synchroniz-
ing pulses will not vanish com-
pletely at the anode, but for most
purposes their amplitude is so
small compared with that of the
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frame-synchronizing pulses that
this does not matter. Where,
however, the amplitude of the
line-synchronizing pulses appear-

ZOOM LE

Wireless World

ing at the anode is more than is
desirable, the pulses can be
removed by means of a suitably
biased diode with a load resistor
or by means of a low-pass filter.

NSES

Their Use in the Television Camera
By H. H. HOPKINS, ph.D,. F.inst.T.

RECENT innovation in
television outside broad-
casts has been the intro-
duction of a zoom lens, which is

P e e e e e e -
I 1
! |
INCIDENT : [
— |
UGkt~ | '
I |
5F SIS R Ry
Z00M LENS

an attachment for converting any
ordinary fixed-focus camera lens
into a lens of continously variable
focal length. The new lens has
been made by W. Watson and
Sons, of Barnet, and was used
for the first time at the televising
of the Cup Final at Wembley
this year.

The zoom lens is mounted on
the front of the television camera,
and is operated by rotating an
outer cylinder which imparts axial
movements to the two inner
component lenses, 2 and 3, by
means of cam slots, the outer
components, 1 and 4, remaining
stationary. If suitable move-
ments are given to 2 and 3, the
final image remains in focus on
the photo-cathode of the tele-
vision camera, and the focal
length of the combined optical
system varies. The result is that
the size of details in the picture
is altered, creating the illusion
that the camera is moving towards
or away from the scene. The
zoom lens at present being used
for television enables the image
of any detail in the scene to be
varied over a range of 4:1 in
area, and it will work in con-
junction with any camera lens
having a front diameter not
greater than 2in and covering
an angle of field that is not more
than 30 degrees. During zooming,
the relative aperture of the com-
bined optical system remains con-

stant, and consequently the
brightness of the image also
remains constant,

The aberrations of the svstem
arc corrected by
balancing the
positive and negative
aberrations cons

CAMERA
LENS

General arrangement
of the zoom lens.

tributed by the different sur-
faces.  Any change in the relative
positions of the component lenses
will, in general, upset this balance,
and so it is necessary to restrict
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to a minimum the movements
of the inner components 2 and 3.
The conditions that result in
minimum movement have been
worked out and are satisfied by
the lens. In addition, the optical
conditions resulting from the re-
fractions by the moving com-
ponents have been studied and a
relatively simple mathematical
treatment for calculating them
has been worked out. This treat-
ment reveals the conditions that
must be fulfilled if a satisfactory
lens is to be produced, taking
into account the inaccuracies,
small but optically significant,
that are unavoidable in the best
available non-geometric cams,

Zoom lenses have previously
been very complicated. Simpli-
city is one of the principal factors
contributing to the success of the
new lens, which has only four
components and yet gives ex-
cellent definition. Furthermore,
this economy of components
results in a greater efficiency of
light transmission and also in the
elimination of stray light, com-
pared with certain other zoom
lenses.

’Semi-Automatic Morse Key

RADIO amateurs and many profes-
sional operators on this side of
the Atlantic are beginning to acquire
a liking for the semi-automatic type
of morse key so popular in the
U.S.A.  Once the technique of
handling it has been mastered it does
unquestionably permit of sustained
high speed sending with far less wrist
fatigue than with most other types
of key.

It gets its description from the
fact that the dot constituents of
the morse characters are formed
automatically by a vibrating spring,
the speed of sending being governed
by the position of “bob’’ weights.

The Eddystone model of the key
is very well engineered and lends
itself for adjustment to almost any
speed of sending
likely to be re-
quired by
amateurs and most
professionals. It is
not a key that
would normally be
used for slow

Eddystone semi-
automatic morse
key with cover
removed. The
“bob’’ weights
are set for medium
speed of sending.

sending as its special properties
show up best at high speeds. None
the less it is quite capable of opera-
tion at 8 w.p.m. if required. This
key has two ''bob’’ weights for
coarse and fine adjustment.

A heavy die-cast base is used with
rubber feet and there are also two
holes for screwing it down. Actually
the rubber feet counter any tendency
to wander, but a more secure fixing
is really desirable. It has a short-
circuiting switch and the whole is
enclosed by an attractive cover
finished in black crackle enamel and

chromium.
The makers are Stratton & Co.,
L.td., Eddystone Works, Alve-

church Road, West Heath, Birming-
ham, 31, and the price is £3 17s 6d.
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TYPES 65A7 and 128A7 are pentagrid frequency changers of
specialised design, widely used in American radio receivers. They
have now been superseded by the miniature types 6BE6 and 12BEG6, but
this substitution requires a change of socket.

Good results may ofien be obtained by the use of types 6K8GT and
12K8GT respectively, a slight connection change and a lead to the top
cap being requived. In all cases it will be necessary to re-align the
receiver, preferably throughout.

2, G2H GIT
G . G4H GiH
o¥e O\
A 9 @ C
O = AD) v .
OMO,
—
5 KEy 03 KEY ©
TYPES 6SA7, 125A7 TYPES 6K8GT, 12K8GT TYPES 6BE6, 12BE6
CHARACTERISTICS
TZ;&; TZYS':A%S TYPE TYPE
6BE6  (2BE6 6K8GT [2K8GT
Heater Voltage o 63 12-6 6-3 12-6 Volts
Heater Current oo 0-3 0-1$ 0-3 0-1S  Amp.
~—— S ——
Anode Voltage oo 250 250 Volts
Anode Current 3-4 2-$ mA
Screen Voltage 100 100 Yolts
Screen Current 8-0 6-0 mA
Control Grid Voltage 0 —3 Volts
Anode Impedence 0-8 0-6 Meg.
Conversion Conductance 0-45 0-3§ mA/V
CHANGE VALVE | GHANGE SOCKET | CHANGE CONNECTIONS ‘ OTHER WORK
a0 — | "o 14 | FROM OLD | TO NEW NECESSARY
FROM | TO | FROM | TO SOCKET SOCKET
. | ———— .
6SA7 | exsGT | Pin No. 8 Top Cap Connect Pin 6 to Pin 8
NO CHANGE Re-align R.F., Oscillator
12SA7 ‘ 12K8GT ‘ Pin No. 6 Pin No. 8 and Ist I.F. circuits
|
| | Pin No. | Remove
6SA7 | 6BE6 l | ‘ i | o S Pin N 8
| P BTG | 4 . 6 Re-align R.F., Oscillator
H i ” il 1] o3 o 14
! natlonal | 758 | owons .o ! [ and Ist 1.F. Circuits
12SA7 12BE6 " :: 7 o4
‘ | w o 8 ' ®» o 7 |

GRIMAR says.-

your BRIMISTOR Cards-

BRIMAR

RADIO VALVES

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY. SIDCUP, KENT.
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INSTRUCTIONS : Punch holes

these special types a/ubse
ot fodit s t0 BRIMARIZE!

6SA7
12SA7

for a quick reference guide.

and file in order of appearance
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Recognised as the Most Reliable Valvehoiders

joterna®

Rrel.

THE MecMURDO INSTRUMENT CO., LTD., VICTORIA WORKS, ASHTEAD, SURREY - ASHTEAD 3401

= "B0UWIND METNS" —

BEAT-FREQUENCY OSCILLATOR
AT THE REASONABLE PRICE OF £30

% Range 12-27,000 ¢/s + 1.5db. % True Sine Waveform
% Output 4.5 watts constant % Moving Coil Type Output Meter

Level within ; )
* 025 db. from 40-12,000 cs, % 50 ¢/ Calibration Check

X Fully Push-Pull including Det. % Precision Tuning Condenser
A SOUND PRODUCT BY NAME AND NATURE

ALMOST INDISPENSABLE TO SERVICE ENGINEERS AND EXPERIMENTERS

SHOWROOMS & OFFICES :
%@m“qm %HiLE% ltb. 57, ST. MARTIN’S LANE, W.C.z.
leph + TEMpl 84.
WORKS : WEST STREET, FARNHAM, SURREY. TefZ;fn::z:TFargt:aBr:gjai 2/3.
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S one of the many functions
of the general-purpose com-
munications receiver with

which we are here concerned is for
merchant ship work, it has been
designed to comply with certain
requirements laid down by the
Postmaster-General as to specifi-
cation and performance.

One of the requirements for a
set of this kind is that it must pro-
vide a continuous frequency
coverage over the band 1ooke/s

to 25Mc/s. For certain ships a
curtailed range may be per-

missible but in order to cater for
all requirements the full coverage
has been provided. In addition,
an extra-low range of from 13.5 to
26 kc/s is included.

With this wide coverage the
problem arises of where to place
the intermediate frequency. Be-
low 100ke/s is not very satisfac-
tory, especially for reception over
about 1 Mc/s. In this receiver the
problem is neatly circumvented
by providing two i.f.s and select-
ing the most suitable for the band
of signal frequencies in use.

The actual coverage of the re-
ceiver is somewhat greater than
the minimum requirements for
ship-bprne apparatus. There are
eight ranges marked, for con-
venience, A to H inclusive. A is
the highest frequency range and
H the lowest. H covers 13.5 to
26kc/s; G, 95 to 250ke/s; F,
240 to 6ookc/s; E, 585 to
1,550ke/s; D, 1.5 to 4Mc/s; C.
3.8 to 8Mc/s; B, 7.7 to 16Mc/s
and A, 15.5 to 32 Mc/s. It will be
seen that for ranges G to A in-
clusive there is a useful overlap
in all cases.

As regards the use of the inter
mediate frequencies, on ranges H
and F an i.f. of 11okec/s is used

Wireless World
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TEST REPORT

The Redifon Rso
communications
receiver has an
attractive front
with well - bal-
anced controls.

since it is well outside the cover-
age of either. On ranges G, E,
D, C, B and A, one of which in-
cludes the g95- to 250-kc/s band,
an i.f. of 465kc/s is employed.
This i.f. could not, for very good
reasons, be used on range F
which covers 240 to Gookc/s.
Nothing is to be gained by em-
ploying 11okc/s on the higher
frequency ranges as the image

Communications

REDIFON MODEL R50

Wide-Range Tropicalized

Receiver

signal discrimination would be
somewhat unsatisfactory.

The changeover from one i.f.
to the other is automatic, being
performed by the waveband
switching so that the operator
has no need to concern himself
with it and, of course, mistakes
cannot arise. Two complete sets
of i.f. transformers and two
crystal filters are embodied in the
i.f. unit. The arrangement of the
circuit between the mixer valve
and the first i.f. stage is given in
Fig. 1 which shows also the circuit
switching for the two narrowest
bandwidths.

+
4700%

i

3-30pF

110 kejs

—

l'___ T/
3-30pF :
| 8
|
|
(I
BANDWIDTH
A

100k

(ECH3S)

L
o]

RF-IF

AGC.  GAIN CONTROL

Fig. 1.

Arrangement of the circuit between the mixer and first i.f. stages

in the Redifon Rso receiver. This includes part of the bandwidth switching
and i.f. switching.
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Redifon Model R50—

In all there are five bandwidth
positions; two include the crystal
filter and give either 150C/s or
1.5kc/s. The three other posi-
tions without the filter give 4,
11 and 17 kc/s respectively.

The narrowest bandwidth is
obtained with the crystal filter
working into a high-impedance
load which in Fig. 1 is the 1-MQ
resistor in the subsidiary circuits
Aor B. The next widest, 1.5kc/s,
is obtained by modifying the load
into which the crystal works, in
the case of either of the subsidiary
circuits A or B, the- former on
11o0kc/s and the latter on
465kc/s, they are adjusted to
provide an impedance of the
order needed to open the band-
width to 1.5kc/s.

With the waveband switch set
to any of the other three positions
the crystals are short-circuited
and the bandwidth is determined
by the coupling between the
primary and secondary circuits of
the transformers i the latter part
of the i.f. amplifier. The coup-
lings can be varied by switching
in the appropriate parts of

B.EO. TRIMMER
4-50pF

)
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tertiary coils
which  augment
the inductive
coupling between
the primary and
secondary wind-
ings.

Looking down on
to the top of the
chassis with the
screens  removed
can be seen, on the
right, the i.f. sub-
assembly ; in the
centre the ganged
tuning unit and on
the left the sub-
sidiary units. The
switch assembly in
the right - hand
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front corner is the
metering network.

In order to achieve adequate
selectivity with the crystal filters,
twelve high Q tuned circuits are
employed in the i.f. amplifier on
either 110kc /s or 465 kc/s. Each
of the 24 circuits—12 only are,
of course, in use at any time—are
temperature compensated, the
dust iron cored coils having two
padding capacitors across them,
one of a negative and the other
of a positive temperature co-
efficient. Trimming of the i.f.
circuits is effected by adjustable
dust cores.

In all, three stages of amplifi-
cation are employed in this unit,

the valves being EF3gs. Two
TO LAST LF
TRANSFORMER AG.C. DIODE
THRESHOLD

NOISE CONTROL

AGC-NS.

0:0luF

AF. GAIN
2MQ

Fig. 2. The b.f.o. and noise suppressor circuits of the Redifon Rso.

Included also is the ¢ AVC-NS *’ switch.

It will be seen that two complete

circuits for 110- and 465-kc/s i.f.s. are incorporated.

only are included in the a.g.c.
system and they receive a portion
only of the total a.g.c. voltage
available.

The rear end of the set is
reasonably orthodox, a double
diode (EB34) acting as detector.
and a.g.c. stage with another
EB34 functioning as an optional
noise suppressor. It can be
switched in or out as required and
there is also a control for setting
the threshold point at which the
suppressor begins to operate.

D.C. voltage for automatic gain
control is derived from the pri-
mary circuit of the last i.f. trans-
former and applied, after some
delay, to the two r.f. stages, and
as already mentioned, in part to
two of the i.f. valves but leaving
the mixer and last i.f. uncon-
trolled.

In some communications re-
ceivers the a.g.c. system becomes
inoperative when the b.f.0. switch
is set for c.w. reception, but in
the Redifon Rs50 a.g.c. continues
to operate, but with a much
longer time constant than for
telephony.

A.G.C. can, however, be sup-
pressed if desired and this facility
Is embodied in a four-position
switch marked ‘“‘AVC-NS.” In
one position a.g.c. functions as
usual, in another it is inoperative
and all control of volume is by
the r.f. and a.f. gain controls, in
i third position a noise silencer
with a.g.c. is brought into circuit
while in a fourth position the
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noise silencer is used without
a.g.c.

Audio amplification is provided
by an EF37 voltage amplifier and
a 6V6 power valve with some
negative feedback from the anode
circuit of the 6V6 to the anode
of the EF37.

Because alternative i.f.s are
provided, the b.f.o. stage must
generate heterodyne oscillations
for either the 110- or 405-kc/s
channels as required. An EF37
valve and a parallel-fed Hartley
circuit, with entirely separate cir-
cuits for each frequency, is em-
ployed for this purpose. Both
circuits are temperature compen-
sated and the change from one to
the other is synchronized with the
i.f. selector. Details of the b.f.o.
oscillator and of the noise silencer
are given in Fig. 2.

In order to obtain a good signal-
to-noise ratio and, perhaps what
is of greater importance, an ade-
quate image signal discrimination
on the higher signal frequencies,
two r.f. stages with EF39 valves
are provided. These are followed
by a mixer consisting of the
hexode part of an ECH35 and a
separate oscillator, which function
is performed by a L63 triode with
its grid joined to the normal
oscillator grid of the ECH35 for

voltage injection. The triode
anode of the ECH35 is earthed.
There is little out of the

ordinary in this part of the circuit
except that each tuning capaci-
tor has dual sections of 224-pF
maximum. One section only is
used on the three highest ranges
but both are used in parallel on
all other bands. These circuits,
and those in the local oscillator,
are frequency stabilized by a
combination of negative and posi-
tive  temperature  co-efficient

Fig. 3. A separate triode is used for
the local oscillator with injection
into an ECH35 mixer. Temperature
compensation is used in all oscillator
circuits, the negative co-efficient
type capacitors being identified by
a short horizontal bar below the
capacitance value.

capacitors, The sectional circuit
in Fig. 3, which shows the local
oscillator, indicates these compen-
sating capacitors, the negative
temperature type having a short
horizontal bar below the capaci-
tance valye. Also included is the
dual tuning capacitor and the
oscillator waveband switching.

D
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This receiver has provision for
remote control and also for
diversity reception if required.
The screen grid supply lead for
the i.f. and r.f. valves is accessible
at the output socket and by
simple switching, or by a relay,
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periods
sending.
Power supply for this receiver
is provided by a separate unit and
normally thiswill L>a.c. operated.
In addition to the usual rectifying
and smoothing circuits the power

up to this speed of

! _L —/ T +
4-7,1‘03’ et
] - I
_aﬁ E 3 30pF¥ ISLF
1000}
——-vw—"‘ﬁ g ”OOIFF ¥E-Bpf
33000
g 300 %’“"F
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i | T
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SWITCH
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I
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14~224 pF

= ~Jh22ef

the voltage can be reduced so that
the receiver is de-sensitized to
such a degree that it can be em-
ployed to monitor a telegraphy or
telephony transmission. It can
also be arranged for ‘‘ break-in"”’
operation when required up to a
speed of about 40 words per
minute. The time constants of
the receiver permit recovery to
full sensitivity in the ‘‘ break’’

GANGED WITH OTHER TUNING CAPACITORS

unit contains a voltage regulator
tube giving a stabilized h.t.
supply to the mixer g, grid and
the oscillator anode. The a.c.
consumption is 8o watts. For
battery operation there is another
power unit and this has a rotary
converter for h.t. supply. There
are also available supply units
with rotary convertors for various
d.c. voltages up to 22o0.
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Redifon Model R50—

A receiver of such high selec
tivity as the Rso must of neces-
sity possess extremely  good
frequency stability. From the
brief foregoing description it will
have been seen that quite a lot
has been done to ensure that this
condition prevails by the judicious
use of temperature compensated
circuits and stabilized voltages.
But these precautions alone would
be of little value unless they were
supplemented by good mechanical
rigidity. It is unusual to find
quite such a massive construction
as in the Rjso.

The individual sub-assemblies,
as well as the main framework,
are well braced to withstand the
hazards of transit and to stand
up to the stresses that must be
imposed during rough weather on
board ships at sea. Rubber sus-
pension is used for the r.f. unit,
with which is incorporated the
ganged tuning capacitors, largely
to combat any likelihood of
microphony.

Although light alloy is used ex-
tensively in the construction of
the set, it is not a light-weight
receiver. The chassis alone
weighs 55 pounds and, enclosed
in a sturdy metal cabinet it weighs
92 pounds. The dimensions are
14} x 21 x 22}in,

The set is fully tropicalized and
while miniature components are
included no attempt is made at
miniaturization. When out of its
cabinet every parl of the set is
readily accessible which makes for
casy maintenance and testing.

In order that a quick check can
be made on the set under working
conditions a comprehensive
metering system is embodied. A
single meter is employed and this
can be switched to measure the
anode currents of r.f., oscillator
and i.f. valves and the cathode
currents of the a.f. amplifiers.

The performance of the Rj0 is
fully in keeping with what might
be expected of a set of this kind.
With a little care in tuning and
judicious selection of the band-
width, a weak signal can be
separated from between two quite
powerful ones and held almost in-
definitely provided the trans-
mitter frequency is fully stabi-
lized. After the initial warming
up the oscillators settle down to
their work and remain remark-
ably steady.

Wireless World

The h.t. smoothing is quite
adequate and on the highest fre-
quency range in the 30-Mc/s
region, c.w. signals are receivable
with pure beat notes and without
a trace of ripple due to mains
frequency modulation,

An epicyclic drive giving an
80 to 1 reduction is employed for
the main tuning control. It in-
corporates a spring-loaded chain
of gears driving a subsidiary
logging dial, which, in conjunc-
tion with an additional scale on
the main dial, enables any station
to be accurately logged. The
logging dial is visible through an
aperture just above the main
scales and a single division repre-
sents about a 10-kc/s coverage at
30Mc/s. At lower frequencies it
is considerably less. Frequency
calibrated scales are provided for
each of the eight ranges.

The Rso0 is made by Rediffusion,
Ltd., Broomhill Road, Wands-
worth, London, S.W .18, and the
price of the cabinet model is £180.
The set is also available with a
panel for mounting in the stan-
dard 19-in rack.

REMOTE CONTROL
EXTENSION
LOUDSPEAKERS

WO of the three new models in
the ‘‘ Stentorian’’ range of ex-
tension  loudspeakers, made by
Whiteley Electrical Radio, Mans-
field, Notts, are fitted with push-
button switches for remote control
of the recciving set.
The system is the Whiteley
‘“Long Arm’’ remote control in
which a relay controlling the mains

‘“Beaufort '’ model with ‘Long

Arm’’ remote control in the new

‘“ Stentorian >’ range of loud-
speakers.

supply to the set is operated through
three-wire extension leads from any
loudspeaker position. \When the set
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MORE COPIES OF
‘*“ WIRELESS WORLD "’

As announced last month, the
Government's decision to increase
the allowance of paper for tech-
nical periodicals makes it possible
to print more copies of Wireless
World. Starting with the August
issue (published 26th July) there
should be enough for all anti-
cipated requirements. But the
number of copies will still be
limited, and so it will be necessary
for an order to be placed with a
newsagent.

is switched on from another room,
only the loudspeaker in that room is
operative, all the others remaining
silent.  Alternatively, when the set
itself is switched on manually, none
of the extension loudspeakers will
work unless specifically required.

Six-inch permanent-magnet units
with die-cast chassis are used in the
‘“ Bristol "’ loudspeakers which have
plywood fronts with rounded
corners and are enclosed at the back
with perforations in the covers to
relieve back pressure. Constant-
impedance volume controls are fitted
and a choice of output impedances
is provided.

The frontal dimensions of the
‘‘Beaufort’” are 12}in x 10}in and of
the ‘‘Bristol’’ 10}inx9}in; both
are 33in deep. Prices, with and
without transformer, are: ‘' Beau-
fort”" (3 15s, £3 7s 6d; ‘‘Bristol ”’
£2 19s 6d, £2 13s 6d. A cheaper
model, the ‘‘Bedford,”” with sin
unit, but without the ‘“Long Arm*’
control feature costs £z 55 6d or £1
19s 6d without transformer.

NEWS FROM THE CLUBS

Brighton.—Meetings of the Brighton
and District Radio Club are now held
on Tuesdays at 7.30 in the club’s new
headquarters at = the [Eagle Inn,
Gloucester Road. Sec.: L. Hobden,
17, Harlington Road, Brighton, Sussex.

Exeter and District Radio Society is
organizing a 7-Mc/s d.f. contest on
Woodbury Common on July 3rd, which
is open to other clubs. Sec.: E. G.
Wheatcroft, 27, Lower \Wear Road,
Countess Wear, Exeter, Devon.

Slough.—Readers  in the  Slough,
Bucks, area who are interested in the
tormation of a radio society in the dis-
trict are invited to a meeting to be
held at 7.30 on June 3oth at the Slough
Public Library. Acting Sec.: I°. J. T.
Tuckfield, 13, Quaves Road, Slough.

Southend.—The transmitter, Gs5QK,
of the Southend and District Radio
Society will be demonstrated at the
Leigh-on-Sea  Horticultural = Society’s
Show at Chalkwell Park, on July gth
and also at the Scouts’ International
Jamboree at Rochford from August
13th to 20th.  Sec.: J. H. Barrance,
M.B.E., Swanage Road, Southend-on-
Sea, Essex.
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INDOOR TELEVISION AERIAL

Compressed Dipole for Strong-Signal Areas
By N. M. BEST and P. . DUFFELL (Antiference Ltd.)

ITHIN a radius of ap-
proximately five to ten
miles from the television

transmitter at Alexandra Palace,
the standard dipole-and-reflector

1 AERIAL
A
[
T0 RECEIVER
. COAXIAL LINE \
EARTHROD [
{ A
< A -
Fig. 1. Grounded quarter-wave

aerial,

aerial system, mounted at chimn-
ney level, provides a greater sig-
nal than is absolutely necessary
for the operation of a receiver.
For installations nearer to the
Alexandra Palace, even a single
dipole without reflector may be
sufficient to overload the set at its
lowest sensitivity level. The in-
sertion of an attenuator between
aerial and receiver then becomes
necessary.

In practice, it is found that an
aerial mounted indoors gives satis-
factory results over a fairly wide
area. The physical dimensions of
the standard H-type aerial make
it unsuitable for indoor installa-
tion, and the indoor aerial is usu-
ally made physically smaller than
the standard dipole, with some
attendant loss in electrical effici-
ency.

The most important factors to
be considered are:—

(a) Sensitivity.

(b) Bandwith (the aerial must
cover sound and vision channels).

(¢) Feeder matching (normal
receiver input is approximately 70
ohms and the feeder must have
the same impedance).

The first two factors (a) and (b)
may be affected by altering the
shape of an aerial, and (c) is
affected by any change of aerial
input impedance,

There are several possible ways
of constructing small television
aerials.

The grounded quarter-wave
aerial is one in which the earth is
replaced by a half-wave horizontal
rod, the centre of which is at earth
potential, It is sketched diagrain-
matically in Fig. 1 and in prac-
tice, using co-axial cable, the inner
conductor is connected to the bot-
tom of the vertical quarter-wave
rod, and the outer conductor to
the centre of the earth rod.

The input impedance of this
type of aerial is approximately 40
ohms, and the effective height is
half that of a standard dipole.
Although it is suitable for instal-
lation in a loft, it is physically
cumbersome because of the earth-
ing system.

A second form of aerial is
known as the bent-rod type, and
is probably patterned on an
American type of aircraft an-
tenna. The effect of bending the
rods is an increase of bandwidth
and a loss of sensitivity. Com-
mercial types of this aerial are
made to be installed in the V of
the roof. The sensitivity is usu-
ally low because the pick-up por-
tion is the projection of the in-
clined rod on the vertical plane.

A dipole of normal shape can be
physically shortened by capacit-
ance end loading or inductance
loading. Capacitance loading in-
volves mechanical difficulties and
may be ignored, but an induc-
tively loaded aerial is compara-
tively simple to construct.

The first two kinds of aerial re-
ferred to are only really suitable
for installation in a loft. Many
set owners, however, live in blocks
of flats and similar buildings, and
are often not permitted to install
outside aerials. One disadvantage
of an aerial installed in a living-
room is that it is particularly
susceptible to alterations of the
electrical field due to movement
of persons in the room ; but with
a careful choice of aerial position
this effect can be greatly reduced.
In any case, during a television
broadcast it is hardly likely that
there will be sufficient movement
of persons to cause annoyance. A
useful type of indoor aerial, there-

fore, would be one suitable for
cither the living-room or the loft,
and the design of such an aerial is
discussed in this article. It is
based on a simple inductively
loaded dipole with a maximum
overall length of approximately
five feet six inches.

Consider the case of a dipole
shortened to five feet and using
rods of §-in diameter.

In order to make the system
resonant at 45 Mc/s it requires
loading with an inductance of ap-
proximately 2.0 xH, and it then
has an input resistance at 45 Mc/s
in the region of 20 to 30 ohms.

The coil loading, of course, nar-
rows the bandwith, and it is esti-
mated to be approximately 3 db
down at 43.6 and 46 Mc/s. Ob-

An aerial mounted
indoors gives satis-
factory results over
a fairly wide area.
It is usually made
physically smaller
than the standard

dipole.

jections to this method are, there-
fore, the narrow bandwidth and the
low input resistance. If the feeder
mismatch is considered through-
out the band, then the bandwidth
becomes narrower still. Some im-
provement can be obtained by in-
creasing the diameter of the rods,
but they have to be unwieldy in
size to get the necessary band-
width,

The reactance of a dipole varies
with frequency either side of re-
sonance in the manner shown in



258

Tndoor Television Aerial—

in Fig. 8. The uncompensated
compressed dipole, curve (b),
shows a reactance varying from
—j57 ohms to +j57 ohms and
considered in conjunction with
curve (b) of Fig. 7, shows a very
poor ratio of reactance to resis-
tance at the edges of the band.
The compensated compressed di-
pole, curve (c) is inductive
throughout the band varying from
+j22 ohms to +4j4 ohms. It
can be seen that the ratio of re-
actance to resistance compares
favourably with that of the
standard dipole, and provided
that the measured input resistance
is mainly useful radiation resis-
tance and not loss resistance, the
aerial bandwidth should be com-

Wireless World

aerial was only intended for use
in high signal-strength areas the
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the television band and gives a
picture definition comparable with

additional loss is tolerable. The that of the standard dipole.
dotted curve (d)
in Fig. 7 shows L
the input resis- = L 60 |
tance presented < z /%
to the feeder by 4y g 4 ©) ~ -
the combination, = 2 — s + -
and the aerial- =24l
to-line matching & g o
(70-ohm  feeder) 5 w g
is shown for the = £ (a) (b)
R =

. § 3 o
Fig. 8. Curves of = L~
aerial input re- N VS ¥ TN T

actance.

standard dipole and the com-
pressed dipole with and without

parable with that of the standard series resistance in Table 2. The
dipole.  Actual field strength Table shows comparisons of
— matching in terms
o 1 ‘l ] of the reflection co-
¥ 100 (d)—rZ efficient p.

:ow " p = Gy o

2 —==<_(9) Zy + Zg

o 60 —— 1= S and becomes zero
5 40—'_ L (c) [~ when Zg, the ter-
o /, \ . . . d_
S [ 1 minating impe
2 2 (b) = ance, equals Z,, the
- | line impedance; i.e.,
- 4 42 4y 44 45 46 W7 reflection is elimin-

FREQUENCY (Mc/s)

Fig. 7. Curves of aerial input resistance.

measurements showed the com-
pressed dipole to be — 6 db + 1
db down in sensitivity on the
standard dipole throughout the
band, thus substantiating the
results expected from impedance
measurements.

In order to match the com-
pressed dipole to a 70-ohm feeder
a series resistor of approximately
30 ohms was added, but as the

ated.

Inductively load-
ing a dipole aerial in
order to reduce its
overall length and make it suit-
able for indoor installation, results
in loss of bandwidth and sen-
sitivity. ~ Successful compensa-
tion for the loss of bandwidth
can be obtained, however, by
the use of a short-circuited
stub matching line of very low
impedance which, in combination
with the loaded dipole, provides
useful reactance cancellation over

TABLE 2

Comparison of aerial to line matching of normal dipole and compressed dipole
(Z of line = 70 ohms).

: Reflection Coeflicient (Percentage)

Frequency S

(Mc/s) Normal | Compressed dipole with | Compressed dipole without
dipole matching resistor matching resistor

41 449, 259, 56.29,
42 389%, 19.7%, 48.29
43 19.7% 14.3%, 40.89%,
44 6.3%, 6.3%, 31.59%, [
45 11.6%, 6.19, 38.09,
46 21.8%, 9.99, 48.29, |
47 22.69, 13.59%, | 52.5%,

FREQUENCY (Mc/s)

As the aerial is mainly intended
for use in areas of good signal
strength the loss of sensitivity is
tolerable and is far outweighed by
the advantage of the reduced size,
approximately to one-half of that
of the ordinary dipole.

‘ DIALLIST’S ** PROBLEM

HIS should not be read until the
simple problem set in ‘‘ Random
Radiations *’ (page 279) has been tackled.
The correct answer is (b). When capaci-
tors are connected across a source of h.t,
voltage the p.ds across them depend on
their leakage resistance and not on
their capacitance. Suppose 2,000V is
applied to two series capacitors, one
of which has an insulation resistance
of 300 MQ2 and the second an insulation
resistance of 100 MQ. Then there wil
be a p.d. of 1,500V across the first
and of 500 V across the second. If both
are rated at 1,000V d.c. working the
first will soon break down. The full
voltage will then be applied to the
second, which will also break down.
In practice it is not possible to manu-
facture capacitors of ideatical insula-
tion resistance. In France, at any rate,
the provision of individual shunt re-
sistors is compulsory. The resistance
of these is less than the insulation
resistance of the capacitors, but high
enough to ensure negligible losses.
Owing to the presence of these re-
sistors it does happen that the
capacitors are discharged rapidly when
the source of h.t. voltage is switched
off. Hence, if you plumped for (¢) you
may award yourself a gentle pat on the
back

Civil Aviation Communications.—A
sccond edition of the Civil Aviation
Communications Handbhook (MCAP5)
has been published. It contains the
international regulations and communi-
cations procedures with which aircraft
registered in the United Kingdomn have
to comply. It is obtainable, price
7s 6d, from II.M. Stationery Office.
The pamphlet '* Radiotelephony Pro-
cedure” (MCAP46) continues in use as
the standard reference document for
Part 1 of the qualifying examination
for the Flight Radiotelephony Opera-
tor's Certificate of Competency.



July. 1949

Wireless World

THE "BELLING-LEE" PAGE ‘

Advertisements 45

[

Providing technical information, service and advice in relation

to our products and the suppression of electrical interference

The Siting of Aerials

We claim that ‘* Belling-Lee "
television aerials are mechanically
and electrically superior, but if
erected without due regard to local
interference, andfor the proximity
of a corrugated iron shed or gas
holder, then the * Belling-I.ee ”’ best
is no better than the cheapest worst.

No aerial is a “ cure all,” some are
made better than others, stand up
to the weather, without leaning away
from the prevailing winds, etc.
Some have had superior electrical
knowledge built into them, which
tells when used in fringe areas.

We consider it bad practice to
recommend the most expensive aerial
of a range when a cheaper model will
suffice.

Both the “ H " type *1 and the
** Veerod "’*2 (inverted ‘“ V') are,
in their own way, ideal for the
elimination of interference ; the “ H ™
is the most expensive in our range
and the ‘‘ Veerod” one of the
cheapest.

We have seen an announcement
in a Midland paper to the effect
that it is not possible to know what
will be the best television aerial to
erect until the Midland Transmitter
is on the air.  Belling-T.ee "
have put up many hundreds
of aerials for
the Midland
Transmitter and
many hundreds
more have been
erected by
worthy com-
petitors. If the
installations
are entrusted
to  recognised
firmswithplenty
of  experience
of this work in
the London and
home counties,
then there is no
need to worry.

If however,
someone with-
out the neces-
sary experience
puts up a tele-
vision aerial,
then there may
be trouble from
double images
or ‘“ ghosts,”

A “Viewrod”
*H' type aerial,

or the obvious local source of inter-
ference may be ignored and con-
sequently the wrong type of aerial
installed. To take a case in point,
the *‘ Belling-IL.ee” ‘‘ Veerod ” has
sharp minima at right angles to the
direction in which it is pointing,
whereas the “H” type has a minimum
behind the dipole : one experienced
in these matters makes full use of
such characteristics for the removal
of ‘“‘ghosts”’ or interference. Again,
sometimes it is advantageous to use
the building on which the erection
is being carried out to screen the
dipole from obvious interference
such as a busy cross road, and in
other cases height is the most im-
portant thing. Experience of hund-
reds of such cases is most useful.
The average wireless Dealer will
not make mistakes that he cannot
rectify when
the time
comes

A *“Veerod”

television aerial

mounted on a
chimaey.

Hum in the Receiver,

We have heard a lot about hum-
ming aerials, and we have cured this
trouble, but we have recently had a
number of requests to cure hum in
the receiver. Now, this is a form of
interference that we do not claim to
cure. The hum is a low frequency
phenomenon which may be mains
borne on D.C. mains or an inherent
property of the receiver itself.

Our interests are in radio frequency
interference, which, as readers of this
page know, shows up on the picture of
a television receiver as “ghosts,” spots,
feathering, or bars, and on the sound
channel, or on broadcast receivers as
crackles, plops, bangs and sizzling
noises whch may be eliminated from
the receiver by the use of one or more
of the following methods :—

1. Correct choice and siting of an
outdoor aerial.

2 For broadcast reception, an
anti-interference aerial*3.

Fitting a mains filter*4.

&

This suppressor
filters the output
of a mains outlet socket.
List No, £.300/3 1 amp.

Wires that carry and re-radiate

interference,

We have recently been asked to
confirm whether or not * wires used
for wired wireless ”’ radiate inter-
ference. The answer is that they can
and do. So do telephone wires, and
overhead fire alarm wires, but of
course the worst oftenders are over-
head mains, in villages where the
houses are wired with V.LR. taken
in at roof level.

*1. “ Viewrod " television aerials for
Midland frequencies.

L652/LM “H " type with B8ft.
light alloy mast and chimney
lashings, £6/5/-.

1652/C “H " type with mast
head cap for customer’s own
wooden mast, £2/17/6.

Lé6s2/L “ H’ type with mast
head cap and chimney lashings
(less mast), £5/7/6.

The London equivalents for
items2 and 3 are L502/C, £4/8/-,
Lsoz2[L, £6/6/-.

*2 ‘“ Veerod ” television aerial. Attic
mounting. L6os London,
£2/12/6. L1646 Midland, £2/5/-.
““Veerod’’ chimney mounting with
metal mast. I1.606 London,
£4/10/-. L635 Midland, £4/2/6.

*3. * Skyrod ” vertical collector with
‘ Eliminoise ” anti-interference
transformers and cable. L638/K
Chimney mounting, £10/-/-,
1.638/CK Mast mounting (less
mast), £8/15/-.

L308/K ‘‘ Eliminoise ” kit with
60ft. wire span and cable etc.
Complete £6/6/-.

*4. Set lead suppressors. L300/3
1 amp., £2/19/6. L3os5 (2 amp.),
sometimes suitable for television,
£3/3/-.

“Viewrod,” “Skyrod” and
« Eliminoise ” are registered trade
marks. ‘“Veerod” registration
applied for.

CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX., ENGLAND
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S.R.E. for all purposes

Philips have supplied through traders As it can be shown to be much better
and others throughout the world S.R.E. engineering practice to use one large
for almost every conceivable application. amplifier instead of a lot of little ones
While specialized equipment is produced to feed one load, the standard range
whenever necessary, a very wide range of includes three large rack amplifiers.

standard apparatus units minimizes the Features include triode valves through-
need for this, and simplifies installation out, four push-pull stages, no electrolytics,
and maintenance. and three separate anode supplies.
3¢ What expression should 250 watt ............ List Price £255
be ulggd to referd gmelrall_;
to amplifiers, and relate .
apparatus? _“Public | 500 ,, ... ... List Price £325
Adcllgess P Thii‘ hardly 500 ., Is £
applies to gear that may R .
well be used in private for 1,000 ,, ............ List Price £425
purposes other than addre?s,-, oo
sing. * Sound Equipment ? * S.R.E. available through the trade
toms, or brewery apparatus q
in sound condition | on hire purchase or rental terms,
We have adopted the
Navy’s term *“ S.R.E.”” or
‘“Sound Reproducing
Equipment ”, as in our sub-
mission there is no other so
accurate or 50 generally
applicable. LIMITED
Amplifier Dept., Century House, Shaftesbury Avenue, London, W.C.2.

(a481)

This is the new list giving descriptions
of the 162 Standard types of "Somerford”
Transformers and Chokes together with
details of 28 types of Replacement com-
ponents suitable for commercial receivers

You
MUST get
this List . .

P

OMERFORD
mﬁe"'STRANSfORMEM
AND CHOKES

-

This COMPLETE range will meet ALL your normal needs

The requirements of the Electronic Industries are many and varied. It is
to meet such demands that the ' Somerford "' range of Transformers and
Chokes exist. No matter whether you are engaged in radio, the manu-
facture of industrial or domestic appliances, or laboratory work, if you
are looking for components that will give you accuracy and dependability
at an economical cost, you will do well to choose GARDNER products.
Research, skill and modern manufacturing methods have been combined
to produce components that will withstand the most arduous working
conditions and meet the exacting demands of present day standards. The
“Somerford ' range comprises 162 different types—a type for every
normal need.

Ready for IMMEDIATE DELIVERY
Full details and specifications will be sent on request

(SarDNERS RabIior)

SOMERFORD : CHRISTCHURCH : HANTS

NSFORMERS
WA R ANS FORMERS
U

7 DRIVER T
T CHOKES
THING
M TRANSFORMES
OTO. TRANSEORME Sy
REPLACEMENT TRANSF
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ELECTRONIC -CIRCUITRY

Selections from a Designer's Notebook

By J. McG. SOWERBY (Cinema Television Ltd.)

AST month a scale of two

counter was discussed and its
mode of operation explained. It
will be remembered that by com-
bination of » scale of two circuits,
a division ratio of N = 2» can
be obtained. This
series of numbers
(2, 4, 8, 16, 32,
64, . . . etc,) is
only occasionally
useful, so it will
be worth discussing how other
division ratios can be obtained.

It was pointed out last month
that the scale of two shown was
essentially a symmetrical circuit,
and it may be said to possess
two-fold symmetry. If now an
analagous circuit can be designed
having r-fold symmetry, where 7
is any number greater than 2, it
may be expected to have a
division ratio of ». Many such
circuits have been developed at
different times, and they are
commonly called ring counters.!
One with which the writer is
familiar? 8 will now be discussed
as a representative of its class.
In order to see how such a ring
circuit is constructed, it is only
necessary to consider a ring of 3,
as from it rings of greater number
can be derived by analogy.

Fig. 1 shows a ring of three
which follows much the same plan
as the scale of two already
discussed. All those components
which have the same value are
similarly labelled in order to make
the symmetry more apparent. In
the waiting condition only one
valve is conducting, and since
there are three valves there are
three possible stable states. As
before the energising pulse is
applied to the common cathode
connection across the resistor Ry,
Each valve has associated with it

Electronic
Counters

1 For example, C. E. Wynn-Williams, Proc
Roy, Soc., Vol. 132, p, 205, 1931, C. E. Wynn-
Williams, Proc. Roy. Soc., Vol, 136, p. 312, 1932,
W. B. Lewis, ' Electrical Cotunting.”” C.U.P,
1942.

s T, C, Nuttall, Brit. Pat. No. 572,884,

3 S, S. West, Electronic Eng., Jan. 1947, p. 3;
Feb. 1947, p. 58,

a potentiometer network R,, R,,
in order to repeat a fraction of the
anode potential changes at a d.c.
potential suitable for the grids.
The grids of the three valves are
connected to the points P,, Py
and P, through ‘* averaging " re-
sistors RR,, and it will be seen that
ecach grid is connected to the
anodes of all other valves. As the
circuit is entirely symmetrical
when power is first applied any
valve may become conducting—it
is a matter of chance.

positive (Py). Hence the grid of
V, must be positive with respect
to the two grids by an amount
sufficient to ensure that V, con-
tinues to conduct. As V, alone is
conducting, the common cathode
potential must rise slightly above
the grid potential of V, (assuming
no grid current). Consequently
the grid potentials of Vg and V,
must be more negative with
respect to the common cathode
than that of V, by an amount
sufficient to hold both at or
beyond cut-off.

If now a short positive pulse of
sufficient amplitude is applied to
the input terminal, V, will be
momentarily cut-off. Its anode
potential will rise in consequence

Let us assume that V, is and this riseis preferentially trans-
conducting initially. Then the ferred to the grid of Vg through
potential at P, is less than that the coupling condenser. ~When

B +

%R.
C

Fig. 1.

at Py and P;. We may loosely
say that the potential at P, is
“negative’’and thatitis‘‘positive”
at Pg and P;. Now consider the
grid of V. It is fed through equal
resistors, R,, to one positive (Pg)
and one negative (P,). The grid
of V; is connected to one positive
(Pg) and one negative (P,). The
grid of V, is connected to one
positive (Pg) and a second

Ring of three counting circuit,

the input pulse subsides the grid
of Vg is left momentarily more
positive than that of any other
grid, so that the circuit locks itself
into the sccond stable state with
V' conducting, and the other two
valves cut off, It is easy to sec
that another input pulse transfers
the conduction to Vi, and after a
third pulse the original state is
resumed. Obviously one (positive)
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pulse can be derived from any one
of the anodes for three input
pulses, and the circuit divides
pulses by three. The buffer stage
discussed last month is quite
suitable for driving this ring, and
also for extracting an output
pulse.

A ring of greater number than
three can be derived directly from
Fig. 1 provided it is remembered
that therc must be a symmetrical
d.c. connection from every grid
to every other anode, and at first
sight there seems to be no reason
why a ring of any number should
not be made. There is a practical
limit here, however, because con-
duction in one valve must provide
a potential change at all other grids
sufficiently large to hold all other
valves at or beyond cut-off. If we
make the simplifying assumption
that the resistances R, of Fig. 1
arc infinite, it is found that the
potential available to cut off each
valve other than the conducting

one is only times the change

v — 1
of anode potential of the conduct-
R,
R, + R,
and 7 is the number of valves in
the ring. Hence the larger 7 is
made, the more difficult does it
become to design for entirely
reliable operation. In practice,
of course, the resistances R, are
not infinite, so that the position
is rather worse than is indicated

above,

The maximnum number » which
can be attained in practice depends
on factors additional to those
mentioned.  For example by
making the R, resistances of Fig. 1
very large the anode potential
change of the conducting valve
can be increased, but as this
resistor is shunted by stray capaci-
tance a reduction in maximum
counting rate must be expected.
With sufficient care in design and

ing valve; where a =

Wireless World

using modern high-slope valves
with a very short grid base, a ring
of ten, capable of operating at
50-100 kcfs, could probably be
constructed successfully.

In practice, of course, there is
little point in attempting a ring of
ten directly, as it is both casier and
more economical to use a scale of
two and a ring of five in cascade.
A scale of 12 might be constructed
from two scales of 2 and a ring of
three. A scale of 100 could con-
veniently be made up thus:—
2X5X2X5=100; and a
scale of a gross:—2 X 2 X 3 X 2
X 2 X 3 =144. Since any
number other than a prime can
be reduced to a product of primes,

| i |
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next month we shall consider how
the missing numbers may be
filled in.

HIYRATRONS are frequently
used in d.c. circuits as sensi-
tive relays, firing on the applica-
tion of a small voltage pulse. It
is a property of a thyratron that
once the valve has broken down
the grid has no

0 o Mo further control.
Extinguishing To extinguish the
arc it is usual to

Thyratrons break the h.t.
supply tempo-

rarily, as shown in Fig. 2(a),
with the resetting switch S.
An alternative method of re.

(a)

S
% ; L
R C T
L
ﬁs T
= ——
SECONDARY

(b) CiRCUIT

Fig. 2. Two methods of resetting a thyratron.

it is obviously only necessary to
make rings whose division ratios
are prime numbers. Of these,
3, 5 and 7 are quite practicable,
while 11 or more would usually
be regarded as tricky and doubtful,
Thus with rings of 3, 5 and 7 allied
with scales of two, a division ratio
of any number reducible to factors
not exceeding 7 can be made.
By this means division ratios of
2,3 4 5 6 7 8 9 10, 12, 14,
15, 16, 18, 20, 21, 24, 25, 27, 28,
30 . . . etc. can be obtained and

OUR COVER

cover illustration.

vibrator reed and contact closure times are also given,

|

]

|

i VIBRATOR TESTING at Plessey’s, liford, forms the subject of this month’s
5

1

figures. The oscillograph provides a cross check of the operating condi-

tions and the waveform illustrated

| components — transformer, buffer capacitor and vibrator —are matched.
!

With the equipment illustrated input and output
voltage and current are tested using a standard vibrator and transformer
capable of taking a load up to 30 watts output. The frequencs of the

as percentage

indicates that the three essential

setting a thyratron, which is
occasionally useful, is shown at
(b). A resistance R, is placed in
series with the load, and a con-
denser C is momentarily short-
circuited to the negative h.t. line
with the switch S. The time
constants CR, is long enough to
maintain the potential across C
less than the running voltage of the
thyratron for the time required
to ensure de-ionization—generally
200 microseconds is sufficient. The
resistance R is used to ensure that
C is discharged immediately prior
to the closure of S. This arrange-
ment is sometimes useful, for
example when only a single-pole
change-over contact is available
for resetting, and some secondary
circuit must be reset with the
other contact as shown at (b).
There is nothing very novel about
this arrangement; the same method
of arc extinction is often used
in d.c./a.c. convertors.
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CATHODE-RAY TUBES FOR TELEVISION

Diameter of Tube Neck

(Concluded from p. 205 June issue)

comparing tubes of different

sizes, it has been assumed
that all linear dimensions cxcept
those of the actual triode have
been multiplied by k.  This
assumption does not wholly agree
with normal commercial practice,
since it is customary to maintain
constancy of neck diameter.

It was stressed in the introduc-
tion that the solution of these
cathode-ray tube problems de-
pends entirely on the postulates
made. However the complexity
of the solutions varies greatly
with the postulates. We saw for
example that to postulate con-
stancy of cathode loading involves
appreciably more working than
the assumption of constant beam
current. And if we inject the
still additional requirement that
the neck diameter is to be constant
then the treatment is still further
complicated.

This arises because we can no
longer use postulate (1); that is,
the principle of geometrical
scaling. This principle requires
that a/l the lincar dimensions of
the system must be scaled and we
are now deliberately departing
from this by multiplying the
screen diameter by %, while main-
taining constancy of size in the
deflector-coil region.

A solution thercfore demands
special knowledge of the effects of
deflection. The following addi-
tional fact is necessary and
sufficient to solve the problem of
change of screen size at constant
resolution.

* If the beam width, coil shape
and size, and the scanning angle,
are all kept constant, then the
deflection defocusing is propor-
tional to the distance between the
centre of deflection and the
screen.”

In this statement the term
¢ deflection defocusing ' means the
difference in the linear size of the
spot at the centre and the edge
of the screen. The application of
postulate (2) enables us to deduce

IN all the foregoing work, when

that the deflection defocusing
is independent of the anode
potential.?

We mnow illustrate this by
repeating the solution of the first
problem, with the additional re-
quirement that the neck diameter
and scanning coils are to be
unchanged. The general theory
is a little too cumbersome to be
given here, but the method can be
seen by reference to Fig. 3. In
the original tube the crossover at
T is imaged by the thin lens at
XY on to the screen at S. CD
represents the centre of deflection.
The derived tube has its screen
at S’, where it is assumed that
the axial position of S’ is such
that for constant scanning angle
the diameter of S’ is % times the
diameter of S. Now the resolution
of the derived tube is to be the
same as that of the
prototype. Therefore
the deflection defocu-
sing is to be % times
as great as on the
prototype just as the

—
Yy |

spot diameter when un-
deflected is also to be %
times as large. But
the distance from the
centre of deflection to
the screen on the derived

tube will be very nearly &
times that on the prototype.
Hence it follows from the

extra fact given about deflec-
tion theory that the condition of
making the deflection defocusing
k times as large on the derived
tube is closely approximated by
maintaining constancy of beam
width B in the deflector coils.
Since we are keeping constant

B Siu;;ﬁcation of Cathode Ray Tube
Design by Application of the Theory of Simili-
tude.” H.Moss J. Tel.Soc., March 1946.

By HILARY MOSS, Ph.D., M.Brit. |.R.E. (Chief Engineer, Electronic Tubes, Ltd.)

beam angle from the triode, the
new position for the focusing coils
is found by projecting back lines
from S’ through C and D. These
cut the rays from the triode at
X’Y’ which is the new position
for the focusing coil.

On the prototype tube the linear
magnification between the triode

_E d tl
=IE and on the

AS’
new tube it is M, = VN

and spot is M,

Let the

crossover diameter on the proto-
type tube be 4. Then with the
previous notation, the require-
ment of constant resolution gives

EM;4 M4 @
vV, VvV,

Equation (8) compares with (2)
and differs only on account of the
change in geometrical magnifica-
tion brought about by thealteration
of the pesition of the
focusing coil. *

Asin thefirst problem
equation (1) defines the
condition of equality
of screen brightness, so
that (1) and (8) permit
us to calculate V, and
A M, and M, are most
casily found graphically

S S e §

e

Fig. 3. Geometrical
derivation of tube of
larger screen diameter
keeping neck diameter
and scanning angle
constant. Note that
only the conical portion
of the glasswork is
changed.

/
/
/
/

/
e

Approximation based on the value
of M,/M,

Provided that the process of
extrapolation is not carried too
far, examination of the geometry
of typical television cathode-ray
tubes will convince the reader that
the ratio M,/M, is very nearlyequal
to k. If we now insert this value
in equation (8) we immediately
get, after cancellation of common
terms,

1/y/Vy=NvVV, (8a)
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which oddly enough is exactly the
same equation as that relating to
the earlier case where the neck
diameter was varied in proportion
to the screen diameter and the
spot size was to be held constant.
The solution of this equation
together with (1) has already been
given (2nd column, Table 1) this

TABLE 2

Wireless World

being the case of constant beam
current. The solution of (8a)
with (3), (4), (5) and (7) has also

een given (column 4, Table 1) this
being the case of constant cathode
loading.

However to avoid any possible
confusion this working is repeated
in Table 2, since the postulates are
entirely different, and the
identity of
(8a) with a
previous

Basic Operation

Sc_r‘eenFiameter
multiplied by k&

| equation is
merely coinci-

Associéfed Operations ,

ning coils constant.
Position of triode in
neck constant. Focus
coil moved towards
triode (if #>1).

| dental.
0 One import-
Neck diameter, scan- | ant fact

l emerges from a

comparison of
Tables 1 and 2.
Compare
column 2 in
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diameter is increased in propor-
tion to the screen diameter gives
no increase in spot size, whereas
the operation on Table 2 maintain-
ing constant neck diameter results
in the spot diameter being multi-
plied by k. We are entitled to
conclude that the operation on
Table 1 yields a tube of higher
intrinsic performance than that
given by Table 2, since we
normally seek to obtain the
smallest spot size, all other factors
being constant. This fact is a
vesult of the use of a larger neck
diameter (and greater neck length)
on the tube derived by Table 1. It
is a valid general deduction that
the absolute electrical perform-
ance of a tube of given screen size
can be improved by an increase
in neck length and neck diameter.

APPENDIX

canning - Table 1 with
S stant aanle %on column 1 in Grid voltages are always referred
ant, see Fig. 3. Table 2. Both t© cathode potential. The triode is
- l ° rati(:)ns re- said to be modulated when the grid
| Triode . e pere : potential is such that cathode
Geomet- | Dimensions| X R X k ) sult mapicture  cyrrent flows. For any fixed
] ! linearly 4 times geometry and fixed anode  voltage,
rica | as large as on denoted by V, there is a definite
| Changes Cathode- , the prototype negative grid voltage, denoted by
Made grid X k2 X k230tm | and ofthe same Ve at which cathode current just
D : . ceases to flow. V, is termed the
Sp acing lsluer éasce tgxgltlth cut-off voltage. The grid voltage V,
T ' is always assumed to lie between the
Anode pen B2 (Lin) , operations re- .4 oq voltage and zero, but positive
Voltage X X ’ quire the Same  grid voltages are excluded. The grid
Increase in drive, V,, is defined as the magnitude
anode voltage of the difference between the cut-off
. Cut-off X I X k311w and the same Vvoltage V, and the actual grid
ectric oltage ] ] voltage V,. is the grid voltage
Electrical | Voltag increase in ltage V,. It is the grid volt
Changes oy | Cathode load:  messured bith rspect to the cutol
. 1 e - .
Made Grid Drive | x 1 X k ing. But definitions that negative grid drive
- ——| the opera- .50 ueefal meaning and that we
Scanmng- tion on Table 1 4y only concerned with positive
Coil x kl# X ElA1+n) where the neck  values of Vg
Current
- TABLE 3
Beam
X I X R2(1+n) - —
Current
- ‘ Width of raster
Spot & b | Anode Grid to make 400 | S/V
Di . X tential | potential | lines just
iameter | potential | potentia es just merge
. 5 (kV) V) (§) (mm)
Effects eam —
Produced Angle « S S 4 3 — 30 73 127
Screen l — 40 O¢ 138
Brightness | xt X1 i - — — ’ - ’
| [ 5 — 50 02 | 139
Cathode » —_—
Loading ll X 1/k S 8 — 8o 48 , 136
_— ~ |
! (
— Q0 I
* This adjustment to be made additionally to that 9 9 4 35
] 4 .

effected by the scaling of the whole triode, L
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For all practical purposes the
cut-off voltage V, is proportional to
the anode voltage V, geometry being
held constant. Furthermore the
author has shown elsewherel that to
useful engineering accuracy, the
cathode current I, in most normally
proportioned triodes is given by
Equation (6). Thus the cathode
current increases as the 7/2 power of
the grid drive for constant cut-off
voltage. .

This equation, it will be noted,
does not explicitly involve the triode
geometry except in so far as this
affects V, for a defined anode
voltage V. In point of fact it would
be astoupding if so simple a law
could accurately represént the cathode
current for an arbitrarily wide range
of triode shapes. Although it does
not do this it is a useful guide.
Reference 1 gives further information
on the limitations of this formula.

When the grid of the tube is made

BEAM ANGLE @

o
; GRID VOLTAGE Vg

CUT-OFF VOLTAGE N |
CUT -OFF VOLTAGE N*2
CUT-OFF VOLTAGE N°3

Fig. 4. The relation between the
beam angle a and the grid voltage
of the tube.

more positive (i.e., the grid drive is
increased) then the beam angle in
Fig. 1(b) is also increased. Very
roughly, the beam angle increases
linearly with drive as shown in
Fig. 4. Here the idealized shape of
the beam angle/grid voltage curve
for varying cut-off voltages is dis-
played = where the cut-off voltage
vaviations ave due lo change in anode
potential only and ave mot due to
changes in triode geometry. Tt will be
seen that the maximum beam angle
oocurs at V, = o and is independent
of the anode potential. This last
fact is a consequence of postulate
(2). It can further be shown! that
sin @ =k IVl o 5 (a)
Al V|
where D is the grid - hole diameter
and f the anode-to-grid spacing.
Another very important conse-
quence of Fig. 4 and Equation (a)
is that the beam angle « remains

1« Electron Gun of the Cathode Ray Tube—
Part 2. By H. Moss. J. Brit. Instn Radio
Engrs, June 1946,
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constant if both the modulus of the
grid voltage and the anode potential
are multipliedby the same constant.

Fig. 5. The relation between
tube anode voltage and screen
brightness is shown here. The
crosses represent measurement
values for a raster Iocm by
1ocm and a beam current of

30 pA.

Postulate No. 3 depends on
experimental evidence which is
given in Fig. 5. This shows a
typical screen-brightness/anode-
voltage curve fora ro-in diameter
television cathode-ray tube. The
beam current and raster size
were all maintained constant
throughout. The fluorescent
material was zinc sulphide
(mixed components—biue and yellow
—giving an approximate white
response). The curve can be approxi-
mated by a straight line on log/log
paper thus revealing an approximate
“power’ law. It will be seen that
the curve bends over somewhat
towards the higher voltages pre-
sumably due to partial onset of
“ screen piling.”” The value of ‘#,’
which averages 1.67, is considerably
higher at the lower voltages. This
emphasizes the necessity of not
extrapolating the results of Tables 1
and 2 too far.

Postulate No. 4 depends on the
assumption that the definition of
spot diameter is in terms of a ratio
of current density at the ‘edge’ to

SCREEN BRIGHTNESS (e f.c )
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maximum density at thg centre. If
screen saturation is negligible this is
equivalent to a brightness ratio.

%0 T
)clrf T
‘ |
200 i -+
AVERAGE SLOPE OF LINE J | |
|
ol wy
SF— 1
7 | 1( Ll
[ | ; ] } ——
5 / L
4 | l 11 J
o 7 3 4 s 678900

ANODE VOLTAGE (xV)

The measurement must therefore
be based on a technique which is
consistent with this definition. One
such method is as follows.

A fixed number of lines is applied
to form a raster, and the latter is
contracted in a direction at right
angles to the direction of each line
until the lines just merge into each
other. The width of the raster Sis then
proportional to the spot diameter.

Table 3 summarizes such measure-
ments for a Io-in television cathode-
ray tube. 400 lines each 150-mm
long were used. The last column
indicates that S4/V is nearly con-
stant so justifying the principle.
The latter however also has an
appreciable basis in theory.

PORTABLE

HE Baird Portable Television set
which measures 18}in x 17in
x 13} in and weighs 371D, is of the
transformerless type and is suitable
for a.c. or d.c. mains. It is a super-
heterodyne with one signal-fre-
quency amplifier.  There are two
i.f. stages in the vision channel and
one in the sound. Noise limiters are
fitted to both chanpels. The e.h.t.
supply is from the line flyback.

The unusual feature of the set, by
which its title of portable is
justified, is the use of the mains
lead as an _aerial. The
mains lead is fitted with a fil-
ter unit at about one haif-
wavelength from the set. This
effectively isolates the half-
wave section from the mains
and so enables it to function
as an indoor aerial.

The set is listed at
£47 158 6d plus f16 175 4d
purchase tax and at a recent
demonstration performed ex-

Baird portable television
receiver.

TELEVISION

cellently under conditions of severe
interference. It is manufactured by
Scophony-Baird, Ltd., Lancelot
Road, Wembley, Middlesex.
Another new product of this firm
is a magnetic-tape recorder which is
designed for use with 8, 9.5 and
16 mm cine-film projectors and per-
mits a synchronized running com-
mentary to be added to any silent
film. The Cine-Soundmaster costs
.75gns, and can be used with 600,
1,200 or 4,800 ft reels of tape suit-
able for 200, 400 or 1,600 ft of film.
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B.B.C. Charter + Teleciné Equipment at

A.P. + Olympia Plans . Birthday Honours

Committee of Inquiry

SINCE announcing the constitu-
tion and terms of reference of
the B.B.C. Committee of Inquiry
the Lord President of the Council
has stated that Sir Cyril Radcliffe,
who was appointed chairman, has
had to resign owing to his appoint-
ment as Lord of Appeal. e is now
Lord Radcliffe. His successor has
not yet been announced.

The terms of reference of the Com-
niittee, which consists of eleven
members including the chairman,
are: ‘““To consider the constitution,
control, finance and other general
aspects of the sound and television
broadcasting services of the United
Kingdom (excluding those aspects of
the overseas services for which the
B.B.C. is not responsible}) and to
advise on the conditions under
which these services and wire broad-
casting should be conducted after
December 31st, 1951 [when the pre-
sent Charter ends.]”’

N.P.L. Annual Visit

UCH was shown by

visitors this year in the
Llectronics Section, where com-
ponent parts of the A.C.E. (auto-
matic computing engine) are being
developed and made to the require-

interest

TELEVISING FILMS.
installed at Alexandra Palace.

ments of the Mathematical Division.
Gencrators of pulses of 4-usec dura-
tion and 1-psec spacing were demon-
strated, and alsoa *' dynamicizing
circuit for translating decimal
numerals  into  binary ~ form, in
which the presence or absence of any
power of 2 in sequence is indicated
either by a pulse or space. \Vith
this system a number with 10 signi-
ficant figures on the decimal scale is
registered in 30 pmsec, and can be
kept in storage until required by
circulating in a closed circuit, part
of which involves the transmission
of sound waves in a column of mer-
cury.

Also in the Electronics Section
was a display comprising the N.P.1I..
moisture meter and some simple de-
vices involving photo-cells and
capacitive effects to advertise the
fact that the N.P.L. is willing to
collaborate with manufacturers in
the application of electronics to in-
dustry.

New Equipment at A.P.

WO new sets of teleciné equip-
ment, one made by Cinema-
Television, and the other by E.M.1.,
have been installed at Alexandra

Palace, where they are now being
used for televising films.
.

General view of the new teleciné apparatusrecently
On the left is part of the E.M.I. equipment

- and on the right that supplied by Cinema-Television.
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The method employed is broadly
the same in both sets. The prin-
cipal components are a projection
cathode-ray tube, an optical systeni,
a film projector, and a photo-multi-
plier tube. A scanning pattern, with
an aspect ratio of 5:2, is traced on
the fluorescent screen of the cathode-
ray tube by the electron beam, and
two images of this pattern are pro-
jected by the optical system onto
the gate of the projector.

The film runs continuously
through the projector at a speed
equivalent to 25 frames per second,
and each film frame is cxposed for
1/5oth second first to one scanning
image, and then to the other, by
the action of a rotating shutter. The
light that passes through the film is
focused on to a photo-multiplier
tube, which generates the picture
signal, and the signals corresponding
to the exposure of each frame to the
two scanning images combine to give
an interlaced signal. Though the
aspect ratio of the scanning pattern
on the face of the cathode-ray tube
is 5:2, this is increased to an effec.
tive ratio of 5:4 by the motion of
the film.

Radiolympia

PLANS for Radiolympia (Sept.

28th to Oct. 8th) are going
ahead steadily and space has now
been allocated to over 150 exhibi-
tors—a reduction of some twenty on
the 1947 figure. Although details
of manufacturers’ exhibits are not
yet known some of those to be
shown by Government Departments
have been announced.

A supersonic experimental tank
demonstrating  the principles  of
radar will be among the exhibits of
the Radar Research and Develop-
ment Establishment of the Ministry
of Supply. T.R.E. will be showing
a radiosonde balloon which auto-
matically transmits variations in
the  humidity, temperature and
pressure during its ascent to 3g,000
fcet. The need for tropicalization of
components and packages will be
exemplified by samples having
undergone tests at the Ministry’s
Tropical Testing Establishment ~in
Nigeria.

The Dept. of Scientific and Indus-
trial Research will bhe showing for
the first time at this year’s exhibi-
tion. The plotting of storm areas by
radio— from information received
from four forecasting centres—will
be shown by D.S.I.R. which will
also be demonstrating the means
employed for forecasting the maxi-
mum usable frequencies for radio
comnunication.

The radio and radar control of air-
craft at London Airport will be
shown on a working model of the
main runway.
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B.B.C. Appointments

ONSEQUENT upon L. W.

Hayes’ resignation as head of
the B.B.C. overseas and engineering
information department to take up
the post of vice-director of the
Comité Consultatif International des
Radiocommunications in  Geneva,
changes in the organization of the

F. C. McLEAN, M.B.E,, B.Sc.

B.B.C. engineering division have
been announced.

The overseas engineering informa-
tion department, the enginecring
secretariat, and the engincering
training department have now been
formed into what is to be known
as the engineering services group
with k. C. McLean, M.B.E., B.Sc.,
as head of the group and E. L. E.
Pawley, M.Sc., as his assistant. H.
Wilkinson, B.Sc., becomes head of
O.E.1.D., and F. Williams, B.Sc.,
head of the engineering sccretariat.
Dr. K. R. Sturley continues as head
of the engineering training depart-
ment.

BIRTHDAY HONOURS

H. Faulkner, B.Sc., M.LLILE,, deputy
engineer-in-chief, G:.P.0O., has been ap-
pointed a C.M.G. lHe joined the de-
signs section of the G.P.O. cngineer-in-
chief’s office in 1913 and after serving
in the Royal Engineer’s Signal Corps
(1914-1918) he was transferred  to the
G P.O. 1radio section. He was a mem-
ber of the team responsible for the
design of the Rugby station and was
its first officer-in-charge (1925). He has
held a number of executive offices and
is now responsible for the radio de-
velopment and radio maintenance
branches. He was joint leader of the
British delegation to the recent high-
frequency broadcasting conference in
Mexico.

C. S. Franklin, M.LE.E,, the ' cre-
ator of beam wireless '’ who was recently
awarded the Faraday Medal by the
L.LE.E., has been appointed a C.B.E.
He retired from Marconi's W.T. Co,,
after 40 years’ service, in 1939.

T. A. Davies, inspector of wireless
telegraphy, G.P.O. is appointed an
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O.3LE. e was deputy inspector from
1940-1044 and was in the G120, over-

seas telecommunications department
until 1948 when he  was appointed
inspector.

W. H. Oliver, controller of telecom
munications in  Malaya, becomes an
O.B.E.

S. A. Williams, AM.TLE.E., engineer-
in-charge of the B.B.C.s high-power
short-wave transmitter at  Skelton,
Cumberland, is appointed an M.B.E.

J. Leiper, chief rigger at the Cable
and  Wireless receiving  station  at
Somerton, Sont., has been awarded the
British Empire Medal.

OBITUARY

We record with regret the death of
N. R. Campbell, Sc.D., who was in the
GLE.C. rescerch laboratories from 1919
to 1944 when he retired.  He was aged
09. Prior to joining the G.E.C. he
was appointed to the Cavendish Re-
search Fellowship at Leeds University
and was for a short time at the
National Physical  Laboratory.  Ilis
rescarch work was very varied ranging
from investigitions into the mechanism
of the discharge of spark plugs to the
theory of " nois¢ "’ in thermionic valves
and circuits. 1t was on the latter sub-
ject that he contributed, with others,
2 number of articles to our sister
journal, Il'ireless Engineey. He was a
Fellow of the Institute of Physics.

We also record with regret the death
of J. G. Wright, a founder member of
\Wright and \Weaire, Ltd. He retired
in 1945 from active participation in
the company which he formed in 1919.

The death is also announced of R. E.
Gale, who was manager of the high-
frequency and instrument sections of
Philips works at Tooting. He was aged
47 and had been with the company
twenty years.

PERSONALITIES

Sir William Coates has been appointed
chairnian of the Government Television
Advisory Cominittee in succession to

Lord Trefgarne who has held the
position for nearly four years. Sir
William is also a member of the

recently appointed B.B.C. Committee
of Inquiry. .
Kathleen A. Gough, B.Sc., AMILEE,
chief physicist in the rescarch and de-
velopment laboratories of the Dubilier
Condenser Company, has been elected a
Fellow of -the Institute of Physics.

Brigadier E. J. H. Moppett has been
seconded from Army duties to become
chief inspector of electrical and mech-
anical equipment in the Ministry of
Supply.  Most of his 26 years Army
service has been in Royal Signals. He
was in charge of signal communica-
tions during the evacuation of Pales-
tine and has just vacated a Deputy
Director of Signals’ appointment at
the War Office.

E. C. Cherry, M.Sc. (Eng.),
A.M.1E.E., has been appointed to the
City and Guilds Readership in Tele-
communications endowed by Standard
Telephones and Cables to provide
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facilitiecs for post-graduate teaching
and research in this field. He was at-
tached to T.R.E. during the war and
has been on the staff of the City and
Guilds College since 1947.

IN BRIEF

Increases of 63,100 ‘ sound’’ licences
and 6,750 television licences during
April brought the tetal in Great Britain
and Northern Ireland at the end of the
month 1o 11,3823,000.

St. Paul’s Sound System.—A sound
reinforcement system has been installed
in St. Paul's by Pamphonie Reprodu-
cers, a subsidiary of Pye, to combat
the famous echo of the cathedral. This
has been done by fitting the loud-
speakers under the chairs. To obviate
the need for connecting wires, an in-
duction system has been adopted. The
output from the amplifiers is fed via a
control desk in the nave to large wire
loops on the ceiling of the crypt. Cop-
per'bnnds round each of the rows ol
chairs equipped with speakers provide
the necessary pickup.

“ Radie Valve Data’.—This publi-
cation is now available in a second
!mprrssion (with amendments to date of
issne). It gives characteristics of
1,600 British and American receiving
valves and replaces the former Valve
ata Supplement which, in pre-war
days, was a much-appreciated annnal
{cature of Wireless World. The price
15/3/6, or, by post from our Publisher,
3/9.

E. L. E. PAWLEY, M.Sc. (See
«B.B.C. Appointments’’).

Birmingham Television.—The modi-
fications to the '* Superheterodyne Tele-
vision Unit,”” described in the February
and March, 1949, issues, necessary for
the reception of transsuissions from
Birmingham will be given in our next
issue.

C.R.T. Guarantee.—Although the
British Radio Valve Manufacturers’
Association does not consider an ex-

tension of the basic guarantee period
of six months on cathode-ray tubes
justifiable or economic, it has decided
to amend the provision of the exist-
ing guarantee. Up till now the guaran-
tee period for free replacement of tubes
has been six months and that on a re-
placement tube the balance of the
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guarantee period on the original tube.
t has now been decided that for a
trial period of twelve months from
June 1st, each tube, including free re-
placements, shall carry the full six
months’ guarantee.

S.T.C. Endowment.—Standard Tele.
phones and  Cables has endowed o
Readership, to be known as the Henry
Mark Pease Readership in  Telecom-
nunications, in the City and Guilds
College of the Imperial  College of
Science and Technology, South Ken-
sington.  The late Henry Mark Pease
was managing director of S.T.C. until
1928 and took an active part in the
formation of the British Broadcasting
Company being one of ijts original
directors. E. C. Cherry, M.Sc. has
been appointed to the Readership.
(See Personalities.)

Moulded Insulating Materials for use
at frequencies greater than 10ke/s are
covered by a new British Standard
(B.S. 1540:1049). 1t deals with six
classes — of ~ materials—fused silica,
vitreous materials, ceramics for in-
sulators, ceramics  for dielectrics,
rubber-base materials and synthetic
resins. It specifies  tests for the
mechanical  strength  and electrical
properties of each class. The Standard
is obtainable from the British Standards
Institution, 24 Victoria Street, London,
S.W.1, price ss.

Receiver Cabinet Design  will be
among the subjects illustrated at the
exhibition provided by the Chicago
Institute of Design which will be held

in  Murray House, Petty  France,
London, S.\W.1, from June 28th to
July “29th.

Electronics Exhibition.—The fourth
annual electronics exhibition organized
by the North-Western Branch of the
Iustitution of Electronics will be held
at the College of Technology, Man-
chester, on July rgth from 2.30 to
9 p.m. and on July 2oth and 21st from
o a.m. to 9 p.m. An exhibition of
scientific films arranged by the Man-
chester. Scientific Film Society, will be
included. Admission will be by ticket
obtainable from Dr. J. A. Darbyshire,
1 Kershaw Road, Failsworth, ” Man-
chester.

‘“ The Ionosphere and the Propogation
of Radio Waves™ is the main subject
for consideration at the summer meet-
ing of the Physical Society to be held
in Cambridge from July r14th to 16th.
The speakers will “include Professor
S. Chapman (Queen's College, Oxford),
J. A. Ratcliffe (Cavendish Laboratory,
Cambridge), Dr. A, C. B. Lovell, (Man-
chester University), G. Millington and
S. B. Smith (Marconi’s W.T. Co.) and
representatives  from the Radio Re-
search Board and the B.B.C. The fee
for non-members is 10/- per day.
Further particulars are obtainable from
the Physical Societv, 1 Lowther
Gardens, London, S.\V 7.

Television  Construction.—A con-
structors’ group of the Midlands Centre
of the Television Society has been
formed and particulars of the monthly
meetings, which are held in Bournville,
are obtainable from the Secretary, R.
Baxendale, 50, Alcester Road, Birming-
ham, 13.
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Cavity Magnetron Award.—The
Royal Commission on Awards to Inven-
tors has granted £36,000 to be shared
among the three scientists responsible
for the development of the cavity mag-
netron.  They are Professor J. T.
Randall, Professor of Physics, London
University, Dr. H. A. H. Boot, and
Professor J. Sayers, both of Birming-
bam University.

Radio  Navigation.—The Thomas
Gray Memorial P’rize (1948) of £50 was
awarded by the Royal Society of Arts
to Capt. J. Klinkert, an instructor at
the Sir John Cass Nautical School,
London, for his essay on ' The Appli-
cations of Radar to Navigation.”’

Eddystone ‘680 . —A typographical
error appeared in Stratton’s advertise-
ment on page 3 of the June issue. The
length of the scale was given as “equai
to nineteen inches per range.”  This
should be ninety.

Scottish Branch of the Engineers’
Guild was inaugurated at a meeting
held in  Glasgow recently. This is
the fifth branch of the Guild to be
formed during the past few months,

FROM ABROAD

Italy has ordered 46 high-constancy
crystal-drive equipments from Marconi’s
for synchronizing its many broadcast-
ing stations which will have to share
wavelengths as, under the Copenhagen
Plan,_ Italy has only three exclusive
frequencies. The monthly frequency
drift of these equipments is given as
not more than 2 in 10°

Finland is to install a new 100-k\W
medium-wave  Marconi broadcasting
transmitter. The special aerial coupling
and tuning units for the directional
aerial to be used in conformity with
the provisions of the Copenhagen Plan
are also to be provided by Marconi’s.

Pakistan’s Director of Radio is pro-
posing to install receivers in schools
and for community listening and is de-
sirous of securing information from
British manufacturers on sets that they
are in a position to supply for the
purpose. Most of the sets will need
to be battery fed. Particulars should
be forwarded to 7. A. Bokhari, Radio
Pakistan (H.Q.), Karachi, Pakistan.

Exporting  Television. — Scophony-
Baird have appointed D. E. Wiseman,
who was, until recently, the company’s
production and sales director, as over-
seas representative and he is now visit-
ing North America to investigate poten-
tial markets for the Baird transformer-

less a.c./d.c. television set which
employs a mains aerial.
South  Africa.—Four more 5-kW

medium-wave transmitters, making ten
in all, are to be supplied by Marconi's
to the South African Broadcasting
Corporation.

India.——The Indian Minister of In-
dustry and Supply has stated that the
output of the four firms manufacturing
broadcast receivers is 25,000 a vyear.
He also stated that it is proposed to
establish a State radio factory for the
manufacture of a variety of equipment
ranging from transmitters to com-
ponents and valves,
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South Africa.—Provisions are made
in the amended Broadcast Bill now
before the South African Government
for the South African Broadcasting
Corporation to be permitted to erect
transmitters outside the Union. Under
the existing Act the activities of the
S.A.B.C. are restricted to within the
Union. Tenders have been invited by
the Corporation for the supply of
transmitters for the new comimercial
programmes which it is hoped to
radiate by the end of the year.

Denmark.—Transmissions from Den-
mark’s experimental television station
began on May 1st. Some details of
the Philips transmitter were given in
our May issue.

Nairobi’s bilingual broadcasting ser-
vice, which is provided by Cable and
Wireless, Ltd., is to be augmented by
the addition of a new 2z-kW mediun-
wave transmitter ordered from Mar
coni’s.

INDUSTRIAL NEWS

Marconi’s marine communication re-
ceivers ‘' Mercury ”* and *‘ Electra "
have been granted the P.M.G.'s certi-
ficate of type approval as conforming
to the recently issued specification for
ships’ general purpose receivers.

Welwyn  Electrical Laboratories.—
All departments of this company, ex-
cept the London sales office, are now
at the new factory at Bedlington
Station, Northumberland. (Tel.: Bed-
lington 2181.)

Ekco.—The Public Hall, Hadleigh,
Essex, which was purchased by K. K.
Cole in 1946 for use as a store, is to be
used by the company for the produc-
tion of broadcast receivers thereby
releasing space at the main factory
for the additional production of tele-
vision sets.

Advance Components, Ltd., advise us
that the damage caused by the recent
fire at their factory at Back Road,
Shernhall Street, Walthamstow, Lon-
don, E.17, is not as extensive as was
at first estimated. Production has been
resumed but deliveries of some types
of signal generator and  constant-
]\'otlltage transformers may be delayed a
ittle.

Lee Products (Great Britain), Ltd.
have transferred their head office and
main distributing centre to 90 Great
Eastern Street, London, E.C.2. (Tel.:
Bishopsgate 3093.)

Kaysales, Ltd., manufacturers of
“ Precision ”  receivers, have taken
over the Electronics Section of the
business of S. H. Muffett, Ltd., of
Mount Ephraim Works, Tunbridge
Wells, Kent, and M. Lebar has joined
the company as chief engineer.

G.E.C. Research Laboratories have
tauken a 2r1-year lease of a building in
the Wembley Exhibition Grounds as an
additional laboratory.

Industrial Finishes Exhibition.—The
exhibition of industrial finishes planned
to be held in September has been post-
poned to September, 1950. Details are
obtainable from the Organizing Secre-
taryy, 26 Old Brompton Road, London,
S.W.y.
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MICROPHONES,
STANDS
and SPEAKERS
available from
stock including
12 in. GOODMAN
P.M. SPEAKER

30.watt RECORD
REPRODUCER
in metal case
PRICE 304 Gns.

10-Watt RECORD
REPRODUCER with
MICROPHONE
STAGE, in case
PRICE 254 Gns.

CP20A AMPLIFIER

for A.C. Mains and

12-volt Battery
PRICE £€28.0.0

N

\_ J

LIMITED

"SUPER FIFTY WATT” AMPLIFIER

This AMPLIFIER has a response of 30 ¢/s. to 25,000 ¢/s. within
1db, under 2 per cent. distortion at 40 watts and | per cent. at
I5 watts, including noise and distortion of pre-amplifier and
microphone transformer. Electronic mixing for microphone and
gramophone of either high or low impedance with top and bass
controls. Qutput for 15250 ohms with generous voice coil
fedback to minimise speaker distortion. New style easy access
steel case gives recessed controls, making transport safe and easy.
Exceedingly well ventilated for long life. Amplifier complete in
steel case, with built-in 15 ohm mu-metal shielded microphone
transformer, tropical finish. As illustrated, Price 363 Gns.

FOUR-WAY ELECTRONIC MIXER

S i o i

s o

This unit with 4 built-in, balanced and screened microphone
transformers, normally of 15-30 ohms impedance. Has 5 valves
and selenium rectifier supplied by its own built-in screened power
pack: consumption 20 watts.

Suitable for recording and dubbirg, or large P.A. Instzllations since
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How Many Kinds Are There?

By “ CATHODE RAY”

July, 1949 Wireless World
a ‘di
)
HIS symbol (presumably

short for ** quality factor ')

has become generally ac-
cepted as the prime virtue where
r.f. components are concerned.
It has even bheen incorporated
in trade names. So recent state-
ments that ()-meters don’t read
Q may have sounded to some like
a tampering with the cternal
verities,

What exactly is () ?  Although
it has been in common use for so
long it has been slow to be
officially  recognised. DPerhaps
that is because a thing that has
gone about with several different
meanings seems hardly respectable
in official circles.

Its roots lie in the carly days
of broadcasting, when trans-
mitters were low-powered and
none too easily heard with the
single-valve or crystal rececivers
of that period. So the demand
was for tuning coils that would
make the most of the feeble r.f.
voltages picked up. Next, when
stations multiplied in number
and power, the problem was not
so much to tune in the wanted
station as to tune out the un-
wanted ones.  All this time the
wircless amateurs’ papers were
full of advice on coils—practical
advice on how to wind better
coils, and theorctical advice on
the underlying principles. 1t was
shown that the coil which could
give the strongest signals was
also the most selective (though the
optimum tapping or coupling
depended on which quality was
needed most).

The  first  prescription  for
achieving this double benefit was
to reduce the r.f. resistance as
much as possible.  While quite
true so far as it went, this was not
the whole truth—-it was soon
realised that coil A might have a
lower r.f. resistance than coil B
and yet be less efficient in the
two essential respects of sensi-
tivity and sclectivity. A resis-
tance of 20 ohms would be bad

in a medium-wave coil, but good
in a long-wave coil. To make a
fair comparison one had to take
into account their inductances,
and the frequencies at which
they were used. So the need
was felt for a single figure that
would include all the factors
concerned.

As a matter of general principle
a standard of goodness, or a
“figure of merit,” is preferable
to a standard of badness such as
r.f. resistance.

That was where the term
“ circuit magnification *’ or
“ magnification factor ”’ (abbrevia-

Fig. 1.  Simple
resonant circuit,
with injected
voltage ». The
resulting voltages
across C and L
are in opposite
phase and (at
resonance) equal, so that react-
ances of C and L cancel one
another out and the strength of
current in the circuit depends only
on R

tion “m”’) came in.* It was
based quite simply on the cle-
mentary principle of resonance,
as shown in Tig. 1. If the
frequency of the “input” or
series voltage, v, is adjusted to
make the reactances of I. and C
equal, they cancel one another
out, leaving R as the sole impe-
dance of the circuit so far as v is
concerned. The current is there-
for cqual to v/R. But this current
flows through C and L, and sets
up voltages across them, equal to
the current multiplied by their
reactance.  As the reactances
are cqual and the current is the
same, the voltages are equal, and
can both be denoted by V.
Reckoning from the inductive

* As far as I have been able to trace, the
carliest use of voltage magnification as a
standard of coil efficiency was made by S.
Butterworth (Experimental Wireless and Wire-
less Engineer, May, 1926, p. 267).

reactance, 2xfL (abbreviated to
wL), we have :

v = vl

R
The interesting thing, of course,
is the ratio of V to v, because V
is the “‘ output " voltage, which
can be used or passed on to the
next stage; v being the input,
derived perhaps from an aerial or
a valve coupled by a primary
winding. In any reasonable
tuning circuit V is considerably
greater than v, so it was natural
to call V/v the magnification. We

have, then :

VWL
TS

If we reckon from the capacitive

1
reactance, 1/«C, we get m = <R
which comes to the same thing—
in Fig. 1, at lcast.

Instead of approaching the
matter in this theoretical way, one
may prefer to inject an actual
voltage into a real tuned circuit
and measure the output voltage

v
across it; s is then directly —.
v

In the course of time the
Americans, thinking on similar
lines, began to use the expression
“ Q" Asit was usually defined as
wl.
R
be another name for “ m,”” which
it has tended to oust. But some
slightly different definitions of Q
appeared from time to time ; and
in the absence of proript and firm
action by acceptable authority, a
state of uncertainty set in, and
the term “ Q" was generally
avoided by the most precise
people.  LEverybody else, how-
ever, found it too convenient for
such scruples to prevail, and a
Q-meter became one of the most
used tools in almost every radio
laboratory, while lots of people
who hadn’t the least idea what it
really meant discovered in Q a

, it was generally assumed to

« ’
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valuable addition to their sales
talk.

Many people in the radio
business can get along quite well
with the single easily-absorbed
fact that a high Q means good
selectivity and signal amplifica-
tion. That is the great merit of
the expression; it means some-
thing in terms of practical results.
One does not need a university
education to grasp its general
significance. I take it, however,
that if you were content with
rough ideas you wouldn’t be
reading this; so we will now
proceed to consider the meaning
of Q in greater detail.

" Most of the controversy on the
subject arises from the fact that
no actual circuit is so simple as
Fig. 1. L, C and R are shown
there as separate components,
but of course that is a theoretical
simplification. R represents the
total of the various forms of
resistance and loss throughout the
circuit. Normally most of it is
the resistance of the coil, so L and
R together are often assumed to
represent the coil : but the capaci-
tor is bound to have some resis-
tance, so for more exact analysis
one would divide R into two
portions, attached to L and C
respectively. We shall see later
that if R is not substantially
smaller than wL and 1/wC it is
necessary to be particularly care-
ful how m and Q are defined or
measured,

Other complications occur be-
cause in practical circuits the

r————- 1

T

Fig. 2. A tuning | |
coil can be repre- | . 18|
sented fairly | o |
accurately by this | |
equivalent circuit. | I
e J

capacitor contains some induc-

tance, and the coil contains some
. capacitance. The inductance of a
well-designed capacitor is usually
negligible except at very high
frequencies ; but the self-capaci-
tance of a coil is by no means
negligible, and is responsible for
the largest discrepancies between
different ways of arriving at Q.
For one thing, as we shall see, it
raises questions about how the
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input voltage v is brought into the
circuit.

At very high frequencies there
is not even an appearance of L
and C being separate—the tuning
circuits are composed of parallel

Fig. 3. When a real coil is sub-

stituted for L in Fig. 1, the * coil

equivalent circuit *’ of Fig. 2 shows

that the complete circuit is not

quite the same, and measurements

based on the assumption that it is
will be wrong.

rods or cylinders, or of hollow
spaces, in which L and C are
inextricably mixed up and dis-
tributed. What about Q then ?

We shall leave that question
until later, and assume first that
the frequency is moderate enough
to let us represent the actual
tuned circuit reasonablyaccurately
by a diagram made up of separate
lumps of L, C and R. That
being so, it is usually satisfactory

- to consider the coil as if it were

composed as shown in Fig. 2,
in which C, is the self-capacitance.
Comparing this with Fig. 1 we
see that the coil is itself a complete
resonant circuit. It is not possible
to open the circuit to insert a
signal source directly in series as
in Fig. 1—the dotted line is a
reminder that the items within it
are only theoretically separable—
but its equivalent can be per-
formed by inductive coupling.
The frequency at which a coil
resonates on its own is called the
self-resonant frequency. Although
coils (especially if permeability-
tuned) can be employed in this
fashion, it is unusual to do so,
because it allows the resonant
frequency to be affected so much
by stray capacitance. Nearly
always the coil is used with a
separate tuning capacitance.
Although the r.f. resistance of a
capacitor can be kept very much
smaller than that of a coil, it may
not always be negligible. So it is
necessary to make quite clear
whether one is considering the Q
of the coil alone, of the capacitor
alone, or of the whole circuit. Just
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now we shall assume that the
capacitor is perfect (zero resis-
tance ; infinite Q), so the Q of the
coil is the same as the Q of the
circuit.

Assuming also that the voltage
v is introduced in series with L
(in practice, by inductive coupling)
connecting a perfect tuning capaci-
tor across the terminals in Fig. 2
makes no difference in principle.
It comes directly in parallel with
Cy. and for purposes of calculation
two capacitances in parallel can
always be replaced by one equal
to their combined values; so
the actual circuit is unchanged.
But if the signal source is con-
nected in series with the coil (which
is not just L, but the whole
combination inside the dotted
line), we have a different circuit
arrangement, Fig. 3. The question
then arises ; are we concerned with’
the true inductance of the coil
(L) or the inductance as it
appears to be at that particular
frequency, supposing that the

= —=—="

Fig. 4. At any particular frequency

the coil equivalent circuit can be

replaced by an apparent inductance

and apparent resistance in series,

which enables the principles of
Fig. 1 to be applied.

dotted line contained only in-
ductance and resistance is in
Fig. 4 ? The apparent inductance
(L") is not quite the same as L—
it must be greater, to make up for
ignoring Cy—and R’ is not the
same as R. If they both differed
in the same ratio, then the value
of Q (taking it to be wL/R) would
be unaffected, but as it happens
they are not. The textbooks

show that .
C + Co)'
R = R{ =— =8
(=<
and L' = L(%)

so what we may call the apparent
Q, denoted by Q’ and equal to
«L//R’, is
, ol w C C
S o oy Aevcy)
When the external tuning cap-
acitance C is very much larger
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than the self-capacitance C, the
difference between Q and Q' is
not worth bothering about. A

typical self-capacitance is 6pF,.

and if the added capacitance were,
300 )
b F, Q' ==—Q =o. ;
say, 300pF, Q 306Q 0.98Q

the difference would be only 29,
which is less than the prebable
error of most Q-meters. But if no
C is used the apparent Q is zero,
no matter how high the true Q
may be ! So the distinction ought
not to be completely ignored.

Opinions have differed as to
which Q is the right one, or in
fact whether either as defined
above is right. To settle the
question some people appeal to
basic principles and others to
practical sense. To serve its
purpose of expressing the goodness
of a tuning circuit or component
it would obviously be a great
advantage if the definition corres-
ponded to the method of use.
So we had better consider how
tuning circuits are used.

In a typical broadcast receiver
there are three main kinds of
tuned circuits, shown in rough
outline in Fig. 5. There is first
the r.f. circuit, L,C,, into which
the input voltage is inductively
injected from the aerial, and the
output taken from across C,.
Next there is the if. primary, in
which the mode of operation is
reversed ; the input is received
directly across the terminals of
C, and the output is imparted
inductively, proportionately to
the current flowing in L,. Lastly
the secondary, L,C,, which works
similarly to L,C,.

None of these tuned circuits
corresponds to Fig. 3; in all of them
the self - capacit-
ance of the coilis Y
effectively in
parallel with the
external tuning
capacitance, mak-
ing a total of
C + C,, tuned by
the true in-
ductance L and
damped by the
true r.f. resistance
R. There is no
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of tuned circuits in actual use.
1t is clear then that Q corresponds
to practical affairs more closely
and more often than Q’.

But what about the methods
used for measurement ? The bare
bones of the usual type of Q-
meter are shown in Fig. 6. A
variable-frequency oscillator is
provided to pass a measurable
current (I) through a known low
resistance 7. The r.f. voltage
developed across 7 is therefore Ir,
and it corresponds to the signal
source in Fig. 3. The output
voltage V is measured by a valve
voltmeter across C, when C or
the frequency of the oscillator
has been adjusted to cause
resonance, indicated by maximum
V.

We must conclude, then, that
the quantity which applies to
the commonest methods of use is
Q, but that the quantity actually
measured by the commonest
method is Q’. And therefore that
when these methods giving Q' are
used, the readings should be
¢ _*(-:Co to bring

multiplied by

them to Q. The instruments are,
or should be, calibrated in C, and
can be used to measure C,. As we
have already seen, the correction
is hardly worth applying when C
is many times greater than C,;
but omitting to apply it when C is
not much greater than C, gives
results which differ largely from
the true Q.

A Q-meter is very handy to use,
but is subject to another error—
serious at the higher radio fre-
quencies—due to », which makes
the instrument read lower than it
should by increasing the resistance

need to bother
about L’ or R’
—or Q. The
typical examples
just shown cover
the vast majority

? L'
L

Fig. s.

Three typical ways in which tuning
circuits are used in a broadcast receiver. In all
of them it is true Q that counts, rather than the

apparent Q.

269

of the circuit being tested. Even
if » were directly in series with R,
so that it could just be deducted
from it, one would have to calcu-
late R, whi¢h is a nuisance with
an expensive instrument that is
supposed to read Q directly
without any need for calculation.
But actually 7 is in series with R’,
so to be strictly correct one would

L Y S |

Fig. 6.
the principle
Q-meters work.

Outline circuit showing
on which most

have to apply the factor relating
Rto R’. In fairness to Q-meters 1
must admit that # is usually
small enough to be neglected
except in high-Q, very-high-fre-
quency circuits, and also that
some Q-meters work on different
principles. When measuring very
good coils one might also have to
allow for the losses due to the
valve voltmeter and the tuning
capacitor. So it is as well not to
be too impressed by the apparent
direct-readingness of an instru-
ment having a pointer moving
over a scale marked “ Q.” Its
great advantage is that it does
give quite quickly and easily a
figure that can be used for
comparing one coil with another,
even though that figure may
often differ appreciably from the
true Q. The instrument can also
be used for a variety of other
measurements if one is prepared
to do a few simple calculations.

But if one is prepared for that
there is a lot to be said for an
alternative method—the method
in which the frequency of the
oscillator is read at resonance and
also at the two settings, one on
each side of resonance, at which
the voltage across the tuned
circuit is 70.79% (i.e., 1/4/2) of its
maximum reading (Fig. 7). Then
if f, is the resonant frequency and
f1 and f, respectively the higher
and lower of the other two :

-t
= TR
In this method, the oscillator
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is loosely coupled to the coil
under test ; there is no need for
the r.f. ammeter or the resistance
v; the result is given directly in
true Q); and the method can be
used in circumstances where the
Q-meter fails. And of course it
is very much cheaper.

The reason why it gives true Q
is that the input voltage is in-
ductively coupled to the coil
under test, so is in series with

the tuned circuit as a whole. In’

Fig. 6, by contrast, the input
voltage is in series with only

one of the two capacitance
branches ; C, forming a sort of
bypass.

There is another feature about
Fig. 6, which is of practical
importance only when Q is ex-
ceptionally low, but is interesting
theoretically. We have not de-
fined “ magnification factor,” and
I have yet to come across a really
water-tight definition, but it seems
to be generally agreed that it is
V/v in Fig. 4 when the circuit is
at resonance, as indicated by a
maximum reading of V. If you
ask whether this is not identical
with what we have been calling Q’,
the answer is—not exactly. If
vou look up any good textbook
that deals with resonance you
will see that the frequency at
which the voltage across the
resonant circuit is maximum is
not quite the same as the fre-
quency giving series resonance,
As a matter of fact, it depends on
whether the maximum is arrived
at by adjusting the frequency or
by adjusting the tuning capaci-
tance. Now Q (and Q’), as we
saw in connection with Fig. 1,
are based on the theory of series
resonance. But Q-meters, which
are the practical embodiments of
Fig. 4, are so arranged that
resonance is judged by the maxi-
mum reading of V. So really they
are magnification-factor meters.

The relationship between m and
Q’ can be worked out. The calcu-
lation is rather involved, but as a
matter of interest the result,
assuming resonance is obtained
by varying the frequency of the
oscillator, is :

o= A/m2 — I + my/(m? — 1)

2

For example, if m = 2, Q' =
1.8—a 10%, discrepancy; but if
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m =10, Q' = 9.96—only 0.4%
different.

If resonance is obtained by
varying C:

Q =4/(m* —1)

The discrepancy is slightly larger
in this case, but is still utterly
negligible for normal tuning cir-
cuits. It should not be forgotten
when dealing with very ‘‘flat”
circuits, however.

In the alternative (Fig. 7)
method, too, resonance is judged
by maximum V ; but the resulting
error is even smaller than in the
previous cases. The calculation
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Fig. 7. Principle of an alternative
method of Q measurement

is still more complicated, and the
final result too bulky to be worth
printing here,

The fact that Q is a measure of
the effectiveness of a tuning
circuit as regards signal strength
is brought out obviously enough
in the Q-meter method. The
frequency-variation method, on
the other hand, brings out the
relationship of Q to selectivity.
What one does, in fact, is to
measure the sharpness of reson-
ance. But that is not quite the
same thing as selectivity in its
most directly-useful terms. What
we generally want to know is the
bandwidth, in cycles per second,
irrespective of the mean or carrier
frequency. To tune in Droitwich,
fr in Fig. 7 would have to be
200 kcfs, and one might decide
that the 709, points (f, and f,) of
a single tuning circuit ought to be,
say, 6 kc/s above and below f,,
giving a bandwidth of 12 kc/s.
The required Q would therefore be

200
For

—_— == I6§.
station on 1200 kc/s with the same

tuning-in a
- uning-i
selectivity, the bandwidth would
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still have to be 12 ke/s, but the Q
to give that selectivity would be

1200
— = I00.
12

For constant selectivity, then,
Q has to be proportional to
frequency ; so the quantity that
indicates narrowness of bandwidth

L L
is not Q) = al’—{ but B the “ time
constant.” At any given fre-

quency, however, it is true to say
that selectivity is directly pro-
portional to Q.

This may be a good moment at
which to point out another advan-
tage of Q as a standard, compared
with R, We have already seen
that it is a fairer guide to the
effectiveness of a coil because it
takes into account its inductance,
and also it is a measure of good-
ness rather than badness, and
directly tells one the output
voltage produced at resonance by
a given input voltage. The other
thing is that R, unlike ordinary
d.c. resistance, is by no means
constant. Most of the losses
included in it tend to increase with
frequency. Over a limited range
of frequency, such as that covered
by a tuning coil, the resistance R
is usually roughly proportional to
27rf L

R
over the same range of frequency Q
is roughly constant. Only roughly;
but at least it is more nearly
constant than R.

So far we have been considering
Q as a property of a coil, which is
the same thing as the property of
the whole tuned circuit, if losses
outside the coil are negligible.
But one often sees references to
the Q of a capacitor or other
component. The same principle
holds : it is the ratio of reactance
to scries resistance ; with capaci-
tive reactance, Q = 1/wCR.

When considering a resonant
circuit it is often useful to know
its equivalent parallel resistance,
or dynamic resistance. Denoting
it by Ry, and the reactance (in-
ductive or capacitive) by X, the
ratio Ry/X is the same as X/R,
which is what we know as Q.
So if we know that the reactance
of a tuning coil in the anode
circuit of a valve is, say 1000Q,
and its Q is 100, then it acts as a
coupling resistance of 100,000 Q.
(Because R; = QX), And of

frequency. So, since Q ==
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course its series r.f. resistance is
10 Q (= X/Q).

Novadays most of the interest
is focused on those frequencies
which the Editor conveniently
gathers together under the single
abbreviation ““ e.h.f.” (i.e., every-
thing over 30 Mc/s). At such
frequencies the concept of a circuit
composed of lumped L and C
more or less breaks down. That
being so, the concept of (), if it
can be made to apply, is more
useful than ever, because of the
difficulty of measuring L and C and
of knowing what they signify
when one has measured them.
So Q has recently been redefined
in more general terms as :

27 times the energy stored

energy dissipated

in the circuit per half-cycle.

Simple lumped circuits such as
Fig. 1 are particular cases, in
which Q as defined in this gencral
way simplifies to wL/R or what-
ever is appropriate. So accepting
thé newer definition doesn’t make
it necessary to unlearn the old.
There are, however, a few bogus
definitions, such as the reciprocal
of the power factor, that ought

NEW RADIO-GRAMOPHONE

.

A two-position tone control gives
normal and extended frequency
range on gramophone recotds in the
latest Marconiphone Model ARGI9A.
The auto-changer handles up to ten
10in or 12in records. On the radio
side, a four-valve plus rectifier
superhet. covers short, medium and
long waves. Three extra positions
on the waverange switch give two
preset stations on medium and one
on long waves. The price is
£84 11s. 4. includiny purchase tax.
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to be scrapped, however nearly
right they may be in most cases.
You may ask how the energy
stored per cycle in an e.h.f. circuit
can be measured. Well, the most
convenient form for definition is
not necessarily the most con-
venient form for measurement ;
and in this case measurement is
best tackled indirectly. It is
sometimes possible to measure the
decrement, or rate of dying-away
of oscillations. But the most
generally convenient is the Fig. 7
method, which holds good even
with resonant cavities for centi-
metre waves. Irequency is the
most accurately - measurable
quantity there is; so the only |
other thing to provide is an
indicator to show when the voltage
or current amplitude is 709, of
maximum—roughly 3 db down. e L AR
Summing up the main points: I -
(1) The modern definition of Q,
completely general in its applica-

tion, is based on the ratio of

energy stored to energy dissipated

in the circuit.
(2) Applied to lumped circuits,

this is equal to the ratio of the

reactance (purely inductive or

capacitive) to theyseries resistance To Yo U R

(in its widest sense, covering all |

losses). SPECIFI CATION
(3) This X/R ratio is also equal |

to the ratio of V, the voltage across

the whole reactance of one kind

in a circuit at series resonance, to
v, the voltage injected in series—

As the leading manufacturer of precision
built instrument cases we are particu-
larly well equipped to quote you, com-

the ratio known as circuit magni- Petitively, for bulk production of any
fication factor (m). But when, as type of metal case to your drawings or
is usual, resonance is judged by the | sample, regardless of size or quantity.
maximum 1)3.1'8.1101 voltage, there | Qur wide range of stock tools not on|y
is a discrepancy Dbetween m and ; enables us to offer you the keenest pos-
Q, which is negligible unless () gpie prices butalso helps to ensure quick
is in the lower single-figure range. |and punctual deliveries. Owing to our

ty}()t:) ;ff %r?:ru?é lzligsfgllifdl?i}é‘t];(: specialized knowledge of metal case work
(such as the usual type of Q_ |and infinitely varied experience you can
meter, Fig. 6), the result is the | place absolute confidence in our ability
apparent Q, or Q’, equal to|to meet your exact requirements. All

© ) o estimates will be submitted promptly and
Q(m) Since this is almost | without cost or obligation. Only mate-

0

the only practical way of directly

| rials of the highest quality will be used
? X . . throughout,

measuring m, in practice s is the |

same as Q’ (neglecting the dis-|

crepancy mentioned above). '
(5) Q, however, can be meas-

ured by other methods (such as the

frequency-variation method, Fig.

7) which give true values directly,

and these correspond with the

conditions under which tuned

circuits are most commonly used

(Fig. s).

INSTRUMENT CASES

| 112-116 NEW OXFORD ST., LONDON, W.C.I
TELEPHONE MUS. 7878
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‘TRIODE-DIODE VOLTMETER

Made from War Surplus Parts

By T. A. LEDWARD, AM.LEE.

A general view of the voltmeter

work, the voltmeter to be

described has a linear scale
from o.1 to 1 volt. It is not suit-
able for d.c., but this limitation
enables a stable zero to be ob-
tained without special balancing
arrangements.

The instrument was constructed
from ex-Government components,
including the metal case, at low
cost.

A Type No. 194 receiver pro-
vided the case and valves. This
receiver contained many addi-
tional parts, including two further
valves, a VRg1 and an EFs50. The
0-100 microammeter, ex-Admir-
alty pattern W6o2z, had a speci-

I NTENDED foraudio-frequency

L]

AAAA,
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Fig. 1. Basic circuit.

ally marked scale which required
repainting and scaling.

The circuit arrangement was
considered with some care and it
will be useful to explain the rea-
son for certain features. The first

requirement was an approxi-
mately linear scale of o-1 volt.
The second was a reasonably high
input impedance.

The linear scale requirement
was met by the use of a diode,
but a range of o-1 volt with diode
only and a o-100 microammeter
would have meant an input im-
pedance of only about 5,000
ohms.

A pre-amplifier valve was
therefore used.  The input im-
pedance now depends upon two
things: the grid shunt resistance
and the effective input capacit-
ance of the valve. The latter
factor, of course, lowers the input
impedance as the frequency is
raised.

A value of 1 megohm was

czT ]

Modifications of Fig. 1 to

Fig. 2.
reduce the effect of stray capaci-
tances of C; and C,.

chosen for the grid shunt resist-
ance. The effective value of the
input capacitance, using a VR6j5
valve is approximately 75pF.

An important feature is the
arrangement of circuit whereby
the stray capacitance to earth
from the anode circuit of the
amplifying valve is maintained as
low as possible.

Consider Fig. 1: in order to
deal satisfactorily with the lower
frequencies, the condensers C,
and C, must be large, say 4uF.
They must also have a very high
insulation resistance, which rules
out electrolytics. The bulk will,
therefore, be appreciable, and the

capacitance to earth will be
fairly high. Fig. 1 is, therefore,
unsatisfactory for a wide range
of frequency. Now consider Fig.
2: by placing C, and C, on the
earth side of the circuit, the stray
capacitance from anode to earth is
unaffected by the size of these

+250V

S0kl 00 AT

SCALED 0-1

T\ aut 7 ‘_

(PAPER)

Final circuit with com-
ponent values.

Fig. 3.

condensers. The indicating instru-
ment is now raised to about 180
volts d.c. above earth potential,
but the a.c. potential above earth
is negligible and there will be no
hand capacitance effects.

The final circuit of the volt-
meter, together with values of
components, is shown in Fig 3.
Separate 6.3-volt heater supplies
will be required and the h.t.
supply should be approximately
7 mA at 250 volts.

Higher voltage ranges may be
included, if desired, by adding a
voltage divider similar to that des-
cribed in Wireless World dated

June, 1944.
BOOK RECEIVED

Elements of Electromagnetic Waves.
By Lawrence A. Ware. Pp.. 203+4x,
with 69 illustrations, Sir Isaac Pitman
& Sons, Ltd., 39, Parker St., London,
W.C.2. Price 20s.

This book is of American origin and
treats electromagnetic waves mathe-
matically. There is an introductory
chapter explaining vector algebra which
is freely used in the subsequent text.
The book finishes with a chapter on
radiation in which simple forms of
aerial are considered.
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SHORT-WAVE CONDITIONS

May in Retrospect :

Expectations for July

By T. W. BENNINGTON and L. J. PRECHNER (Engineeriag Division, B.8.C.)

URING May, maximum usable
frequencies for this latitude de-
creased very considerably by day, in
accordance with the normal seasonal
trend. The night values, however,
instead of showing the usual in-
crease, decreased very slightly, per-
haps owing to the disturbed condi-
tions during the first half of the
month.

The month was slightly less dis-
turbed than April, 1onosphere
storms being observed on 2nd-gth,
11th-r4th and 3ist, 12th and 13th
being exceptionally disturbed, and
a very great magnetic storm also
being recorded during that period.

Working frequencies for the
month were, on the whole, very
low, relatively few contacts being
established over 30Mc/s. Thus
long-distance communication on the
28-Mc/s band was seldom reliable,
particularly in eastward and west-
ward directions.  During the night
no frequencies below 7Mc/s were
really necessary.

There was a marked increase in
the rate of incidence of Sporadic E,
in accordance with the usual trend,
and many amateur openings via this
layer have been recorded for the
first time this year, mostly from
Eastern and Southern Europe. Fre-
quencies as high as s50Mc/s were
occasionally propagated by this
medium.

Four ‘‘Dellinger’’ fadeouts were
recorded in May, on 5th, 7th, 8th
and oth, the fadeouts on s5th and
7th being particularly violent.

Sunspot activity in May was con-
siderably less than in April. Three
large sunsput groups crossed the
central meridian of the sun (on s5th,
11th and 31st), and all of them were
associated with reception disturb-
ances which occurred around those
periods, the disturbances following
the second group being particularly
intense.

Long-range tropospheric propaga-
tion was observed on a number of
occasions, particularly in the second
half of the month.

Forecast.—It is probable that
there will be very little difference
between the m.u.fs for July and
June, as in the Northern Hemisphere
daytime and night-time n.u.fs
usually reach their respective
annual minimum and maximum
values during this period.

As in June, although daytime
communication on very high fre-

quencies, like the 28-Mc/s band, is
not likely to be frequent, over many
circuits frequencies like 15 and 17
Mc/s will remain regularly usable
until midnight.  During the night
frequencies lower than 1iMc/s will
seldom be required.  For medium
distances, up to about 1,800 miles,
the E and F, layers will control
transmission for considerable periods
during the day.

Sporadic E is usually very pre-
valent in July, and communication
over distances up to 1,400 miles
may be possible by way of this
medium on frequencies greatly in
excess of the m.u.fs for the regular
E and F layers. Frequencies as
high as 6oMc/s may be occasionally
reached for a short time However,
it is impossible to predict when
such communication may occur,
owing to the irregular behaviour of
Sporadic E.

Below are given, in terms of the
broadcast bands, the working fre-
quencies which should be regularly
usable during July for four long-
distance circvits running in different
directions from this country. (All
times GMT). In addition, a figure
in brackets is given for the use
of those whose primary interest
is the exploitation of certain fre-
quency bands, and this indicates
the highest frequency likely to be
usable for about 25 per cent of the
time during the month, for com-
munication by way of the regular
layers :—

Montreal : 0000 15Mc/s (19Mc/s)
0100 1, ’
1200 15 ,, as ,,)
Buenos Aires : 0000 17Mc/s (22Mc/s)
0100 15,, (19 ,,
0500 11 ,, (16 ,,
1000 17,, 23 ,, )
1500 21, {26 ,,
1900 17 ,, 22 ,, ;
Cape Town : 0000 15Mc/s (20Mc/s
0100 11, 15 ,,)
0600 174 (24 )
0800 21,, 28 ,,)
1800 17 ,, (22 ,,)
2100 15, 1y ., )
Chungking : 0000 11Mc/s (14Mc/s)
0500 15 ,, 20 ,,
2300 1 ,, nt )

Ionospheric storms are not very
common in July, and relatively un-
disturbed zonditions may b? ex-
pected. At the time of writing it
would appear that storms are more
likely to occur during the periods

1st-2nd, 6th-oth and 27th-2gth,
than on (he other days of the
month.
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GCood Reception
Below is listed a few of
the leading Television
Manufacturers who ap-

prove the use of Anti-
ference Aerials with
their receivers. A high

percentage of Televisors
now in use operate with

ANTIFERENCE
AERIALS

ANTIFERENC

LIMITED

/| 67 BRYANSTON ST., LONDON, W.1
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Unbiased

Nauseating

Nomenclature

A GREAT many laymen, led

astray by glib-tongued and
facile-fisted lay journalists, seem to
have got it into their heads that
there is some subtle difference he-
tween radio waves and what they
call radar waves, It is difficult to
explain to them that there ain’t no
sich animal as a radar wave, any
more than in the realm of sound
there are such things as echo waves,
or audar waves, as I have little
doubt that some of these cliché
coiners would term them,

Loathsomely learned.

I was trying to explode the radar
wave superstition the other day by
means of a mechanical analogy-—
always a dangerous thing, as invari-
ably it breaks down and brings the
creator down with it, as it did -in
this particular case in more senses
than one.

To lend force to my argument
I used a punch-ball to demon-
strate my analogy. In an un-
guarded moment, carried away by
my enthusiasm, I was floored physi-
cally by what I termed the ball’s
radar wave, and metaphorically by
a  bespectacled and ~ loathsomely
learned-looking-  schoolboy  who
pointed out, quite rightly, that the
ball’s return was not due to any re-
flection effect, but to the release of
the energy which my original blow
had caused to be stored within its
spring  support. This regrettable
contrelemps and consequent collapse
of both myself and my analogy had
the unfortunate result of destroying
faith in my main thesis and estal-
lishing *‘radar waves’’ still' more
firmly in the minds of my youthful
audience.

This incident made me give up
further attempts to educate the
technically illiterate masses, but a

recent report from the U.S.A., which
states that cooking is nmow being
carried out by what it calls ** radar
waves,”’ has brought my missionary
zeal to the fore once again. I can
stomach this sort of thing with as
little success as I can stomach the
results of this offensive inside-out
sort of cooking.  According to the
newspaper report the innards of a
chicken, instead of being first re-
moved, were cremated, and the flesh
done to a turn, whatever a turn
may be,

Apart from my asthetic objections
to this sort of cookery, which causes
my physical gorge to rise as much
as the misuse of the term radar
causes my technical gorge to perform
the same evolution, I object strongly
to it being termed new. I, myself,
was privileged to be present, over
three years ago, at a private demon-
stration of this sort of inverted
cookery by one of its pioneers, which
I duly reported in these columns
(March, 1946). For the benefit of
those of you who have perverted
gastronomic tastes, I would mention
that the American demonstration
was on a frequency of 23 Mc/s; but
to me giblets are giblets, whether
cremated or not, and I will have
none of it.

Wrist Radio

HE vogue of the personal

portable or miniature receiver
threatens to develop into an
epidemic or even become a per-
Inanency as more and more manu-
facturers give us their versions of
it. Quite frankly, I don’t like any
that have so far appeared. My com-
plaint is that none of them is small
enough to shove into one’s pocket

. without making an unsightly bulge.

The ignorant and ill-informed may
well ask “why do you want to
shove one into your pocket any-
way? >’

This is, of course, precisely the
question which was asked of an
ancestor of mine when he made a
similar complaint about the bulki-
ness and unpocketability of turnip
watches. My point is that the whole
idea of the personal portable is that
it is intended to be carried on one’s
person. It should, therefore, be no
larger than a watch or a cigarette
lighter.

Seven years ago (March, 1942) I
published in these columns a photo-
graph illustrative of the American
trend in personal portable design,
which was towards something like a
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By FREE GRID

Leica camera. Both British and
American ‘‘Leica’ models of an
improved type are now available,
but they would be still more im-
proved if they were made less con-
spicuous to ‘carry and protected
from damage by means of an ever-
ready leather case like their photo-
graphic counterparts.

But now that ultra-midget valves,
components and batteries are avail-
able for pocket hearing aids surely
we can get down to something
smaller than the Leica camera. In
my opinion, it can be done by once
more borrowing an idea from the
photographic world; there is no
shame in it, or at any rate the
photographic fraternity do not
think so as they don’t hesitate to
borrow the micro-ammeter and the
photocell from us and call the com-
bination an exposure meter.

Apparently the Germans regard
the Leica as a bit old fashioned as
they now go in for a ‘‘ wristwatch *’
camera weighing less than a couple
of ounces and giving a negative of
4% 3 millimetres. I need hardly say
that this puts users of conventional
miniature cameras into the same
class as they have so often con-
temptuously consigned me and my
old wet-plate outfit.

What I would like to see is
British radio manufacturers follow-
ing this thoroughly praiseworthy
example and turning to the produc-
tion of wrist radio. The volume
from such a set would enable me
to hear, without disturbing others,
all that I wanted to when away
from my home receiver. This

surely is the sole aim and purpose
personal’’ receiver.

(]

of a

Courtesy * Folo Spiegel”
Radio manufacturers please copy.

Whilst on the subject of minia-
turization there is another piece of
equipment  which could more
readily be carried on one’s person if
suitably adapted. I have often
wondered why the practice of the
Melanesian native, who carries his
treasures slung in the pierced and
extended lobe of his ear, has not
been copied by users of hearing aids.
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Mecasuring Circuit Magnification « Simple|

Wobbulator « B.B.C.
Canadian Trade

Possibilities
'I‘HERE would appear to be little
effort on the part of many
British manufacturers of electronic
apparatus and components to realize
the market potential for their pro-
ducts here in Canada.

1 came to Canada eighteen months
ago from the U.K., and, in my pre-
sent work as Senior Communication
Engineer, the Canadian prospects
for many British lines have been
brought forcibly to my notice.

Contrary to expectations, some
American products retail at higher
prices than their British counter-
parts and are frequently of inferior
quality.

In view of Britain’s present
economic plight and the favourable
import position applying to British
products in the general class of elec-
trical, wireless and radio apparatus
(with the important exception of
domestic radio reccivers) the ap-
parent sales lethargy on the part of
many manufacturers in my opinion
warrants the strongest censure.

Some British manufacturers have
done nothing, possibly overawed at
entering the arena with the Ameri-
can Juggernaut; others have blindly
accepted the first Canadian agency
enquiry without regard for status or
coverage check-ups. Where agencies
have been given to Canadian firms of
standing there appears to be little
control over the Canadian selling
price, which rises steeply.

In view of this adverse sclling fac-
tor, direct British group representa-
tion would appear to have many
points in its favour. In short, is
there any valid reason why bodies
such as the Radio Component Manu-
facturers’ FFederation, S.I.M.A., etc.,
should not set up their own
Canadian distributor units?

Such a step should ensure more
cffective representation to the re-
tailer and customer with more
reasonable distribution overheads.
It would also permit more adequate
range or spare stocking and customer
service than can be expected from an
agent handling a product for the
most profit with least effort.

In conclusion, may [ stress the
part that Wireless World itself could
play in fostering increased electronic
exports to Canada. FEvery effort
should be made to increase the

South Coast Service

Canadian circulation with paper re-
strictions cased on this account. I
can assure you that your coloured
issue for March last agreeably sur-
prised Canadian colleagues and, in
particular, many of the advertise-
ments and prices. In a country
where American periodicals serve
as a buyer's guide, the vital
role of Wireless World cannot be
over-estimated and, indeed, wider
Canadian circulation is a vital pre-
requisite to increased British exports
in this field.

T. S. DUTTON.
Valois, Quebec, Canada.

Thévenin’s Theorem

IN my recent article on Thévenin's
Theorem (March issue), I showed,
perhaps, some disrespect towards M.
Thévenin in suggesting that he was
something of an interloper and that
credit for the theorem really be-
longed to Helmholtz.

M. Simon, of ‘*SOTELEC”
Paris, gently implied as much in
sending me a copy of his bio-
graphical appreciation of Thévenin,
comtaining a  reproduction  of
Thévenin's original paper setting out
the theorem in question.

As a result of correspondence with

Al. Simon and with Prof. G. W. O.

lHowe {on whose Wireless Engineer
Editorial of July, 1943, my remarks
were based)” the following concise
summing up in the words of Prof.
llowe scems to be a fair statement
of the facts:

““(a) Thévenin deserves the credit
for setting out the theorem very
clearly and making it generally
known, and

(b} Helmholtz had described and
used it thirty years before.’’

To which may be added that
Thévenin, like nearly everybody
clse, was unawarc of Ilelmholtz’s
statement.

I am indebted to M. Simon and

Prof. Howe for kindly contributing |

from their knowledge to an agreed
conclusion on what seemed at first
rather controversial.

“CATIIODE RAY.”

Recorded Supersonic
Frequencies

I.‘\' the report of the discussion on
commercial disc recording, fol-
lowing the lecture by Mr. Mittell
(Wireless World, February, 1948, p.
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VIEWERS WANTED !

We are demonstrating our

| HOME CONSTRUCTORS
TELEVISION
RECEIVER

In our window at 307 High Holborn,
every afternoon. Please come and
see this reliable and efficient
receiver working.

One chassis only (Heavy
gauge aluminium)

9 inch Black and White
Magnetic Picture Tube
Quality Sound & Vision

EASY TO BUILD

!
I

Here is a brief description
of the Circuit :-

Four stages of R.F. amplification on
both sound and vision. T.R.F. circuit
wide band stagger tuned. Double
diode, for detection and D.C.
restoration. One stage of V.H.F.
Noise limiters on both sound and
visicn. Separate synchronising valve,
line and frame oscillators, gas filled
triodes (two EN.31’s) line output
valve (E.L.38), frame output valve
(E.L.33), E.H.T. is taken from the
voltage doubler rectifier system n
the line output transformer circuit

H.T. for sound, vision, and time base,
‘ is taken from a mains transformer
giving an output of 350-0-350 at
250 m/a. The rectifier valve used is
of the indirectly heated type
(MULLARD GZ32) which allows
approx. 25 seconds delay.

Two models—London or Birmingham

BLUE PRINTS
Full size Practical Blue Prints
and Theoretical Blue Print

Price 1 0/-

Please statefor which Station required—
London or Birmingham

‘ -
307, HIGH HOLBORN,

LONDON W.C.I. Phone: HOLborn 463/
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67), it was stated that ‘‘even when
the response of the reproducer, or of
the ear of the listener, was re-
stricted, the subtle improvement
resulting from the records of high,
even ultrasonic, frequencies could be
detected. It was thought that this
might be explained on the basis of
improved transient response.’’

If the ear responds to a transient
sound by virtue of its waveform, as
seems to be substantiated by certain
evidence, then it is conceivable that
a person who is deaf to high fre-
quencies could hear a steep-fronted
transient almost, if not quite, as well
as a person with normal hearing.
The conventional explanation in
terms of Fourier Analysis would lead
to the conclusion that a person
whose hearing is deficient in high
frequencies would be unable to hear
a steep-fronted transient.

The quoted improvement which
occurs with the recording of inaud-
ible frequencies may be explained by
either of two mechanisms. First, it
might be through hearing the inter-
modulation products of two or more
frequencies, of which at least one is
above audibility. Alternatively it
might be through the greater fidelity
with which the transients are re-
corded.

It should not be difficult to devise
tests, if this has not been done
already, to determine (1) whether
the ear responds to transients by
virtue of their waveform and (2)
whether intermodulation products or
transients or both are responsible
for the improvement from supersonic
recording.

Can any of your readers give a
lead in this direction?

F. LANGFORD SMITH.
Amalgamated Wireless Valve Co..
Sydney, N.S.W.

“ Drawing Circuit
Diagrams ™

L. BAINBRIDGE-BELL, in the
May Wireless World, appears to
be flogging a horse that has already
passed the post. Precise recom-
mendations on all the subjects raised
have been made in British Standard
530:1948, which he himself quotes;
surely it is better to accept these
recommendations as they stand.

It is because of individual prefer-
ences, both in circuit-drawing prac-
tice and in symbols generally, that
s0 much confusion has arisen in the
past. This confusion can only be
reduced by general acceptance of re-
commendations made by a fully
representative body. 1If, for some
particular reason, a given organiza-
tion finds it necessary to depart from
a specific British Standard, by all
means let it do so; it is a different
matter if such an organization or in-

Wireless World

dividual tries to foist its preferences
on others.

Bainbridge-Bell over-stresses the
risk of draughtsmen’s errors. The
danger of a blob at a junction being
obscured can be avoided by making
the blob big enough to be seen.
Ordinary letter stencils provide the
means; thus, the ““O” of a
standard No. 1 stencil, fully inked
in, is admirable for most purposes,
though when the drawings are used
for line blocks the size must be re-
lated to reduction wanted.

Such innovations as that sug-
gested in Bainbridge-Bell’s penulti-
mate sketch are commendable pro-
vided the reader knows what they
mean; generally an explanation is
necessary. In ‘the instance quoted
““the path BC’’ is sufficiently ex-
planatory without resorting to a
symbol which is meaningless to those
not in the know.

J. W. GODFREY.

London, N.\W.

¢ Q-Meter Controversy ™

I WAS interested in the correspond-

ence printed in the June Wireless
World concerning " Q" meters. As
my firm are the manufacturers
referred to by “P. H.” as making
the first British instrument of this
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continue to use the longer title.

Dr. Sheridan notes with surprise
the use of an injection resistor and
points out its shortcomings at higher
frequencies. This type of circuit is
used in our Circuit Magnification
Meter, but its defects are well
realized. By careful design it will
give reasonable performance up to
about 30 Mc/s, but begins to fall off
above that. In a high-frequency
circuit magnification meter cover-
ing 15 to 170 Mc/s, the system has
been abandoned and an inductive
injection method is used. This is
shown in the attached functional
diagram. Series injection is still
used, but the virtual injection resist-
ance is made so small that the re-
actance of its residual inductance L,
is very much greater than its resist-
ance, even at the lowest working fre-
quencies. To facilitate measurement
of the voltage applied to the test
circuit, the injection inductance L,
is tapped down on a much greater
inductance L, so that a known frac-
tion of the voltage is taken. The
voltage across L is measured by one
diode voltmeter and that across the
tuned circuit by another.

A further interesting arrangement
is that by feeding suitable fractions
of the d.c. outputs of the two volt-
meters in opposition to a d.c. ampli-
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kind, may I add two further com-
ments?

Our instrument was called a
Circuit Magnification Meter as, like
‘“P. H.”, we felt that the use of
the term ‘‘Q Meter "’ was, to say
the least, inappropriate and rather
smacking of technical jargon. We

fier with a meter in its anode circuit
used as a null detector, the values of
Q factor may be read from the dial
of a calibrated potentiometer (range
Q 75 to 1,200). The advantages of
this system are that the calibratable
clement in the circuit carries only
d.c.; there is no necessity to know
the absolute value of the e.m.f. in-
jected into the test circuit ; only one
meter is required and the null read-
ing system inherently has good
stability and independence from sup-
ply voltage fluctuations. This circuit
is covered by British Patent Applica-
tion No. 25208/ 48.

E. D. HART.
Marconi Instruments, Ltd.

St. Albans, Herts.

Calibrating a Wobbulator

WITH reference to the article by
K. C. Johnson on his new
wobbulator circuit, I feel he has
over-emphasized the difficulty of
calibrating it on the television band.
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I have the circuit in use, and have
devised a simple but very accurate
method of continuous calibration, or
‘*strobing,’’ as it might be termed.

The normal circuit is set going,
with the unit feeding the receiver
and the receiver feeding the 'scope;
then the signal generator is loose-
coupled to the input tuned circuit of
the receiver. As the wobbulator
sweeps through the signal generator
frequency a " blip’’ is produced on
the curve on the "scope; this marker
pip moves along the curve as the

FREQUENCY
MARKER

generator is tuned through the band,
and enables the exact frequency of
any humps, etc., to be read
instantly, and also enables the scope
to be used without any paper scale.

The accompanying sketch was
drawn from a ’'scope trace, using a
normal t.r.f. vision receiver.

As will be seen from the sketch,
the heterodyne pip is fairly sharp
and narrow. This is due to the
narrow frequency response of the
'scope amplifier, which, for this
purpose, is clearly desirable.

DOUGLAS M. GIBSON.

Ashford, Kent.

“ Copenhagen Comments ™

I SHOULD like to reply to the
comments of Mr. R. Cleghorn
(Wireless World, May, 1949).
Germany not having been repre-
sented in the Broadcasting Conven-
tion at Copenhagen did not
et three channels, but two
or each zone of occupation; i.e.,
in total eight channels. Indeed,
none of them is a clear one, and,
moreover, the limit of power to
105 kW each is very unfavourable.
Whether the consequence Mr,
Cleghorn is afraid of will appear and
whether Germany will annex some
further channels must be doubted.
Germany will remain occupied for
many years to come and the broad-
cast branches of military govern-
ments surely will supervise the Ger-
man Broadcasting System in future.
The allocated channels are in-
sufficient and the German broadcast-
ing companies like Nordwest-
deutscher Rundfunk and Bayrischer
Rundfunk are preparing schemes to
procure proper possibilitics of recep-
tion to their listeners by erecting
e.h.f. (f.m.) stations. About 20 of
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such stations, each with 10kW
power, are provided for the British
Zone alone,
Hanover, Hamburg and Munich
f.m. transmitters with o.1 kW each
have been erected for testing pur-
poses; further ones will follow,

KARL TETZNER.
Emden, Germany.

B.B.C. Coverage

AY I appeal for improved
facilities for high fidelity re-
ception in this area?

Including as it does fairly large
centres of population, the coastal
strip of Sussex is very badly served
on the Light and lome Services,
although the recent opening of the
Third Programme transmitter at
Kingston-by-Sea has provided sig-
nals of good quality, but of appeal
to only a limited taste. It will
hardly be contested that the large
proportion of recorded items on the
Third Programme limits quality.

Signal strength from the long-
wave Light Programme is fairly
good, but reception is marred by
atmospheric interference during the
summer months in particular. On
the medium waves, the West Re-
gional transmitter at Start Point
provides the strongest signal, but
fades, whilst the quality appears

l

In the meantime, in |

generally slightly inferior to that |
from Brookmans Park, on the same |

programme, presumably due to land-
line defects. The latter transmitter
is free from fading since the installa-
tion of the new mast aerial, although
signal strength does not appear ap-
preciably greater, and is certainly
inadequate to stand out from the
many  sources of
whether man-made or natural.
Would it not be possible, even if
the need for economy prevents the
installation of any further transmit-
ters, for the Kingston transmitter to
radiate the Home or Light Pro-
gramme during those hours when it
is not needed for its own service?
D. C. SMITH.
North Lancing, Sussex.

CORRECTIONS

The last paragraph of the article
“When Negative Feedback Isn't Negative”
(May issue) should read ** . .. tr¥ using
a hg)h anode coupling resistance for the
middle stage and lower values for the two
outer ones.” Incidentally, the reference to
the article by C. F. Brockelsby in Wireleax
Engineer should have been to the Ieb-
ruary, 1949, issue.

In “ Contrast Expansion™ (June lssue)
in the 29th line of Col, 3, ‘“ 40}c/s ' should
read ‘‘ 40-50c/s.”’

The price of the Labgear electronic
relay (advertisement on p. 22, June issue)
should be £5 5s.

In the Valradio advertisement on p. 60,
June issue, the model number should be
230 lAwI!‘ for “H.F. and R.F.” read “ R.F.
an! L

interference, I
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Rack-
mounted
equipment
for
SPORTS
GROUNDS,
HOSPITALS,
_FACTORIES,
SHIPS,

etc, etc,

Typical
Rack-Mounted
Equipment

60 WATT Amplifier , . T663 B.

This amplifier provides the full rated
power by the use of four valves in a
arallel push-pull output circuit with
inverse feedback, It is a high gain 4-stage
amplifier which can be used singly or in
combination with supplementary units
Type T663/S to provide power outputs of
120, 180, 240 watts, or higher.

Where & number of separate inputs
are required, our 4-way or 6-way Elec-
tronic Mixer can be connected. Like
most Trix Amplifiers, the Té663B is
designed for adaptation to rack mounting,

THE TRIX ELECTRICAL CO. LTD.
-5 Maple Place, Tottenham Court Road,
London, W.I. ‘Phone : MUSeum 5817
Grams & Cobles: ™ Trixadio, Wesdo, London."’

AMPLIFTERS - MICROPHONES + LOUDSPEAKERS
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RANDOM RADIATIONS

By “DIALLIST”

DX Television

SPENDING A FEW DAYS recently at
a little place on the Suffolk coast
which is just about 100 miles as the
crow flies (or the wave waggles)
from Alexandra Palace, I was sur-
prised to notice quite a sprinkling
of the H-type television aerials,
which are now such familiar objects
of the sky line of Greater I.ondon
and the Home Counties. In this
small East Anglian town I counted
five during casual strolls and prob-
ably the number would have been
doubled or trebled had I set out on
a determined search for them. The
owner of one television set told me
that reception, though chancy, was
quite excellent at times. He was
kind enough to invite me to ‘‘look
in.”” Unfortunately, it was just one
of those days. A hazy image might
appear for a second, but it could
not be held; most of the time there
was nothing on the screen but
‘“noise.”” He and the other owners
of television receivers in the locality
have, 1 imagine, something of the
thrill that old hands used to get out
of long-distance radio in the early
days of medium-wave and short-
wave broadcasting. All of us were
very certain that DX work was
worth while, no matter how many
profitless vigils into the small hours
it entailed; for there were wonderful
periods of loud and clear reception,
which made up for everything.

They Want It

THE FACT THAT PEOPLE living in
places far beyond the normal service
area of the London television station
think it worth while to install tele-
visors is clear proof of the urgency
of the demand for television ser-
vices all over this country. People
definitely want television; they are
prepared to pay for receiving sets
and they will put up with poor or
chancy reception rather than have
nothing at all. To me, at any rate,
it seems that the B.B.C.’s progress
in providing a network of trans-
mitters should be speeded up. All
sites should have been selected by
now, or should anyhow be chosen
within the next few months. Since
the Powers That Be have guaran-
teed the continuance of the 405-line,

50-frames-per-second transmissions,
the B.B.C. would do well to decide
upon a standard design for its trans-
mitters and to place orders right
away for ten or a dozen of them.
If these and the necessary radio
links were ordered in bulk, both
time and money would be saved.
There’s a point, too, about those
radio links. The main centres will
presumably have their own studios,
O.B. equipments and so on; inter-
connections will enable any of them
to originate programmes to be
radiated by all or any of the others.
But has it occurred to anyone to
combine some or all of the radio
links (or coaxial cable repeater
stations) with small, unattended
and automatically operated trans-
mitters? Were this done, to take
one example, in the country
traversed by the London-Birming-
ham links, the whole service area
might have the form of a dumb-bell
—circles of 30 or more miles radius
round London and Birmingham and
between them an area of approxi-
mately rectangular shape some 15
to 20 miles in width. There are,
of course, difficulties; but are they
too formidable to be overcome?

Aerials and Amplifiers

It wouLDp, 1 FEEL SURE, pay those
concerned with the manufacture of
television aerials and of signal-
frequency amplifying units not only
to study reception conditions in
outlying districts, but also to con-
duct instructional campaigns in
‘“fringe’”’ areas and those still
farther from transmitting centres.
In talking to people living in such
parts of the country I've found,
first of all, that the ordipary man
who buys a televisor and hopes for
the best does not realize that there
are means whereby his chances of
good reception could be improved;
secondly, that not a few of the radio
dealers who supply the sets are not
much better informed. One of them
assured me that the multiple aerial
array was just a stunt of no real
value, and another was equally
sceptical about signal-frequency
amplifying units. I'm not going
to say that any kind of complex
aerial, even with a perfectly
matched feeder, will make good re-
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ception a certainty in places where it
is now the exception rather than the
rule. Nor would any sensible person
claim that additional s.f. amplifica-
tion will always do the trick. Either
or both, however, may so much in-
crease the chances of good reception
in such places as to make all the
difference between its being worth
while or not to invest in a television
receiving set.

A Tricky Business

THE NEW YORK MAGAZINE Radio-
Electronics has just inaugurated a
scheme which may have interesting
results. Publishing a letter from a
resident in Borneo, who wants to
buy American components and so
on but can’t owing to currency ex-
port restrictions, the Editor suggests
that the only way out of the diffi-
culty at the moment is a return to
primitive bartering methods by
making swaps. He fully appreciates
the difficulties and the exasperation
of those radio addicts who yearn to
possess this American gadget or
that, but can’t get leave to send
so much as a lone dollar abroad.
To help them he proposes to run
free of charge a section of classified
advertisements by radio folk living
in such countries. In these adver-

CONSOLE RECORD PLAYER

B

Designed primarily for use with
the ““ 500 '’ series of radio receivers,
this record player cabinet by
Ace Radio, Tower Road, London,
N.W.10, contains an automatic
record changer and provides
storage for records. The price is
£35 13s. 10d., including tax.
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tisemnents (which must not exceed
40 words) the dweller in a currency-
restricted country can state what
he wants and what he has to offer
in exchange. It’s a grand idea and
a generous one in these hard times.
The big snag, though, may prove
to be the fact that most of the
currency-restricted countries have
also a mass of complicated import
regulations. Were vou to succeed
in swapping this or that for, say, an
f.m. receiver kit, vou might find it
impossible to steer your prize
through the offshore minefield of
import licences, etc.!

Effects

A cousiN OF MINE who writes
plays for the B.B.C. invited me re-
cently to go to a rehearsal of one
of hers. I had a good many sur-
prises, not the least of which was
that, for a half-hour item due to be
broadcast at 5 p.m., morning re-
hearsals took place from 10.30 to

1t o’clock and that these were fol- |

lowed by another lot from 2 to 4.
The effects in particular have to be
rehearsed most carefully for tim-
ing. Most of them were pro-
duced from records on the four
turntables of a play-back instru-
ment and I was able to see the
working of the apparatus which
enables any part of a record to be
selected with absolute certainty.
The pick-up is held by a rigid arm
mounted tangentially to the grooves
of the disc anl travelling along a
finely graduated scale.  Shortly
before a particular effect is required
the needle is lowered into the

groove; the controller then fades it |

in and out at the proper moments.

Another One to Try

IN iTs Juxe 1ssUE Toute la Radio
had a quiz which contained one
poser that may be of interest to
readers of Wireless World. Here it
is. If the output terminals of a
high-voltage d.c. supply have two
or more capacitors connected across
them in series, these capacitors are
always shunted individually by re-
sistors of high values. This pre-
caution is necessary:

(a) To reduce ripple;

(b) To prevent the capacitors

from ‘' blowing up’’;

(c) To discharge the capacitors
when the h.t. voltage is
switched off and so to guard
against accidents.

What's your view? The answer is
given on page 258.

RECISTERED TRADE MARK

® OVER 200 TYPES DESIGNED

he IFamous BULGIN Runge offers over 200 Basic types of

switches, and every one in a variety of operating-levers
(dollies) and finishes. Apart from Nickel-plate, Chromium-
plate, Camera-black, Florentine-bronze, Polished or Matt,
there are five or more plastics-coloured finishes, giving insu-
lation of external metal parts. Combinations of every tvpe
are available. and every one guaranteed as tvpe-tested for
25,000 operations. Better than all others, every switch
embodies the EXPERIENCE OF 25 YEARS OF SWITCH

DESIGN AND MANUFACTURE.

Retailers, have you obtained our new TRADE Catalogue ?

All products are now available irom retail and wholesale stockists.

** The Choice /B U LG I 3 of Critics™

REGISTERED TRADE MARK

AZF‘BUI.GIN E CO LTD BYE PASS - BARKING

Telephone : RIPpleway 3474 (5 lines)
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RECENT INVENTIONS

A Selection of the More Interesting Radio Developments

Automatic Muting

VALVE noise produced by inherent
thermal effects is utilized to short-
circuit the loudspeaker automatically
when no signals are present. It is
known that the noise voltage is con-
siderably increased during such times,
and this is stated to be due to the
action of the automatic volume control
in the case of amplitude-modulated
signals, and to the fact that the
presence of the carrier shortens the
actual duration of the thermal effect in
the case of frequency-modulated
signals.

In the ' no-signal " condition shown,
a circuit I.C in the anode of the a.f.
amplifier V1 collects the noise voltage,
which lies well above the normal signal
frequencies fed to the loudspeaker LS,
and passes it through rectifier circuits
D R and D1 R1 to the grid of a valve
V, to operate a relay S controlling
short-circuiting contacts Si1 on the
speaker. When a signal is received,
the charge built up on the condenser C
quickly leaks away through the rectifier
D1 and low resistance R. The charging
of the condenser takes place more
slowly through the rectifier D and high
resistance Ri1, so preventing the relay

circuit of the super-regenerator to
negligible proportions, and for this pur-
pose the circuit is usually damped by
a low-resistance shunt.  This involves
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bears the same ratio to the impedance
of the part of the coil between the
tapping T and the ground, as the
capacity between the grid and all the
other elements of the amplifier V1 bears
to the capacity between thg anode and
all the other elements of the amplifier
V. More particularly, the grid-cathode
capacity of Vr is reflected by the coil
as a smaller capacity between the
anode and cathode of V. The sum of
the capacities concerned is represented

a  serious loss of
power in the re- ¢
sponse signal, since —F -
the same tuned cir-
cuit is used both for
transmission and re-
ception .

According to the T
invention, the diffi-

culty is solved by
using as the damp-
ing device a diode
which is connected
across the tuned cir-

e = e il — = — - —]
o
—

cuit, and also to a

source of positive
potential. During
standby conditions,

the positively biased diode has a com-
paratively low resistance; but when the
super-regenerator is triggered into trans-
mission, oscillations rise to a high level
and then serve automatically to ‘‘ open-
circuit”’ the diode by charging a con-
denser connected between its anode and

the tuned circuit.
Fervanti, Ltd.; M. K. Taylor and
S. Paulden. Application date,
No.

February 25th, 1946,
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+ i Noise-operated muting circuit.

from being operated during brief
periods of fading.

The General Electric Co., Ltd., and
L. S. Stenning. Application date, May
15th, 1946. No. 612024.

Super - regenerative

Circuits

ELATES to the type of circuit that

is designed to respond to the
receipt of a pulsed signal, as used in
radar, by the, instant transmission of
an identification signal. To ensure
satisfactory threshold conditions, it is
necessary to reduce the f{ree oscilla-
tions that normally occur in the tuned

Jh
L1J
(gl

£08103.

Television Cabinets

HE cabinet is made in

two parts, the upper of
which contains the viewing
screen and is arranged to tele-
scope inside the lower or main
casing, with a vertical move-
ment, so as not to disturb
anything that may normally
be placed on top of the cabi-
net.

The main casing contains
the cathode-ray tube, which
is mounted to project the pic-
ture downwards on to a
spherical mirror, from which
it is reflected back through a
correcting lens or to an in.
clined plane mirror, fixed in
the upper part of the casing,
and finally on to a vertical
ground-glass or opalescent
viewing screen.  The lifting
and lowering movement of
the upper part is conveniently controlled
by means of a small electric motor,
through worm gearing and  vertical
guide rods, an automatic stop and slip
clutch unit being provided to prevent
damage to the equipment.

Marconi’s Wireless Telegraph Co.,
Ltd. (assignees of R. V. Beshgetoor).
Convention date (U.S.A.), October 18th,
1944. No. 6o7221.

Intervalve Coupling

HE grid of the amplifier Vi is
coupled to the anode of the pre-
vious stage V through a step-down tap-
ping on a coil L, which is chosen so
that the impedance of the whole coil

!

Low-loss interstage coupling.

in dotted lines at Cr1, and is caleulated
to resonate with the coil L at the
working frequency, the normal coupling
condenser C being too large to have
any appreciable effect.

A useful increase in effective amplifi-
cation is secured by the arrangement
shown. In an eight-stage receiver for
pulsed signals the overall gain is stated
to be more than three times that
normally given.

The British Thomson-Houston Co.,
Ltd.  Convention date (U.S.A.), May
20th, 1945. No. 612472:

Remote Control System

IGNALS transmitted in the form of
televised symbols, grouped into
characteristic patterns, are used for
the selective control of distant
apparatus. A chequered arrangement
of black-and-white squares will, for in-
stance, provide a very large number
of distinctive patterns by suitably re-
grouping the unitary squares. Further
variety can be introduced by the
stepped rotation of any given pattern.
At the distant end, a photoelectric
relay is operated only when the pat-
tern reproduced on the viewing screen
of a television receiver conforms to a
predetermined code. In order to en-
sure secrecy, provision is made to vary

" the line and frame frequencies, and to

switch over from progressive to inter-
laced scanning, from time to time, in
accordance with master control signals
radiated from the transmitter.

H. W. K. Jennings (communicated by
J. H. Homrighous). Application date
August 3oth, 1945. No. 610528.

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

for highest initial permeability.
Useful for wide frequency band
transformers, current transformers,
chokes, relays and magnetic shield-
ing.

PERMALLOQY ‘B’
for higher flux densities than Perm-
alloy ‘C’ and high incremental
permeability. Suitable for low
power and intervalve transformers.

PERMALLOY ‘D’
for very high resistivity without
undue lowering of maximum flux
density or of the Curie point. Small
variation of permeability with fre-
quency. Ideal for H.F. applications.

V—PERMENDUR

for high permeability with unusually
high flux density. Specially applied
to high quality diaphragms and
pole pieces

Standard Magnetic Materials, which have been steadily
improved and extended in range over many years, are
produced by a Company which has the unique advantage
of being also a large scale user of these materials.
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Srandard Telephones and Cables Limired

(Registered Office: Connought House, Aldwych, London, W.C.2)
(Telephone Line Division)

NORTH WOOLWICH, LONDON, E.IlS§.

Telephone:

Albert Dock 1401
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INDUSTRY

is catching up with

SCIENCE

INEVITABLY, Science is always a step ahead of
industry, but it is Mullard’s endeavour to
close this gap. Mullard are in the unique
position of being both electronic experts and
industrial consultants — they are, in fact,
industrial scientists. Thus, they are able to
utilise scientific discoveries in the design of
better equipment for practically every sphere
of industrial activity.

MULLARD EQUIPMENT FOR RESEARCH
AND INDUSTRY INCLUDES THE FOLLOWING :—

Instruments for the Electrochemical
Electrical Laboratory Equipment
Cathode Ray Oscillographs Potentiometric T'itration

Apparatus

Beat Frequency Oscillators
Measuring Bridges |
Valve Volt Ohmeters
V.H.F. Valve Voltmeters
High Voltage Power Supply
F.M. Signal Generators |

Karl Fischer Equipment
Electronic Polarimeters
Conductivity Bridges
Conductivity Controllers
Ultrasonic Generators
Ultrasonic Consistency

Industrial Meters
Equipment %
Valve Relay Units
Frequency Meters
Viscometers
Vibration Equipment

MULLARD
OSCILLOGRAPH
Type E.800/!

Information and advice on
this and any other equip-
ment may be obtained from

| Mullard

ELECTRONIC PRODUCTS LTD.,

] : e Ca——
Electronic Equipment Division [Muliard]
! N

ABOYNE WORKS, ABOYNE ROAD, LONDON, S.W.I7
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A “FLUON" INSULATED VALVE HOLDER
Fluon can be moulded to extremely close
tolerance. Fluon resists temperature
as high as 250°C. Fluon is non-
hygroscopic. Fluon has high di-
electric qualities, Fluon is
chemically inert. Fluon has

high impact resistance.
Beryllium copper,
silver-plated
contacts.

A

e/

The Clix VH 3377 B.7.G.
(Button Base) Valve Holder,
With Fluon (P.T.F.E.) Insula-
tion, with or without Skirt and
Screening Can. Made to meet
the most exacting conditions re-
quired in all types of Radio,
Radar, Television, Inter-
Communication and Electronic

FROM THE WIDE RANGE OF CLIX COMPONENTS

We manufacture a wide range of components for the Radio,

Electronics and Television Igndustries. In addition to stock

s, a few of which are illustrated below, we can also

manufacture special components designed for individual
specifications.

Clix Heavy Duty. Spade ter- == e —

minals. Other types available to 4 - way Voltage Seiector

cover terminal diameters of from  Panel "with Solid or Fused

#"—3%". Black and red only. Shorting Plug. 3-way also avail-

able unt Rect}z)lngularor Circular
ate,

@ ©
Tag Strips. Types are avail-
able with from 1 to 9 Tags.
Chassis - Mounting Socket Iropical or Commercial Grade,
Strips with from 2-6 Sockers 1 various combinations, also
in various standard markings or miniaiure types.

to Customers® needs.

5-pin English
Valveholder.
Other lyges are

available for
4 Clix * Flexipin *’ Radio
most Brivish and  Master Plug.  Supplied in @
: range of colours; for 4", 4 mm.
or %" sockets.

BRITISH MECHANICAL PRODUCTIONS LTD.

(in association with General Accessories Ltd.)

21 BRUTON STREET, LONDON, W.1
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Eliminate Positive Feedhack

(Mechanical) “ EQUIFLEX” PATENT MOUNTINGS
will eliminate Mechanical and acoustic Vibration from
being amplified and a Black Spot on Quality Reproduction.
Call at your Dealers to see a complete set of special
“ EQUIFLEX.” Damped units with all fittings and
assembly chart suitable for the GARRARD R C 60 Turn-
table.

GARRARD Price 21/6 Per Complete Boxed set
RC 60 UNIT o a4 Mountings and all fittings.

“ EQUIFLEX ” special Damped Mountings as illustrated
for Chassis Suspension can be obtained from your Radio
Dealer. Loadings of these units are from 2 lb. to 12 lbs.
Giving a choice of distributed loading of from 8 lbs. to
50 Ibs. where a four Point-Suspension is used.

Ask to see these special Units at your Dealers.
TYPICAL RADIO CHASSIS

Wholesale Distributors and Dealers write for Terms and
Particulars.  Export Enguiries Welcomed.  Illustrated
Brochure upon request.

Sole Manufacturers:

A. WELLS & €O0. LTD.,

PROGRESS WORKS, STIRLING RD., LONDON, E.17
PHONE : LARkswood 26914

51

]

EDISWAN
( Radio Prodm't.sj

Senior R.K. 12 in. Loudspeaker

The large curvature cone employed in this speaker
produces a much wider and more level frequency
response curve with a considerable reduction in
sub-harmonics.
Acoustically dead material is used for the
cone surround to give flexible suspension which
resuits in exceptionally good reproduction where

LIST PRICE
£6 - 150

large amplitudes are encountered at low
frequencies.

THE EDISON SWAN ELECTRIC C€O. LTD., 155 Charing Cross Road, London,

w.C.2

RAXIS
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VICTORIA -

SPECIALS”

A very keen interest is taken by the technical staff at.Victoria
Instruments in the design and development of special-purpose
instruments. This willingness to undertake the * teasers’’ does
not surprise those who already buy Victoria products. Users of
electronic measuring instruments should avail themselves of this
service, and take a leaf from the book of some of the largest firms

in the electronic industry.

PORTABLE TEST SETS

Robust moving iron instruments. Suitable for the Electrical
Contractor or Automobile Electrical Engineer.

Size: 33 x 31" x 24" overall
complete with carrying strap.

These combined instruments are
made in many standard ranges.
Combination examples :

260V A.C., or D.C.
ISA A.C. or D.C.
25V ALC. or D.C.
25A A.C. or D.C.
Other Combinations to order

VICTORIA INSTRUMENTS
Proprietors : V.I.C. (Bournemouth) Ltd.
MIDLAND TERRACE -LONDON-N.W.10
Telephone : ELGar 7871/2

SQUARE FLANGE METERS

4" Large Open Scale. Mirror
Scale can be supplied if required.
RANGES :
A.C.from IV-10kV

25uA-100 Amps.
D.C. From 5mV-10kV

SuA-5000 Amps.

Umniversity Radio. Limited
OFFER GUARANTEED USED EQUIPMENT AT ATTRACTIVE PRICES

Weston E772, A.C./D.C. 1,000 Rola 12in. P.M’s, As new ............ £4 0

H.R.O. Senior, 5 coils, .9 KC to
30 Megs., with Power-pack, in

O.P.V. Test-Meter. As new

...... £il 0 0 Cossor Double Beam ’'Scopes.

perfect condition and working Taylor AC/DC Test-Meter, 1,000 All perfect and as new. Priced

ordler] iiiiiiiiieaasseeoneein 0 O.P.V. Model 70. As new ............ €8 0 0 (IR0 cacaoonoconooagoeonad £22 10 Octo £30 0
Eddystone 640, as Pullin Series 100, 10,000 O.P.V., Collaro Record-changers, bar

Eddystone speaker 0 A.C./D.C. Test Meter. Latest type, mixed records, A.C. mains.
Another as above, with speaker Model. As new - o 0 A SR € W T £12 0

and S. Meter .....cooiviiiiiiiiiiiiiens £24 0 0 Mullard Master, Tannoy 1S watt 12 volt Mobile
Eddystone 540, as new, with valves £36 0 0 A.C. Mains, 4.500 Test cards. Amplifiers, latest model, 2 re-
Hallicrafter Sky-Champlon, as Perfect condition ........cccccveuinens £l 0 0 entrant speakers, movmg-conl

new, with valves ...........oeieeeen 1610 © Roberts portable Valve-Analyser mike, cables, gramo-unit, etc.
Ex-W.D. Marconi Receiver, 1191, and Test-Meter, latest model. Not Ex-W.D. As new. Listed

(one only), with valves, less AT NE W Ll et e s sersoersianasaananaae £13 10 0 at £97/10/-. Our price ......cceveunee £42 10

poweropack 14 KC—30 Meg., 9 Pye Workshop service and Test As above, 12 volt or A.C. mains,

DANAS .vveirirressriiiinaaniiinoesienones 1210 © Rack, latest model. As new......... £36 0 0 20 watt Amplifiers, with 2 re-,
Ex-W D RI107, with valves, A.C. Avo Capacity and Resistance entrant speakers, moving coil mike,

mains or 6 volt. very good con- Bridge. As new ............coveveene 00 cables, gramo-unit, etc. As new.

dition £10 0 O Taylor Capacity and Resistance Not Ex-W.D. Listed £80/-/- Our
RI08, as above ....c.oceeviniiiniinniinns £i0 0 O Bridge. As New ............ccceeener £8 10 0 Price .oeiiverviriinninnriniinaianeanes £32 10
©-Max Short-Wave  Battery Avo 7'S, as new, £12/10/0 and ...... £13 [ Evershed’s Bridge Meggers, 500

Gour. All dry, 11—=350 metres, Hunt's Capa:lty and Resistance volts. AS NEW ....cevevevearerrrienans £20 0

with coils. As new ................e. £7 10 © Bridge, lates model. As new ... £Il 0 0 Evershed’s Wee Meggers, 500
Weston U.S.A. E772, A.C./D.C,, €.M.lI. Audio Oscillator, 0—I10 volts. AS NeW.....ccoimniiieiieirennnne £7 10

20,0000.P.V. Test Meter. Asnew, KC's, with chart. In perfect con- Record Minor Meggers, 500 volts.

in portable CASE ..oeveenninnenniniianes £16 0 ¢ ditION L..cerireciuneocaesorererraesnuaanan 210 ¢ AS NEW ..iiiiiiiiiiiiiiii e £7 0
Weston U.S.A. Combined Valve- Latest Model B.S.R. A/F Signal Advance A/F Signal Generators.

Tester and AC/DC Test Meter. Generator, 0—I16 KC's. As new £19 0 0 Latest model, No. |l. As new ...... £14 0

A.C. 200-250 Volts Mains operated. Wharfdale |6in. P.M. Latest Model. Taylor Valve-Testers. Model

As new. Complete with valve- AS NEW ..oorverrasearasanccorrereraroran €8 0 O 45A, 45AP, with charts. As new £12 10

charts .. .. £19 10 0 Goodman'sAxiom 12in., P.M’s. As Ferranti AC/DC Test-Meter,
Supreme LA., as above, A.C.  DNeW e 17 6 1,000 O.P.V. As new .. .. £4 10

. 200-250 volts As new ....... €17 0 0 Goodman s 12in. P.M’s, Asnew ... £4 0 0 Avo DC Minor ....... Coooco £ 12

Hundreds of other items too numerous to list at Bargain Prices. Please state requirements.
No lists and no C.0.D., cash or cheque with order, All items listed are CARRIAGE PAID.

22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

Phone GERrard 4447 & 8582. Hours

9 to 6 Thursdays 9 to |

o® © ©o o © ©o o
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Wave-range:

fed 3 watts of Audio

°
with the set
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hty Midget’ d

Yaur Sales

® 3 valve, plus rectifier, midget radio receiver; 200-250 volts A.C.

Cabinet: Fully seasoned wood, finished in polished walnut
Valves: Latest British Octal and Ballast Type
Coils: High * Q" iron cored on “*low-loss”
200-550 metres

Chassis: Steel, plated for reliability & long life
Loudspeaker: 5" dia. “ Monobolt™ construction, to which is

formers

Power

Guarantee: 12 months
Apart from Mains, the only connection is an aerial supplied

\olume, Tone and Sensitivity are remarkable from a Radio
measunng 8} x 77 x 43",

The adverusmg campaign now getting

into its stride, will be increased in volume and tempo, as space

becomes available

INDUSTRIES

(Formerly General Electrical Radio)

BATH

STREET,

LONDON E.C1

COULPHONE COIL PACES. Medium, Long and
short Wave. Built on 16 8.W.G. Aluminium
chassis. Totally enclosed. One hole fixing.
Aligned ready for connection into recejver.
L.F, 465 kcfs.

MODEL A. For use with 2 gang tuning condenser.
6K8G or any trlode hexode frequency changer.
£1/19/6.

MODEL AR. For use with 3 gang tuning con-
denser, R.F. Stage for 6K7G, and 6K8G. Nine
iron dust cored coils, £3/ 6.

COULPHONE 20-WATT HIGH FIDELITY
AMP) . Built to famous Williamson circuit
bat with push-pull 807°s for higher power output.
Linear response from 20—-80,000 c.p.s. Power
supply for feeder unit or tone control unit
brought out to octal socket. 6.3 v. 4A and 250 v.

40 mA. 10/-.
EX GOVT. SURPLUS. COULPHONE offer
the best bargains. Over 200 items in our

illustrated catalogue. If interested please send
extra 2§d. stamp—it will save you £'s.

ROTHERMEL *“TORPEDO” MIKE3. List
Price, #18/18/-. My price £3/18/6. Post pald.

Terms: C.W.0. or C.O.D.

MAINS TRANSFORMERS

16/6 Post PAID

Couiphone Mains Transtormers are made {o the highest
electrical standards and are fully guaranteed. We supply
them to the Ministry of Supply Atomic Research
stations, so they will no doubt meet your requirements.
Spechl quotations for quantities and types to order.
ftandard Replacement Types. Drop-through chassis
type with top shroud. Impregnated and interleaved
Screened Primaries tapped for 200/230/260 voits.

(.)250-0-250v60mA 6.3v.3A., avaA 1686

b v 1866

190

190

/6 19 0

1)25002501 100 mA. 0/4/6.3 v. 4 A. C.

074151 AT T el el ldalalsleleoalaiale 220
() 300-0- 300 v. 100 mA. 0/4/6.3 v. 4 A. C.T.,

DA cogasoa0ca0angoa00a00a00q000 220
() aso-o-sso v. 100 mA. 0/4/6.3 v. 4 A. C.T.,

O 4BIC.2/AL L1t e tleie saleicelealalslelsialolalelalalsie 220
o) suo-o-aao v. 150 mA. 0/4/6.3 v. 8 A. C.T.,

0/4IB VB Aueoeieisesooinosiassonionian 390

446

46

., 4v.2A.0! 470

Types (l) (b) {c) (d) (e)(() (g) (h (k) Illustmted onleft
Types (i) (§) (1) upright shrouded t:

WILLIAMSON OUTPUT
TRANSFORMER

A super job exactly to author’s s
Uprigbt mounting $3/1£/8

fication

Send 24d. Stamp for New 48-page lllustrated Calalogue.

COULPHONE RADI

“ The Return of Post Mail Order Service”

COULPHONE RADIO PRODUCTS

FEEDER UNITS
MODEL B DE LUXE (illustrated above). High
gain R.F. stage operative on all nine wavebands.
45[“5 M., 100/550 M.. 900/2000 M. Plus six ranges
of Band!prend 13.5-13. 8, 16:17.4, 19-20.5, 24.2-26,
30-82, 41-43.3 mnetres. Large ctlour printed [lue
dial, 10in. x 6in. aperture. Horizontal drive. Wave.
range indicator and magic eye. Bwitrhed pick-up
sockets. Volume and Tone Controls. Completely
aligned ready for connection to aud’o amplifier.
Price less vnhes £18/7/6
Valves required, EF50, GKRG 6K7G, 6Q7G, 6U3
Price for set of five valvea, £3111/5.

MODEL A. A first class feeder unit with R.F. stage
operative on all wavebands, 16/50, 190/550, 900/2000
metres. Switched pick-up sockets. Volume control.
Glass dial 8in. x 8in.in colours. Completely aligned
ready (or connectlon to audio amplificr. Price less
valves, £10:8

Valves requlled 6K7G, 6K8G, 6K7G 6Q7G. Price
for et of four valves, £"[11

AF. AMPLIFIER POWER UNIT, Specially designed
for use with above units. Ermploys 6V6G output
{4 watts) and 524G rectitier.

Price less valves £4/10/

Two valves If required, £1/13/10.

NEW GOODS ONLY
53 BURSCOUGH ST.

ORMSKIRK, LANCS.
Tel.: Ormskirk 987
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The RIMINGTON JEWEL

will bring new life to
GRAMOPHONE REPRODUCGTION

Y¢ Reproduces the maximum recorded frequency range.

Y¢ Wear on records Is negligible, the jewel is scientifi-
cally designed to follow the groove of the record
lightly and smoothly.

¢ Preserves the higherfrequenciesdelicately imprinted

“traight for Crystal in the record, so easily destroyed, and reproduces
pick-up only. them !

% Jewel well set and angle correct.

¢ Contained in plastic box well packed and mounted.

v LIFE. It is not possible to state categorically the
/ life of a jewel point, but in the interest of quality
, it is advisable to replace the jewel after 1000

playings—it is a matter of personal discretion.
miniature  pick-up.

Y The Rimington Jewel has had exhaustive tests by
Messrs. W. R, Prior Ltd., microscope manufacturers,

All “Varley’’ products are manufactured from the

highest quality materials.

of Bishops Stortford, who have stated that the
Transformers etc., are individually wound and have

needles are free from blemish and perfect in detail.
Y The Rimington Jewel needle reveals new beauties
interleaved windings with ample insulation, ensuring
freedom from breakdown.

in your records which you have heretofore
unsuspected.

The comprehensive range of Shielded and Open type

Transformers available meets the requirements of

every circuit. Write for list etc. Trail
MADE BY Toher e I TRADE ENQUIRIES INVITED

ML Li]  |RIMINGTONS

CAMBRIDGE RUW *WOOLWICH - S+ E'|8 ? RIMINGTON, VAN WYCK l(.;’:rlzaan;‘::;lCranboum St., London, W.C.2

Telephone: WOOLWICH 1422 RIMINGTON, VAN WYCK (Mail Order) LTD., 28a Devonshire St.,

1 Marylehone. Landon. W1 Welbeck 4695

FRICE—Most reasonable. The Rimington Jewei
is the finest sapphire on the market and it
retails at only 9/9.

Order your Rimington Jewel NOW and revolutionise
your gramophone reproduction.

 POTENTIOMETERS

T AN

v Better Reproduction
(LS

Y Attractive Appearance
* Sound Value for money Wire-wound and Composition types.
Single, Ganged, Tandem Units.

Charazteristics: linear, log., semi-log., non-
inductive, etc. Full details on request.

RELIANCE MNFG. CO. (SOUTHWARK), LTD,,
Sutherland Road, Higham Hill, Walthamstow, E.17.

Bonme .
Telephone: Larkswood 3245
) — =
66

FROM 49’6

AT GOOD SHOPS EVERYWHERE
Made and Guaranteed by

RICHARD ALLAN tirired

CALEDONIA RD. BATLEY  YORKS

SYDNEY 8. BIRD & /o L2l

CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDLESEX
Phora; Enfiakd 2071-2 ‘Groms; “Capaarty, Eafrid™
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SPECIFICATION :

{

At last a gramophone motor to
l’ match the performance of the

famous Connoisseur Pick-up.
a Voltage: 200-250 volts A.C., 50 cycles.

Rim drive with speed variation. No gover-
0\ nors and no gearing. Heavy non-ferrous
‘ turn-table, machmed to run dead true, fly-
wheel action—no “ WOW.” Main turn-table
spindle hardened, ground and lapped to
mirror finish, running in special phosphor-

bronze bearmgs Motor runs in needle- Motor Board {in. plastic. Pressure on Dnve-Wheel released //
point, self-adjusting bearing. when not in use, to obviate forming flats and noisy action. AM
= Retail Price, complete with Pick-up £15 19s. 0d. plus £6 18s. 2d. P.T. /
14 w . without Pick-up ... £13 5s. 0d. , £5 I4s.10d. P.T.
Coupling Transformer when required 13s. 0d. (A
Made by \\
A. R. SUGDEN & CO. (ENGINEERS) LTD., BRIGHOUSE, YORKS. §\
%
( ¢ \ . Z \ X
= ]
0 - N B — 2 & 5
A A D ‘ " “' TN - = S L, \) A
0 g e e ANy ¥ ~ A

PRECISION COMPONENTS

CORD DRIVES

Now available in five types as
illustrated (left to right) Standard,
R/V, Reverse, “D” type and
“A™ type.

GANG CONDENSERS

A wide range is now available
in 1, 2, 3 or 4 gang types of
various capacities.

Write for Catalogue No. (W.W.].)

JACKSON

BROS (LONDON) LIMITED

KINGSWAY - WADDON - SURREY

TELEPHONE: TELEGRAMS: WALFILCO,
CROYOON 217343 PHONE. LONDON
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@ EIGHT MINIATURE VALVES @ PUSH PULL QUTPUT l
@ TWIN 8 SPEAKERS @ VARIABLE TREBLE CONTROL
@ SWITCHED BASS CONTROL @ ELEVEN INCH POINTER

TRAVERSE @ THREE WAVE BANDS.

AMB ASS AD O Rpg,dio

HUTCHINSON LANE,
BRIGHOUSE, YORKS.

G000 LOOKS -G000 LISTEN/ING

 TELEVISION
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J-ELEMENT
AID TO T.V.

RECEPTION IN

Regd. Design.

G2BAR
WESTERN GATEWAY HEADQUATERS
for Radio and Television Components

The CABOT 25 Watt
HIGH QUALITY AMPLIFIER

Incorporating negative feedback, suitable for any
use where sound amplification is regquired.

GEYA

SPECIFICATION :—Separace mike and gram inputs for mixing.
Mike input for moving coil or other types as required. Gram
input suitable for standard Magnetic or Lightweight pick-up.
Tone control. Output 25 Watts into 4-8 or |5 ohms, Input
110 230v 50 cps. Ficted in steel cabine, finished in black crackle,
panel engraved as illustrated, Ideal for general P.A. work,
Youth Clubs, gram or radio Amplifier for cthe Home, etc.
VALVES :—6SN7 Mike and Gram Mixer. 6SJ7 Amplifier. 6N7
Phase spliccer, 6L6 Push Pull Power Amplifier. 5U4G Rectifier.
£1 6_1 0_0 Complete ready to play, Carriage paid Rail
in England and Wales. Extra for passenger.
The Amplifier can be heard at our Bedminster Shop. Qut-of-town
Customers invited to Call at any time. Open Sats. 9—5.30 p.m.

CABOT RADIO CO., LTD.,

28, BEDMINSTER PARADE, BRISTOL, 3. Tol.: 64314,

WILKINSON'S OF CROYDON

ELECTROLYTICS. 8 MFD 500 v. BR850, 3/- each, 34/- dos, NEW STOOK.
P.M. SPEAKERS, 8in., with transformer, in wall case, 21/-.
POWER UNIT, employing a 5Z4G and a high voltage rectifier 8U2150A, together
with a .1 m{. condenser, 2.5 kV. and other components, 17/6 poat free.
TELEVISION Unit, 2HF stages, 1 detector and 1 video amplifier, complete with
4 valves, adjustable iron-cored colls, etc., brand new, only 45/-,
PLAN P ON INDICATOR UNIT. Brand new! Ex-US. Navy. Employing
40 useful valves, 2 Cathode Ray tubes, power pack, motor blower, Milllammeters,
otc. Thefollowing arethe valvea: 13 6SN7GT, 8 6AC7, 2 6L6, 6 6L6G, 3 VR150-30,
haoxwg, ; gg;gi % msc, “zv ?Hhs‘., ; SPECIAL PRICE £16/10/-.
. th Vernier 200-1 reduction. Front o tin;
81n. dlam., calibration 0-100, 5/8 each. HESZIRCTTE
MUIRHEAD SLOW MOTION DRIVES, ratio 50-1, 8/8 each,
ABKI SPARES KIT, including 32 Valves individually boxed, 18 63H7, 6 6HG, 8 7193,
also many useful relays, Res! Cond and a D: tor with extended
Spindle which will work as a powerful motor on 200/250 A.C. mains without altera-
tion, 145 items in all, brand new, properly packed, 70/ complete.
CO-AXIAL LEAD, 271t., fitted with Pye Sockets, each end, 8/6 each.
CRYSTAL MULTIPLIER UNIT, 2 to 6.67 Mc/s In 3-switch steps, 807 Osclilator and
tuning control. Brand new with two 807 valves, instruction books, etc., 55/= each.
SENSITIVE METERS. Full scale 25 Microamps, 2}in. dial, scaled 0-500, 57/6 each,
FREQUENCY STANDARD 1,000, 100, 10 K.C. Brand new American equipment,
110/250 volts, £8/8/-.
METAL RECTIFIERS, 60 M/A, 230 volts, } wave, 3/- each. List 2}d

L. WILKINSON, 204, Lower Addiscombe Road, CROYDON

RADIOMENDERS LIMITED

FOR SPECIAL TRANSFORMERS AND REWINDS
We specialise in
AMATEURS’ WINDINGS, TRANSFORMERS
ALL TYPES, CHOKES, PICK-UP COILS,
INSTRUMENT COILS, Etc.
LOUD SPEAKER SERVICE

Highest workmanship Good Delivery

RADIOMENDERS, LTD,
Television & Radio Apparatus, Transformer & Coilwinders.

123-5-7 Parchmore Road,
THORNTON HEATH, S8URREY

LIV226l. Trade enquiries invited, Established 16 years.
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Here is a new development of importance to
all users of speciality capacitors. HUNT-
INGRAM CAPACITORS, previously marketed
as *Ingram-Mycalex "—are now available with
the pooled marketing and technical resources
of the two companies behind them.

For heavy duty work and limited space, Hunt-
Ingram Capacitois offer great advantages and

show savings in costs where they can be applied.
FOR ENGINEERS who want HEAYY DUTY Available in standard units or made to order

CAPACITORS for high voltage, high frequency for special requ.irements. bott.I mechanically
and electrically, in a wide variety of shapes.

and simifar equipment. For Blocking and Bypass in High
Frequency Heating and Radio Trans-

HUNT-INGRAM mission ; High Altitude Airborne

Equipment ; Delay Networks in Pulse

CAPACITORS Circuits ; Voltage Dividers ; Stabilis-

ing Units, etc.
(Mycalex Product)

TYPICAL STANDARD UNITS
Full load: 70 kVA at 500 KC to 10 MC per sec. Peak Wkg. 10kV,
Cap Qverall Dim Approx. Welght
Type MIA 10,000 CoF 6 x 1 x 0 7ib 3o
5,000 pF 64" x 13"x §” 5ib. 14 oz
Full load : 8 kVA at 500 KC to 10 MC per sec. Peak Wkg. [5 kV.
Type M4A 150 pF 2" x 41" x §° 5 oz.

Full list and details on application.
A. H. HUNT LIMITED
Wandsworth, London, S.W.I18, Tel. : BATtersea 3131
ESTABLISHED 1901

PAINTON : LTD KINGSTHORPE NORTHAMPTON
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» N t et SPECIAL HIGH QUALITY TRANSFORMERS FOR TELEVISION.
€€ re C 0 g E.H.T. Type TV/9. Primary 230 v. 50c : Secondaries 0-2,500 v. at 5mA.
oa 2 2-0-2 v. at 2A. 4 v. at 2A, Fully impregnated. Upright mounting, 28/-.
° S LINE TIME BASE, T: TV/5. Primary 230 v. : Secondaries 350-0-
it a t ° 330y, 2t 80mA. 0-4-63 v. at 4A.  Fully shrouded. Universai mount-
ing, =
EONV]E_RSIOP? ;’YPE;VII 7 3320 Mag&xéactsured e:ispecial2ly forzlg‘ejceiver
. “nit Type R1355, Primary v, . Secondaries 250-0- v. at
* VALVES : We have probably the largest Stock of 80mA. 6.3 v.at 6A. 5v. at 2A. Fully shrouded. Universal mounting,

in the Country. Send your enquiries. 32/6.
valves ¢ will r); ly b ret{,m q WS NEW CATHODE RAY TUBES TYPE VCR97. Short persistance screen.
ply by - Final Anode voltage 2.5kV max. Heater voltage 4 v. Iakerscases,31[8.
AVO METERS IN STOCK E.H.T.CONDENSERS. .01mfd. 2.5kV D.C. wkg. Cyl.can type, 8in. X lin.

1/6.
R.C.A. QUALITY AMPLIFIERS, Type ET4332. Input 100-250 v.
30-60 cycles. Output 25 watts, Valve sequence :- 6]7-6J7-6]7-6L6-
6L6-5U4. Push-pull output with negative feedback. Multi-ratio Output
Transformer forl oad impedances of 5, 7.5, 16 or 500-600 chms. Magni-
ficent case, with chrone fittings. Art photoavailable onrequest, Offered
! atEwhAir';lEoélocrig'i‘nalEc:sts, Tgielc_:tly rllie: in makers i ,1525. n
ectr: r. N Al D , Type H833. A most popular lightweight
:l lo:;ic T“;r"m set, extremely sensitive, fitted with comfortable rubber cushions and
L UL L A leather covered headband. 7/8. Also New Moving Coil Head and Micro-
Taylors Meters. List on request. phone Sets Earpieces resemble minjature P.M. Speakers. Quality mike,
Decca Pick-ups ... fitted with presselswitch. An outstanding value at 10/8 perset.
Decca Head for Garrard. l NEW AMERICAN STAR IDENTIFICATION INSTRUMENTS. A
Adaptors precision Navigational instrument, ¢ lete with chartsfor alllatitudes

3 1An Nzo:;tlléand S%uthemnolhemisp;leres. lEn eathﬁ'ecases,:!/-.
’ H i M AN DYNAMOTORS, Type PE94. most suitable t for
London’s OIdeSt Leadlng Radio Dealers. convelf:sion. Fitted with }inh.;sdhaftfor attaclgdnfnt of pulley, grindstone
stocked. etc, Fullinstructions supplied for simple modification to  h.p., 230 v.
All types ck A.C./D.C. motor, 18/6.

AIRCRAFT INSTRUMENTS. We have in stock an enormous variety of
[| precisioninstruments,including compasses, gauges for pressure, vacuum

fluid measure etc. Send stamp for illustrated list.
NEW METAL STORAGE BINS, Ideal for storage of small parts etc.

Avo Model 7, high resistance
Valve Tester ........

Avo Minor, AC/DC model.

é
£4 11 o
8

E§T§ Nine slidin]%drawers. Overallsize 19in. X 6in. X 5in., 15/-.

9 IBOE/LL Bg ERIES. Dry type. 1.5 v. terminal contact, 1/- each or
- per dozen.
T0. - NEW P.M.SPEAKERS, by famous makers, 12in. new type cone suspen-
" PROPS: ARTHUR GRAY. L o c;:;msw?b?.oérde' sg%.k\';%c_f Coil %mné 3%/%.1 1loin. Voice Coil 3 ohcms, 21/-.
" . ORS, Type 33. P.M. Input 6-12 voits D.C. Output 200 volts
H D.C. This unit may be usefully employed for mobile radio etc. Fittec
Our Only Address: E;:{lol:‘o&”é "!50, char,ll.gap,? ?0?58.!!374' with effective suppressors, 11/-. ) . .

b Ve A 2}d. stamp brings you our latest lists describing countless bargains

ELECTRIGAL, TELEVISION & RADIO ENGINEERS. from 5kVA Petrol Generators to dimunitive components.

Terms: C.W.0. All prices include carriage.
LAWRENGCES. 61, BYROM 8T. LIVERPOOL. 3. CENtral 4430,

; Pe T SN | N
Jrom the range of instruments ( i I * CAT“‘

L E=C

]

THE TWENTY MILLION | gonrr ¥ El
A new Lustraphone Moving- Coil Microphone
MEGOHMMETER designed and developed specifically for G,P.O,
hand s, with bile tele-com ication and
P.A. equipment in view. Available as Insert
Unit (C.1.51) or complete Hand Microphone
(C.H.51). Characterised by sturdy construction,
light weight, and high level of performance. Data

Sheet on request,

LUSTRAPHONE LTD. “ ‘%%

S|

A new instrument for
Research and Industry.
Covers the entire resist-
ance range from 0.3 to
20,000,000 megohms.
Two test voltages, 8sv
and soov, are provided.
A six-inch mirror scale
enables readings to be
taken accurately and
quickly. Designed for
testing cables, resistors,
capacitors and all insula-
ting materials.

THE KING OF COIL PACKS.

Theletters of praise we receive in our post hag every day confirm our opinion that the
MODEL 40 COIL PACK is the best that money cau buy, from the point of view of
quality, workmanship and performance.
It is, to the best of our kuowledge, the only unit on the market with an R.F, stage
which caa be supplied prealigned and sealed for direct inclusion into a superhet
recelver. It uses 9 separate iron-cored high efficiency coils, with high stab. B.M.
1d and i ¢ The Waveb age is 16-50, 20 and
800-2,000 metres. Notwuhsunding its compact size (5%in. X 6lin. X 2jin.) the
i 1 and ext 1 is tent and more than adequate to eliminate any
interference between the Aerlal, R.F. and Oscillator sections.
The price ? Only 2 gus., or can be supplied fully aligned at 47/-, For one montb
only, as a spectal offer, we are supplying FREE with every Model 40 Coil Pack our
comprebensive and detailed instruction sheets for the consiruction of a 6 valve
superhet receiver embodying this unit. These sheets are real comprebensive and
even if you have never built a radio receiver before, ézu can go ahead with the
knowledge that you cannot fafl to complete a higbly efficient multisvalve receiver,

e =
Y/ that will give you years of pleasurable listening or DX roaming.
™ | | 8ena 1/- for the latest isaue of ** The fHume Canstructor's Handbook,” or & 2}d
——

stamp will bring you our latest lists,

"Phone, write or call :  LONDON TELEVISION €O., LTD.,

ELECTRONIC INSTRUMENTS LTD i
‘ 693 LEA BRIDGE ROAD, LEYTON, E.10. Telephone : LEY, 4380

17 PARADISE ROAD * RICHMONO » SURREY
P ——
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UNITED INSULATOR COMPANY LTD.
Cables: Calanel, Surbiton.

|
|

TOLWORTH

ENGLAND

SURREY .
Elmbridge 5241

SURBITON
Telephone :

* Acclauncd by Home

NO PURCHASE TAX
“LONG ARM”

from any make of set.

—in of the house.

any part
Local dealers will be pleased to demonstrate.

WHITELEY ELECTRICAL RADIO CO.

REMOTE CONTROL

Operates any number of Beaufort
or Bristol speakers (or Senior, 3
Junior or Cadet cabinet models)

the radio to be switched on or
off from the extension speaker
Price

& Querseas Visitors at the B.I.F!

»\:\/—/2/1/2/7';111

BAFFLE SPEAKERS

These new Stentorians were a sensation
at the B.l.F. — everyone who saw and heard
them agreed that they are unequalled for
value, reproduction and appearance.
Compare them with any other make
of speaker, and remember, that both the
Beaufort and Bristol have press-button re-
mote control for use with the *‘Long Arm"’,
an exclusive Whiteley feature. All three are
finished in highly-polished walnut veneer.

® BEAUFORT

Size 123" x 10}” x 33}". Permanent magnet type
speaker (die-cast unit). 6” diam. Capacity 3 watts.
Constant impedance volume control, Price £3.15.0

(with transformer). £3.7.6. (without transformer).

® BRISTOL

Size 107" x 9}” x 3}". P.M. Unit 6". Capacity
watts, Constant impedance volume con:rol
Price £2.19.6 (with transformer). £2.13
(without :ranslormer).

® BEDFORD

Size 93" x 8}" x 3}". P.M. Unit 57, Capacity
21 watts. Complete with volume control. Price
£2.5.6 (with transformer). £1.19.6 (without
transformer).

LTD. MANSFIELD . NOTTS.

Enables

35/-.
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MAGNETIC T.V. PARTS

We wero furtunate last month in
y for a . ) cCame
parts which are suitable for a 9in., 10in, or 12tn. magnetic tubs are
al approximately half of the present day cost., The unitaconcerned are —
which comprises a frame on which ars mounted the frame and
line deflection coils, and the focus cofls. (2) An E.H.T. Transformer to give 4dkV. (3)
A line output transformer. (4) A diagram showing the wiring of a suitahle circujt. The
uecessary valves for this circult, which are H,P, Pentodes, can be obtained from us. Of
course, you don’t have to stick to the original efrcuit. Any conventional circuit will do
equally well.
The price of the set of 4 Itemn as listed above is only £3 10s. 0d.,and as a Himited
nurmber only are available, we suggest that you order by return.
‘We will supply the circult separately at 2/6d. per copy and further we will deduct
this 2164, if you buy the kit within 2 weeks.
LYTIC CONDENSERS. (Onlyllgw stock from best manufacturers.)
v.

being abie to obtain a set of T.V. parts which nere
televial fact Wl

2mfd. 450 v, .. ............ . , 16mtd.389v. .. ... 711
8mifd, 450 v, 1/11 33 mtd. 850 v. 111
16 mfd. 450 v. 2/8
8 x 8 mtd. 450 v. 3/4 b
8 x 16 mfd. 450 v. 3/4 26 m1d. 25 v.
{g x ;c mtd. 480 v. 3/9 26 m1d, 50 v.
x

X 24 mtd. 450 v.
L8B30V, .,

1 0 5 oo . 10d.
TUNING CONDENSERS. 2 gang.00035, fitted with trimmers, and complete

with dust cover, These condensers made by ‘‘ PLESSEY * are of the type
used for tuning personnel receivers, Price in 6/8, plus 8d. postage.
4-GANG TUNING OOMDENSERS. .0006 each section—ftted trimmers— ceramic

in are oo in a very useful chassis, and are fitted with a drive

Surpins but new and perfect, Price 2/9, plus 1/3 postage. Case
of six units, 17/6, carriage paid.
£-GANG .0005 CONDENSER. alze ie { Price 4/9, plus 9d.

post.

ggommmox CORES L.¥. (urplus). 250 m.a., 9/6 ; 200 m.a., 6/- ; 70 m.a., 4/6;
ma., 3/9.

ERT. oomslnns (8urplus). .1 mtd. 5,000 v.,3/9 ;.02 mtd. 8,000 v., 3/9 ;.02 mtd.

5,000 v., 1/
P, NDENEHRS, We have all types in stock up to .1 mid., 8d. each ; .25 mtd.,
8d. :.6mld., 114, Parcel of 36 sasorted, no more than two ofapy value, 12/6.

Full range In etock, § and { watt, 44, each, 1 watt, 8d. each, Paroel of
100 assorted, all usetul sises, no more than two of any cue type, 12/6.
S ROLA " 3in. P.M. Speaker, fitted standard O.P. trans., 11/3.
“ROLA * 8ln., P.M, Speaker tted standard O.P, trans., 15/3.
 ROLA * ﬂln. P.M, Speaker, less output transtormer, 8/9,
PLESSHY . P.M, fitted standard output transformer, 29/6.
PLEASH NOTH.—That unless otherwise stated all g0o0ds are new and unused, and of
reoen faot

BULL'S RUISLIP DEPOT
RUISLIP MANOR - MIODLESEX

WINDMILL HILL -

|

[
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LONDON COUNTY COUNCIL

NORWOOD TECHNICAL COLLEGE

'Phone: WEST NORWOOD
GIPsy Rill 2268/9 LONDON, 8.E.27

TELECOMMUNICATIONS & ELECTRONICS

DAY and EVENING COURSES for the
following Examinations :—

o GiTY AND GUILDS OF LONDON
INSTITUTE IN TELECOMMUNICATIONS
ENGINEERING (Final Certificate)

@ GRADUATESHIP OF THE BRITISH

INSTITUTION OF RADIO ENGINEERS
EVENING COURSES, additional to above:—

@ RADIO SERVICE WORK (R.T.E.B.)
[ TELEVISION (Theory and Servicing)
) SERIES OF SHORT COURSES ON

MODERN APPLICATIONS OF ELEC-
TRONICS

ENROL NOW for the 1949/50 Session com-
mencing September next. Vacancies are limited

Full details and application forms from the Principal
(496)

KERSHAW'S KORNER KALLING
SPECIAL!!!

M.O.S. LINES

TELESONIC RECEIVERS, brand new, complete with
four 1.5 v. Hivac Midget valves ideal for making your own
personal portable 32/6 each. Post paid.

INERT 1.5 v. CELL BATTERIES, long life, fill with
plain water and have continuous use. Ideal for every
purpose. 3for 2/6. Post paid.

MAKE YOUR OWN CRYSTAL SET, with polished

terminal box complete with volume control, resistance,
etc. 1/6 each. Post paid.
S. KERSHAW

93/95 PERSHORE STREET, BIRMINGHAM, 5.

A
\ 8pecial
“Double-
Superhet”
Communications
Recelver for

Amateur and
Commercial

purposes.
£48.10.0 nett.
Complete Operating and dervicing Write for detalls.
Handbook available §/-ea. Designed and manufactured by:

RADIOVISION (Leicester) LTD., 58.60, RUTLAND ST,
'Phome: 0187 Cables: Hamiltopal. LEICESTER.

The “ Commander®’ Model “B”

ELECTROMAGNETIC
PHONE INSERTS

Miniature 60 £ permanent magnet balanced
armature units. Reed drive, corrugated
metal diaphragm. As used in Admiralty
sound-powered telephone handsets, giving
instant communication without batceries or
transformers. Also good (with trans.) as
miniature speakers for office intercom., etc.,
or as microphones. Size 2in. diam., lin. deep.
Few thousand only at 2/6 each, post paid.
Midget mic. trans. 2/- extra. Order at once,
sent by return.

WIRELESS S8UPPLIES UNLIMITED,
264-266, Old Christchurch Road,
BOURNEMOUTH, Hants.

transitcase, New
Made for the U.8. navy,

P

April advertisement),

Mce, and 150-230 Mcs.” Pr

PRECISION TEST EQUIPMENT

STANDARD SIGNAL GENERATOR TYPE 52, By
Cossor, Frequency range 6to 52 Mce, Modulationeither
oipe or pulse. Prov. for Ex, Mod. R.F. output varlable
from 1luV t0 100 mV. Complete with all acceuorlesnzlg
STANDARD BIGNAL GENERATOR TYPE I-222-A.
. Two trequency rangss, 8-15
ovislon s made for internal
crystal calibration. R.F. ontput variable from 1uV, to
100mV., Asnew............................

'RECISI AF. 0SCILLATORS.

By B.8.R.0 t0 16,000 cycles on two dials, 0to 600 a~ ©
010 16,000 cycles. As new and unused .
CRYSTAL OVENS. ADMIR. PATTERN 3190. For
precision frequency control of quartz crystals. (See
A £4/17/

Also *“ VARIACS.” Attenuators ete.
lage is exira on all the abo

PIKE BROS.

86 MILL LANE, LONDON, N.W.6
Telephone : HAMPSTEAD 4219

POST RADIO SUPPLIES

OFFER EX-STOCK
COPPER INSTRUMENT WIRE.
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED.
Most gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUENOL ROD. PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS.
Latest Radio Publications.
Send stamped addressed envelope for com-
prehensive lists, Trade supplied,

POST RADIO SUPPLIES

33, Bourne Gardens, London E.4.
"Phone : Clissold 4688

7
TYPE LO.50a,

........... £

(]
Send for lists,
ve.
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Rate 6/- for 2 lines or less and 3/- tor every additioual UNIVERSAL ELECTRONIC_ PRODUCTS, 56-.
line or part thereot, average lines 8 words, Box Numbers, Marylebone High St.. London, W.l. Tél

2 words plus 1/-. Press Day : August 1849 issue, first post
Wednesday, Jaly 6th. No responaibility sccepted lor errors,

. WARNING

Readers are warned that Government surplus
components which may be offered for sale
through our columns carry no manufacturers’
guarantee. Many of these components will have
been designed for special purposes making them
unsuitable for civilign use, or may have de-
teriorated as a result of the conditions under
which they have been stored. We cannot
undertake to deal with any complaints regarding

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS
TUNING Units.

FULL range of Denco, Lowther and Eddystone
goods avaiiable, 5 to 10 waveoand gram chassis
covering 3 to 60mc/s, 150 to 1,500<c/s, amplifiers
for every use, television Kits, radio kits, televisor
£51, working at 150 miles range with good re-
suits; s.a.e, for leaflet of sing.e items or illus-
trated 54-page catalogue, price 9d., to Mason's
(P.W.), Wivenhoe, nr. Colchester. (3594
G. W, SMITH & Co. (RADIO), Ltd., offers the
following sound and perfect.

R.4709 Responcer Unit, 10-valve television
chassis for .,ong distance reception with 4mc/s
bandwidth, compiete with all vajves and inciud-
ing comp.efe modification sheet; 52/6,
TRLEVISION receivers, type R3044A, ex-W.D.
brand new in sea.ed boxes with 1 524, 1 VU134,
1 VRI137, 2 VR136, 7 EF.50 vaives, a very cheap
and reiiable television conversion unit; 72/6

each,
TLLEVISION units type 26, brand new and
boxed, compiete with vyalves: 30/-; ditto type 24,

/6.
CHOKES, 5 henry at 200ma, 3/6 each; 7 henr
at 250ma, 8/6 each; 7 henry at 100ma, 6/-; 18
at 400. 9/6; 1.t. Samp, 5/- each.
TRANSFORMERS, mains, 200/250 input. output
380X 380v 300ma. 19/6 each; filament with 2.75v
at Ga.mpc,hS.SV at 6amp, 5v at 6amp, 4v at lamp,

each.

CONDENSERS, 25%25, 1/- each; 16X24 at 350v.
3/-; 16X 8 at 450v, 3/9; 1mfd at 2,000y, 1/6 each!
amfd mansbridge at 1.000v, 3/-; Imfd at 5,000v
w/k, 11,000y test. 2/6 each; 1 2.500v manshridge,
2/9 each; l1mfd 3.000v, 3/-each; lmfd 4,000v,
373 each: 1mfd 5.000v, 3/6 each; lmfd 250V,
4d each; 2mfd 400v, 9d each.

CONDENSERS variable 15pf single %anlg, 6d
each; ISFt twin gang 1/-; 00016 variable, 6d
each; 5pf with spindle 9d each; 75pf ditto. 9d
each; 2 gang 00035, 1/- each.

TELEVISION coil formers Polystrene dust cores,
4/9 doz., wound, 5/9 doz. (}2X1in),

RECEIVERS, brand new fype 18, less valves,
F 465kc/s, 12/6 each,
SUPPLY PACKS, 6v input, 190v 80ma output.
ully smoothed with 3 Ferranti chokes, 7/6
each; 12v vib. packs, 5/6 each; 24v vib. packs.
12/6 each,

ROTARY convertors, 230v d.c.-230v a.c. at
250watts, £10 each.

24 VOLT d.c. input, 230 a.c. output at 100watts,
55/- each.

METERS. 0-5ma 2in. 4/9 each; 0-20amp a.c.,
7{‘6 each! O-4amp thermo, 2/9 each; 0-6amp
thermo, 3/~ each; 0-20v d.c., 3/9 each,
CUTOUTS 12v, 3/6; stater relays 12y, 3/6;
morse keys ex-R.A.F., 1/- each; e.h.t. sleeving,
3d length; silver mica condensers, mostly 1%,
1/6 doz,, assorted values.

. J'SMITH & Co. (RADIO), Ltd.. 3. Lisle
St.. London, W.C.2. Tel, Gerrard 8204, Open all
day Saturday. (3763
1949 bandspread feeder unit with R F. stage

nine wavebands. 13.5-2.000 metres: 2'%d
stamp for illustrated brochure.—Coulphone
Radio Ormskirk Lancs. 2528
CONNOXSSEUR‘S receiver—world-wide results

on highl{ sensitive 10-valve communicaticn
receiver or, by change of switch, very high
quality reception of local stations on non-super-
het high fidelity receiver; basis rebuilt R1155.
9-1,500 metres; bass and treble controls (boost
to cut). gram input. PX4 push pull output, and
ail refinements. _
FEEDER units as abnve, for use with external
high quality amplifiers; write for details.
or call for demonstration; RI1155 specialists.
receivers repaired and re-aligned, also modified
as above, or to your requirements; R1155
circuit and values 2/- post free—R.T.S
Ltd., 5. Gladstone Rd., Wimbledon, S.W.19.
Tel, Lib, 3303. (1266
R.T.M.C. (EALING), Ltd., pioneers of the
williamson amplifier and now recognised as
the leading production of 1949, are again first
with & 9-valve model which incorporates built in
bullt to specification from finest com-
ponents; there is definitely no other amplifier on
the market to compare with it for quality and
price. offered at £30/10 complete; also PX4 model
(10 watt) (an entirely new production), 5
iginal 7-valve model, £25/10; standard model.
£25/10; separate pre-amp if required, £6/10; also
special offer of simpli ed Willlamson 7-valve
models at £20; all ampli teed t

{ _high Lit ﬂeré‘u:{lre atails.
be o est quality,—]

RT.M.C. FEallng)? Lid.. laurel House,
Little Ealing Lane. W.5. Eal. 6962.

o

l
l

Party

i0ge

Mews

NO W

AVAILABLE

Hermetically
Sealed

—And in oil if
required e

Illustrated is a typical Partridge
Transformer (Type DN) in its
Mumetal Screening Box. It is
metely to remind you that all
Partridge Precision Compon-
ents (standard or “° to specifica-
tion” types) are now available
as hermetically sealed units.

¢

Then there’s the new
PARTRIDGE «PPO” RANGE

—designed to meet more fully

the particular

demands

of

push-pull output transformers
where wide A.F. range with
low distortion are vital,

FULL DATA ON REQUEST

PARTRIDGE

' TRANSFORMERS LTD

Roebuck Road, Kingston-by-Pass, ,

Tolworth
TELEPHONE :

ELMBRIDGE

Surrey

6737-8

‘ Welbeck 4058.

SPECIALISTS in the design and manufacture
of high fidelity reproducing equipment from 4-
100watts for domestic or_ industrial purposes.
Our U.E.5 (6watts) and U.E.7 (12watts) series
amplifiers are designed especialy for the con-
noisseur who requires the finest possible repro-
duction from recorded music; both amplifiers
have a linear response over 3¢-20,000 cycles with
a damping factor of 12, and incorporate pre-
amplifier stage, together with independent con-
trol of bass and treble. Our policy is to produce
an instrument which represents the highest
standards in workmanship and performance and
no expense has been spared to achieve this q%ieqt.
A new addition to our range is the type U.E.3
(4watts) at £11/10. We also supply & range of
tuning units, both t.r.f. and superhet, for use
in conjunction with either our own or other
makes of amplifiers. We should be pleased to
quote you for the design and construction of a
unit or replacement chassis to your exact require-
ments. Full details of our products will be for-
warded on request, and we would welcome the
opportunity to demonstrate our equipment at any
time to suit your convenience. [3352
MPLIFIERS. new 60watt heavy duty pa
models. bullt for continuous rating and
rack mounting, £40: early delivery. send for
spec,—Broadcast & Acoustic Equipment Co., Ltd..
Tombland. Norwich. [2905
I{.A.F. model 1155 new, complete with valves.
£8/10, plus carriage; converted models, power
packs, quality amplifiers, speakers. auto changers
and cabinets reduced prices; send for list.—
Broadcast & Acoustic Equipment Co., Ltd.,
Tombland, Norwich, [2906
E offer the new ‘‘ Extended Range ' 8-watt
amplifier with revolutionar; dual-tone
control system, giving widest possible variation
to suit ail old and new recordings; built to in-
strument standards this 6-valve amplifier,
matched 0.03v ioput, is now offered at £24
complete; hear it at its best with Tridem Corner
speakers and the new Felicity TRF push-button

unit.
FELICITY GRAMOPHONE Co., 87a., Upper
Richmond Rd., London, S.W.15. Putney 1665
ADIO UNLIMITED i)roudly announce the
Sandringham portable a.c. mains amplifier.
a complete unit for the amplification of voice,
radio and records, suppiied comp ete with m/ce
microphone, pre-set radlo tuner, 10in speaker.
etc., housed in carryi case, baflie cabinet.
12gns. no extras; full technical data and photc-
graphic literature on request; individual com-
ponents supplied separately if desired.—Obta'n-
able only from Radio Unlimited, 16, Carnarvon
Rd., Leyton, London, E.10. 3285
IDCO amplifiers available with rated outputs
from 4-25 watts as standard units or up
to 75 watts as specified to order: we can offer a
prompt reasonable priced service to supply most
types of audio amplifiers to specification: en-
quiries welcomed, nothing toe small; standard
units, AA/4 4-watt 6V6 amplifier with tone an;
volume controls, £4/10; AA/10 push-pull 6V6
amlpifier with twin high impedance inputs, 10
watts output, complete, £10; these models are
supplied on chassis with high gloss ename!
finish; larger models in Imhof cases include €L&
push-pull instrument with output of 25 watts,
priced at £25; catalogue available; trade terms
to bona fide dealers.—Mail orders to 19, New-
comen Rd., callers to 61a, Gt. Park St., Welling-
borougn 15.‘;51
EW Qluality radio tuners, suit any standard
amplifier; No. 1, L. and M. wave 2-valve
T.R.F., with illuminated dial, glass and
escutcheon, R/G switch, built and tested. £4/10;
in kit form, 75/-; manual only, 3/6; No. 2, 3-
waveband 3-valve superhet with large, elaborate
horizontal illuminated dial, exceptional range
combined with quality; built, tested and
aligned, £7/10; in Kit form, 135/-; manual only.
3/6; the new N.R.S. quality amplifiers; No, 1,
qwatt, sick-up and tuner inputs, volume, tone
and feedback controls, 110-250 a.c.. built, tested,
119/6, or complete kit, 110/-, or constructional
manual only, 2/6; No. 2, 15watts push-pull.
pick-up and mike inputs, volume mixing.
control, 3 and 15ohms im%edance. output
250v a.c., built amplifier, 10gns or complete ki
9gns; manual only, 4/6; bargain Ilist, 2ud;
terms, c.w.0. or c.0.d—N.R.S.. 102, Parkhill
Rd. London, N.W.3. 3533
I ECEIVERS for the West country amateur,
Eddystone 680, a very high grade instrument,
13 valves, 480kc/s-30mc/s. £83; Bendix Com-
mand series 6-valve receivers, BC454, 3-6mc/s
and BCA455, 6-9mc/s, 37/6 ea., post 1/3; a.c.
power pack to suit, 47/6, post 1/-; control boxes,
12/6. post 1/-; 28v_Dynamotors, 10/6 ea., post
1/-; output transformers, 8/6, post 9d; guaran-
teed in new order; 1132A, unused, for the 100-
128mc/s band, adaptable to 144mc/s. 1l-valve
set, excellent controls, £4/19/6. p. and ¢.. 10/-;
3084A. absolutely spotless, 1l-valve, 200mgc/s,
£4/3/6. ¢. and p. free; RU16 Western E:ecpic
U.8.Navy aircraft rece{vers, spotless, in original
cartons, a 6-valve TRF recejver for amgﬁ. mod.
or c¢.w., covering 185kcs, 14mc/s, ea with
complete set 9 H type plug in coils, require
separate 12v and 250v pack, limited number, un-
repeatable, £9/10, c. and p.; c.w.0., only:
s.a.e. for lists,
~'N. PILL & PARTNERS. 49. Cobourg St.
Plymouth, Tel. 2239, 13768
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RECEIVERS, AMPLIFIERS_SECOND-HAND | Iy I3 8 B o M ARTON'S T.R.9 recelvers, complete with, six
2 Ex-Luftwaffe R.D.F. 8v sets, 300-600kc/s, BRINGING H E THE B bopuiar battery valves, give excellent S.W.

Do powar, ] results, or may be converted to broadgast.l bands

1 ot Titer Yissison, Blestric Rottaza; | terestedIn Jadmes. ek 1of” gart; PRld: 1 in-

S calibrator 10-100-1, c/s Marconi; | ¢ N L 1S

1 ﬂa test set 210 20-86mcys sig, gen. and | (AMERICAN) BACON receivers including American 532 RX, complete

Yavegevﬁr:A%,S;iowu p;igkaégr n}vo above items; | wiitrgtlélrxtgélwlx)lasgdval}\;gfs,tgic.S—Barton s, 41, 3’?d§
T34/ 3 | (410-420mc/s  transceiver | m a9 .

30mc/s ifs less 7 valves 3 eJ6s, 2 2021s, 2 6AGSS; ) ) . R88D, £50; R.A.P, UHF special, 25-130mecs,

SO0T GRS o, £, 101 S0SSKE/et | The first practical moving coil speaker séndffé"s?:nsi?'g?}?erii%‘iexﬁ‘ﬁi S o Ne.

B A KIND 113, The R.idgeway,'cmngxum1 Es | ?;g\: fr"om America somewhere around 38 walkle-alkies with spare kit 'va;xvis'.fﬁizzs the

uyer collects, . It was a great improvement over pair; ue amon - W generati .

5 ;i . A n 230v a.c., 12v d.c., £25; R.C.A. crystal wave-

P4 pmplifier, 25 wauts, 170 SPeakers. mike | o nything else but we thought it didn’t go ' meters, “T5-149, biind qow i tary Lol Wave:

and stand, £35.—Box 6917 [3783 _ : B, .
R'%'r‘?jér%%'s- Longonanication RX. vorklng |asfarasit could. Asa result the Hartley- }’;‘v"gﬁg‘fl"‘f‘y el istoég'jl%"’(‘}cegn‘fg/ L
-R88 510k 52Mc, neatesi £45.—Sedman. 55. | Turner speaker was born. cracked, d}srg‘amlf aod re lace with Petspex in
es Ave., Stockton Lane, York. {3732 one hour); Signa rp ultirange test unit:

G‘%%,U‘ ;
N i P | Triplett din meter 50 microam, basic, 1k or 20k
Aﬁ,#ﬁ'?ﬂﬂﬁ?ﬁ? offers 12pes and .l | By 1930 we had also produced and sold | op¥, 25 Tange: kv J0n ShamP basi &inx 100X
1 1185, 1at. power pack, speaker, working: |to the public the first dual unit or 5iB. s new £18; American Yo Ve tester, as new,
£7, 10.—5!.1%(}1{;?tg, Qkehampton. Lseléa all types, all tests, with chart, £16; send s.a.e.

o "
ALLICRAFT) .27, for 27-144 meg.. F.M. tweeter woofer probably because | please for our general lisie ot surptus gear.
H%: A-M.; demonstration in London; £16.— | we were the first to think that more | i ENGLISH, Rayleigh Rd., Hutton, Brem.?;%id
Box_ 6776. [362 : i x NEW LOUDSPEAKERS
-W. quality amplifier with 2-valve tuner with | than one unit was necessary to give the | E

S: & i 5 = "IYHE Trid 12D Corner cabinet with Barker
brookvagg;i) . avies, Ockbrook House, 1(3)51( frequency response demanded by real {WH unit lsecrjr:eligkatllng;zall cugt.%r{lers. priﬁ:e fl:.’»o;
rEL) { i i o a, standard mode B at £21.—Details from
_l E";E,‘,’éﬂon’?'ﬁf- Bb'ﬁgg' c‘:ﬁéﬁ;?‘id”'gla',{’ﬁrf,ﬁc-g h'gh ﬂde“ty' The HarFIex Turner I Felicity Gramophone Co., 87a, Upper Richmond
Radlo, 24, High St., Sedgley, Statis, {3672 | Duplex was abandoned within a year Rd"Es'Iw'lsin ot 5 [3492

N P, 2 A . o g [T JPEC, AL high-flux p.m.s, in, 11/6; 6%in,
(1R$#tflm.1§wﬁgnloﬂ§ sg;laklfe/rg.m.égo?fwé%g  because we didn't like the sound of it 8 13/6; 8in, 13/6; 10in, 23/6; Truvox wafer,

10. St. Barnabus St.. London. S W.1. 13662 | it had a coloration which still seems | 6Y4in, 25/-; Truvox 12in, 45/-; Wharfedale
OR sale. 10v g&g&z::gﬂget-ngg R RLAT, ‘inseparable from a large cone unit (the [ §oiden, }{3‘.‘:-L}j,/d',;nfﬁ’_%:sf'°~d-"N'R'S~[315?324
Betts, 19, WycBall Lane, Birmingham 5o (3782 l ** woofer " part of the set up.) BRg?g&ASTTib Dew 'x':’:ﬁ%?.‘e pm/iz12in e Sast

R88D receiver, as new, fitted S. meter i
0 ’ . 5z’ . ; detachable cones. 12.500 lines, standard £5/15;
Ste AN :él;,e; é%mgéfg’e'“:im manual; £55.--23, | Nearly twenty years later we still pin HI-Fi twin cone’ £6/10.—Broadcast & Acoustis

o | i i i Equipment Co., Ltd., Tombland, Norwich, [2908
RE8D and SLE. Ieceivers for sale, | our faith to a highly developed single
a n LOUDSPEA RS, ND.

theap, stooos Rae 0. BES, R4 Wolverhabsar | unit speaker, and as so many thousands K 120 BT ey con, £3: > GonD- P.U.

cheap, . . 39, . [57& of ical enthu iasts pin their faith to £3.—Scott, 21, Beaconsfield, Aberdeen.
RC97 television inc power pack fully con- musicat e s P XIOM 12, as new, makers carton: £5/10.—
V structed, good working order, requires only HartleY'Turner we rather feel we are not gé%x‘g%ze'xl'u%blﬁ,cngvée?'z%évef;poo‘d (3656
inor modification; bar ain, £17/10.—Pri se i i iudi S mode; , brand new;
ounon i g / iese | being unduly blinded by prejudice. So £6/10.—Common, 6. Qubens ke Bdiriel:

745 | 5 A 5
tnsistent and persistent is the testimon only.—Govt. surplus’ Tanng re-entrant
b P 4 50 speakers, 10in J) oA

ARBB Wwith cabinet, vibrator unit, s?.re & 6 i
Spea. e ime X0 | of users to the excellence of the Hartley- | & o speak 30/- each. Gairiane osProof. wit

ker, 'phones and

overhauled; 845 or near offer.—81, Lime Grove, 4
New;ri((.;o/z Looval mmunication reciinl | 1UFNer speaker that we thought it RADIO LONLIMITED, 16, Carnarvon Bd,
R. -valve communica e . e 5 . E.10.
good working condition, offers; Universa] | would be a good idea to let the citizens NUSED manufacturers’ surplus.—Rola 6l4in

Avomunor, £4; Acos 10in crystal P.u., new boxed. | of the United States know what we had P.M. speakers; 11/6 each, postage 7d.—
35/-.—Box 6875. [3 A A q McNeil, 164, Streatham Rd., Mitcham. (3653
ANDY Talky transceivers, 145mcs, world's | been doing since Rice and Kellogg set OICT twin-cone unit, unused, with power
smallest 11inX3inX3in, recently imported the ball rolling supply and nearly completed corner horn,
g;om :}{.S.A.:S%1€6£28.—Scott. 66, Braxted f’},‘é}g . £19 the lot; unit only £14/10.—Box 6907.
reatham. S.W.16, . NE each, Voigt senior corner horn and H.C.
A B88 1f 75-550kc/s-1.5-30mc/s, 14v, 6 bands, | While we have concentrated on the models, conipgplets base chambers and units:
Granfer. Reuent oo tomesil i St S0CL single unit they have turned to the S S B WARIES" pale with, matched Rolas:
SuﬂggxéIVER 1155 and circuit diagram o> | multiple unit speaker, until the search B EAND new 3pdition Surplus W B.. Rola
I{ plete. all valves. very little use% cost £15. | for excellence has produced speakers at Z?Pperr;lr‘llgt,l‘. post ??:::gédfosézﬁlir:ﬁgd. 12:
actt:epti&1%l&.:osgo;aryggm:gg;mer, 24v in[ggg\sr which are almost too dear to buy‘ Yet | Carnarvon Rs._ Leyton. London, E.10. (3291
out, w 5 = X . N a A 8 [ 5, o
[y Bendix Rx BC-6824-A, 11 valves: | some in this country are content to D, hMOS LY _T-Olﬂb Eno
,6 BATTERY clargers, 2-6-12 volts 1 ampere,
151295, 1-DARE 3iBear pi-9002. R.245 | follow the American trend. We cannot | 1 ac. mains i)per?;*z‘)de' meat steel, case Wit
-12J5, 1. 7, 2. —B, . o < g A - mmeter, real value, — ro-
Bng};og Rd..'ermmgham. . . " [3?1';9 sy if they are right or wrong ; it is a d%:ts, (2:86 Cantnden Ave., Et‘elt.ham!:es da . ag;l)g
-B.O. receiver, power pack, speaker and ¢oils, i -D:C.C. rotary convertor, as brand new,
H perfect order.  £28;  Hallicratters ‘ory | free country and they are entitled to do

d.c. input, 230 a.c. 50¢ output, 300watts,

Champion, realigned and {n perfect order, £21— | whatever they think best. complete in silence cabinet and with flters. tost
T.E.C., 101, Senhouse St., Maryport, Cumber- | £48; accept nearest £40.—Spensers & Wyllie, 22,
land {3706 Howevst., Edinburgh. [3229

AS new, 7-valve communication receiver BUI .. . the HartleY-TUrner 215 .59“5 ELLCTRIC motors.—Our  famous range of
imetres, heluding selesoad, el Gile. EGuss, | in the U.S.A. at 545 and we have WIILEN | i hip “Single-phase.” S0 om0 T qieck: example.
EF39, 'EF39. EBC33. EL33, rectifier and magic testimony from sound experts statmg £6/16/6; send for lists.—John  Steel, Bingley,
20 B{f.‘;‘t‘{sp'gfm‘“";’:ﬁé,ﬁig; Bc‘:)"mg?g?é 13605 | that on direct switch-over tests it is a | orks. Tel tﬁi,gﬁs}‘se;’,ws 2-6-12v. 108
£ Sl SRR, B R B o Spprosch-fo the ral g, o irpesDeclal trantiormiet eyckes o 20 TR
£6/15: Tess vaives, £4.10, oyl salDi it falves. | costing $500. You can believe | {Ror tay heariersiormers. chokes Electric Co.

cNagrtw%hAcoustic Equipment Co., Ltd., Toml[ﬂz:agg I it or not, but the proof is in our files, Ltdki{ﬁ)gdcilsgs?.sg%o Weston s nchmnozulsz,
EAK' TL/12 amp. and RC/PA pre-amp.. [ and it is proof supplied by men to whomj i mmiat.ulr: é‘“:ﬁ“ﬁl ?‘o‘;wﬁfﬁefnc{zo gears.
Eotiare motor Sound “mies Tk mleeder, ol | perfection  of performance is  more | 1o/ B, 5 0Ul8; Logal for imers, clocks, ete.:
in walnut cabinet, Barker 148A in gharles tri- [ important than price. Malgwbﬁg;t;yéi g(ex?:gg:rsmisztflg:‘;ev 'tSOOwatt.[?("rlxtzt
gg:? %71806.macch, as brand new, £65 or °“f§6‘65 Th . . . 400}, selr-s't.art. alr-cooled, 4-stroke, volt
eavebnas? radiogram without cabinet. 5 | The  solution of your high fidelity | oy %0 ut-out, ammeter, comblete with toals:
20 eifhands, magnetic_tuning on_multi- | problem is here at the absurdly low | spates. and instriction book, £25, plus carr.: new

e, Ve Sl SERNES UL | price of £9 ¢ but always rememacr thue | SGRSL opinesEAma T SRR
f\;‘j"r“eg{ehf?:;}g;“@g{é deatness reason *‘1&[3'3*2' | what we say doesn’t matter. It is what gﬁf"gg,i,v%.,;‘:gg{?“,;g}ﬁ‘gfgf, mg:,:fs‘é'g‘;;;?g:

NUSUAL offer, Pye television console s the user says—and he says  “‘ buy iﬂ’fytf%'&ﬁo?gb“i%ﬂ%e?;ﬁ%‘ef?'é&f‘alﬁi"ﬂ?ﬁf
with %‘L‘?ff-ﬁi’%%&‘éﬁ%aé‘ﬁﬁim‘é vory pnodified | Hartley-Turner.’” Literature free for | Lyon 12-16v S60watt. airocmiey” d-stroke, nearly
S Py Wi result. i Lieds by aonins | the asking, and ** New Notes in Radio | Trom B15 “del. ree: “pn ingicy £16/10 s
ment; £70, or D s L nompson. 28, Hilleourt | at 2'6 will tell you how to overcome a'l | onv, Fngine. Solex carb, per, tank. B.T.H. mag,

Drive. Bramley, Leeds. [3680 the other snags. e gens, en-
RI100 (B28), (1-valve communieation receiv- g | gmeds gt::d ?grnﬁrsntgslt zﬁg&lggdggfgﬁiga:gaggl;
< ers. covering 10-2,000 metres in 6 wave- | new shunt_ dynamos, 14-32v, gQOwatt not ex-
bands, 200/250v a.c. mains. Marconi equiv, of aircraft. £5, del. free; control boxes for above,

ARB8, 2RF, 3IF stages with Xtal gate 3watt i ‘mm.

O.P.. overhauled, aligned. remefalised cabinets. H A HARTLEY co LTD | m.cgﬁu&'D‘.“f]fe'orvaé?rﬁleu%gl?: m;itﬁ;' ctiloar;x-l
?rst irrntre %?,ndm%" z;,l lléagé;:t pl;rcle)g:\vser en:?bles l‘lls * M ¢ | gers, H.D. 50v 50a 3ect control panel, 200/250/1/
n_offe ese a g eceivers (usually 50 or 440/3/50 in. £20 plus arr; 24y 26a.
yalued sround £35) at, the %nlinrzsm&hﬂl;lc«tzhg 152, HAMMERS MITH RbD. , | control panel, meters, f?xsl:as.crheos. b0y SOWilg?
last: monev back if not satisfied guarantee. LO N DO N w 6 RiVersid 7 g}(s) 535: g:xl:;:: another, 6-24v 12a. m.c. ST
THE AMATEURS DEN, 181. lake R ‘Sorts- ’ “O Tverside 7387 | GiiRek 8" Gt. percy st London, W.C.1
mouth. 3747 Please see displayed advert. fo¢ 8,10 rests, ebc.
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! JUST RELEASED

«Q-MAX ’ SERIES TUNED

COLPITTS (Clapp) V.F.O.

Direct calibration on all amateur bands from
3.5 to 30 Mcs.

High or low imped. output.

Fund. Osc. works on low frequency.

Built-in stabiliser, Price 14 Gns.

FOR TELEVISION
Full range of components including
12in, C.R, tube .... .. £15 410

9in. C.R, tube £11 610
Haynes Line Output £1 16 0
Haynes Focus Coll ... £116 0
Haynes Scanning Coil £1 18 3

Gardners, Woden, E.H.T.s, etc. '

“Q-MAX" UTILITY S.M. DIAL
for Self-calibration

6-1 reduction.
| hole fixing straight on to panel.
Provision for illumination.

Size M X 6F  eeeeeriennnninens cesaeaens e 29/6
“Q-MAX”  GHASSIS  CUTTERS
AL
9/6 | 9/6 | 12/6 | 12/6 ] 12/6 | 12/6 | 25/~

Key 9d. Key 1/~

Latest AVO Sig. Gen, 100 ke/s-80 Mcs., £25,
Large stock British and U.S.A, valves.

Wearite midg‘et IFs. 10/6
Wearite *“ P " Coils .. 3/-
Ceramic Switch § p. 5 w. 10/-
Denco Chassis mtg. coils 3/9

REGISTER NOW—OQur new catalogue is
nearly ready—3d. post free.

RERRY,

(SHORT WAVE) LITD.

25, HIGH HOLBORN, LONDON, W.C.1
1 (Opp. Chancery Lane.) Tel. HOLborn 6231

=1 | NEW rotary converters with special smoothing

| —Johnson

| 9775w

equipment for television, radiograms, etc..
300 watts output, £23/10; 500 watts, £30; other
converters, various voltages, from £4/10; also
new electric motors, a.c. and d.c., B.T.H., Met-
vick at list prices; trade supplied; list available.
ngineering, 319, Kennington Rd
Rellance 1412-3. 3
switchboards, 12v-32v. 500
watts, volts, amps, cut-
outs, fuses, resistances, etc., 4 ga.l:e-oﬂs, superb
| unit, in case, or send £5 carriage paid; 75/-,
dynamos, 24 volts, 1,000 watts, 9inX7in, in
| spindle, or send 807- carriage paid: 75/-, v/
1/50, hp electric motors, incorporating 1,260
cycle converter, or send 80/- carriage paid;
| 58/-, mains transformer switchboards, 230v a.c.
to 12v, 5 separate take-offs, complete distribu-
tion panel, all switches, fuses, amps, ete.,
new, or send 60/~ carriage paid; 55/-, electric
motors, 12v and 24y, }4hp, 4inXain, with
spindle for drive, besutiful job, or send 60/-
cnrrmﬁe paid;; 45/-, dynamotor units, containing
12v, 24v, 130v and 300v d.c. dypamo or suitable
as 6v, 12v or 24v motor, approx. p, 1linX
sin, with spindle to take sma fri tone, mop,
etc., also contain adjustable 24v cut-out auto-
matic voltage control, smoothing condenser, re-
sistances, and many other extremely useful fit-
tings, beautifully made, or aend_s%- carriage
paid; 38/-, radio wavemeters, adj nt dial,
550-370 Mc/s, beautiful instrument in
send 40/- T host

st., Earlsfield, S.W.18. W
S. Rly. Electric Line; 10 minutes

TEST EQUIPMENT
VIGNAL generator, new and guaranteed; price

/6.
THE Home Lab ilsglna.l Generator has the refine-
ments of an expensive instrument at a fraction of
the price. Check the specification: 1, frequency
coverage 100£cs to 100mcs, in 6 ranges; 2. u-
lation 30% at 400 ¢.p.s., with vision for ex-
ternal modulation or carrier;
coarse and fine attenustor; 4, output impedance
10 ohms; 5, low leakage, RF tor double
screened; 6, very stable RF oscillator protected
by bufler stage; 5, accuracy of callbration 1%:
8, two output channels (high and low impedance)
gwmz controllable sinusoidal 400 ¢.p.s. voltaée:
. operates from A.C. mains 200-250 volts, MG
D.C. model also available; 10, twelve months’
guaraniee. Do not be decelved very low
price. This really s s first-class instrument.
and by dealing directly with the manufacturers
you save approximately £8/8. The high standards
of design and workmanship will sausif the most
critical. Send s.a.e. for full technical specifica-
tion; enclose P.O. for 2/68 if you
diagram. Terms of business: ¢.w.o., please add
2/- to cover postage and registration. Uniil our
ne& shgwrooms are opened we can only accept
orgers
HELY- N ELECTRONICS LABORATORIES,
67. Woodford Rd., Woodford, Essex. 13771
C221AK frequency meter, full range, spare
crystal; £6/10.—Box 6880. 30
'I‘AYLOR Model 65B oscillator, £10; Avo valve
tester, with data books, £11; both as new.—
Box 6905, {3742
VO mains oscillator, unused; offers over
“ £10/10 to G. Sisterson, 76, Aln St., Heb-
aurn, Co. Durham. 366
SNIGNAL generator, Marconi, T.F. 144G, per-
v fect, bargain; £50.—13, Ropers Ave., Chxgg-

ford, London, E.4
Bcezl meter, brand new (125
20me. 4. —Warran, 7, Cradd

London. S.E.11.

, E4, 5
frequency c/S-
s}, £1 locks
Parade, Ashtead, Surrey. .
VO'7, as brand new. £15; Triplett universal
multimeter, 20,000 /v, resistance 0-10m.
£12/10; latest American valve tester, £12.—Box
6787. (3666
ARCONI TF 144G. S. generator, as new,
several other types; also a very few com-
munication recelvers still avaflable: s.a.e. for
éullllparlt‘ieculars.?l‘:ldridge. 254, Grove Green[Rd.,
Sl Y. b
VO baitery oscillator, new batteries,
Atkins valve tester, both as new;
Cossor 339A D/B oscilloscope, £30; T/S.74 con-
verted oscillosco £15; both king
order; R1132A, 75/-; 24v 1,000% dynamo, 50/-;
Kodak 16mm cine camera, /1.9, .—Br?vant.
West St.. Cromer. 3629
ETERS.—0-7v, 2%in, m/¢, 9/6; 15v, 2%in,

m/c, 4/6; 150v 2in, m/c, 10/-; 300v. 2lain,
m/, 13/8: 3.500v, 3%in, m/¢, 20/-; 6,000v,
3i4in, m/c. 57/6; 15, v, 2In, m/c. double
reading, 8/-; 100ma. 2in, m/c, 7/6; 40/120ma,
n, double  Teading. /=3 Samp,

2in. T.C.. 5/-.
with switch,
Meter movements,
case (500microamp), 2/6:
movements, 5/+, or with two 100microamp, 5/6.
Al meters past extra. Ex-R.A.F. 2valve (2volt)
micropbpne amplifiers, as used In Dlan% inter-
self-contained metal case, can be used
~aid outflt. intercommunica-
tion system, or with crystal sef, complete, with
valves, 20/-. post 1/8: Wooden box to hold am-
plifier, 2/- extra: crl‘; tal sets. vgth permarient
deteetor, 9/6, in oal e, 18/6: headphones,
5/6. 7/6, 10/- and 12/6 vatr: permgnent de-
tectors, 2/6: soldering irons. $treamline. 50w.
9/-, standard 60w. 9/6: heavy duty, 150w. 12/6,
all post extra: letters only: new {llustrated list
sent on request with 1d stamo'and s.a.
| HIGHSTONE UTILITIES 58 New
| London E.11.

=3

e.
Wansrtfggd | = Telephone :
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for Best British Bargains
LIGHTING AND CHARGING SETS. Villiers
550 watt sets 2 h.p., single cylinder, air cooled,
vertical petrol engine direct coupled to 18-volt,
30.5-amp. D.C. Crypto generator, speed 2,000
r.p.m., with petrof tank and guard rails, £17/10/-,
3-circuit charging switchboard for above plant, in
pressed steel cabinet fitted variable charging
resistances, Field regulator for dynamo, 3 dircuit
ammeters and main current ammeter, voltmeter,
3 enclosed cut-outs, terminals and 3 pole coupling
plug, £6, All as new. Immediate delivery.
VILLIERS 14 k.w. plants, 24 h.p. single cylinder
4-stroke engine direct coupled to 35-volt 35-amp.
D.C. dynamo, with petrol tank and guard rails :
8s new, £25.
AUTOMATIC Cutin-Cutout for Battery Charg-
ing, non-mercury for 12-18-24 volts up to 25 amps.
Compound wound coil with laminated contacts,
three terminals, on bakelite base 3¢in. x 3}in., and
enclosed in bakelite case, 12/6.
RELAYS open type with heavy contact to carry
up to |0 amps. 24 volts D,C,, 7/6. Relay and
Rectifier unit D.P.C.O. relay and metal rectifier,
5/6 ; postage 1/6 extra.
VARIABLE RESISTANCES, slider type Jamin-
ated brush gear 3 ohms, 10 amps., 17/6. 6 ohms,
6 amps., 17/6. 1.2 ohms, 15 amps., 12/6. Rotary
resistances comprising resistance mats and radial
stud switch and contact arm 10 ohms, 18 amps..
30/-. Carriage 2/6 extra.
A.C. CIRCUIT BREAKERS, 74 amps.enclosed
type, 20/-
ELECTROSTATIC VOLTMETER. Flush
panel type, bakelite case, 3,500 volts, 21/-, postage

TRANSFORMERS. B.T.H.200/230/250 v. 50 cy.
input and 2 volts 20 amps. and 75 volts 6 amps.
output with 15 taps, £2/10, carriage 5/- extra.
500 watt transformer core wire and laminations,
surplus G.P.O. stock, 25/-, carriage 2/6.
SEWING MACHINE MOTOR, 220 volts
A.C., 1/25 h.p. with pulley belt and bracket,
£4{10/-. Foot control 55/- extra,

BATTERY CHARGER KIT, for home charging
from 230 volts A.C. double wound transformer,
metal rectifier, ballast resistance terminals and
base plate, 2 volts ¥ amp., 2H-. 6 volt, ¥ amp.,
35/-, with connection diagram.

D.C. DYNAMO BARGAINS. Crypto shunt
35 volts, 35 amps., 2,000 r.p.m., £15/10/-. Crypto
27/32 v., 9 amp., 2,500 r.p.m., £10. G.E.C. Com-
pound, 50/68 volts, 10/8 amp., 1,000 r.p.m.,
Leese Neville shunt, 30 volts, 5 amp.,
2,000 r.p.m., £2/15/-. 24-volt 30-amp. shunt,
2,000 r.p.m., 40/-. 12-volt, 30-amp., 2,000 r.p.m.,
25/-. Carriage extra. C.AV. I2-volt D.C.
Dynamos for Windmill work, 10 amps., 600/1,000
r.p.m. shunt wound, totally enclosed, shaft
extension at both ends for prop, new condition,
104 x 5in. dia., weight 24 Ibs., 50/-. Carriage 5/-

extra.
s MAGNETS. Swift Levick, alloy
perm. magnets, circular, horse-
shoe, machined and drilled, 13in
dia. by fin. thick, in. polar gap
weight 2 ozs,, lift 3 Ibs., 3/6 each
or 4for 10/-, post free.

TELEPHONES. House and office. Cor-
structors’ parts for your own set up. Ex-G.P.O.
wall type comprising, bracket mike, transformer
and condenser magneto bell, in walnut case
8in. x 6in, x 3}in., fitted terminalsand connections.
switch hook and contacts, hand magneto
generators and single receivers, 35/- per pair,
with wiring diagram : carriage and packing
5/- extra.

VARIABLE CONDENSERS, Large lab. type,
oil filled, in glass case, approx. .0005 mfd., with
heavy Ebonite knob and scale, 10/-. Carriage 2/«
SWITCHES. Dewar
Key panel type 7-way
C.0. with top plate
flush ficting, 5/-, or
50/- per dozen, Yax-
ley switches 3-pole
3.way 2/6, | pole 8-way
250 v. | amp. S.P.C.O.

Toggle switches

2/6.
2/-,D.P.C.O. 3/-. Pane!
Push Switch, make and break, 2/6.

Please include postage for mail orders.

ELECTRAD!IX RADIOS

Road,
MACaulas

S.w

s ——

London,
215>

214, Queenstown
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UDIO osc'r, 20-20kc/s Leland ins'ts., type
27; _ offers—Master Recording Studios.
tafford Lane. Stoke-on-Trent. 3726
OSCILLOSCOPE and Wobbulator complete.
£20; T.B. ¢/s 10 10 350.000 ¢/s X and Y plate
amplifiers. easy to handle. has outstanding per-
formance. fully guaranteed, immediate deliverv
with set of leads and klet. ‘‘ Oscilloscooe
Technique '"; further detalls from the manu-
facturers.—Erskine Laboratories. Ltd.. Scalbv.
Scarborough.
1HANSMITTING EQUIPMENT
NAEIONAL NTX 30/40 watt transmitter and
SM modulator, 230 A.C. rack mounting,
fé{)s—l.eﬂwich, 17, Walpole St., S.W.3, sxuglne

b {3760
'l\rzANS_-RECElvER TR9, 40-meter band ion-
vertible, battery cperated 9-valve, require

2v and 120v, seif-contained, in working order,
comp.ete with valves, £3; less valves, £2 to clear.
BURTWELL & DREW, Faringdon, Berks.
HALLICRAF’I’ER transmitters, type HT4E
complete to makers’ latest specification,
covering all amateur bands up to 30 mcs, with
speech amplifier, connecting cables, etc.; imme-
late dellveries in quantity: also available. ex-
port only, Brtish made Hallicrafter 5X42.—
Hallicrafier United Kingdom distributors. Mec-
Elroy-Adams Manufacturing Group, Ltd. 46,
Grevhound Rd.. London, W.6. 12778
GRAMOPHONE AND SOUND EQUIPMENT
COMPLETE disc recorder 78/33V3 rpm, quality
job, £25.—Box 6874. 703
-8.R, recorder, type DR33C, for sale, as new
and unused; offers.—Box 6835, 3678
EXINGTON £8 Fick-ups (2); accept £3, un-
used.—62, South £t., Cottingham. [3677
-M.V. hypersensitive pick-up. unused, iess
transformer, 30/-.—41, Queens Walk, Ailz‘l‘;

" ford. Midd'esex

-

0 (37
ECORDING blank discs 12in, box of 15 discs.
packed, carr. pald, 35/ G. Lawrence &
Co.. 3. S'ater Place. Liverpool, (3741
ECCA'S new automatic record player in case
(Garrard RC65 unit, Decca pick-up), as
new: £20.--89, Central Ave., Liverpool. 3667
RYSTAL microphone inserts {Cosmocord),
Mic-6, bakelised diaphragm. brand new;
{3/?(905" free.—Radio-Ald, Ltd., 29, Market St.z.
atford.

[362

l\/ ICRO-GROOVE hard acetate 7in D.S. re-
cording discs, packets of 80, £4 each.—
aster Recording Studios, Stafford Lane, Hanley,
toke-on-Trent. 3723
COUSTIC cabinet. triangular, splendid ap-
pearance, £8/10; Goodman 12in twin cone
Axiom, £7/10; gg_r]l_%ne callers welcome (Bir-

mingham).—Box 614
"NFINITE batle corner deflectors, sclentifically

designed acoustic chambers for 8 to 15in
speakers; lists.—Broadcast & Acoustic E ui&;
ment Co Ltd Tombland. Norwich. ?29

ICRO-GROOVE recording, interested In this
coming development? hen we have the
unit for you; s.a.e. to—Master Recording Studios.
Stafford Lane, Hanley, Stoke-on-Trent. (3723
I{EPLACEMENT radiogram chassis. a.c. mains,
3 waveband, large attractive dial, etc.. com-
plete with 8in p.m. speaker, 12gns.—Radio Un-
%nlx(l)ted, 16, Carnarvon Rd., Leyton, London.

.10, 132
VYAPE recording and erasing heads 5 or 15
ohms, lin dia. ¥%ln high, 30/- each; the
C.D.P. recorder, £32; recording discs all sizes.
-Morecambe Sound Service, 4-6, Green St..
Morecambe. 3749
T.H. cinems loudspeakers, handle 20 watts,
£5; Amperite ribbon_ microphones, 5
R.C.A, condenser mikes, £3; 50watt Vortexion
amg, £25; p.p. 1.1. transformers, 10/-.—Ross.
8, St. John's Rd., Manchester, 16, [3701
WILLIAMSON PX4 ampr., kit of parts, £10;
one R.F. tuner, £3, in cab't.; also speaker
cablnet, the lot, £14; disc rec’g precision tracker,
scrolling _ opt’l.,,  10gns.—Master  Recording
Studios. Percy St. (Entrance Stafford Lane),
Hanley. Stoke-on-Trent. [3725
.M.V. record player, quality amplifier with
separate bass and treble’ amplifiers and
PX4 output Baker 12 .P.O.
finite baffle; Ruan

in speaker in G
flle; £12.—Blirrell,
Mlinor, Heiston, Cornwall. 3756
AYMAX offer mnhoaany playing desks fittea
with the latest well-known rim dtive unit.
magnetic pick-up. auto-stop. etc.. £6/14/6 inci
tax; Collaro rim drive unit, PU. auto-stop.
etc., £5/10.—Raymax Elec. CoT; Ltd.. 126, N
wood Rd.. London, S.E.24. 13207
OMPLE' service for rebuilding customers’
radiograms. to modern standards; our ad-
ylce free to those wishing to convert their own
sets; we can supply amplifiers, auto-changers.
.F. units, etc.—Felicity Gramophone Co., 87a.
Tnoer Richmand Rd.. S.W 15 r3a03
VOIG’L upit -?lost-wu;hcomplete with p. pack

** Bosca,’

in Gw orn with bass chamber (white).
£30; "withs Williamson PX 25amp, ton. con..
Voigt P.U., moto superb record reproducer;

T. &
offers to—Master Recarding Stugios, Percy St..
(Entrance Stafford Lane), Hanley, Stokeiplrzxa
Trent,

1\, EMBERSHIP of the British Sound Recordin
n !‘—! Assoclation ensures the professional an
amdteur recording engineer and quality repro-
duction enthusiast. of all the latest infprmation
in the form of monthly lectures, pub] gatlons,
dem'o!?s fations and the official journal, ' Sound
Recording.” published quarterly; Vol 3, Nos.
W R avallable at 2/6 each.—Detalls of
membership and application form from Member~

i ing, 48. Mount [\zrllelwgr

ship Becretary. Harrie J. K
Rd., N. Chingford, London, E.4,

VALLANCE'S

BOLDERING IRONS.

PYROBIT. Instrument typa, 23/- post free. Wireless'
type, 23/~ post Iree.

S8OLON. 8traight bit, 20/6 post free. Pencil bit
22/~ post [ree.

SPARE ELEMENTS,

PYROBIT, Instrument type, 4/6 post free. Wireless
type, 5/6 post free,

SOLON. Both types, 5/6 post free,

SPARE BIT8-80LOK. Straight, 4/3 post free.
Penctl, 6/~ post free.

SIGNAL GENERATORS.
TAYLOR 65B. 100 kjcs. to 46 mjcs. and 400 c.p.s.
Audio, £16/12/6 post free.
EX U.8. ARMY., Brand uew 100 k/cs to 32 mjcs.
“Coil Turret’ band switching. 400 c.p.s. audio
110 volts. 50-60 c.p.s. A first class instrument made
by Espey Manufacturing Co. of New York. Complete
with manual, £16/17/6 carriage pald,
AVOMETER MODEL 40, £17/13/8 post free. Taylor
Junior I20A Meter, £8/10/- post free,
AVOMETER MODEL 7. £19/13/8 post free. Uni-
versal Avominor Mater, £8/12/- post free.
WEARITE ‘“ P " COILS. A complete range of superhet
coils, covering 12 to 3,000 metres in seven bands, when
tuned by a 500 p.f. condenser. Coils in each band are
available for aerial coupling, intervalve coupling, and
oscillator tor 465 k/cs.
BAND 1. 700 to 2,000 metres. 4. 12 to 35 metres.
3, 200 to 557 metres. 5. 84 to 100 metres.
3. 16 to 47 metres. 6. 81to 261 metres.
7. 2500 750 metres,
P.A.—Aerial, P.H.F.~Intervalve. P.0. Oscillator.
All types 3/8 each post free.
SOUND BALES 036X OUTPUT TRANSFO 3
Matches PX4 or PX25 valves In Push I'ull to 6 or 15
ohm loudepeakers, Response level from 20 c.p.s. to
20,000 0.p.s. (808 " Wireless World ** Test Report.)
Price £2/10/~ post free.

SPEEDY POSTAL SERVICE C.W.0. or €,0.D.

VALLANCE & DAVISON LIMITED
(Dapt. W.W,)
144 Briggate, Leeds I. 'Phone 29428-9

MIDLAND INSTRUMENT Co.

FOR GOVT. SURPLUS STOCK, ETC.

U.8. ARMY FREQUENCY METERS TS-69/AP, cover
341 to 1,000 mc/s with high precision cavity, 341 to700
with limits of 1 me/s., 700 to 1,000 with lanits of
2 me/sindicated on Veeder counter, suitable for ama-
teur band 420/466 mc/s., fitted super 0-200 microampere
meter, 3jin. scale, complete with crystal valve, stub
aerfa] etc., In smart crackle finish cases with cover,
23in. X 6in. x 5in.,calibration sheetsin hinged frame,
also super transit case, brand new unused, 70/-,
carriage 7/6.

BURGLAR ALARMS, closed circuit type. embody
200 ohm cont{nuous drain relay, with holding (non-
return) contacts, heavy alarm circult contacts, press
button actuating 4 ohm winding for setting, closed
clrcuit test indicator lamp, unset to set changeover
switch, in smart wall fixing cases 7in, x 4jin. X 3in.,
will cover large or stall premises with high efficiency,
operatesfrom 6 to 12 volt battery or charger, and can
be used with battery or mains bell (not supplied),
superior to those now selling at £5 and over,brand new
with {nstructions, 80/-, post 1/-.

BURGESS MICRO SWITCHES, suitable for above
alarms, 1/6, poset 3d., four different types, 5/~, post. 8d.

U.8. RADIO RECEIVERS BC-824-A., contain 11
valves, JRC-8008 (8), JKR-9002, ¥8G7(3), 12AH7/GT
{2), 12C8 and 12HS6, 2 and 8 gang condensers, L.F, and
variable dust core colls, etc., transformers, pots.,

and etc,, etc., chassis
moumted with side protectiou frame, 151{n. x 7{in. x
6in,,condition new, unused, 30/-,carrlage2/6. -

CRYSTAL VALVE RECTIFIERS, “ Sylvania ' 1N31,
also " B,T.H. " CV-10, brand new, 378, post 3d., 6 for
18/-, post 8d.

TOOL SETS, consist of ** fu%gt lLu(.;ul "Ag!;}!' pu’cg-,
“ Terrys '’ B.A. spanner sets (8-sizes), ** o°*
box spanner, one end 4 the other 6 B.A., ditto 4in,
one end 4 B.A., " Atkinsons '’ 6in. screwdriver, too!
shop price 12/8, our price brand new, 4'- set, post 0d.

Above and hundreds of other fnteresting Radio,

Electronic and Mechanical items are Included in our

new July lists, send 8.A.E. for a copy.

MOORPOOL CIRCLE, BIRMINGHAM, 17
4 Tel. HARborne 1308 or 2664

July. 1949

LA’I‘EST tyge tape recorder,
with buil
qualit; reproduction,

double track.
-{n radio and auto-change. high
A radio, microphone or
records, speech, musig, all new, in inet, any
examination and_trial; £165.-9, Troy Grove
Wyche Avenue, Kings Heath, B'ham. [3757
OLLARO a.¢.47 motor w, 12in turntable, var,
Speed, £5; Collaro RP49 motor/pick-up/
autostop combined unit, £5/10; Collaro new
RC49 a.c. mixed nuto-changer with super crystal
pick-up, special offer, £14, carr. pald; tcrms,
¢.w.0. OT c.0.d.; bargaln list, 2l.d —N.R'S., 103
Parkhill Rd.. ndon, N.W.3. {35,
PROFESSIONAL recording equipment, blank
discs, amplifiers, microphones and mag-
netic tape recorders. gramophone motors with
non-magnetic turntables: pressings produced
from your own masters in any quantity: full
trade terms available.—Sound Discs (Supblies).

37, Hoghton 8t., Southport, Lancs. L
-8.8, portable recording machine fitted with
Marconiphone pick-up, all new, &£65;

B.8.R. special recording amp!lifier, as new, £40°
B.S.R. PA.20.B, high gain amplifier, new, £26;
M.S.8. pick-up with sapphire, £5; Collaro motor
with _latest lifhtwelght crystal plck-up, new,
£8; B.S.R. twin speakers, £7/10; Vitavox 20w

0; mikes & stands.—H. &

™

speaker, in cabinet,

. M. Porteous, " Quality Recordings,” Queens
Garage, Rhyl, N. Wales, [3735
COMPONENTS-SECOND-HAND, SURPLUS

OUTHERN RADIO'S wireless bargains.,

RADIO publications: * Radio Modernisation
Manual,” 3/6; ** World Wide Station List " (in-
cluding Copenhagen Plan). 1/6; '’ 1
Television,” 1/6; '* AC/DC Recelver Construc-
ilon Manual,”” 2/6; Radio Valve Equivalents,’
2/6; ‘' Dsing Ex-Service Equipment.”’ 2/6;
'’ Radio Inductance Manual,’* 2/6; ' The Walkie
Talkle Manual,” 2/6: ‘ Radioc Constructors
Manual,” 3/-; ** Frequency Modulation Receivers
Manual,'” 2/6; Radlo Valve Application Manual,"
S/-: " Radio Aerial Handbook,” 2/6; * Radio
Valve Manual,” 3/6.

NAVAL Aldis lamps, 9in dia., with 9 feet water-
groof cable, spare lens, filters and three 110-volt
ulbs. for 110 volts or 250 volt operation, in
strong oak storage case. brand new, 40/-. carri-
age 5/-; leather hammers, ideal for panel and

chassis work, double-sided, brand new 2/6, post
6d; slow-motion motors, 24-volt A.C./D.C..
initial speed 500rpm, final gearlnlg 10rpm, in
black enamelled case 10/-. post 1/-; Marcon|

aerial filter units, easily inco
line, complete with on/off switch, brand new
and boxed 10/-, post 1/-: 50:1 microphone trans-
formers Mu metal shield, H.M.V, make 5/-, post
9d; R.A.F. morse keys 1/6 each, post 3d; 1:1
ratlo isolation transformers 2/- each, ?ost 9d;
tannoy power mike. inserts, in sealed tins 2/6,
vost 6d; fractional h./p. motors, 200/250v A.C,,
black crackle finish, 1/40th h.p.. 4inX2%in dia..
power packs
. input, 250
volts at 30 milliamps output, fully smoothed and
supressed, with on/off switch and lamp, in metal
case llinXeéinX4in 22/6, post 2/6: rmanent
crystal detectors 2/6 each, post 3d; V.C.R.
bases 2/6 each, post 3d; 3-gang .0005 condensers,
14in spindle, 7/6.
SOUTHERN RADIO SUPPLY, Ltd.. 46, Lisle
8t., London, W.C.2. Gerrard 6653, [3769
{RITH RADIOCRAFT. Ltd.. Leicester, offer: -

ENAMELLED wire, 14, 16, 18, 20, 22, swg Y%lb
3/-. 11b 6/-; 24, 26. 28, 30, swg, }/12 1/98, Ib
3/6; 11b 7/-; 32, 34, 36, 38, awe, 14Ib 3/~ IZlp
4/-; 1lb 8/-; all prices include reels, postage
extra under £1; 25% trade discount to bons
fide traders and service men, minimum trade
order, £1 net; ebonite rod, asst. sizes, %qin to
¥in. 12X1ft lengths, 5/-. plus 6d post, or 12X
3tt lengths, 15/-, plus 1/3 post; telephone hand
sets, latest streamline type, brand new. in
maker’s cartons, with 4-way cord and plug,
10/6 plus 6d post; moving coll headphone and
mike “sets, new condition, 5/- plus 6d post;
U.S.A. make luxury headphones, HR type, 2.000-
ohms, brand new, in maker's carton, 10/6 plus
ost; brass terminals, 4BA
captive head., 24 for 5/- glus 6d post! hook-up
wire, 72yds asst. colours, 5/- plus 6d ost; tele~
phone wire, twin 7/38 conductors, 36yds, 5/-
‘us st; lacquered DCC Instrument wire,
/36. red, green, black, yellow or asst., 60yds
/- plus 6d post; sleeving, 1, 114 and 2mm, 72yds
asst. colours, 5/- 1plus 6d. post; {.F. transformers,
455kc/s adjustable dust cores, 5/- per pr. plus
; rheostats, UU.S.A. make, 1000hms or 3.
ohms, 25watt. wire wound, 3/6 each plus 3d
post; satisfactlon guaranteed or cash refunded
without question.
FRITH ADIOCRAFT, Ltd., 69-71, Church
Gate. Lelcester. 3539
WO B.F.O.s output 2 watts at 5 or 5,00002
lmgedngge. range: 350-3,000 & 2,’500-[6.000
c.p.s.~—Box . 37
ELEVISION.~We are manufacturers of ap-
proved ‘and tested components for ** Wire-
less World ** Televisor. see review. Nov.. 1943.
issue, and can supply from stock. line and frame
deflector colls. line output transformers. focus
colls and shrouds, focus and deflection assem-
blies correct to designer’s specification; com.
plete sets of 21 colils, nnt} fllters can be supplied
| from stock isr ** Wireless World  superhet
nd units: television components
of all types from stock at current prices.—For
loartlculars please write or ‘phone ‘° Handv-
narts.”’ 226, 228. ton Rd.. S. Wimbledon.
! Lib. 7461. near S Wimbledon Tube Station
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AGSLIPS and Selsyns, many types in stock,
send

for list.—Hopton Radio, 1, Hopton
rade, Streatham High Rd.. S.W.16. Strealnﬁ

6165.
ér;LENIUDQ rectiflers, 720v a.C., 5560v dc., 3
amp.. c(‘ wave, normally £3/15; our price,
new, unused, 15/- p.1. ¢c.w.0.—Logan, 1, West
aAl.ey Hitchin. Herts. [
EFLECTOR _coil assembly 22/-,
25(-, for W.W. television receiver;
ment wires; s.a.e. list.—R. F. Shilton, 19, Claren-
don Rd.. Salisbury, Wilts. 3731
TELEVIS]ON scanning coils, 30/-; frame out-
put transformers, 17/6; line output trans-
formers, 25/-; also mains transformers, chokes,
etc.—The Banner Electric Co., Ltd., Hoddesdon.
EX-R.A.F. rotary transformers type 46, 18
voits d¢ to 450 volts 50mA; type 47 9v dc to
450y S0mA, lete wi hable blower
:mdt 200:1 gear box, either type 10/-. plus 1/6
po!

St,
G. HENSON LITTLEWOOD & Co., 27, Ballg;g;

volt windings at 5amps each,

217-; Midget 100k volume contruls less switch
/6 ‘ea.—Uncle Tom's ‘Radio Cabin, 5. Seyen
stars Court, Manchester, 4. 3210
. YOU'LL probably %ejt it at Smith's, Edgware
Rd.!’ Everything for the construc-

tor, from a 1/10watt resistor to a radiogram

cabinet, lowest prices, biggest _variety.—Near
Metropolitan Music Hall. Pad. 5891. (8005
'AGNETIC reactors, 100w size, ex-Govt., con-

trols A.C. supply, as June wW.W., 15/-;
metal reotifier F/W. charges 12v at samps, 18/6.
-—Malden Transformer Supplies, 202, Cambrsdge
Rd., Norbiton, Surr}e{. 3727
TBLEVISION. E.H.-T.1 trans, 2.500 an 2v

trop:calised, no flashover, insulation test
8 guaranted the very best, 35/-; E.HL.T.2.
with 4v winding. 37/6; M.T.1, 275-0-
6.3 5v, interleaved, impregnated, un-
beatable value, 16/6.

HILLFIELD'S MAIL RADIO, 8, Burnham Rd.,
Whitley, Coventry. . {3770
rPYEST  meter panel, comprising & 0-5m/amp
and a 0-20v M/c meters. 3 pots. toggle,
Yaxley type and stud switches, etc.. new and
boxed; 12/6 post free.—Radio Unlimited. 16.
Carnarvon . Leyton, London, E.10. Sa.e.
full list surpius bargains. {3292
ANUFACTURERS.—Enamel. copper wires.
all gauges. laminations. all types, huge
stocks radio components, s/m. m/m, p/t _and
bloek condensers, close tolerance and high
stability resistors to 1%:; all goods guaranteed.—
L.E. Simmonds, 6a. Byron Rd.. Harrow, Middx.
Telephones, Underhill 0045, Harrow 0315.
UILD # portable radio this summer, €
tremelfr simple switch oscillator unit with
frame aerial for medium and long wave. superhet.
commercial performance. 22/6. ty 1, from
component dealers, Or send s.a.e. for details to
S Hobbies Division, Douglas Electronic Indus-
tries, Ltd.. Brintlow, Nr. Rugb; 3
ESTECT

,000v,
as above,
275 80ma

sistors, 1{9 dozen; 75 m/a L.F. chokes, 18/~
dozen; . d ceramic midget variables, 8/6
dozen; trade only; samples supplied against

officia] order; many other keen lines in our cur-

rent list.—Press & Moore. Ltd.. Dept. ' G, 34,
Shakespeare St., Nottingham. Tel. 45466, (3713
UPERHET .coils. 3wo 465kc, with diagram

2/6 Yair. kit of parts for L.M.S. (iron
), coill 3ack a65kc, 9/67 8mid 450 electro-
Iytics, 2/-; droppers, 1/-; assorted eyelets, eye-
letags and solder tags, 6 g‘ross 6/-: 50pt trimmers,
ad; send for cheapest list in England.—Sussex
Electronics, Ltd., (G) Riley Rd.. Bnghtm[iisga.

Tel, 3346.

ACK PORTER, Ltd.. for reliable components
at very keen prices, boxed 12v vibrators,
1/-; relays, 9di Sprague 15mfd, 750v_working
ofl block condensers, 7/6; .01 Dubilier mica con-
densers, 2/6 dozen; moving coil headphones
with transformer and m.c. microphone, boxed
complete, 10/-; send for lists.—Jack Porter,
Ltd.. 30/31, College Street, Worcester, (3499
RAND new: Electrolytics, 8+16/350v can.
3/-; 1FTs, 465 kc/s, 10/~ pair; dropper re-
sistances, 470 ohm, 3/-: double and singie end
push on white pointers, 4d ea.; 3-pole, 3-way
<mall switches. 2/-; mains transformers, 4v, 6-3v,
290-0-290 unshrouded, 8/6; table lamp switches,
ush-on/push-oﬂ in lvory. 2/-; ¢.w.0.—Dept, M.
& King's Ave., New Malden, Surrey. (Inciude
postage). . (3711
C()uDENSERS.—Pa‘ er dielectric in rectangu-
lar metal cans, 2mfd 500v d.c.. and lmtd
1.000v d.c., in unused condition. approximatelv
1,400 for, disgosal' radio frequency cable bv B.I.
ables, 7/.022 and 3/.018 low-capacity twin semi
alr-spaced dielectric cable with star-shaped
core, approximately 4.000 yards for disposal.
also codxial solid.idielectrsc cable in sizes 1/.128.
1/.029, 7/.032, /.056.—John Cashmore. Ltd..
Great Bridge, Tipton. Staffs 1323
R&N‘D new mains transformer bargains,
lly guaranteed, stan}c‘iﬁd drop through
ud al m

type with top & nd_ botto:
rame. niversal L.T.s for 4v or Sv recti-
fiers. Screened  and tapped primaries,
250-0-250v 80ma, 16/-; 300-0-300v_80ma, 16/-;

$20-0-356v 80ma. 16/-: 250-0-250v 100 ma, 18/-;

300-0-300v 100ma, 18/~ /=3
350.0-250 60ma. 6.3v 3a, 5v B -0-
250v 60ma. 4v da. 4v 2a, 14 '6; fully shrouded

upright type, 2/- extra; not Govt. surplus; order
yours now: c.w.0.

DIRECT MAIL ORDER SUPPLIES. 5. Beaumont
Rd., Manchester, 21. 13364

MAINS TRANSFORMERS, Input 200-250 v.,
50 cycles, in steps of 10 v. OQutput 450!0/450 v.
250 mfa., 4 v. 4 a., Sv.4a,63v.82, 63v. 8a,,
62/6. Ditto 450/0/450 v., 250 m/a., 6.3 v. 42.,5 v.
42, 4v.82,4v.8a., 60/ ‘Another 500/350/0/350/
500 v., 250 mfa., 63v.82a.,0 45V 4 a, twice,
6.3v.tapped at2v.2a., 67/6. Another 350/0/350 v.,
300 mfa., 4v.8a.,4v. 42, 6.3v.4a., 6.3 v.tapp
2v.2a., 57/6. Another 500/0/500 v., 300 mfa., 6.3
v.82.,63v.82a,63v.4a, 4.4a,5v.42.,67/6
EX-R.A.F. MICROPH ONE TESTERS (new).
These consist of a Ferranti 0 to 450 m/amp, 2%in.
scale meter shunted to | m/a incorporated West-
inghouse Rectifier, the whole encased in polished
teak case, calibrated at present 0 to 10 v.,25/- each.
MAINS TRANSFORMERS (Auto Wound).
Voltage Changers capped 10, 20, 25, 90, 130, 150,
190, 210, and 230 v., all at 1,000 watts, a com-
bination of 24 voltages can be obtained from this
transformer, new ex-Government Stock, £5/10/0
each, carriage 5/-. Mains Booster Transformer,
capped 0, 6, 10, 19, 175, 200, 220, 225, 240 and
250 v. at 1,500 watts (new, ex-Government),
£5/5/0 each, carriage S{-. Another AutoWound,
tapped 0, 110, 150, 190, 210 and 230 v. at 1,500
watts, €6/10/0 each, carriage 5/-. Ditto, 2,000
watts, £7/5/0 each, carriage Sl-.

EX-R.A.F. CRYSTAL MONITORS, type 2,
complete in wooden carrying case, the frequency
depending on crystal used, 5/- each. Short Wave
Aerial Coupling Units (Wavemeters), 5/- each,
ELECTRIC LIGHT CHECK METERS (Watt-

Hour). A.C.50 cys., 200/250 v, 5 amp. load, 18/6.
post 2/-. 10 amp., 21/-, post 2/- ; 20 amp., 25/-,
post 2/-; alsoa few only Pre-Payment 1/- slot type,
20 amp. load, less coin box, complete with syn-
chronous Motor, 35/- each, carriage 3/6.
SPECIAL OFFER METERS, all new, boxed.
Moving Coil, first grade instruments, 0to20v.,
10/- each, or 3 for 25/-; 0 to 40 v., 12/6 each;
0 to 10 amps., 15/- each, all 2in., scale. 0 to 20 v.,
A.C., calibrated 50 cycles, 25/ each; 0 to 40
amps., thermo-coupled, 25/- each.

MAINS TRANSFORMERS, all 200/250 v.,
50 cys., | phase, input, output 700/0/700 v., 70
m} ya, 12v. la, 30/- each. Another
525/525 v., 150 m/a., 6.3 v., Sa.,5v.,3a.,37-each.
Another 2,350 v. at 500 m/a., 85/- each. Mains
Smoothing Chokes, 10 Hy. 100 m/a., 6/- ; 150 mja.,
8/63 350 m/a., 25/-3 5 Hy., 250 m/fa., 17/6.
EX-R.A.F. ROTARY CONVERTERS, 12 v.,
D.C., input 230 v. A.C., 50 cys. | phase at 100 w.
output, 85/- each, carriage 3/6. Ditto 24 v. input,
65/- each, carriage 3/6.

PRE-PAYMENT |/ SLOT ELECTRICLIGHT
CHECK METERS, 200/250 volts, 50 cys. ! ph.,
24 amp. load, 30/- each, carriage 3/6; 5 amp, load
35/-, carriage 3/6. 10amp. load, 42/6 each, carriage
3/6

16.

EX-RADAR POWER UNITS TYPE 1215,
4 H.V. Rectifying Valve | SU4g H.V.
Condensers 8,000 V/Wkg. Chokes Relays, etc.
(New boxed 385/~ each, carriage 5/-). Ex-U.5.A.
Hand Driven Generators complete  with all
smoothing output 450 volts at |10 m/amps. also
2 L.T. tappings 30/- each, carriage 3/6. Ditto
162 volts at 60 mjamp., also 3 v. 2 a., 22/6 each,
carriage 2/6.

MAINS TRANSFORMERS INPUT, 2007250
volts in steps of 10 volts output tapped 6, 12 and
24 volts at 25 amps., 65/- each carriage 3/6. Another
230 volts input with 3, 4 volt windings at 5 amps.,
25/~ each. Another 200/250 volts input output
6, 12and 20 volts at 4/5 amps., 27/6 each, post 1/6.
MOTOR ALTERNATORS, ex-R.A.F. as new
230 v. A.C. 50 cys. | ph. input. Output 250 v.
625 cys. | ph. at 24 amps., 75/- each. Ditto 1,725
cys. output, 85/= Please note both these machines
require a 24 v. D.C. excitation.

SIGNAL GENERATOR EX-ADMIRALTY
PATTERN, TYPE 4999, range 6.5 to 100 Mc/s,
continuous in 3 ranges, €15 each, First grade
Moving Coil Meters 24in. scale 350-0-350 millivolts.
25/- each. Another 0 to 10 M/amps., also scaled
for 100 Mfa,, 17/6 each, another 3 range 0 to |5
| maps., 0 to 30 volts 0 to 150 volts, 25/- each.

GALPINS

ELECTRICAL STORES
408 HIGH STREET, LEWISHAM, LONDON, S.E.13
Telephone : Lee Green 0309. Near Lewisham Hospital.

TERMS : CASH WITH ORDER. NO C.0.D.
THURSDAY EARLY CLOSING

SYNCHRONOUS MOTORS 200/250
VOLTS, 50 cys. | ph., convertible as Clock Move-
ment, 12/6 each. Resistances 350 ohms to carry
.25 amps, (fixed) but can easily be fitted with 2
slider, 8/6 each.

EX-NAVAL CATHODE RAY INDICATOR
POWER UNITS (new). Sold for component
parts only consisting of approx. 150 Resistances
and Condensers of various values,H.V.,Condensers,
Chokes all mounted on solid brass chassis weight
90 tbs., to clear 35/- each, carriage forward.

EX-R.A.F. LF.F. UNITS CONTAINING 10
VALVES, EF 50s, SP 6ls, EA 50s, etc.,power sup-
ply Motor generator 12 volts D.C. input 450 volts.
50 M/amps. output, and m other useful com-
ponents as new, 32/6 each. Ditto with a 24 volt
input Generator Valve sequence slightly different,
Generator can easily be converted to run as a
Motor off A.C. mains, 30/ each.

EX-R.A.F. INDICATOR UNITS (as new),
type 48a containing 2 Tubes type 138a and many
other useful parts, 45/« each. Another type |98
one tube only but many more valves in the Time
Base, 42/6 each.

EX-R.A.E. R.F. UNITS TYPE 101, Containing
5 valves EF 50, Ea 50, 5U4g, EB34, approx. 100
assorted Resistances and Condensers also a 24
volt Universa) miniature Motor all mounted on
silver plated chassis (new), 37/6 each.

SHORT WAVE COUPLING AERIAL
QNlTS (Wavemeters), absorption type wound
with 20 and |2 gauge Silver plated wire, 24 to 5%
meters, 3/6 each. No. 19 VARIOMETERS con-
taining H.V. Condenser Instrument Rectifier,
useful for parts, 3/6 each.

EX-NAVAL TELEPHONE HAND-SETS
BAKELITE PATTERN (self-energised), no
battery required, complete with wall bracket
(new), 15/-per pair, post 1/6. Ditto complete with
Buzzer ringing mounted in weather proof box,
24 volt required for energising Buzzer only.
complete with Hand-set, 15/- each, or 25/- per
pair.

EX-NAVAL NAVIGATION INSTRUMENT
Containing F.H.P. 230 volt A.C./D.C. Motor,
first grade 3fin. scale ohm-meter, Standard
Potentiometers 2, other Resistances both variable
and fixed also some very useful Gun-Metal Gears
(new), 65/- each, carriage 10/-.

MAINS VARIABLE STUD SWITCHARM
TYPE. Resistances 25 Studs, 50 ohms to carry
1.4 to 9 amps., 30/- each. 10 ohms. to carry 9/14
amps., 32/6 each, many other types in stock,
please forward your enquiries.

MAINS TRANSFORMERS, Auto type input
200/250 volts 50 cys. | ph. Output tapped 14 and
174 volts at 30 amps., 55/-. Ditto with 2 tappings
of 4 volts at 20 amps., 25/- each, carriage 2/6.
Another double wound 110 volts to 230 volts or
vice versa at 4,000 watts, £10 each, carriage paid.

EX-NAVAL ROTARY CONVERTERS, AS
NEW, 110 voits input. 230 voles 50 cys. | ph.
output at 500 watts, £9 each, carriage paid.
Ditto 230 volts input output as above, €12/10/0
each, carriage paid, weight approx. 100 ib.

EX-GOVT. AS NEW, SPENCER TURBO
COMPRESS ORS complete with an A.C./D.C,
Motor 230 volts at 10 amps. *(2 h.p.), 10,000
r.p.m. continuous rating, makers Black and
IlD;.Icker. a few only to clear, €12/10/0each, carriage
s

SWITCH-BOARD A.C. VOLTMETERS
(Well known makess), new 6in. scale 0 to 105
volts, external resistance can easily be fitted for
higher range, 25/- each, post 1/6, other Meters
also in stock, please forward your requirements.

Please note we have just purchased a large
parcel of A.C. Electric Motors F.H.P. up to 1 h.p.,
also ELECTRIC PUMPS, ELECTRIC FANS,
all prices very competitive, we will be pleased'to
quote.



_ 96 Advertz'sements; -
PITMA
RBadio Books

*

Radio Upkeep

and Repairs

By Alfred 1. Witts, AM.LE. . A
practical haadbook ot the location
and correction of faults, invaluable
for potential service engincers and
keen amateurs. Xixth Edition 7/6
net.,

Radio Service

Test Gear

By W. H. Cazaly. A uscful intro-
duction to this subjeet, and a helpful
manual tor those interested in con-
structing theirown gear. Ilustrated
/- net,

Radio Receiver
Servicing and
Maintenance

By K. I G. Lewis. Gives reliable
tect nical  information  for  radio
dealers and service engineers, and
includes & handy fault-tinding xum-
mary. Fourth Kdition. 36 net.

Pitman

Parker St.. Kingsway, London,W.C.2

TELEVISION

Manufactured to *“ Electronic Engin-
eeving ' Televisor Specification.
NEW Improved
LINE OUTPUT TRANSFORMERS
[ J
NEW Improved
SET OF GANTRIES COMPLETE
[ J
NEW Improved FOCUS COILS

All Steel CADMIUM PLATED
POWER AND TIME BASE
CHASSIS valve-holders, 3 point and
singlesocket and ali necessary cut-outs.

SOUND PANEL CHASSIS
ASSEMBLY, uited with screens,
valve-holders, forimers and dust cores.

VISION PANEL CHASSIS
ASSEMBLY, fitted with screens,
valve-holders, formers and dust core-.

9" C.R. TUBE SUPPORT f r
mounting on top of Gantry Assemblyv

9" CREAM MASKS.

5, SHAKESPEARE RD., FINCHLEY N.3
"Phane : FINchley 2182

TP ELEVISION! The leading Mtdland del}g_c»t for
all your requirements. its of
parts to " W.W.," * Inexpensive " and " E.E.,
etc,, and all other g;)pula.r receivers, All goods
post free to any address in Great Britain, We
specialise in high-grade ex-Service equip-
ment and invite your enquiries. Send s.a.e. to-
daE for our latest lists. .
SPECIAL! A limited number of television aerial
masts, 11t long in two sections, approx. 2in
dia. The ideal chimney mast for your di-pole,
12/6 complete; 22ft mast in four sections, 20/-
com‘?let,e: 15t wooden poles, 5/- minimum order
of 4; co-axial cable complete with Pye plugs
each end, 72 80 or 100 ohms, all lengths sup-
Blled at 3d per foot, plus 1/- for end fittings;
rand new, boxed, 3lin speakers, 9/6; mains
transformers, new, 22/6.
WALTON'S WIREL: STORES, 203, Staveley
Rd., Wolverhampton. Callers only: Walton’s
Wireless Stores, 48, Stafford St., Wolverhampton,
])OUBLE spaced split stator var. tx condensers
individually and accurately calibrated in two
ranges, 300 P.F. and 37 , 1P equals lin
on scale, ideal as condenser standard, only 6/9:
Selenium rectifiers, 160v _40mA, 1/10; 2dv la,
12v 2a, 3/6; 1mA meters, 2in, 4/9; Sprague con-
densers, .1 .01, .02, 3/- doz; drog‘})ers. .2a or
3a. 3/9; V.R.91, guaranteed, 4/9; 6V6, 5/9; any
B.V.A. valve at list; all above post free over 10/-,
1/- u#%er.—l—latﬂeld Radio, 78. Stroud Gg%ezg

”I‘LLbVISlON: Polystyrene and Paxolin formers
- are now available for the Wireless World
superhet receiver, immediate delivery, this is
the finest long distance receiver yet designed and
is unsurpassed for definition; also all other com-
vonents available ex-stock: comprehensive stocks
of Eddystone. Raymart and Denco components,
coniplete set of parts for the Williamson ampli-
fier llgns (less valves): s.a.e. lists.—L. F.
Hanney. 77, Lower Bristol Rd., Bath. [3758
ADIO receiver kits; nothing omitted to make
a first-class two-wave domestic receiver in
a smart brown bakelite cabinet, universal only,
£4/19/6; circuit and instructions included, or
if required separately. 1/-; 2lbin Phllllfs speak-
ers at 9/6 ;12in P.M. speakers 39/6; 16 16mfd
450v dc at 3/6: 8mfd 5 dc at 2/6: all wave
¢2il packs 465kc/s 1.F.. only § leads to connect.
27/6, television lenses 9in and 10in at 50/-; 6in
at 25/7-,
DUKE & Co.. 219. Ilford Lane. Ilford. Essex
FXSTOUNDING offer in bargain parcels; each
L parcel is guaranteed to contain the following
condensors and resistances In various
sizes, switches, toggle and Yaxley t , chokes,
transformer, microphone, morse key, poten-
tiometers, bulbs and holders sisterflex, a 24y a.c.
motor and & miniature moving coil speaker; the
whole parcel sent post free for £1; send cash
with order to Bensamon Radio, Dept. W/T272.
Romtord Rd.. Forest Gate, London, E.7. Send
1d stamp for list of other bargains. 13439
'[‘ELEBOOSTER for long range T.V. Birming-
ham or London, R.F.2L, 40-48 mc/s, vari-

»

items:

able tuned, input slug tuned output. 2 VR91
valves, 3 tuned stages, co axial linked, H.T. an
from receiver ssis, £3/12/6; R.F.IL.,

as above, 1 VRS1 valve, 2 tuned stages, £2/12/6;
R.F.2B. 55-65 mc/s, R.F.IB. for Birmingham
specifications and price above, please state type
required; power units for buosters, £4; s.a.e. for
leaflet. —Boscombe Radio, 595, Christchurch Rd..
Roscombe, Bournemouth. Tel. Boscombe 1704.
-F. filter, band pass, 485-515kcs, frees this
band from interference, with circuit, new,
boxed at 5/-; amplifier chassis black crackle
finish with base plate. drilled for 5 valves,
16X 7X214in at 5/- television set, scanning unit.
focus coil, E.H.T. trans. (3.000v). 2 mains trans..
2 chokes, ‘circuit, at £6/10; set of E.E. te'evision
coils, London or B'ham. at 15/-; cabinets. height
19inX16inX10in. at 17/6; L.T. mains trans,,
out. 6.3v l.Sam(g. at 7/6; 4v 3amp 10 -
om O.

lists 1d, fr Greenlick, Ltd., 265, White-
chapel Rd., E.1. " Tel. Bis. 5079. 65
/@ ©only for the famous Model 30 tuning
/ unit, consisting of  3-waveband

Model 30 superhet coil pack. pa:r I.F. trans-
formers, 2-gang condenser and attractive dial
(8inX6in); each component individually selected
pre-aligned. sealed and the whole matched

gether as a unit; the superhet vou build w th
this unit needs no further adjustment! Full de-
tails of this and our other high quality products
(colls, IFTs, mains transformers, etc.), together
with many circuits and constructional tips. con-
tained in the *“ Home Constructor Handbook."

price 1/-, Mail order office.
SUPACOILS. 98. Greenway Ave., London. E.17.
ONTROL A.N.B.3. brand new. contains 4.

/ bank wafer switch. 50 14 waft resistances.
4 relays, 1 D.P.D.T. toggle switch, 4 0.5mtd 400
yolt and 3 other condensers, 2 M.B.C. lamp
holders one with amber glass and dimming de-
vice, 2 M.B.C. Mazda bulbs. 12-16 volt, 4 vitreous
res.. 2 var. wirewound preset Tes., 2 gas-filled
tetrodes with octal holders in case. 15/- control
B.3A., contains one each 145mfd. 100mfd. 23mtd,
1,000mtd. all 25v working, one 132mfd 30 volt,
1" selenjum rtert'fler. 4 relavs. panel mounting
L/H_with dimmer and 6-8v M.B.C, lamp.
D.P.D.T. torzle switch. resistances, knobs. etc.,
9’-; 12 and 24 volt telephone lamps, 4/6 dozen:
inting warning lampholders. .S.,
07°n: Slemens high-speed relays, 3/6°
V.C.R. 97 tube holders 1/6; Crabtree 2-pin 2amn
surfare wockets 8d:
n3sorted condensers, S/-:
f -1 no lis*s.—Passingham
Qt Keioh'ev

50 assorted resistors.
(Dept. W.W ), North
3766
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SOLONS FOR YOUR
SOLDERING JOBS'!

Types available~——65 wact oval
tapered bit,
65 watt round
pencil bit,

125 watt oval
tapered bit,
====== 125 wattround
pencil bit,

240 wate oval
tapered bit.

e

ELECTRIC
SOLDERING IRONS

These five models will satisfy practically every
soldering demand whether for the occasional
houschold job or continuous soldering under

workshop or factory conditions. With the
Solon the heat is in the bit itself . .. contin-
uously . . . hour after hour; all connections

housed at end of handle away from beat,
Each model complete with 6 fect Henley 3-core
flexible. Now available from stock.” Write
for folder Y.10.

W.T. HENLEY'S TELEGRAPH WORKS 0. LTD.
51-53 Hatton Garden, London, E.C.1

IALLEN COMPONENTS LTD. |

plugs to fit. 4d: speclal 50 |

R =

Type 320 5-wave band coil unit.

A comprehensive pre-aligned assembly con-
sisting of switch, complete set of aerial, H.F.
and oscillator coils and all associated trim-
ming and padding condensers for 5-wave
band operation with tuned H.F.stage on all

bands.  All coils have dust iron cores for
inductance adjustment. A six position switch
is used with provision for pick up connec-
tions and H.F. muting on che sixth position.
For use with any of the standard frequency
changer vaives (6K8, ECH35 etc.) and an |,F.
frequency of 465 Ke.

Ranges : |, 13—40. 2, 30—100. 3, 80—200.
4, 200—550. 5, 900—2000 mecres.

Send for latest catalogue of our full
range of components for Radio and
Television.

ALLEN COMPONENTS LTD.
Tower Road, Willesden, N.W.10
Telephone Willesden 3675
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THE “FLUXITE QUINS’® AT WORK
»*Come on m'lads! On your toes!
This aerial’s fixed. Up she goes!
Thank FLUXITE, old clown,
It"Il never fall down'".
Bawled Ol I shall! On my nose!"*

®
See that FLUXITE is always by

you—in the house — garage —
workshop — wherever  speedy
soldering is needed. Used for
over 40 years in Government
works and by leading engineers
and manufacturers. Of all Iron-
mongers—in tins, 10d., 1/6 & 3/-

TO CYCLISTS! Your wheels
will NOT keep round and true
unless the spokes are tied with
fine wire at the crossings AND
SOLDERED. This makes a much

stronger wheel. It's simple—with

FLUXITE—but IMPORTANT.

The FLUXITE GUN puts
FLUXITE
where you want
it by a simple
pressure. Price

2/6, or flled, 3/6

/:\
ALL MECHANICS W/IL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

\~v

Write for Book on the ART OF "SOFT®
" SOLDERING and for Leaflets on CASE
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, PRICE |d. each,

FLUXITE LTD.

(Dept. W.W.), Bermondsey Strest, S.E.|

Wireless World

MA’I‘EUR selling  collection, inciuding
meters, components, etc.. S.a.¢. for lists.— |
Foottit, 61 Bridgewater St., ‘Hindley, Lancs.
HE signal generator you need at a price you
can afford, only £6/6.—See our advt. in
gest‘ Equipment section of this issue for qu

elal
HELY-MANN ELECTRONIC LA.BORATORIES
67, Woodford Rd., Woodford, Esse 3772

RAYMAX television sound umt complete klt
using 2, EF50, EBC33, EL33. Chass
punched and main comgonents mounted. prlce
(less valves) £2/17/6, valves supp.ied at current
prices, suitable Power pack chassis comp.ete
with mains transiormer, choke, 8-16mfid, valve-
holder £1/14/6; Coliaro rim drive unit, mag-
netic PO, auto-stop. etc., £5/10 incl. p. tax;
Inter. octal moulded V/H, 7/- doz; all types of
components ex stock, including cabinets for TV
and table mdwgrams, ow console TV cabinet
at £13/15 {s worth ** looking into.”” Good photo-
graphs of the above cabinets available at 6d (re-
turnable); mahogany playing desks fitted with
the latest well-known rim drive unit, magnetic
PU. auto-stop, ete., £6/14/6. We welcome en-
quiries for cabinets to your own specification.
Stamp for_lists,—Raymax_Elec. Co., Ltd., 126.
Norwood Rd.. London, S.E.24. ‘13206
BARTON'S .—Aerial masts, tubular tripod
ed, total height 35 feet, betng hollow
these masts are ideal for rotating beams, built of
resin impregnated wood whlch m everlas mg.
£3/10 carr, 10/-; chokes, L.F, , 260ma.
American potted type 17/6 swtngl
25 10/6, Varley 300ma swinging, dua.
ing 12/6 st 1/- on any one, also many smaller
chokes at bargain prices, electmlyﬂc condensers,
new stocks available (not ex-W.D,) at barga.ln
prices in all popular sizes, e.g., 32mid 350
wkg.. 1./9. electric motors, ex-Govt. . 230V,
50cy. 25/- carr. pd. also available in various other
a.c. and d.c. voilages, your enquiry invited; P.A.
amplifiers, 20watt, using P.P. 6L6s with 3 mputs
and switched metér to all valves, 200-250v. 50cy
£12; moving coil hand mikes, brand new,
4/6, post paid, md)camr type 73 and 198. cone-
tains 138A tube 3in and 6 valves and high volt-

age ccndensers, ideal for sco 35/-, carr, 4/-;
transmitter, ex-R.A.F., type (1196? only needs
3 popular vnlves and c stal and ool to suit re-

quxred ba3 Afsna eady 10 go on the air mod.
TELEVISION 135£ at’ £2/10 ca,r.r 5/=: 62
indicators at £3/7/6 10/-; also R ngnir.s
E.H. ranstm'mers oondensers etc., comp ‘ete
outfit supplied: transformers, R.C.A. plate 2000-
000 tapped 1500v 800ma, £4. carr. paid, new
C modulation transformers ' 1kw,

DK for §13 and 240t simi: 510,

all bmmé 66‘0%"' t t dm'm(-n' 400watt:

primary c secondary 4,500 5.000

5.5000hms, £2; tmnsforl;yner 680-680v,

225ma, 200-2 50cly /10, fil. trans 2.5v,

10a, and 2 5v or pair 8665 7.500v test
/250v, £1/5 fil trans 10v, 10a and 10v.

8: asl’l c.é.‘ 200-25?v 500)&55(2)1/55" tmns.

a v .all ¢. -250v, 50cy £1/15; ch

.by same maker 10h, 225ma 17/s.yall a/bov ‘ olgs:

d ounted on chassis and wired up with
2 valve holders £9/10. carr 15/-; vibrator packs,
6v input. 180v 60ma outPut completely smoothed.
‘2{{;.; send for lists of gear and components,

etc.
3AR’I‘O‘\IS 41. Bedminster Dawn Rd.. Br[istozlo

o ELENIUM rectifiers, charger kits, D.C. units,

etc., all new goods with full guarantee, not

surplus; careful packing. add J)ostage 7d up to

12/6, 1/3 above; dnm supplle selenium recti-

qﬁ;‘rrs;p 353‘0 Sa e 2'7/6 1502/15" %amp 19/6
- mp a. iant fin;

12/15v 6amp 32/-, 8 e

90/-; also latest 6/8v 4amp 15/6; many others
in stock h/wave, c.t. and bridge; selenlum H.T.
rectifiers. 250y 60ma h/wave 7; 60ma 7/~
00mn bri ge
13/- 450v 40ma
3. instrument rectifiers 3/6:
new crystal diodes 3/9; D.C. packs, supply 230v
120watts D.C. from A.C. mains. metal rect
type in handsome cases. £7/10; larger packs to

order; heavy duty chargers. 6v, ‘12v. 1.6 to 2ami b
55/- ‘ditto 12/15v Samg 70/-, wel ht 131b, di(g:
4amp 90/-; 4ami er type &£5/ wt 1b;

auto tramformers 450watt 110v output £2/5.
1.2kva £6/10. carr extra: charger kits. standard
charger kit, S.T.C. 12/15v Samv rectifier with
S0watt tapoed transformer and barretter lamp
for 2v to 12v charger. no rheostat and ammeter
required. 45/-, or with ammeter, 57/6 or with
slider res and ammeter. 70/-; 12/15v 2amp
rectifier with 45watt transformer and barretteér
lamp for 2v to 12v charger, 37/6; medium duty

.charger kit, 12/15v 4amp rectifier, 75watt trans,

ballast bulb for 6v. 12v damp charger. 59/6; steel
case crackle finished, term s. grommets, etc.,
for above kits .speclally manufactured. 19/6;
heavy duty charger kits. 12/15v 6amp giant
finned type rectiffer with 140watt transformer,
slider res and ammeter for 6v, 12v charger. £5:
ditto but damp rectifier, 75/-; ditto but Samp
rect. £4/7, wt 171b; one to 20 cell lamp kit for
radio cells, £4/10; 2amp £6/10; Rola 8in P.M.
speakers less n-a.ns. 13/6; ‘Aerovox 2mfd 1,000v

ol A © Upiands Way. Loudon, N
G T e ’ 599
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ARMSTR?NG

™ Model RFI03, Type 2

10-VAve AuL-WAVE CHASSIS
® High Performance ®
o Outstanding Selectivity @

The ever-increasing difficulty in separating

stations after dark is apparent to all. Our
redesigned Model largely removes this serious
obstacle to good listening. The two stages of
I.F. ampllfcatlon with variable selectivity
permits of a maximum selectivity better than
6 K.cs. On the short wavebands the actual
sensitivity is 8 micro volts. It will be appre-
ciated that this chassis has a performance
of an extremely high order, and coupled with
the 10 watt output makes, in our opinion,
one of the most desirable musical instruments
offered to the public. For 200-250v. A.C.
mains. Price 19 Gns, Plus Tax,

SPECIAL NOTICE

MODELS EXP 83 and UNI 83. These
chassis are being completely redesigned
for the coming season and additional
refinements incorporated. Advance
information will be available shortly.

Model EXP83. 8-VALVE ALL-
WAVE RADIO CHASSIS incorporating

waveband expansion, Large glassscale. Treble
boost control. High quality ;ush-pull output
gives 10 watts audio. For

mains. Price £15. 18. 8. Plus Tax,

Model UNI-83. 8-VALVE ALL-
WAVE RADIO CHASSIS incorporating

waveband expansion, e.g, the 16-50 m. band
covers just over 20 inches on the large glass
scale, treble boost control, high quality push-
pull output giving 6 watts audio. For 200-250v.
D.C. or A.C. mains, Price £15.8.8. Plus Tax.

Model EXP125. 14-VALVE ALL-
WAVE RADIO CHASSIS giving con-

tinuous waveband coverage from 1.9 m.
upwards. Waveband expansion. R.F. Pre-
amplifier.  Two LF. stages with variable
selectivity. Electronic bass and treble lift
controls, 15 watt push-pull output. For
200-250 v. A.C. mains.

Kindly write for illustrated Catalogue
Demonstrations at our Showrooms

ARMSTRONG ., "elsvision CO. LTD.

WARLTERS ROAb, HOLLOWAY, LONDON, N.:

Phone : NORth 3213
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TUNING COILS
COIL ASSEMBLIES
L.F. TRANSFORMERS
PRESELECTOR  TUNERS

Have you consulted us with regard
to your requirements in this field?
We can offer good deliveries and
keen prices from our standard range
or we can produce to your speci-
fications . both effiiciently and
economically.

Drop us a line and let us prove the
advantages of our service —you'll
find it well worth while.

ELECTRO TECHNIC!L ASSEMBLIES

West Rill, St. Leonards-on-Sea, Sussax |

NEW S.T. & C. SELENIUM RECTIFIERS

Largest L.T. range from stock in GT.
BRITAIN. ALL makers, fatest products
(NOT SURPLUS). July's selection. H4/200

for W.W, Televisor, 28/-, P.F,
HALF WAVE RECTIFIERS
16 v. 32.6/8,1a.8/-,22.96,3a, 16, all
post 6d., 4 a. 18/-, 6 a. 22/6, post 10d., 30 v.
12.12/-,2a. 14/-,42.21/-,62.36/6,48 v.2 a.
21/-, I4Ia. 35/-, 100 v. 2 a. 34/6, 4 a. 65/-, all
post I/ .
HEAVY DUTY 73in.sq. COOLING FINS
16 v. 5 a. 21/6, 10 a. 24/6, 30 v, 5 a. 35/-,
8a.38/6,48 v.2.52.28/-,5a.48/-,8a, 54/-.
BRIDGE CONNECTED (FULL WAVE).
17 v. 1.5 a. 12/1, 2 a. 15/6, 2.5 a. 20/6, 3 a.
21/, 4 a. 25/-, 5 a. 27/-, al P.F. 33 v, } a,
18/6, 1 a.21/3, 1.5 2.28/6, 2 a. 29/, 3 a, 35/-,
4 a. 42/-, 5 a, 43/6, all post 10d. 54 v. (.5a.
39/-, 2 2. 47/6, 4 2. 65/-, 72 v. 2 a. 61/-, (00 v,
1.5 a. 72/-, 136 v. 44 a. 168/-, all post |/ .
HEAVYDUTY 7}in.sq. COOLING FINS.
17v.62.34/1,10a.43/8, (22, 72/-,20 a. 80/-,
33 v. 6 a. 64/-, 10 a, 71/-, 12 a, 124/-, 20 a
140/-, 54 v. 6 a. 90/, 10 a, 100/-, 72 v, (0 a.
130/-, 100 v. 10 a, 190/, all post i/4 also
INDUSTRIAL TYPE (Funnel Cooled).
REPLACEMENTS FOR VALVE
CHARGERS
Philips 328, 367. Tungar 68504, 68530, U600,
fitcted in 5 mins.
RECTIFIER KITS
RECT, RHEO. TRANS,, 33 v, 6 a, 150/- (inc.
Tap Switch), 16 v. 10 a, 132/, 17 v. 6 a, 92/6,
both with Il v, Tap, following with wax im-
pregnated Trans. and fused voltage adjuster,
for 2-6-12 v. Batts,, 16 v. 5 a, 70/-, 16 v. 4 a.
60/-, 16 v. 2 a. 38/6 (Vent. Steel Cases, 7/6).
SPECIALIZED EQUIPMENT  SUPPLIED
to Hospitals, Industrial users, Research Labs.
and Universities. Standard or Tropical use.
See under ‘‘ Dynamos "’ for larger charging
equipment, etc, "y
TERMS.—C.0.D. post goods only. C.W.O,.
or pro forma, wholesale and recail,

T. W. PEARCE (Est. 17 years)
66, GREAT PERCY STREET, LONDON, W.C.1
0f Peotonville Rd. Betweon King's Crojs and Ange

GENUXNE bargains by post; potentiometers
wire wound 1k, 2k, 5k, 10k, 20k, 2
Selenlum vectifiers h/wave
condensers all. can.. 16mfd 3
2/3; 25mfd 25v 1/3; 16 plus 8mfd 450v 4/-; card.
tub. 8mfd 500v 3,9; 2mfd 350v 1/3; .0005 twin
gang 7,3 P.M. speakers, 3lin 18/6; 5in 13/6;
8in 16/-; output transformers pentode 4/6:
multiratio (6 ratios) 8/6; fl.ament transformers
6.3v  1.5amp 7/6; 3amp 9/-; I.f. oKes
20henries 50ma 7/6; 10h 100ma (ex-Govt.) 4/-:
10h 150ma 14/-; Sh 250ma 18/-;

trols 1, 1y, lm%g (with switch) 5/11, 1less
switch) 4/-; 2l4d stamp for complete’ lists;
€.w.0. (mail order only); please cover cost of
postage and packing.—A.R.K., 4 Queen Square,
Brighton, Sussex. 13423

SPECIAL offer of manufacturer’s surplus stock,
limited quantities on'y at cost price, medium
and long waveband permeability tuning units, no
tunln; condenser required, 30/- p.
ea.; 3-wave cofl packs (type A),
100m and 1215-35m, (type B)800-2.000m, 200-
550m and18-550m, 26/-. pus 5/9 B.T. ea.  Com-
ponenis: Trimmer strips, 3X50pF, trimmers and
ceramic padder, 150pF, 2/6; ditto SOOPF‘
der @ 2/9; Tenatube 1 & 1.5mm, Tenaw're
colours black, red. yellow and green, not less
than 10 P’ds 114d yd; tinned steel L p ates, 4%4in X
2lainX 3%in, ‘all” mounting holes punched, 6d
each; 3 waveband superhet coils, aer, & osc., 11/6
g;alr; single wave air cored colls, 16-50m, aer.
0s¢. @ 3/- per pair.—Weymouth Rad‘o Mfg.
Co., Ltd., Crescent Works, Weymouth, Dorset.

V.LR. 3/,02 cable 10/- 100yds; 2X9/.012
Ducel 4 cable 30/- 100yds; high tensile
7/.022 stay wire, reels approx. 14lb. £1; morse
keys, lead. plug, shrouded. 1/9; moving coil
mic. and head sets, 10/-; operator's chest mikes,
hdrn., straé). 1/6; LR headsets 2/6; quality hand
mikes, lead, plug, carbon., 2/6; L acid hydro-
meters 1/9; 25k ww_pots 1/6; 6p 3w 2b Yaxley
types 1/6; EAS50, Hivac 4-&l’n v/ho'ders 3d;
M.E.S. panel ind. lamps. 4/- box 10; 2in movlrslg
coll R.F. ammeters. suitable 50cy, Lamp f:
3/6; 3lpamp ditto 3/-; 30 M.A. dc ditto 4/-;
34swg rayon enamelled copper wire 7/6 2lb reel;
36.5swg enamelled 6/6 2lb reel; 33swg enamelled
12/- 4lb reel; 100 pf small ceramic variables
1/6; ditto 36X 36 sp'it stator (18pf). 1/6; 144 mc
heavily silver plated tuned circuits, complete,
boxed 3/6; 75pf. 5.000pf. silver mica, .02
tubulars, 1/9 doz; new resistors. our assortment
:;/a-zwatt. 1/6 doz; 2.f 250vw mldget oil tubulars
5/-:

v,
first-
c'ass used; money back if at all unsatisfied.

THE AMATEURS DEN. 181. Lake Rd.. Ports-
mouth. [374°
RYSTAL ovens. plug-in type by Bliley
(American), 6-volt, only a few at 15/-

each; bakelite fuse boxes panel mounting totally
enclosed 4-way complete with 4 fuses and 4 spares
in cover, 3/- each; ditto 8-way, 4/6 each; coi’
formers 1XS%in, ribbed and threaded 24 t.p.i.
2‘/izd ea., 2/- doz.; polystyrene coil f>rmers 1inX
Yain, ribbed and threaded 28
mount, 6d ea., 4/6 doz.; ceramic stand off insu-
iators, Spin highX7in. 1/6 doz.; con‘cal glass
lead-in units, 214X2l4in, mounted metal se
with rubber gland. 2/- each; moving coil mike
and headphone sets press to speak switch in
handle. original packing, 11/- set; 2P, 4W. 4B
double contact wafer switches, 2/- ea.  Conden-
sers, ceramic, silver mica. standard mica. mrst
values to 0.0lmfd including some H.V

3 dnz.; waxed tubu'ars,
0.15/450, 3/- doz.; 0.01/1.500
1.000, 3/6 doz.;

d. 4/6 doz.; 0.5/350, 1 hole fixing, 6d each;
Imfd (non-inductive) screw in base, 1/- ea.:
Manshridge tyPe 4mfd /700, 2/6 ea.: 2mfd/400.
1/-1 electrolytics, 20mf/50v. 8mf/170v. 9d ea..
/6 doz. Al first class clean goods; please add

postage.
J. E. LYNCH, 133, St. James Rd.. Blackburn.

SELENIUM rectiflers, 250v 65ma 3/-: 500v
80ma 4/11 ea, 48/- doz; 15v 1a F.W. C.T.
4/6 ea. 45/- doz; 12v ba H.W. C.T. N
doz; 120-0-120v F.W., 40ma 1/3 ea. 12/- doz:
Electrolytics, 8mfd 450v midget tubulars, 2,1 ea;
can 8-16mfd 450v. 2/11 ea; 16-32mfd 350v, 2/10°
32mid 350v, 1/9; Micropack T.C.C., 25mfd 25v
10/- doz; chassis, lstg undrilled aluminium,
10-5Y%-2in 2/9, 12-8-2lin 3,9, 11-6-2%in 3 3,
16-8-2l4in 4/9, 20-8-2ikin 5/11; mains trans-
formers, super quality, fully interleaved and im-
pregnated 200-250v screened primaries,
425-0-425v  200ma. 0-4-6.3v da, 0-4-6.3v 6a.
0-4-5v 33 fully shrouded 37/6. post 1/9:; 350-350v
100ma, 0-4-6.3v 3a, 0-4-5v 2a, (uilg» shrouded
19/9; '350-0-350v 80ma. 6.3v 3a, 5v 2a half
shrouded. 14/9; 250-0-250v 70ma. 6.3v 3a. 5v 2a
halt shrouded 14/9; Midget 250-0-250v SOma.
6.3v 1.5a, . 12/9: P.M. speakers, Ples-
sey 10in 150hm speech coil, £1; Universal out-
ut trans. 30:1, 45:1, 60:1, 90:1, Ciass B P.P..
/9: multi ratio 12w P.P.. suit 6V6, 6L6, PX4.
PX25, etc.. 3, 5. 8 150hm speaker matchng,
13/9; all grecedlng oods brand new current
stock; black pointer knobs 1lkin, 2/9 doz; ex-
Govt. rheostats, horizontal tvpe. 1 2ohm 14a, for
battery charging, 5/6 ea: rotary type, 580hms 1a.
suitable small charger or elec, motor speed Tegu-
lator, etc.. 2/6 ea: all goods guaranteed; full
tmge 12:5; 2"’1 dl: g.w.o!. ordc‘o’dk'i over !faldl ogﬂers
under a /6 post and packing.— 0 Sup-
| ply Co., 15. Queen Sq.. Leeds, 2 13767

turns, on l4in

Sk, 2/-; |
375v, 80ma,  3/9;
50v 2/3, 33mfd 3508 |
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Get this FREE Book!

“ENGINEERING
OPPORTUNITIES”
reveals how you can
beconie technically-quali-
fied at bome for a highly-
paid key-appointment in
the vast Radio and Tefe-
vision Industry. 1n 176
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit,
LR.E.,A.M.LE.E.,City
& Gulids, Special Tele-
vislon, Servicing, Sound
Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.
We definitely Guarantee

»
*“NO PASS—NO FEE”
I you're earning less than {10 a week, this
enlightening book is for you. Write for your
copy today. It will be sent FREE “and
without obliga‘ion.
BRITISH INSTITUTE OF
ENGINEERINGTECHNOLOGY
388b Shakespeare House
17/19 Stratford Place, London, W.1

ERING OPPORTONTIIES
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EX AM, RECEIVER UNIT TYPE 71. Cuutains 8
valves: 4 EF50; 1 EL32; 2 EF 39 ; 1 EBO 33.
This is s superbet unit with an RF stage and 3 IF
stages, Overall dimenslons: 10%in. wide, 7%in.
deep, 5}lo. high. IDEAL FOR CONVERSION TO
AN ORDINARY RECEIVER. °The breaking up
value 18 well over £3.

LASKY’S PRICE 25/-. Carriage 3 6 extra.

1132A RECEIVERS. V.H.F., 100/124 Mo/s receiver.
Theae receivers are absolutely brand new in maker’s
sriginal wood transitcase, complete with 11 brand new
valves, circult dlagrams and calibration chart. Large
tuning scale with snper slow motion drive, 0-3 m/a.,
moving coil tuning meter. R.F., and L.F., gain con-
trols, jack sockets for line aud phone. Valve llne up:
amplifier VR65 ; local oscillator VRG6 ; three
tages VIt53's; 2ad, detector and AVC, VR54;
_F., amplifiers VR57 and 6J5; B.F.0., VR5H3;
voitage stabiliser V870, Totally enclosed in metal
cabinet, grey enamelled with all controls clearly
marked. Plited handlies. Size: 18in. wide, 10io.
high, 1lin. deep. Weight 54 Ibs.
LASKY’3 PRICE 92/8. Carritge 10/. extra.

Solled models of the 1132A receiver. IPricc 69/6.
Carrlage as above.

BRAND NEW AND UNUSED IN MAKER'S
ORIGINAL CARTONS. EX R.A.F. UNITS TYPE
W,F.6.34, Containing 13 brand new valves: 7 8P61;
2 EB34; 3 VR56 ; 1 VR65. Hundradsofcompobents,
resistances, condensers, 2 relayas, pot/meters, pye pluge,
etc. Bullt on strong chassls,stze 11}in. widc, 10in,
long, 3in, high. Totally enclosed in metal case, slze:
114in. wide, 10in. long, 7iin. high. Weight when
packed 35 lbs.

LASKY’S PRICE 2§/-. Curriage 4/6 extra,

RADAR RECEIVER TYPE 3084A. BRAND NEW
AND UNUSED IN MAKER'S WOOD TRANSIT CASE.

dpecifieations: 14 brand new valves, 7 EF50; 2
VRI36; 1 VR137; 1 EA50; 1 HVR2; 1 R3; 1
V1507. Dozens of useful components, including 80

volt A/C motor used for aerial switching, front papel
tuning control, ete. Withlittle modification this will
make an ideal 2 meter receiver. Also sultable for
televislon conversion. Totally enclosed In metil
case,size: 19In. X 8}in. X 7iin. Welght when packed
40 1bs. We will exchange the 2 VR136’s for EF50°s
it so required,

LASKY'S PRICE 75/-,

IRDICATOR UNIT TYPE 62. Coutains 20 valves and
a 6in.cathode ray tubetype VCRY7 (short persiatance).
Valveline up: 16 SPGl; 2 EA50; 2 EB34. Dozens
of other components, resistances, condensers,
colls, crystal, 16 pot/meters, etc. Totslly enclosed
jn metal cablnet,size: I8in, x 8jin. x 1lin. Welight
40 Idbs, Enamelied black with coloured control

kunobs, 5
LASKY'S PRICE 59/6. Carrlage 7/6 extra.

BRAND NEW AND UNUSED EX. GOVERNMENT
CATHODE RAY TUBES. TYPE VCR97 6in. SHORT
PERSISTANCE. Each tube is fully guarautced and
is tested before despatch. Coataived in mpecivlly
aprung wood transit case, Charscteriatics:  Heater
4 volta 1 amp., H.T., 2.500 volts maxitmum.

LASKY’S PRICE 35/-. Carriage 7/6 extra,

E‘H.T. TRANSFORMER for the VCR 97 Cathode Fay
Tube, Specifications, primary 200:250 volts, 50 ¢.p.8.
secondary 2500 volts, 4 ma; 4 volts, I'l amp;
4 volts (CT) 1'5 amps.

LASKY’S PRICE 37/6. Post 1/6 extra.

EX GOVERNMENT CATHODE RAY TUBE TYPE.
VCR139A, 3in. Medium persistance. Lequires 4 v,
on the filament and 800 to 1,500 v. ob the final anodes
LASKY’S PRICE 35/-, Post 3/6 extra.

A 21d.stamp and your nome and aldress (hlock eapital
please) will bring you our monthly Bulletin of Iix-
(iovernment bargains by return mail.

Our keen prices will save you money.

LASKY'S RADIO

370 HARROW RD,, PADDINGTON, LONDON,
W.9. (Opp. Paddington Hospital)
Telephone: CUNNINGHAM 1979,

Hours: Mon.-Sat. 9.30a.m. to 6 p.m. Thurs. Balt-day
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G. A. RYALL, ** Utopia." Mayfleld Rd., Herne,
Bay, Kent; mail order on.y; postage or carri-
are extra; c.o.d. £1 or over; special list for the
trade; . tubular metal cased wire ended
0.1m.f. 350v, 6/- doz., 350v 5/6 doz., U.S.A. tubu-
1ar metal cased wire ended 0.5m.f, 350 7/6 doz.;
Mansbridge 1m.f. 500v wkg. 3-2/-; Mansbridge
am.f. 400v wkg. 2/3 each; silver mica 10 p.f
40p.f., 200p.f., 300p.f.. 400 p.f.. 500p.f. 3/6 doz..
mica 0.01m.f. 3-1/3; all condensers guaranteed.
Amphenol type British S5-pin chassis valve
holders, 3/6 doz.; international octal chass:s
valve holders, paxolin, 4/- doz.; bar type 3-
gangs 5/-; bar type 4-gangs 5/-i resistors ewatt
and l4watt assorted 100 ohms to 2 meg. level
assortment 40-5/-; switches, SB, 2P 6w miniature
3B. 2P 6w five poles total 2/3 each; SB.
9w 2/-, 2B SP 6w 1/6, SB. SP. 3w 1/-, 2B. 3P.
3w 2/-, SB. 2P. 4w 1/3; twelve-way group boards
with 9-1w and Yw resistances, etc., 2/-. all
new; twenty other types in stock; octal
cap and chassis socket, 3-3/- with tags 5-3/6;
Paxolin panels 4in size 12X8 5/6, 12X12 7/6;
meters O-1ma. scaled 0-100, 2l4in, 3l4in overall
15/6 and 18/6, details on request, first class

instruments; metal boxes, black finish with
quarter inch paxolin 8pzmel. fixing lugs and
corner sockets, size XTaX3y deep, 6/9

each new; 10,000 ohm kelite cased volume
controls medium spindle 1/6; metal cased mini-
mum depth }4meg vols., short spindle 1/6 each;
special list for trade. 8!
ELRAD ELECTRONICS, 70, Church Rd..
Upper Norwood, London, S.E.18. Fixed con-
densers, 10pf to 500pf, 8d ea, 6/- doz; 0.0005mfd
to_0.00imfd, 9d ea, 7/6 doz; 0.01mfd 2,500vw.
1/3 ea, 12/- doz; 25mfd 25vw, 2/- ea; 4mfd, 2/6
ea; 8mfd, 3/- ea; lemfd 4/- ea; 32mfd, 5/9 ea;
all 450vw; I.F. XRS, 465kc/s, 12/-vpr; J.B. dials,
full vision, 11/9; latest S.L.5 R.V. drive, 24/-,
with spin wheel, 25/~ ea; 6v mains XRS, 24/- ea;
complete range of Wearite components in stock;
*“P * coils, 3/- ea; E.E. and W.W. television com-
ponents and cathode ray tubes.—Write, call or
tel. Livingstone 4879. {3777
NEW face and prain? No. we are not plastic
surgeons, but we can offer a really attrac-

tive 3-wave 3-colour glass dial assembly, and the
super-efficient Q Coilpack which has earned us
so_much praise from our customers. An invalu-
able pair, for the rejuvenation of an old set or
the conmstruction of a new one. The dial is
unique, fitting anywhere. in any position! Price
22/6 complete. Send for full detalils of these, and
other radio and telvision components, also our
latest bargain list. (Trade enquiries invited.)—

Osmor Radio Products, Ltd., Borough Hill, Croy-
don, Surrey. (Tel. Cro. 1220.) rsxgs

UPREME RADIO, 746b, Romford Rd., Manor

Park, London, E.12. Tel. Ilf. 1260. Est.
15 yrs. Radio and television component part
specialists at the right price: E.H.T. 4k/v or
5k/v, 2v fil. 50/~ ea; 2.5k/v E.H.T. 4v fil, tapped

at 2v, 27/6 ea; line and frame scanning coils,
25/6 ea; line trans, 21/~ ea, both items matched;
focus coils, 30/- ea; H.T. transformer, 350-0-
350v, 6.3v 6 amp, 4v 8 amp, 4v 3 amp, 0-2v,
6.3V 2 amp, 250m/a with screen, 70/- ea; 5Shy
250m/a choke, 15/9 ea. 10hy 80m/a choke,
7/9 ea; ceramic E.F.50 valve holders, 6d ea; re-
taining rings for same serew-on type, 8d ea;
bakelite E.A.50 valve holders, 6d ea; co-axial
cable or twin balanced feeder, screened 1-0Oyd,
11/- doz yds only; special offer, balanced feeder,
5d yd. 4/6 doz yds only; co-axial plug and socket,
1/- complete; all parts in stock for E.E. tele-

Awatt resistances, 10Q, 220}, 27Q2, 47Q,
8202, 1 1800). 39002, 82002, 2.2K(}. 11KQ},
39K, 0, 10KQ, 1/9 doz, 18/6 SS
only, or assorted; Jlowatt resistances, 9
1500, 5000, 2K, 2.2KQ, 10K, 16K, 18K(},
20K(}, 150K(), 500K(), 1.5MQ, 2/- doz, 21/-
2ross, or assorted; most other values at 2/6 doz,
27/- gross only; 1 watt resistances, 470, 1K},
3.3K0). 8.2K(), 18K(, 33K(), 56K}, 75K(}, 68K},
1 meg and 2 meg, 4/- doz, 45/- gross only. or
assorted; 2 watt resistances, 2K, 18K(}, 1 meg.
5/6 doz. 60/- gross only; mains transformers.
350-0-350v 120m/a, 6v. 5V and 4v, 32/6 ea; metal
tubular tag end condensers, 25mfd 25v, 50mfd
50v. and 50mfd 12v, also 10mfd 25v, 1/- ea.
11/- doz: 0.01mfd 1,000v, 0.02mtd 750v, 0.05mid
500v and O.lmfd 350v, 6d ea. doz, or
assorted; 0.lmfd 500v, 6/6 doz, midget mica
condensers, 0.001mfd, 0.0003mfd and 0.0005mfd,
6d enx. 5 6 doz. or assorted; Metalmite conden-
sers. 0.01mfd 350v and 0.002mfd 500v, 9d ea.
9/- doz; can type condensers, 8mfd 450v 2/6 ea,
16+32mfd 350v 3/6 ea, 164-8mfd 450v 3/6_ ea,
30+30mfd 350v_425v surge 6/6 ea, 3
3/- ea 32mfd 500v cardboard drylytic conden-
sers 6/6 ea, 16mfd 350 drglyt.ic can condensers
1/9 ea. 4mfd screw base 550v metal tubular con-
densers 1/- ea. 11/- doz, 2mfd 350v metal and
cardboard wire end electrolytic condensers 1/- ea,
11/- doz; 31,in m/c meter with non-splint giass
calibrated. 0-5.00001-0-60m/a, and 0-1l.v-3v, a
very useful meter, 9/6 ea, 0-5m/a meter recti-
fiers 4/- ea; m/c inserts, 30(2. 1/3 ea, 12/6 doz:
assorted panels with useful valve resistances,
condensers. etc.. some with WX6 rectifiers. 9d
ea, 7/6 doz. 4-pole 3-way long spindle wave
change switches, 1/6 ea; fixed mica condensers.
Ssgf. 308»?“ 6%{1!. 65ppf.  70ppf. 180pdf.
3 p&)f, 3 ?pf. 5 pgt. 570ppf. 590pg(. 700ppt,
8%? Ddf. all

visor;

at 2/6 doz, or assored.
m. 3k/v and 0.005m: ica, 0
Selenium metal recs. 230v_R.M.S. 120m/a, 4/-
ea; 3l,in m/c speaker, 2-3(2 speech coll, 9/6 ea.
TERNfS. ¢.w.0., no c.o.d.. send 6d extra for

se.
postage orders under £5; 214 s.a.e. all enquiries
and radio and television lists. 13781

FESTABLISHED 25 YEARS K

Resistances. Special offer. Parcel contalning 100
popular assorted values {-watt type, 8/ per 100
1-watttype 11/6 per 100. (Trade enquiriesinvited.)

M Coil Speakers. Well-known mire. surplus, all
2/3 ohms and P.M. 10in., 23/8 ; 8in., 17/~ (15 ohm,
18/9) ; 6iin., 16/6 ; 5in., 10/~ and 12/9 (with
Tranaf., 18/6) ; 3in., 13/9. Energised also available
in all sizes. Truvox 12in, P.M. 2/5 ohms 47/6.

Tuning Cond. (Twic Gang). .0005 mfd. ceramic, 7/6 ;
(with Trim., 8/6) : .0003 mfd. with Trim., 8/8.
Midget .0001 mfd., §/- ; Midget .0005 mfd. with
Trim., 8/9 ; Midget ,00035 mfd, 1} 1}n. 2in.
gls 4-Gang .0005 mtd., /9 ; 3-gang .0000 mid.,
U

Colls, T.R.F, Matched pair, M. & L. 6/9. Weymouth
ditto, 9 6 pair. 8/Het.matched, 8.M. & L., 8/9,
10/6 and 11/6 palr. All Wearite ** P Colls, 3/
each, ncluding R.F., B.F.0. aud A.F,

LF. Transt., 465 k/c. New well-known mifrs. snrplus
$in.x #o, x 13in. Perm. Tuned, 9/~ each, or size
21n. % 1in. X lin. capaclty tuned, 13/@ palr.

Potentiometers, Centralab, 5K, 10K, 25K, BOK,

0K, §. 4, 1 and 2 Meg., leas Switch, 4/3, With
Switch, 6/-. Midget with 8witch, {, {, and 1 Meg.,
8/-. Special .75 Meg , with Switch, 4'9.

Electrolyties, B.E.C. Midget Can 8 m/d 450 v., 2/11 ;
8-8 mtd. 450 v. § dia.x 1§, 4/9 ; 8-16 mtd. 450 v.,
4/11. Dubllier 8 mfd. 500- v. Card Tub., &/-,
T.M.C. 32 mfd. 450 v., 4/9 (and many other types).

Meter Rectifiers, Westinghouse. 0-5 m/a, 4/8:
0-10 m/a, 7/6 :0-1m/s, 10/6.

Selegium Reoctifiers, H.T., hiwave; 250 v, 50 m/a,
5/9 ; 200 v. 100 m/a, 5/9 ; 350 v. 100 m/a, 7/6 ;
250 v. 300 m/s, 13/9 ; Bridge Rect.: 6 v. 1} amp,,
6/9 ;12 v. 1) amp., 12/6 ; 12 v. 3 amp,, 21/-;
12 v. & amp,, 25/-; 70 v. 1} a., 37/8. Also L.T.
2/12 volte at } amp., 3/6.

Stern's Midget Inter-Valve Transf. 13n.x 1jin.x 1}in-
Ratio 3: 1 (also Ratlo5:1), 4/8.

Wireless World Midget A.C, Mains 2 valve Re-
osiver. All components to build this set as speci-
fled In March Issue at total cost of £3,0.0,
Reprint of detalled building instructions and
circuit,Bd.extra.

Television Transt. E H.T. 4,000 v. 3m/a, 2 v.
45/~ ; 500-0-500 v., 250 m/a, 4 v. & 3 v.
75/- ; 350-0-350 v. 250 m/a, 6.3 v. 6 a., 4 V. 8
4v.3a.,63 v, (tapped 2 v.), 2 2., 72/6, 5 K.V.
3 m/a, 2 Volt 1} amps., 57/6 (also available with
4v. @ 1amp.). 4 K.V.ditto,49/6,

Charger Transf. Each has input 230 v., outpnts 24 v.
(tapped 15.8 and 4 v.), 3 amps., 24/6 ; 30 v. (tapped
15 and 8 v.), 3 amps., 23/6 ; 15 v. (tapped 9 v.)
3amps.. 16/9,

Filameut Transf. Input 200-260 v., output 6.3 v.,
1} amps.,8/6, Aiso withoutput 4 v. 1§ amps.,7/9,

Ex-Govt. T.M.C. Reed-type Headphones. 70 ohms,
1/9 each (3/6 pair with leads). Single earphones,
75 ohms, with adjustable Headband, 1/8. Midget
Output Trans, 32-1, lin.x1in.x #in., 3/-. P/Pull
Intervalve 2.5-1 each half Output Tfr. 60-1, both
13in. X 1}in., 3/- each. Tannoy Transverse Carbon
Mike inset, 2/3. Multl-ratio Matchlng Tranafs. 4
windings (2 C.T.) over 10 ratios between 10 and 100-
1, 2in. x 1¥n. x 1}in., 3/9. 12 volt D.C. motor sult-
able for models, 11/8. Moving Coil Mike with 8/R
8witch, 2/6. M/Coll Headphone, 2/-, Carbon
Hand Mike, with 8/R Switeh, 2/11. .1 mid, 5,000
volt Malnsbridge 6/9, .25 m{d.2,000 v. Majnabridge
1/6. Throat Mikes, 3/, .5 mid. 2 kv., 2/-. .25 mfd.
600v., 1/-.

@Garrard A.C. 100/250 v. Gram. Motor with Turntable
and Pick-up, Auto-stop, £5'18/6.

Collaro Gram. Motor. Auto Stop, Turotable, A.C.
100/250 v., £5/18 4.

L.F. Chokes, Midget 10 Hny. 250 ohm 40 m/a, 3/6.
Standard 15/20 Hny. 250 ohm 60 m/a, 6/6. 20 Hoy.
300 ohm 100 m/a, 129 ; 5 Hny. 50 ohms 250 m/a,
18/6 ; 20 Hny. obm 120 m/a, 18,8.

Coil Packs. Osmor Midget 3}in. x 1}in. X 2}in, covers
8-M.L Wave Iron Dust Core Colls, 33/-. Wey-
mouth Midget, covers 3-M-L waves, 42/6.

Outpnt Transf. Wharfedale Midget 30-60 or 90-1,
6/9. Elstone Multi (over 12 Ratios some C.T.),
6-7 watts, 7/8. Kingsway Multi Ratio, all C.T. for
P/Pull, suit PX4, 6L6, etc., handle 13 watts, 24'9
(also avallable In 30 watt type, 30/-). Stern’s
Midget 1}in.x #n.x 1in, Ratlos 60-1, 4/6 (also at
90-1, 4/6).

Moving Iron A.C. Meter, 2iin. 0-300 volt, 13/9.

. S8end 2}d. stamp for our New Comprehensive

1§ amp..
v.8

8took List. When ordering please cover packing
and postage.

STERN RADIO LTD.

109 & 115, FLEET STREET, E.C.4.
Telephone : CENtral 5814 and 2280.
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A.W.F. !
FOR YOUR NEXT |
LOUDSPEAKER
REPAIR AND
TRANSFORMER

REWINDS

Radio Dealers and Service Engineers
(R.T.R.A. Definition) are invited to

Send Id. stamp for the
current ‘*“Monthly Bulletin®’’
which glves full details.

AW.F. RADID PRODUCTS LTD.

(Dept. W)
Borough Mills, Bradford, Yorks.

A

_ VOIGT PATENTS
LTD.

1
: S.E26 ;E

Town and Country

-\ PLANNING!

QUARTZ
CRYSTAL
UNITS

AIRCRAFT, MARINE AND
COMMERCIAL USE are available in
the complete range from 35 kilo-
cycles to 15 megacycles.

Alternative mountings in standard
two-pin A.M. pattern 10X, !nternational

octal, and miniature type FT243, can be
supplied for most frequencies.

Prices are fully competitive, and
we specialise in prompt deliveries for
urgent requirements.

a

For—

WE WELCOME YOUR ENQUIRIES.

THE QUARTZ CRYSTAL Co., Ltd.
63-7) Kingston Road,
NEW MALDEN, SURREY

Telephone : MALden 0334
—_— e
—_—

| WIRE wound resistors, 50K 200-

PREMIER RADIO Co. offers the following sur-
plus material, all guaranteed perfect; chokes,
500ma, 50chms, 15 henries, 25/-; 2v 16amp
accumulators. 7/6; type 1355 units. used, 20 -,
plus 10/- packing ‘and carriage, new, 45 -;
units type 24 for same, used, 12/6: supersens-tive
balanced armature double headphones, low re-
sistance, 3/6; mains transformers 200/250v
put, 300v 60ma (half wave), 6.3v la, 10v la
output, 10/-; accumulator charger kits, consist
of mains transformer and suitable metal rectifier
to charge 2 or 6v accumulator at la, 22/6; for
12v accumulator, 27/6; vibrators, 12v 4-pin non
sync., 5/-; transformers for same 300V 60mu,
7/6; converters, input 24v d.c., output 230v 50c¢c
100w, £5; microphones, carbon, hand typa.
switch in handle. 2/11: transformer for sane,
2/6; cab tg're cable twin 14/36. 6/- per dcren

rds, or 42/6 per 100-yard coil; twin flex, 14 26,
/= Yer dozen yards. 32/6 per 100-yard coil;
aerials, aluminium, 7 section, total length, ot
6in, make excellent dipole. S/IIIO:Kreinstors. high

stability plus minus 29%, 1K, K., Imn~g,
1/- each either type; d.c. generators for engine
drive, 12v 500w, 30/-; Germanium crystal

diodes, type CV102; a super fixed detector for
crystal sets, 3/-; balanc armature single ear
pieces, supersensitive, 70ohms, 1/9; meter kits,
moving coil meters 214in diam, flush mzunting
scaled 15v and 600v, complete with multipliers
to read 1.5v., 15v. 60v. 150v and 600v, 10/-;
resistor parcels, 100 !4 and !,watt resistors. our
assortment, 12/6; condenser parcels. 50 moulded
mica, silver mica and tubular condensers, our
assortment, 12/6; oil-filled condensers with clips.
2mf, 600vw, 1/9: 4mnf 100vw, 7/6: 1mf, 1.500vw .,
2/6; Weston 50 micrcamp meters., 21,in scale
(undivided). 37/6; output transforiners, push-
pull PX4s to 3 and 15ohms, 17/6; push-pull
6Ves to 3 or 150hms, 17/6; Circle cutters, used
with ordinary hand brace, cuts circles 34in to
3lhin, in aluminium or steel up to 16g; enamelled
copper aerial wire 7/23g. 50ft 2/-, 100ft 4/-,
1.200ft 30/-; EMI. 3'%in CR tubes, with holder
and data. 17/6; VCRI38 CR tubes with holder
and data, 19/6; VCR97 CR tubes with holder,
35/-; 2-gang 0005 condensers with trimmers,
5/-; midget variable condensers. alt capacities,
to 160pf. 1/6 each; Westinghouse J50
rectiflers, 4/500c. 3/6 each, 6 for 17,6:
Belling 7- and lo-wa{ plugs with sockets., 2/6
each; standard P.O. plugs and jacks, 1/- either:
silver-plated coax. plugs and sockets, 2/6 pr;
F coils. Litz wound, medium and long, 6/-
pr; superhet ditto, 16-50 and 200-550 meters.
10/- set of 4.
LOUDSPEAKERS, by famous makers, brand new
in makers' cartons,” 5in 10/-, 6l4in 16/6, 8in
17.6. 10in 23/6; transformers 2/1 each extra;
2-gang condensers, 5mf, ceramic insulation,
4/9 each; carbon potentiometers. all values from
5K to 2 meg, long spindles, 2/9 each, with switch
4/6; aluminium chassis, 16 s.w.g.. substantially
made of bright aluminium with 4 sides, 7inX
i . 10inX8in
. 14inX9in X
215in 6711, 16in X8inX2%in 7/3, 20in X8inX2l4in
7,11, 22inX10inX2'%in 10/-, 10inX9inX3in 6.3.
i i in 6/10, 14inX10inX3in 7,11,
l6inX10inX3in 8/6, 20inX10inX3in 10/-.

PREMIER extension Speakers, a 5in P.M. speaker [

in an attractive bakelite case coloured cream or
g’é\lnut. 6lhin X 614inX 3lhin. with volume control.

METER kit, a Ferranti 500 microamp M/C
meter, with separate high stability, high
accuracy, resistors to measure, 15, 60, 150 and
600 volts d.c.. scale length 1%5in, diameter 2%in;
10/~ the complete kit.

SECTIONAL whip aerial. 7 sections which glun
into each other making an aerial 14ft long, thin-
nest section lgin diam. thickest section 34in diam,
weatherproof enamel, 3/6 each complete; in-
sulated base for above. 2/6 each.

MULLARD MW 18-2 magnetic tubes, 7in, 2v.
Skv, max h.t.; 79/6.

MASKS for VCR97 tubes; 3/6 each,

C.R. tubes. VCR97, 6in diameter. green screen.
4v 1a, heater 2.500v max h.t,, comsplete with
socket, in maker’s original cartons: 35/-,

C.R. tubes, E.M.1.4/1 cathode ray tubes, 3liin
diameter, green screen, short persistence, 4y
1-3a heater, 800v h.t. complete with socket;
17/6 each.
COLLARO auto changers. mixer-changer rim-
drive, high fidelity, crystal pick-up, repeat reject
mechanism; £14/6/8.

COLLARO a.c./d.c. gramophone motors, with
turntable, but without pick-up cr auto stop:

COLTLKRO electric gramphone motor with 12in
turntable, a.c. 100,250v; a few shop soiled at

CONRAD electric gramophone motor, 9in turn-
table, 200/250v a.c., 57/6; all above motors in-
clude purchase tax.

COLLARO electric gramophone motors with
pick-up and auto stop: a few shop soiled with
magx’;eaic pick-up at £6/6, or with crystal p.u.

at a
TELEVISION magnifying lens, suit any 5in. 6in
gg/Zin tube. increase picture size considerably:

P.P. driver trans, split sec, super quality; 10/-.
9-WAY push button units, without knobs: 3/6.
METAL rectiflers, 230v 30m/A 2/6. 260v 30m/A
3/-, 300v 75m/A 4/-.

MINE detector panels. include 3 1T4 valves, 12-1

midget trans, 3 ceramic valveholders, 18 conden-- |

sers and resistors, etc., 20/-; without valves. 5/-.
watt 4/-, 20K
(Continued on nert page.)

HougHToN
_ N\ OssornE
TELEVISION

A complete new range of television
components and units are now bzing
produced to enable the home con-
structor to build a televisor with
absolute confidence,

They have been produced as econ-
omically as possible with due regard
to both quality and cost.

The range includes :—

DEFLECTION COILS
LINE OUTPUT TRANSFORMERS
PRE-AMPLIFIER UNITS

SOUND RECEIVERS
VISION RECEIVERS
TIME BASE UNITS

All units have been designed around

the new high efficiency B7G type

valves, and consequently are of small
dimensions.

Details from :—
Houghton & Osborne,

Electron Works,
High Street, Thame, Oxon.

PHOTO-ELECTRIC CELLS

Talking Picture Apparatus.
Catalogue now available

RADIO-ELECTRONICS LTD,,
St. George's Works, South Norwood,
London, S.E. 25,

HILL & CHURCHILL LTD.

EOOKSELLERS
SWANAGE, DORSET

Available from stock

Terman—Radio Engineers’ Hand-

book ... 42/-
Terman—Measurements in Radio 27/«
Terman—Fundamentals of Radio 24/-
Schelkunoff — Electro  Magnetic

Waves .. 42/-
M.L.T.—Electroni

MENLS oeiireiitiiieiiiinirecenserneanis 42/-
Brainherd—Ultra High Frequency

ech, e 28/-
Starr—Electric  Circuits

Filters 25/-
Welman—Elementary

vicing—(U.S.A) e, 20/-
Marcus—Elements of Radio—Vol.

1 12/6, Vol 2 c.iiviiiiiniicceeeceanes 15/-
A.R.R.L.—Radio Amateur's Hand-

book, 1949 ................... Coooam00o 16/6

Postage Extra,

CATALOGUE ON APPLICATION
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ac0-watlCoylinsed, from, presicus 260%)x 100-
T, e, Ty M v
Fleet St., London, E.C.4. Tel, Central 2%.’;!.’;;.' SOUTHERN RAD'O’S

or 207, Edgware Rd., London, W.2, Tel

BRITISH, bassador 4083. This branch is open | 6
. pen until 6 p.m.
Z on Saturdays. Terms of business, cash with
order or c.o.d.; all goods guaranteed perfect. w' RE LE ss BARG AINS
BATTERY, RA(E:)IO t %IAEAE ntggg:' wLid.. 27, 'll‘ogbenham
Qur ., L0 » oA cial clearance .
A.C. for Biasi covers ss_sssgfm_ glearance | | cap RADIOS, 200/500 metrss. Modified from BO 454

offer: Rec.
— ond — | (6.3V), t.ux:'\lng meter, 6in S.M. dial, circuit dia- and BO 455 receivers. With power pack and speaker,
J. BUI-I- 4 & SUNS gram’ 'etc., brand new in transit case, £4/4 carr. o Lo e LD 1%"{}'5;_"71"! ‘?‘“?T BT
paid; receivers R,U.19, 6-valve straij ht rec. with 1 AR SYSTEMS.) , carriage
3R.F. stages, using plug-in coils, .R.O. il
valves 3X78's, 2X77’s, 1X1642, black eracikle BENDIX COMMAND RECEIVERS, BO 454 (8-6 megs.)
case 15X8X8in, supplied comp.ete with vaives and BC 455 (6-9.1 mega,) 6-valve snperhet recelvers.
and 5 coil packs covering 187-305, 281-455, 524- 128K7 (3), 128R7 (1), 1246 (1) and 12K8 (1). Brand
%éo}k,z/ss-éésfd 2.960-4,6123, 3,865-6.1265. 5,075- new. 36/6.

7 c/s, carr. paid; personal receivers,
BCT2 CONTROL BOXES FOR BC454 and BC455 RE-,

UNIVERSAL

<
<
i

8c, 7-valve rec. using 1.4v valves, with 4 d

push buttons ‘covering 2-6me/s, built-tn LyS, S e ot s o rotary svitches

supplied brand new complete with valves, 2 and In makere’ sealed cartons. 13/8

BRITISH VALVES. 10,000 IN STOCE, trom 6/10. _12vuv1btxjators. iv acc., telescopic A.E., etc., and CONTROL FOR BCAS3/4/8, 141t. 1 96,

B s oraer ©.0.D, any type you || instruction pook, %9 <3t B4,04 mains trans. all NTROLICABLES /4/5, L4ft. locs. 9/6.

require—we may have it, or an equivalent, even it its 5 1 . AR . -y DIRECT DRIVE ADAPTORS FOR BC453/4/5, For
2a, 6.3v 2A.C.T.1, PR1 tapped at 110y, 15/6; slow motdon drive on existing spindie. 2/9 each.

rare and difficult g
. se6. 275-0-275v, 120ma, 4v 2a, 4v 3a, 13/6; sec.
EQUIVALENTS CHART with quick Reference Index, v ma, 210y 15ma, 6.3v 5a, 14/6/- auto. RADIO COMPASS INDICATORS with Selsyn motor.
1 trans. 200,250v-110v, 60w rating enclosed. 19/-; 3in. 360 degree dial. Black crackle finish. Ideal for
Lists sent FREE on reqnest. special line auto. 230-110v, 80w, 10/6; smoothing beam indicators. Brand-new In maker's cartons.
gavwz SHEETS, Our best selection, 1040 per doz. || ¢ 085“'5/ sh . 13.202!38. 14({(010 Q.’,/n‘.5 5531 gggma 13/6.
e shall endeavour to include one sheet of your own - ma , ma THROAT . Lo peda it
cholce with every dozen, if available—FREE. 30} 7/6, 15h X4Yp X 3iain) 3",_10:1 mlalgﬁt‘)?ﬂoms v im Xy CAN

0ma 1500 (6%
SOORS, Bpeciot new list ready, particulasiy recom: | | 76, 200 S00ma 1508 1336, (7 x5im) 18/6: | | coPPER ROD AERIALS in seven 21t. tapered sectlons.
BOOKS. Speckal ne et e wnd Bloctrical Nepalrs,” | | Slectzolytics,  8mi 150, T 1175 1| 6. With moulded rubber base, 7/

5 || 8mf 35
ey n%‘iﬁx}‘f“li»‘?.fé‘i‘:?'séﬂ"- DD B 578, G650y can. 2/0, 848 450v card, 3/6, || DELCQ HAND GENERATORS. Brand new. in

1648 450v can. 4/-, 16+1 Ov can. 4/-, 8+32 * , wi 5 5
SPEAKERS.—3lp. PAL, 12/-; B, 15/ St 45(-)'; cnn.v By 15/+32 2—503 4051“:1 v 1/5+22’+8 maker’s cases, with spare brushes. 6 volts @ 4 amps.
18/6 ; 10in., 30/-; 12in., 45/-. 2{in. CELESTION 450v can. 5/-, 84848 450v can. 4/-, 32-450v
LS. also avallable. card. W/E 3/6, 1648 350v can. 3/-, 60100 350v
EXTENSION SPEAKERS.—The well known Reece- can. 3/-, 100mf 3v 3d, 100mf 6v éd, 25mf 25v 1/3,
me eomp{eﬁgn lwl}:.h ::lun:ie ‘contro‘}é ssaOhtj.n usp&each égonfﬂzg\?vl/séngl:ecbmo{tlél/e' lzsirlnft sg%v OVX/E %3, WESTECTORS W.X.6 and W.112. 6/4 per dozen.
, walnu sh, reduce rom . to H m. , S es v ra. ,
3in. Extension, 15/-. Som1 20v 1/6. SDecial Hes L o o, To4-24 || BC32s, INDICATOR TS En G LT
CABINETS for Siin. Speakers, 6/-. 350v card. 2/6; P.M. loud speakers, 5in less 10/11. | | a6 (1 3 g : .
b 6 (1), 6SN7 (2). With switching motor, ete, In
Plteo All One Radl A with trans. 4,500Q 12/11, in less 13/11, 10in black crackle finished case. 45/
D.C. 25/-_ A:X» Mlnlonr U:fver::lo%'/‘esrli- 8 .g-v:n;l with t?xi% 4,5000 21/5i R.F. units, type 24 8/6, case. -
géghw;‘;; T LDy Tuyior Vaive Tester: || W1BE 2 /6, type 27 13/6, used. i good con- || RAF. BOMBSIGHT COMPUTERS. Brand new.

g%rnm HOLE CUTTERS. Adjustable to 3iin. dia.

po! /6 extra; Marker Beacon rec. Contalns gyro, motors, rack and worm ing, baro-
; amd the whole range 1204 Juslor Universal || B.C 387, 2 valves (1265, 125Q0), chasys e || e s aitiorentiais, counters, ete.  1deal for
Meter, 704, 75A, 65B. ogues on application. 11, with 1ma relay 8/6; output trans., 2,000/20Q2, experimenters and modellers. 60/-.
PANEL METERS.—2in, fiush mounting M/C 0-500 || 2,500/2, 2,750/2, 3,000/2, 3/-; 4,500/2, 7,000/4 { | ONTACTOR TIME SWITCHES made by V
micro-amps full scale, 8/3. 3/6, 3 ratio, 7, éS.SOO/ 1-750'4(12 4/- hea\lry duty Smiths. Stropg clockwork moven?e.n{ Ke‘x:x;'en'.'o‘r)
TRIMMER TOOL KIT.—New Improved Master Kit nggo({ggedqf/'s ;'r.:. 2‘{&%":04:?35.? 'Wﬂaéalngyfd electrical impulses per second, with thermostatic

comprising 10 well made toolsin wallet, 30/-. SOLON g trol. In stro axoline box and maker’s original
ing iropa: Pencll bit, 21/~ O t, B spindle, 4/6: ceramic switches, 2p 3w 1b 2/-, CERLos RED LU0
Boldering irons: Peucll bit, 21/ val bit, 19/6. 30 3w 8/6. 3p 3w 2b 3/-, 2p 6V b 4{35 switches. cartons.

ERGRAVERS.—Vibro-Arc metal engraving pen: stall size 2
p 6w, 3p 4w, 4p 3w, ank, long || FEwW ONLY MODIFIED BC455 RECEIVERS, 28-4
1B/-. Vibro-tool, heavier model and operating off e die. 5/% Standard size 2p 4w (with Shorting W O S STANDARD. 455, RS, 2 ‘o}-

mains, 52/. Maaual free. Te)C2/¢. ip 3w 2b 2/6, 2p 4w 3b 2/6, 1p 10W q
MONO-GOLD EMBOSSING KITS, 7/6. piate) 2/6. 3 mie “trinmers 3/50pf, 5 on 8 e <
PORTABLE SEWING MACHINES, 94/6. bar 1/3, 1/15pt single  ad. "3/30of air sio. dia. RECORDING DISCS, double-sided. 1/- each,
CAR A spaced concentric 6d, 3/25pf U.1.C. type 3d; air 114- per dozen.
AR D Sia 15, 5 salve Superbel || spaced variables, Y4in spindles SOpf, 3591 butter- | | rpansMITTER KEYING PANELS with K

v. ACE Model, £13/13/9. Ay f diff., ceramic bases, A codh: Mans- b eying

. 50D

CAR AERIALS.—Loop, 22/6 ; Running Board, 19/6 ; 1 ds. 4mf 1,000v wkg., 2 in acket, 7/-; relay, high voltage cut-out, filament and HT line relays
Telescopic de Luxe, heavily plated, 38/6 ; Validns, ?e’lg,‘,‘fuf,‘,’“,esmﬂersl. 25(;,v a4 maz 11{&," 3/6, 35/0v and hign voltage terminals. All mounted in teak case
side fitting, 15/-; Bomper Aerial, plated, 22/6. a00v 120ma H.W. 5/6, 50v 4a ready for use. 35/-.

60ma H.W. B
TELE. AERIALS.—Aerialite Indoor Lott Aerial, double bridge 18/6; car radio vibrator, packs with No. 25 RECEIVER UNITS. 6-valve superhet, 4.5 to
21/16/-; D.P.M. Dipole W/Reflector, Mast Fixing, 12y 4 pin VIB and OZ4 valve on chassis, 53, X3}, 6.6 megs. Valvea: EF36 (2), EF 39 (2), EK32 (1)
£3/16/-.’ DRB Dipole W/Reflector Chimney Lashing, X11hin, output 250v 65ma. brought out on B8F and EBC33 (1). 2 460 kcs, transformers. Complete

£5/8/6. ALSO 'I;IYBASI' Dipole, with w.tu Bracket and scre%natli leiad. 1317/66 S%Ster_s. mgvg]r% c&)lisr/ns%tgl withelreult. 2B/-.

Arm, B/=. T Dipole with cast wall Bracket case n circular, O-. micro , 0= v .
and Aﬁ ((De Luxe), 7/3. TVA3 Dipole i || requires ext. res. 6/6, 0-20a or 0-40a with g& AEznzl./%Ls. chrome plated, extend to 71t. side
TVAS5 Dipole as shunts 5/-; bakelite cased 2in square 0-500 €- .

Chimney Bracket, la 8, .

above, ywi'.h Reflector, £3/2/-. TVAS 4-Element micro A 9/6, 0-1ma 7/6. 0-Sma 6/-, 0-50ma 7/-. TELEPHONE EXCHANGE UNITS in grey steel
Higain Array, 3 Reflectors and Dipole, £4/10/-. 0-150ma 6/-, 0-300y d.c. series res. sggplied. T/- cabinets, 13 key and press switches, indicator lamps,
Special 10-Foot Sectional Rods, 5/6. Telescoplo Dural bakelite cased, 2lin circular 0-1 micro A hand generator and multi-bank plug.

Eods (9ft.), 10/~ £5.d., scaled 'megohms .4-2-5m_18/6. 0-500 | | GOLLARO AC GRAM UNITS, with tumntable, magnetic

TRIPLETT American Multimeter, £12/12/-. i A 16/6, 0-30ma 7/-. 0-50ma 8/6, 10-100ma | | pick-up and snto-stop, 100130 v, and 200-250 volts.

- - = -0~ ma RUGS

VARIABLE CONDENSER.—.0005. Midget two-gang 1(86.3.07/2?.0%‘-“1n?a/sae(s)k 1?;9&37./ 15/1_?00(8“1‘23’ R %tir;’splndk.mhmm Drive, Brand new condition.
fitted with trimmers and complete with perspex dust with 2-2in meters, 0-5ma, O- . rota and S

cover. These condensers made by ** Plessey ** are of toggle SW, 5 and 7 pin sockets, 8/6; vlsu;f indi- INERT CELLS, 1.5 volt. Longlifecell for bell batteries
tbe type used for tuning personsl receivers. Price |} caors, cross-over needle O 60 micro A || and small set LT. Large size, 2/9 ; small size, 2/6.

7/ each. movements 5/-, vis. ind., tfpe 3, with 2-300 M.C.R.1 BATTERIES, 90 volt HT and 7j-volt LT.
AUTO-TRANSFORMER.—Bryce 100 watt 2301n, micro A movements and 2 low voltage neons, 3.
110 volt out, Price 17/6. 3/6; S.M. dials as on R.F.26, ete., 3/11; rotary GENERATORS, 12 volt to 480 voit. Brand-new in
MAINS TRANSFORMER.—350-0-350 st 80 mA., grgm-zbgwer ggxllttihlgx Lr;‘l;l;tsisowﬁgts%%g 59,%% maker's cartons. 12/6.

. Sv. 2.5a. m 3 B
. Trastormet, jErice 2073, plus 11 || S05h0ve Sav input, 6/6; 10:valve rec, R28/ARCS, INNPECTION LAMPS with shae, take M.ES. bulb,
6.3 v.at 8amp., 5 v. at 2 amp. Price 17/3, plus1/-. ' new, with valves (inc. 4-717a’s). 45/-; modu- > and e !
Ao i . iy lator and mixer units W.6332a. with 7 valves COCKEPIT LAMPS, Take M.B.C. bulb, 3in. dla.frosted

ELECTROLYTIC,—8 mfd. x 16 mfd. x 500 v. B.EC. || (1.504G, 2-6J5  2-P6l, 1-VRES 1-VR54), on |{ glassdome. B/~

B k6 mid,x 16 mfd, x 460 v. TM0.cardbourd, || criassis 105X 1114in. also 5h 200ma choke. Targe 3

4/8. 25 mfd. x 26 mid. x 200 v. BL block, B/3. || {rans. (500/20/5), ots, res., conds,, etc., in metal %&gﬁhﬁfp %é&e‘?ﬁt}i s ot
Metal cased paper condenser, ,01:1,000 v. working. case with louvres 1 %1114 X 684in, 21/-. CAarr. 4 3 . ] , ete.
Price 5/3 per doz. paid: 1piugs and sockefs, 7 or 10 pin, with key- b

§TOP PRESS, way. 1/6 pr.; Jones 8-way with cover. 1/6 pr.; BRAZING LAMPS. Brand new, 5-pint size, with
SPORTS BIN’OCULABS precislon ground perfectly transmitter tunin unéts' ?(x%ﬂcljng{lzo/uss © %ype CE" extenslon hose nd nozsle. £2.

matched, p'tch pol shed optical lenses, 17/6, Larger cl‘;f,d";‘,(,’é'e‘ﬁ/’ﬁmt.ﬁr 555‘3;;%75 15/e-: radic cg}?,%as LEACH RP‘LAYS, 12.volt. Heavy duty type. Brand-

model 40/8, with lanyard 42/9. B.C.433G. chassls only less valves, ag/- earr. new. 10/~
TELESCOPES, 3x (4 section) optically precision ground 2id: panel mounting fuseholders. -, V.C. car- 7.6 MEG. I/F TRANSFORMERS, I1deal for television.
and polished lenses, 7/6. on wm) SW Zzz_in spindle. 5K, 255(.2%%1(. }l%%!((l 8/~ per pair. ’
CAMERAS, Photo Maglc, /11, 57/6. Leather care, gggg-f’g‘l’{x-z“_,”x- At T - 000, 400" || cRISTALS. American iin. pin fxing 2,040 kee.
26/6. Fllms, 2/2. 25K /2 5K, 500075000, 3 /- “50K /50K, 3/6; high || 2.085 kes., 2,100 kes. and 2,115 kes. 5/3 each.
TQ OVERSEAS FRIENDS | We are well equipped to Tes. phones, 4,000, 5/6 pr.; Wilcox Ga{' V.F.O. Send 2}d.stamp for completelist of radio publications,
ohip small and large orders securely packed and fully ]| covers, 2-10mc/s, brand new, in original carton.
insured without delay. uses 8070SC. \vml\d agt{::s%orle-’ihlﬁstmcglon db00 . dio S I

Ples ark cuvelope W.TW etc., £5 carr, paid; Xtal multipliers, brani new

e ol ceone in original cartons. book. acc.. etc.. 40/-; Ad- southern Radio upply Ltd.

miralty power units, input 24v d.c.. output 230v.
V] miraity power unlts, input 247 0.5 240k Witk || 46, LISLE STREET, LONDON, W.0.2.
Totary gen, auto trans., 2%4in 0-250v meter, d.c.
VALVES and a.c. switches, output control sw, Slydlock GERrard 6653
fuses. etc.. these units will stand 50% overload.

(i) ——

| £3/10 carr. pald.
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RADIO||

SIGNAL
GENERATOR

o HIGH STABILITY

® WIDE RANGE 40-16000 C.P.S.
e LOW PRICE

® 3 WATTS OUTPUT

LIST PRICE £9'9'o

Write for Particulars
PENNINE AMPLIFIERS
SOUTHGATE, ELLAND, YORKS, ENG.
Tel.: Elland 2107

COPPER WIRE
ENAMELLED, SILK, D.C.C., etc., most
sizes,

INSULATING MATERIALS,Empire cloth,
leatheroid, paxolin, sleeving, etc.
MOTORSA.C.&D.C.up to | h.p.aspeciality
Send S.A.E. for list to
STAN. HOLT,
349, HIGH ST.. SMETHWICK, STAFFS.
Telephone : WOODGATE 3789

SUPACOILS
OFFER

The Following Selection from Their
Famous Range of Components.
Model 30 Coil Pack.—The 3.waveband
superhet pack with iron cored coils giving
improved efficiency, high selectivity 2'/_

and sensitivity
42/-
or 47/- fully alig

or 24/- fully aligned.
Model 40 Coil Pack.—Similar bu

with RF stage

Model 30 Tuning Unit.—Consisting of a
Model 30 coil pack, pair '* MM '* I.F. trans-
formers, 2-gang condenser and at- 48/6

tractive dial. All components
aligneﬂ together as a unit in an actual re-

ceiver, and sealed.
Model 40 Tuning Unit.—Similar to 76 /9
sbove with provision for R.F. stage i
12in. Loudspeakers.—By a famous manufac-
turer. 2/3 ohm speech coil—fit direct to
your present receiver—no alceration 45/_
needed........ooornreiiiinrenniinnoniiiaenns

A Free Copy of the enormously suc-

FREE.
cessful HOME CONSTRUCTOR'S HAND-
BOOK wiil be given to every purchaser. Or

a copy can be obtained for 1/-from

SUPACOILS (Mail Order Office)
98, Greenway Avenue, London, E.17 l

L
| W

A\
{ WANTED

H.T. transformers (new) for 6.3v vibrators,
output 250-0-250v at 80m/a. 10/6 ea., one
doz. lots 8/6 ea.. special terms for quantities.—
Stewart Transformers. Ltd., 1021, Finchley Rd..
N.W.11. 13260

WANTED, EXCHANGE, ETC
VO No. 6 winding machines wanted; details |
and price.—Box 6178. 542
FINE wires in large quantities only, must be
new and pefect material.
E. SIMMONDS, 8a, Byron Rd., Harrow.
Tel. Harrow 0315. 36
ANTED, Taylor 70A or Avo No. 7, lowest |
cash price to.—Box 6908. 375
ANTED, late Haynes 2 H.F. tuner.—51, |
Bemsted Rd., Walthamstow. E.17. [3746
ANTED.—Surplus relays and push-button
units, any condition, large or small quan-
tities: highest prices paid.—Box 6180. 13532
, neon tuning indicators for H.M.V,
model 800 15-valve radiogram.—Barber,
24, Mill Rd., Haverhill. (3676
ALVES.—Set of valves for Marconi 276 d.c.
radio, DH, two VDS. DSB. DH, two DPT.—
McCracken, 24, Snowdon Place, Stirling. [3736 |
“) E pay top prices for used test equipment. all
tyoes.—University Radio, Ltd., 22 Lisle
St.. London, W.C.2. Tel. Ger. 4447 and Ger.
8583. 19992
CARRIER telephone and tel.efrnph equipment
of all types in any condition wanted: also
t,elegrinter and teletypewriter swpnrntus.—}larns
& Gillow. 93, Wardour St., W.1. {3036
ANTED. all kinds of laboratory test equip-
ment, standard signal generators. bridges,
oscilloscopes, Q meters, etc., etc.—Send_detalls
to _Oak Instruments, 86. Mill Lane, London.
N.W.6. Tel. Hampstead 4219. (3716
ARINE or aircraft radar and spares, e.g..
/APS series, Hi-cycle alternators,
CRT indicators, magnetrons, bomb units, tubes
IB22, 6J6, 3B24, 6SL7. 6AKS, 724 TR cells,
723A/B osc., junction boxes, cables, plugs, &c.
—Bunch Fish ., Grimsby. 362
‘N]E buy for eash, new, used, radio, electrical
/ “equipment, all types;; especially wanted,
radios, radiograms, test equipment,
chargers, recording gear, etc.—If
sell at the maximum_ price call, write or 'phone
to Unlversity Radio, Ltd., 22, Lisle St., Leicester
Sq., W.C.2." Ger. 3447,
REPAIRS AND SERVICE
MAINS transformers rewound, new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship, fully guaranteed. a
F.M. ELECTRIC Co.. Ltd., Potters Bldgs..
Warser Gate. Nottingham, Est. 1917. Tel. 3855,
LOUDSPEAKLR.S and transformers rewound,
cones replaced. prompt service.—Dodds,
Radlo Service, 131a, Hurst St., Oxford. [3650
OUDSPEAKER repairs, British, American.
any make, moderate prices.—Sinclair
Speakers. 12, Pembroke St., London. N.1.
13308

minus 4355
AIN and output transformers rewound to
ttern or specification, return post service.

—H. he, dio Rewind Service, Brithdir. Nr.
Dolgelley, N. Wales. 3243
EWINDS and conversions to_matns and out-
out transformers. from 4/6; pp equipment

%‘ spectality.—N.L. Rewinds. 4, Brecknock Rd.j

7. Tel. Arnold 3390.
T\ AINS transtormers rewound or constructed
=YL to any specification; prompt delivery. -
Bede Transformer Co., Ltd., Bedesway, Bede
Trading Estate, Jarrow. 198

RI’:%JIND service which duplicaltesJor n\x{odl-

e THESE ARE IN STOCK s

Radio Valve Data—Compiled by Wireless
World., 3s. éd. Postage 3d.

Ultrasonics. By Benson Carlin.
Postage 9d.

international World Radio Station List.
Is. 6d. Postage 2d.

The Radio Amateur’s Handbook.
ARRL. 1Ss. 6d. Postage is.

Electronics in the Factory, Edit. Professor
Trewman. 20s. Postage 9d.

Radio, Television and Electrical Repairs.
By R. C. Norris. 10s. 6d. Postage 9d.
Wi ireless Servicing Manual. By W. T,

Cocking. 10s, 6d. Postage 5d.

Radio Laboratory Handbook. By M. G.
Scroggie. 12s. 6d. Postage 5d.

Electronic Time Measurements,
42s. Postage is.

30s.

By

M.AT.

Principles of Radar. M.I.T. 33s. Postage Is.

Television Explained. By W. E. Miller.

3s. 6d. Postage 2d.

Radio Tube Vade Mecum. 1946 Edition.
P. H. Brans. Ss. Postage 6d.

OQutline of Radio. 2Is.

Reference Data for Radio Engineers.
By W. L. McPherson. Ss. Postage 5d.

We have the finest selection of British
and American radio books in the Country.
Complete list on application.

THE MODERN BOOK CO.

(Dept. W.7).
19-23, PRAED STREET, LONDON, W.2

Postage 6d.

Industrial electronic equipment deve-
loped and supplied at reasonable
charges. Exeellent model shop

facilities.

SPENCER-WEST
QUAY WORKS, Gt. YARMOUTH.

fles as required; transformers, Ic ers,
etc.; prompt_ returns.—Raldel Services, 49, Lr.
Addiscombe Rd., Croydon. Cro. 6537. t
LECTRICAL measuring instruments of every
make repaired and standardised.—The Elec-
trical Instrument Repalr Service, 329. Kilburn
Lane. London, W.9. Tel Lad. 4i68. [3715
" SERVICE with a smile."—Repairers of all
A ty) of British and American receivers;
coil rewinds;, American valves, spares. line cord.
R.I.. Ltd., 22, Howland St.. W.1. Museunsl
157

5675.

ACCURATE coil windings; tuning coils.[ i1,
1t. and mains transformers rewound and

wound to specifications: wave and progressive

wave winding.—Rynford, Ltd., 17, Arwenack
8t., Falmouth. 2497
EPAIRS to moving coll speakers cones.

colls fitted, field rewound or altered: speaker
transformers. clock coils rewound: guaranteed
satlsfaction. prompt service: we do not rewind
mains trans.—Closed Sat.
L.S. REPAIR SERVICE 49 Trinity Rd.. Upper
Tooting London. S.W.17. ‘Balham 2359.
-HOUR service. 6 months’ guarantee, any
transformer rewind. mains outputs and
1.£5.. etc.; all types of new transf,, etc., sup-
plied to specification: business heading or ser-
vice card for trade prices.—Majestic Winding
Co.. 180, Windham Rd.. Bournemouth.
T.P. rewind service, all rewinds are layer
wound, vacuum impregnated, pressure
tested at 2.000vplts and guaranteed for three
months, 48-hour service.—Epquiries London
Transformer Products, Ltd., L.T.P. Works. Cob-
hold Estate. N.W.10. Tel. Willesden 6486,
EWINDS and repairs. mains transformers.
.V O/P trans.. clock coils. fleld coils. pick-
ups; vacuum and gram, motors; new trans-
formers to any specification; guaranteed work;
competitive grices: delivery  2/3  days.—W.
Groves, Manufacturing Electrical Fngineer. 154
Ickne'ld Port Rd.. B'ham, 16 11482

BOROUGH POLYTECHNIC
Borough Road, S.E.1.

Full-Time Courses in Radio
Engineering

Applications are now being received for
admission to a full-time course beginning
in September, 1949, in Radio Engineering.
The course is designed so that students will
spend equal periods at the Polytechnic and in
industry over a total period of four years.
At the end of the course they will sit the
examination for the Higher National Dip!oma
in Radio Engineering.

Students seeking admission should either
have passed the School Certificate Examination
with  credit marks in Mathematics and
Physics, or have taken the first and second
years of the Ordinary National Certificate
Course.

Further particulars and forms on which to
apply for admission may be obtained from
the Secretary.
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Midland Television
Constructors

You should now be getting ready for the Test
Transmissions from Sutton Coldfield which
are scheduled to start in July. Complete
Constructional Data for building 2 Vision and
Sound Receiver from ex-Govt. Radar Appara-
tus is available for only 7/6d., so send for
your copy NOW. We can supply every item
required, the two main Radar Units costing
only £6/10/-, and if these are purchased the
data is supplied gratis. Alternatively, intend-
ing constructors can buy the data first and
the cost will be credited against purchase of
the two units within 14 days. When ordering
the units, please add 12/6d. carriage costs.
Constructors should go ahead without delay
as, although existing coi! information is for
the London Station, within a few days of
the test transmissions starting, exact coil
data for Birmingham will be available.
For those constructors who are rather morz
adventurous, and have their own ideas about
Vision Receiver design, we recommend the
following two items as being worthy of
consideration ;

RADAR RECEIVER R 3084. These are
BRAND NEW, and contain a 30 mecs I.F.
Strip and the following valves ; 2 EFS4, |
ECS2, 7 EFSO, | VU39A, | HVR2, and | EASO.
A suggested method of alteration is supplied
\lr«&;h) every receiver. ONLY 75/- (carriage, etc.,
RADAR INDICATOR 62A. The cheapest
method of buying EF50s and a VCR97 C.R.
Tube. Besides the tube it contains 12 EFS0s,
2 EB34s, 4 SP6ls, and 3 EAS0s. ONLY 89/6
(carriage, etc., 12/6).

Other items of interest offered this month
are :

5-VALVE BATTERY SUPERHET RI224A.
This superb ex R.A.F. receiver covers 1.0-10.0
mes in 3 wavebands, the circuit employing an
RF stage. !t has a Muirhead precision slow
motion dial, aerial trimmer, sensitivity control,
reaction control, etc., etc. Eminently suitable
for club field days, etc., these are BRAND
NEW [N MAKER’S PACKING. _Voltages
required are 90v. HT, 9v, GB, 2v. LT. ONLY
99/6 (carriage 7/6).

AMERICAN LORAN RECEIVER. This
is a 4 band (pre set) receiver used in Radar,
Contains 16 valves as follows ; | 6SN7, |
6SL7, | 6H6, § 65AT7, | 657, 1 SUAG, 4 65K7,
;/684, 22X2, | VRI0OS., ONLY 69/6 (carriage
6).

AMERICAN INDICATOR APN4. Con-
tains CR Tube SCPI, 3 valves 65L7, 14 6SN7,
6 6H6, | 65)7, and 100 kes, crystal. ONLY
79/6 (carriage etc., 12/6).

INDICATOR UNIT 162B. _ Contains 2
CR Tubes, 2 6in. VCR $17 and a 3in. VCR 139,
also 3 valves SP61, | VR 17, 4 EASO, and a
Klystron CV 67. A real snip for breakdown
value, the 2 tubes being worth more than the
price of 67/6 (carriage, etc., 12/6).

ADMIRALTY TRANSMITTER T7AD,
PATTERN W4832. First come, first served,
with this *«n'p.” Conta'ns valves types
6V6G, VU 111, CV73, and 2 CVé3, trans-
formers, <tmall ccmponents transm'eting
gear, etc., etc. BRAND NEW. ONLY
19/6 (carriage 5/-).

INSULATION TESTERS (MEGGERS).
Ex-R.A.F. testers by “Record,’” reading up
to 20 megohms; at 500 v, pressure. BRAND
NEW. List2d a: over £12.  Our price is
ONLY £8/10/- postage paid.

C.W.0., PLEASE. S.A.E. for lists.

U.E.l. CORP.

THE RADIO CORNER,

138, Gray’s Inn Rd., London, W.C.1
TERminus 7937

Open until | p.m. Saturdays, we are two

mins. from High Holborn, five mins. from

Kings’ Cross.

Wircless World

1 ADIO MAINTENANCE SERVICE for guaran-

.H.P. moto: 3
139, Goldhurst Terrace, N.W.6.
" STURDY "
chokes,
prompt_deliveries and satisfaction guaranteed.

——Sturdy Electric Co..
on-Tyne

requirements
heater t.mlns ormers;

R. E. F.,,
B/[ ETROPOLITAN RADIO SERVICE for Te-
i W

inds, an
chokes and field coils;
transformers designes
or in quantities.—Metropolitan Radio
Company, 1021, Finchley Rd., London, N.W.11.|
outs ’ to be

|

|
l

|
f

|

{ransformer, etc., labelled
dress, an
ings are double wound.
pregnated.—Southern Trade
297-299, High St., Crovdon _Tel. 4870
WORK WANTED

“7!: make wireless and radiogram cabinets for
Radiac,
N.W.6.
windinz shop with
amr;le

special manufacturers’
speclﬂcations:bxllrmaturgs and_fields wound

zn built to your specification, A.M.,
M., T.V,, control and measuring instruments;
| write fo i Mort, B.Sc.,

|

AM.

DRAWING and tracing work tox;i radio and

light engineering, photoprinting:

drawings undertaken to commercial

standards.—Drawing & _Tracing, Lid.. 0

Ewell Rd.. Tolworth, Surbiton. Elmbridze 7406.

MISCELLA

TELEVISION cabinet, large, with shelf; 615561—

432 %ezrvixce skheets', offers.—A. J. Tindall,
., In

" Q.S.L.s " ang v

sample!

Elland.

port, Mon,

l)ROCEEDINGS of the I.R.E.. 1939-1948, what
St. John® . Ma

chester. 16.

SER.VICE sheets for sale, approx. 800, manu-

offer secures.—Box 677
‘Grgen Dragon Yard, Brentwood
walters, 501. Hale End Rd

W,
| lots.—Fairley, 27, Cha
'I‘RADE transfers, gold and bisxck. your word-
fers: list free.—

£15.—Livingstone, 16, Victoria Avenue, Barrow.
{n-Furness 3637

extra.—British
Burdett Rd., E.14.
ALUMINIUM chassis and

valveholders, etc.: crackle and cellulose finish-
inz.—E.A.D.. 18, Br ad Rd., Willingdon. Sussex
EXPOSURE meter components,

assembly  instructions and conversion scale
reproductions 3/6.—Surpluses, 78, Repton Rd..
Bristol, 4 (3642

or aluminiym; wrinkle finishes available.—Re
sound_ Engineerin, i
Rd.. Sutton Coldfield

cabinets, veneered
ideal for miniature radios or novelty speakers,

accommodation up to
refund if not delighted.—Burmans, 64, Rel
Rd.. C'apten,

“ Carriette " which drives a midget speaker with
3 valves on M. & L.
point-to-point wiring plans make construction

quick, easy and cheap.
/6 to

teed rewinds a repairs; _armatures;

rs vac. units. etc.; good dellveries.
Mai, 6133.

transformers,
first-class work,

rewinds, mains
and flelds,
Ltd., Dipton, Newcastle-

(2430

SECOND-to-none rewind service, reliable.
neat. return of Post service; your television
romptly executed, EHT, LHT and

for quotations.—

37a, Ashton Rd., Oldha 3519

e.h.t. _transformers.

nds, mains d
delivery 3-5 days; new

d and manufactured slngly|
vice

EWINDS.—Send your "’ burn
rewound; no technical data wanted: post
with your name, ad-l
*“for rewind '’; our wind-
interleaved and _im-|
Services, Ltd..
b 3110

marked

home and export; immediate deliveries.—
Itd.. 26, Brondesburv Rd.. London.
Maida Vale 8792, also Terminus 74?;2/35.

1{ADIO mirs. can undertake development and

asserubly of radio or electronic equipment. |
vacuum impregnation p.ant: |

space and labour available.—Box 685.
RST-CLASS  transformers chokes
manufactured. stock lines available: also‘
components made to
and
& Baggs Ltd.. 140- |
715

r’ _quotation  to.—J. d
M.1.E.E., BCM/HIFIDEL, London, W.C.1.

electrical engineering. tool and

CE NEOU

Box 6775.

d., Wakefield. (3692
G.P.O, " approved log hooks,
s free.—Atkinson Bros., printers,

13082

W. Jan. '47-Sept. '48, Jan.-May "49; offers?
_'W. W. Highman, 34, Denbigh Rd., N%véi

ofters?—Ross, 58. n's Rd n-
{3700
facturers, ‘* Traders,” etc.. first reasonable

9, (3626
EW three-second solder-gun. kit of spares,
29,6, c.w.o.—Essex Maintenance Indus‘?y?d

ALNUT radiogram and teievlslon cabinets,
manfs.’ samples, few only; stamp det.allls’is—s

July 1938 to Nov. 1§4’7. a few missing
or defective; offers for the whole or yearly
rlbury Rd.. Oxford. [3606

ing. 7 days’ delivery; also decorative trans-
Axon, Jersey, C.I. [216G

IRELESS WORLD bound volumes, 1932~
1946, 25 volumes, 1947 and 1948 unbound;

NSTRUMENT handles, chromium pated brass
ai4in fixing centres; 4/6 &)er pair, postage
Electronic Industries, 303-305.

(3654

panels, any size

manufactured quickly; holes punched for

light cell 6/6.
meter movement 7/10. moulded case 8/10; |

HASSIS, panels, racks and metal cabinets,
stock sizes or made to specification in steel

o=
& Electrical Co., Coleg}g‘ilg!
TTENTION.—Something new and original.

perfect models of television or radiogram
in walnut and french polished,

London, E.5.
HERE is still time to build a !)ersonal port-
able for your holiday—especially the new

bands; circuit, layout and

—For immediate delivery
E. N. B., ** Whinnie Knowe,’’ Sennen.
8.a.¢. for testgear plans list.

Advertisements 73

RCA 931A PHOQTO-ELECTRIC CELL AND MULTI-
PLIER. For .facslnile transmission, fiying spot
telecine Losi an h g low
light-levels, 9-Stage multiplier, Brand pew and
guaranteed, only 30;-each.,

TYPE BC 624A RECEIVERS, Absolutely brand
new by BENDIX, ete. Valve line-up 12AHT,

12J35, 8 123G7, 12C8, 3 4003, 9002, making 10 Valves
in all. Frequency coverage 100-156 mcs. Can be
supplied ot the absurdly low price of 39/6 (plus 5/-
carriage and packing).

VALVES TYPE 813, By Canadian Westinghouse,
boxed., Absolutely brand new, guarant eed and tested,
50/~ each.

VIBRATOR POWER UNITS. 2 volt. Asfor Canadian
58 Set. Completely smoothed, output 1.5 v., L.T.
and 90 v. and 180 v. H.T. at 35 w/a. Complete in
grey metal box.

50~
only,
TUFRQL SHEET. First grade, polished tinish, size
21in. x 15in. x §in. thick. Weight 10 ibs. Drilled
st intervala around the edge for 4BA counter-sunk
acrews. 15/~ per sheel.
MAIRS TRANSFORMER for " Inexpenaive Television ™
Receiver. 250-0-2560 v. 80 m/fa., 6.8 v.6a.,5 v. 3 a.
fully shrounded, guaranteed, at 28/6, post free,
0SMOR MIDGET *Q * COIL PACKS. B8ize 3jin. X
2fin. x 1iin. 1 per Poly
formers with adjustable iron cores. Omne hole fixing,
only five ‘connectlmla Factory n.llgno;d, complete with

full r and instr 3'Het for
465 kics, 33/- only. L.M.8, also for TRF operation
M.and L. W., 30/-.

Please note that separate H.F, Stege, for addilion to
the above Superhet Coil Pack, can now be supplied at
15~ only. Complete with all necessary easy to follow
instructions.

RECTIFIERS, L.T. 30 volt 4 amp. only
17/ es. 6 or13 v. 1 smp. 4/-ea. 4 or 2 v. } amp.
2/6 ea. ILT, 300/600 v. 250 m/a., 15/-. 230 v. 120
m/s., 6/-. 380 v. 75 m/a., §/-. We are also still able
to supply 5 m/a. mster rectifiers at 3/6 ea., and J.50
type rectifiers, also at 3/6.
PAXOLIN SHEET. High grade, pollshed finish
Sizes 1810, X 12]in. x 1/10in., 2/9 eheet ; 12]in. X
12}in. X 1/101n., 2/- sheet only. If ordering by post,
minimum lots of 6 sheets please.
U.8. ARMY MIDGET LIGHT-WEIGHT HEAD-
PHONES. 200 ohms,reslstance, Suitablefordeat-aids
ete. Brand new and boxed, 7/6 pair only.
BATTERY ELIMINATORS. Brand new, manufac-
tarer's surplus. Input 200/250 v, output 60, 80 or
120 v., 30 m/a,, and 2 voit | amp. In crackle finish
box, only 4b/-.
POCKET VOLTMETER, Ex-Govt. Two-range,0-15 v.,
0250 v. D.C. Brand new and complete in Web
carrying case, only 10/6.
SUPERHET RECEIVERS TYPES 25 and 73. Ex-Govt.
The recelver portion of the TR1196. Containing 1 pr.
460 kefa., IFT‘s plus 2 valves EF36, 3 EF39, ons
EK32 and 1 EBC 33. Complete with necessary details
for conversion to home use. Outstanding value.
Only 25/~ each. Plus carriage 1/6.
E.H.T. TRANSFORMERS. Output 2,500 v., b m/a.,
4'v., 1.1 anps., 2-0-2 v., 2 a. (for VCR97), 35/ only.
Output 3,250 v. 5 m/a,, 6,3 v, 1 &, 2:0:2 v, 2 a,
(for 5CP1), 39/8. Output 4,000 v., 10 m/s., 2-0-2 V.,
2 a., 48/-. Output 5,000 v., 10 m/a., 3-0-2 v., only
60/=. Allinput 200/250 v., and fully guarauteed,
INSTRUMENTS. In addition to the full range of
AVO and TAYLOR measuring instruments, which
are always In stock, we can definitely supply the new
Taylor Bignal Generator 656C, coverage 100 ke/s, to
160 mjcs. Casb Price £17/15/-. Also avallable on
H.P.
VCR 97 C/R TUBES. Please note we are stlll able to
supply these Ex-Govt. Tubes, brand pew and guaran-
teed, Each tube is tested for Television suitability
prior to despatch. Price 36/- each, plus 7/6 reglstered
carriage and packing, Black rubber masks are in
stock for these tubes, at 3/6 each.
8in, ENLARGING LENS, Owing to s large purchase
of these items, we are now able to supply at 25/- only
plua 1/6 carriage and packing.
Send stamp for current Component List. Probably the
mosat comprehensive in the trade, N -

5, HARROW ROAD, LONDON, W.2

PADdington 1008/9

8isze 8in. x 3}in. 4iin,
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Lowther Tuner Unitf

type DT.4 ;

possibly the most famous of tuner units for
high fidelity reception. '
Maximum fidelity from your local station or by |
means of a simple change over switch world-wide |
reception,

Wavebands. (6-50; 200-550: 800-2000 metres. |

Sensitivity. At 1000 Kcfs 400 cps. 80 9%
mod. (Straight) 3 millivolts for 1 volt R.M.S.
(avge.). (Superhet) | microvolt for .| volt
RMS, (avge.). Max. undistorted output in
both cases I volt R.M.S,

Supply required. 250 v. 30 m.a. 6.3 v. 2.5 l
amps. [

Controls. Tuning, Volume, Tone, Wave- |
change and Selectivity (T.R.F. or Superhet).

Dimensions Overall. (2in wide, |lin deep,
10in high,

Price. £26 5s. 0d. plus Purchase Tax £5 16s. 5d.

Call and hear for yourself at :—
*“ The Laboratory Production Unit’’

THE LOWTHER MANUFACTURING CO0. :

Lowther House, St. Mark’s Road, |
Bromley, Kent.
Rav. 5225.

MORSE C(ODE
TRAINING |

There are Candler|
Morse Code Courses |
for
BEGINNERS AND |
OPERATORS
Send for this Free
“BOOK OF FACTS”
It gives full details con-
= cerning all Courses.
THE CANDLER SYSTEM CO.
(Room 55W), 121 Kingsway, London, W.C.2
Candler System Ca., Denver, Calarada, U.S.A,

YOUR METER DAMAGED ? |

Electrical
Instrioment
Repairers
to the
Industry.

Repiurs by skilled craftsmen to all makes and types o
Vol A Mier M Test
meters, Electrical Thermometers, Recording lonstruments,
Synchronous Clocks, etc. 14 days' Service—for speedy
estimate send defective instrument by registered post to:

L. GLASER

SCIENTIFIC & ELECTRICAL INSTRUMENT REPAIRERS
341 CITY ROAD, E.C.I.
Tel. Terminus 2489 |

| the following posts:—

RADIO supervisors and technicians should join
their appropriate trade union, the Associa-
tion of Supervisory Staffs, Executives and Tech- !
nicians.—Write for free pamphlet to ASSET,
110, Park St., London, W.1. Tel. Mayfalr 8541-2.
ENGRAVING.—Amateurs and trade require-
ments, panels, plates, metal and plastic,
attention to urgent deliveries; one knob or repe-
titlon equally entertained.—Call or write New-
lsm‘iAl'll.mSa. Windmill Rd., Wandsworth. London.

.18. [3640
l ADIOGRAM cabinets in walnut. £18; a so
corner cabinets to take up to two 10in
speakers in oak or walnut, £4/15; write for llus-
trated leaflets; trade and export enquiries in-
vited—Cabinetware, Summit Works, Heyes St.,
Blackburn. . 3707
FLUORESCENT lighting. white batten fitting
4ft 40w with complete control gear. tested.
but less tube, 55/-; kits of essential parts with
circuit, less tubes, 40w 319, 80w 35 9, all 210-
240v A.C.—Malden Transformer Supplies. 200-
202, Cambridge Rd.. Norbiton, Surrey. 3717
ESTIVAL of Britain.—The Council of Indus-
. trial Design have opened a 1951 stock list to
which they invite manufacturers to send photo-
graJ)hs or drawings of their best preducts.—
Address to Stock List, Council of Industrial
Design, Tilbury House, Petty France, Lond-n
S.W.1. [3627
COP_PER wires enamelled, tinned, Litz, cotton,
silk covered, all gauges; BA 'screws, nuts.
washers, soldering tags, eyelets: ebonite and
laminated bakelite panels. tubes, coil formers:
Tufnol rod; headrhones. flexes, etc.; latest radio
Publications, full range available! list s.a.e.;
trade supplled.—Pust4Radio Supplies, 33, B?urne |

B.T.S.

THE Radio firm o/ the South,
63 London Road, Brighton, |, Sussex
'Phone : Brighton (555

SPEAKERS
BRAND NEW

Goodman’s, Truvox, Rola (as available,,
5 inch 13/-; 6 inch 14/-; 8 inch 16/~
including packing and postage.

EDDYSTONE RECEIVERS

Full range of components.
All C.O.D. orders promptly executed.
Send for Catalogue, | - post free.

SPECIAL OFFER
Owing to the great success of our
SPECIAL PARCEL,many customers
have repeated orders for 2 & 3 par-
cels, we are extending this offer for
4 more weeks. The parcel contains
50 resistors, 50 condensors, 24 valve
holders, agood selection of tag panels,
strips, screws; knobs, sleeving & many
other useful components. All new,
worth over £5.  OFFERED FOR

Gardens, London, E 1454
SITUATIONS VACANT
Vacancies advertised are restricted to persons
or employments ercepted from the provigions
of the Contral of Engagements Order. 1947
UDAN GOVERNMENT.

3

THE Posts and Telegraph Department require an
executive officer (stores and workshops), aged 28
to 35. for service in the Sudan; the duties con- |
Sist of taking full control of ‘all stores work.
stores accounting and costing. responsibility for

(ggderlngk islwres ang_dgteneral su]pervis}i‘m:l ovgr
e workshops; candidates must have had wide
experience in the handling and ordering of £1 ONLY' CARR. PAID.

telecommunications stores, knowledge of stores
nccgunting and costing and ability to control |
staff,
APPOINTMENT will be either on long term
contract on a salary scale £E.180 to £E.036
with special post-services gmluitf;; or on Provi-
dent Fund contract at shghtlt\)/ lgher rates of |
pay and different post-service bene its.
COST of living allowance varying between | —
£E.180 and £E.390 per annum according to the

number of dependants, is at present payable, and, |
subject to certain limitations, an outtit allowance |
of £E.60 is payable on appointment; there is at

resent no income tax in the Sudan; free passage |

gn appointment; full particulars and generall
CRadiospares®

information may be obtained on application to:
Quality Parits

Sudan Agent in London, Wellington House.
-
The

Buckingham Gate. London, S.W.1, Please mark
[3785
N - -
Service Enginecer's

envelope ‘‘ Telestores.'*
ROWN Agents for the Colonies—Applications
- y -
First Choice

from qualified candidates are invited for

DO NOT _MISS THIS OPPORTUNITY TO
STOCK YOUR WORKSHOP

COVENTRY RADIO

DUNSTABLE ROAD, LUTON, BEDS.

WIRELESS OPERATORS required for Govern-

| ment of Falkland Islands Dependencies Survey

for service in the Antarctic for one tour of 18
or 30 months; salary £325 a year; free quarters,
food and clothing and free passage in research
ship leaving United Kingdom {n October; candi-
dates, unmarried and not over 30, must be able
to transmit and recelve morse at 25 words a
minute and capable of maintaining internal
combustion engines and diesel generator sets:
apply at once by letter, stating age, and full
particulars of qualifications and experience and
mentioning this paper to—The C
for the Colonies. 4, Millbank, London, S.W.1.
quoting M/N/24761(3B) on both letter and
envelope. 695
ROWN Agents for the Colonie
tions from qualified candidates

for the following post:— .
RADIO Telegraph Inspector required by Nigeria
Government Posts and Telegraphs Department
for one tour of 18 to 24 months. Salary £850 a
year (including expatriation pay). Outfit aliow-
ance £60. Free passages. The duties of theé)ost
are those of a construction foreman engaged on
the installation of radio diffusion or relay systems
including fitting central receiving stations with
diversity reception receivers, aerial arrays, etc.,
and subscribers lines and apparatus. Candidates

=
=1
a
E]
_ >
H g0
]
o
n

s.—Applica-
are invited

MUMETAL and RADIOMETAL
TRANSFORMERS and CHOKES

As Npeclalists with many years of experience we can
design and supply practically any type of transtormer
orchoke with anickeliron core for nse on a band within
the frequency range

1 ¢/s to 150 ke/s

should have had experience with a company

operating radio relay services.—Apply at once by | :\\‘:Lil;tlv]efurmpldtlelivery—-Micl'ophoneTnnslormel'l,

letter, stating age. whether married or single, Input Transformers, Line Transformers, Pickup

and full particulars of qualifications and experi- T s, Qutput T) s, Rectifier Trans-

ence, and mentioning this paper, to the Crown formers, Vibrator Transformers, High Fidelity
Millbank, London, 04 Recorder T: Midget Trans-

A%nts for the Colonies, 4,
S.W.1, quoting M/N/24719 (3B) on both let',ex"
and envelope, 3609
ENGINEERS required for test and development |
work on electronic test equipment. Inter
B.Sc. standard prererred.—A;y)ly Furzehill
Laboratories, Ltd., Boreham Wood, Elst

8, '
lormers, High Q Chokes, High Inductance Chokes,
etc., with or without Mumetal Shields.

MAINS COMPONENTS ARE ALSO STOCKED,

ree 1157 || SOWTER TRANSFORMERS
TINELEVISION engineer required for progressi .
r radio firm, highest cxl'ates for ma%x \vigﬁ & 0 SOWEEORLCIHBES.:EE:D STREET,
ability; radio sales assistant also required.— .
t[:)% lE l‘bl’..eytonla Radio,” 828 High Rd.. f%gﬁ ! Phone : COLCHESTER 5454
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OUR PRICES

ARE LOWER|

Some Special

JULY OFFERS

RECEIVER RI132A. The renowned |0-valve
set covering 100-124 M;cs and incorpora-
ting tuning meter (0-5 m/a.), AGC, attenuator
control etc. A unique and high grade com-
munications receiver which will delight
UHF enthusiasts. Circuit diagram included.
Brand new and offered to callers for only
£3/19/6. Despatched in wooden crate, carriage
paid, for ONLY £4/10/-.
POWER UNIT No. 3. Especially suitable
for the above receiver. We anticipate a small
delivery of these, and those interested should
make further enquiries immediately.
RECEIVER R3084. Valve line-up : 7 EF50,
2 EF54, 1 EC52, | VU3I9A, t HVR2 and |
EA50 : together with 30 Mc/s I.F. strip. THE
MOST POPULAR EQUIPMENT FOR CON-
VERSION TO A VISION RECEIVER ! Circuit
diagram, and modification instructions issued
with each receiver. Brand new in maker’s
original wood crate. ONLY 67/6, plus 5/- carriage.
RECEIVER RI224A. A communications
receiver of sterling quality and outstanding
performance, the RI1224A contains the fol-
lowing valves : 2 VP23, FC2A, 210LF and 220-
PA. Frequency coverage is 30-300 metres,
Highly commended for operation aboard
trawlers and similar craft, and ideal for your
‘Den.’ Batteries required are H.T. 120v.,
G.B. 9v., and L.T. 2v. Circuit diagram in-
cluded. Absolutely brand new and complete.
ONLY £4/19/6, plus 7/6 carriage.
H.R. 'PHONES FOR ABOVE. 2,000
ohms each phone. SGB type. Brand new but
less headband. Only 5/- per pair, post free.
RF UNIT TYPE 24. Brand new in maker's
original packing. Can be rapidly modified for
use in conjunction with R1355 video receiver.
Concise instructions supplied upon request.
12/6 only.
6in. MAGNIFYING LENS. Enhanced
clarity and definition assured. ONLY 25/-.
COMPONENT MART : OUTSTANDING VALUE.
460 kc/s |.F. Transformers, 4/6 per pair.
8 x 16 mid. 450v. wkg. electrolytics, 3/- each.
50 mfd. (2v. wkg., 10d. each. | gross } or {w.
resistors. Good assortment, 12/6. 2-gang
,0005 condensers. Standard size, best quality,
4/6 each.
HUNDREDS OF OTHER SIMILAR BARGAINS IN
STOCK. SEND FOR OUR LATEST COMPONENT
LIST " w.W."

OUR TELEVISOR
Last month’s feature of our 19 guinea Televisor
has created enormous interest. it should be
emphasised that at this price all Brand New
valves and components—down to the last
nut and bolt—are supplied The use of valves
stripped from ex-R.A.F. Units ensures 2
corresponding reduction in price. No less
than 17 pages of full and comprehensive data,
including point-to-point wiring diagrams,
are available at only 5'- post free. Clarity
and definition of our Televisor equals that of
many commercial models. Come and see
for yourself during viewing hours.
YEARLY CLEARANCE SALE

DON'T FAIL TO PAY US A VISIT THIS
MONTH. OUR ANNUAL STOCKTAKING
SALE IS NOW IN FULL SWING, AND WE
ARE OFFERING MUCH USEFUL EQUIP-
MENT AT REALLY BARGAIN PRICES.

Best buy at Britain’s

CHARLES BRITAIN
BY (RADIO) LTD.

11, UPPER SAINT MARTIN’S
LANE, LONDON, W.C.2

{3 minutes from Leicester Square Station)
Telephone : TEM 0545,
shop hours : 9co6p.m. 9tol p.m. Thursday
OFEN ALL DAY SATURDAY.
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QALES engineer for oscillographic equipment,
1 ») good opening for young man with suitable
experience London area.—Box
6910. 3759
v

and initiative;
PPLICATIONS are invited for Electronic En-
ineers and Mechanics for reconditioning
'H.F. wireless equipment; Wellington-Salop
area.—Box 6918. (3784
l“ERRAN'II. Ltd.. ifoston Works, Manchester,
have staffl vacancies for engineers and
«cientists of all grades in connection with long-
. term development work on an important radio
telecontrol project.
i1}  Development Group Leaders. To take
charge of large development groups. Qualifica-
tions include a good deuvee in physics or elec-
trical engineering and extensive past experience
in charge of development projects. Salary ac-
cording to qualifications and experience in the
range £1,200-£1,600 p.a.
(1i) Development Seéction Leaders. To_take
charge of sections in the above groups. Quali-
fications include a good degree in physigs. or
electrical engineering or its equivalent ang pre-
vious experience in any ot the following fields:
Radar, radio communications, microwaves, servo
control, elactronic circuits. etc. Salary accord-
ing to qualifications and experience in the range
£750- p.a

(iii) Engineers and Scientists. Qualifications
include a good degree in physics or electrical
engineering or its equivalent and preferably
some experience in the flelds given in Section
Salary according to age and experience
in the range £400-£750 p.a.

(iv) Designers and Draughtsnien. Section
leaders, draughtsmen and junior draughtsmen.
Preferably with previous experience in the tele-
communications or allled fields. Salaries based
on A.S.E.D. rates. with allowances for special
qualifications and experience.

THE company has a stafl pension scheme and
will give housing asslsmn%e in special cases.

e

APPLICATIONS should addressed to the
Staff Manager, Ferrantl. Ltd.. Hollinwood,
Lancs. (3646

SALFS engineer, experienced in selling radlo
test gear and electronic equipment to in-
dustry, required by small group of comPanles,
London headquarters; write giving date o .
full details o experlence and remuneration re-
quired to Box 6842. 13697
b‘OREMAN to take charge of transformer divi-
sion of West Country manufacturers; ex-
perience of coll winding and assembly of trans-
formers up to 50kva essential. and some previous
executive experience desirable; give details of ex-
perience with dates to Box 6837 3685
ILOT RADIO. Ltd., requires immediately
fully experienced chargehands for radio
and telévision assembly lines; five day week
with gzood rates of pay. Apply or wrlt[e3 ;2
SO 6.

31/37. Park Royal Rd.. N.W.10
1 LECTRONIC technician required by Oxford
Unjversity laboratory to design, construct
and maintain apparatus and test-gear used for
research: experience of electronics other than
radio desirable; wages according to University
scale.—Apply, giving full details to Box [Gs'lgze

5
ROGRESSIVE firm of radio and electronic
_ manufacturers, in N.W, London area, re-
quire senior design draughtsman to take charge
of drawing office. experience in radio and tele-
vision design essential.—Apply in writing, stat-
isx}’gedexperience, salary required, etc., to[!’Box
b 660
“TANTED. service engineer for elec. control
instruments, preferably conversant with
automatic telephone technique; required to travel
servxcmi; apparatus after training at works. good
personality, opportunity advancement. age 25-35;
£400-£500 according to qualifications.—Box
6782. . 13652
INTERESTING vacancies now_ exist for senior
intermediate and junior draughtsmen on
industrial electronic equipment with large well-
known engineering company in their office near
Victoria Station. London.—Please quote Ref.
D6/59. and apply. giving full particulars. to
Box 6780. 645
LECTRICAL component manufacturers re-
quire man for maintenance of test equip-
ment: applicants must be experienced and
possess good knowledge of radio and valve
technigue; West London area; five-day week;
write stating age, experience and wages required
to_Box 6838. 68
ADIO engineer for technical publications
dept., with experience of compi inf service
literatutre on_ domestic 1o and_television te-
ceivers.—Applications by letter only. stating age,
experience .and qualifications. sa r{. etc., to
The Personnel nager, Bush Radio, Ltd., Power
Rd.. Chiswick. W.4. [3610
RADIO and electronic develooment engineers.
senlor and Jjunior draughtsmen, radar
mechanics, H.F. repairers. radio prototype wire-
men. inspectors, testers. television and P.A.
equipment service engineers. and other positlo
vacant.—Technical Employment Agency. 179,
| Clapham Rd.. S.W.9. (Brixton 3487.) [3710
ARGE electrical engineering firm in South
_J London with international connections, has
vacancy for responsible senior design engineer:
applicants must have first-class experience in
developing 50 cycle and A.F. electronic equip-
ment to production stage and a feeling for light
mechanical designs; University de¥ree preferred.
very interesting permanent appointment:. state
age and salary required.—Box WWBSO0. L.F.E

1 710, St. Martin's Lune 3426

CLYDESDALE

For Ex-Services Electronic Bargains _

Brand New, in maker's cartons. BC-
456 Speech Modulator. A unit of the
SCR-274-N (Command) Equipment. Employ-
ing screen modulation, complete with valves,
1625, 125, and stabilizer VR105/30, Trans-
formers, chokes, etc. (less Dynamotor), in
metal case (04 x 74 x 44in. CLYDESDALE'S
PRICE ONLY, 19/6 each. POST PAID.
Circuit of BC-456 available at /3 each.

Bendix MI4A Amplifier. Two valve, two
stage, audio amplifier with built-in 24-volt
vibrapack, 128)7, 25L6, fully smoothed,
complete with transformers, etc., in metal
case 13 x 8% x 34in. CLYDESDALE'S PRICE
ONLY, 35/- each. POST PAID.

Ex-R.A.F. RII55. As a 9-vaive
munications receiver for 200/250-v.
Mains.

Receiver Unit with 7 valves VR99 (X65)
3/VRI00 (KTW&1) 2/VRIOI (DH63) VRI103
(Y63ME) 5 switched bands :—

com-
A.C.

18-7.5 mcs. (17-
40 metres)
7.5-3 mcs.
100 metres)
1500-600 kes.
(200-500 metres)
500-200 kcs. (600
-1500 metres)
200-75 kes.(1500-
4000 metres)

(40-

s.M. Drive, BFO, AVC, MVC, etc., metal
case 64 x 9 x 9in.

Power/Output Pack with 2 valves EL35,
U50 8in. mains energized speaker, mains
trans. output trans. Tone control and
ON/OFF switch, metal case 14 x 14 x 7in.
Complete with circuits and linking cables,
plugs, etc, CLYDESDALE'S PRICE ONLY
£18/10/0 both Units. CARRIAGE PAID.

Brand New. Reflector Aerial (MX-137/A)
E.175. Afirst-class Transmittingand Receiving
Omnidirectional Antenna, in original moisture
proof carton with assembly instruction.
CLYDESDALE'S PRICE ONLY 5/6 each.
POST PAID.

Brand New. R.C.A. Vibrapack. E.952.
Input 6 volts. Variable output, 200-240 v.
40-50 ma. Controlled by 4 position output
switch, complete with 6p UX synchronous
vibrator, OZ4 rectifier, in metal case, 44 x 4 x
6in. CLYDESDALE'S PRICE ONLY 29/6
each. POST PAID.

Brand New. E.169. Moving Coil Head-
phones. 40 ohms each earpiece, total imp.
80 ohms, sealed and moisture proof fitted
with rubber covers, wire headband and
canvas nape-strap, Y cord 7ft. long. CLYDES-
DALE'S PRICE ONLY 12/6 per pair. POST
PAID.

Co-Axial Cables, any length supplied.
12 mm, 52 ohms. solid core at 6d. per yd.
Minimum 20 yd., 10/- post paid.
12 mm. 80 ohms. Airspaced core at 9d. per yd.
Minimum 20 yd., 15/- post paid.
12 mm. 90 ohms. Airspaced core at7d. per yd.
Minimum 20 yd., 11/8 post paid.
10 mm. 110 ohms, Airspaced core at 7d. per
yd. Minimum 20 yd., 11/8 post paid.
All goods advertised or in our fist can be
ordered from any of our branches, in England
and Northern Ireland, or direct from :—
SUPPLY

CLYDESDALE v
2 BRIDGE STREET, GLASGOW, C.5
‘Phone: SOUTH 27069

Ssend now for new illustrated 112-page List
No. 5. Please Print name and address,
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r THE
! Q5R9 AERIAL
of

FOLDED DJPOLE AND
MULTI-ELEMENT DESIGN

for

- TELEVISION
AT ITS BEST

These aerials, already popular ‘n
the South io- frince and ditticult
lo¢ tione, 1'e pow avail ‘ble 10~ the

| MIDLANDS SERVICE

Folded dipole for widetujd pick up.
Full lution of 8l

T

match.
Multi-element design for high forward gain,
Great strength, low windage, minimum weight.
Built of high duty alloys by experta in short wave
arlrayz. thegzeaerhh give you Television at its best;
high definition, low interference, long range reception.
% FD?2. Folded dipole with reflector, £5/15/=,

HEN¥

FD3R. Folded dipole with triple reflector.
: PD3E. Folded dipole, reflector and dlrector.
X% FD2V. Tuneahle to 45 or 61 mc/a bands.

% F/TB. Two band omnidirectional dipole.

As supplied to the G.P.O. Engineeriung Dept. and to
Capetown, for the London transmission.

E.M.D.0. LTD., MOOR LANE, STAINES.

HIGH VOLTAGES
ARE OUR BUSINESS

If you want the best in Transformers

fer Television, Pho!o-Flash, Neon
Lighting, etc., why not consult us ?

MILLETT & HOLDEN LTD.

BIRCHAM WORKS, BIRCHAM ROAD,
SOUTHEND-ON-SEA, ESSEX
Phone: Southend 68409

Jrequency
calibration

¥

e

The frequency of any type or make
of Quartz Crystal Unit will be
measured, and a calibration certifi-
cate issued. Crystal Units are re-
turned to the customer within 48
hours.  For further particulars
write for leaflet QC. 4812 to:—

SALFORD ELECTRICAL INSTRUMENTS
LTD., Pee. Works, Silkk Street, Salford, 3.

i Pye, Decca, Ekco.

ILOT RADIO, Ltd.. requires immed.ately ex-
perienced
radio ana television alignment; five day week
with good rates of J)ay. Apply or writ
31/37, Park Royal Rd., N.W.10.
OOD class S.W. London retail shop handling
television, radio, records, agencies, HM.V.,
Hoover, etc., requires good
keen live salesman capable of acting as manager
when necessary; write stating exper:ence, refer-
ences and salary required, to Box 6834. (3675
N engineer required for the design and con-
<X struction of special purpose electronic test
gear by large company in East London: app.icants
should have technical education to at least
Higher National standard and previous expsrience
of this work.—State age, experience and salary
required. to Box 6878. (3709
RADIO engineer required for work in London
.on domestic receiver designs for export;
applicants must have had previous experience of
this work., and preferably at least one model
successfully mass-produced; send particulars of
education, training and experience, also date of
birth and salary required, to Box 6841. (3696
“IANTED immediately, electronic draughts-
Y men with at least 2/3 years' experience in
diagrams, mechanical design and layout of
electronic industrial and laboratory equ.pment:
permanent positions offered in the Midlands
area; salary according to qualifications and ex-
perience.—Appiy quoting ref. D6/58 to Box 6777.
APPLICATIONS are invited from engineering
and physics graduates by the Research
Laboratories of The General Electric Co., Ltd..
East Lane, North Wembley. Middx., for work
on telecommunications equipment and radio
navigation aids; details of age, academic record
arxlg experience should be sent to the Persogé)e”l
cer.

O 5

RADIO service engineer required for provin-
~cial firm of high standing. must be to first-

class technical standard., and have considerable

practical experience, knowledge of television an

advantage; wage according to ability and con-

firmed after one month’s probation. Apply to
Messrs. Barnes & Avis, Ltd., 140/1, Friar St..
Reading. Berks {36338

RADIO-ELECTRONICS techn cian required by
Boots Pure Drug Co., Ltd., Nottingham.
for their plant laboratory with ability to con-
struct, service and trace faults in fndustrial elec-
tronic equipment such as pH meters, d.c. and
a.c. amplifiers and R.F. generators.—Applica-
tions, stating salary required. to Personne: Man-
ager. Station St., Nottingham. f3671
DESIGNER-DRAUGHTSMEN required for

mechanical design of radio companents,
receivers, television and electrical domestic
appliances; applicants must have had three years
experience on af least one of these products; good

2 . W t.

lﬂNGLISH ELECTRIC Co.. Ltd. . le-
4 quire urgently electronic draughtsmen of
all grades for research development and produc-
tion drawing offices; experience in this field
essential: good conditions and prospects.—Please
quote Ref. D.O.53 when sending full details tu
Central Personnel Services. English Electric Co..

Ltd. 24-30. Gillingham St.. London, S.W.I.
AN assistant engineer Is required for radio
laboratory in the Witham area; applicants
should have previous exgerlence in a radio de-
velopment laboratory and should be between 23
and 30 years of age; salary will be in accordance
with qualifications and experience.—Applications
should be made in writing, with full detalls, to
Personnel Manager, The Plessey Co., Ltd., Ilfsosrgj
_&. H. HUNT, Ltd., have vacancies for lanora-
£ tory engineers for work on design and
manufacture of capacitors; duties will require a
basic knowledge of power and radio freguency
2ngineering with a general understanding of
applied physics and chemistry; previous work on
~apacitors not essential.—Write or call, A. H.
Hunt, Ltd., Bendon Valley, Garratt Lane,
Wandsworth, London, S.W.18. 13596
RITISH INSULATED CALLENDER'S
CABLES, Ltd., require a Physiscist for the
development of sound recording media; candi-
dates should be experienced in physical, electro-
magnetic and electroacoustic ~measurements
and be capable of carrying out development
work on own initiative: permanent sition;
salary according to age and qualifications.
Apply in_writng to Staff Officer, B.I.C.C., Ltd..
Prescot, Lanes. 13643
I{EQUXRED by a firm en%aged in the develop-
ment and desi; of telecommunication
equipment near Maidenhead. engineers having
degrees in physics or engineering science, pre-
ferably with experience of electronic switching
technique; salary scale with annual increments
and pension fund; starting salary according to
experience and qualifications. Apply in writing
Box No. 454, Dorland Advertising, Ltd., 18-20.
Regent St., 8.W.1. (3636
ITOREMAN required for assembly shog con-
cerned with the manufacture of radlo re-
celvers and associated equipment—situated in
West London district; applications will only be
considered from people who have had previous
experience of mass production of radio receivers,
and who are capable of controlling up to 400
female opsrators; when writing please give full
information of previous experience and state

salary required.— Box 6781 [3651

testers and fault finders for |

e 10 \
[3635
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INDUSTRIAL FINISHING

CRACKLE

STOVE ENAMEL - ALL COLOURS

Stoving ovens and spray service at your disposal,

Frompt return after final inspection. ¢ hassis.

Fanels, Cabinets, Photographic Equipment, etc.

Black 1/-. Colours 1/3 per sq. ft. (Flat surfaces, one

side). Carriage extra. Special quantity quotations.

We make anything in metal to your requirements.
Full particulars on reguest.

Buccleuch Radio Manufacturers
6 Wheatfield St., Edinburgh, 11

Grams: ©* Thermn " Telephone 64596

—

e

HIGH FIDELITY R:IPRODUCTION
Our high fidelity equipment includes 2R.F.
feeder, 8 gns., local station feeder, s gns.,
6 watt amplifier 20-20,000 cycle response,
12 gns., § watt amplifier Wilg tone control
stage, £14 10s. Data sheets on request.

ELECIARO, 77z~
T =HEVELOPMENTS:™
18'BROAD RD., WILLINGDON, $X. {3
'TELEVISION RECEIVERS
SCANNING and FOCUS COILS

TIME BASE COMPONENTS
TKVY. EHTY. RF. UNITS and

f TRANSFORMERS
Publications post free
| HAYNES RADIO LTD.
|
WE OFFER
A large range of used and new Test
Equipment, Converters, Recorders,

Queensway, Enfield.
Amplifiers, Motors, Transformers,etc.

All guaranteed and at very attractive
prices.

We buy good modern used equip-
ment of all types for spot cash.

UNIVERSITY RADIO LTD.
22 LISLE STREET, LONDON, W.C.2:
Tel. : GER 4447 & 8582.

P —

The “ADCOLA” Soldering Instrument

Ees. Trade Mara.

ey

Designcd for Wireless Assembly
and Maintenance.

Working temperature reached in 1} mins,,
consumption 25 watts, weight 24 ozs,
Supplied in voltage ranges from 6/7v. to 230/250v.

# " diam. Copper Bit (standard model) 22/6.
{” diam. Copper Bit 25/,
Replacement Unit Bit Elements available.
British and Foreign patents.

Sole Manufacturers-

ADCOLA PRODUCTS LIMITED
| Alliance House, Caxton Strest, London S. W, |
Write or Phone: WHI, 0030.
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THE NEW AND IMPROVED
MODEL 40 3 -WAVEBAND
COIL PACK

(with R.F. stage) has been even further im-
proved by the incorporation of CERAMIC
wave-change switching !

Send stamp for full details of this unique
and compact unit. The price ? Still only
42/- inclusive.

The new 40 Tuning Unit is now ready at
76/9 inclutive. Comprising 40 Coil Pack and
465 ke, IFT's 3/gang and attractive Dial, The
unit aligned and sealed.

Our fomous 2/6d. ““Home Constructor’s Hond-
book™’ is still avoiloble to “W.W.'’ reoders
for 1j- — o veritoble goldmine for rodio

constructors |
RODING LABORATORIES,

70 LORD AVENUE, ILFORD, ESSEX

“‘\“zaod:gm-

MODEL A70.
superhet chassis with tuning indicator, tone

6 valve allewave modern

control and radiogram switch. The ideal
rep'acement chassis. £14 14 0d. plus £3 3 3d.
Purchase Tax.

MODEL 70 TU, Asabove but as 3 valve tun-
ing unit feeding model 77 amplifier €8 0 0d
plus 34/10d. Purchase Tax.

MODEL 77. 4 valve push pull amplifier with
2 6V6 fed by phase invertor. Approx. 8 watts
output £9 5 0d.

AVAILABLE AS KIT
OF PARTS

Send for leaflet to:
THE TELERADIO CO,,
157, Fore St., Edmonton, N.18

{ Blueprints §/.

'l‘HE FAIREY AVIATION Co., Ltd.. Hayes,
Middx. requires engineers with experience
of electro mechanical servo mechanism control
circuits or auto-pilot design for research divi-
sions U.K. and Australia; appiicants should be
capable of undertaking research and develop-
ment work on the abuve; unlversity degree or
equivalent an advantage.—Apply to Personnel
Manager. 1338
| INSTRUMENT engineer, urgently required by
the Division of Atomic Energy (Production).
Risley, Nr. Warrington, to be responsible for
the selection, provisioning and commissioning of
instruments for the Atomic Energy Factories; the
range of instruments to be covered is main.y
eiectronic, and for the most part comprises
instruments for the measurement and control
of radio-activity and the application of elec-
tronics to industrial processes control; experience
in this type of work is necessary.
CANDIDATES must either be corporate mem-
bers of gne of the Institutions of Civil, Mechan-
ical, or Electrical Engineers or have passed exam-
inations recognized by any of these Institutions as
granting exemption from sections A & B of
their examination for associate membershl?.
SALARY will be on the inclusive range of, £ 20—
£960 j.a. inc., according to experience and
qualifications.
APPLICANTS will normally be confined to
natural born British subjects, born within the
United Kingdom or in one of the self-governing
Dominions, of parents aiso born in the United
Kingdom or one of the self-govermng

Dominions.
APPLICATIONS giving full particulars of quali-
fications and experience, should be forwarded
to Staff Section, Ministry of Supp.y. Division
of Atomic Energy (Production), Risley, Nr.
Warrington, ncs. [3628
RITISHE EUROPEAN AIRWAYS invite app.i-
cations for the post of planning engineer
(radio) at their head office, for duties mainly
in connection with the provision of spares and
equipment; applicants shouid have extensive
knowledge of modern aircraft radio and radar
equipment and must have had experience in the
actual maintenance methods used on such equip-
ment, but prime consideration will be given to
app.cants also having a background in engin-
eering planmng methods requiring an analytical
mind; salary £480 rising to £555; the passing
of a medical examination will be necessary.—
Application should be sent to Personnel Manager,
B.E.A, Head Office, Ruislip. Middlesex. (3630
JTANDARD TELEPHONES & CABLES, Ltd.,
invite applications for the following situa-
tions in their valve works at Foots Cray, Sidcup,
Kent: (1) a technical assistant for factory valve
englneexms with at least 10 years experience of
this kind of work, and having minimum academic
qualifications equivalent to Higher Natlonal Cer-
tificate; (2) a fully qualified development engin-
eer with suitable degree and having substantial
experience in electron optics; (3) a chemist with
the npecessary exprience and qualifications for
undertaking = important process development
studies concerning the chemistry of valve produc-
tion; good salaries will be paid to those engaged,
—_Apgucatiom for the above situations should
give full detalls of qualifications and experience.
and be addressed to the Personnel Officer at the
above address. {3631
ADMIRALTY require for services at various
experimental establishments in the south
of England draughtsen experienced in_elec-
trical and/or mechanical engineering; a know-
ledge of electronic engineering will be an ad-
vantage. Appointments will in the first instance
be in an unestablished capacity. but there will
be an early opportunity to compete for estab-
lished appointments. Commencing salary will
be assessed according to age, experience and
location of employment within the range of
£283-£525. 3
jects and have served an engineering appren-
ticeship or had equivalent workshop experience
of at least 3 years. They should possess the
Ordinary Nationel Certificate. and if over 23
vears of age should normally possess the Higher
National Certificate (or equivalent). Applica-
tions, stating age and details of technical quali-
fications and apprenticeship (or equivalents) and
rawing office experience, should
C.E.II. Room 88), Empire
. Bath. Original testimonials should not
be forwarded with application. Candidates re-
quired for interview (at London or Bath, which-
ever lg nearsst) will be advised within two
weeks of receipt of application. (3644

SITUATIONS WANTED

X-SIGNALS officer wants job. London or
abroad; wide experience of radio subjects.
knowledge of languages. etc., will tackle anv-
thing: age 30.—Box 6877. 708
{ X-FOREMAN of Signals. 26, just demobbed.
12 years service exp.. telecom equipt., strong
maths, keen ham. good driver. seeks prog. pos!
tion anywhere.—Box 5 3691
X-R.A.P. wireless mech., 21, experienced in
commercial radlo sales & service, seeks
position as representative to firm dealing in
andio or radio equivment —Box 6876. {3705
HIEF signals officer (35), leaving Indla, free
Sept.. desires technical appo'ntment. ex-
port radio test genr or similar.—Apoly Tower
House, U \aads d.. 8. Benfleet, Essex. {3641
l HARTERED secretary with 30 years com-
mercial experience (14 in radlo concerns) in
costing, organizing. marketing.

accountancy.

Candidates must be British sub--

|

|

l

l
|

| publicity, etc., seeks increased responsibility with
1365¢ |

progressive company.—Box 6783.

" puts you
‘ON YOUR METAL’ instantly!

The M.O.S.
METAL DETECTOR

Modified from the famous Minc Detector
Polish No. 3, this equipment is now supplied
complete with batteries and ready for use with-
out any adaptation whatever. Fully guaranteed.
Equipment : 3-valve battery operated ampli-
fier in steel case, a shoulder haversack, two
search coils with poles, junction boxes, pair of
headphones, 2 spare valves, circuit diagram,
log ok, connecting cables and sensitivity
measuring stick, operating instructions. Packed
in robust transit case. .

Price, complete with batteries, £8.8.0 (carriage
and packing 15/-.)

Spare set of batteries,

22/6.

SpareService Manual,

=z
~

\

X .S

RADAR TRANSMITTER TO/AFQ2.

This is a recent type U.S.A. jamming transmitter, cou-
sisting of & 913A (Photo Electric Cell) noise geuarator,
followed by two BAC? and one BAG7 amplifiers. A pair
of 807 valves in parallel modulate, a pair of VAF TX
triodes type 388A. A long lines tuned oscillator section
is also incorporated. These sets contain numeroue first-
grade components and can be modified for use on 420 Mc/a.
The full frequency coverage is 190-550 Mc/e,the RF output
at the higher frequency being in the region of 12 watta,
Supplied in original cartons, with aerial assemhly. ALL
BRAND NEW. £4. (Carriage and packing, 7/6}

Special Reduction for this month only.
Whilst they last. . . . BRAND NEW RF 24 CON-
VERTERS in sealed cartons, complete with 3
valves, Frequency coverage 20-30 Mc/s—tunes
to 5 spot frequencies.

CALL IF YOU CAN. ONLY 10/8 (carr. and packing 3/6),
THREE PHASE MOTORS

Brand new 1/40th B.H.P. motors, designed for uee on
50 volte, 50 les, 3 phase A.C. Bpeed, 2,500-2,730 r.g:‘m
Spindle length, 1}in. and diameter 5/16thin. Price 28/~
(carviage paid). i

A simflar model to that above is fitted with a variable
reductjon gearing which, by the adjustment of tension on
springs, will enable any given speed to be obtained from
the motor (centrifugal governor). Brand new. Price 35/-
(carriage paid).

MASTER CORTACTORS

A beantifully made time switch which ruus approximately
10 hours. Make and break twice per sccond. In sound.

proof case. Brand new, 7/6
(postage and packing 216). M.0.8. NEWSLETTER
bringa news of all the best
Terms : Cash with ordev. that’s going in "surplus’.
Send 64. for especimen
copy or §/=for a year's
™ ™ s subscription.

MAIL ORDER SUPPLY CO.

33, Tottenham Court Road, London, W.|
(Telephone : MUSeum 6667-8-9)
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VALVES for the
WEST COUNTRY
CONSTRUCTOR

[Mullard]
‘I' |
All the latest series from stock.
AC/DC SERIES WITH BSA BASES. Filaments 103v,
}’fr“”' 17/1; UAF42, 17/1; UL, 1510 ; UY41,

/0.
6.3 v. AC. SERIES WITH BSA BASES. EF42, the
V.H.F. Pentode with slope of 9.5, 21/4; ECH43,
17/1 ; EAF42, 171 : EBA1l, 1210 ; EL41, 15/10;
EL42 15710 ; EZ40, 14/0 ; EZ41, 140, -
6.3 v. Miniature Series with all-class B7G Bages. FECO1,
the earth grid FLF, ‘Triode, slope 8.5, 30/5 3 BACOL,
306 ; KCU91, 30 5; EF9I, 21/4; EBI1, 1210 ;
EL91, 1510 ; EY9i, 14/0.

Mullard

VALVES FOR ALL PURPOSES

6. N. PILL & PARTNERS

49, COBOURG STREET, PLYMOUTH
Telephone: 2237 ‘

LOCKWOOD

{ SOUTH

BUSINESSES FOR SALE AND WANTED
I)UBLIC address. small limited company for
sale nutright, at about £450; S.W. London.

Box 6836. . 13682
l ADIO, electrical. television sales service,
prominent West-end location, llving accom-
modation; complete with stock; £2,100.—Box
6R33. (3673
1{ ECORDING studio in centre of the highly
24 musical area of North Staffs. good connec-
tions; a first-class asset to any similar established
business; rent £30 p.a.; offers.—Box 6909. [3755
()PPOR’I‘UNIT_Y to acauire high-class electrical
manufacturing concern. specialised pro-
ducts; plant includes moulding presses, ete.:
average turnover £3,500 per year, but capable of
great expansion; price £3,000 a.a.; (Essex area.)
—Box 6879. 714
Devon.—Old-established radio and
electrical engineers returning approx.
£10,000 per annum, audited accounts available
showing good results, present hands 14 years.
well situated premises In main street. ingoing.
including freehold property about £11.000.—For

full particulars apply to Alfred Smart & Co., 13.
Eastcheap. £.C.3. (3623
PATENTS

'l‘HE proprietor of British Patent No. 567.362.
entitled °* Electronic tube,”” offers same for

| licence or otherwise to ensure practical working

in Great Britain.—Enguiries to Singer, Ehlert.

makers of
Fine Cabinets

and woodwork ot every descript-
ion for the Radio and allied trades

LOCKWOOD & COMPANY

Lowlands Road. Harrow, Middlesex. Byron 3704

THIS

—Does these

A

AGGURATELY and QUICKLY

Chassis, F rackets, Shrouds, Conden-

ser and Transtormer elips-

TREPANNING Steel or Alumininm,
Five sizes—I12" to 36~

Full particulars from
A, A. TOOLS (W),
197a, WHITEACRE ROAD,
ASHTON-UNDER-LYNE

Stern and Carlberg.  28. Jackson Blvd.,
Chicago 4, Illinois 1] S.A 13392
TRANSLATIONS
’l‘ECHNICAL translations by qualified science

graduate linguists; quick service at reason-
able rates.--Box 5398. [3332
FINANCIAL PARTNERSHIPS
I ADIO and electrical, Essex market pace,
good agencies, requires partner.Box [6%)‘?3
STOLEN
£2 /Y _Reward.—Stu.en 13th/14th May. at
[33:) LF..Oymp.a, A rmac Telecom Master
Station serial 1030 and 2 electronic test equip-
ments serials 1031 and 1067.—Frank Brown &
Co.. 79, Bishopsgate. E.C.2. will pay the above
reward to the c-nviction of the thief and re-
covery of the property intact or pro rata, [3775
TECHNICAL TRAINING
&MIEL City and Guilds etc.. on ** No Pass
41 —No Fee '’ terms: over 95% successes: for
full details of modern courses in all branches of
electrical technology send for our 112-page hand-
book free and post free.—B.I.E.T. (Dept. 388A).
17, Stratford Place. London. W.1. [e270
TUITION
’l‘HE British National Radio School
OFFERS you a career.
WRITE to-day for free booklet describing our
wide range of training courses in radio, Radar,
telecommunications, principles, mathematics.
physics, and mechanics; correspondence and day

classes for the new serics of C. & G. examina-
tions; we specialise in turning ‘* operator l:l‘nm
‘ Four

- ineers.”” and for this purpose our *
i to AMI

Yea Plan "' (leading ILE.EE. and
A.el\':[ltBl'lt.?.R.E.. with 9 C. & G. Certificates
as interim rewariis) is t-.;ns;xln';assec t uoc}]i;su &\l{ag-

tee has no strings attached.”—S ec-
?t?r.eeB.Sc.. A.M.I.LE.E., M.Brit.I.R.E. 66, Addis-
combe Rd Croydon Surrey 1

]}NGINEERING careers and qualifications,
4

BOTH Government and industry have announced
and emphasised that young men with technical
knowledge and qualifications must receive every
chance to rise to the highest positions within
their capacity. in post-war engineering and

We have been accused of being too modest about our
products! Some of our customers have told us that
the resultsobtained from our gearare very much better
than they had expected from oar advertizetnents. No
perhaps we should make it known that we believe the
equipment we produce to be every bitasgood as, if not
better in both performance and reliability than any-
thing else on the market, and that as we have paid
particular iontosimplicity of design and ellmina-
tion of all unnecessary frills (of first inaportancein high
fidelity equipment) we are able to market it at a most
attractive price.

We believe that results speak for themszlves, but
should you wish to know more about our products a
really comprehensive booklet, the IAN BAILEY
B TIN No. 1 is being prepared and this will give
performance figures, response curves, etc., of all our
equipment, together with an exhaustive technical
Jescription of them and a discus<ion on the problem«
of high fidelity generally.

AMPLIFIERS, TONE CONTROL UNITS, TUNER UNITS
WHISTLE FILTERS AND GRAMOPHONE EQUIP-
MENT, AND THE IAN BAILEY REPRODUCER
SERIES II.

Incidentally we hope shortly to remove to more

spacious premnises in the Oxford area, but in the
e all & should be directed 10

ELMSLEIGH RADIO (O.

1102 London Rd., Leigh-on-Sea, Essex
Leigh-on-Sea 75168 |

| apprentices

allied industry; write to-day for ** The Engineer's
Guide to Success "—200 courses free—which
shows you how you can become A.M.IEE.,
A.M.IMech.E., AF.R.Ae.S., etc., and covers al)
branches in radio, automobile. mechanical, elec-
trieal. production. aeronautical, etc.
THE Technological Institute of Great Britain.
82. Temple Bar House, London. E.C.4. 1776
'I‘HE School of Electronics, Principal M. J.
Truscott. M.,A.. Ph.D., B.Sc. X
CORRESPONDENCE courses in telecommun‘ca-
tions, radio and mathematics, special course for
radio amateurs’ licence. moderate fees.—Write
Orthic Modern Institute. 72, St, Stephen's House.
Westminster, S W.1. (3686
“HRELESS officer’s attendance and postal
courses.—Wireless Sch.. Manor Gdns.. N.7.
A.M.I.Mech.E.. AM.IEE. City and Guilds,
etc., on ** No Pass—No Fee ' terms, over
95% successes; for details of exams. and courses
in all branches of engineering, building. etc.,
write for loa-page handbook - -free.—B.I.E.T.
(Dept. 287B), 17, Stratford Place, London, W.1.
ADIO ENGINEERING SCHOOL, Air Service
Training, Hamble. Southampton, provides
the best full-time training for responsible posi-
tions in industry or aviation; students coached
for C. & G. Inter, and Final Certs. in radio-
or_tele-communications; ;: Graduateship of Brit.
I.R.E., M.C.A., radio ecngineer licence, and for
air and marine radio o
talls from the Commandant, 221
HE Institute of Practical Radio Engineers
have available Home Study Courses in
every phase of radio and television engineer-
ing, specialising in the Yractical training of
in the relail trade; enrolments
limited. fees moderate.~The Syllabus of In-
structional Text may be obtained post free from
the Secretary. I.P.R.E., Fairfield House., 20.
Fairfield Rd.. Crouch End. London N.8. (1614

1

less World

cers’ leences; full de- |
60
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THE COIL PICK-UP

is ideal for use with
Direct Recording Equipment.

WILKINS & WRIGHT LTD.
Holyhead Road, Birmingham, 2I.

“PERIMET” ELECTRODE
Soldering and Brazing Tool
Operates from 4 or 6 Volt Acoumalator or Transtormer

L),
-l—w-—z—_-\ 15
Post tres

MAINS TRANSFORMER. 3 Heals. 35s. Post 1ree,

HOLBOROW & CO.,
71, Wey mouth Bay Avenue, Weymouth,

HIGH-@ AUDIO FRE-
QUENCY INDUCTORS

A typival item used in our Type U.801 1 Ke. narrow
band-pass filteris the Permalloy-cored Toroid Ref.713:

Induetance 0.67 Hy. Q80 at 1 Ke.

Case size, 2Hin. X 2§in. X lin. Price £1 15s. 0d,
We invite yonr ion for ial indnetors within
the range 1 mHy-50 Hys,,for freqnencies up to 200 Kc/s,

LYNCAR LABORATORIES

28, Camborne Road. Morden. Surrev.  LIBerty 3247,

RECOMMENDED by “‘Wireless World"
(See issue for November, 1948)
Symbolic Method of Vector Analysis
The “j** Operator Simply Exp’ained

W. H. Miller. 3s. Post 2d.
A.C. Network Analysis by Symbolic
Algebra. W.H. Miller. 4g. Post2d.

CLASSIFAX PUBLICATIONS
9 White Moss Avenue, Manchester, 21

1 DupLEY

CRANMERAYV. EALING.W 13.

ELECTRONICS

Tiansformer and Coir Manufacturers 10 the Trade
Teleshone : 15\ Ling 5688

For use on A.C. or D.C.
0/30 and 100,850 volts.
New popular model 12/6.

Send for interesting Leaflet
Rl 4

RUNBAKEN - MANCHESTER 1

RADIO UNLIMITED

““ Return of Post '’ Mail Order Service.

16, CARNARVON ROAD,
LEYTON, LONDON, E.|0.

* ¢ The Sandringham *’
Portable A/C mains amplifier, compleie in
every detail, including Microphone and Radio
Tuner. 10 gns., carr. paid.
*  “Vortexion '’ CP.20.A
Portable 15-watt amplifier for A/C mains or
12 v. battery., £28, carr. paid.
* Radiogram Chassis
A’C mains, 3 waveband, § valve superhet.
Large attractive dial. Gram switchirg, ctc.
Complete in every delail. inc. speaker,
£12 12s,, inc. tax,

Hundreds of geniune bargains

S.A.E, Catalogue.
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- PROMPT & EFFICIENT

SERVICE

CASH or EASY TERMS

ARMSTRONG ALL-WAVE
CHASSIS
Various Models Available

GOODMAN'S * Axiom Twelve > Speaker Unit
Cash price £8 8 0
GOODMAN’S Standard 12" Speaker
Cash pricc £6 15 0

GOODSELL-WILLIAMSON
HIGH FIDELITY
AMPLIFIERS

A. C. BARKER’S New 148A Speaker

(8ee Advertisement p. 5)
COLLARO Radiogram Units—various models
AVO METERS—AIl models available.

PEERLESS RADIOGRAM
CHASSIS

Specification of all the above on request.
When you purchase Radio Apparatus on
L.R.S. Convenient Terms you deal directly
with us from beginning to end, with no
financial firm or other third party mtervenmf
Wa shall be glad to quote for your requirements ’
without obligation to purchase.

PERSONAL ATTENTION TO ALL ENQUIRIES |

Est. 1925
BALCOMBE, SUSSEX

THE

BRITISH NATIONAL

RADIO SCHOOL.
ESTD. 1940

where nothing is too much trouble

and the Student is Always Right !

Where the half-truth catch phrase is
unknown and

The GOLDEN RULE still runs.
Ovorseas Students Especially Welcome
INDIVIDUAL COACHING BY POST

RADI0, TELECOMMUNICATIONS,
RADAR * PHYSICS * MATHS.

"FOR |

| 179, C

|nml

The LONDON RADIO SUPPLY CO. | ETes

erelcwc World

ADIO tralning—PMG exams, and [.EE
Diploma; prospectus free. —Technical Col-
lege, Hull. (0611
l‘ELFVISION postal course for radio trade.
Exanunation Board’s diploma. also postal
courses for d 2nd and 1st class Certifi-
cates and_Amateur Radio Transmittin,
—Appli British School of Telegraphy, .
apham Rd., London, S.W.9. (40 years’
xperience in coaching students wireless
telegraphy and allied subjects.) [2586
I‘HE POLYTECHNIC. 309. Regent St., W.1,
Electncal En 'meering Depnfé:mer;t Heag gi
|

in

courses, which extend over a per. od of ¢ Tee t0
four years, prepare for the Higher National
Diplomna and proiess onal examinations and for
the B.Sc (Eng.). Lond. Session 1949-50 begins
on Se tember 20th, 1339.
E NG courses in the above subjects and also
in Radlo Service Work commence on Mondav,
September 26th. The courses prepare for the
Ordinary and Higher National Certificates and
for the Clty and Guilds of London Institute ex-
tions. New students will be enrolled on
September 21st and 22nd, 6-8 p

PROSPECTUSES may be obmlned ‘on ngpllcahxon
to the undersigned.—J. C. Jones,
Education.

MPROVED television course atdgreatly reduced
price. Widening interest and increased en-
rolment enable us to reduce the price of our
Basic Television Postal Course by 25%. At
the same time the scope of the course has been
creased by including comprehensive material
aling with the latest television receiver tech-
nigue. Full details of this and other courses
in free booklet from—E.M.I. Institutes, Dept.
W.W., 43, Grove Park Rd, Chiswick, London.
W.4. Tel. Chiswick 4317/8. 13773

ELEVISION.—The Gothic Television School
. speciaiises so.e.y in trainming in televis:on.
all tutors possess university degrees and/or cor-
porate membership of professional institutions
and are appointed individually to postal course
students to ensure complete and thorough train-
ing; principals, M.B.E., B.Sc., M.Brit..LR.E.,
education committee members, etc.; courses
| assume no previous television knowledge and pro-
vxde guaranteed training for Brit. I.LR.E. and
. examinations, numerous well known
companies have adopted the school’s basic tele-
vision course as standard television training for
thelr staffs; moderate fees.—Detalls from Gothic

| Television School, 13, North Ave., London, \;V 13

ROOKS., INSTRUCTIONS. ETC
| HO E Constructors’ Handbook,” the latest
edition of this famous handbook contain-
ing clrcuits, radio constructional and servicing

hints and oo f)lebe catalogue, is now available at
only 1/-; mall order only.
| SUPACOILS, 98, Grcenway Ave., London, [15371';79

‘ EBB'S 1948 radio map of world, new multi-
colour })rlnting with_up-to-date call signs
and fresh information on heavy art paper. 4,6,
post 6d; on linen on rollers. 11/6, post 9.—
Webb s Radio, 1-4, Soho St., W.1. Gerrard 2089.

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR. SHEET TUBEL, STRiP WIRE.
3,000 STANDARD STOCK SIZES
No Quantity too Small List on application
London: H.ROLLET & Co., Ltd. Liverp':
6, Chesham Place, S.W.l. Kirkby Estate.
SLOane 3463 SIMONSWOOD3271'3

Advertisements
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% Use DENCO ““ MAXI Q' COILS High “ Q, with
miniature size.

There ls one for all wavebandafrom 3.6 to 2,000 metres.
‘Wound with Litz on Polystyrene, Formers with
adjustable Iron Dust Cores-—Aerial, H.F., or Oscillator
types avallable, 465 K/O or 1.6 m/c.

Prices—Chassls Mtg., 3/9 (with React., 4/9), or I'in
Basetype,fits Octal Valve Holder,4/-(with React.,5/=.)

THE NEW DENCO TELEVISION

KIT OF PARTS

% The Kit with a Name Behind it.

% Acclaimed by Amateur Constructors for its

simplicity in assembly and outstaudingly clear

pleture definltion.

% Employs recently developed circuit and

components including line fly-back EHT/output

transformer unit, ready assembled.

Viston section has 3 RF atages, Detector, Noise

Eimiter and Video Amplifier.

% Suitabdle for use at all distances within the

service area of the station.

% The new miniature high slope B7G pentode

valves are used in RF and video stages, etc. A

total of 17 valves.

% Clrcut,layout and instructional data supplied

with each Kit.

% All valves and CRT, Drilled Chaasis, etc., are

fucluded (Loudspeaker and O.P. Transformer

excluded.)

Price complete, £36 (1. Tax £8/1L/-).

% A similar Kit to the above incorporating a

12in. C.R.T. 18 avuilable at an additional cost

of approx. £4 6/-.

The following units will be available for sale

separately, each complete with Clrcuits, Layout

and Instructfonal liata.

% DTK3/RF. Outtit consgistlng of all com-

ponents, valves and 9in. C.R.T., for vision and

aound sectlons up to the detectorstages,includlng

drilled sub-chasals,

Price— £14/15/-. Tax on Valves, etc., £3/16/7.

% DTK3/TB. A simllar outfit for time base

circuits lIncluding ready asscmbled fly-back

EHT, video amp., sync. separator, deflector aml

focus asserblles and main chassis.

Price— £16/5/- (Tax on Valves, 19/9).

% DTK3/PS. Complete Power eupply outfit

(excluding EHT which is part of line output

circult), consisting of all components and rectifier

valve: output 310 v. 225 M/a. and 6.3 v. 7 a.

(rect. heater winding also).

Price— £6/7/6. Tax on Valve, 3/3.

COILS Matcbed pair Midget T.R.F. for Medium and

Long Waves, 5/9.

Other nv&llxble Denco Productn are listed in a most
and talogue. Price 9d.

EXPORT AND TRADE ENQUIRIES INVITED,

DENCO DISTRIBUTORS LTD.,
115, FLEET STREET, £.C.4.

Tele : CENtral 5814 and 2280.

SPECIAL OFFER

All examinations €. & G., I.E.E., Brit. I.R.E*

We can arrange for most examinations to be
taken anywhere, aboard :hip or furthermost
outpost. Free Booklet from

STUDIES DIRECTOR

BRITISH NATIONAL RADIO SCHOOL

66, ADDISCOMBE ROAD, CROYDON
Phone : Addiscombe 3341

The Kit provides everything necessary for the con-
struction of a S-valve 10 watt Quality Amplifier with a
Push-Pull output stage incorporating negative feed-
back. The Amplifier willcover all normal requirements
for the house or smali hall and there I8 provision for
three separate lnputs, selected by a switch., There is
also space on the chassla for an additional microphone
stage 11 thisis required. Variable tone control is pro-
vided. All components are of the highest gnality and
include Woden Potted maine transformer and impreg-
nated choke, and a ten inch curved cone permanent
magnetloudspeakerwithoutputtransformer.

£6-10-0

Werite at once for further details.
STANHOPE ENGINEERING CO. LTD,
187-9, Chapter Rd., Cricklewood, London, N.W.2

Price of Kit complete
to the last screw-

emmmmneTolophone No.: Willesden 1142/3 a0d 3400l

10 WATT QUALITY AMPLIFIER KIT |

B. & M.
Huntley St.,
°

RADIO
Darlington

Loud Speaker Bass & Treble Separator

Complete kit of parts and instructions.
Enables speakers of different |mpedance to
be used for bass and treble and also gives
control of amount of treble relative to bass.

Mode! A 6Db per Octave. Cross

over 1000 c.p.s.  ....cceeeennnnnen £l 9 6
Model B 12Db per Octave. Cross

over 1000 c.p.s. . .. €212 6
Scratch Filter 15 0

level without serious effect on treble response.
L )

Variable Selectivity |.F. Transformer

465 k/cs. Gives three degrees of Selectivity.

Per pair £1 0 0

[ ]
TRADE ENQUIRIES INVITED.

‘ Gives a very marked reduction of scratch
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DISC RECORDING e
EQUIPMENT

be obtained abroad lrom the following-—AUaTRALIA and NEW
Ltd. Bourw Arrics : Central N

No better equipment is available for
professional or amateur.

@ Guaranteed for workmanship, freedom
fromn “wow,"” and high fidelity recording.

@ Irequency response of head, 50-10,000

C.P.

@ Two groove pitches.

S. and no peaks.
Standard, giving

5 minutes, and micro groove, giving 1o
minutes, on a 12* record.

lease write for details to the manufacturers
COMPLETE £65

BOURNE INSTRUMENTS

BOURNE, LINCS.
TELEPHONE 224

Stamford Btreet, London,

ows Agenay, Ltd.: William Daweon & Bous(8.A.),

B.E, 1 by Tur CoRNWALL PRes8 L1p., Paris Garden, Stamford Street,
ZRAUAXD: Gordon & Gotch, Ltd.

"Dipta: A, H. Wheeler & Co.’
Ltd, Unrrao 8ratns: The Iaternational News Ca.
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N High Voltage
N— Double Cup
==/ | CERAMICON
\[]]'/ i Reg. U.S. Pat. Off.

Size

K

SPECIFICATION
Capacitance 300 mmfd 20
15 kV working at 85°C.

22,5 kV DC test

500 VA R.F. loading

Power factor <39,

DESIGNEI) with particular attention to the needs
of the modern television receiver incorporating
an E.H.T. Supply using an R.F. oscillator or the

line time-base fly-back potential.

ERIE Resistor Limited

CARLISLE ROAD, THE HYDE, LONDON, N.W.9, ENGLAND
Telephone: COLindale 8011 Cables: Resistor London

Factories: London & Gt. Yarmouth; Toronto, Canada; FErie, Pa., U.S.d.
3325




ddvertiscments Wiréless WGFld July. 1949

This single unit of the famous Pyc Portable Television Transmitting
equipment, used by the B.B.C., has more than 3.000 Ersin Multicore
soldered joints. Ersin Muliicore Solder has been used exclusively in the Pye
factories and laboratories at Cambridge for more than 10 vears. Pye Lid.,
like the majority of British and U.S.A. television manufacturers, prefer to
enjoy the reliability of Ersin Multicore, for it alone provides a consistently
high standard of precision soldered joints.

Whether for manufacture or maintenance of Teclevision, Radio or
Telephone equipment, Ersin Multicore Solder has been found by manu-
facturers in Britain and U.S.A. to be the mos: economical as well as the most
efficient solder.

Only Ersin Multicore contains extra-active, non-corrosive Ersin Flux,
enabling joints to be made on heavily oxidised surfaces. Only Ersin Multicore
with its 3 core corstruction gives guaranteed flux continuity, instantancous
melting and guaranteed freedom from ‘dry’ or H.R. joints.

Lirsin Multicore Solder as used by the leading Tclevision, Radio and
Telephone manufacturers, is available from most retailers in Size I cartons
in the specifications shown below.

Catalogue Alioy SW.G Approx. length List Price per carton
Ref. No. Tin Lead PPV per carton. subject)
| s. d.
C 16014 60 40 14 32 feet 6 0
C 16018 60 40 18 84 feet 6 9

C 14013 40 60 13 { 20 feet 410
C 14016 | 40 60 16 ! 44 feet 5 3






