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Noises “ off ”” are kept off and man-made
static is silenced by B. I. Callender’s Anti-Interference Aerial when
properly installed. Sizzling, crackling background noises caused
by electric vehicles, motor car ignition systems and industrial or
medical high frequency equipment—all these are suppressed and a
quiet background established for radio programmes. Reception is
improved, for a maximum number of programmes can be enjoyed
on all wavelengths.

The aerial is a 60 ft. polyethylene insulated dipole type, with
suspension insulators and matching transformer. The 80 ft. down
lead is a fully screened coaxial cable with polyethylene plugs moulded
to each end and is matched to the receiver by a transformer with
easily fixed suction mounting.
B.I.Callender’s All-Wave Anti-Interference
Aerial will give you better listening and
0 0 0 reveal many stations you never heard before.
Write to-day for the descriptive folder No.
221s on the Anti-Interference Aerial

Licensed under Amy Aceves & King, Inc. Patents
Nos. 413917, 424239 and 491220.

i INTERFERENCE AERIA

LES LiIMITE
‘DNDON. W.C.
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Servicing MUST be done

Use this up-to-date
\ SIGNAL TRACING

method . . ..

' l Inject a signal from
the " AVO " Signal Generator.
This can be R.F. into the Aerial
or LF. circuits, or AF. into the
Audio circuits.

2 Trace the signal
through the set with the A.C.
Voltage ranges of the “ AVO "
Electronic Testmeter. (Accurate
Voltage measurement from 20 c¢/s
to 300 Mc/s.)

3 Having arrived at
the point where the signal does
not appear, then identify the
nature of the fault by tests with
the D.C. Voltage, resistance and
capacitance ranges of tne “ AVO "
Electronic Testmeter.

0-10,000 v. D.C.
0-1,000 megohms
100pF. —80uF.

“AVO "
ELECTRONIC TESTMETER — £35

| Time-saving
& dependable

Fully descriptive leaflets available from the Manu-
facturers of “AVO"" Electrical Testing Instruments—

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO, LTD.

WINDER HOUSE » DOUGLAS STREET - LONDON - S-W-I TELEPHONE : VICTORIA2404/9
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SOUND SERVICE

THE COMPLETE SERVICE
FOR SOUND RECORDING
AND REPRODUCTION

* % bkt %

*
*

Mobile, static and specialised recording units,

Complete Wire Recorders, Recording and Wipe-
off Units.

Recording Amplifiers,
Moving Coil and Crystal Microphones,
Sapphire cutting and reproducing stylii,

Blank recording discs from Sin. to 7in,, Single or
Double sided,

Lightweight, moving iron, permanent sapphire and
moving coil pick-ups.

A comprehensive range of accessories to meet every
requiremen: of the sound recording engineer,

And our latest development (of special interest to
users of sapphire and delicate pick-ups)—THE
SIMTROL. This is a controlled micro-movemeat
easily fitted for use with any type of pick-up.

Wireless World September, 1948

Portable Dual Channel
Recording and Replay Outfit.

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,

BRITANNIA WORKS -

CAMDEN TOWN - LONDONN-W-1 ttitenont

y — = 2
mpany / (/fzca

SAINT PANCRAS WAY

TELEGRAMS : Simsale, Wesdo, London,

!

TELEPHONE : Welbeck 2371/2.

WT. I

-
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CATHODE RAY TUBES VALVES

The General Electric Co., Ltd., Magnet House, Kingsway, W.C.2,
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for diversity of stock
WEBB’S TYPE * D2’’ CALIBRATED WAVEMETER
This is essentially a Crystal Calibrator giving markers at

every 100 Kc/s and also discriminating markers at
1,000 K¢/s, combined with continuous calibration on dial-
scale reading single kilocycles between each 100 Kc/s.
It is applicable for both Receiver calibration or Trans-
mitting monitoring and for the latter purpose a telephone
jack is incorporated. It is exceptionally well made with
such details as temperature compensating Condensers,

and separate 100 Kc's and 1,000 K¢/s Crystals, which |

feature gives a greater accuracy and reliability than the
dual type Crystal. Incidentally the Crystals alone would
cost more than our price. Contained in neat -metal case |
with hinged top lid, overall size 7}in. x 7§in. x 6}in. high,
and with stout outer wooden case for rough transport
use. Each instrument has been tested and adapted by
Webb’s for either operation of 6.2 volts A.C. or 6 volts
battery. The Wavemeter comes to you ready for immediate
operation from 6.2 volts A.C. with easy internal provision
for changeover to 6 volts D.C. The original Army
Service Manual of 26 pages, with full circuit diagram, is
included, also a copy of Webb’s “ Simplified Instructions.”
PRICE £6 17 6

WEBB’S * D2T ” TRANSFORMER.
For external connections from 210, 230, 250 volts A.C. |
FRICE 140

EDDYSTONE SEMI-AUTOMATIC MORSE KEY.
At long last we havea
British made ¢ bug”
key, capable of high
speed and easy adjust-
ment. It is totally en-
closed in a streamlined
diecast housing, with
rubber feet on heavy
base. No. 689.

PRICE £3 17 ¢

EDDYSTONE "640"
Communications Receiver

This popular general-purpose short-wave
receiver is reduced in price to

£27 10 O

Why buy a second-hand ¢ disposals > receiver ?—
the “ 640> carries Twelve Months’ Guarantee.
We shall shortly announce very attractive Hire Purchase
facilities for the “640”’—if you are interested, may we have
your name and address?

yHave you had Webb’s new 1948 Illustrated Catalogue?
Now available, 6d. to callers, 74d. post free.

Webb’s Radio, 14, Soho St., Oxford St., London, W.1

Phone : GERrard 2089. Shop Hours : 9 a.m.—5.30 p.m. Sats. 9 a.m.—[ p.m.

Wireless World September, 1948
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ISSUED BY THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITEr
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No.4 SMALL COUPLING CAPAGITORS

Capacitors of high stability, maximum insulation
resistance and small dimensions, are required for
“Top-end” coupling in R.F. bandpass - filters and in
the R.F. amplifiers of television reccivers. U.I.C
Silvered ceramic pearl and disc capacitors require very
little space, can easily be soldered into position and
conform to the most rigorous standards of inspection
for stability and insulation resistance. U.I.C Ceramic
pearl and disc capacitors ensurc long trouble - free life

in new designs and reliable performance after servicing.

Build and Service the set with ...

GH STABILITY

“.l.c EIAPACITU RS

UNITED INSULATOR CO. LTD. OAKCROFT RD, TOLWORTH SURBITON SURREY

5
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TRANSFORMER

THE SIMPLEST WAY to obtain EH.T.

is to connect a @[WESTINGHOUSE)®)

ESTEHT

to the 350-0-350 volts winding of the normal mains
transformer and obtain a 5.5kV DC output without
using an E.H.T. transformer and valve rectifier.

Write for data sheet No. 52 to Dept. W.W.9.
Westinghouse Brake & Signal Co., Ltd., 82, York Way, King’s Cross, London, N.I|

@m L %’uwu'; Unit

Insulated Universal flexible drive coupling for
direct mounting to condenser shaft (}” dia.)
Provision for internal illumination. Unbreakable
Perspex coloured scale, long, medium and short
bands. Calibrated in Station Names, Metres and
Kilocycles. Convert your present tuning system
into 1948 full vision tuning. If you are unable
to obtain AMC Units from your dealer, kindly
communicate with us and we will put you in
touch with your nearest agent.

AMC TELEVISION COMPONENTS

Deflector Coils. All types are suitable for use with the following
output valves :—Line—MullardE.L.38 or Ediswan Pen 46, Frame—
Mullard E.L.33 or Ediswan Pen 45, High imped frame winding
for 6,000 ohms load. Line Coils for 30 ohms load. Line Trans-
formers. Typa AMC 7838. Min. Primary Inductance (Hy.) I.LO.H. Primary D.C.
Resistance 100 ohms. Ratio 4to 1. Valve EL.38, Frame Transformers. Type AMC
7837, Min. Primary Inductance (Hy.) 125. Prim D.C. Resistance 120. Secondary
D.C. Resistance (Apx.) 2.2. Ratio 9.6. E.H.T. Combined Power Transformers.
Input 200-220-240 v. & 10 volts, 4 v. at .65 amp., 5 v. and 6.3 v. at 2.6 amp., 6.3 v. at 7.2
amp., 5,000 v. at | m.a., 350-0-0356 v. at 250 m.a. (Mullard HVR2, Mullard GZ 32),
Focus Coils. For 35 mm. Tubes, 15,000 turns for 30 m.a. max. Resistance 5,000 ohms.
Vision Panel Chassis. (Electronic Engineering type) unwired but fitted with valve
holders, Diode holders, coil formers and all n y screens. S d Panel C

(Electronic Engineering type) unwired but fitted with valve holders, Diode holders,
coil formers and all necessary screens. Power Panel Chassis. (Electronic Engin-
eering type). Time Base Chassis. (Electronic Engineering type). 9in. T.V. Masks.

ALBERT MANUFACTURING COMPANY
5, SHAKESPEARE ROAD, FINCHLEY, LONDON, N.3 ENGLAND

Phones FINchley 2188 and 3332 Telegraphic Address Inland: Alberto Finch London Overseas: Alberto London
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““Monobolt ** speakers are now available from
all radio dealers at these very attractive prices.
Quality enthusiasts, and all those who want ““the

best,”’ will welcome this news.
fuller details than are

will bring them.

Model
Model
Model
Model
Model
Model
Model
Model

BX 50
BX 52
BX 60
BX 62
BX 80
BX 82

BX 100 10in.
BX 102 10in.

If you require

given below—a postcard

Sin.
Sin.

6%in.
63in.

8in.
8in.

8,500 lines
10,000 lines
8,500 lines
10,000 lines
8,000 lines
10,500 lines
8,000 lines
10,500 lines

17/6
19/-
18/6
20/-
19/6
22/6
22/6
25/-

TRUVOX

TRUVOX ENGINEERING CO., LTD., EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX.

P.AEQPY.

WAFER SPEAKERS

AUDITORIUM LOUDSPEAKERS

3

g,

EXTENSION' LOUDSPEAKERS
s )

well under way.

New products, as illustrated above, are

announced as they become available,

Full details will be

R
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For clean, crisp
reception a silent source of power is essential.
Pertrix Radio Batteries give silent power.

HOLSUN BATTERIES LIMITED
137 Victoria Street * London * S.W.I

MOS.

Wireless World September, 1948

NEW TYPES FOR
MIDGET RECEIVERS
HEARING AIDS
METEOROLOGICAL
INSTRUMENTS
ETC.

HIVACLIMITED  §recntiti rescent.. Ahone thtiow

UNIVERSAL
ELECTRIC
MOTORS

A brand new motor,
geared to give two
speeds of approx. 40
or 20 r.p.m. or less
to operatc on any
mains voltage A.C. or
D.C. 200-250 v. Ideal for adaption as a UNIVERSAL
GRAMOPHONE MOTOR (Rim driven), or for coil
winding machine or to drive models—it has a thousand
other uses. Approx. 1/16 h.p. and supplied complete
with fixing feet. A once-in-a-lifetime price—ONLY 27/6.
Post free.

U.S. ARMY MINE DETECTORS Type SCR 625
This invaluable aid to detection of all types of metals
under ground or water available BRAND NEW in original
containers, for only £10/10/= carriage paid. The equipment
comprises of 3 valve battery operated amplifier, control
box and resonator giving usual and audible signals, search
coil, carrying chest, pack, spares, full technical manuals
with all possible information for assembly, operation and
maintenance, etc., etc. Wt. unpacked 15 lbs. Batteries
1.5 v. and 100 V.

ALUMINIUM CAN TUBULAR CONDENSERS (U.S.A.)
The highest grade condenser available.

glﬁdsgzog‘b%%&kg} 100 assorted for 2§/~ post free.’

100 per cent. guarantee on perfect condition.

* Post orders to 3, Robert Street, Hampstead Road,
London, N.W.I.
MAIL ORDER SUPPLY Co.

THE _SCIENTIFIC
VALVE

BRITISH MADE

Dept. WW, 24, New Road, London,
Stepney Green 2760-3906
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fls availalte

THE ‘CINTEL’
LABORATORY OSCILLOSCOPE

@ 6" Cathode Ray Tube.

@ Individual power packs for units
to eliminate interaction between
controls.

@ Separate ‘X’ and ‘Y’ Symmetrical
amplifiers.

@ Facilities for expansion of any
portion of the waveform to permit
detailed examination.

@ Frequency range of amplifier 2 c/s
to 3 Mc/s.

@ Standard 19” rack mounting.

@ Available with special cupboard and
trolley if required.

LABORATORY OsCILLOSCOPE £98.0.0

TROLLEY & CUPBOARD - - - - £17.10.0
(Covered by the « CINTEL’ Sree service guarantee)

CINEMA-TELEVISION LTD.,
WORSLEY BRIDGE RD., LONDON, S.E.26

Telephone: HITher Green 4600.

Manufacturers of Scientific Instruments and Photo-electric Cells.

———
REGISTERED TRADE MARK
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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.1.)

JACKSON

BROS (LONDON) LIMITED

KINGSWAY - WADDON - SURREY

TELEPHONE : TELEGRAMS © WALFILCO,
CROYDON 2754-§ PHONE. LONDON

PRECISION COMPONENTS

Wharfedale

OUTPUT TRANSFORMERS

Wharfedale Transformers
have been insteady demand
since their introduction 14
years ago, and have built
up a high reputation for
reliability. Returns from
all causes are less than §9,.

LIST PRICES

O.P.3, 3 ratios...... 6/9
P Type, 4 ratios with
CiToi vovveenannns 8/-
G.P. 8, 8 ratios with
CT. vevvevnnn... /6
Universal, 6 ratios
withCT. ....... . 13/6
De Luxe, 6 ratios
withCT. ........ 22/6
W.I2, 3 ratios with
CT. eeiiiveee.. 20
W.12—Any ratio to order ......... 0000000 ,o.. 25/
WHARFEDALE WIRELESS WORKS

BRADFORD ROAD, IDLE, BRADFORD
Telephone : Idie 461 Telegrams : Wharf{del, | dle, Bradford

—M.R.SUPPLIES Ltd.—|

It is universally known that we only supply material ready to do its " job of work.”
ther G surplus or ial products, the utmost reliance can be
placed on our offers, All prices nett.
AG/DC CONVERTERS (by 8.T.C.). Brand new instruments of considerable use in
iaboratory. Input 200/250 v. 50 c. 1 ph. Output 220 v. D.C. Model “A*'; D.C.
current 500 m.s. (110 watts), choke and condenser smoothed to 4 per cent. ripple.
Metal rectified. In ventilated steel case, 16in. by 14in. by 10in., for wall mounting.
Price £ (despatch 7/6). Model “ B**; D.C. current 1.5 amps. (330 watts), not
hed. Metal fled. V d case, 22in. by 11in. by 15}in., wall mounting,
ﬂl%g(del. 7/8).

|
GOVERNED L.V. MOTORS (a). 24 v. DC or 50 v. AGC. Centrifugal switch device
controls speed at 2,520 r.p.m. Considerable torque. Length overall 7}in., spindle
5/16in.dis. Diameter of controlling device, 3jin. 35/- each, or four for £6 (for placing
in series on 200/250 v. AC maing).
HIGH SPEED MOTORS, 12/24 v. AC/DC. One-sixth H.P., 6,400 r.p.m. Length of
body Bin, New, solled, perfect electrically, 28/6 (b).
GEARED MOTORS, 13/24 v. AC/DC. Overall length 7in. Final speed at very high
torque, Approx. 200 r.p.m., 25/« (b).
CENTEIFUGAL BLOWERS (G.E.C.), 6/12 v. DC or 15 v. AC. Overall B}in, Outlet
1iin. Powerful blast,6 cu. ft. per min., 57/6 (b).
EXTRACTOR (or cooling) PANS (Tank modeD. 12/24 v. AC/DC. Orverall 7in,
Diameter of 4 short-blade impeller, biin. TFitted mounting brackets. Perfect for
extraction or cooling in confined spaces. 18/6 (M).
CENTRIFUGAL PUMPS, 12/24 v. AC/DC. Immersion type, self-priming, 16in. long
overall, Max. insertion 14}in,, min. 7}in, Dia. of insertion tube 2in. With mounting
flange. Precision made—remarkable duty, approx. 150 g.p.h. Made for petrol but
sujtable for most liquids, including water, New, in makera® cartons, 32/6 (b). The
letters & and b on the foregoing indicate suitable maina transformers below.
STEP-DOWX MAINS TRANSFORMERS. prim. tapped 200/220/240 v. (a) Sec.;—
50 v. 1 a., 20/6. (b) Sec.;—8 and 15 v. 4 ampe., 38/8. Also ful y shrouded 8/D
Transformers, sec. 6 v. 5 a., 25/-. .. All of these transformers continuous y rated.
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/230 v. 50 c. Spind es for
hours, min. secs. hands. 8ingle ho.e mount—centre bush, Silent and reliable, For
domestie or lab, clocks, 37/6. 8et of three hands, in good style for b to 6 inch dials,
8/ (not 80ld separately).
HIGH-CURRENT STEP-DOWN MAINS TRANSFORMERS. Prim.; 220/240 v. 50 c.
Sec.; 1315 v. at 60 amps continuous. Highest spec., weight approx 40 1bs. Sultable

, soil-warming, plating. LV lighting and power, /= (des. 4/6) These
are despatched in strong Govt. packing cases as received by us and we cannot meet
claims for damage to terminal panels,itany Traneformersnew and electrically perfect.
DISTRIBUTION PANELS with feeder plug for input, fitted three 15-amp sockets,
two porcelain fuse holders with fuses, and 0/300 v. A.C. voltmeter. 8ize 12in. by Gin.
Wired ready for use, 27/6 (des. 1/6).
G.B.C. ENERG! PEAKERS., 10in. high quality m/coil2+4 chms. Field 550 ohms,
with hum.bucker, Less transformer, 15/~ (des. 1/6).
P.A. SPEAKER UNITS, mjcoil pressure type with standard thread for all projector
borns. 15 ohms imp. Perm. mag., Handle 10 watts, /6.
TRIPODS for P.A. SPEAKERS (all steel), extending to 121t. Sturdy type. rigid under
all westher conditions, 55/- (des. 8/3).
ROTHER! TEZJ-CRYSTAL HEADPHONES, with adjustable headbands. Type
“"A,"* response 60/10,000 cfs. Weight 6 ozs. Used in normml way. Current list
price £3/10/-. We are able to offer a few, brand new, boxed, perfect, at 32/@ pair.
Despatch ; Please lnclmie sufficlent, excess refunded.

M. R. SUPPLIES Ltd., 68, New Oxford Street, London, W.C.1

Telephone : MUSeum 2958
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DISTRIBUTION POLICY

REGISTERED RETAIL
DEALERSHIP

LIST OF AUTHORISED WHOLESALERS

LONDON

JOHN E. DALLAS & SONSLTD.,
Clifton Street, E.C.2.

Telephone : Bishopsgate 9981-90.

E.R. HARVEYSON & CO.,LTD.,
Albert Place, Finchley, N.3.
Telephone : Finchley 1121-2-3-4.

LUGTON & CO., LTD.,
209-212 Tottenham Court Rd.,
W.1.

Telephone : Museum 3261-5.

SELECTA GRAMOPHONES
LTD.,

50 Southwark Bridge Road, S.E.1
Telephone : Waterloo 7601.

THE SUN ELECTRICAL CO.,
LTD.,

118-120 Charing Cross Rd.,
w.C.2.

Telephone : Temple Bar 3500.

THOMPSON, DIAMOND &
BUTCHER,

34 Farringdon Rd., E.C.1.
Telephone : Clerkenwell 5492.

Z ELECTRIC LAMP &
SUPPLIES CO., LTD.,
21 Newman St., W.1.
Telephone : Museum 8531.

BIRMINGHAM
IEE'II:ECTRICAL COMPONENTS
D.,

102 Snow Hill, 4.
Telephone : Gentral 3081.

GOTHIC ELECTRICAL
SUPPLIES LTD.,

23-25 Constitution Hill, 19,
Telephone : Central 5531-3.

E. A. WOOD LIMITED,

100 Aston Road, 6.
Telephone : Aston Cross 2595-6-7

MANCHESTER

DUWE’'S (WHOLESALE) LTD.,
12 Hilton Street, 1.

Telephone : Central 5266-7.

HIRST, IBBETSON & TAYLOR
LTD.,

47-55 Chapel Street, Salford 3.
Telephone : Blackfriars 9381-6.

GLASGOW

MIGHAEL BLACK LTD.,
138 West George Street, G.2.
Telephone : Douglas 6681.

JAMES ROBERTSON,
95 West Nile Street, C.1.
Telephone : Douglas 6611.

JAMES WHITEFORD & CO.,
176 West Regent Street.
Telephone : Douglas 2761-2.

LIVERPOOL

DOWNES & DAVIES LTD.,
1-9 Stanley Street, 1.
Telephone : Central 5491.
DRURY RADIO CO., LTD.,
15 Sweeting Street, 2.
Telephone : Central 2133.

BELFAST

EIRCO WHOLESALE LTD.,
29 Wellington Place.
Telephone : 26406-7-8-9.

BRADFORD

J. DYSON & CO., LTD,,

111 Thornton Road.
Telephone : Bradford 28394-5.

BRISTOL

H. R. CLEAVE (RADIO) LTD.,
116 Victoria Street, 1.
Telephone : Bristol 23452.

EXETER

F.D. NEWCOMBE & CO.,LTD.,
39-40 North Street.

Telephone : Exeter 4116.

IPSWICH

FLINDERS (WHOLESALE) LTD,
14-20 St. Peter’s Street,
Telephone : Ipswich 3781-2.

LEICESTER

W.MARKHAM & CO.

3 Campbell Street.

Telephone : Leicester 21658-9.

LEEDS

ALBION ELECTRIC STORES,
125 Albion Street, 1.

Telephone : Leeds 20196-7-8-9.

MIDDLESBROUGH

ARTHUR JONES & CO.

(ELECTRIC WHOLESALERS),

LTD.,

21-25 Norton Street.

Telephone : Middlesbrough
3223-4.

NEWCASTLE-ON-TYNE

J. BEAUMONT & SON LTD.,
46-54 Trafalgar Street.
Telephone : Newcastle 21083-4.

J. GLEDSON & CO., LTD.,
48-50 Blackett Street.
Telephone : Newcastle 24137.

NEWPORT (MON.)
ALGERS WHOLESALE
SUPPLIES LTD.,

46 Dock Street,

Telephone : Newport 4431.

PLYMOUTH

T. BRAND,

56-57 Treville Street.

Telephone : Plymouth 3181-3009.

SHEFFIELD

ROBERT NEILL & CO.
(SHEFFIELD), LTD.,

28-30 Trippet Lane.

Telephone : Sheffield 23519, 21707

STOKE-ON-TRENT
R.J.S. SERVICES LTD.,

1 Richmond Terrace, Shelton.
Telephone : Stoke 29603-4.

RADIO GRAMOPHONE DEVELOPMENT CO. LTD.

BRIDGNORTH

SHROPSHIRE
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AN ANNOUNCEMENT
CONCERNING

. is it Rotary or Pushbutton or Slider ? Is it
wanted for circuit selection, band selection, tap
switching ? Is it for a new design or in quantities

® Py for a well proved circuit ?
Wad o Whatever it is —the answer Is always OAK!
en I I The basic design of all Oak switches is one of

streng'th and efficient functioning, including such
exch_lsnve features as the double-contact clip and the
floating rotor, ensuring self-alignment of each section.

The Plessey Company limited announce
a patent arrangement with the Bendix

~.
Corporation of America whereby the
internationally famous D[.ondix aircraft, SWITCHES
mohile and ground radio communication .
! ' ground radio con ! BRITISH N.S.F. CO. LTD., Keighley, Yorkshire
systems, including navigational aids, (Sole Licensees of OAK Manufacturing Co., Chicago)

A.B. METAL PRODUCTS LTD., Feltham, Middx.
(Sub-Licensees of N.S.F.)
Manufactured at Ilford, the equipment The only M'"""‘:‘::.':r:;o?:ﬁ'lﬁviz“h" under Patent
will be completely interchangeable with
the many Bendix installations already

successfully operating in this country.

become available in Great Britain.

An introductory publication giving
detailed information on the initial range
of units to be manufactured is now in
course of preparation. A copy will
gladly he forwarded to you when
published, on receipt of your business
card eor letterhead, attached to this

announcement.
® ® ® This Vibratorpack developed by <

Specialists will enable users of battery SMALLER

. sets to operate from a é-volt car ”“’gm:".”-T

o eed accumulator, thus eliminating ex- Size:7 x 54 x 2
\?\e‘s pensive H.T. battery replacements.
RADIO EQUIPMENT & COMPONENTS Careful design has eliminated all
ELECTRICAL & MECHANICAL PRODUCTS interference. Consumption is less

AIRCRAFT ACCESSORIES Gl Ll >

e Masteradio

PLESSEY COMPANY LIMITED . ILFORD ssex | W B RATORPACK

| MASTERADIO LTD., Sales Dept., 319/32i, Euston Road, London, N.Wi,
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RATED FOR DEPENDABILITY
The MAZDA 10c

Here, at last, is a ‘miniature AC/DC F'requency Changer with a superior
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Mixer stage. Furthermore, the outstanding electrical characteristics of this
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valve are backed with the assurance of the new trt;uble-ﬁ'ee B8A base.

RATING — T B _’
Heptode Triode Other Valves in the AC/DC Range

Heater Voltage (volts) - - - . - . 28 include :
Heater current (amps) - - - - - . o.1
Maximum Anode Voltage (volts) - - - 250 150 10F9  V/M HF. Pen.
Maximum Screen Voltage (volts) - - - 2 50 — 10LDI1  D.D. Triode
Mutual Conductance (MA/V) - - - - *3] 5 t4.0
Amplification Factor - - - - - . . 17 10P13 Output Pen.

*Va=175v. Vg-o tVa=r100v Vg=o U404 H.W. Rect.
LIST PRICE 14/- Full details on request.

(Plus Purchase Tax)

MAZ?EgWH@

RADIO VALVES AND CATHODE RAY TUBES

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

A%ém INSTRUMENT FOR ALL MUSIC LOVERS

AND ‘QUALITY" ENTHUSIASTS

This outstanding instrument marks a further important stage in the
development of faithful sound reproduction. e patented twin
diaphragm assembly* and high magnetic flux together account for
the excellent overall frequency and transient response. Provided that
the electrical input is_faultless, evel inflexion of the human voice
is rendered with startling realism, and the natural range and contrast
of the orchestra are strikingly re-created. It is absolutely essential
to use this Loudspeaker with equipment which has been specifically
designed for High Fidelity reproduction, as it will reproduce every-
thing fed to it, including any distortion that may be present. For all

normal requirements we recommend our stan ard 12in. model T2. : . .
q This sectional diagram of the Axiom

Please send for illustrated folder Dg8 giving full technical details. Twelve unit illustrases the twin exponential

* Brirish Patent No. 451,754. Other patents pending. diaphragms with seamless moulded centre

cone of extreme lightness and rigidity. A

(IDELITY NOTE. To obtain the best results from the Axiom Twelve single speech cosl drives the two dia-

Loudspeaker it is important to use & first class output trans- phragms, which are coupled through a

former, correctly designed to match the equipment. Good- ! I This achi a

= mans type Ha Transformers fulfil these conditions, being perfectly smooth cross-over without any
wound to individual load requirements. They can be supplied electrical filter network.

EFFICIENCY at short notice.
GOODMANS INDUSTRIES LTD,, LANCELOT RD,, WEMBLEY, MIDDX. 'Phone : Wembley 1200 (8 lines), Grams: ** Goodmans, Wembley 1200° ’

PRECISION TRANSFORMERS. I
350-0-350 v. 100 mA., 350-0-350 v. 100 mA.,
5v.2 A.,5v.2A.,63v.2A,63v.2A.,63V. T R Y
U U UUU T UUURIPRI PP PP SIS ST S 82/6
750-650-550-0-550-650-750 v. 150 mA., 0-2.5-
45V 5 AL eeiiiirierenibeiaetsaassesesiaaasasase 80/10
1,000-850-0-850-1,000 v. 120 mA., 0-2.5-5 v. 5 A.
0-24 V. 6 AL eeveeeeneeenniiiniernensensnsniieaseaes 80/10
550.450-0-450-550 v. 230 mA., 0-2.5-5 v. 4 A,
6.3V 4 A, coreieerneereeirieieenieesenisassaaeats 82/6
1,750-1,500-1,250-0-1,250-1,500-1,750 v. 200 mA.
0-25v.5 A, 0-2-4 V. 4 A, i 127/-
TELEVISION TRANSFORMERS.
I KV.S5mA. 4v.2 A, 4V. 2A, Lcoininininninnnns 35/-
IKV.5 mA. 450-0-450 v. 60 mA., 4 v. 4 A., 4 V.
LA 4Vv.25A,2v. 1 A 59/6
2KV.5mA., 4v. L5 A, 2v. L.5A,4Vv.2A.... 72/6 h
4KV.5mA, 4v.2A,4Vv.2A,2V.2A. ... 87/6 |
0-800-1,000-1,200 v. 5 mA., 500-0-500 v. 50 mA.,
350.0-350 v. 60 mA., 5v. 2A.,4v. 3 A, 5.2 A, S H E F I MOVING COIL
63 v. 4 A, 02463 V.2A s 87/6
STANDARD TRANSFORMERS. Licensed under Voigt’s Patent P
250-0-250 v. 80 mA., 6.3 v. 3 A, 5Vv. 2 A, ...... 32"6 No. 538058. -
350-0-350 v. 80 mA., 6.3 v.3 A,5v.2A ... 2/6 cs mini . ; I
0 v, B ey s or v A AL 63V, It e minatre el sl fr modern, e, gt
ord4v.2A,5v.0r4 V.3 A 49/6 e effect, thus increasing output voltage sufficiently to operate
FILAMENTAND OUTPUT TRANSFORMERS-ALL RATINGS Seaey normal radio el o vovard |
Fu“ |ist in catalogue, 36.’ p°st free. receoerdnli‘e‘e movement an ow lo.vnwar pressure ensure long
5 The fundamental simplicity of this robust design keeps down manu
w I E R RY {acturing costs. Price including transformer £2 plus P.T. De
Luxe model, with spring counter balance £2.11.0 plus P.T.
EXPORT ENQUIRIES INVITED.
25, wan wotsorw, Lonoon, wet. ||| BROOKS & BOHM LTD.
(CreNCINCERIA S EERIEGERS ‘ 90, Victoria Street, London, S.W.1. Phone : VICtoria $550/1441.
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IN
RECTANGULAR METAL CANS

4 BA TERMINALS
FIXING HOLES ¢;° diam.

IN THE BEST SETS
YOU'LL SFE

SK.1
CAPACL | PEAK LIST 5K.2

TANCE WORKING SKETCH TYPE PRICE

aE VOLTAGE NO. NO. EACH
2000 12 | CE4IB 16/-
2000-2000 12 3 CE43B 30/-
1000 25 ] CE41C 16/~
2000 25 2 CE43C 28/~
500 50 | CE41D 16/-
2000 S0 + CE44D 54/~
250 100 | CE4IE 16/-
100 250 | CE4IH 16)-
250 250 4 CE44H 54/—

Many applications for these condensers will be found in
rectifier smoothing and filter circuits, relay slugging, etc.
The interiors are of all-aluminium construction assembled
and hermetically sealed into the outer rectangular metal
boxes. Send 24d. stamp for Lists No. 123 and 132
showing full range of Paper, Mica, Ceramic and Electro-
lytic Condensers.

THE TELEGRAPH COMPENSER CO.LTD.

N
o\0 DIVISlS

RA

NORTH ACTON - LONDON - W-3 Telephone. ACORN 006l
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Model A
100 Kess
-7OM¢s 4

eatired— =

CALIBRATION ACCURACY : + 1% Directly
Calibrated.

OUTPUT VOLTAGE : 1uV—I50 mV up to
30 Mc/s. | uV~—100 mV above 30 Mc/s. Monitored

ouPP T IMetDACE ; 7 B C -
P : 75 ohms, terminated E K .
by 75 ohms terminating pad type TP.IA, -30'43: over"'y all

providing impedance of 37 ohms, 10 ohms, and

10 ohms standard dummy aerial.
MODULATION : Internal: 400 c/s. 0-509,

External : 100-10,000 c/s = 6db, 0-80%,
AUDIO-OUTPUT : 0-15 volts at approximately

Television Ranges
Model A. 100 Kc/s to 70 Mc/s in 6 Bands
400 c/s into a load not less than 5,000 ohms. Model B. 30 KC,’S to 30 MC/’S in 6 Bands
bosEARadE | e B harsy B y ”
. : 250 volts, 40- @ Negligible stray Radiation.

100 c/s, 22 watts.
DIMENSIONS : 13ins. x |2ins. x 6ins. deep. . Output accuracy 1 db.
3. @ Directly Calibrated

WEIGHT : 25 Ib
= Send for illustrated brochure giving full Specification.

ADVANCE COMPONENTS LTD., Back Rd., Shernhall St., Walthamstow, E.I7.  'Phone : LARkswood 4366-7-8

D,

RADIO SERVICEMAN
DEALER AND OWNER NTLEVISTON
Radio-Television

The man who enrols for an I.C.S.

RadioCourselearnsradio thoroughly,

completely, practically., When he "

earns his Diploma, he will KNOW De-Luxe

radio. We are not content merely to

teach the principles of radio, we want * D e
x 8} with exceptionally
sharp definition.

* Automatic focussing stabil-e

isoe.

to show our students how to apply
that training in practical, every-day
radio service work. We train them
to be successful.

Write to the 1.6.8. Advisory Dept. stating your
requirements. Our advice Is free.

% Vision unit of advanced
design applying principle of
push-pall  output, utilising
high frequency valves.

Y% Pre-set picture hold. Picture
modulated to full brilliance

cemmammmanmme== YOU Mmay use this COUPON.auanaecacnanan

and frequency range.
INTERNATIONAL CORRESPONDENCE SCHOOL Ltd. ‘ Kk Pub buton  seecter
DEPT. 38, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON, W.0,2 * switehes:
Please explain fully about your instruction in the subject marked X, sﬂ‘.ﬁ'omof:ﬁ.' il of
Complete Radio Engineerin: Radio Service Engineers
Radio Service and Sales Advanced Short-Wave Radio Th GARBICK
Elementary Electronics, Radar, and Radio e
/nd the following Radie Examinations:— 12 months' generous guaran-
British Institution of Radio Engineers tee backed by unsurpassed
P.M.G. Conifgates f1<_>r Wireless Operators service.
City and Guilds Telecommunications Py
Wireless Operators and Wireless Mechanics, R.A,F. Wholesale Distributors
C.s. d for E inati are coached til ful

» -
53 FARRINGDON RD., L | MIT EV
LONDON, E.C.|
Tel. HOLborn 2053
JOHN LOGIE-BAIRD LTD., Rayners Lane, Middlesex.
Telephone: Pinner 2051

Nome Age.

+ddr

-
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—

DUBSILIER CONDENSER CO. (1925) LTD.,, DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3
Telephone ;: Acorn 2241 (5 lines) Telegrams ; Hivoltcon, Phone, London Cables : Hilvoltcon, London. Marconi International Codcb'
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Made in Three Principal Materials

FREQUELEX PERMALEX
An Insulating material of Low A High Permittivity Materlal.
Di-electric Loss, for Coil For the construction of
Forgvers, Aerial [nsulators, Condensars of the smallest
Vaive Holders, etc. possible dimensions.

the most difficult problems solved by . . .

Bullers

BULLERS LOW LOSS CERAMICS

Wireless World September, 1948

ade5tqas

LET US BRING THEM TO

LIFES

TEMPLEX

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

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

Telephone : Mansion House 9971 (3 lines) Telegrams : '* Bullers, Cannon, London*’

AMBASSADOR
4756 Chassis

SPECIFICATION:

5 valve A.C. or A,.C./D.C. Super-Het. 6 wave bands

covering from 9.4 to 1940 metres. (ElectricaJ Band

Spreading.) 10" P.M. Speaker. £22 .8 .2 TAX PAID.
Immediate Dellvery can be glven.

wriITE For¢uLL DETAILS TO:—R. N. FITTON LTD.
AMBASSADOR RADIO WORKS

HUTCHINSON LANE, BRIGHOUSE, YORKS.

Extre mely Stable |

TROPICALLY 'IMPREGNATED l
RANGE OF 7 SMALL SIZES
INDIVIDUALLY_ POWERFACTOR

“STABILITY RADIO COMPONENTS &
f'w 4, NORMAN'S BUILDINGS, ‘

CENTRAL STREET, LONDON,

£:C. 1
TELEPHONE  CLERKENWELL 5977
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;’opular Models

from a

FAMOUS RANGE

CIRCUIT ANALYSER, MODEL 20A

For checking on receivers,
radiograms, audio and radio
frequency amplifiers. In.
corporates a ** Magic Eye™
Indicator and an audio-
amplifier and loudspeaker.
Units can be used indepen-
dentlv.
PRICE £15. 15. 0.

y H.P. TERMS: £1.10. 5
deposit and 11monthly pay-
ments of £1 10, 2,

SIGNAL GENERATOR, MODEL 65B

For testing audioreccivers and
for ganging and alignment ad-
justments on tuncd circuits.
Mains operated. Frequency
range: 100Kc/s to 46 Mo/s.
Power consumption approxi-
mately 15 watts. A 400 cfs
audio signal available for
testing audio amplifiers.
PRICE £15. 10.0.
E H.P. TERMS: £1.10.2 deposit
< 2a0d 11 monthly payments
of £1.9. g

GATHODE RAY OSCILLO-
GRAPH, MODEL  30A

This oscillograph incorporates a
3} electrostatic tube operating
from A.C. mains’; power consump-
tion 20-watts ; provision made for
a time base generator, a vertical
amplifier and cxternal coupling to
both sets of deflection plates,

UNIVERSAL TAYLOR -
METER, MODEL 75A

This instrument has a sensitivity
of 20,000 ohms per volt on both
D.C. and A.C. 50 ranges cover all
A.C., D.C. and resistance measure-

ments,

PRICE £14. 14. 0.
H.P. TERMS: £1. 8. 3 deposit and
11 monthly payments of £1. 8. 2.

PRICE £29. 10. 0.
H.P. TERMS: £2,17. 0 deposit and
11 monthly paymentsof £2.16. 6

VALVE TESTER, MODEL 45A

Awvailabie as hench or portable in-
strument giving correct measure-
ments for the mutual conductance
of amplifying valves. Sixteerrvalve
holderssupplied witheach
instrament. Benchinstra-
ment shown is housed in
a strong steel uF: the
portable is supplied in
strong oak care.

PRIC £22, 0. 0.
H.P. RMS¢ £2, 2. 2
deposit and 11 monthly
payments of £2. 2. 2,

Tayl

MODEL 47A

Similar to Model 45A, but an extra
paunel has been fitted at the
bottom enabling thc meter
to beused formeasurements
of A.C. and D.C. volts, D.C.
current and ohms.
.
PRICE £27.0.0.

HP. TERMS: £2. 11. 9
deposit and Ilmonthly pay-
ments of £2. 11. 9.

_ ESTING & -
MEASURING EQUIPMENT - '
\r‘\o

IMMEDIATE DELIVERY ON
ALL THE ABOVE MODELS TESTHD

TAYLOR PRODUCTS INCLUDE: MULTIRANGE A.C. D.C. TEST METERS @ SIGNAL TRIED %
GENERATORS @ VALVE TESTERS @ A.C. BRIDGES @ CIRCUIT ANALYSERS
@ CATHODE RAY OSCILLOGRAPHS @ HIGH AND LOW RANGE OWMMETERS @ APPROVED %

OUTPUT METERS @ INSULATION TESTERS @ MOVING COIL INSTRUMENTS

TAYLOR ELECTRICAL INSTRUMENTS LTD @ i soucH Hed) ()W g

419 - 424 MONTROSE AVENUE, SLOUGH, BUCKS, ENGLAND Groms & Cables * TAYUNS " SLOUGH
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On a Generous Scale

In the new Marconi SIGNAL GENERATOR,
TF 867, measurement facilities are on a generous
scale — including the frequency scale itself ! In this
one instrument such features are incorporated as
crystal standardisation, freedom from unwanted
frequency modulation, deep amplitude or carrier shift
modulation and stabilised output level. Range is
15 kc/s to 30 Mc/s, and output variable from 4v to
0.4pV ; calibration indicates true artificial signal e.m.f,
irrespective of load.

An integral terminating unit offers source impedances
of 75Q or 130 and provides a dummy aerial ; it also
shows, on an animated djagram, the exact conditions
of circuit. In all, and judged by any standard, Type
TF 867 is demonstrably the very paragon of signal
generators. Full particulars are freely available,

MARCONI INSTRUMENTS LTD

ST. ALBANS, HERTS.

Wireless World September, 1948

Phone : ST. ALBANS 61615

Northern Office : 30 ALBION STREET, HULL. Phone : Hull 16144 » Western Office : 10 PORTYIEW ROAD, AYONMOUTH. Phone : Avonmouth 438
Southern Office and Showrooms : 109 EATON SQUARE, LONDON, S.W.I. Phone : Sloane 8615

G&=Good Quality!
The GQ/Plus for HIGH FIDELITY

An amplifier of !
ientirely new!:
: technique, H
i NOTE THESE EX- i
: CLUSIVE FEATURES :

Three sound channels, top, middle and bass, with cachode follower,

separate amplifiers for bass and creble.

Electronic mixing of tone control circuits to self balance distortionless

phase changer. Applied negative feedback. A six valve eight stage cir-

cuit, with two 6L6’s triode connected for 6 wates at 0.6 per cent.

;Iigh quality from radio and records with wide range tone control.
s

THE 'GQ'/PIus' chassis complete with valves. IS gns. Ready for use.
Cover optional 15/6 extra.

READY FOR THE AUTUMN SEASON.
Three new amplifiers for general P.A. work.
Prices 16 gns., 20 gns., 25 gns.

THE CONSTRUCTOR'S 15 watt P.P. KIT, £10.
TRF TUNERS. SUPERHET TUNERS.
Radio feeder units for any amplifier from § gns., (plus tax).

For specification of the new wonder amplifier or Autumn Catalogue,
write enclosing stamp Dept. GS, Dealers : Become a G.L. Stockist and
take your share of the DOMESTIC AMPLIFIER TRADING.,

GENERAL LAMINATION PRODUCTS LTD.

** Winder House,” 294, Broadway, Bexleyheath, KENT.
Bexleyheath 3021.

GP/I5, GP25, GP30,

l

= = = ]
An Announcement by Q
CHARLES BRITAIN (RADIO) LTD. R

ON SEPTEMBER [st we are opening more spacious premises at =

11, UPPER ST. MARTINS LANE, LONDON, W.C.1

(One minute from Leicester Square Tube Station. Up Cranbourne Street.)

A cordial invitation is extended to old and new friends to call and inspect the
YERY SPECIAL * OPENING * BARGAINS.

BEST BUY AT BRITAIN’S
RECEIVER R.3136
Contains the following useful valves :—3 6Q7g, 2 6J7g, 2 VRIS, | VRS4,
6 VR65,2 VRI36, | VRI37, | 5Z4, | Metal Rectifier, 3 Pots, various resistors
and condensers. Housed in metal cabinec. PRICE £2/I50, plus §/-
carriage.
INDICATOR UNITS. A choice of three types.
TYPE 230. This unit works from A.C. mains 50 cycles. Contains mains
transformer giving 350-0-350, 100 milliamps, two 6.3 windings, one 5 v,
2 amp. and the following valves : | 5Z4, | Y63, | E.A.50, 4 E.F.50, brand
new, in metal case, made by G.E.C. PRICE £2/5/-, Callers only.
TYPE 176. This unit also works direct from the mains, contains mains
transformer giving 350-0-350, 120 milliamps, two S v. 2 amp., one 6.3 v.
2 amp., one 2 v. | amp. windings, and the following valves : 2 5Z4, | Y63,
| E.F.50, brand new in grey metal case, size 18 x 12 x 8in., complete with
all cables and connectors. PRICE £2/5/s, Callers only. TYPE I82A.
Contains tube No. V.C.R.517, and 8 valves as follows :—3 EF50, 1 SU4,
4 SPé1, I pots, numerous condensers and resistors. Case size, [8in.x
8in.x 7in. The tube used in thjs unit has the same case connections as
the V.C.R.97 and if the E.H.T. is kept fairly low will operate perfectly
well for both television and scope work. Brand new in crates, PRICE
€2/10/-, plus £1 deposit on crate (refundable upon return) and 15/- carriage.
TUNED CONVERTORS. Type 26 R.F. UNITS.
These well-known units do not require any technical description. Brand
new in manufacturer’s cartons. PRICE only 27/6, post free.

Many other useful bargains (some for callers only), Wavemeters, I.F. Strips,
Indicator Units, Receivers, numerous types of small components, large
range of vsives. (All tubes are demonstrated.)

IT WILL PAY YOU TO PAY US A VISIT
_—-—
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Anything you can do===1I can do iaster

Annie —get your drill gun

and show this big palooka.

Specialists in Lightweight Pneumatic and Electric Portable Tools

DESOUTTER

OESOUTTER BROS, LTD., THE HYDE, HENDON, LONDON, N.W.9,  TELEPHONE : COLINDALE 6346-7-8-9.  TELEGRAMS : DESPNUCO, HYDE, LONDON
C.R.C. 187

C
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ol o o emoridet N33 d
lontivisseir ™ <+ 54375

3
Ve tfobOng n0tor uom /édaz//,/ ﬁ/

At last a gramophone motor to match the
performance of the famous
Connoisseur Pick-up.

Specification:

Voltage: 200.250 volts A.C,, 50 cycles.
Rim drive with speed variation. No
governors and no gearing. Heavy non-
8 ferrous turn-table, machined to run
dead true. fly-wheel action — no J
WOW. Main turn-tuble spindle
hardened, ground and lapped to mirror
finish, running in special phosphor-
bronze bearings. Motor runs in needie-
point, self-adjusting bearing. Motor

)
33 s
gﬁ Made by : ‘f

A.R.SUGDEN & CO. (ENGINEERS) LTD., BRIGHOUSE, YORKS. ‘§

' A
Fridt g 34y 4 AR By, )

Board {in. plastic. Pressure on Drive-Wheel released
when not in use, to obviate forming flats and noisy action.

RAYTHEON CONTRIBUTIONS to development of Hco'l;g Aids
]
oetle valve outlaste big one...

511

The “LS.L."" Servicing Method is a combined fault analyser and

Pictured above is the latest Raytheon
Fiat Hearing Aid Vaive .., the CK5I12AX
. and a group of the earliest Raytheqn Hearing Aid valves.
Apart from the improvement in hearing qualities, just look at
the differenze in size ! Though less in height and of much smaller
cross section, the present Raycheon Flat Valve provides five times the life.
This is but one of many developments which have made Raytheon
the leading Hearing Aid Valve . . . outnumbering all other makes
combined by nine to one !
Ask for complete information. Address your inquiry to Sub-
marine Signal Company (London) Ltd. JArtillery House, Artillery
Row, London. S.W.! England, or to:

South African Distributors :
Lynch-Wilde (Africa) (Pty) Led., Jo*burg,or to
RAYTHEON MANUFACTURING COMPANY

INTERNATIONAL DIVISION

50 BROADWAY,
NEW YORK. 49, N.Y., U.S. A,

Cxcellence in Eloctionies

circuit tester ; simultaneously capable of indicating alivoltage,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 2 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 Service
Department. Y Is portable, can be used on the bench or in the home.
K Is simple to operate.

Send for further particulars
from the sole distributors:

{GRrear sarvain) Limited

WARTON ROAD, STRATFORD, LONDON, E.1S,
Telephone : Maryland 6411 AND BRANCNES
Export Address 0 23°26 St DUNSTANS HILL (X )
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one in a thousand

Fifteen years ago we introduced the first British-made low-loss ceramic.
To-day the range of FREQUENTITE components covers more than a
thousand pieces of every shape and size.

With such a store of manufacturing experience we are able to offer advice
backed by practical knowledge on your insulation problem. Please consult us
before you finalise your design.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stourport-on-Severn, Worcs, Telephone: Stourport Lll. Telegrams: Steatain, Stourport.
B8.P.25
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12" SPEAKER CHASSIS Type s12135

It may be news to you that we make a chassis of this
size, and we admit that we’ve kept rather quiet about it until
now. The reason ? —simply that our output has been fully
taken up by Public and Educational Authorities. Now, re-
organisation of our manufacturing programme enables us to
offer this magnificent example of Whiteley

@ skill to a wider field of users.

—=/Pnlnrran

WHITELEY ELECTRICAL RADIO CO

Highest distortion - free performance —
accurate reproduction over widest possible
audio - frequency range. Magnet of
‘“ Alcomax,” the most efficient anistropic
alloy. Die-cast chassis. Flux density: {3,500
gauss. Total flux : 106,000 gauss. Speech coil
impedance : IS ohms. Handling capacity:
15 watts.

PRICE £6.6.0 (without transformer)
£7.7.0 (with transformer)

LOUDSPEAKERS AND
RADIO EQUIPMENT

LTD - MANSFIELD - NOTTS

UNREPEATABLE!!!
TRIPLETT

LATEST
MULTI-RANGE

METER

' The Finest Ham'’ Meter
made

Designed exclusively for Amateur use.
Supplied Complete with black hide
carrying case, at less than to-day’s
price for a meter without any of the
following features : —

[ 1) The Meter is 1,000 ohms per volt.

{2) ltsself-contained batteries atlow
of accurate measuring from as
low as } ohm to } megohm.
Even higher ranges can be
obtained with the use of
external batteries,

(3) Current ranges are 10,100 and
500 m/A.

Small Geared MIOTOR

With this Meter there is no meter-
ing problem that you cannot tackle
on the spot and with one instru-
ment. |t is complete with test
leads, fine black hide carrying case
and in its makers’ original carton.
Supplies are limited.

Drayton "R.Q.” Motors are supplied reversing
or continuous running, with or without self-
switching for 100/110 or 200/250 volts A.C.
FinalShaftSpeeds: 600r.p.m./27 min. perrev.

Torque : 60 in. Ibs.

Send for List N 302-1

The DRAYTON ‘R.Q.

Dravton Regulator and Instrument Co. (td.,

West Drayton

(West Drayton 2611)

Consumption: 25 W.

Middx.

(4) Volt ranges are 10, 50, 250,
1,000 and 5,000 volts at
1,000 ohms per volt, both A.C.
and D.C.

i Many other bargains too numerous
to mention here, also full range of
Raymart standard components,

'RADIOMAR

OUR PRICE WHILE THEY LAST IS
ONLY 8 GUINEAS
fend S.A.E. tor Raymart Current

List and No. 7 “ W.W.” Special
Ofters List.

48, HOLLOWAY HEAD,
BIRMINGHAM, |
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é?“wm eve%:% any[e, Z'Ae Zlineéll...

4~ D.C. amplifiers on X and Y axes

¢ Symmetrical or Asymmetrical
Input

¢ Instantaneous Shifts

o Expansion of Time Base

¢  Video Frequency Response

o Automatic Synch

4/ Green, Blue, after-glow Screens
¢ Time Base 02c¢/s— 150 Kc/s.

u%éeét'// LABORATORIES LTD

BOREHAM WO0O0D HERTS
TELEPHONE ELSTREE 1137

25
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' Stabilised Insulation

BY MODERN IMPREGNATION METHODS

resistance as well as for the considerably reduced

HIGH-SPEED PRODUCTION e s el &

Now, special methods of continuous conveyor impregnation and baking developed with the use of HYMEG have still
further reduced processing times to a fraction of those previously believed necessary.

Often faster than infra-red baking with none of the defects, reduced handling, absence of special jigs, with complete
freedom from blistering, bubbling and porosity, are some of the advantages claimed and substantiated for HY MEG
High Speed Production methods.

HYMEG Synthetic Insulating Varnishes are
recognised and widely used for their mechanical
rigidity, improvement of electrical properties of
windings ; heat, moisture, oil, acid and alkali

After much research in our laboratories and in
conjunction with many well - known specialist
manufacturers, we have now evolved the Hymeglas
system of Insulation which comprises modifications
of Hymeg as used for coil impregnation to meet

H YM E l ; m S RIGL
the varying conditions applying to each field

GLASS FIBRE INSULATION SYSTEM !
of manufacture.

This integiated system _of development is successtul in enabling machines to be designed and operated without weak links

in the chain of insulation below 200°C. Thus the fullest advantage is taken of modern glass fibre insulation by providin,

a degree of bonding and insulation at every point in which the uniting of Hymeg impregnation with the Hymeg as uses

{g: subsidiary insulations gives a solid homogeneous winding of equally efficient characteristics and heat resistance
oughout.

Hymeglas therefore virtually eliminates any risk of insulation failure and enables motors and the like to operate under

abnormal conditions for long periods without risk of electrical breakdown.

Due to the excellent space factor of glass fibre as compared with the more usual asbestos and mica Class B insulations, it
is often possible in redesi with the Hy las system to employ larger copper sections with well-known advantages.

The Berger Technical Service—the research work of which produced ** HYMEG '’ and ** HYMEGLAS '’
is available t0 advisc manufacturers on all problems of insulation. Get in touch now with—

LEWIS BERGER & SONS LTD. (Est. 1760)
35, BERKELEY SQUARE, LONDON. W.1.
Telephone : MAYfair 9171.
MANUFACTURERS OF HIGH - PERFORMANCE INSULATING VARNISHES AND ENAMELS

“You’re CERTAIN to get f

The
MicQVAC EBGCHE it at ARTHURS

ELECTRONIC TESTMETER

% VALVES : We have probably the largest

' Stock of valves in the Country.
I Let us know your requirements.

FOR ELECTRONIC ENGINEERING, TELEVISION
Porthminster Focussing Coil o £1 13 0
Scanning Coil o
E.H.T. Transformer ... . £3 §
H.T. Transformer 350-0-350 ...... £ 15 0
I-1 Transformers available in about 10 days.
A.C. TEST BOARD completely wired, volt-
meter, 300 volts, two |5 amp.
fusesand three I5amp.sockets €1 2 6
PERSONAL RADIO SETS IN STOCK
New Olympic Romac, Long and Medium Wave £17 16 I

22 Ranges.

Long-life batteries.

VHF probe and
5000v. D.C. multiplier

optional,
7/10 ”lll[[l-."lanye ALL AVO AND TAYLORS METERS. List on request.
I ALSO STOCKISTS OF ALL DOMESTIC APPLIANCES.

melet t/lat Wi[l measie || London’s Oldest Leading Radio Dealers.

AF. 6R.F. SW vollag&(/ .

|
|
PRICE £24. 10s. } 191
l
|

i Ever Ready ... £14 3 8

R G O £519 5
REMINGTON S

] 210-250 v. AC/DC ...cccvviiniiieiiitniincennnnns . £717 6

. GRAY. L7TD. erms C.O.D.
ELECTRONIC INSTRUMENTS LTD proPS: ARTHUR Terms C.0.D

or cash with order,
I7 Paradise Road, Richmond, Surrey

. Gray House, 150, Charing Cross Rd.,
Our Only Address: London, W.C.2 TEMple Bar 5833/4.
ELECTRICAL, TELEVISION & RADIO ENGINEERS.
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Demonstrate the ** De Luxe ’ Microgram
and let its handsome appearance and
superb reproduction prowde your cus-
tomers with * living proof '’ that there’s
no finer portable electric gramophone.

«DE LUXE "’ Crystal Pickup. Auto-
matic Stop and 6}inch
Speaker — complete in

(R [ J [ handsome imitation
lizard-skin carrying

;2; (= The * De Luxe '’ Micro-
@ A @ gram with the new
Collaro lightweight

0/

case. A.C, Supply 200
250 volts.

Bttt Shoctiic *Giampllone SR

£8 12 1

Trade Terms and Literature from:

COLLARO LTD., RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX
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A new chapter in a
great adventure

From the first great adventure of
wireless communication half a century
ago, the story of Marconi has been one
of successive achievement. Wireless
telegraphy, wireless telephony, broad-
casting, television, radar, wireless navi-
= ol gational aids at sea, on land, and in the
[ X/ : / — air — Marconi’s have played a pioneer
B \ “—~  part in their development. With a vast
= - \ accumulation of knowledge and experi-
® ence behind them, Marconi’s are now

: AN\ \ engaged on new developments which
.__ﬂ’ \ \\ will more than maintain their shining
reputation.
Maz |
" d 6‘0”1 THE GREATEST NAME IN WIRELESS

MARCONI’'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSE, CHELMSFORD, ESSEX

AUTOMATIC
COIL WINDING Y
ou

MACHINES

FOR PILE OR WEAVE WOUND COILS get
ALSO HAND WINDING MACHINES yeﬂr.f 0/
COMPLETELY NEW REDESIGNED I
REEL CARRIER l faultless
SPECIAL REPAIR AND OVERHAUL SERVICE g . o
y | service because they are :—
MACHINES MADE TO CUSTOMERS’ INDIVIDUALLY DESIGNED
SPECIFICATIONS | RIGOROUSLY TESTED
J f1"01ll - MECHANICALLY SOUND

Full particulars on application ELECTRICALLY PERFECT

ETA TOOL CO | SI—

(LEICESTER) LTD. a va .
LTD.

164 METCALF STREET, LEICESTER.
"Phone—5386. |
51, NORTHGATE STREET, DEVIZES. Phone 536

QU000
OU OO0

12113A
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“NILO K”— the alloy for
sealing glass to metal

Multiple strip-type seal. Edison Swan Electric Co. Ltd.

/, /¢ 1 R Nilo K, the alloy designed for sealing to medium

,/ \_( \'
// hard boro-silicate glasses, is used most successfully
ansion by Associated Electronic Engineers Ltd., in
cent of :},: that of . " .
permdh c0el form W‘gwsgs ove? their hermetically-sealed equipment.

The o) K 8, silic . .

of y:}:lmrdl’mgoso%- This alloy makes possible the easy manufacture
medtt g 20 7

the 1 . of vacuum-tight glass-to-metal seals.

Write to us for further information about this
interesting sealing alloy and for a copy of

our publication giving the expansion properties.

HENRY WIGGIN & GOMPANY LTD
WIGGIN STREET * BIRMINGHAM 16

Nilo is a registered trade mark
HW:
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Radio
Frequency
Bridge

15 Kc/s. to 5 Me/s.

This instrument measures a wide range
of capacity, resistance, and inductance,
as well as impedances, such as lines, which
| may be floating, unbalanced or balanced
with the centre point earthed. It is capable
of selecting the capacity between any pair of electrodes in a
three-electrode condenser. Capacity and resistance are examined as a
parallel combination and, as the C and R multipliers are selected by

R.F. BRIDGE B 601I.

Capacity : 0.0l pf. to 20,000 pf. in five ranges.
Resistance : 10 ohms to 10 megohms — 6 ranges.

Inductance values which will resonate the above separate switches, the loss factor for coils and condensers can be de-
capacities between 15 Kefs and 5 Mcfs.  Direct read- termined over a wide range. The circuit is a development by Wayne
ing accuracy is constant to within | per cent. up L. A

to 3 Mc/s. and may fall to 2% at 5 Mc/s. Kerr of an original design by the B.B.C. Research Department.

Wayne Kerr

H.P. RADIO SERVICES uo | » MW m.ra. msmaumexr
THE MOST OUTszZerNG BARGAIN | — '
OF THE YEAR '

NEW BC453B

6-Valve Superhet, complete
with valves. Line-up, three
125K7's, one [125R7, one
12K8, one 12A6, all GT types.
Frequency range 190-55Ckcs.
IF value 8Skcs.

NEW BC454B
Exactly the same but fre-
quency range 3-6mcs, IF
value |415kes.

NEW BC4558

The same but frequency
range 6-9.!mcs. IF 2830kcs,

All 25/- each |
POST PAID

THE VOLTASCOPE—A combined valve-voltmeter and
Or the Set of 3 Receivers oscilloscope. VALVE-VOLTMETER—Infinite Input
70/- CARR. PAID. ) Resistance for D.C. ranges 0 to 300 volts. A.C. ranges

{ 0 to 150 volts in 5 ranges. 3} inch scale meter.

Plan of connections showing extremely simple OSCILLOSCOPE—3 inch screen tube provided with
operation from 230v mains, free with each order. ' balanced amplifiers for Y and X plates giving a 5 times
Immediate Delivery and Satisfaction Guaranteed, ' trace expansion. = Maximum sensitivity 150mV/cm.
l

or money returned within seven days. Response from D.C. to 100 kcs.

Limited quantity available for early delivery.
H. P. RADIO SERVICES LTD.
BRITISH PHYSICAL LABORATORIES
Estab, 1935, Tel. : Aintree 1445, ! .

Staff Call Signs, G3DLV, G3DGL, Tel: Radlett 5674-5-6
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152-.163,

(No. 169 will remain open as usual).

Terms of Business : Cash with order or C.O.D. over £I.

Wireless World

MORRIS & CO. (RADIO) LTD.

OPENING SHORTLY——COMMODIOUS NEW PREMISES AT

FLEET STREET,
All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.§
Send 23d.

Adertisements 31

DV

E.C.4

‘Phone : AMHerst 4723.
Stamp for list.

R107., ONE OF THE ARMY'S FINEST COMMUNICA’
TIONS RECEIVERS. (See " W.W,' August, 1845,
9 valves, R.F, amp. os0o. Frequency Chbanger, 2 LF.'s
{465 kc.), 2od Detector, AVC. Af, amp, B.F.0. A.C.
mains, 100-250 v, or 12 v, accum. Frequency range
17,5 to 7 mc/s, 7.2> mc/s to 2.9 me/s, 3.0 to 1.2 mc/s.
Monitor L.8, built in. Compleu Write for full details.
£16 16 0. Carriage

THE FAMOUS R.1155 RECE!VEB These are all brand
new and unused. Krequency range 7.0 mc/s.-7 kec. in
5 wavebands. Complete with 10 valves (Including Magic
Eye). Completely enclosed In black crackled metal

case, 16in. x 9in. x 9in.
21212 0
£ 8 0

Brandmew ......ooivuiiiniann.s
Usedmodels .......ooviviiinn.s

R.1155 POWER SUPPLY UNIT INCORPORATING
OUTPUT STAGE, A robust unit contained in a black
enamelled case 10in.x 8in.x 6in,, which matcbes the
Receiver, There are two models, input for 100250 v.
b0 cycle mains, or 12 v, D.C.
Each model contains the output stage (6¥6) with output
transformer. The power pack supplies 250 v. at 80 mA,
which is ample for the R.11556 Receiver and output stage.
For those requiring a power supply unit without the
output stage, we can offer two additional uxptl.
For 100250 v., 50 cycle input.
For 12 v. D.C. input, output 250 v. 80 mA.
All four types have complete amoothing, and the 12 v,
types are fitted with suppressors, making them an ideal
Power Unit for a Car Radio or Mobile Amplifier.
Typea—100/A. 100/250 v. with output stage £3 15 0

100.  100/250 v. . 10 0

12/A. 12 v.

12, 12v,
PREMIER COIL PACK 4-BAND. Consiste of a fully
wired and calibrated Coil Puk of tlu latest type.
5 position switch includes a gr:
‘Wavebands covered 138.6-52 metree (22-6 8 mc/s) 51-200
metres (5.9-1.0 mc/s) 200-550 metres and 900-2100
metres. Air Dielectric Tnmmeru on all Short Wave Coils.

3

Unit ists of AERIAL, R.F. and
Oscillator.
Dimenuionu o( Pack, 6in. x 4lln. x 2tin.

Also incl alr LF. Tr: with bility

tuned Litz windings of high ‘* Q’* 3-gang condenser,
drive spindle, drive wheel,
Price with circuit diagram .......... 85/~
or complete with coloured glass di ckplate, pointer,
dial light brackets and drilled 7- valve chassis, with biue
prints, £5 10 0.

ALL DRY BATTERY PORTABLE. A kit ot parts to
build a 4-valve portable
and long wavebands,
Valves used, 1LC6 (Pentogrid Converter), 1LN5 (R.F.
Pentode L.¥. Amplifler), 1 LD5 (Diode Pentode, 2nd
Detector, A.V.C. and 1st L.F. Amplifier), 3D6/1299
(Output Pentode) Litz Wound 1.F. Transformers (465 ke/s)
of high *Q"**: Litz Wound Oscillator Coil, assembled

with trimmers. ready to fit on the chassis.
Very efficient Frame Aerial of large diameter, completely
assembled and tested with Long Wave Loading Coil,
3 wires only to connect Aerial Assembly to the Chassis.
Separate H.T. and L.T. batteriest or economy of replace-
ment. H.T. 90 volts, L.T. 1} volts, 6}in. Speaker of
the latest type, 3 colour Glass Dial clearly marked in
metres, vlth nution Dames,
Kit of par te with batterieaand cabinet.
Cabmet slze. 16in. wide, G{in. deep and 10}in. hlgn.

t, Incl! 105 0

luding tax

nlDlCA'l'O.s Ul(l'l‘ TYPE 174 contsins;

'CR1 Tube VCR521, 3 Mu. Metal Screens,
l VTGOA (307) 3 VRb4. 1 \'Rllﬁ 5 VR635, 14 Potentio-
meters, 4 Relays, 3 .02 mid. 5000 v. work]ng Condensers,
over 50 Resistors, 1 Switch 5-pole 2-way, 1 Switch 4-pole
4-way, Condensers, Valveholders, Co-Axial Plugs, Trans-
formers, etc. A remarkable radio bargain at 85/-.

1 vU1l, 1 VU39, 2 VR92,

Rcceher conulnl 45 me/s LF, strip which makes the
Unit ideal for conversion to & Vision Receiver. There
is ample space for building time bases, Also included
in the Unit are the following; 24 volt motor-driven
8witch Unit, over a dozen Co-Axhl Plugs and Sockets,
Re-istors, Heater Chokes, Transiormers and .01 mud.
2,500 volt working Condensr, . ... 10 0
i RECEIVER TYPE 184. Radar Unit conulnl 14 valven ;

1 CU67, 4 VR91, 7VR65, 1 VU111, VR92. Unit
conhlm a 4b mcll
Receiver, There!
or Time Bases. Al L]

.01 mtd. 2,600-volt Oondenoer. 2 Rch.y-, 3 Noon Lunpl.
a qmntity ot Resl and Co-Ax!

£2 50

PREMIER KITS AT REDUCED PRICES

ALL-WAVE SUPERHET KIT. A Kit of Parts to builda
G-valve (plus rectifier) receiver, covering 16-50 metres.
Medium- and Long-wave bands. Valve line-up, 6K8,
6K7, 6Q7, 6J7, two 35A6 in push-pull. Metal Reutlﬂerl
are lnoorporated {or H.T. supply. Output impedance is
for 3 and 18 ohms. The iatest Wearite Coll Pack in-
corporating Iron Dust Coils is used, making construction
and alignment extremely simple. A plck-up position on
the wave-change switch and plck-up terminais is pro-
vided. A complete kit, incinding valves, but without
speaker or cabinet. Clnml eize, lnn.xsln Overall
height, 9in, Price, £10 16 8, Includlng Purchase Tax.
Wired and tested, £13 15 0.
Sultable londspeakers are the GOODMANS 10in, 6-watt
P.M. at 47/8, or for superlative reproduction, the
Goodmans 12in. P.M. at £6 15 0.
NEW 2-VALVE ALL WAVE KIT, 16 to 2,000 metres,
Switched Coil Pack ready wired and tested. 2 Mazda
HL23 Valves, ‘Phones, H.T. and L.T. Batteries, Con-
donun. reaistors, diamms and steel case, all ready to
£3 10 0,1 P.T.
NEW 1848 MIDGET T.R.F. RADIO KITS with Il luminated
Glass Dial. All parts including Valves, M/O Speaker and
instiuctions. 3 valves plus Metal Rectifier. 200-507
metres and 700-2,000 metres. 200 to 230 v. A.C. or
A.C./D.C, mains. sta.te which is required. Size, 10in. x
6in. x6in., £7 7 6, Including Purchase Tax.
NEW 1848 MIDGET SUPERHET RADIO KIT, with
1lHuminated Glass Dial. All parts includibg Valves,
M/C Speaker and Instructions. 4 valves plua Metal
Rectifier, 16-50 metres and 200-257 metres, 200 to

E.H.T. TRANSFORMERS, For 200.230 v. 50 c. input
Half Wave, For use with Valve or Metal Rectifier.
Used in a Voltage Doubling Circuit, these will give

slightly over double the half wave output We can
supply suitable rectifiers,
E.HT1. Output800v. .. 176

E.H.T.2. Output1,000 v,
E.H.T.3. OutpthBOOV and 2-0-2 v. 2 a, .

ANK L8. Seven 2ft.lengths of ateel tube whlch
it into each other. making a very efficient aertal,

3/6 each
Rubber Basestofit .................. 2/6 each
PORTABLE LOUDSPEAKER CABINETS. Btrong wood
Cabinets to take 10in. Speaker, 16}in.x 13}in. x 5in.
with handle, Thers is ample 100m to build a Portable
Amplifier into the Cabinet and a Chassis can be supplied
to fit at 4/8. Finlshed in Brown Cellulose.
Cabinet only ..... 21/6
With 10in, 45/-

udspeaker ..... 50000000000
M3VING COIL EARPIECEB
Comprise a 1{in. Moving
Coil Loudspeaker fitted

with noise excluding
rubber caps. Make ex-
cellent Mikes, Phones

or Speakers, 2/- each,
18/- doz.

COLLARO AUTO CHANGERS with Maguetic l’u:k~up
A.C. only, 100-250 v., 4,

Ditto with Crystal Ph:k-llp £23130,

COLLARO ELECTRIC GRAMOPHONE MOTORS with
12in, turntasle. A.C. only. 100-250 v., £5 18
COLLARO ELECTRIC UNIT with Magnetic Pick-up and
Auto Stop. A.C, only, 100-250 v., £9 13 6.

DITTO UNIT with Crystal Pick-up, A.C.only, 100 250 v.,

£112 2,

CONRAD RIM DRIVEN ELECTRIC GBAHOPHONE
MOTORS with 9in. Turntable. Fixed Speed (78 r.p.m.)
for 200-250 v. A.C. only, to clear 57/6, lncludlng P.T.
WUDSPEAKERS BY FAHOUS MAEKER

Sin. P.M. 2-3 ohm 10/11

6o, ,, 23 ,, 16/6
8in. ,, 23 ,, 17/6
0., 23 ,, 23/
12in 13 36 85/
10|u. Energlsed 2 000 ohm fleld .......... o 25/-

M’E‘I'EBS All meters are by the best makers and arz
d in

250 v. A.C. or A.C. D.O. mains. State which is
Bize, 10in. x 6in. x 6in., £8 5 0, Includlng Purchase Tax.

MIDGET RADIO CABINETS in Brown Bakelite. Can
be supplied for either of the above Midget Kits at 25/,
including P.T.

H.T. ELIMINATOR AND TRICELE CHARGER KIT.
Consists of a complete kit of parts to construct an H.T.
Ellmlnntor with an output of 1’0 v. at 20 m A, and

RECEIVER TYPR R3102A. Radar Unit tai
14 valves; 1 VRI137, 4 VR9l, 3 VR136, 3 VRGE5,

r Trickle Ch a2 Two
Metal Rectmeu are employed. Vch circuit, 35/-

bakelite cases. Prices are about one-quarter
the original cost.

e Diam. Fitting Type Price
i Flush M.C. D.C. 59
Fiush Thermo H.F. /-
Flush M.C. D.C. 78
Flush M.C. D.C. /8
Flush M.C. D.C. 8
Proj. M.C. D.C. 76
Flueh M.I.D.C. 2/11
Flush M.C. D.C. 76
Flush M.C. D.C. b/=
Flueh M.C. D.C. 1511
Flush M.C. D.C. 19/6
2ii Flush M.C. D.C. 59
3 Flush M.1./A.C.D. 76
24i Flush M.C. DO G-
4 Flush Electroatatic b50/-
2 Flush M.C. D.C. 86
2 Flush MC. DC. 846
0 m/a  3{ip. Flush M.C. D.C. 10/6

| TEST UNIT TYPE 73 consists of a special purpose

Oncilloscope that requires only rewiring and the addition
of & few condensers and resistors to convert into a
rtandard Oscilloscope, input 230 v. 50 ¢. A 3jin. C.R.
tube and 1 SU220A, 1 EB34, 1 5Z4, 3 SP41, 2 EA30,
are Included. Carr. and pkg. £8 8 0.
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THIS LITTLE UNIT BEATS THEM ALL!

e ottty MIULTICOM

COMPLETE INTERNAL COMMUNICATION

HADLEY engineers ‘‘scoop’ the trade with this new intercom, the first of its kind to
provide complete intercommunication between all points.
Secret is the new design auto-control un't, housed out of sight, which cuts the size of the

desk unit down to a 6”

. 4" cabinet—a marvel in miniature.

Every desk unit has direct contact with all other units while executives can have priority.

HADLEY INTER-

CCMMUNICATOR m] [ I

Other HADLEY Products

THE HADLEY [INTERCOMMUNI-
CATOR provides for two way calling
and communication between master
unit and any or all of the sub-stations
and also incorporates the novel fea-
ture of a desk radio which can be
relayed to the sub-stations.

THE HADLEY INDUSTRIAL UNIT
proved to be well in advance of
any similar equipment. Provides
all facilities for *Staff Location,’
‘Music for the Workers,” *‘Time
Signals,’ etc.

All Hadley Equipments are available on Cash Pur-

Phone:BEArwood 2575/6

chase or Rental Maintenance terms.

*Write for agency details and literature.
All export enquiries to be addressed to

our
41l Coventry Rd., BIRMINGHAM, 10.

export agent:—Charles Baglin,

Telegrams: Pentagonas, B’ham.

HADLEY  IN-
DUSTRIALUNIT

BEARWOOD ROAD, SMETHWICK, STAFFS.
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Sound Recording et A
on Magnetlc-Coated Tapes

TYPE TL/7 —a recording and reproducing

head from amongst the

components shortly to be made

[/V/Ig/lf & H/e(ll./'(), l.td. separately available for this specific branch of electronics.
138, SLOANE ST TONDON S.W.1 Others include Erasing Heads, Combination

TE P N « AN K 2 5 . . . . . ..
TELEPHONE: ST OANE: 2214)5 Heads, Supersonic Oscillator Coils and Drives in addition to
Faciony .
« Simonside Works ™" South Shields, the normal range of Transformers, Switches, etc.,
Co. Durham

which have served the industry so well for the past three decades.
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A diode is frequently
used as the detector in
a valve voltmeter and
has the advantage over
a triode detector that
the input capacitance

will generally be less.
Many low capaci-
tance diodes give a
satisfactery performance with input voltages up to
100 volts but for higher voltages it is necessary to
precede the diode by a suitable attenuator. In order that
the attenuator shall have a flat frequency characteristic, the
effect of diode and stray capacitances must be eliminated.

ofby—

N

|
t
F oo 1 :

|
et e @
FIG:)
Fig. 1 (a) shows a frequeney balanced attenuator in which
Cc2
the component values are related by g—; = where R2

includes the diode damping resistanee and C2 is the parallel
eombination of diode capacitance and strays; in practice a
flat characteristic ean be achieved over the audio range but
at higher frequencies, diode damping and inductive effects in
the components and wiring may give rise to appreciable errors.

For the measurement of high voltages over a wide frequency
range it will therefore be preferable to use a high voltage
diode such as the EY51 since in this case no input attenuator
will be necessary.

A diode voltmeter may use either a series or parallel
eircuit as shown in Fig 1 (b) and (¢); a major disadvantage
of the series circuit is that the cathode is at high potential
and a heater transformer with high voltage insulation
between primary and secondary must be used. Fig. 2 shows
a practical parallel circuit in which the cathode is at earth
potential.

A balanced metering circuit using an ECC32 double triode
has the advantages that drift will be low and a nearly linear
voltage scale will result provided the voltage change on the
input grid is small (0.75 volt for full scale meter deflection).

Valves and their applications

A High-Voltage A.C. VALVE VOLTMETER using EYS5I
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The number of resistors and their values in the 12.5
Megohm potentiometer chain P2 will be determined by the
number of voltage ranges and their full seale voltages. If
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FIG.2

R2=8 Megohms, the most sensitive voltage range will give
full scale deflection for approximately 3 volts input with the
component values indicated in the diagram.

P1 serves to balance out the ** no-signal * diode current and
is a pre-set control which should require readjustment omly
when the diode is changed.

The value of RI will depend on the H.T.4+ voltage and
will be of the order of 1000 ohms for a 200 volt D.C. supply.

The lower frequency limit of the voltmeter will bedetermined
by Cl and the higher frequency limit by the resonant
frequency of Cl (since every capacitor has associated
induetance); the probe construetion; or transit time effects
in the EYS51; for C1=0.02,F and small stray capacitance in
the probe, the error should be less than 39, between 20 c/s
and 10 Mc/s.

Satisfactory operation will result with inputs of 1000 volts
R.M.S. ; Cl must then be able to withstand 3.5 kV.

(@
[Mullard|
A

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., W.C.2

(M.V.M.73)
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Comments of the VMonth

HE marine applications of radar are rapidly
being extended in a most interesting and
promising manner. Apart from the more normal
use as a shipborne aid to navigation, shore-based
radar is being installed to give aid and guidance
to the mariner in several highly specialized cir-
cumstances. A station for guiding the Wallasey
ferries was installed some time ago, and later equip-
ment was fitted at Douglas, Isle of Man, to help in
the handling of exceptional volumes of traffic in
bad visibility. In this issue we publish a short
description of a more complex system, fitted
by the Mersey Harbour Board for the benefit of
ships making or leaving the port of Liverpool.
Here the designers of the system have had to cope
with special difficulties, on account of the length,
narrowness and tortuous nature of the entrance
channel. Another interesting scheme is also under
way : British Railways propose to fit shore-based
radar for guiding ferry boats crossing the Thames
estuary from Tilbury to Gravesend.

Technically speaking, there seems to be no pro-
blem that radar cannot solve at short notice. Its
steady growth is much more likely to be slowed
down by non-technical considerations, not the
least of which is the need for convincing the marine
user of the value and reliability of the apparatus.

In the early days there was much distrust of
wireless in marine circles, but radar does not seem
to suffer from this disadvantage; indeed, potential
users are ready to welcome it, provided that it is
offered to them in an acceptable form.

A good example of the practical and psycholo-
gical considerations involved in the planning of
shore-based radar systems is afforded by the pro-
jected Tilbury-Gravesend scheme. It is under-
stood that the installation is to be operated by
masters and mates of the service who, being accus-
tomed to the problems of navigating the estuary,
are able to give their colleagues making the crossing
the kind of information of which they stand in need
when visibility is bad. It is by attention to such
factors as these, quite as much as to purely tech-

nical developments, that radar will be made into
one of the greatest of modern aids to navigation
and pilotage.

Nomenclature

II is a good sign that the confusing and often
illogical jargon of radio seems to be causing,
to an increasing extent, searchings of heart among
practitioners in the art. In this issue contributors
and correspondents touch on various aspects of this
subject, in particular on the question of units. We
suppose it is inevitable in any quickly developing
branch of technology that we should outgrow
our system of units: the nced for greater and
greater multiples or for smaller and smaller sub-
multiples constantly makes itself felt, until ulti-
mately a new system, based on convenient quanti-
ties, is evolved. And then, presumably, the pro-
cess repeats itself—that is, unless development
comes to a standstill.

Be that as it may, it is hardly reasonable or iust
to blame those who devised electrical units for
failing to provide us with ready-made units con-
venient for our present-day practice. No one
could be expected to have foreseen the directions
in which development would proceed. But it is
permissible to blame those who take a word of
which the meaning is known to all versed in the
art and to give it an entirely different meaning.
We recently came across an instance where a good
deal of confusion was caused by the use—or mis-
use—of the word ““relay.”” To all wireless men
of the older school that expression connotes only
one thing: the passing on of a message between
two radio stations, out of range of each other,
through the intermediary of one or more other
stations. By quite legitimate extension, the word
was later applied to a station intended solely for
the passing-on of messages. Itis a great pity that,
soon after broadcasting started, the word ‘' relay "’
was taken into service to describe systems for dis-
tributing speech and music at A.F. by wire.
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Is Discriminator Alignment

LATION receiver differs in

two fundamental ways
from the more ordinary set de-
signed only for the reception of
amplitude - modulated signals
First, the circuits up to and in-
cluding the demodulator are of
greater bandwidth, and secondly,
the demodulator itself comprises
an amplitude limiter and dis-
criminator. So long as the design
parameters are properly chosen,
the greater bandwidth of the am-
plifier stages presents no diffi
culty; indeed, for equal perform-
ance, there are wider tolerances
in the F.M. case. Nor does the
design of a limiter involve any
critical adjustments. Good limit-
ing is readily achieved if the
anode and screen volts are xkept
sufficiently low.

The problem presented by the
F.M. receiver centres on the dis-
criminator, its design, alignment
and performance. This problem
is capable of an orthodox and
simple solution, and, as will be
shown, need cause no anxiety to
the listener or service technician.

The discriminator of the F.M.
receiver is of the utmost impor-
tance, as performance depends
very largely upon it. Its func-
tion is to convert the frequency
variations of the carrier to ampli-

3 FREQUENCY - MODU-

Wireless World

September, 194

Facts and Figures on Performance

It has been suggested in this journal that the difficulty of
maintaining alignment in receivers for frequency-modulated
transmission is likely to prejudice the success of F.M.
broadcasting. This article, dealing with methods of alignment
and the effects of mis-alignment, reaches the conclusion that,

provided the discriminator is suitably designed,

serious

difficulties are not to be expected.

sion be effected in a linear
manner, for if it is not amplitude
distortion will be introduced.
Non-linearity of the discrimina-
tor characteristic causes wery
similar effects to non-linearity of
a valve in an A.M. set.

Without making an exhaustive
study of the numerous new cir-
cuits which have been suggested
in recent years, there are three
possible designs to be considered.
These are (a) the Amplitude Dis-
criminator with its two secon-
daries tuned to different fre-
quencies, (b) the Ratio Discrim-
inator which operates as a com-
bined limiter and frequency-to-
amplitude converter, and (c) the
conventional Phase Discrimina-
tor, usually associated with the
names of Foster and Seeley. Of
these (c) is preferred by the >re-
sent writer. The Amplitude Dis-

DISCRIMINATOR CAN 6AL Y
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is even more sensitive to misalign-
ment and the half-secondary
windings cannot be well balanced
for all values of the input voltage.
On the other hand, the Phase Dis-
criminator, if properly designed,
is a stable unit in which =ach
variable is under exact control.
Only this type will be dealt with
in the present article.

Design Parameters.—The fre-
quency deviation (which will be
taken as 75kc/s throughout) and
the carrier frequency (taken as
90 Mc/s) determine between them
the discriminator design, for the
unit must be linear over the
whole range of modulation-fre-
quency excursions plus the accspt-
able tolerance to take account of
receiver mistuning and misalign-
ment of the discriminator. Hav-
ing determined the range over
which the latter must be linear,

AF. QUTPUT

Y

Fig. 1. Circuit diagram of the discriminator and detector showing the screening.

tude changes which subsequent
diodes can convert to audio-fre-
quency signals in the usual way.
It is highly important that this
frequency-to-amplitude conver-

criminator is difficult to align, and
linearity over a wide frequency
band is hard to achieve. The
Ratio Discriminator, which has
had much publicity in the U.S.A.,

the separation of the peaks may
be deduced, and this, in turn,
fixes the bandwidth of the L.F.
amplifier. There is an optimum
centre-frequency for a given wain

.

]
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So Difficult ?

By A. G. CROCKER (Royal Naval Scientific Service)

over a given band, and so the
bandwidth at least suggests the in
termediate frequency.

Applying the above considera-
tions to our problem, experience
has shown that a tolerance of
+30kc/s must be allowed for re-
ceiver mistuning at go Mc/s nnder
the conditions of broadcast listen
ing. The misalignment of the
discriminator will never be greater
than #20 kc/s at any reasonable
intermediate frequency, and so
the total tolerances are tsokc/s.
Adding this to the modulation
bandwidth leads to the result that
the discriminator should be linear
over a range of +125kc/s. This
makes it necessary for the peaks

of the discriminator response
curve to be separated from the
cross-over  point by  about

+175kc/s and therefore the over-
all LLF. bandwidth must be
250kefs. To obtain this band-
width and this linearity of -is-
criminator characteristic an LI
at about 15 Mc/s is required. This
allows the pass-band to be
achieved with discriminator in-
ductances of reasonably high Q.
A higher intermediate frequency
would introduce the usual difficul-
ties due to stray capacitances and
would affect the overall stability.

t should be noted in passing that
the I.F. bandwidth does not have
any direct effect on the signal/
noise ratio in a broadcast re-
ceiver. The circuit used in the
experiments to be described is
shown in Fig. 1. It will be treated
in more detail later, but it is con
venient at this point to enumer-
ate the following characteris
tics: —

(a) Primary tuning C,, deter-
mines the relative amplitude of
the two peaks.

(b) Secondary tuning C,, deter-
mines the cross-over point.

(c) The coupling factor between
primary L, and secondaries, L,,,
L.z, determines the frequency
separation of the two peaks.

(d) Balance of the half-second-
aries determines the position of
the peaks relative to the cross-
over point.

D

Naturally, these effects are in-
ter-related and successive approx
imations to the ideal can be made.

Summary of Results.—In order
to test the effects of non-linearity
and misalignment, and the rela-
tion of these to the factors {a),
(b), (c) and (d) above, a complete
I.F. amplifier with limiter and a
discriminator were built according
to the preceding specification.
Measurements then showed that
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at the outset, however, that these
test instruments are not necessary
for the serviceman, but only for
the factory. Since most sweep
generators have a sinusoidal
sweep, the C.R.O. should have a
sinusoidal time base in phase with
the sweep so that a linear fre-
quency scale is obtained on the
display unit. Otherwise a dis-
torted picture will be obtained

even when the discriminator
characteristic is linear.
These two instruments are

essential for rapid approximate
alignment in the factory, but to
obtain the maximum linearity in
the characteristic the C.R. oscil-
loscope is inadequate as a test in-
strument. Static measurements

DISCRIMINATOR
CAN REMOVED

_

ELECTROSTATIC

SCREEN \ 2

LIMITER VALVE

14:5 Mc/s 1F. TRANSFORMER

/ I.F. VALVE

This photograph shows the I.F. unit with the discriminator can removed.

the mid-band frequency was
14.5Mc/s and the frequency in-
terval between the peaks of the
discriminator was 350kc/s. It
was found to be impracticable to
carry out the alignment procedure
suggested by Sturley,’ which re
quires the coupling capacitor C,
to be disconnected while the
secondary is being tuned, because
its reconnection completely de
tunes the secondary.

Alignment can be rapidly
obtained to a condition approxi-
mating to the required charac-
teristic by means of a frequency
generator (wobbulator) and C.R.
oscilloscope. It should be stated

' The Phase Discriminator, by K. R. Sturley»
Wireless Engineer, February 1944, Vol, 21, p. 72

must be taken, using a signal
generator with a first-class incre-
mental scale and a valve volt-
meter. But, as will be seen, this
refinement is fortunately not
called for in the broadcast re
ceiver, so long as an overall dis-
tortion of 2 per cent can be toler-
ated.

Having obtained this so-called
‘approximate’’ alignment in a
manner which is discussed in
more detail later, the characteris-
tics were measured, using the
best available instruments. The
discriminator characteristic is
shown in Fig. 2, and it will be
noted that the curve is reasonably
linear, to +125kc/s, but with
visible kinks. For this curve the
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Is Discriminator Alignment So
Difficult ?
distortion of a 1-kc/s note was
measured. The results, shown in
Table I, include the distortion in
the audio source and in the F.M.
generator as well as that due to
the discriminator. In all cases a
75-kc /s deviation was employed.
Since 29 distortion is approxi-

Wirceless World

L, was made up of the two separ-
ate half-secondaries, placed sym-
metrically at opposite ends of an
axis with the primary at the
centre. The mutual-inductance
coupling between the two half-
secondaries was negligible, so that
each coil had an inductance of
1.2 uH.

As may be seen from Fig. 1, the

- ~ TABLE 1 B
|
Carrier Frequency (Mc s) ' 14,425 ‘ 14,440 ! 14,455 ' 14,470 | 14,485 | 14,500
| | |
| | —
Harmonic distortion in db l l
below the 1-kc's output ’ 315 34 | 34 | 3B | 36 | 37
Carrier Frequency (Me s) | 14,515 | 14.530 ‘ 14.545 I 14,560 ' 14575 | —
Harmonic distortion in db | | |
below the 1-ke's output .. 33 | 39 31 | 24 | —
- ) v v 1
mately equivalent to — 34 db, the primary and secondary are
discriminator with its visible damped by the diodes, If the

kinks* is satisfactory over a car-
rier range of 4 s50kc/s, which
was the design figure. This 29
includes all distortions in the sys-
tem, and those »not due to the
discriminator probably amounted
to about 19,. Only the wobbu-
lator and C.R.O. were used for
alignment.

Detail of the Design and Align-
ment.—The major part of the
circuit design was carried out
according to the procedure out-
lined by Sturley.!

The ratio E,/E, of the second-
ary /primary voltages should be
high: a value of 2 was adopted.
If the working Qs of the primary
and secondary are made equal,
and if the coupling factor between
the inductances is k, the product
QF should be as high as possible
to give the maximum range of
linearity, but should be low for
maximum slope at the cross-over.
Sturley suggests Qk =1.5 as a suit-
able compromise and this was
adopted. These data give the
value 1.77 to the inductance ratio
L,/L,, where L, is the total
secondary inductance.

The working Qs were deter-
mined by the peak to cross-over
separation Af,=175kc/s. For
Qk=1.5 and f,=14.5Mc/s, since
22f,Q/fo=1.44, Q=60 and k=
2.5%. These values are reason-
able. The total secondary tuning
capacitance was chosen to be 350
pF, giving C,=87.5pF, C,=50
pF, L,=1.3754H and L,=2.4
#H. The secondary inductance

* Alignment was purposely curtailed to obtain
these.

diode load resistances (R,, R,) in
the circuit are each called R, the
secondary is damped by an equi-
valent shunt resistance R (since
the load resistances act in series).
If the load centre-tap is taken
straight to the primary, the prim-
ary will be damped by an equiva-
lent resistance R/4. This damp-
ing is very severe. The value of
R should therefore be as high as
possible ; 100 kQ was chosen. A
higher value would make it diffi-
cult to obtain the requisite flat
audio response at 15 kc/s.

This would make the primary
damping with direct connection to
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the load centre-tap via C; too
great, and so a resistance of 10
kQ? was inserted between the
centre-tap and the capacitor. The
effect on the detection efficiency
is not serious. The valve used
was a 6ALs5 double diode and the
audio output was taken from the
load via a filter network C,R,C,R;
with the values shown in the
figure.

Components and Layout.—The
most important components are
the coils. Air-core coils are too
bulky and there are certain mech-
anical difficulties. Direct winding
on individual dust-iron slugs was
therefore adopted, the two half-
secondaries having threaded brass
inserts to allow adjustment of the
coupling, which is independent of
the primary. Standard G.E.C.
Type 81 dust-iron slugs were em-
ployed. Approximately 8 turns
of No. 30 S.W.G. s.s. enamelled
wire were wave-wound and
cemented in position with trolitul
solution. The measured unloaded
Qs were 100 and the inductances
were balanced to better than 19,
adjustment being made by moving
the wire away from the slug and
re-fixing. The arrangement of the
coils can be seen in some of the
photographs. The overall dia-
meter of each coil was just over
}in, se the outer metal screen
could be made 1-}in wide, 1-}in
deep and 3in high, having neglig-
ible effect on the Qs of the coils.
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Fig. 2. The discriminator characteristic obtained after alignment using

a wobbulator and C.R. oscilloscope is shown by the solid-line curve and
the effect of mistuning the secondary circuit is indicated by the dash line.
Severe unbalance between the primary and the two half-secondaries, for
which ¢ correction’ for the unbalance was attempted by trimming ad-

justments, gives the

dotted-line curve.
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The inner frame-work, comprising
the top, bottom and back, was
made from Tufnol, the compo-
nents being mounted directly on
this. The important wiring (and,
in particular, the lead from the
primary through C, to the second-
ary and to the load) was screened
to allow for slight adjustments
with the screen removed. The
brass stems of the slugs were also
earthed. The variable parts of
the primary and secondary tuning
capacitors were air-spaced trim-
mers and each had a maximum of
20pF. Compression type trim-
mers are unsuitable from the
point of view of temperature co-
efficient, and a 10-pF trimmer
would be less critical to adjust
than a 20-pF. No particular care
was taken with the fixed capaci-
tors, although, if these had nega-
tive temperature coefficients, the
overall stability would be im-
proved. This does not, however,
appear to be necessary. Quarter-
watt resistors were used through-
out and the values were found to
be non-critical so that 109 toler-
ance components could be used.
The filter capacitors C, and C,
were T.C.C. silvered-ceramic com-
ponents.

During preliminary testing some
asymmetry of the characteristic
was observed. This was found to
be due to capacitive coupling
between primary and secondaries.
An electrostatic screen was fitted
round the primary. It consisted
of a number of U-sections of 24
S.W.G.  silvered-copper  wire
joined externally at their centre
points to earth. The long sides
of the Us were fitted so that they
were interposed between the pri-
mary and secondary windings,
the common earth-strip being
parallel to the primary winding.
This screen can be seen in the
photographs.

The primary coil was placed in
position and the unit was wired.
One half of the secondary was
then fitted and the coupling was
adjusted by means of a Q-meter
to the required value. The other
half of the secondary, wired in
the correct sense, was secured in
position at the same distance as
the first from the primary. From
the curves subsequently taken it
would seem that small differences
in the distance between the two
half-secondaries and the primary
do not seriously affect the charac-
teristic.  Provided the usual
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checks are made on the uniform-
ity of the dust-iron cores, and
provided that the inductances are
matched to 19 before fitting, it
should be possible to set the coup-
ling in each case by distance and
to avoid the need for measuring
the coupling factors.

Alignment Procedure. — After
the I.F. amplifier and limiter had
been adjusted for correct opera-
tion, the alignment of the dis-
criminator was performed by
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tic with the correct cross-over
point. Only one factor remained
to be fixed—the separation of the
peaks which determines the
linearity. As indicated by Stur-
ley, this was adjusted by slight
variations in the coupling,
achieved by loosening the lock
nuts and sliding the lead screws
towards or away from the pri-
mary. A final check of the tuning
was then made.

As has been mentioned, a

HALF SECONDARY

PRIMARY COIL HOLDER
INSIDE SCREEN

Another view of the discriminator. The U wires forming the electrostatic
screen can be seen over the primary coil.

varying the factors mentioned
earlier with the results already
stated. The balance between the
half-secondaries was adjusted
before assembly as described pre-
viously.  Subsequent deliberate
maladjustment elicited the fact
that the principal effect of this is
to move the cross-over point.
The complete procedure was as
follows: —Using a C.R.O. and
F.M. sweep generator, the devia-
tion being 200-300 kc /s, the pri-
mary was adjusted by means of
its trimmer to give equal peak
amplitudes, positively and nega-
tively. The secondary trimmer
was then varied to give the cor
rect cross-over point. To facilitate
this adjustment the mid-fre-
quency of the I.F. amplifier (14.5
Mc/s) was centred on the C.R.O.,
using a signal generator. Pri-
mary and secondary were then
alternately readjusted to give
the most symmetrical characteris-

C.R.O. is essential for the rapid
adjustment of the three variables.
If extreme linearity of the charac-
teristic is sought, static measure-
ments must be made, using the
incremental scale of a signal
generator. But if the C.R.O. does
not show up the non-linearity, the
distortion will be less than 29,
always assuming that the design
procedure has been carried out
intelligently.

Factory and Servicing Proce-
dure.—After the adjustments de-
tailed above have been made, the
coupling should be locked and
throughout the life of the discrim-
inator unit it should not require
further adjustment. The primary
and secondary trimming capaci-
tors should be accessible to the
serviceman, although the writer
believes that these too will re-
quire little attention. The stabi-
lity of the coupling is due to the
symmetry of the unit. Only dif-
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ferential changes can upset the
balance and these changes are
negligible. Re-tuning the primary
and secondary circuits does not
require the use of a sweep genera-
tor or a C.R.O., much less a sig-
nal generator with an accurate
incremental scale, for primary
tuning is done by adjusting for

Wireless World

move in the same direction as the
cross-over, and, although there is
a slight difference in amplitude
between the two peaks, the line-
arity is not affected. The distor-
tion was again measured, and is
shown in Table II.

Receiver mis-tuning over a
range of 10ookc/s is still possible
without distortion.

Effect of Unsymmetrical Coup-

~__TABLE Il -
Carrier Frequency (Mc/s) 14.440 ‘ 14.455 14470 14.485 : 14.500
Harmonic DisAtortiou {db) .. | —23.5 l —30.5 .'la')- —33 ' —35
Carrier F;e;ucu;y (McTs) 14.515 I 14.530 14.545 14.560 14.575
Harmonic Distortion (db) .. | —36.5 l_ 1 40 |—385 |-m

equal positive and negative peaks
when the receiver is tuned through
resonance; and the secondary
tuning is made by adjusting to
zero output using a simple signal
generator or even the B.B.C, sig-
nal itself.

Test Results. — The following
quantitative results of tests give
the performance of the unit.

Sensitivity.—The limiter oper-
ated satisfactorily with an R.M.S.
signal of 2 volts. For 75-kc/s
deviation this gave an audio out-
put of 1.1 volts R.M.S.

Linearity.—The characteristic
(Fig. 2) is linear up to 4+ 125kc/s,
if linear means that the distortion
effect is less than 29.

The distortion measurements
were made with a G.R. audio
oscillator, used to modulate a
14.5-Mc /s oscillator, the discrimin-
ator output being fed into a Hew-
litt-Packard analyser. The modu-
lating frequency used was 71,000
c/s.

Carrier Defuning.—The net
effect of detuning the carrier is
exhibited in Table I, showing
that 4 50kc/s is tolerable.

Temperature Changes.—Using
the construction detailed above
and without temperature-com-
pensated components, the cross-
over point drift never exceeded 12
kc/s from ‘“cold.” This is only
an indication of order of magni-
tude.

Effect of Incorrect Secondary
Tuning.—The secondary was de-
liberately mis-tuned, until the
cross-over point was 4okc/s too
high. The discriminator charac-
teristic was then accurately
measured. It is shown in Fig. 2.
As was to be expected, the peaks

ling——A very serious misalign-
ment was simulated by reducing
the coupling of one half-secondary
to the lowest possible value,
which was one-half of the original,
maintaining the other at its cor-
rect value. This reduced the
peak separation to about 240kc /s,
as compared with the previous
value of 350kc/s. The cross-over
was raised in frequency some
30kc/s and the peaks were un-
equal in amplitude.

The amplitudes of the peaks
were then restored to equality by
retuning the primary. The re-

sult is shown in Fig. 2, an ex- "’

ample of very severe misalign-
ment and wrong compensation.
The linear range is severely con-
tracted, and distortion will be
great unless the carrier is near the
cross-over. But even with this
gross maladjustment, the figures
for distortion given in Table III
were obtained.
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should never exceed 2 per cent.
In general it should be much less.
The same variations have no in-
fluence on signal/noise ratio,
since the triangulation of the noise
is independent of the cross-over
point, so long as the carrier is on
the linear part of the characteris-
tic.

Conclusions.—A successful dis-
criminator for F.M. is entirely
feasible without any critical com-
ponents. Inductances must be
well balanced and an electrostatic
screen between the primary ahd
the secondaries is essential. Leads
inside the discriminator box must
be well screened. When coupling
is adjusted to give the desired
peak separation, close balance in
coupling is not necessary.

Secondary tuning should be as
accurate as possible, and should
be done with a valve voltmeter
across the discriminator output.

Factory alignment should be
made using an F.M. sweep oscil-
lator and C.R.O. Accurate final
adjustment may be done using a
signal generator and valve volt-
meter, but this is not essential.

Servicing Alignment.—So long
as the coupling factor between the
primary and the secondary re-
mains stable, the retuning of pri-
mary and secondary presents no
difficulty, if it should be neces-
sary. The unit should therefore
be sealed so that coupling adjust-
ment cannot be altered. For pri-
mary tuning a valve voltmeter is
the only necessity, assuming that
the receiver can be tuned, and
that a B.B.C. signal is available.
For secondary tuning even the
voltmeter is unnecessary.

Finally it is emphasized that

) - ~ TABLE I - -
Carrier Frequeney (Me's) o0 l 14.470 ; 14.485 | 14500 14.515
Harmonic Distortion (db) .. | 1 T [F‘—K T
Carricer }-“r«-quoncy (.\xo';)_ | 1as30 14.545 | 14.560 ;' 14.575
Harmonic l)anrginn (db) 0a 2.: - | —32 o -730 —'24A

Effect of Valve Change.—Six
valves were tried and no varia-
tions beyond a +6kc/s change in
cross-over were found. Valve
change will therefore never neces-
sitate retrimming.

Overall Effects.—With normal
misalignments of discriminator
tuning up to t20kc/s and re-
ceiver oscillator tuning up to
+30kec/s, the total harmonic dis-
tortion with full 75-kc /s deviation

the purpose of this article is to
examine the problem of dis-
criminator alignment. With re-
gard to the noise-reducing proper-
ties of the detector it has been
amply demonstrated in recent
years that the predicted F.M.
performance can be achieved.

I am greatly indebted to my
colleague P. E. Trier, M.A., for
many ' helpful discussions regard
ing the design.
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Harbour Radar

Details of the Equipment at Liverpool

LARGE number of ships
A now carry navigational

radar, and this new aid to
navigation is doing much to re-
duce delays and hazards duc to
fog.

It has recently been realized
that there is a need for shore-
based radar to assist in the effi-
cient running of a modern
harbour in conditions of bad
visibility. A ship approaching a
harbour, particularly ones which
‘has a long approach channel, will
be able to identify buoys and
ships at the entrance to the chan-
nel up to a range of two or three
iles, but, through lack of resolv-
ing power or because of obstacles,
may not be able to see whether
the channel is blocked at the far
end by anchored vessels. The
situation is beginning to arise
where masters of incoming vessels
contact the shore authority by
radio and ask for a report of the
state of the channel; this the
shore authority is unable to pro-
vide in bad visibility without the
help of radar. A similar situation
arises in the case of a vessel wish-
ing to sail and unable to observe
the seaward end of the channel on
her own radar, due either to dis-
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By R. F. HANSFORD (Sperry Gyroscope Co.)

maintain a reliable check
on the position of all the
navigational buoys for
which it is responsible.
In a large harbour the
requirements which such a
shore radar installation
must meet are extremely
stringent ; often the width
of the channel is only
some thousand yards, and
it will be required to
observe with clarity ships
at the end of this channel
which may be 10 to 20
miles distant. This means
that the radar must be
capable of giving a very
high degree of bearing
discrimination, and that
special large-scale displays will be
needed. Factors such as ease of
operation, accuracy, reliability
and ease of maintenance are vital
considerations which must. be
taken into account when the

¥
|
{
k.

cquipment js being planned.

In 1945 the Mersey Docks and
Harbour Board discussed with the
Admiralty Signal Establishment
the possibilities of

developing

Display console with centralized operating controls.

tance or screening. A further use
for shore-based radar is that it
allows the shore authority to

equipment to meet their ne&ds.
To assist in these discussions the
Admiralty lent the latest version
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:

The aerial scanner unit is mounted
at the top of an 8o-ft. ferro-concrete
tower.

of their high-discrimination radar
equipment and arranged a tem-
porary installation on top of a
warehouse at the north-west
corner of Gladstone Dock. ‘Irials
with this equipment were carried
out, and although it was realized
before the trials began that the
performance of the equipment
would not be up to the standard
required by this particular task,
very valuable information was
given, and it was clearly seen that
radar of the right characteristics
could do the job. Eventually the
Sperry Gyroscope Company were
given a contract for the develop-
ment and construction of the
equipment required.

In the space available it is im-
possible to describe in detail the
functioning of the whole equip-
ment, but it may be of interest
to describe briefly the broad out-
lines of the system, and this may
best be understood by reference
to the block schematic diagram,
Fig. 1.

The Master Timer Unit contains
a crystal oscillator which produces
range calibrator pips at half nau-
tical mile intervals, and, after
frequency division, a firing pulse
at 1,000 times per second for trig-
gering the modulator. The modu-
lator, in addition to pulsing the
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transmitter after a 30-u sec delay,
provides a zero time pulse which
is fed back through the Master
Timer Unit, and gives a zero time
clamp signal which is used to re-
lease the display sweep circuits at
the correct instant. Also within
the Master Timer Unit a circuit
amplifies a bearing mark signal
generated at the aerial at 5-degree
intervals, which is then mixed
with the range calibration signals
and used to drive a 45-Mc/s oscil-
lator so that the calibration
signals can be fed into the I.F.
chain. The transmitter-receiver
is connected by waveguide to the

AERIAL
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components of the aerial bearing.
These are then fed into the X and
Y integrators which convert them
into saw-toothed time-base volt-
ages which are then applied
through amplifiers to the hori-
zontal and vertical deflector coils
of the display tubes. Whereas in
normal P.P.I. practice the rotat-
ing time-base line is centred on
the middle of the tube, in this case
the centre is offset or in some cases
is off the tube altogether, so that
a distant section may be displayed
on an enlarged scale. This
is effected by passing the
saw-toothed time-base voltages
through voltage ‘‘ gates’’ which

BEARING ! | V0 ]
IGENERATOR! | MAGSLIPY ) MAGSLIP

1
|
|
|
|
|
|
|
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of the input to the amplifier then
allows the mean position of the
gate to be set at any desired point.
Also included in each display unit
are the last three stages of the
I.F. amplifier chain and the de-
tector and video amplifier for
feeding the echoes and calibration
marks to the grid of .the cathode-
ray tube.

The various power packs in the
equipment all run from a 500-c/s
supply, and their outputs are
electronically stabilized. The sta-
bilizers are all referred to a single
reference voltage pack of high
stability, so that any small
changes which may occur in the

AERIAL SCANNER UNIT

—
TRANSMITTER
& RECEIVER RACK

t
v REFERENCE I|
| POWER PACK :

!

|

PULSE
GENERATOR

' ] ]
MAGSLIP |
> RESOLVER :

—————- - P LT

S

i
| X ,___9_} VOLTAGE
—— — |NTEGRATOR: 3 ) SELECTOR
! .

SWEEP

| ! ' |
—_— VOLTAGE 1 > )
' SELECTOR ! : AMPLIFIER !
H SRS
Ay

i

] ]
65 POWER PACKS |
1

/H

Fig. 1.

rotating aerial scanner. The scan-
ner has high-speed and low-speed
magslip  transmitters, which,
through a servo amplifier, repeat
the aerial position at a magslip
resolver. The magslip resolver
splits a square wave from a pulse
generator into the E-W and N-S

equipment.

select the interval of range to be
displayed in each co-ordinate.
Each ‘“‘gate’’ is virtually a high-
gain negative feedback amplifier
capable of handling an input of
only a few volts, and with the
full sweep applied to its input.
Adjustment of the bias setting

Block schematic diagram of the shore-based radar installation at Liverpool, showing main divisions of the

output of this power pack are
precisely repeated by the re-
mainder. Thus all voltages vary
together and provide a degree of
compensation.

To achieve a high bearing
accuracy a large ‘‘cheese '’ aerial
fifteen feet wide, two feet high
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Main transmitter-receiver unit,

with which is incorporated test

equipment for monitoring the
whole installation.

and weighing three-quarters of a
ton has been constructed. (See
front cover, Wireless World, July
issue.) On test this aerial gave a
beam width (total) of 0.7 degrees
to 6 db points in the horizontal
plane, and a vertical beam width
(total) of 5 degrees. The aerial
has been designed to very tight
tolerances in order to keep down
the side-lobe radiation.  Test
showed that a side-lobe value of
24 db down (48 db overall on
echoes) has been achieved. One of
the major tasks that was set in the
design of this aerial was that its
tolerances should be maintained
despite wind velocities up to roo
miles per hour and despite
changes of temperature. This
aerial is rotated at 10 r.p.m. by a
turning mechanism driven by
a 6-h.p. electric motor and
mounted in a completely closed
room at the top of an 8o-ft ferro-
concrete tower, so that the
mechanism is adequately pro-
tected, and can be worked on in
comfort for the normal tasks of
routine maintenance. The aerial

Werld

contains a number of heater ele-
ments of 25 kW total dissipation,
thermostatically controlled for de-
icing in cold weather.

The transmitter consists of a
3-cm unit radiating a 0.25-p sec
pulse with a peak power of 30
kW; the same unit also contains
the receiver circuits. This unit,
together with the modulator, pulse
generator, servo system, power
packs, and control gear is
mounted in a framework in the
radar room adjacent to the base of
the tower. This framework, in
addition to the above main units,
contains built-in items of test
equipment for monitoring the
whole installation.

The development and construc-
tion of the highly specialized dis-
play system for the installation
was sub-contracted to A. C. Cos-
sor, Ltd. The equipment com-
prises a large semi-circular console
containing six plan-position indi-
cators. The first display shows a
small scale general view of the
whole of Liverpool Bay, four
more show large-scale off-centre
true plan views of particular sec-
tors of the approach channels, so
that a large-scale mosaic is built
up (Fig. 2).

The sixth display shows a large-
scale plan which can be varied at
will to cover any desired part of
the Liverpool Bay. In all cases
the large-scale displays are to the
same scale to facilitate cross refer-
ence. They are all of true-plan
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shape to aid recognition, and each
has in front of it a reproduction of
the chart, with a standard grid
superimposed, so that echoes may
easily be identified and their posi-
tion rapidly fixed in terms of the
standard grid, which is the nor-
mal method of measurement em-
ployed by radar operators. For
test purposes the range and
bearing markers may be switched
on, and by pulling out the bezel
containing the grid a number of
range and bearing marks on a ring
surrounding the C.R. tube can be
observed. A check is then made
for adjustment between the elec-
tronic and mechanical marks.
When the bezel is replaced these
marks are obscured and the elec-
tronic mark can be switched off,
so that the operator is not con-
fused by them. The display con-
sole also contains a set of controls
by means of which the whole in-
stallation can be switched on and
off and operated. To aid main-
tenance work, each of the six dis-
play units is mounted in a steel
framework on wheels. In the
event of one of these displays
developing trouble it can be
rapidly wheeled out and a com-
plete display unit wheeled in to
replace it. All sub-units of the
display can be drawn out side-
ways on to a servicing tray for
test or adjustment,

With the exception of the aerial
and turning unit, all equipment, in-
cluding a 50-kW diesel generator,

B8ar Light
Vessel «

TN
[ ]
*

PR ——
DISPLAY 2

‘\ .
LIVERPOOL
)%

2 MILES

RADAR

Fig. 2. Arrangement of the four
fixed displays covering the approach
to Liverpool Docks. There are two
other displays ; a small-scale plan
covering the whole of Liverpool
Bay and a ‘ wandering " large-
scale display for the detailed exam-
ination of any part of the Bay.

3 Princes |
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.

g .

DISPLAY §




320

Harbour Radar—

is installed in a building at the
base of the ferro-concrete tower.
All cables and ventilating ducts
for cooling the display and trans-
mitter units are carried below floor
level so that a neat appearance is
maintained.

Further rooms in this building
contain the Harbour Board’s R/ T
and W/T communication equip-
ment and a rest room for the
operating crew.

The communication room con-
tains two telephone lines con-
nected to the Harbour Board
Automatic Exchange, two direct
lines to the Marine Dept. Office, a
line to Post Office Telegrams, a
teleprinter, and a land telegraph
line to Point Lynas Signal Station,
and the equipment for two radio-
telephone links to ships at sea.
One of these radiotelephone equip-
ments works on 1,579 kc/s for
communication with the Harbour
Board’s own vessels and light-
ships.  The other radiotelephone
operates on 8 Mc/s for communi-
cation with midget transmitter-re-
ceiver units carried aboard incom-
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ing and outgoing vessels by the
Liverpool Pilots. On this latter
system, in order to receive the sig-
nals from the very low power
transmitter in the portable equip-
ment through the heavy interfer-
ence at Gladstone Dock, a remote
aerial 400 yards outside the dock
has been ‘installed with a two-
valve wide-band booster at the
aerial position.

A future development for Liver-
pool which has been seriously
considered is the possibility of re-
laying the radar information by a
radio link to a display console
situated in the Harbour Board’s
offices.

Whilst the equipment has been
designed specifically to meet the
needs of Liverpool, there are
many other large ports which pre-
sent similar problems. Every port
requires individual consideration
and has individual requirements.
The units designed for Liverpool
have, however, been planned in
a flexible manner, so that it
should prove possible to use many
of the existing units in future in-
stallations.

OUR COVER—New O.B. Television Gear

THIS month’s cover illustration

shows one of the three C.P.S.
Emitron television cameras sup-
plied, together with the associated
O.B. equipment seen in these two
photographs, to the B.B.C. by
E.M.I. The camera, an experi-
mental model of which was used at
the Royal Wedding, has a rotatable
triple-lens turret. Electronic view
finding is provided and the picture
is seen by the operator on a minia-
ture C.R.T. In the semi-trailer
transmitting van there are four

rack-mounted monitors, one for
each of the three cameras and one
for monitoring the outgoing
picture. Above the racks is a
receiver on which appears the
picture received from Alexandra
Palace—hence the dipole. The
console receiver in the cover
illustration is used to assist the
commentator by displaying the
scene being transmitted.

Part of the equipment installed
in the van (right) is shown in

the lower photograph.
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New Domestic Receivers

A TABLE model battery receiver
(Model BC4956) with push-
pull KT2s in the output stage is
among sets recently introduced by
the General Electric Company, Mag-

net House, NKingsway, London,
W.C.2. The superheterodyne cir-
cuit operates on long, medium

and short waves (16.5-50 metres)
and requires a 2-volt L.T. and
135-volt H.T. supply. Piano-
key controlsare used for wave-range
and on-off switching. The price is
£29 7s 8d including tax, but exclud-
ing batteries. Another new G.E.C.
set is the Model BT7094 radio-tele-
vision receiver which is a console
version of the Model B17092 shown
at Radiolympia last year. A Hat-
ended cathode ray tube is employed
with a picture size of 8in x 63in. The
price is £118 115 6d.

Murphy Radio, Welwyn Garden
City, Herts, have produced a new
‘“ baffle-type ’’ receiver to be known
as the ‘“Ar24.””  Although it in-
cludes a short-wave range, the set
has been designed primarily with an
eye to high-quality reception from
local stations, and particular atten-
tion has been given to the elimina-
tion of distortions associated with
the A.V.C. circuits. The suppressor

grid of the I.F. amplifier functions
as an auxiliary diode for the delayed
application of D.C. to the A.V.C.
line. The price of the A124, which
measures 20}in x 124in x 8%in, is
£20 3s 4d., including tax.
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YPE 32L;GT is a tetrode-rectifier usually employed in conjunction with
type 12BSGT in midget American receivers. It may be replaced satis-
Jactorily by a Brimar 25L6GT together with a rectifier type SB2 or SB IR

The SB2 may be employed where the current drain does not exceed
qomA and the supply voltage of 120 volts maximum is taken Jrom a
tapping on the line cord which also carries the heater current of the valves.

Where space permits, the SBz may be employed. The SB; permits a
current drain of 65 mA and may be supplied Jrom 250 volt mains via a
suitable dropping resistor.

CHARACTERISTICS
2L7GT  25L6GT
325

Heater Voltage 2S volts
Heater Current ... 0.3 0.3 amp
Anode VYoltage oo 1o {10 volts
Anode Current 600 40 49 mA
Screen Voltage oo 110 {10 volts
Screen Current 3.0 4.0 mA
Grid Bias ... we =75 ~7.5 volts
KEY Optimum Load .. 2500 2000 ohms
TYPE 32L7GT TYPE 2SL6GT Power Output [R5 2.1 wartts

CHANGE SOCKET CONNECTIONS |
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TYPE ; égANZE ' FROM TO ‘ NECESSARY
| | OLD SOCKET | NEW SOCKET !
Pin No. | +ve. Rectifier if type SB2 is em-
‘ 2 ! ployed, the current
International w 3 | must be limited to
25L6GT Octal q ., 4 ' NO CHANGE 40 mA by means of
O ; a suitable resistor
6

NO CHANGE
| inserted in the H.T.
’ — ve. Rectifier | cireuit.

RIMAR

RADIO VALVES

32L76T
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and file for reference.

STANDARD. TELEPHONES AND CABLES LIMITED, FOOTSCRAY. SIDCUP, KENT.
SUPPLIES OF 25L6GT NOW AVAILABLE
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Five-valve, two waveband DC/AC
“ Companion » receiver T1I5DA 14} gns.
(plus pur. tax). Weighing only 74 lb. and
small enough to stand on the smallest
“ gccasional ”* or bedside table, the TISDA
incorporates an inbuilt high “ Q> frame
aerial and needs onlyconnection tothe mains
to be immediately ready for operation.
Its excellent performance is enhanced by

SEE THE SIGNATURE
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the use of all-glass valves throughout. The
consumption figure is low—a mere
35 watts.

An internal dropping resistor besides
eliminating the resistance type of mains
lead has three voltage tappings which
enable the optimum performance to be
obtained on any voltage supply between
195-225 volts DC or AC (25-100 cycles).

W

/ 9

! MW ON EVERY SET
/
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MARCONIPHONE “/Zmonurre” RECEIVER

M.68

The Marconiphone Company Limited, Hayes, Middlesex.



September, 1948 Wireless

READERS are now quite
familiar with the cathode
follower, and it has come to be
used for a wide variety of pur-
poses. There are, however, various
‘ snags '’ attached to its use, and
these are not always realized.

One of these

Notes on results from the
fact that the

the Cathode cathode follower
FO"OWEI‘ as described in

text-books, and
the cathode follower as used in
practice are not always quite the
same thing, and in consequence
the output resistance of the
circuit is partially dependent on
the input conditions—even at low
frequencies.!

The cathode follower as usually
described is shown in Fig. 1, and
the output resistance is usually
taken to be 1/g,, (g, being the
mutual conductance of the valve),
and this is usually a fair approxi-
mation to the truth which is

1

R, Em + 1/7g + 1/R, ()
where 7, = anode resistance of
the valve.  Unfortunately the
cathode follower as used in prac-
tice is seldom as simple as that
shown in Fig. 1, and is more
usually connected as shown in

Fig. 2. Because the lower end of
N
9

N 1

T

1E

JL

INPUT T
) )

Reg  outpur
Fig. 1. Fundamental cathode

follower circuit.

the grid leak is now taken to a
tapping on the cathode load the
output resistance will be found to
vary with the input conditions.
[f the equivalent circuit of Fig. 2
is drawn and solved, one finds that

I
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Selections from a Designer’s Notebook

By J. McG.

This dependence of the output
resistance on the internal resist-
ance of the source of the signal
can, of course, be allowed for when
the cathode follower is to be used
under fixed conditions, and no
difficulty arises. If, on the other
hand, the cathode follower is the
input stage of a general purpose

SOWERBY (Cinema Television Ltd.)

R, increases by a factor of more
than four when the input is open-
circuited, then it is only too clear
that there will be an unfortunate
drop in the decoupling factor of
four times. Thus it is quite
possible to have an amplifier (for
an oscilloscope, for example) with
a cathode follower input stage,

which is quite

SIGNAL

stable when a
megohm is placed
across the input
terminals, and yet
which “motor-

E
° [ Fig. 2. Cathode
TPUT
Ec ouTRU follower with
blocking con-
denser C in the
J input circuit.

amplifier—which may receive its
signal from almost any source of
supply—the variation of output
resistance may have harmful
effects.

The magnitude of the effect is
best shown by means of a practical
example. If we assume g,
2.5 mA/V, r = 2kQ, R = 10kQ,
7, = 10kQ, and R, = }MQ, and
calculate R, for various values of
R, up to 10MQ, we obtain the
curve of Fig. 3. When the input
is open-circuited R, rises to
1,670 ohms—or more than four
times the figure given by the
usual approximation of R, = 1/g,,..

If this were the only difficulty
it would not be so bad. But when
the cathode follower is the first
stage in an amplifier one often
relies for decoupling on the fact
that any voltage change at its
anode is considerably reduced at
its cathode—by a factor which

2 ==
R, R

and this obviously reduces to
equation (1) when R, = o; in other
words, when the input is short-
circuited.

R,
gm[l —m 0 ET;:I + I/yu +

()

1
R + 7

we may call the decoupling factor,
S, which is given by

S = 1,/R, o TR )

If, as in the foregoing example,

boats *’ violently with the input
open-circuited.

The foregoing difficulties can be
overcome by the adoption of the
circuit of Fig. 4, in which the
cathode follower grid is biased
positively by a potentiometer
network across the H.T. supply.
In the absence of grid current the
output resistance will be constant
whatever the internal resistance
of the source of signal. Of course
some of the H.T. fluctuations will
be fed down the potentiometer

1500rr I T
111 1
1;,[ [ T
| // ‘1
? 1000 T ¢
T | 5 |
S ‘ I
B 7
& 500
o . o B RUee
| |
% L. 11 L + l_tﬁ"ﬂ
= N S ¥ € §
& 8 g8 - o2
— L2l
R!
Fig. 3. Showing variation of R,

with R, in a practical case.

network and will affect the de-
coupling ; but this can be allowed
for in the usual way.

The cathode follower is usually



322

Electronic Circuitry—

thought of as a constant voltage
device (low internal resistance),
and as long as attention is confined
to the grid and cathode terminals
this is true. However, it presents
a very large resistance, #,, at its
anode :

',a =1, + (v + I)Rc (4)
where u = amplification factor of
the valve and under proper con-
ditions #’, can compare favourably
with the anode resistance of a
pentode. Thus we may use the

R

-l—;—‘}

ouTPUT

[

Fig. 4. Alternative cathode
follower connection.
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C.[ } DISCHARGE
DEVICE
M T
Im 1 E
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R — Eg
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Fig. 5. Cathode follower as a
charging device.

cathode follower for various pur-
poses for which a pentode is nor-
mally used with resultant freedom
from dependence on valve char-
acteristics.

An obvious application is its use
as a charging valve in a linear
time base as indicated in Fig. s.
If p=80, r, =10kQ, E = 100
volts, and R, = 100kQ, so that
the charging current is about
1 mA, C will appear to be charged
from a source of about 8 kV
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through a resistance of about
8MQ. If the amplitude of saw-
tooth across C is 200 volts, it will
be linear within a little over 1 per
cent. The charging current can be
controlled by variation of a part
of R, and will be nearly indepen-
dent of the valve characteristics.

Another application of the
circuit is the stabilization of the
current in a focus coil for a tele-
vision C.R. tube. Here E, is
made 50-100 volts and is prefer-
ably stabilized with a neon tube.
R, is adjusted for the correct
operating current, and the focus
coil is placed in-the anode lead.
The valve should have the largest
possible value of u compatible
with the ability to pass the
required current for the focus coil.
The current will then be largely
independent of the resistance of
the focus coil—which may well
vary with temperature—and will
depend chiefly on the voltage
across the neon tube, and on R..

! Lockhart, C. E., Electronic Engineering,
Dec., 1942.

Standard

T will be recalled that at last
year's meeting of the Inter-
national Telecommunications Union
at Atlantic City, it was agreed that
the frequencies 2.5, 5, 10, 15, 20,
and 25 Mc/s should be allocated on
a world-wide basis for all future
standard frequency transmissions.
If, therefore, interierence between
such transmissions in various parts
of the world is to be avoided, all
new services of standard frequency
broadcasts will require very care-
ful co-ordination. At present
standard frequency transmissions of
guaranteed accuracy are continu-
ously emitted by the U.S.A,
National Bureau of Standards
station, WWYV, on all the above fre-
quencies, and in addition on 30 and
35Mc/s. A summary of these trans-
missions was given last month on
P- 293.

In a recent communication from
the Department of Scientific and
Industrial Research it is pointed out
that unfortunately, on account of
radio propagation conditions, it is
often difficult to make use of the
U.S.A. transmissions in Europe and
farther east. The question of radiat-
ing standard frequency transmis-
sions from this country has there-

Frequency Transmissions

Present Position in this Country

fore  been under consideration.
Experimental low-power trans-
missions on a frequency of 2Mc/s
have been made for some time by
the Royal Observatory from
station GMT at Abinger, Surrey, to
facilitate  comparisons  between
quartz clocks used in the operation
of the Greenwich time service. The
daily schedule begins at 09.58
(G.M.T.) with a voice announce-
ment of the call sign. From 10.00
to 10.15 the carrier is radiated un-
modulated and from 10.15 to 10.25
a 1,000-c/s modulation is applied.
The transmission closes with a voice
announcement when the provisional
correction to the transmitted fre-
quency is announced in parts in
10°. The corrections are normally
accurate to about +2 parts. Since
no other British standard frequency
service is at present available
these transmissions have been fairly
widely used, and a substantial in-
crease in power, which is at present
350 watts, is under consideration.
In existing circumstances the pro-
vision in this country of a compre-
hensive service on a number of the
available frequencies will take some
considerable time; but arrange-
ments are now under consideration

whereby a limited standard fre-
quency service on three frequencies
will be operated by the General Post
Office. It is hoped that these ex-
perimental transmissions will demon-
strate the feasibility and value of
United Kingdom and European
coverage, and also the degree of
interference from and with WWV,
Details of this experimental ser-
vice will be announced later, but
meanwhile those who require such a
service may be interested to know
that the frequencies of the follow-
ing transmitters of the G.P.O. and
of the B.B.C. are maintained at
their nominal values to a tolerance
better than + one part in 10°%.

Call Sign Station Nom. freq. (kc/s)
GBR Rugby 16
— Droitwich 200
GRO Skelton 6,180
GSB Daventry 9,510
GSvV Daventry 17,810

It may further be noted that all
B.B.C. medium-wave transmitters,
with the exception of that on 583
kc/s (514 m), are also maintained
on their nominal frequencies to a
tolerance of approximately + one
part in 10°%
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Harwell

HE technique of research
into the problems of
nuclear physics is depen-

dent to a considerable extent on
the application of electronic

methods, not only for the genera-
tion of high particle energies and

General view of
“ Gleep,”’ the 100-
kW atomic pile,

and (right) control
room with instru-
ments for recording
neutron density,
temperature, etc.

the routine con-
trol of nuclear
reactions in
atomic piles, but
also in the detec-
tion of harmful radiations and
the safeguarding of the health of
workers. Readers of this journal'
are already familiar with the
broad principles involved, and we
are now able to supplement the

1« Electronics and Atomic Energy,” by E. W*
Titterton, Wireless World, Feb., 1948.
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An Indispensable
Tool in Atomic
Research

bare facts with some details
gleaned at first-hand during a
recent visit to the Atomic Energy
- Research Establishment

at Harwell.
Construction of the
700-ton electromagnet
for the Harwell cyclo-
tron is nearing comple-
tion and it is expected
that the machine will
be running at the end of
this year. The pole dia-
meter is 110 inches and
the final gap 12 inches.
Oil cooling is provided
for the field windings,
which carry 600A at
500 V. A self-oscil-
lating R.F. generator
rated at 150 kW sup-
plies the potential
difference to the D-
shaped box electrodes
in which the particles
are accelerated in
vacuo in a spiral path.
To secure effective
bunching and to main-

Withdrawing alu-
minium  capsules
containing  artifi-
cially-produced
radioactive chemi-
cals from the atomic
pile. An electronic
health monitor is
seen in the left-
hand corner of the
picture.

,.
T

{41l photos Crown Copyright reserved.

Van de Graaff five-million-volt

generator with pressure container

removed. The generator runs in

an atmosphere of nitrogen or

sulphur hexafluoride, a gas of high

dielectric strength, at pressures up
to 400 1b/in,

tain acceleration against the re-
lativistic increase of mass, as the
particle velocity approaches the
speed of light, the frequency is
modulated between 19 and 27
Mc/s. The repetition rate is 200
per second. With this machine
heavy particles such as protons
or deuterons will be given energies
of the order of
200 Mev and will
enable nuclear
transfor-
mations to be
made which are
beyond the capa-
bilities even of
the atomic piles.

A Van de Graaff
electrostatic gen-
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erator for 5MV is under test
and will be used with a linear
accelerator tube for the precise
measurement of nuclear reac-
tion energy levels. Although
less powerful than the cyclotron,
the advantage of the electrostatic
generator is that the voltage can
be held steady by electronic servo
control to any required value with
an accuracy better than 1 per
cent.

Other accelerators under de-
velopment at the Telecommunica-
tions Research Establishment at
Malvern include a synchrotron in
which particles are accelerated
in a fixed circular orbit under the
influence of a varying magnetic
field and an auxiliary R.F. elec-
tric field, and a waveguide linear
accelerator in which electrons are
carried, as it were, on the crest
of a travelling wave.

The two atomic piles —
““Gleep’” (graphite low-energy
experimental pile) of 100 kW and
‘“Bepo” (British experimental
pile) of 6,000 kW—rely exten-
sively on electronic monitoring of
temperature and neutron density
for their safe operation. An
elaborate system of relays is
arranged to shut down the pile in
the event of excessive tempera-
ture rise or external radioactivity.
The cadmium rods which absorb
neutrons and damp down the
nuclear reactions are suspended
from magnetic clutches, which
automatically release and allow
the rods to fall into the pile in
the event of failure of the power
supply.  Ionization chambers,
containing boron trifluoride gas,
are embedded in the pile, and, as
an indirect result of nuclear re-
action between the electrically
inert neutron particles and the
boron atoms, produce ionization
pulses which can be counted elec-
tronically to indicate the neutron
density.

For the detection and measure-
ment of harmful radiations there
are a variety of relatively simple

electronic instruments. The most
commonly used ‘‘health moni-
tor’’ consists of an ionization

chamber connected to an ampli-
fier and a microammeter. Tt is
battery operated and housed in
an aluminium box approximately
9in cube; an alternative design is
in the form of a pistol. This type
of instrument gives an indication
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of the instantaneous radiation

Where a knowledge of the inte-
grated dose over a period is re-
quired, workers carry a small con-
denser capsule having a capaci-
tance of a few pF and very high
insulation resistance.  This is
charged to a fixed value (say
100 V) and after exposure to radi-
ation, the drop in voltage due to
ionization is measured in a valve
electrometer circuit. Thus
workers can satisfy themselves of
the safety of local working con-
ditions without having to wait for
the processing and measurement
of the X-ray test film which all
employees must carry, and which
is collected periodically for de-
velopment and routine examina-
tion for evidence of excessive ex-
posure to radiation.

Also under development for
carrying in the pocket is a mini-
ature quartz-fibre electrometer
working on the principle of the
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gold-leaf electroscope—one of the
earliest methods of detecting
radioactivity. The instrument is
rather like a pocket telescope, and
by holding it to the light the pre-
cise setting of the fine quartz fibre
can be read off against a graticule
scale.

Electronic techniques have been

developed for controlling the
operations of radio-chemical
analysis, for checking that

chemists have washed their hands
properly before leaving the build-
ing and for testing the effluent
from the Establishment before it
is returned to the Thames. In
fact, the outstanding impression
of the visit to Harwell is that
electronics is accepted there not
merely as a name to conjure with,
but as a most effective tool which
is made to work hard and has
already paid handsome dividends
in the technological progress so far
achieved.

News from

Derby.—A series of lectures and
demonstrations on television home con-
struction is being given at the fort-
nightly meetings of the Derby and
District Amateur Radio Society held on
alternate Wednesdays at 67B, London
Road, Derby. Sec.: F. . Ward,
G2CVV, 5, Uplands Avenue, Littleover,
Derby.

Grimsby.—For the benefit of be-
ginners a series of lectures on basic
theory is to be given at the weekly
meetings of the Grimsby Amateur
Radio Society. Meetings are held on
Thursdays at 7.30 at 115, Garden
Street, Grimsby. Sec.: R. F. Borrill,
(G3TZ, address as above.

Oldham.—Meetings of the Oldham
Radio Society, which has been re-
formed, are held on the second and
fourth Wednesdays of the month at
7-30 at the Civic Centre, Clegg Street,
Oldham. Particulars are available from
E. Hulme, G3BQT, "20, Parkway,
Chadderton, Nr. Oldham, Lancs.

Peterborough.—An exhibition is being
held by the Peterborough and District
Radio and Scientific Society in the
Town Hall, Peterborough, on Septem-
ber 18th from 10 a.m. to 10 p.m. In
addition to the society’s exhibits the
G.P.O. and some local dealers are ex-
hibiting. Meetings of the societv are
held at 61, Padholme Road, on Tues-
days and Thursdays at 7.30 and on
Sundays at 10.45 a.m. The Tuesday
meetings are devoted to instruction for

those taking the City and Guilds
amateurs’ exam. Sec. S. Woodward,
72, Priory Road, Peterborough,
Northants.

Romford.—At the September 14th
meeting of the Romford and District
Amateur Radio Society a demonstra-
tion lecture on television will be given.
Meetings are held each Tuesday at 8.0

the Clubs

at the Y.M.C.A., Western Road, Rom-
ford. Sec.: R. C. E. Beardow, G3FT,
3, Geneva Gardens, Whalebone Lane
North, Chadwell Heath, Essex.

Solihull.—Meetings of the Solihull
Amateur Radio Society are held on
alternate Wednesdays at the club H.Q.,
The Old Manor House, Solihull, where
visitors are welcome. Sec.: II. C.
Holloway, 20, Danford Lane, Solihull,
Warwick.

Southall.—Among the facilities pro-
vided by the West Middlesex Amateur
Radio Club is a library of technical
books donated by members. The club
has taken out subscriptions for some
hard-to-come-by journals, which are
circulated among members at a nominal
fee. Meetings are held on the®second
and fourth Wednesdays of each month
at 7.30 at the Labour Hall, Uxbridge
Road, Southall. Sec.: C. Alabaster,
34, Lothian Avenue, Hayes, Middx.

Thames Valley.—An 8o-metre field
day is being held by the Thames Valley
Amateur Radio Transmitters’ Society
on August 20th from 11.0 a.m. to 7.0
p.m. for a challenge cup. Meetings
are held on the first Wednesday of cach
month at 8.0 at the Carnarvon Castle
Hotel, Hampton Court. Sec.: A.
Mears,  G8SMI, Broadfields, East
Molesey, Surrey.

West Cornwall.—Meetings of the
West Cornwall Radio Club are held
each month in three centres, Penzance,
Falmouth and Redruth. Details of
the winter's programmes, which are
arranged independently by each centre,
are available from R. V. A. Allbright,
G2]JL, ** Greenacre,” Lidden, Penzance;
L. Rogers, G2FQD, 25A, Arwenack
Street, Falmouth; or E."W. Johns, 44,
Albany Road, Redruth. The Penzance
centre plans to run a special course for
those taking the radio amateurs’ exam.
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Manufacturers'

Auto-switch

Permeability Tuner

IHIE Weymouth tuner illustrated
is the tvpe B3S, intended for
use in the construction of a domestic
broadcast superhet receiver. It has
the advantage of being very com-
pact as the whole unit, which covers
200 to 540 and 1,000 to 2,000
metres, measures only 4} x 2} x 33in.
Tuning is effected by means ot
dust-iron cores sliding in and out of
long small-diameter coils and each
circuit—there are four in all—is
shunted by a small fixed capacitance
and a variable trimmer.

A feature of no little interest is
that at appropriate positions of the
tuning  spindle  cam - operated
switches automatically change from
one waveband to the other, so a 360-
degree rotation of the spindle gives
continuous tuning over the whole of
the medium and long waves, or in
the case of the export model, of the

Weymouth two-range permeability

tuner with automatic waveband

switching. One half of the
screening cover is removed.

medium and short (18 to 45 metres).

Accompanying each uait is a cir-
cuit giving the appropriate values of
the few additional parts needed for
the frequency changer with an I.I.
of y70kc/s.

The makers are Weymouth Radio
Manufacturing Co., Ltd., Crescent
Works, Weymouth, Dorset, and the
price is 45s.

Ceramic Capacitors

WO new models have recently
been added to the range of
capacitors  embodying “Hi-K”’
ceramic material made by the
United Insulator Co., Ltd., Oakcroft
Road, Tolworth, Surrey.

One is a 1,000-pF model for opera-
tion up to 10kV, intended for use in
television and C.R. equipment as a
smoothing, or H.T., by-pass capaci-
tor. It measures approximately 2in
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Products

United Insulators feed-through
model for transmitters (left) and
television H.T. ceramic capacitor.

long and {in diameter at the base.

The other new item is a heavy-
current lead-through capacitor for
use in radio heating apparatus and
high-power transmitters. It, also,
has a capacitance of 1,000 pF and is
rated to carry 200 amperes of radio
frequency. This model is fitted with
heavy-duty panel Dbushes and a
large diameter centre spindle.

Varley Output

Transformer
HEAVY-DUTY universal out-
put transformer (Model DP61)

capable of handling 20 watts of
audio with minimum distortion has
been introduced by Oliver Pell Con-
trol, Ltd., Cambridge Road, Wool-
wich, London, S.E.18.

It can be used with either push-
pull or single valve output stages
and provides the choice of eleven
ratios of from 13 to 1 to 100 to I.

The primary resistance is about
300 ohms each side of the centre tap
and the overall inductance is 45
henrys. Sectionalized and inter-

Varley Model DP61 multi-ratio
transformer.
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leaved windings are used to ensure
a level response over a wide fre-
quency range. The primary will
carry 200 mA when the transformer
is used in a push-pull circuit. The
price is 45s.

Communal Hearing Aid

VERSATILE sound reinforce-
ment system installed recently
by N. Miers and Company, of
Epping, Essex, in the Leo Bonn
Memorial Hall ot the National In-
stitute for the Deaf provides for the
use of three microphone inputs, for
gramophone reproduction, for am-
plifying the sound track of cinema
films and for radio reception.
Amplification and {requency com-
pensation are cffected by a Model
R1 recording amplifier made by Bir-
mingham Sound Reproducers and
the output is distributed between a
few specially designed loudspeakers
and from 40 to 50 headphones and

All-purpose hearing aid equipment

comprising amplifier, gramophone

unit and storage space for records

installed in the National Institute
for the Deaf.

bone-conduction receivers. Each of
the last-mentioned includes a small
control unit incorporated in the lead
for individual adjustment of
volume.

The amplifier has a pusi-pull out-
put stage with negative feedback
and is capable of giving up to 20
watts output with negligible dis-
tortion.

Four input circuits feeding into
two separate pre-amplifiers with in-
dependent volume controls are pro-
vided and common to all input
channels is a very wide range tone
control with separate adjustments
for bass and treble.



326

Wireless World

September, 1948

Negative Feedback

HE use of negative feed-

back in A.F. amplifiers is

now firmly established and
many good designs have been
published in Wireless World and
elsewhere.  The application of
feedback to an existing amplifier
involves a certain amount of
calculation, however, and the
methods to be adopted do not
seem to be as well-known as they
should be. While exact formulae,
which take everything into ac-
count, are apt to be rather
cumbersome for the layman to
handle, it is possible to use very
simple approximate expressions
which are sufficiently accurate
for most ordinary purposes.
These, together with a few ele-
mentary rules which should be
observed when using feedback,
enable the person with little
mathematical skill or knowledge
to design a feedback circuit
suitable to his amplifier and his
requirements.

It is proposed to show in detail
the use of these formulae, giving
numerical examples in each case,
The actual calculations can often
be simplified by using the data
lists or abacs which can be found
in reference books such as Lang-
ford Smith’s “ Radio Designer’s
Handbook.” Even the small
abacs printed in the Wireless
World Diary can aid evaluation
considerably and are of sufficient
accuracy.

Stage Gain

The first formula we require
is the well-known one for the

gain of a single RC-coupled
valve, Fig. 1, and is,
I
A= ——- 1
TF IR, )

Where A = gain from grid of
V, to grid of V,.
u - amplification factor of
valve.
ra = anode A.C. resistance
of valve.
R, - anode resistor.
1t should be realized that this is
not strictly accurate since it does
not take into account the follow-
ing grid resistor, Rg, which, as
far as the valve is concerned, is in

parallel with the anode resistor.
As the grid resistor generally has
a value of five or more times the
value of R,, the error is not great,
and the formula is greatly sim-
plified by the omission of the
shunting effect. There is little
need for extreme accuracy in

Basic circuit of an RC-
coupled stage.

Fig. 1.

working out our results. Indeed
it is foolish to attempt it, since
che figures given by the valve
manufacturer are average values
for a large number of samples
and there may be appreciable
differences in individual cases.
The valve constants are by no
means constant over the range of
possible working voltages but
only approximately so. The gain
obtained in practice leads one to
assume that the values given are
the optimum ones, since the
calculated gain is rarely achieved.
Similarly the resistor values may
vary by 4 20 per cent, and
sometimes even more.

The formula therefore, gives a
value for the gain which is approxi-
mate only, the approximation
being generally too large.

Ezample 1. Find the gain of
a single stage using one 6] 5 valve
and a 350-kQ anode resistor.
From the manufacturer’s pub-
lished data we find that p = 2o,
YA = 7,7000.

Using formula (1),

20 20
— —_——— —— 17
I t 7.700/50,000 T1.15
In the R.C.A. valve manual the
gain for a 6J5 with a s50-kQ

A

anode resistor is given as 14,
the anode supply being 300 volts
and the following stage grid
resistor 100 kQ. This is 82 per
cent of the calculated gain and
serves as a useful guide to the
degree of error.

If we have two such stages of
amplification the resultant total
gain will be 14X 14 = 196.

Some manufacturers give the
valve constants in terms of the
mutual conductance, g,, in mA/V
and either the amplification factor,
p#, or the anode A.C. resistance

ra. The three quantities are
related by the equation,
. Em A (2)
1,000

so that any one can be found if the
other two are known. Thus,
for a Tungsram HL4+, the
manufacturers give r,=10,000Q
and g,,=3.5 mA/V, so that the

amplification factor,
_ 3.5 X 10,000
o 1,000 — ks

Current Feedback

There are two types of feed-
back, current feedback and voltage
feedback. In the first the amount
of feedback depends on the cur-
rent in the output load. Current
feedback is generally applied to
one stage only and common
examples are (a) the omission of
the bias resistor by-pass capacitor,
(b) the cathode - follower type
phase-splitter which has equal
loads in anode and cathode cir-
cuits, and (c) the cathode-follower
detector, also known as the infi-
nite impedance detector. Current
feedback causes a rise in the out-
put resistance of the valve and
should therefore not be used in an
output stage, where, as explained
later, a lowering of the resistance
is much to be preferred.

In voltage feedback the amount
of feedback depends on the voltage
across the output load. It is the
type most commonly used when
feedback is taken from the output
stage and applied over one or
more stages of an amplifier.

Probably the simplest way of
applying feedback is by omitting
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Calculations

Simplified Design Formulae

By E. J. JAMES, Bsc.

the bias resistor by-pass capacitor,
as shown in Fig. 2, so giving
current feedback. The gain, from
input at grid to output at anode is.
in this case, given by
A — R, -
(0 + 1) R + 7, + Ry
where Rx = cathode resistor.
Example2. Find the gain of a
6]5 with a 50-kQ anode resistor
and an unbypassed cathode re-
sistor of 2k Q.
Using the valve constants as
given in Example 1, the gain,

(3)

, 20X 50,000
21 % 2,000+ 7,700 + 50,000
10,000
——— ~ 10
997

Comparing this with lixample 1
we see that the
calculated gain is
reduced from 17
to 10, and har-
monic distortion
generated in the
valve will be re-
duced in the same
ratio.

Fig. 2. [Illustrating
feedback from a ca-
thode resistor.

In a phase-splitter there are,
of course, two outputs. Equation
(3) gives the gain from grid input
to anode output. The cathode
output will be equal to that of the
anode but in opposite phase.

Example 3. Find the gain of
a phase-splitting stage, Fig. 3,
using an MHL4 with anode and
cathode resistors of 25kQ, the
bias resistor being 1k, unby-
passed.

The total resistance in the
cathode circuit is 26k Q. The gain
is given by,

20 X 25,000

’

" 271X 26,000+ 8,000+ 25,000

The values for the valve constants,
w and #, are taken from the

manufacturer’s literatureas before.

The voltage fed to each side
of the first push-pull stage will
therefore be 0.9 times the input
voltage to the phase-splitter and
so the total gain of the stage is 1.8.
The gain of this type of phase-
splitter is fairly constant regard-
less of the values of resistors and
of the valve employed, and rarely
differs much from 1.8—1.9. In-
cidentally, an easy way of ob-
taining balance in the amplifier is
by substituting a variable resistor
for the 25-kQ resistor in the
cathode circuit. A 50-kQ poten-
tiometer, which should be of
adequate wattage, provides a
more than sufficient range of
control.

Amplifier Gain

We are now in a position to
calculate the overall gain of an
amplifier. Generally we only need
to find the gain as far as the input
grids of the last stage so that the
amplifier input necessary for maxi-
mum power output can be stated
But feedback is often taken from
the anodes of the output valves
or from the speaker-transformer
secondary, so that we must be
able to find the gain at both these
points as well. The gain of the
output stage depends, as in other
stages, on the load in the anode
circuit. The load in this case is
the speaker impedance reflected
into the transformer primary and
so depends on the transformer
ratio. The relationship between
these quantities is expressed by
the equation,

n= \Z/Z a0 00 (4)
Z, =ntZ, .. .. (49)
where n = transformer ratio

Z, == load impedance in
anode circuit

Z, = speaker impedance
Example 4. Find the gain
of the amplifier shown in Fig. 4
calculated from input to (a) out-
put anodes, (b) output trans-
former secondary. Also find the
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mput required for tull output.
All essential values are shown in
the diagram, and only those
parts which are necessary for the
calculation are shown.

1st Stage. The valve constants
for the MH4 are p = 40, 7, =
11,1004, Using formula (1),
the gain =

40
~ 32.

I + 11,100/50,000

2nd Stage. We may assume
the gain of the phase-splitter to be
1.8 ; the variation is so small that
there is little point in evaluating
it.

3vd Stage. For a PXz5, p=
9.5, ¥a = 1,265Q; with 400 volts
on the anodes the grid swing
required for the maximum output
of 15.5 watts is 76 volts, grid-to-
grid.

The load reflected by the speaker
to the transformer primary is
Z, = 182 X 15 = 4,860Q.

This is the load for both valves,
so for one it is 2,430Q.
__ 95 e
I + 1,265/2,430
..Gain (input to anodes of output
valves) = 32 X 1.8 X 6 =~ 346.
If we include the output trans-
former, the gain from the input to
transformer secondary becomes
346/18 ~ 19.
The gain up to the grids of the
output valves is 32 X 1.8, so that
the input voltage required at the
grid of the MH4 to give us the
required 76 volts at the PXzj5
grids is,
76
32 X 1.8

. .Gain =

~ I1.3V.

Fig. 3.

Typical phase-splitter.

The gain in the output stage
may be calculated in another way
which is often to be preferred
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since the required data is more
readily available. The peak
voltage across the secondary of
the output transformer is given by

Vy= 1.414 vWZ, .. (5)

where W = output powerin watts
Z, = speaker impedance.

while the primary voltage is,

Vp = aV, = 1.414 v WZ, (5a)
Using the figures given for the
output stage above,

V, 1.414 4/15.5 X 15 ~ 22V,
This voltage across the speaker
transformer secondary is deve-
loped by an input to the grids of
the PX25 valves of 76V, so that
the gain of the last stage, including

.22
the speaker transformer is %=

0.29. Notice that here again there
is a discrepancy between the
results obtained by the two
methods, this time of approxi-
mately 12 per cent.

The value of the transformer
ratio is deter-
mined by the load
required by the
output valves and
the speaker im-
pedance. The op-
timum load for an
output valve is
given in the
manufacturer’s
data and the
transformer ratio
is then chosen so
that the speaker

Fig. 4. Amplifier
circuit used to illus-
trate the calculation

of gain. T
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1 4 AB, is conveniently known as
the feedback factor.
The calculation of g is generally
a simple matter since the voltage is
fed back through resistors which
form a potentiometer. Two
typical examples of feedback lines
are shown in Fig. 5 and it will be
seen that the output voltage is
across IR 4+ », while the feedback
voltage is applied across ». The
blocking capacitor C in TFig. 5 (a)
will be dealt with later. It is
obvious that
r

R+ @
Example 5. An amplifier has
a normal gain, without feedback
of 40. Feedback is applied
through resistors of 1kQ-.(r) and

okQ (R). Find the gain with
feedback.
Using equation (7)

1,000 1

= - = —. (This
9,000 + 1,000 10

is sometimes referred to as 10 per

+450V

presents this load to the valve.
Equation (4) is the one to use for
this calculation.

Feedback Factor

When voltage feedback is
applied to an amplifier both gain
and distortion are divided by an
amount

F=1+4 A .. .. (6)
where A = normal gain without
feed-back. B = fraction of out-
put voltage fed back. (Negative
feedback is assumed wherever
feedback is mentioned in this
article.) This reduction refers, of
course, only to that part of an
amplifier in which feedback is
used. The reduction factor,

cent feedback.)

The feedback factor is then
obtained by means of equation (6)
and is 1 + 40/10 = 5.
<. Gain (with feedback) = 40/5

Distortion will also be reduced
by the same amount, so that if
5 per cent was present originally,
the distortion with feedback would
be 1 per cent.

To avoid undue waste of power
the feedback resistances should
not be too small ; if possible, not
less than 10 to 20 times the output-
circuit impedance. Thus, if feed-
back is taken from a speaker-
transformer secondary of imped-
ance 15, the feedback resistances
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should have a minimum value of
150-200 .

The blocking capacitor -C of
Fig. 5(a) should be chosen so that
its reactance in ohms at the
lowest frequency required is small,
about 1/10 or less, compared to its
associated resistance R. The
reactance may be found in the
data lists or can be calculated
from
159,000
X, 7c 50 .. (8)

where X, = reactance of capacitor
in ohms,

f == frequency in ¢/s.

C = capacitance in uF.
Taking 30c¢/s as the lowest fre-
quency required, equation (8) may
be rearranged in the form

C = 53,000/R .. (8a)
to give us an approximate value
required for C in xF when R is
known. For example, the capa-
citance to be used with a 20-kQ
resistor should be 53/20 uF, or
about 2.5uF. An electrolytic
capacitor may be used as a
polarizing voltage is provided by
the anode supply.

When feedback is taken to a
cathode-bias resistor its by-pass
capacitor is, of course, omitted.
This introduces current feedback
in the first stage of the feedback
loop and gain must be calculated
accordingly.

To avoid possible trouble from
oscillation at very high and low
frequencies the value of the feed-
back factor should not exceed a
certain maximum dependant on
circumstances. The trouble arises
from the fact that some phase shift
occurs at each stage of amplifica-
tion and in the output trans-
former, this phase shift being
greater at high and low fre-
quencies, so that the feedback may
become positive at these ends of
the scale. To ensure stability the
following general rules should be
obeyed :—

(a) Do not feed back over more
than one transformer,

(b) An interstage transformer
should have a resistance shunted
across the secondary.

(c) The feedback factor for a
loop covering output transformer
and two stages should not be
greater than 10.

(d) Feedback should not be
applied over more than three
stages plus output transformer,
and the maximum value for the
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feedback factor in this case is 5.
These figures apply to the

average amplifier and may be

greatly exceeded in specialized

(2)

(b)

Fig. 5. Voltage feedback from the
output transfo-mer primary (a) and
secondary (b).

designs such as the Quality
Amplifier described in the May
issue of Wireless World. In this
circuit a carefully-designed out-
put transformer and the use of
direct coupling in one stage reduce
phase shift to a minimum so that
the feedback loop covers four
stages and the feedback factor
is 10.

The absurdity of feeding back
over a tone control stage or one
incorporating a volume control
might be mentioned here also as
it is sometimes overlooked. The
feedback will obviously try to
cancel the changes in tone or
volume one is trying to obtain.

If an amplifier already exists in
which a certain reduction in gain
is permissible, then the value of g
is determined by the size of this
reduction fraction. If the original
gain is A, which can be reduced to
A’ by feedback, then the required

(9)

valueofBiSB=—AA7— .o
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Example 6. An amplifier has
a gain of 120 which is to be
reduced to 30 by feedback. Find
the required value of 8 and the

ratio of the resistances needed.
120 — 30 I

120 X 30 40
v

e, & Fl

O T
- — so that — = —
40 R 9

Qutput Resistance

Another result produced by
voltage feedback is the reduction
of the apparent output resistance
of the last stage. The actual
resistance of the valve does not
alter, of course, but feedback acts
in such a way as to make it appear
to the output circuit, which is the
loudspeaker, that the valve has a
much lower anode resistance.
This improves the loudspeaker
damping in a manner which is
most noticeable in the case of
pentodes where the anode resist-
ance is high. When voltage feed-
back is used the apparent output
resistance is

YA

S (10)

where v4, = anode resistance of

output valve
= amplification factor of

output valve
a = normal gain, without
feedback, up to grid

of output valve
b = fraction of output volt-
age fed back.

When feeding back from the
anode of the output valve, b is the
same as B in our other formulae

R,

r
d is given by the rati
and is given by atio T

as before.

Example 7. Find the output
resistance of a PX25 when used in
the circuit shown in Fig. 6. The
valve constants for the MH4 are
p = 40, 75 == 11,100Q. Since the
bias capacitor of the first stage is
omitted current feedback takes
place, so that we must use
equation (3) to find the gain up
to the PXz5 grid.

i.e.,
40 X 100,000

“ 41 X 750 + 11,100 + 100,000

~ 28.

750 : 3
— ~—————, using equation
33,000 + 750
(7).
For a PXz25 u=9.5 ra=
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1,265Q, so that the output resist-
ance,

R, — 1,265

1+9.5><28><-—I-
45

~ 183Q.

When feedback is taken from
the output transformer secondary,
the output voltage is already
reduced by the transformer ratio
and this must be taken into
consideration. In the last ex-
ample, if the fecdback had been
taken from the secondary of an
output transformer of ratio 14: 1
then the value of b would be given

by b = L . 1%
I4 33,000 + 750
_ I I . 1
Iy 45 630

Cathode-Follower Output Stage

The cathode-follower output
stage is a special case of feedback.
Here the load is placed in the
cathode circuit so that all the
output voltage is fed back giving
B = 1in this stage. The feedback
factor is thus 1 + A, where A is
the normal gain of the valve. The

Y which

means that the stage gives no
gain, but a slight loss. The grid
input voltage must therefore be
increased by (1 4+ A) times so as
to make up for the loss of gain in
the output valve,

gain now becomes
1

+HT

Fig. 6. Two-stage amplifier with
voltage feedback,

The output resistance formula
(10) now takes the form

Ya

o
since g = 1, and b = 1. Thus the

0= (x0a)
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Negative Feedback Calculations—

output resistance is reduced by
the factor (1 + u).

Example 8. A PXz25s is used in
a cathode-follower output stage.
IFind the peak input voltage re-
quired, and the output resistance.
The supply voltage is 440 V. From
the manufacturer’s data for the
PX25, anode voltage 400; u =
9.5, ra = 1,265Q, optimum load
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= 3,200Q, output = 6 W, input
= 33 V.

Using equation (sa), the peak
voltage across the output load,
Ve = 1.4y/6 X 3,200 = 196 V.

Notice that here we are using
the load at the transformer
primary, not the secondary.

The stage gain, A = {%6 ~ 6.
.. TFeedback factor =1 + A = 7.
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Gain is thus reduced 7 times so
that the input must be 33 X 7
= 231V,

The output resistance R,
1,265
~ 12062
I + 9.5

This example emphasizes the
one great difficulty of this design,
the very large input voltage re-
quired at the grid of the output
stage.

H;g—ll-level Detection

S a result of a ‘‘Letter to
A the Editor’’ published in
Wireless World for May,
1948, I have had many requests
for further information. In that
letter I dealt with the use of a
diode detector, operated as high
up on its characteristic as possible,
feeding directly into a push-pull
output stage.

My present set puts these prin-
ciples into practice. As shown in
the diagram, it comprises three
low-gain R.F. stages with pre-set
tuned transformers and one semi-
aperiodic coupling feeding a high-
voltage diode. This acts as phase
splitter and feeds two push-pull
output valves through resistance
couplings. A wide frequency re-
sponse is obtained by staggering

Quality Receiver

Without

AF. Stage

By W. MacLANACHAN

-
]
'

iCl1, 24,5 16,17 0.1uF  RL,5
C3 0.154F  R2,6

C6, 9 0.25uF  R3

7, 10, 18 1uF R4, 22, 24
Cc8 0.5:F  R7

Cll, 12, 14, 15 0.0001uF RS

1CI13 6uF R9, 15
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'Valves: V1,2, SP61;

of maintaining the correct relation-
ship between it and the grid leaks
of the PX2s5s, must deal with a

Values of Components

V3, KT61; V4, D63; V5, 6, PX25.

Anode and screen resistors are 1W, all others are 4\ except R14, R16
and R17, which are actually 12V,

10kQ R10, 13, 26, 27 150Q
27kQ Rl 1.5kQ
400Q2 R12 90Q
4.7k Rl4, 21, 25 50k()
500Q R16, 18, 19 15kQ
3kQ  RI17 7.5kQ2
1kQ  R20, 23 100kQ

The PX25s are biased to their
correct operating point with maxi-
mum voltage on the anodes. Nega

A4 "1[—
R, $n, SR,
> >
VE,
S
=C =Cs
cz.[ Ry c,]-r%m C‘T Ry ceT-r
-

the R.F. tuned circuits, which in-
cidentally assists in stability. To
load fully the PXz25s in the out-
put stage the diode has to handle
inputs up to about 120V R.F. and,
as the load resistance has to be of
low value because of the necessity

Circuit diagram of the receiver, in which a diode detector feeds the push-
pull output stage without intermediate amplification.

comparatively heavy current. For-
tunately the D63, with anodes and
cathodes in parallel, can stand up
to 4mA.

tive feed-back is taken from an
extra secondary winding on the
special Partridge output trans-
former and is fed to the grid cir-
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cuits by tapping on the grid-leaks.

The main trouble in a set of this
type is R.F. instability. With
such a large output from V3 almost
complete screening of the leads is
necessary, but, owing to the need
for adequate ventilation of the
valve (a KT61 output tetrode) only
a two-sided screen is used between
the valve and the remainder of
the set. Grid, screen, and anode
stabilising resistances were in-
cluded in the leads to the valve-
holder. The first two valves are
SP61s (VR65), which have separ-
ately earthed metallising.

The coupling between the KT61
and the D63 is untuned with a very
flat characteristic, and is actually
the L.W. portion of an R.F. trans-
former. It is totally screened and
the leads to the diode are also en-
closed in metallized sleeving.

The aerial and first two R.F.
transformers are home-made, but
in another unit which has proved
satisfactory for the same purpose
Wearite M.W. transformers are
used with damping resistances of
from 20 to 40 kilohms across the
secondaries. The unit used for the
modification is one of the R.A.F.
RF24 and 25, widely available as
Government surplus. As these
units contain three VR65s and
many of them have only one easily
screened hole for the switch spindle
between the compartments they
lend themselves admirably for

+HT.
450V 180mA
R
vy
..
RFC ol S PX25
R
Cusp 1
RZI
LS
1
SRas
Cu
RF.C. .
—_—

adaptation for high-level detec-
tion, but part of the case must be
cut away for ventilation of V3.
The circuit diagram omits such
unessential features as heaters and
mains equipment. This latter con-
sists of a mains transformer giving
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500-0-500V at 18omA, 4V at 3A
for the Ui8/ 20 rectifier, 6V at 4-
sA for the R.F. stages, and two
4V 2A windings for the PX25s. It
is preferable to have a separate GV,
0.3A winding for the D63. The
windings, naturally, depend on
the types of valves chosen or avail-
able.” Snioothing is by choke filter
with 4-pF condensers.

Practically all the components
are Government surplus, as may
be seen from the values of the re-
sistances actually used. Some
latitude can be allowed in most of
the circuits except in the A.F.
couplings.

One refinement incorporated is a
tomA meter connected at the low-
potential end of one of the halves
of the diode load resistor and by-
passed by a high value capacitor.
This not only indicates the voltage
across the 30-kQ} load (30V per
mA), but also assists in the stag-
gering of the tuned circuits.

BOOK REVIEW

Principles of Radar. By Denis
Taylor, Ph.D. and C. H. Westcott,
Ph.D. Pp. 141+ x, with 52
figures and 5 plates. ~Cambridge
University Press, 200, Euston
Road, London, N.W.r. Price
125 6d.

HE authors’ background in
T.R.E. provided an unusually
favourable combination for the pur-
pose of a book such as this; it was
authoritative, it was practical, and
at the same time it was an impor-
tant teaching centre. So it is not
surprising that the book is accurate,
clear and specific. Some of the
books that have been published on
the subject are so detailed that the
reader is likely to miss the wood for
the trees; this one keeps firmly to
essentials and does not get entangled
in a maze of engineering and
circuitry. References are given to
detailed treatment in  Journal

I.E.E., Part IIIA and elsewhere.
The disadvantage of the back-

ground is that the examples are

drawn preponderantly from systems
developed at T.R.E.; and especially
the metre-wave types which had

little or no future even in 1945.

Among wartime systems, the rocket-

detecting and proximity-fuse radars,

which might be expected to have
most post-war military significance,
are not mentioned; and ship-borne
radar, which is the most important
at the present day, is summarily
dismissed.

This backward-looking tendency
is regrettable in an otherwise excel-
lent book, because much of the space
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devoted to historical types might
more profitably have been used to
bring out the fendencies most likely
to be prominent in post-war
developments.

Nevertheless, matters such as
noise factor, perception factor,
aerial gain and equivalent area,
which determine performance, are
clearly and concisely explained, and
illustrated by numerical examples.
The measurement of range, azimuth
and elevation is discussed in three
chapters, and a fourth is devoted to
systems in which measurement of
azimuth and elevation are com-
bined. The radar properties of
targets, and their separation from
unwanted echoes, are considered
more thoroughly than usunal. Except
for the last chapter, on secondary
or responder systems, ‘‘radar’’ is
confined to its strict sense, involving
echoes.

It cannot be denied that the
terms ‘’radar’’ and ‘‘radioloca-
tion "’ have been, as the authors say,
interchangeable; but seeing that
* radiolocation ’ was never used by
those closely concerned with radar
(or R.D.F.) it is a pity that there
is not more support for the proposal
made by the present Chairman of
the I.LE.E. Radio Section in his
Address, that *‘radiolocation’’
should be used, in distinction from
“* radiocommunication,’’ to refer to
all systems of location by radio, of
which radar is one.

With regard to terms, it should
be noted that ‘“ V.E.B.,”’ hitherto
confined to a 200-Mc/s system, is
used by the authors to cover all
variable-elevation-beam systems,
such as C.M.H. And that the
Hertzian dipole mentioned on p. 20
i« not the common dipole referred
to elsewhere. Some readers, too,
might not realize that receiver
‘“output '’ noise or signal, involved
in noise factor, must be measured
before the detector.

M. G. S.

Books Received

Radio Receivers and Transmitters.
By S. W. Amos and F. W. Kellaway
(second edition; first edition reviewed
in Wireless World, Feb., 1945). Deals
with principles and practice, the aim
being to provide a link between pure
science and applied radio. This edition
includes extra material on negative
feedback, microphones and grid detec-
tion. Pp. 356; 210 figures. Chapman
and Hall, 37, Essex Street, London,
W.C.2. Price 255,

Second Year Radio Technology. By
W. H. Date. Written for engineering
students who have already acquired a
basic knowledge of electricity and
magnetism. The book covers the
syllabus of City and Guilds radio com-
munication examination Grade 1.
Pp. 222; 155 figures. Longmans, Green
and Company, 43, Albert Road,
London, S.W.19. Price 7s 6d.
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Series Capacitor Heater

Negligible Power Loss

and Better

TWO ways of supplying valve
heaters with power from
the mains are shown in
Fig. 1. The more usual method
using a series resistor is shown in
(@) and an alternative method
using a series capacitor in (b). Itis
the purpose of this article to com-
pare the performance of these two
circuits, particularly with regard
to their regulation, and to deduce
graphical methods of determining
the values of R and C to suit
particular circuits.

Perhaps the most obvious differ-
ence between the circuits is that
(a) will operate equally well from
A.C. or D.C. mains whereas (b)
can only be used on A.C. mains,
But (b) has the advantage over (a)
that there is no power waste in
the capacitor and the only power
taken from the source is that
required by the heaters, Circuit
(b) is thus more economical than
(a), in which the power wasted in
the series resistor sometimes ex-
ceeds that supplied to the heaters.
Another advantage of (b) is that
the regulation is better; i.e., the
change in current caused by a
given change in heater resistance
isless in (b) than in (a).

A property of the series capa-
citor circuit is that the valve
heaters warm up under practically
constant current conditions and
there is no prolonged initial surge
of current as with a series resistor.
Thus the time taken for the
heaters to reach the working
temperature is longer in (b) than
in (a). To offset this disadvantage
of (b), however, there is less risk
of burning out dial lights when
these are connected in series with
the heaters. After a circuit such
as (b) is switched on, the dial
lights gradually attain their full
brilliance, taking several seconds
in the process. In (a), after
switching on, there is usually a
brief period when the heater
Current is greater than normal ;

Regulation

whilst this is useful in accelerating
the warming-up process it has the
disadvantage that the life of the
dial lights, and perhaps the valves
too, is shortened.

In circuit (b) the heaters should
be protected from damage in the
event of a short-circuit in the
capacitor by the inclusion of fuses
in the circuit. The resistor in-
dicated in dotted lines in (b)
has a very high value, such as
I MQ, and plays no part in feeding
the heaters: it discharges the
capacitor when the heater circuit
is disconnected from the mains

VR t vu
‘_ R ‘ :
Ry
AC OR DL
MAINS, V)
T L
(@) SERIES RESISTOR CIRCUIT
r—'vc - Vy
L s UL
g—*—ll—!— a
tonancs o
ap S
MAINS, Vyy :
[ Lu

(b)) SERIES CAPACITOR CIRCUIT

Fig. 1. Methods of feeding heaters

from the mains.

and prevents shocks being ob-
tained from the mains plug.

In Fig. 1(a) Vp=Vy—V, and
7 \%
hence, R = XX

I
This expression is plotted in Fig
2 for Vy = 230 volts and for
five values of I; between o.r and
0.3 A. This diagram is useful for
determining the values of series
resistors or line cords to use in
particular circuits. For example
if the heaters in a receiver or

Circuits

By A. W. STANLEY

amplifier take 0.2 A and th
voltage ratings of the heaters tota
100 volts, Fig. 2 shows that the
series resistor should be 650 Q.

The slope of the curves in Fig.
2 gives an measure of the regula-
tion of the circuit and the fact
that the curves are all straight
and have the same slope at all
points shows that the regulation
is no better with a small series
resistor than with a large one.
Because of the power wasted in a
large series resistor it is best to
aim at securing as small a value of
R as possible,

An expression for the regulation
of the circuit can be obtained by
differentiating the expression for
Iy in Fig. 1(a) with respect to Ry

Vmin

i R+ R, T 2)
where Ry is the total resistance
of all the heaters, when hot, and
is assumed constant.

From (2)
3y Vu
3Ry (R+ Ry)?
VM
= — Rz—m 00 .o (3)

This result shows that the change
in current for a given change in
heater resistance depends only
on the mains voltage and the
resistance, R, of the circuit.
To illustrate this by a numerical
example, let V, = 230 volts,
Iz = 0.2 A and V, = 100 volts.
As shown above the series resistor
is 650Q and the total resistance
is 1150Q. Now suppose that
an additional valve, of heater
resistance 50Q when hot, is in-
serted in the circuit. From (3)the
change in heater current per ohm
change in heater resistance is
given by 230/1150%A and the
change tor 50Q resistance is hence
230 X 50/1150% = 0.0087A.
The new heater current is thus
roughly 4.5 per cent low.

The capacitance needed in cir-
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cuit (b) may be calculated in the
following way. The p.d. across C
is given by

Yc = 4/Vy* — Vg’ (4)
and since I, is the current in the
capacitor

Ig Xg = Vo .o (8)
where X is the reactance of the

World

The low slope of the curves in
Fig. 3 at low values of Vi implies
that there is some latitude in the
value of C corresponding to a
given value of Vg. From this it
follows that a particular value of
C will be suitable for an appreciable
range of values of Vg i.e., the
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also because large values of C are
necessary at these values of Vg,
it is recommended that Vy be
kept as small as possible. For
example is Vg = 180 volts and
Iz = o.2A in a particular circuit,
it might be preferable to arrange
the heaters in a series-parallel

combination for which Vg = go
1,000 volts and I, = o0.4A. The
N capacitance necessary would be
PN N 6xF, double that necessary when
A N Vg = govoltsand Iy = 0.2A.
i] The current in the circuit of
Ly Fig. 1(b) is given by
™ ™ N \Y
700 \\ \ [ I“ - __—.bi_—_
= . N A VR + X
E ";‘ 4 and from this the regulation of
~ = & o, the circuit is expressed by
g ANELURAZRY 51 VuR
= so0 S 2eg —IN\ °R _ ¥ 8 __
2 UPLAR \ SRy (Rg? + X232
& b NH
» 400 934 __ VuRg 7)
H N 73 v
& NN N o
300 N \\ where Z is the impedance of the
V=230 VOLTS LN N\ circuit and equals V' Rg? + Xg%
200 For a given value of Vy the
AN regulation depends on the value
N of Ry, and the change in Iy fora
lop given change in Ry is less when
| Ry is small than when Ry is large
. 1 0 AT = 530 this agreeing with the conclusions
drawn from the curves of Fig. 3.
ToTAL V,, (vOLTS)
Fig. 2. Graph for determining 7 -
values of R in Fig. 1 (a). | | /
capacitor at the mains frequency. . V=230 VOLTS /
Combining (4) and (5) J=s0¢c/s / /
v VVa® — Vg® ‘
Xy = e Ma —m
© ly Iy —_ i I-Sh /
Since X; = 1/2nfC the final 5 1420 /
expression for C is v e /
< 0-2‘5“ ——
- i (©) : L T /
2nf v/Vu* — Ve® ‘é . 1“-0'2"1/ P
In Fig. 3 values of C are plotted S — //
against Vy for values of Iy be- g 1“,0-\sk P, /
tween 0.1 and 0.3A, Vy and f 2, A
being taken as 230 volts and 50 ¢/s IJso-lA ///
respectively. )
As an example of the use of Fig. \
3, suppose the heaters consume
o.2A and that the voltage ratings
of the heaters total go volts.
g 50 100 150 200

From Fig. 3 the series capacitor
should be 3uF. The p.d. across
the capacitor is 4/230% — 9ot
— 212 volts R.M.S., roughly 300
volts peak, practically equal to
the full mains voltage, The capa-
citor should thus have a working
rating appreciably greater than
300 volts.

ToTAL ¥y, (vouts)

Fig. 3. Graph for determining values of C in Fig. 1 (b).

regulation is good. The regulation
gets poorer, however, as the value
of Vgy approaches the mains
voltage and for this reason, and

In this respect the behaviour of
circuit (b) differs considerably
from that of circuit (a). This can
be illustrated by repeating the
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Series Capacitor Heater Circuits—
calculation made above assuming,
this time, that a series capacitor
is used.

If Vy = 230 volts, I; = o0.24
and Vg = 100 volts C is just over
3pFand Z is 1150Q. Substitution
in (7) shows that the change in
heater current per ohm change in
heater resistance is given by 230 x
100/1150% A and the change in
current brought about by inserting
an additional valve of 50Q re-
sistance is hence 230 X 100 X
50/1150° = 0.000756 A. Thus
the new heater current is less
than o.4 per cent. low, whereas
with the series resistor it was
roughly 4.5 per cent. low. For
these values of V,. I, and Ry
the regulation of circuit (b) is
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more than 10 times better than
that of circuit (a). By dividing
(3) by (7) and re- 8
membering that "
Z and R are
numerically equal
for equal mains
voltages and equal
heater currents, it is
seen that, in general, X,
the regulation of the '
series capacitor

Fig. 4. Vector im-
pedance diagram for
the circuit of Fig.

1 (b).

circuit is Z/R,, times better than
that of the series resistor circuit.
In the example Z = 1150Q and R,
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= 1000 and thus the regulation
of circuit (b) is 11.5 times better
than that of circuit (a), this
confirming the numerical results
obtained.

The reason for the superior
regulation of (b) is easy to see from
a vector diagram of impedance.
In circuit (a) any change in Ry
causes an equal change in R total
and the new heater current is
inversely proportional to R,
In circuit (b) the current is
inversely proportioral to Z and
Z is obtained by vectorial addition
of Ry and X, as illustrated in Fig.
4. From this it can be seen that
if Ry is small compared with X,
any change in the value of R,
causes only a very small change in
Z and hence in the heater current.

Short-wave Conditions

July in Retrospect : Forecast for September

By T. W. Bennington and L. |. Prechner (Engineering Division, B.B.C.)

DURING July the average maxi-
mum usable frequencies for
these latitudes decreased somewhat
during the day and night instead of
remaining at about the same level
as in June in accordance with the
seasonal trend. This may have
been due to lower sunspot activity
as compared with June. There was
very little difference between the
day and night values of M.U.F.s.

Communication on frequencies
higher than 35Mc/s was very in-
frequent, although regular contact
was maintained with South America
and South Africa on the 28-Mc/s
band. Signals from the South
Pacific area have been also received
on that band on one or two occa-
sions. Frequencies below 14 Mc/s
for distances exceeding 3,000 miles
were not practicable at night and
conditions on the lower frequencies
were still poor.

The rate of incidence of Sporadic
E was very high, in accordance
with the seasonal trend, and, as in
June, many contacts were made
with the Continent, as, for example,
with Scandinavia and Ttaly. Long-
range tropospheric propagation was
again observed, reception of fre-
quencies as high as 58 Mc/s being
reported by amateurs quite fre-
quently during the spell of fine
weather even at distances of the
order of 200 miles.

Sunspot activity in July was less
than in June, but two moderately
large groups were observed, which
crossed the central meridian of the

sun on 11th and 26th. On the
whole, July was a quiet month,
and, although ionosphere storms
occurred on 1st, 6th, roth-1rth,
14th-17th and 31st, none of them
was Very severe.

Relatively few Dellinger fadeouts
have been observed, but those re-
corded on 29th were fairly severe.

Forecast.—In September the sea-
sonal effect in the Northern Hemi-
sphere is such as usually to cause
a considerable increase in the day-
time M.U.I'.s and a slight decrease
in the night-time M.U.Fs.

Daytime working frequencies for
long-distance  transmission aths
should, therefore, be much higher
than in August and, for example,
the 28-Mc/s band should be usable
in far more directions and for longer
periods than in August. Fre-
quencies as high as 17 Mc/s should
remain practicable till after mid-
night on many circuits and those
below 1rMc/s should seldom be
necessary at any time during the
night.

The E and F, control of transmis-
sion over medium distances should
be much less marked than during
the past few months, and extend to
only an hour or two around noon.

Sporadic E usually occurs less
often in September, and not much
communication over medium dis-
tances is likely to take place by way
of this region as compared with
August.

Below are given, in terms of the
broadeast bands, the working fre-

quencies which should be regularly
usable during September for four
long-distance circuits running in

different  directions from  this
country. (All times G.M.T.) 1In
addition, a figure in brackets is

given for the use of those whose
primary interest is the exploitation
of certain frequency bands, and this
indicates the highest frequency likely
to be usable for about 25 per cent
of the time during the month for
communication by way of the
regular layers :—

Montreal : 0000 11 Mc/s (18 Mc/s)
0100 9 . (5, )
0900 11, nz
1100 15 22 , )
1200 17, (26 ,, )
2000 15 @2 , )
2200 n as
Buenos Aires : 0000 15 Mc/s (23 Mc/s)
0100 » (19 )
0800 15 (23 ,, )
0900 1) (28 ,, )
1000 21 ,, (33 ,, )
1200 26, (35 ,, )
18M0) 20 29 ,, )
2100 1]70 (26 ,, )
2200 15, (23. ,, )
Cape Town : 0000 15 Mc/s (23 Mc/s)
0200 m ., (1,
0500 15 ,, @ ,,
0600 17, (28 ,,
0700 21, 37
0800 26, (41,
1800 21, (28 ,, )
2000 17, 25 ,,
2200 15 23 ,,
Chungking : 0000 9 Mc/s (15 Mcfs)
0500 n ., s
0600 15, (24, )
0700 7, (27 ,, )
16800 15 ,, 20 ,, )
1800 1, (17 ,,
2100 9 (15 ,,

There is often an increase in iono-
sphere storminess in September,
and periods of poor short-wave
communication may occur at times.
At the time of writing it would
appear that disturbances are more
likely to take place during the
periods 1st/2nd, 4th/6th, 18th/20th
and 23rd/25th than on the other
days of the month.
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Advertisements 37

Providing technical information, service and advice in relation

to our products and the suppression of electrical interference

The illustration shows the ** WINROD '
aerial L.58I. Price 19/6. It is neat, inex-
pensive and easy to fix. An outdoor aerial
of this type will always improve signal-to-
noise ratio in relation to indoor types.

Diameter of Television Dipole
Elements

An enthusiastic viewer writes
to ask if there would be any advant-
age in constructing a dipole with
elements an inch in diameter. The
answer is ‘“ No.” We are satisfied
that the diamneter of the elements
we employ, in all our television
aerials i.e. half an inch, are such as
to provide more than adequate
bandwidth for the present television
channel, and any increase would
constitute a waste of material and
increased cost. The misconception
over the dimension of the dipole
elements is probably due to the
American situation where it is desir-
able to combine in one aerial, the
facilities for multi-channel reception.

Use of Co-axial Feeder.

We are asked if it is satisfactory
to bring a co-axial feeder down the
lower dipole element: we say
“No"” By so doing you must
unbalance the whole system  The
feceder should be taken away at
right angles for approximately the
first two feet before descending.

How do we recommend a co-axial
feeder be terminated on a dipole ?
The accepted method is to connect
the outer to the lower element and
the inner to the upper. DBut for
optimum results in most cases, our
own installations department use
Belling-Lee balanced feeder I..336*1,
unless the receiver manufacturer
specifies co-axial, when we use
L.60oo*2,

A balanced aerial system has a
technical advantage, and an in-
creasing number of set manufac.
turers will be found to change over.

How to use a Television Aerial
for Broadcast reception.

The cross arm and reflector of a
Belling-l.ee ‘* Viewrod "* television
aerial may be used as a collector for
a standard broadcast receiver. This
application is covered by patent
No. 520628. In the case of the
“inverted V' type of acrial the
metal pole can obviously take the
place of the cross arm. Where
interference is present on the broad-
cast frequencies, the * Eliminoise "*4
anti-interference transformers L.300
may be fitted to the cross arm (or
the metal pole on L.606)*3 just
as it may be fitted to the base ol
a ' Skyrod.”’*5 Many listeners with
really good receivers have never
heard them at their best through
dispensing with an aerial. It is not
fair to the set. At the present stage
of the art in most cases, a dipole
is essential for the reception of
television, and there is every reason
for making the dipole do both jobs,
i.e. receive the television trans-
mission and rejuvenate the broadcast
receiver. This thought is passed
particularly to those within range of
the Birminghamn television trans-
mitter. To encourage them to have
their dipole erected now, before the
rush comes and at the same time
avail themnselves of really good
broadcast reception.

‘‘ Winrod ’’ Window Mounting

Aerial

Having touched on the question
of the rejuvenation of broadcast
receivers by use of an aerial—outside
for preference-—we do not overlook
the listener who will not become a
television viewer for some time.
Where it is not desirable or practic-
able to crect a full blooded aerial,
we thoroughly recommend him to
consider screwing a ‘‘ Winrod "*6
on his windowframe (with two screws)
In many cases this will give an in-
crease of signal to noise of 2o0db
which being interpreted broadly
means that the original signal to
noise voltage ratio has been im-
proved ten times. This is a big
claim and it is as well to define the
basis of comparison. The tests were
carried out in a steel framed building.
The indoor aerial being a twelve

feet length ol wire disposed along
the picture rail.

Untidy Television Installations
We have noticed a number ot
Belling-I.ee * Viewrod ” television

aerials that are fitted badly. These
are invariably fixed to the top of
" austerity ”’ poles that do not offer
a parallel fit to the pole cap on the
cross bar. We appreciate that the
pole situation has been terribly diffi-
cult and in most instances, for months
now, we have had to ask dealers to
find their own poles. When our
installation department fit a dipole
on a pole, great care is taken to
ensure a parallel fit. The top may
have to be wedged to prevent
movement, and of course the top
of the pole should be slotted in
accordance with the instructions.

% 1. Balanced 8o ohin feeder L.336
for T.V. aerials, per yard 73d.

% 2. Co-axial feeder L.600 for T.V.
aerials, per yard 1/6.

%3. " Viewrod "' Television aerial
for London frequencies L.502/L
£6/6/-.

“ Viewrod ” Television aerial
for Birmingham frequencies
L.634. Each £6/6/-.

(Both types include dipole reflector

and chimney lashings (less mast).

Feeder is extra according to length

and type required).

Other types of television aerials
available from £2/12/6.

%4- " Eliminoise "' anti-interference

aerial kit complete L.308K.
£6/6/-.
% 5. " Skyrod ” vertical, chimney

fixing," 18ft. spike with *“ Elimi-
noise ’ transformers, screened
downlead and earth wire etc.
L.638K. £10/-/-.

Additional transformers for
multi-point installations L.307
Receiver Tr. £2/2/-.

Receiver lead L.621/5, 9/-.

%6. ' Winrod ”* window mounting
aerial L.581, 19/6.

“

Viewrod,” *° Skyrod,”

The words

" Winrod ""and ** Eliminoise "’ are
registered trade marks.

BELLING & LEE LTD

CAMBRIOGE ARTERIAL ROAD, ENFIELD. MIDDX |
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AT THE WEDDING OF
PARMEKO TO INDUSTRY o « o

This happy day is the culmin-
ation of many troubles - as
schoolboy and girl they hated
each other like poison. As they
grew into the teenage they

took more notice of one another -
flirted a little and then fell
out, Grew up a little more and
their feelings developed with
purpose and they were constantly
seen about together,

When times of trouble and war
came they plighted their troth
and resolved to work together
hand in hand.

This hass now developed further
into a sense of mutual trust

and respect where each recognises
the other as a partner, where . .
Oh, let's stop talking in riddles,
Just think of us at \\I/
Parmeko as a - \\\\4%>’/
wife and el
partner in :

your Transfor- -
mer troubles, -3
we are there to _
help in times
of difficulty.
Use uys and don't
worry . . let's live~,
happily ever after.

Makers of Transformers for
the Electronic, Signal,

Luminous Tube, 0il Ignition
Industries, etec. @

|
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PHILIPS

(OUND AMPLIFYING EQUIPMEN'
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THE “ VOXMOBILE”’ AMPLIFIER
Type 2856R
Mobile — Indoor — Qutdoor
Operates from A.C. Mains or 12-volt battery
Output :—12-watts. Self-contained

The Voxmobile is a really versatile amplifier.
While it produces excellent quality, it is light,
quickly connected, and operated equally as well
either from A.C. mains 250 volts or a 12-volt car
battery.

One of the outstanding features of this amplifier
is the high sensitivity; only 3-5 mV being required
into I megohm to produce the full output, thus
allowing wide pick-up and the use of high quality

G LTSI List Price: £38.0.0

Loudspeaker
Type
9816T

Excellent reproduction and wide angle distribution.
Weatherproof — light — robust.

For use Outdoors, Indoors, or on a Vehicle.

No back radiationand therefore minimum feed-back.
The ideal ““ general-purpose ” quality P.A. Speaker.
Complete with line transformer tapped at either 1,
3 or 6 watts. List Price: £8.0.0

Complete Voxmobile ‘*All-Purpose "' Equipment
The ideal general-purpose equipment for Dealers and for
Religious, Political, Social and Sporting Organisations.
Comprises:—Amplifier, high fidelity moving-coil micro-
phone, substantial stage-type microphone stand and rwo

type 9816 T speakers.
kist Price: £70 .0 .0. Available to all bona fide Tradey

PHILIPS ELECTRICAL LIMITED, AMPLIFIER DEPARTMENT,
CENTURY HOUSE, SHAFTBSBURY AVENUEB, LONDON, W.C.3
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Overseas B.B.C. + Two-Metre
Amateurs «+ British Components
in Sweden

B.B.C. IN THE FAR EAST

OR some time it has been known
that negotiations were being
made for the B.B.C. to take over the
station in Singapore which has,
since the end of the war, been oper-
ated by the British Far Eastern
Broadcasting Service under the
auspices of the Foreign Office.

The B.B.C. has, at the request of
the Government, now assumed re-
sponsibility for the service which is
radiated by a 7.5-kW transmitter
operating on 6.770, 9.690, 11.730,
15.300 and 21.720 Mc/s.

It is stated in the lay press that
this is the first time the B.B.C. has
operated a station outside the U.K.
It has been forgotten that one of
the transmitters used for the B.B.C.
European Service is in Germany-—at
Norden, operating on 658 kc/s.

NEW NORWICH STATION

SITE has been chosen for a new

B.B.C. transmitter near Nor-

wich, and the construction of the
station has begun.

This new 5-kW station, which
will supersede the existing ome-kW
transmitter in Norwich, will radiate
the Midland Home Service on
1013ke/s (296.2 m). The site is
4% miles east of Norwich, on the
Acle - Great Yarmouth road. A
directional aerial system will be
used consisting of two mast radia-
tors, each 126ft high. It is under-
stood the transmitter is being built

= R e e R
it

from equipment which was in stock
in the Engineering Dept.

It is not yet possible to give the
date on which the station will come
into service.

NEW AMATEUR BAND

MONG a number of additional

bands allocated to amateurs at
the Atlantic City international con-
ference was that of 144-146 Mc/s.
Although the provisions of the con-
vention have not yet come into force
the G.P.O. has notificd British
amateurs that from Sept. 1st they
may operate in the top half of this
band—145-146 Mc/s. Operation on
both ’phone and key is limited to
25 watts input to the last valve.

In the Atlantic City allocations the
band (144-146 Mc/s) is for the ex-
clusive use of amateurs throughout
the world, but at the moment, in
this country, some ‘‘ vital services”’
are operating in the lower half.

It was rumoured that the 420-
460 Mc/s band was also to be made
available but, according to the
R.S.G.B., negotiations are still pro-
ceeding.

INTERNATIONAL
TELEVISION

HREE of the eleven main lec-
tures to be given at the forth-
coming International Television
Conference to be held in Zurich will
be given by British engineers.
The conference, organized by the

NERVE CENTRE. Part of the central control room set up by the B.B.C. at Wembley for the Olympic Games.
Lines from the 121 microphone points at the various centres where events were held converged on this point.
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Swiss National Television Commit-
tee and the Swiss Federal Institute
of Technology, will be held from
September 6th to 1oth. The British
contributions will be on ‘‘Studio
and O.B. Television Practice in
Great Britain,” by T. H. Bridg-
water (B.B.C.); ‘‘ Distribution Net-
work for Television Signals,”” by
D. C. Espley (G.E.C.); and ‘‘Cer-
tain Aspects of Circuit Design in
Television Transmission,”” by T. C.
Nuttal (Cinema-Television). Dr.
Zworykin (U.S.A.) will deal with
clectronics in television and R.
Barthelemy (I'rance) with the inter.
national aspects of television.

All papers read at the conference
will be reprinted in the Bulletin de
I’ Association swisse des électriciens.

R.C.M.F. STOCKHOLM
SHOW

PRIVATE exhibition of British

radio components and test gear
is being organized by the Radio
Component Manufacturers’ Asso-
ciation in the IKungshallen, Kungs-
gatan, Stockholm, Sweden, from
October 18th to 22nd.

The exhibition, which is pro-
moted with the object of acquaint-
ing radio and electronic manufac-
turers and engineers with the most
recent advances in the design am
development of British components
and accessories and in the materials
employed in their manufacture, will
be open to visitors bearing invita-
tion cards. These are obtainable
by bona fide manufacturers and en-
gineers from the Radio Component

Manufacturers’ Federation, 22,
Surrey Street, Strand, London,
W.C.2.

R.S.G.B. TRANSMITTER
THE headquarters station of the

R.S.G.B., which it was antici-
pated would be radiating early this
year, will start operatihg as a

The

Wembley radio centre included eight studios each equipped with twin gramophone turntables, twenty disc recorders

and twelve mobile recording cars.
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frequency marker on 3500.25kc/s
at 8 p.m., on September 1st. There-
after the station, GBIRS, will
radiate a short automatically trans-
mitted message at 12 w.p.m. during
the first two minutes of each hour
from 0600 to 2400.

The 300-watt transmitter, which
can be operated on any frequency
between 1.5 and zoMc/s, was pre-
sented to the society by E.M.I
some time ago.

P.T. ON RECORDS

RAMOPHONE records of a kind

not produced in quantity for
general sale are now exempt from
Purchase Tax. The exemption in-
cludes: records produced without a
matrix, thatis ‘* direct recordings’’;
records produced from a matrix in
cases where not more than 100
pressings will be made; and those
made for a single client or organiza-
tion in which the copyright will be
retained by them. The Order is en-
titled ‘“ The Purchase Tax (No. 2)
Order, 1948,”’ and came into opera-
tion on August roth.

OBITUARY

It is with regret we record that

Sir Clifford Paterson, O.B.E., D.Sc.,
F.R.S., died on July 26th at the age of
68 after a short illness. He joined the
G.E.C. in 1919 to establish and direct
the company’s research laboratories,
which started with a staff of 29 and
now has one of 1,750. Sir Clifford, who
was past president of both the LE.E.
and the Institute of Physics, was
appointed to the Board of the G.E.C.
in 1941 and received his knighthood in
1946. Prior to joining the G.E.C. he
was at the National Physical Labora-
torv. IHe had recently returned from
a visit to Australia.

S. G. Brown, F.R.S., died on August
7th, aged 75. He was, until 1941,
chairman of S. Brown, Ltd.,
which he founded, and the Telegraph
Condenser Co. It was in 1910 that he
patented his reed telephone earpiece,
and ten years later that his loudspeak-
ing telephone was produced.  Writing

The late S. G. BROWN, F.R.S.

Wireless World

U.S.W. provided
two-way com-
munication be-
tween officials in a
launch and those
on shore during the
recent Maidenhead

Regatta.  Special
permission was
obtained from the
P.M.G. to use
465 Mc/s, with a
power of 0.5 W.
Col. P. Northey

(G6FQ) and two

fellow R.S.G.B.

members provided
the gear.

of this in Wireless
World in Febru-
ary, I921, a con-
tribntor  stated
‘loud speaker’
use . . . is that
S, G, Brown.”

" The

pattern  of
most often found in
manufactured by
It was not only in
this field that his inventive genius was

displayed. His patents include the
gyroscopic compass, peroxide of lead
detector, a C.W. generator, microphone
relays, etc.

Alex Moody died on August 1st at the
age of 62. He was best known in the
radio industry as the organizer of every
national radio exhibition since 1928.

PERSONALITIES

Sit Stanley Angwin, chairman of
Cable and Wireless, is to act as con-
sultant and adviser on research aund
development to the Board of Marconi’s
W.T. Co.

W. E. Miller, M.A., Editor of our
associated journal, The Wireless and
Electrical Trader, has been nominated
as a vice-president of the British Insti-
tution of Radio Engineers. He has
been a member of the Institution for
over twenty years and has been chair-
man of the council for the past two
years.

Robert Tanner, who left the B.B.C.
Research Dept. last year and went to
Canada, has been appointed audio
equipment engineer in the Northcrn
Flectric Co., of Belleville, Ontario.

IN BRIEF

Licences.—At the end of June the
approximate number of broadcast re-
ceiving licences in force in Gt. Britain
and N, freland was 11,260,350, This
number includes 54,850 television
licences, an increase of 2,350 in the
month

‘“ Navigation through the Ages™ is
to be the title of an exhibition to be
held at the end of the year by the
fnstitute ot Navigation in conjunction
with the Royval Geographical Society.
It will be opened at the Royal Geo-
araphical Society on December 17th at
4.30. A lecture on radar navigation
will be given hy Sir Robert Watson-
Watt at 5.0. It will be open to the
public, and further particulars are
obtainable from the Institute, 1, Ken-
sington Gore, London, S.W.7,

Scptember, 1948

New zealand.—Twenty-one of New
Zealand’s twenty-three medium-wave
broadcasting stations will change thei:
wavelengths, and in some cases their
call signs, on September 1st. The
changes in frequency have been found
necessary to avoid interference between
N.Z. and Australian stations. Coinci-
dent with these changes five new trans-
mitters will be brought into service. At
present the Dominion has eighteen
national and five commercial broad-
casting stations, all of which are
operated by the New Zealand National
Broadcasting Service.

Business Radio.—It is Jearned from
the G.P.O. that approx. 110 licences

have now been issued to operators
of *business radio’’ transmitters.
A recent application of ‘‘business

radio’” was the shepherding through
I.ondon of a convoy of lorries carrying
an exceptionally bulky load of scaffold-
ing for the Olympic Games. The manu-
facturers, Scaffolding (Great Britain).
1.td.,, have a fleet of radio-equipped
cars and a transmitter at their head
office for such occasions.

Noisy Loudspeakers.—A useful part
in the anti-noise campaign could be
played by the Post Office if it adopted
the scheme used in some foreign
countries of inclunding an injunction tc
** turn down the radio’’ in the cancel
lation mark on letters. Both the Swiss
and Danish authorities have introduced
a specially designed cancellatiop mark.
The Danish stamp includes a cartoon
showing a disturbed sleeper putting his
hands to his ears while musical notes
are dancing around the room. The
drawing is accompanied by the slogan
Daemp Radioen. (It means prettv
much what you think, reader.)

German Amateurs in the British and
American Zones—excluding Berlin—
have now been granted transmitting
licences.

Last Month’s Cover.—In the note on
the cover illustration of our August
issue reference was made to ’‘the
twelve 100-kW Marconi transmitters.”
This is incorrect; actually six of the
transmittérs at Skelton were made by
Marconi's; the others were supplied by
Standard Telephones and Cables,

1.8.W.C. informs us that a special
broadcast for S.\W. listeners will be
radiated by Radio Leopoldville, Belgian
Congo, on 9.768 Mc/s at 1900 hrs.
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G.M.T. on September 15th and again
at 0200 on September 16th.

East London Course.—Provision is
made in the prospectus of evening
classes sponsored by the Ilford Literary
Institute for a radio amateurs’ course
in preparation for the City and Guilds
radio amateurs’ exam. The classes will
be held at the County High School for
Girls, Cranbrook Road, Ilford, on
Wednesdays from 7.0-9.0. Enrolments
will be taken from September 6th to
oth from 7.0-8.30 p.m. The fee for the
session, which is from September 13th
to April 8th, is ss.

Engineering Courses. The 1948-49
prospectus of the Electrical Engineer-
ing Department of the Polytechnic,
Regent Street, London, W.1, includes
a number of evening courses in tele-
communications, television and servic-
ing. Enrolment forms and the pros-
pectus are obtainable from the Prin-
cipal of the Department. Enrolments
will be taken on September 15th and
16th from 6.0 to 8.0 p.m.

THIS CAR
HAS BEEN FITTED
WITH A
SUPPRESSOR
TO PREVENT
INTERFERENCE TO
TELEVISION
RECEPTION

SUPPRESSED.— Copies of this
sticker, prepared by the R.S.G.B.,
are available gratis from the society
at New Ruskin House, Little Russell
Street, London, W.C.1.

Ferry Radar.—So that a better ferry
service can be provided at Tilbury
during foggy weather radar equipment
is to be installed at the Riverside
Station by the London Midland Region
of British Railways.

B.S.R.A.—The lecture season of the
British Sound Recording Association
commences on September 23rd, when
the new president, W. Barrell,
B.Sc., technical director of E.M.I.
Studios, Ltd., will give his presidential
address. The meeting will be held at
the Royal Society of Arts, John Adam
Street, Adelphi, London, W.C.2, at 7.0.
The association’s new vice-president is
M. J. L. Pulling, M.A. (B.B.C)).

I.LE.E. Students.—The committee of
the London Students’ Section of the
I.E.E. has appointed the following

officers to serve during the 1948-49
session: chairman, A. Mason, B.Sc.:
and secretary, D. R. A. Mellis—both
S.T.C. men,

INDUSTRIAL NEWS

P.T. on P.A. Gear.—The ruling
providing for Purchase Tax at 66§
per cent to be charged on the whole
equipment when a gramophone is
housed in the same cabinet as the
amplifier has now been amended. The
Electronic Manufacturers’ Association,
which made representations on  this

Wireless World

matter, has been informed that, ** where
the apparatus consists of a series of
public-address-type units (radio, gramo-
phones, amplifiers, etc.), each in a self-
contained, enclosed cabinet, which are
stacked vertically without being en-
closed in an outer cabinet, such
apparatus will only be liable to Pur-
chase Tax in respect of the gramophone
and wireless receiving units.”” The
proviso is added that this will apply
when such apparatus is put up solely
for public address use.

Plessey-Bendix Agreement.—Mobile,
ground and aircraft radio-communica-
tion equipment and navigational aids
designed by the Bendix Corp. of
America are to be produced in this
country by the Plessey Co.

A.C./D.C. Television Tubes.— The
o-in C.R. tube used in the Pye traus-
formerless television receiver, described
on the next page, is the new Mullard
MW22/14, with a 6.3-V, 0.3-A heater
for running in series with the valves.
It has an external conducting coating
on the flare for use as a capacitor for
E.H.T. smoothing. Similar 9- and 12-
in tubes without this coating are
available.

A Quarterly Journal, ‘ Murex Re-
view,” is to be issued by Murex, Ltd.,
Rainhamn, Essex, and will deal with
matters of interest to users of the rarer
metallurgical products. Among the
firm’s products are tungsten, molyb-
denum, sintering powders and other
raw 1naterials used in the radio
industry.

Morganite Resistors.—The new
q0,000-sq ft factory of Morganite Re-
sistors, Ltd., at Jarrow, was opened
by the President of the Board of Trade
last month. The company is a recently
formed subsidiary of the Morgan

("rucible Company.

R.G.D.—The London depot and ex-
port department of R.G.D. is now at

34, Hampton Court Parade, East
Molesey, Surrey, (Tel.: Molesey 4357-8.)

Nagard, Ltd.. is the name of the
new company taking over the manu-
facturing and research activities of the
International Television Corporation, of
10z, Terminal House, Grosvenor
Gardens, London, S.W.i. The new
company's works and laboratories are
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at 245, Brixton Road, London, S.W.9
(Tel.: Brixton 3550), where enquiries re-
garding service and spares for Nagard
oscillographs should be made.

EXPORT

B.o.T. Report.—In .the Board ol
Trade summary of exports for the
second quarter of the year reference
is made to a slight recovery in the
export of scts from the low level
reached in the first quarter. The value
of domestic receivers exported during
the half year was £1,978,880 compared
with £2,245,511 in the same period last
year. The countries showing the most
marked decreases in their importations
of receivers are Palestine (£43,000 com-
pared  with  £i171,000), India and
Pakistan (£209,000, £230,000) and Iran
(£36,000; £198,000).

Magnetic Tape.—The U.K. Trade
Commissioner in Vancouver has been
asked if he can put an engineer in
touch with a source of supply of paper
or plastic magnetic sound-recording
tape. The tape required is 0.248in wide
with a plastic or, preferably, paper
backing, supplied on a standard 7in
diameter 8mm motion-picture reel
carrying 1,225 feet of tape to give 30
minutes of recording at a speed of 7.5in
per second. A sample of tape similar
to that required is available for inspec-
tion in Room 111, Export Promotion
Dept., Thames House North, Millbank,
S.W.1. (Tel. : Victoria gogo, Extn. 3135.)
Firms interested in the enquiry are re-
quested to write direct to F. Sawford,
641, Granville Street, Vancouver, B.C.,
enclosing samples and giving full par-
ticulars.

N. and S. Rhodesia.—Owing to cur-
rency restrictions, which preclude
importations from dollar areas, dis-
tributors in_the Rhodesias are anxious
to learn of British sources of supply for

ARGENTINE
TELEVISION.—
H. E. Ing. Don
Juan Jose Vistalli
technical adviser
to the presidential
committee for the
Argentinefive-year
plan, inspecting
an experimental
E.M.1. television
camera. With
him are, right, Sir
Ernest Fisk and
I. Shoenberg.
6z0-line television
gear was demon-
strated to His Ex-
cellency during his
visit to Hayes.

the following: car receivers (6- and
12-V, 10-550 metres), domestic receivers
(A.C., all-drv and universal), radio-
gramophones, valves, test equipment,
hearing aids, and components. Litera-
ture and quotations should be sent to
H. Polliack and Co., Ltd., Polliacks
Building, Eloff Street, Johannesburg
(Continued at foot of next page.)
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Transformerless Television Receiver

First “A.C.[D.C." Set

ESIGNED on the familiar
lines of- the A.C./D.C.
broadcast receiver, with

series-connected valve heaters
and a half-wave rectifier for
the H.T. supply, the DPye
B18T television receiver has
no mains transformer. The set
is the first on the market in
which this technique has been
applied to television.

The makers state that the
set is designed for use on A.C.
mains of 230-250V, s50¢/s,
and that for supplies of
190-220 V an auto-transformer
is necessary. They make no men-
tion of the possibility of operating
the set from D.C. mains. How-
ever, there is no obvious reason
why this should not be practicable
and, in fact, a model has been seen
operating satisfactorily from a
240-V D.C. supply. Presumably,
however, D.C. operation would be
limited to supplies of not less than
230V.

The advantages of doing away
with a mains transformer are chiefly

In the B18T table model, the loudspeaker

grille is at the side of the cabinet.

the reduced weight and size of the
equipment. The dimensions of the
set have been brought down to
17} in wide by 12} in high by 12}in
deep and the weight to only 301b.
This is a considerable achievement
for a set with a 9-in tube (picture
74in by 6in).

The major difficulties in design
with an H.T. supply of the order
of 200V only obviously lie in the
line-scan circuits. The circuit is a
more-or-less conventional blocking

World ()f Wireless (contd. from previous page)

Further particulars are available from
the Board of Trade, Export Promotion

Dept.,, Thames House North, Mill-
bank, London, S.W.1. (Ref. E.P.D.
35814/ 48.)

Trade Literature relating to broad-
casting equipment is wanted by the
Chief Engineer, Dept. of Posts and
Telegraphs, P.O. Box 1280, Salisbury,
S. Rhodesia.

Pakistan.—Catalogues and illustrated
trade literature are required for an in-
formation roomn to be opcned at the
office of the Customs Collector, Chitta-
gong. They should be addressed to
the Customs Collector, Information
Roomn, Custom IHouse, Chittagong.

India.—P.A. equipment is required
by the Eastern Electric and Engineer-
ing Co., 127, Mabatma Gandhi Road,
Fort, Post Box 459, Bombay, 1.
Amplifiers of from 12 to 60 watts output
for operation from 230-V, so0-60c/s
mains and, in the case of the lower
ountputs, from 6- to 12-volt batteries,
are needed. Communications should
be sent by air mail direct to the com-
pany. (E.P.D. Ref. 38434/48.)

G.E.C.—\ multi-point Jow-level
sound reproducing svstem has been in-
stalled by the General Electric Com-
pany in the Council Chamber of the
Federation of Malava. Thirty loud-
speakers and thirty ribbon microphones
distributed among the tables bring all
members within range of a microphone

when they rise to speak. A single
6o-watt amplifier provides the sound
reinforcement, which is uniform in all
parts of the chamber.

Twin-diversity equipment has been
ordered from Marconi’s for the Police
Force of Eire. The main transmitters
will be installed some three miles from
the H.Q. in Dublin, from which they
will be remotely controlled. The com-
plete installation includes eight other
headquarters sets, fifteen mobile equip-
ments and fourteen receivers.

Twin-programme A.F. rediffusion
equipment has been installed by the
G.E.C. at Accra, Gold Coast, in place
of the company’s single-channel gear
which has been in operation for some
time. The equipment consists of four
standard G.E.C. s500-watt amplifiers,
four communication type receivers,
gramophone gear and an O.B. unit.
\When the line extensions have been
completed thev will provide for some
5,000 subscribers,

East  Africa.—Forty-eight Marconi
short-wave transmitters are to be in-
stalled in Kenya, Uganda and Tan-
ganyika, to provide ground-to-air and
point-to-point communications for civil
aviation services. Two types, the
TGSs41—a z00-watt set operating in
the 1.5-23 Mc/s band—and the TGSs01
—a 100-watt set covering 1.5-13 Mc/s—
will be used. A feature of the sets is
the ease with which any one of six
working frequencies can be selected.
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oscillator feeding a pentode valve
which in turn feeds the deflector
coils through a transformer. A
‘damping diode’ is connected
across the secondary and results in
a considerable increase of efficiency.
The primary is arranged as a
step-up auto-transformer to increase
the magnitude of the high-voltage
pulse on fly-back. This is fed through
a  half-wave valve rectifier for
E.1L.T., the filament of the rectifier
being fed from a winding on the
line-scan transformer. As the cur-
rent in this transformer must be
kept constant if the filament of this
valve is to be kept operating umder
proper conditions, the usual picture-
width control by valve input is im-
practicable. A variable inductance
in series with the deflector coil is
used instead.

A permanent magnet is used for
focusing. It has an adjustable
shunt, but as there is no tempera-
ture drift, focus is no longer a panel
control It also needs no current.
The frame scan is produced by a
blocking oscillator feeding a pentode
which is transformer coupled to the
deflector coils.  Sync separation is
cffected by a pentode and two
diodes.

The receiver portion comprises a
straight vision channel with four
R.F. stages, diode detector and one
V.F. stage. A second diode across
the V.F. input acts as a noise
limiter. The sound signal is picked
out of the cathode of the third R.F.
stage and after amplification in two
further stages is fed to a diode de-
tector and thence through a diode
noise limiter to the pentode output
valve. A.G.C. is provided on the
sound channel, delay being obtained
with the aid of a metal rectifier.

The H.T: circuit comprises a half-
wave rectifier with a 50-uF reservoir
capacitor and smoothing is effected
by a single choke followed by a
100-uF  capacitor. The valve
heaters are series connected, includ-
ing the C.R. tube heater; a tapped
resistor is included for adjustments
between 230 and 250V and there
is also a Thermistor in circuit as a
regulator.

The set has 19 valves and the
tube and costs 38 gns, plus purchase
tax. The panel controls are sound
volume, on-off and picture bright-
ness only. The usual pre-set con-
trols for line and frame hold, con-
trast and noise limiter among others
are accessible at the rear of the
cabinet.
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8&LIMITED

Vrtually Distoitiontoss

AMPLIFIER

b2 oy

This is a 10-valve amplifier for recording and play-back
purposes for which we claim an overall distortion of only
0.0l per cent., as measured on a distortion factor meter at
middle frequencies for a 10-watt output.

The internal noise and amplitude distortion are thus
negligible and the response is flat plus or minus nothing
from 50 to 20,000 ¢/s and a maximum of .5 db down at
20 ¢/s.

A triple-screened input transformer for 73 to 15 ohms is
provided and the amplifier is push-pull throughout,
terminating in cathode-follower triodes with additional
feedback. The input needed for |5 watts output is only
0.7 millivolt on microphone and 7 millivolts on gramo-
phone. The output transformer can be switched from
15 ohms to 2,000 ohms, for recording purposes, the
measured damping factor being 40 times in each case.

Built-in switched record compensation networks are
provided for each listening level on the front panel,
together with overload indicator switch, scratch com-
pensation control and fuse, All inputs and outputs are
at the rear of the chassis,

Send for full details of Amplifier type AD/47

’ 257]261, THE BROADWAY,
WIMBLEDON, LONDON,
S.W.19.

Telephones : LiBerty 2814 and 6242/4.
Telegrams : * VORTEXION, WIMBLE, LONDON.”
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[Price TMReductions

From the Ist August, 1948, our one and only price
increase, since the war, of 15%, will be cancelled
inrespect of the famous"POLYPHONIC ELECTROGRAM,”
" the New Price being £87, plus 6629, Purchase Tax.

The Quality of the Electrogram has not been impaired
to facilitate price reduction ; it is still a nine valve
(including rectifier) all-wave Radio Unit and Amplifier
with balanced paraphase output, electronic tone control
and Phase Inverter Speaker.

SPECIAL NOTICE

In view of the high Purchase Tax levied on
Radiograms, we are prepared to supply the Poly-
phonic Electrogram, less Motor and Pick-up, as a
HIGH QUALITY RADIO SET only, for £80, plus 3332, P.T.

B= Stocked by the Agents of * SOUND SALES " Limited.

Sound Sales L.

MANUFACTURERS OF

Quality Amplifiers 0 Radio Units 0 Playing Desks . Power Transformers and Chokes from 6W to 12.K.V.A.
Fluorescent :I'ube Chokes o Racks and Panels S Non-Magnetic Turntables Auto-call System for Factories, etc., etc.
§7, 8t. Martin’s Lane, London, W.C.2 (Temple Bar 4284) Works : Farnham, Surrey (Farnham 6461/2'3)

In their aim for quality and reliability the

designers of this Home Built Televisor

chose Gardners chokes and transformers.

Here once again, is proof that when only

the best is good enough, Gardeners com-
ponents meet every need.

Excensive research, modern design and
efficient manufacturing methods all com-

bine to ensure a performance that is
unsurpassed.

CARDNERS®

*“ SOMERFORD
TRANSFORMERS
AND CHOKES

full details on request

GARDNERS RADIO LIMITED
Somerford, Christchurch, Hants.
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Frequency Modulation

Some Comparisons with AM.

OST of the subjects I have
discussed lately have been
more or less related to

modulation—amplitude modula-
tion, to be precise. But nowa-
days frequency modulation is
supposed to be ‘‘ the thing,” so I
need not apologize for returning
to it.

There are already several large
books devoted exclusively to
F.M., so the next page or two
cannot be expected to provide a
complete education in the sub-
ject, but perhaps (shall we say?)
a basis for intelligent interest.

The difference between ampli-
tude modulation and frequency
modulation is just what the
names say—in A.M. the *‘infor-
mation’’ (speech, music, code,
etc.) is conveyed by varying the
amplitude of a carrier wave; in
F.M. it is conveyed by varying
the frequency. If you had a trans-
mitter you could A.M. it (at a
rather low frequency!) by turn-

b
CARRIER-WAVE ®) ﬂ
VECTOR i
a)
( g RN RESULTANT OF
SIDE VECTORS
, (FroM b)
)
SIDE-WAVE
VECTORS
Fig. 1.

represented by the 3-vector diagram (a).
their resultant (
added or subtracted from it, as at (c),
the carrier wave at modulation frequency.

modulation cycle at (b) ;

ing the anode voltage control up
and down. Or you could F.M. it
by turning the oscillator tuning
control to and fro.

In practical A.M. the anode
voltage is turned alternately up
and down at any desired modula-
tion frequencies by means of the
voltage developed across a choke

fy
i
|
|
]

wl™ T

By “CATHODE RAY"

in series with the H.T. supply,
this choke forming the output
coupling of a M.F. power ampli-
fier.

There are various ways of fre-
quency-modulating, some of
which are rather complicated.
Many use a reactance valve—a
valve in which the oscillatory
voltage is applied to the input
90° out of phase, so that the out-
put current (which js also in the
oscillatory circuit) leads or lags,
just as it does in an inductive or
capacitative reactance. The
amount of this synthetic react-
ance, and hence the frequency of
the oscillator, is controlled by
varying the slope of the valve at
modulation frequency by means
of the M.F. amplifier.

In A.M. the intensity or
volume of the signal or pro-
gramme being carried is repre-

HESULTANT
o,
’ I.\
> i
SIE VECTORS ' 4\ J:L
[N

CARRIER

- TOTAL
VECTOR

N

A carrier wave and the pair of side waves caused by amplitude modulation at a single frequency are
The two side vectors alone are shown at successive stages during one
dotted vector) is always in line with the carrier vector, so can be directly

zero. The depth of modulation
is 100 per cent.

In F.M. the intensity is repre-
sented by the amount of varia-
tion in frequency of the radiated
wave, called the deviation ; and to
modulate 100 per cent one would
have to make the frequency fluc-
tuate between zero and twice the
unmodulated carrier frequency.
That, needless to say, would be
quite absurd. In practice, the
maximum depth of modulation in
this sense is generally not more
than o.1 per cent, and is often
much less. A standard deviation
for broadcasting is + 75kc/s, and
the carrier frequency is usually
over 75Mc/s. For communica-
tions, * 15kc/s or less is com-
monly used.

This brings us to the important
matter of bandwidth. In A.M.
the bandwidth is twice the high-
est modulation frequency. In
F.M. it seems obvious that the
bandwidth is twice the deviation.

-
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which shows that the net effect of the sidebands is to vary the amplitude of

sented by the amount of varia-
tion in .amplitude of the radiated
wave, and reaches a limit when
the variation is equal to the un-
modulated amplitude of the car-
rier wave, because then the
carrier fluctuates between twice
its unmodulated amplitude and

zero, and it cannot go less than

Working on that assumption, in-
ventors have from time to time
hit on the bright idea of making
the deviation very small, with the
praiseworthy object of occupying
a much narrower channel than
would be possible with A.M.
Alas for their young hopes, their
assumption is wrong!
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It certainly does sound reason-
able to argue that if the fre-
quency of the carrier wave is
varied by, say, only * 100c/s, a
200-c /s band is all that is re-
quired for speech,
music . . . tele-  caprir-wave
vision, even. But VECTOR
in disconcerting Aj
fact, the band-
width is at least
as great as with AN
AM., and in
general is greater

This seems an

[

even more diffi- SIDE-WAVE
EC
cult statement to B ((G))
swallow than the
one about ampli- (8)

tude modulation

creating  side-
bands; and it is
certainly  more

difficult to prove
mathematic-
ally. But I hope
that during the last few months
(especially in ‘‘ Sidebands Again,”’

December, 1947), I was able to
convince any doubters that A.M.
does generate sidebands. The
clearest way of visualizing them,
I think, is with the help of a vec-
tor diagram. If you will agree
that the A.M. vector diagram
gives a correct analysis of A.M,,
I think I can undertake to show
how F.M. spreads its sidebands
to an equal or greater extent.

CARRIER-wAvE )
ToR ] 1/ AND
N ! o /
[ ’ -
]
(a) |
(l
\ ;
SIDE - WAVE
VECTOR

| o

V\

——

Fig. 2.

(Compare with Fig. 1.).
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on to the -carrier-wave vector
which is rotating at carrier fre-
quency, and move with it, so that
relative to us it is stationary, and
the two sideband vectors required
for any one modulation frequency

VECTORS RESULTANT

(lb) ‘ C/ <> <Z>» é\/ I

_A' I
/1
/|

CARRIER  “RESULTANT OF SIDE VECTORS
VECTOR (FROM b)

September, 1948

the remaining one on its own will
continue to vary the amplitude of
the carrier. In fact, if its length
is doubled, to be the same as the
carrier’s, as in Fig. 2(a) (instead
ot the half-carrier-length that is

Fig. 3. Restoring the twin side vectors of Fig. 1, but reversing one of them, as at (a),
makes their resultant always at right angles to the carner, as shown stage by stage at (b).
Adding this resultant to the carrier (c) yields approximately pure

F.M,, provided that the ‘ angle of wag ’’ is kept small.

appear to be rotating compara-
tively slowly (at modulation fre-
quency) in opposite directions.
Their resultant, as we have seen
so many times recently, and can
see again in Fig. 1 (b), is always
directly for or against the carrier
vector; so as they rotate they
alternately lengthen and shorten
the carrier vector, Fig. 1(c),
thercby giving a correct repre-
sentation of varying carrier am-
plitude.

RESULTANT OF CARRIER
SIDE-WAVE

If one side vector in Fig. 1 is omitted, and the other doubled (a) the amplitude
modulation is distorted and becomes mixed thh frequency modulation (indicated by the
resultant of carrier and side vector wagging from side to side).

modulation reduces the distortion (b).

Going back to the A.M. vector
diagram, Fig. 1(a), you may re-
member that the trick is to climb

It is worth noting that if one
side vector is abolished (to repre-
sent single-sideband transmission)

Reducing the depth of

the limit when there are two side-
bands) the amplitude modulation
is 100 per cent. But there are
two complications. One is that
the resultant of the carrier and
single side-wave gives a distorted
modulation. For example, when
the side-vectors in Fig. 1 are at
right-angles to the carrier vector
they cancel one another out and
the carrier is for an instant at its
unmodulated amplitude; where-
as with a full-length single-side
wave, as in Fig.
2 (a), the result-
ant when they
are at right-angles
is 40.7 per cent
longer than the
unmodulated car-
rier. If the depth
of modulation is
sufficiently small,
as in Fig. 2 (b),
this distortion is
, negligible.  The
! other complica-
l tion is that the

»

-
-
R

resultant no
longer keeps di-
rectly in line with
the carrier vec-
tor; it wags to
and fro like an in-
verted pendulum.
So instead of ro-
tating at a uni-
form speed, representing a con-
stant frequency, the radiated
wave alternately speeds up and
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slows down at the modulation
frequency. In other words, fre-
quency modulation!

So we see that while three con-
stant-frequency waves, as in Fig.
1, add up to give A.M., a com-
bination of two waves, as in Fig.
2 (which can be called either
single-sideband  transmission or
heterodyning, according to cir-
cumstances) yields a mixture of
AM. and F.M., both somewhat
distorted.

Pure undistorted F.M. would
be represented by a vector that
maintained a constant length and
wagged to and fro about its un-
modulated position in time with
the modulation. Can we find out
what side waves must be added
to the carrier wave to give this
result?

We can, perhaps, if we are
mathematicians of such a high
order as would be ashamed to bc
séen reading ‘‘Cathode Ray.” If
we are not, we can quite easily
build up a simple approximation
which will at least explode the
narrow-waveband fallacy.

The clue is in Fig. 2. Here a
single side-wave produces F.M.,
but unluckily it is mixed with a
lot of A.M. We have seen that
a second side wave such that the
vector resultant of the two is
always in line with the carrier
vector (as in Fig. 1) stops the
F.M. wag and gives pure A.M.
What we want is to keep the wag
and stop the variation in carrier
amplitude. Putting it like this,
it is easy to see that a good step
in the right direction can be
achieved simply by rearranging
the two side vectors so that their
resultant is always at right-angles
to the carrier vector instead of
being in line with it. The com-
bination with the carrier, as
Fig. 3 shows, is a vector that wags
in time with the side vectors, and
keeps a tolerably constant length
provided that the side vectors are
very much shorter than the car-
rier vector. From this we con-
clude that A.M. can be converted
into a nearly pure F.M. merely
by shifting the phase of the side-
bands by go° (or, what comes to
the same thing, reversing one of
them), provided that the depth
of modulation is small, as it
necessarily is with F.M.

The important point to notice
is that in order to make the car-
rier wave frequency vary at
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modulation frequency, it is neces-
sary to add side waves whose fre-
quencies are the same as in A.M.
For example, to vary a 1,000-kc/s
carrier wave between g9g.9kc/s
and 1,000.1kc/s 2,000 times a
second (i.e., at 2kc/s) it is neces-
sary to generate frequencies, not
ot 999.9 and 1,000.1kc/s, but
998.0 and 1,002.0kc/s, making
the bandwidth actually 20 times
the deviation.

That may seem very surpris-
ing—almost incredible—but so at
one time seemed the statement
that varying the amplitude of a
carrier wave necessarily brings
into existence waves of different
frequency. In both cases the
vector diagram is the clearest way
of visualizing the process.

For example, Fig. 3 has made
it clear that if the ‘“ wag’’ is very
small, the combination of a car-
rier wave and a pair of sidebands
(just as in A.M. except for the
9o° phase shift) is practically per-
fect F.M.; butif the wag were large
the simple pair of side frequencies
for each modulation frequency
would not be enough to make
pure F.M.; there would have to
be other vectors to neutralize the
progressive lengthening of the
combined vector towards the ex-
tremes of its wag. So one would
(quite rightly) expect the side-
bands to be more complicated
than with A.M. The important
quantity, evidently, is what
might be called the ‘‘angle of
wag.”” Comparing Fig. 3 with
Fig. 1, it seems to be the F.M.
equivalent of depth of modula-
tion; a more sensible one, any-
way, than our previous idea of
depth of frequency modulation as

deviation
———————— To understand
carrier frequency

clearly what this important

‘angle of wag’’ in the vector
diagram corresponds to in real
life may demand rather close
attention.

Obviously, the size of the angle
depends on the lengths of the side
vectors relative to the length of
the carrier vector. Yes, but what
decides the lengths of the side vec-
tors? In A.M. it is easy—the

amount by which the carrier am- |

plitude increases and decreases as
a result of modulation. In F.AL
it presumably has something to
do with the deviation.

Suppose you have a clock that |

always keeps perfect time, and
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Latest edition to the Imhof range ot cases
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also an electric clock driven irom
the public supply. Suppose that
the hour hand of the perfect clock
is removed, and the minute hand
of the electric clock coupled up in
its place. Then if the supply
mains were always exactly on fre-
quency the minute hands of the
two clocks would always be
exactly superimposed and move
as one hand. Except for the un-
conventional direction of rotation,
they could be regarded as a vector
representing an unmodulated car-
rier wave, working at the admit-
tedly rather low frequency of

By turning the clocks

c/s.
3,600
themselves steadily round anti-
clockwise once per hour, the
minute hands would be made
stationary, pointing (say) up-
wards, just as we ‘‘froze’’ the
carrier vectors in Figs. 1-3.

Now suppose that there is a
cold day, causing the daytime
load to exceed the capabilities of
the plant, so the Electricity Board
adopts (as it usually does) the
expedient of reducing the fre-
quency. (‘‘Free Grid’’ has im-
puted to the Government the
baser motive of lengthening the
working day in order to get more
output, but I won’t discuss that.)
The electric clock consequently
loses, so that gradually its minute
hand diverges to the left. By the
end of the power-load day it has
reached its maximum divergence
(or ‘“ angle of wag’’). During the
night the E.B. speeds up the gen-
erator, bringing the frequency
above normal; and if they have
managed it cleverly the two
hands again coincide next morn-
ing. To make the analogy per-
fect, the E.B. would have to for-
get to slow the machines down
during the second day, so that the
electric clock would continue to
gain, making its minute hand
diverge to the right. The cycle
would be completed during the
second night if the E.B. dis-
covered their mistake and reduced
frequency.

The modulation frequency in
this case is clearly 1 cycle per 2
days. (The carrier frequency, in
the same units, is 48 cycles per 2
days, because that is the rate at
which the minute hand of the per-
fect clock goes round relative to
the clock.) What decides the
angle of wag? Obviously two
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things—the rate of decrease and
increase in the minute-hand fre-
quency of the electric clock, and
the modulation frequency. If the
E.B. kept up their go-slow policy
for a week on end, the divergence
between the two minute hands
would clearly be 14 times as great
as for the 12-hour period imagined
above. So in F.M. the angle of
wag is inversely proportional to
the modulation frequency. Its
relationship to the rate of losing
and gaining is slightly compli-
cated by the question of how the
rate occurs. The easiest case to
consider would be the one in
which the slowing was applied
suddenly and maintained at a con-
stant rate all day, followed by a
sudden speeding up maintained
steadily all night. Suppose the
deviation were half the modula-
tion frequency, that is %o say, 1
cycle per 4 days. Then in 12
hours (one quarter of a M.F.
cycle) the divergence would
amount to one-eighth of a revo-
lution of the minute hand, or 45°.

This would be too large an
angle of wag to be represented
with reasonable accuracy by Fig.
3 (one pair of M.F. vectors).
Either the frequency deviation
would have to be reduced, or the
period of the modulation cycle
reduced (M.F. increased).

The above method of applying
the frequency modulation is what
we would call modulating by a
square wave. The angle of diverg-
ence increases steadily throughout
one quarter of a modulation cycle,
so the lower the M.F. the greater
the angle of wag. A little con-
sideration of the above example
shows it to be 36ox4»fd o ;d
degrees, where fq is the frequency
deviation and f, the modulation
frequency.

In radio one is generally more
interested in sine-wave modula-
tion, in which the frequency is
varied gradually, and the full fre-
quency deviation occurs only at
the peaks of modulation. Obvi-
ously the angle of wag will be less
than for square wave modulation,
because the average rate of losing
and gaining is less than the peak
rate. It is a simple problem in
integral calculus to show that the
average value over each half-

. .2 .
cycle of a sine wave is —times the

m
peak value. So with this sort of
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modulation the angle of wag (call
it 8) is
180 f,

o) =
Jo m o m fa
Expressing 6 in radians instead
of degrees we have the simple
formula
s

) =k

degrees.

m
So our angle of wag in radians
with sinusoidal modulating wave-

CARRIER
FREQUENCY (fo)
(a)
M= 0
I I |
MOD. FREQUENCY (f )/
4 m
(b) M=05
il
ol
o
(c) M= |0
| ]
in
7
3 fo
(d) M=25

Al

L.
- e

Sfm/ 4 \ FREQUENCY

fo  DeviaTion (fg)

(e) M= 10

W ARRIR .

-« (4f — > -— g —>

f
fo

Fig. 4. When the ‘““angle of wag "’
or modulation index, M, is small,
the only appreciable sideband fre-
quencies in F.M. are the same as
those for A.M. (a). As M is in-
creased, more side frequencies are
generated, so that the bandwidth
needed is always more than double
either the modulation frequency or
the frequency deviation.

form is equal to the ratio of fre-
quency deviation to modulation
frequency.

This ratio, which is the most
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useful way of reckoning depth of
frequency modulation, is usually
called the modulation index and
denoted by M.

When M is much less than 1, as
in Fig. 3, the modulated wave is
very nearly the same as if it con-
sisted of a carrier and two side
waves, as shown by Fig. 4 (a) for
a single f,,. When it is increased,
the first thing that is necessary to
add to the simple vector diagram
is something that will subtract
from the length of the resultant
vector at the extremes of its wag ;
that is to say, twice during every
modulation cycle. That again is
only an approximation; for
greater accuracy, frequencies
spaced 3, 4, 5 etc., times as far
from the carrier are needed. It is
difficult to calculate their ampli-
tudes, but they can be derived
from Bessel functions. If you
understood Bessel functions you
would hardly be reading this;
but fortunately it is not necessary
to understand them, because most
radio engineering books, and cer-
tainly all books on F.M., give
tables or curves of Bessel func-
tions from which the amplitudes
can be read off. Fig. 4(b-e) shows
how they build up as M is raised.
Notice how, unlike A.M., the
carrier amplitude varies and may
even disappear.

The thing to remember is a
rough rule that the total band-
width needed in an F.M. system is
equal to 2(fi +fa) (compared with
2fm in A.M.). Amplitudes out-
side those limits are so small that
loss of them causes negligible
distortion.

Seeing that the last thing one
generally wants is to spread the
bandwidth of a transmission wider
than necessary for the modulation
frequency to be carried, why use
large deviations? Why (since,
with the smallest f4, 2(fm+/fa)
must be greater than 2fy) use
F.M. at all?

That is too long a story to start
at this stage, and has been pretty
fully argued in the technical
press, But briefly—

The F.M. transmitter does not
have to handle 100 per cent. in-
creases in carrier amplitude as in
A.M., so can be smaller. The
modulator  can also be much
smaller than is generally needed
for high-quality A.M. It has often
been said that better quality can
be obtained from F.M., but there
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is no foundation for that, except |
in so far as reduced liability to
noise may be said to give an im-
provement in quality. l
It is this noise reduction that |
is the main argument for F.M.,,
and very shaky argument some of |
it often is. There are two main |
sorts of noise ; the general rushing
sound (fluctuation noise) that is
inevitable whenever a signal is so
weak that amplification has to be
pushed to the limit, and the clicks
due to motor ignition and the
like. In any reception that is
worth while, the amplitude of the
first sort of noise is much less than
that of the signal ; and in this case
F.M. gives a better signal-to-noise
ration than A .M., especially if M
is made large, and pre-emphasis is
used (see ‘‘Cathode Ray’ for
May, 1947). A large M means a
large bandwidth, for which there
is no room except at very high
carrier frequencies. On such fre-
quencies the usual sources of non-
fluctuation noise generally cause
little disturbance, with the im-
portant exception of ignition. This
consists of brief pulses usually
many times greater in amplitude
than the signal. So naturally they
sound like machine guns in the
ordinary A.M. receiver, especially
as its high selectivity prolongs the
duration of each pulse. The F.M.
receiver, with a constant-ampli-
tude signal to work on, is fitted
with a limiter which cuts all the
peaks down to signal level, and its
wide bandwidth preserves their
brevity. What F.M. enthusiasts
usually ignore in their compari-
sons is that A.M. receivers, too,
can be given wide bandwidths,
and de-emphasis, and limiters that
follow the modulation. When the
comparison is fair there is little
difference between A.M. and F.M.
in regard to impulsive noise, or to
fluctuation noise that is either neg-
ligible or comparable with the
signal. At receiver sites where
fluctuation noise is appreciable
(for example, beyond the range of
quiet A.M. reception), F.M. is
beneficial. But only so long as
the receiver is accurately tuned.
There are many other things to
take account of in a comparison,
and I have only hinted at F.M.
receiver technique; but being
limited for space I have picked
out the points that seem to cause
most confusion. I leave the rest |
to the copious literature of F.M. |

343

ACE RADIO

MODEL 600

DESIGNED FOR THE
DISCRIMINATING
LISTENER

* Ace ' Mode! 600 Console Receiver
gives world-wide coverage and ease
of tuning on short waves, combined
with high quality reproduction. Fitted
with a 7 valve chassis (plus magic eye
and rectifier).

Thereceiver with its R.F. stage opera-
ting on all short wave bands and full
electrical bandspread has an excellent
performance with a high order of
stability and complete absence of
microphonic feedback even at the
full audio output of its generous push
pull output stage. The tone system,
in addition to varying the audio
response, broadens the selectivity
characteristic of the |.F. amplifier to
permit reception of the higher mod-
ulation frequencies.

PRICE £45

Plus £9 .12 .6 Purchase Tax

Full Technical Specification
gladly supplied

ACE RADIO Lid.

TOWER RD., WILLESDEN,
LONDON, N.W.I0.

'Phone :
Willesden 3904-5




344

Wireless World

Unbiased

By FREE GRID

AN and

IT seems a great pity that we can-
not get rid of wavelengths alto-
gether and concentrate on frequencies
but if we must retain, for the sake
of the weaker brethren, the easily
visualized idea of curves, let us
at least make the conversion of fre-
quencies to wavelengths and vice
versa an easy and straightforward
see-at-a-glance business. 1t cer-

o

tainly is not very easy at present
owing to the awkwardness of the
factor 3.

_]ustifying her household accounts.

The Moguls of Broadcasting
House, who ought to know better,
still put the frequency half apolo-
getically in brackets following
the wavelength in the Radio
Times. Judging by the dial cali-
brations of their products, most
set manufacturers don’t seem to
have heard of frequencies, and it is
very irritating to have to convert
216.8 metres to 1384kc/s when
tuning in.

It has always been a matter of
great difficulty to get the public to
abandon or correct obsolete and
obsolescent methods of measuring
time and space. One of my ances-
tors, writing in September, 1752,
complained bitterly about the
trouble which the government of the
day was having to convince the un-
lettered masses that the Julian sys-
tem of celestial chronometry had
become sadly out of step with
actuality.

If, therefore, we must continue to
dabble in wavelengths let us at least
make their relationship to frequency
an easily calculable one. This we
could very well do by abandoning

the metre and returning to the foot
as the unit of A measurement.
Those of you who, like myself, have
been associated with wireless since
the ’'nineties will hardly need re-
minding that in those stirring days
A was invariably expressed in feet.
H my memory serves me right, sets
used in the Boer War were so cali-
brated.

The advantage of returning to
feet is obvious since 1 Mc/s = 1,000
ft, 10Mc/s = 100 ft and so on.
Admittedly the relationship between
Mc/s and feet is not quite as exact
as I have made it out to be, but by
a little permissible jugglery, of far
less magnitude than that which a
woman uses to justify her house-
keeping accounts or a politician his
statistics, this can be rectified. All
that is necessary is to adopt a
" New Look " foot which instead of
being equivalent to 30.48cm, has
a value of 29.9793cm. This latter
value is based on the latest measure-
ment of the velocity of propagation
by means of the cavity resonator
niethod which, according to the
N.P.L., is 299,793 +9 km/sec.

This new ‘‘foot’’ linked as it
would be to something unalterable
like radio propagation might well be
used as the basis of a new British
Decimal *“ Metric ** system, the ad-
vantage of which would readily be
seen and eagerly adopted by the
whole world. It would thus be up
to the President of the Board of
Trade to seize the opportunity of
redressing our trade balance by
arranging for the manufacture and
export of countless millions of the
‘“ New-foot ’* rules and in his honour
I think we might well call the new
unit the ‘‘ Barefoot.”’

The Cosmetometer

EOPLE have often asked me

who can legitimately
be termed the inventor
of what has come to be
called radar. I suppose
that the correct answer
is Prometheus, for, prior
to his daring fifth
column activities in the
celestial spheres, man did
not possess any means of
generating electro - mag-
netic waves. It is fairly
safe to say that after
using his new possession
to cook his morning kip-
per Mr. Everyman was

September, 1948

quick to notice that he was able to
come into the house after nightfall
without tripping over the mat,
thereby laying himself open to a
barrage of questions from his better
half about the way he had been
spending his evening. This un-
doubtedly constituted true radar
since Mr. Everyman’s ability to see
the mat was due to U.S.W. gener-
ated by himself and not by the
moon.

Prometheus could not, however,
have foreseen the manner in which
the fruits of his kleptopyretic activi-
ties were to be used countless cen-
turies hence by \Watson Watt and
others any more than Watson Watt
could have foreseen to what base
ends his pioneer work of the middle
thirties would be put in 1948. I my-
self would scarcely have credited ‘it
had I not had the good fortune to pick
up a bundle of typewritten papers
in a taxi. They had apparently
been left there with all the careless
abandon with which people seem to
leave their pheno-barbitone tablets
lying about.  The fact that the
papers were tucked into a heavily
thumbed copy of Wireless World
led me to glance at them. I was
astonished to find a complete speci-
fication of an invention prepared for
submitting to the Patent Office in
the joint names of a very well-
known radio engineer and an
equally famous women’s beauty
specialist.

The basic idea of this so-called
cosmetometer was that the radar
echo from the actual skin on the
face of the female being ‘‘made-
up’”’ in a beauty parlour would
arrive back a split micro-second
later than the echo from the sur-
face of the make-up paint, the time
difference between the two being
used to indicate the thickness of the
make-up on her face and lips. Ap-
parently it is of the utmost import-
ance that some women should have
a greater thickness of ‘‘coverage”’
than others. Speaking as a family
man used to sitting round a break-
fast table with a varied collection of
women in the raw, I can very well
believe that, and the inventors have
my heartiest good wishes for the
success of the idea.

—H

Women in the raw.
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Reducing Televisor Noise + Shortcomings of
Direct Coupling « Functional Circuit
Diagrams + Radio Jargon

Long-range Television

AM interested in II, W. N. Long’s

letter (your June issue) and the
limitation in television reception due
to noise which he has experienced.

I have not for some years experi-
enced television reception on very
low field strengths but T would sug-
gest that, if the noise he refers to
is receiver noise and not local inter-
ference, the ‘‘Cascode® '’ circuit
might be of interest as a possible
means of improvement.

The circuit consists of two triodes,
the first grounded-cathode, the
second grounded-grid, and the gain
is about the same as that of one
pentode of comparable slope. De-
sign and adjustment do not appear
to be particularly critical and for
6Mc/s bandwidth at 45 Mc/s the
noise factor should be about 1.75db.

H. G. M. SPRATT.

Enfield, Middx.

*Proc. I.R.E., June, 1948, p. 700;
Wireless World, July, 1948, p. 249.

Direct-coupled Amplifiers

’I‘HERE has been a noticeable
trend during the last year or so
to regard direct coupling (your July
issue, p. 266) as the apogee of re-
finement in audio-frequency ampli-
fiers, conferring untold (and usually
unspecified) benefits on the ultimate
performance. Since this form of
coupling normally involves sacri-
fices in other directions it is worth
while examining the basis of the
claims somewhat critically.

The following are the chief advan-
tages adduced by the advocates of
directly coupled amplifiers: —

(i) the gain/frequency response
can be effectively maintained
to a very low frequency;

(ii) the phase shift at low fre-
quencies can be reduced to a
low value;

(iii) the small phase shift at low
frequencies permits the appli-
cation of a large amount of
negative feedback;

(iv) the small phase shift pro-
duces a corresponding im-
provement in transient re-
sponse.

Let us examine these claims in-

dividually and collectively.

With a normal type of resistance-
capacitance coupling using typical
values, say a 0.02-pF condenser and

470-k2 resistor, the drop in response
at 30c¢/s is only 1db, while if o.1pF
and 470-kQ are used the drop is only
o.05db. The corresponding phase
shifts are 28° and 6°. In other
words, the fall in response and phase
shift, even with the smaller value
of coupling, are tompletely negli-
gible at the lowest frequencies in
the audible range.

The next argument presupposes
that when negative feed-back is
applied the stability limit is set by
the phase rotation at low frequen-
cies. It is rare in practice that
this is the case; when a large amount
of degeneration is attempted oscilla-
tion invariably occurs first in the
upper frequency range, if the feed-
back loop includes the output trans-
former.

This high-frequency instability
is, in turn, largely determined by
the gain and phase characteristics
at the higher frequencies. Now if
direct coupling is used we are imme-
diately circumscribed in our choice
of coupling methods, since the satis-
fying of the D.C. conditions must
be our prime consideration. As a
result normal directly coupled am-
plifiers tend to be of low gain and
consequently, for a given total gain,
a large number of stages is required.

It is easy to show that the per-
missible degree of negative feed-
back is determined by the number
of stages (see Dr. Buss’' equation
given in Terman’s ‘‘ Radio Engin-
eering Handbook '’); this evolves
from the fact that, at high frequen-
cies, each stage is, effectively, a re-
sistance and capacitance in parallel.

It is therefore true to say, in
general, that a greater degree of
feed-back can be applied to an am-
plifier consisting of a small number

60 WATT Amplifier ..

of high-gain stages than one with
a large number of low-gain stages,
even where these are directly
coupled.

Finally, the transient response of
the system will be determined, |
largely, by the high-frequency gain
and phase characteristics; it has just
been shown that, owing to the con-
comitant circuitry limitations im-
posed by direct coupling, the tran-
sient response may, in fact, be
rather poorer than with normal con-
ditions.

The disadvantages of direct coup-
ling, difficulties in initial setting,
variation of conditions with ageing
valves and dependence on the sta-

lnllcls
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bility of HT. supply, are, of course,
too well known to require elabora-
tion.

The writer has noted that the de-
votees of direct coupling are not
above using RC networks for equal-
ization of recording characteristics,
tone controls, or decoupling of
screen and cathode circuits, any of
which may produce its own phase
shift. There are, of course, certain
specialized  requirements  where
direct coupling is essential; e.g., in
video amplifiers and electronic con-
trol equipment: for normal audio-
frequency use, however, it is not
worth while sacrificing the freedom
of action which normal coupling
affords for the illusory advantages
of direct coupling.

E. JEFFERY.

Arborfield, Berks.

“ Quality in the Home ”

TO say, as you do, Sir, that you
are not entirely convinced by
all the arguments adduced by H. S
Casey in your August issue is, I
should imagine, an example of the
masterly understatement for which
we British are famous.

So many fallacies gathered to-
gether in one place should provide
fair shares for all readers in the
sound-quality section to discuss, so
I will confine my comments to the
account of my alleged activities in
1938, which is a complete misrepre-
sentation. - In the article referred
to by Mr. Casey (March roth, 1938),
so far from advocating scale-distor-
tion remedies, such as a weighting

%,
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network, as a result of the great
difference between actual and re-
produced levels of sound disclosed
by tests in the Queen’s Hall, I
showed that under the quite typical
conditions described there was no
substantial difference. And where,
for various reasons, sound repro-
duced in the home has to be at a
much lower or higher level than the
original, I have insisted from the
start (Sept. 24th, 1937) that the
remedies commonly  proposed—

‘bass compensation,”’ etc.—are
usually fallacious and may some-
times even make matters worse.

Mr. Casey has confirmed my im-
pression that after all these years
the ‘“Cathode Ray '’ picture of this
subject has faded or become defo-
cused in many minds, or perhaps
was insufficiently clear in the first
place, and ought to be rescanned.
This, if you were to agree, and to
reserve the necessary area of screen
in a future issue, 1 would be very
ready to do.

‘“CATHODE RAY.”

Directional Arrows

IN your April issue, I dealt with
directional arrows in a frivolous
manner; here is a serious sugges-
tion.

In your July issue a circuit dia-
gram on page 266 contains a two-
way switch for feeding the grid of
a2 valve from ‘‘Radio’’ or ** Pick-
up.”” The switch is shown as at (a)
in my diagram.

Since the direction of cause-to
effect is from the pick-up to the
valve, 1 suggest that the circuit
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would have been better drawn as
at (b).

This way of drawing the arrows
corresponds to the verbal explan-

RADIO

PICKUP «—o0

(2)

RADIO

PICKUP~>—0

(b)

ation ‘‘ The (output of the) pick-up
is fed to the grid.”’
L. H. BAINBRIDGE-BELL.
Haslemere, Surrey.

Superlatives

Ab technical librarian in an engin-
eering organization I should
like to endorse heartily all you say
about the use of superlafives in
your July editorial of Wireless
World. T think, however, that the
situation is even worse than you
have suggested For mstance, the
words ‘“super’’ and ‘‘ultra,’’ have
come to indicate even a difference
in kind—** supersonic ** embracing
velocities hxgher than sound, and

‘ultrasonics”*  frequencies above
the audible range.

This would be all very well if it
was adhered to strictly, but we find
at least one manufa.cturer marketmg
apparatus labelled *‘supersonic’’
when it uses high frequency, not
high speed, sound waves.

The professional institutions or
the standards institutions should
make some effort in this matter
quickly or technicians and librarians
alike will be lost in ultra confusion!

A. L. VINYCOMB.

Clacton-on-Sea.

‘ Meaningless Misnomers ”

REE GRID” has taken me to
task for suggesting, in Wire-
less Engineer, that certain prefixes
should be used. In part, his objec-
tion is that I have seen these pre-
fixes in print. I can only confess
meekly that it was the best print:
these prefixes are recommended by
the International Standards
Authority (I.S.A.), and as the W.E.
correspondence was about standard-
ization, it seemed to be no place
for unconventional suggestions.

The real trouble is that the Greeks
never needed to refer to 10'* or
10", ““Free Grid’s’’ suggestions
appear to me to be quite unsuit-
able: hexagon and sextet are
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already in the language with the
implication of “ x6'" and I think
it would take most of us a long
time to learn whether ‘“hex' was
now to stand for 10® or 10—°. His
10° and 10—* cannot be abbreviated
because they are both the same.

The proposed prefixes do not
cause me that horror which they
produce in ‘‘Free Grid."”" Already
we have mega and micro, neither
having any obvious connection with
10® or 10—°. Nano, a dwarf, seems
quite good for 10—, while ‘‘giga,"
the root of gigantic, should be easily
remembered. Tera, which was got
into the English language as the
root of teratology, meant a miracle,
or a portent. This is just the pre-
fix for 10'%, and I never regarded
Jack the Giant-killer as a cure for
school-girl laughter.

There is, I think, no real reason
for clinging to Greek in seeking a
prefix for cycles per second. The
essential thing is that we should
have a short prefix which cannot
cause confusion when abbreviated.
Mega, milli and micro are a good
group which should be broken up.

The whole question of word-
creation requires great care. The*
text-books are littered with care-
fully invented words, like audion
and rhumbatron, which have failed
to stick. ‘““Pf’’ and radar are ex-
amples of words which work: micro-
microfarad and radiolocation are ex-
amples of words which do not.

Stockholm. H. JEFFERSON.

Tax on Valves

HIS tax on valves (although
reduced) is still beyond a joke.

If through unlucky accident a valve
goes up in smoke a proportion of the
cost involved goes up in purchase
tax. We don't destroy our valves
for fun! Our Chancellor should
relax. It's hard to have to suffer
from the output valve distortion
because we simply can’t afford this
(Government extortion.

Transformers and capacitors are
both exempt from tax; why should
valves be singled out? is a question
we all ask. We listeners have almost
reached the limit of our tether: we
want this unfair tax on valves*
abolished ALTOGETHER.

ROBERT C. BELL.
Ambleside.

*and H.T.B.s.

Feedback and Distortion

HE letter from Howard Booth

in your June issue on the sub-
ject of overload distortion in ampli-
fiers with negative feedback calls
attention to the possibility of dis-
tortion being produced by fre-
quencies outside the normal desired
pass band or within the extended
range of the amplifier due to f-b.

Worlild

I would like to add some remarks |
covering the more general case of
frequency selective f-b, whether
introduced by a selective network |
as tone control or present as the
result of deficiencies in the amplifier
itself.

Where there is a level frequency
input to the amplifier, any increase
in gain of a range of frequencies,
brought about by reduced negative
{f-b, at those frequencies, must result
in overload unless the general out-
put level is reduced. This effect is
noticeable in amplitiers where bass
boost has been obtained by selective
f-b to compensate for deficiencies in
the loudspeaker system, overloading |
occurring in the bass well before the
amplifier is fully loaded at other fre-
quencies. It can also take place
where the amplifier itself introduces
frequency distortion and where no
deliberate selective f-b is employed,
as a smaller degree of f-b auto- |
matically takes place for those fre- |
quencies which are subject to less
amplification (without f-b), thus in-
creasing the effective input. This
could be tolerated if the lower nor-
mal gain were spread evenly over |
the various stages or possibly if it
were confined to the first stage. Un-
fortunately such deficiencies are
usually mostly encountered in the
output stage and either this stage
or an earlier one will be overloaded
if considerable f-b is employed.

The above argument applies |
where there is a level frequency in-
put. Where the input is deficient
in a certain range of frequencies it
is quite possible to use selective f-b
to boost them to the general level,
without distortion. Tone control in |
the form of attenuation by selective
f-b is, of course, also quite harmless.

It will be seen, therefore, that if
it is desired to straighten out the
response curve of an imperfect
amplifier by means of negative f-b
a lower output level must be
accepted if distortion is to be
avoided. This may be somewhat
offset by the larger apparent output
in the bass. Treble boost by selec- |
tive f-b is not likely to introduce
trouble if careful attention is paid
to phase shift in the network, but
it is best, in my opinion, to confine |
the use of bass hoost to cases where
the input is lacking in the low notes,
such as with the modern types of
pickups, unless a lower general out- |
put level can be tolerated.

Newquay. C. C. GERRY.

|
Surgeless Volume Expansion
—Correction ‘

In this ‘‘Letter to the Editor’’
{our June issue) the double diode
valve type should have been given
as 2D4B. The cathode resistor of the
‘“signal’’ AC/SP1 valve is 068o
ohms.—EDITOR.
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Random Radiations

By *“DIALLIST”

Aircraft and Television

SEVERAL CURIOUS INSTANCES of
interference into television reception
by aircraft have been reported at
intervals in Wireless World. ‘What
one may call the normal type is that
due to the arrival of the signal direct
and also by reflection from the air-
craft. The effect of this is to pro-
duce a ‘‘ghost’’ image, the dis-
placement of which from the original
depends on the difference between
the lengths of the two paths. An-
other phenomenon reported is the
appearance of vertical light and dark
stripes over the image. That, I
believe, may be due to the reception
of radar pulses reflected from the
aircraft. In last month’'s issue
R. M. Staunton-Lambert briefly de-
scribed what seems to be a different
form again. \What he finds is that,
though sync is more or less un-
affected, the light density of the
image fluctuates. This set me think-
ing of the effect we used to call
‘“ beating’’ which was often seen on
G.L. Mark II radar receivers during
the war. The ‘“ break ’’ correspond-
ing to a particular plane, after being
quite steady for thousands of yards
of the course flown, would start
flopping up and down, rather like
the flame of an oil lamp when the
reservoir is just about empty. This
often happened when the plane was
making a turn. The explanation
given by the pundits was that it was
due to reflections from the revolv-
ing propeller at certain angles. The
normal speed of propellers is, one
was told, 1,500 r.p.m. In the G.L.
Mark II receiver there is a rotary
aerial switch driven by an induction
motor from a 230V, 50-c/s supply.
The switch therefore rotates at
rather under 3,000 r.p.m. The beat-
ing was supposed to be caused by
the arrival of the reflections varying
1,500 times a minute at an aerial
system switched at 3,000 r.p.m.
Now, in the television receiver
there’s also a form of switching at
3,000 times a minute—the frame
time base, with its 50 scans a
second. It seems possible that when
the plane is in certain positions in
relation to the receiving aerial,

varying reflections from its rotating
propeller interact with the frame
time base and cause beats in the
form of fluctuations of light density.
It would be interesting if the corre-
spondent who made the report could
compile some data on the position of
the plane (i.e., flying straight or
turning,  head-on, tailon or
broadside-on) when the interference
is at its maximum and minimum. I
should mention, by the way, that
there's another similarity between
G.L.II and the television receiver
in the frequencies used. Those for
G.L. were also of metre order: 54—
86 Mc/s, if I remember aright.

Ultrasonics .

UNTIL THE OTHER DAY, when one
whom I may term a front-room,
rather than a back-room boy of the
Department of Scientific and Indus-
trial Research had lunch with me,
I hadn't realized how much activity
there was in this country at the
present time in the way of research
and development in ultrasonics.
Ultrasonics is concerned with vibra-
tions at frequencies between 20 kc/s
and 2 Mc/s. Some super-enthusiasts
see in it the answer to half the prob-
lems with which mankind is faced
to-day. Others, taking a more
realistic and sensible view, believe
that in ultrasonics we have, if not
a universal panacea, at all events
something with great potentialities.
So far, only two types of ultrasonics
generators have been evolved, the
magnetostriction and the piezo
crystal. FEach has its pros and its
cons. The magnetostriction type
can develop useful amounts of
power; but it becomes very hot in
operation and liquids to which it is
applied boil. In the piezo-crystal
generator the power is developed at
the surface of the crystal. Crystals
are fragile and delicate things and
you might hardly associate their
physical vibrations with kilowatts of
power. Yet at least two British
concerns have got far enough al-
ready with crystal generators to be
talking in terms of at least half-
kilowatts of mechanical energy. The
practical  applications?  They're
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legion. The lay papers have already
given some account of the success
in laundering operations (the dirt is
literally shaken out of soiled clothes)
obtained by the Mullard Electronics
people, who are concentrating on
magnetostriction generators—it's all
to the good if the water does boil
when you're using it for washing.
Non-destructive tests of materials is
another big field.

Wide Fields

IN THE OoLD DAYs the only known
way of obtaining an idea of the
quality of castings, forgings, steel
ingots and so on was to cut up a
certain percentage of each batch in
order to discover whether or not
they contained flaws, air holes or
‘ pipes.”’ Then came the X-ray
method, which has the great advant-
age (particularly in the case of ex-
pensive finished articles such as
aeroplane propellers or gun barrels)
that none of a batch is destroyed
during the tests. Further, the de-
struction method is not a certain
one; faults may be present in just
those pieces which escape being
tested. Ultrasonics already provides
a means of making the tests pre-
viously carried out by X-rays. The
generator is far less expensive and
the results are most promising. In
some of the tests radar methods are
employed. Take the testing of a
casting in the form of an armchair,
Vibrations are applied at the circum-
ference and are normally reflected
back to a receiver, also at the cir-
cumference, from the boundary of
the central hole. By means of a
C.R.T. display the normal time for
the out-and-home journey is
measured. Should there be a flaw,
reflection will take place from its
boundary and the shorter travel time
will be shown up by a displacement
of the break on the timebase trace.
Castings of irregular shapes may be
tested in the same way, but as many
reflections occur here, a skilled
operator is needed to interpret them
correctly.

Spelling Bee ?

My oLD COLLEAGUE FREE GRID
appears to be suffering from a bee in
his bowler. Why, in view of that
profound knowledge of the classics
that he sometimes displays, he
should imagine that ter- is the Latin
prefix meaning threefold and tri- its
Greek equivalent I don’t know. The
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truth is, of course, that tri- is com-

mon to both ancient tongues, as you |
|

may see in which is
pure Latin, and in the ‘‘ trigon’’ of
trigonometry which is equally pure
Greek for the same thing. If Free

‘" triangle,”’

]

Grid really wants to rechristen all |

the multiples and submultiples of
our electrical units on the index
system why doesn’t he adopt the
method invented by (I think) John-
stone Stoney? Johnstone Stoney
called 4.5 x 107®*m {our point five
eighthet metres. On those lines a
microfarad would become a sixthet
farad and a picofarad a twelfthet
farad. So far as I remember, the
plain ordinals were used for num-
bers with positive indices, which
would make the kilocycle into a
third cyvcle and the megohm into a
sixth ohm. The trouble about such
a system is that it would not be
international. As the metric system
is so firmly established, it’s not likely
to be ousted and we shall go on using
deka-, hecto-, kilo- and mega-
for the multiples of units and the
Latin deci-, centi-, milli-, for the
submultiples. Mega-, micro-
pico- also seem to have come to stay.
The real bother is that nowadays we
want to go many steps further up-
wards than the 10° of mega- and
many further down than the 1o07'*
of pico-.

MANUFACTURERS' LITERATURE

Illustrated leaflet
indicator lamps, from Acru Electric
Tool Manufacturing Co., 123, lyde
Road, Ardwick, AManchester, 12.

describing neon

Catalogue of valves for industrial,
medical and special applications, from
the Edison Swan Electric Co., 155,
Charing Cross IRRoad, London, W.C.2.

The following additions have been
made to the illustrated leaflets issued
by Marconi's Wireless Telegraph Co.,

Chelmsford: ’* Marcomi Broadcasting '
(Ref. SP12),  V.H.F. Direction
Finder” (IRRef. SL34) and ‘' Type

ACPT8 Transmitting Valve” (Ref.

By1).

Illustrated lcaflet describing the
‘* Universal Dial and Drive System '
made by the P’lessey Company, Ilford,
Essex.

List of A.C. and D.C. solenoids made |
by Westool, Ltd., St. Helen’s Auck- |

land, Bishop Auckland, Durham.

Leaflets describing Type P41.R. trans-
formers and Series B coil packs madec

by Weymouth Radio I\Izmufacturing|

Co., Crescent Street, Weymouth.

and |
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INI)ICA TORS -

{

found on all types of clectronic and domestic electrical apparatus.

IN ALL COLOURBS

The types

Univcrsally used by reason of their complete reliability, these signal fittings are
|

| illustrated are for low-voltage usc, and are designed for M.E.S.-cap and similar

lamp bulbs.

= 250, 500 V. peak test).

Models are available with one pole to “/ive” frame, or with frame
“dead” (when max. [peak] wkg. V. to E.
holding arrangements ensure permanent trouble-free contacting.

Internal lamp-
Types also

| manufactured suitable for M.B.C. and S.E.S lamps.

export

Enquiries for direct—and indirect—
are particularly

invited.

REGISTERED TRADE MARK

B A FBULGIN € CO. LTD

BYE PASS RD. - BARKING

. (3 ULGIN ) o

Telephone RIPpleway 3474 (5 lines)
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A Selection of the More Interesting Radio Developments

DIRECTIONAL F.M. SYSTEMS

IN directional systems where the
critical changes in signal strength
are caused by changes in the ampli-
tude of the carrier, due to the relative
orientation of receiver and transmitter,
it is not possible to use frequency-
modulated signals alone, because the
strength of such signals is independent
of wave amplitude, and would there-
fore be the same for all directions in
space.

According to the invention, the diffi-
culty is overcome by introducing an
auxiliary phase modulation between
the transmitter and receiver, from
which the desired directional informa-
tion is derived. In its simplest form
a spaced arrangement of aerials is used,
either at the transmitter or receiver,
and these are successively switched into
circuit in cyclic order, thereby impos-
ing a phase sweep which depends upon
the relative orientation of the spaced
aerials, and is therefore a function of
changing direction.

The use of frequency modulation
permits several different beacons to be
operated on the same carrier, so that
each dominates a given area. It also
simplifies the problem of eliminating
interference.

Standard Telephones & Cables, Ltd.;
C. W. Earp; and C. E. Strong. Appli-
cation date, August 4ih, 1944. No.
594530.

TELEVISION

IN transmission, the audible signals
included in a television programme
take the form of an intermittent
sequence of frequency-modulated ele-
ments of the carrier wave on which the
picture and synchronizing signals are
imposed as amplitude modulations. The
F.M. signals are timed to follow the
synchronizing impulses in the otherwise
idle flyback period of each of the scan-
ning lines, so that they are sufficiently
close-set to preserve apparent con-
tinuity. An auxiliary pulse generator,
linked to the saw-toothed scanning con-
trol, serves in combination with a delay
circuit to pass the sound signals at the
proper intervals to a common mixing
valve. .
In reception, the picture signals are
separated from the synchronizing
signals in known manner. The input
also includes a branch circuit with a
selector or gate valve which is con-
trolled from the local scanning oscil-
lator so that, at the proper instants, it
can pass the sound signals through to

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

a frequency - discriminating circuit,
where they are first converted into
equivalent amplitude modulations and
then fed to the loudspeaker.
Marconi's Wireless Telegraph Co.,
Lid. (assignees of G. L. Fredendall and
A. C. Schroeder). Convention dale
(U.S.A.), March 24th, 1944. No. 595730.

PULSE-MODULATING CIRCUITS

PASSIVE network of inductance
and capacitance is used to super-
pose speech or other signals on a train
of pulses, normally of equal spacing.
The modulating circuit M includes a
series of iron-cored inductances shunted
by condensers. It is fed with pulses
of constant repetition frequency from
a source S, and simultaneously with
signals from a microphone amplifier A.

less the latter are tuned to a high de-
gree of accuracy.

According to the invention, fre-
quency-modulated signals are used both
for interrogation and response. It is
then found that any phase-shift that
may occur in the tuned circuits is with-
out effect on the relative phase of the
demodulated signals and so does not
impair the accuracy of the distance
indicator.

Bendix Aviation Corp. Convention
date (U.S.A.), October 15th, 1942. No.
587773.

TWO-WAY SIGNALLING

IGNALS are sent from point to
point, in both directions, by am-
plitude - modulating two interlaced
trains of pulses, both on the same car-

The fluctuating signal current varies rier wave, so that no change-over
TIME MODULATED
PULSE OUTPUT
A oo
L m o
S
P_
b N
| L1
V\ LTSN / v
Pulse-modulating network. N /
the permeability of the inductance
cores, and so alters the retardation | 1 1 | 1
curve of the network. e ol i

In the diagram showing the result-
ing time modulation of the pulses, I
represents their original spacing, and
Pi the relative displacements produced
under the influence of an audio signal
V. The system is particularly suitable
for multiplex signalling, because the
time displacements are small enough
to permit the use of a relatively large
number of separate channels.

Standard Telephones & Cables, Ltd.
(assignees of E. Labin). Convention date
(U.S.A.), July 24th, 1944. No. 593101.

F.M. INTERROGATOR-RESPONDER

IN a known method of measuring dis-
tances, an amplitude-modulated in-
terrogating signal is radiated from one
station and automatically triggers a
similar response signal from a distant
station, which radiates on a carrier
wave of different frequency. The re-
sponse signal is rectified at the calling
station, and the distance between the
two stations is then indicated by the
phase difference between the two low-
{requency signal components. In prac-
tice, it is found that serious errors can
otcur, owing to the phase-shift of the
modulation envelope that is liable to
take place in the receiving circuits, un-

‘\‘\p‘_z-_k;-—'i/—:k—

sw_it.ch is required for sending and re-
ceiving.

Each of the stations is provided with
a pulse generator which is coupled to
the local transmitter through a gate
val\{e, so that transmission from that
station occurs only during the positive
half-cycle of each pulse. The local
receiver is then automatically muted,
but is made operative during each of
the negative half-cycles.

The pulse generators at the two
stations are interlocked in such a way
that the cessation of the first pulse re-
ceived from the distant station triggers
a response pulse from the local station;
and so on, until the two stations are
connected by two interlaced trains of
pulses, both having a repetition f{re-
quency determined by the transit time
between the stations, plus the time
constant of the local generator. The
modulating signal is not allowed at any
time to reduce the pulse amplitude to
z€ero.

Ace Electronics, Ltd.; L. C. Welch,
and R. ]. Cook, Application date,
April sth, 1945. No. 591968.
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1998

ACKNOWLEDGED
< THROUGHOUT
THE WORLD

RESISTORS - CERAMICONS - Hi-K CERAMICONS - POTENTIOMETERS

SUPPRESSORS . VITREOUS ENAMELLED WIRE-WOUND RESISTORS
Erie Resistor Ltd., The Hyde, London, N.W.9, England

Tel :+ COLindale 8011-4 Cables: RESISTOR, LONDON.
Faetorles London&Gt Yarmouth England* Toronto,Canada“ Erle Pa.,U.S.A.
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Evidence of PROGRESS

The illustration above shows an ACOUSTICAL product
of ten years ago—an amplifier designed for high quality
reproduction of records and radio programmes.

Using push-pull triodes throughout—RC coupled through-
out—independent treble, middle and bass controls etc., it
was considered about the best that could then be obtained.
Indeed the circuit is often specified today for high quality
reproduction.

A comparison of the performance with that of the QA12/P
reveals the extent of recent developments.

| N Improvement |
| Pre-war | aAnp l Cemeved |
Output deviation | 3db | 03db |7 times better (%
within 20-20,000 | power change).
c.p.s. range |
Frequency range l 30-15,000 | 15-30,000 Increase  of two
within 4+ | db .., c.p.s. C.p.S. octaves,
| Total distortion ac 10 2% | 0.1% 20 times less distor-
| watts (Both models tion.
| rated 10-12 watts). [ |
Sensitivity (r.m.s. for‘ 0.2v 0.0015 v !
full output) - ) 120 times more gain ’
Background  noise 120 | with no background |
(equivalent r.m.s. | microvolts | microvolt increase,
at input) ... aco || | |
Backgroundforequal —65db | —80db | I5db lower back- i
(low) gain . | ground.
Load impedance 2 [ 12 Better damping.
' Internal impedance | I
| Treble and bass con- | variable variable | Wider range of con-
trols extent of slope of | trol and slopes of
, boosts and | boosts and | controls more ac-
cuts. cuts. | curately  designed
for small room |
| listening conditions, |
— PRICE ‘ | "50% ress cose.

@L(Icvasnam

Acoustical Manufacturing Co., Ltd,,
HUNTINGDON. Tele. : Huntingdon 361

Wireless World
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Delephone ~ WOOLWICH 1422
CAMBRIDGE ROW - WOOLWICH S-E'I18

¥ [ Type No. 22
w’ i g

Type No. 10 Type No. 19

‘SYDNEY S. BIRD gz/m[

X.
MBRIDGE ARTERIAL ROAD, ENFIELD. [M(l:/)?
“Phone. Enfield 2071 2 ‘Grams: Gopacity. £
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MEASURING INSTRUMENTS (PULLIN) LTD. (Depe. 1) Vererhomten s’ sndom W.3

o

Today's outstanding development - 3 mains operated T
record player with inbuidt 3 watz amplifier, tpeak

and new fool-proof auto-stop motor.

The - Recordmaster * sells on first ught of s
attractively styled case - it can be played anywhere,
anytime. Send for decails now

Price £H.11-0 list
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For precision alignment of Tuned Circuits
and

of Electrical

Phenomena.

Itlustrated are the
latest models of the
1200B  Oscilloscope
and the 14008 Visua!
Alignment Signal
Generator,

Special features of
the Oscilloscopeare :
High gain D.C. ampii-
flers on both ax.x,
linear time base with
perfect synchronisation
at any irequency. Coiu-
plete independence of
all controls from each
| other.

| The 1400B Unit will
show the shape and
characteristics of a tuned
c.rcuit  response curve
on  the  Oscillograph
acreen. Thus perfect
alignment of an LF. or
R.F.amplifier in easily
accomplished.  Overall
size of combined jnstru-
meants: 77 wide, 117
high, 97 long.

visual observation

® We also make elec-
tromic  equipmend  for
special purposes. if you
Y have a problam in (his
field we will be pleased
lo co-operate.

(B ==
\ 7.» ¥ : Early Delivories.
@ Model 1200B Oscilloscope, £32 0 0 @ Model 1400B Unit, €8 10
Write for Specifications to :—

INDUSTRIAL ELECTRONICS

229, Hale Lane, Edgware, Middx. Tel. : EDG. 7312

Makers of Industrial Controls and Precision Instruments.

ON THE_WAY=

{ Watford 7241,

/ 2 IMPORTANT ADDITIONS |

to the range of
DENCO COIL TURRETS

C.T.4. A complete tuning unit of
advanced design for use in communi-
cation receivers, having one high
gain R.F. stage, mixed and separate
oscillator. Covers in six ranges
175 ke¢/s to 36 Mc/s with 1.6 Mc L.F.

77,

5 amateur bands plus logging scale
for other frequencies. Many other
important features.

C.T.7. The important addition of an
R.F. stage to our well-known C.T.6

refinements has evolved the C.T.7,
which is designed more particularly
for world-wide broadcast reception.
For 465 Kc LF. covering in five
ranges 150 kc/s—30 mc/s.

For full particulars
ask your stockist or ‘ﬂ,
write ;

DENCO (CLACTON) LTD., OLD ROAD, CLACTON, ESSEX
Telephones ; Clacton 807-8 Telegrams : Denco, Clacton

Calibrated Band Spread tuning of |

general coverage turret, plus other |

Headphones which uphold British Prestige

S. G. BROWN, Type ‘K’
Moving Coil Headphones,
supply that High Fidelity
Reproduction demandedfor
DX work, monitoring and
laboratory purposes, etc.

OUTSTANDING

CHARACTERISTICS.

0.C. RESISTANGE, 47 Ohms.

IMPEDANCE, 52 Ohms at 1,000
¢.p.s.

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

Descriptive Literature on request.

PRICE £5-5-0 PER PAIR

Your Local Dealer can supply

TYPE " K.*

For details of other S. G. Brown Headphones (prices
from 30/- to 63/=) write for illustrated Brochure “ W.W."

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE.

Telephone :

SHAKESPEARE STREET, WATFORD, HERTS.

STEWART TRANSFORMERS

LIMITED

(.

We manufacture High Grade Trans-
formers and Chokes for Industrial
and Laboratory use.

APPLICATIONS

A.F. Amplifiers, R.F. Equipment, Tele-
vision, Rectifying Equipment, Power,
Low Voltage Lighting.

Illustrated Brochure sent on request.

1021, Finchley Road, London, N.W.11

Tel : SPEedwell 3000 and 3533
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THE NEW ¥VITAVOX:
G.P.1 PRESSURE UNIT

(1) Forged magnet housing. Bonderized and finished in a wear resistant
thermo-setting plastic enamel.

(2) Centre pole Ticonal G magnet giving a tota! useful flux of 80,000 lines
and a flux density of 16,500 lines per sq. cm with no external field.

(3) Locator registering pole with relation to top plate and maintaining gap
width within .001".

(4) Pole cap machined to a tolerance of +.000" —.001” to ensure
accuracy of assembly,

(5) One-piece diaphragm of non-corrodible Duralumin with
tangential surround. Voice coll wound directly on to diaphragm
to ensure strength and reliability. Phosphor bronze lead
out strips.

(6) Satin Chromed top plate secured to magnet housing with
socket headed screws and providing accurate registration
for throat and pole locator.

57) Rubber gasket to prevent ingress of dust and moisture.

8) Non-rotating terminals,

(9) Die-cast throat incorporating phase correction device
to ensure | H.F. r Plated and finished
as magnet housing.

—— (10) Dust cap to protect unit when not In use,

VITAVOX LIMITED,
Westmorland Road, Londow, N.W.9.
Tel.: COLindale 8671.

Impedance IS ohms. Peak Power
Handling Capacity 20 watts.
List Price £9.I0.0.C(Complete in
felt-lined wooden stowage box.)

FOR
YOURSELF

at
STAND 137, WEST HALL,
FARNBOROUGH

(1 4
\MR"O‘)‘1

R.50
COMMUNICATIONS RECE!VER

)
This super-grade communications receiver incorporates the most highly
developed techniques in modern receiver design. Five degrees of e I
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 Mc/s. Separate power units for A.C. a Ia

or D.C. operation are available.

REDIFFUSION LIMITED, BROOMHILL ROAD, WANDSWORTH, S.W.I8

DESIGNERS & MANUFACTURERS OF RADIO COMMUNICATION & INDUSTRIAL ELECTRONIC EQUIPMENT  Phone: PUTney 5691
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SOUTHERN RADIO’S WIRELESS BARGAINS

BENDIX BC453 RECEIVERS (190-550 kcs.) SIX VALVES, 125K7 (3),
12A6 (1), 12K8 (1), and §2SR7 (l). 85 kcs. l/fs. Ideal for Q Fiver
(See Jan. QST) or can be converted to car or portable radio. 35/-
Elus 1/6 postage.

ENDIX 8C454 RECEIVERS (3-6 megs.) SIX VALVES, [2SK7GT (3),
VT132 (1), 12A6GT (1) and 12SR7GT (1). 1415 kes. I/Fs. easily converted
to S. wave set. 35/= plus |/6 post.

BENDIX BC455 RECEIVERS. (6-9 megs.). SIX VALVES, 12SK7GT

(32, VTI32 (1), I12SR7GT (1), 12A6GT (1). 2830 kcs. l/Fs. 35/- plus
stage.

AILI:’XBOVE RECEIVERS IN ORIGINAL SEALED CARTONS.

BENDIX RADIO COMPASS RECEIVERS. MN26Y, [50-325 kes.,

325-69S kcs. and 3.4-7 meg.

VALVES : 6N7 (2), 6K7 (5), 6B8 (1), 6F6 (1) 6JS (2) and 6L7 (I).

28 volt Generator.

EASILY CONVERTED TO VERY SELECTIVE RECEIVER.

BRAND NEW. £5, Packing and Carriage 10/- extra.

CONTACTOR TIMESWITCHES. Beautiful clockwork mechanism

made by Venners or Smiths. Gives two impulses per second. 10 hour

movement. Useful for Time switches, etc. In shockproof (rubberlined)

case, [5/- post }/- extra.

‘“DELCO '* HAND GENERATORS, 6 volts, 4 amps. With spare

brushes, 17/6 post free.

LHROAT MICROPH ONES, Magnetic, with lead and plug, §/- post

MOVING COIL MIKE AND HEADPHONE SETS, 8rand new,
with lead and p|Uf. 12/6 per set.

R.A.F. BOMBSIGHT COMPUTERS. With Sperry Gyro. 3-28.
volt motors, gearing, barometric bellows and counters, ideal for
experimenters, Brand new, §5/-, CarriageS/- extra.

R.A.F. MORSE KEYS, /6 each, post 4d. I5/- per dozen, post free.
INSPECTION LAMPS, with two foot lead and Lucas plug, 3/6.

** COLLARO ”* GRAM UNITS. Motor, Turntable, Auto stop,
magnetic swivel head pick-up and speed regulator. A.C. only. 100-
250 volts, 50 c.p.s., £9 carr. paid.

BATTERIES. M.C.R.1. type, 90 volts, H.T. and 7§ volts L.T., 6/6 each,
post 9d. _ 674 volts (for personal sets, etc.), 5/6 each, post 4d. Carton
of five, 25/-, post 9d. 224 volts and 45 volts type, 5/6 each. Sealed
carton of 4, 20/-, post 9d.

SOUTHERN RADIO SUPPLY LIMITED

46 LISLE STREET, LONDON, W.C.2. GERrard 6653
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LARGE variety of Adjustable Iron

Dust Core Coils and Packs ranging
from 5 to 2,000 metres, in suitable combina-
tions and including high frequency stages
together with all necessary padding and
trimmer condensers, are available for most
needs. Write for descriptive literature
stating your particular problem.

LABORATORY

TESTED

H. C. ATKINS Laboratories, 32 Cumberland Road, Kew, Surrey
Richmond 2950

Aloy

LOWATTON 1MpeD | ATTEN LoRDMCT
Tvrs | ok | AR05 I | O
THE LOWEST EVER |57 153 1.7 Ton [6.36|
CAPACITANCE OR [A2 |74 | 1.3 | 02¢]0.44 ‘
ATTENUATION [ A34]73 [06 1.5 05 MRraiaare |
o LowORK] CAPAC[iMPED]ATTENT ]|
IMMEDIATE TIPS | meylt | OHMs |#20¢] 0D
OELIVERIES C4_| 7.3 [150] 25 [0.36
FOR HOME PCA (102132 3.4 |0.26 Mitstspan
& EXPORT  [cu 63 173]32 036
e e vaei | €2 |63 [171]215 044
€22 5.5 [184 2.8 |0.44
TRANSRADIO LTD. 5.4[1971.9
COMTRACTORS YO 1M GOVERMMENT 8 q X
ko soAsiCtent s RTARYNECHERREES) \ o

!

BRIERLEY
“RIBBON" AND “ARMATURE™
PICKUPS

RIBBON PICKUP, type JB'P'R'1

Frequency range, 20 c/s to 40,000 c/s.

Permanent point 6 times harder than sapphire and more robust.
Point pressure, |/8 oz.

Output volcage, 10 to IS mV. across 15,000 ohms approx.

‘‘ Floating Element '’ design prevents arm torsional resonance.
Price in U.K. including special al screened transformer and Purchase
Tax, £10/14/10,

| This autumn we are starting a number of demonstration tours. In this way

we shall be able to make many new friends and become better acquainted
with our old friends, and here and there, we trust, give practical assistance
on the spot where doubts or difficulties exist.

Our aim is not only to popularise wide range high quality reproduction but
also to help in making it more widely appreciated—since after all this must
be the starting point.

You and your society can probably help ; if you can, or are in any way
interested, please write.

| Details of Pickups, Pre-amplifiers, Amplifiers, Filters, Silent Turntables,

Needles, on request.

J. H. BRIERLEY (GRAMOPHONES & RECORDINGS), LTD.,
EEEE—=44, TITHEBARN STREET LIVERPO OL I

e
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Sisppliiots foZored Shreaters
% Britins foromost

Kepnoducers amd Apwplfisal¥d.

WOLVERHAMPTON,:
SNGLAND,

RESISTOR
NOISE METER

Manufactured to an approved Ministry of Supply specification for the measurement
of inherent noise above one microvolt in fixed and variable resistors.

PLEASE WRITE FOR FULL DETAILS TO

ERSKINE LABORATORIES LTD—SCALBY, SCARBOROUGH, YORKS.




48 Advertisements Wireless World September, 1948

WE ARE NOT INCREASING PRICES ||
of the

COIL PICKUP |

even though recent modifications |
make it better value than ever.

Our products now include : ;
Type N (Moving Coil) and Arma ‘
(Moving Iron) Pickups.
Type N and Arma heads for record | |
changer arms.
Straight and Equalized Transformers.
Scratch Filters

and the
Record Groove Indicator.

Type 622a

i An instrument for the determination of 'Q’
Full details on request. and related R.F. measurements by resonance
methods in the range 50 K/cs. to 75 M/cs. A
special mode! for routine workshop use is also

WILKINS & WRIGHT LTD. il

Utility Worksi HOthead Road' Full technical datafrom: DAWE INSTRUMENTS LIMITED
Birmingham 21 130 UXBRIDGE RD., HANWELL, LONDON, W,7 : EALING 62IS
4

”””[HH””'””"”””””””

TECHNICAL EXCELLENCE

Resistors produced Wa® et o e

- A uty

gLE O/ pussssiar | SELS  ainies ol
STA‘ stable to + 1% of s = in the

initial value.

OXLEY

AIR  DIELECTRIC TRIMMER

vy Tolerance + 19,
+2% + 5%

Low temperature

= co-efficient. Width; 16.5 m/m. Length: 22 m/m. Height: 1.5 to 8pF—7.5 m/m.
O 1.8t0 20pF—10 m/m. 2to 26pF—11 m/m. 2to 32pF—I2 mjm. Law :
Straight line capacity. Power Factor : Less than .00l. Insulation : Over

2,000 megohms. Voltage : 500 D.C.

re
“‘elwyn carhom resistor | OXLEY DEVELOPMENTS CO. LTD.

WELWYN ELECTRICAL LABORATORIES LTD. ULVERSTON NORTH LANCS, TELEPHONE : ULVERSTON 3306
Welwyn Garden City, Herts. Telephone : Welwyn Garden. ?

TELE-RADIO (1943) LTD. z"f’l" Stop

Have available the following Partridge Transformers
T o 40 6. . 0. Bat CTe OSC at PALACE GATE!

Trans 500-0-500 v. at 180 ma Many people, on buying an Amplifier, make a tour

4v. 4a. 4v. 6/8a. 4v. 2a. 4v. 2a. .. from manufactureryto manufapcmrer. But most
Swinging Choke. 5-15H. 250 m/a " f people stop at Palace Gate, where the Concerto
Auto Heater Trans. 6.3v.-4v. ........ v and the Kl are demonstrated. There must be a
Auto Heater Trans. 4v.-6.3v. .... . reason ! Werite today for illustrated leaflet and
Heater Trans. 5v. 3a. 2KVA. . interesting information on the complete range of
Modulation Trans. 50 watt, . Amplifiers and Tuning Units, in kits or complete
Modulation Trans. 25 watt.

form.

Throat Microphones Carbon ... b - >
Please post extra for postage and packing. / g //
(Closed 1 p.m. Thursday) woe

I77a EDGWARE ROAD, LONDON, W.2 AMPLIFIER
4

AMB. 5393, PAD. 6l16. I

le Palace Gate
S Kensington, W.8
® Telephone WEStern 3350

(L
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Rate 6/~ for 2 lines or less and 3/- for every additions]

line or part thereof, average lines 6 words. Box Numbers,
2 Wlﬂl‘ plng 1/-. Press Day: October 1948 issue, first
post W s ber 8th. No ibility d
for errors.

WARNING

Readers are warned that Government surplus
components which may be offered for sale
through our columns carry no mranufacturer’s
guarantee, Many of these components will have
been designed for special purposes making them
uns.mtable for civilian use, or may have de-
tenprated 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
1GH guallty amp.iier and radio tuber units
15 vaive, 12 watts, 30 D.B. vass and treb.c
lLft; send tor specification.—Broadcast &
coustic kquip.ent Co., Ltd., Broaacast House
omaand, Norwicn 26370. (9382
AT last the Denco communication recejver
tuning unit; bandspread on five amateur
bands unc.uding 2lme/s) . aata oo th.s ana ouney
Denco products, 1/-, inciuding postage.—Radi
and Television, Magdaien Green, C.acwn-gg‘i
1

Sea.
OST-WAR radio at pre-war price! The N.R.S.
Fidelity S-valve a,.c./d.c. medium and short-
wave superhet, wonderful tone and range, attrac-
tive piastic 2-co.our cabinet, cumplete; 91/«‘%\15.
incl, tax and carr.; illust. leafiet.—N.R.S., 102.
Parkhill Rd., ndon, N.W.3. 9455
PARKER RADIO otter thewr model S/AD/3 re-
ceiver, a semi-midget five-valve. three-
wave band superhet. for operation on a.c./d.C.
mains; retail price £10/10. p.us £2/6/8 purcnase

tax.—Send your order to Parker Radio Corpora-
tion, Ltd gal Lane. Regents Park, N.W
A ivenhoe, nr. Colchester

ing 3-60 mcs and 150-1,500 k
complete radio )gts auto-stop units and 8 mixed
changers, amplifiers, 5-500 watts; we stock the
best only; Denco catalogue and full lsts, 9d.
EW and latest Denco turret; we can now
offer the Denco CT.7, with r.f. stage and
flywheel tuning, price £7/2/6;, also 10 wave
feeder units, 5 waveband Eits and comp.e.e
diogram chassis; send s.a.e. now for ful de)—
131s; Denco catalogues, 9d.—Mason's (W.W.S.

Wivenhoe, nr. Culc?lester. )
F. amplifiers, 100-120 M/cs. for 2 62
triodes in push-pull, link coupled output

circuit, standard 19in rack mounting, grid and
ca e current meters with }ndlvxdual valve
switching. VR 67 Monitor and jack, less valves,
brand pew, easily modified for 144 M/cs; £5/10.
d—wuklnson's. 204, Lower Addiscombe Rd., C{ggé
on.
BRIERLEY ribbon and armature plck-ups,
filters, pre-amplifiers.
Arrangements are being made for the demon-
stration of these products by agents throughout
the British Isles. Where arrangements for this
have not so far been completed, it is possible
for our sdies repr tive to d trate in
your own home when next in your district.—
J. H. Brierley, Ltd., 46, Tithebarn St., L[Igr;gé

pool, 2.
HARLES AMPLIFIERS, Ltd.. will be happy
to demonstrate their famous model Con-
certo, the ideal amplifier for record reproduc-
tion and their new model. the KI, Swatts at
3, of 1% distortion; the KI is now available as
a kit for home constructors (blue prints 2/6);
also on demonstration all the leading makes of
pick-ups and loudspeakers; send stamp for fully
fllustrated catalogue with helptul advice on
high quality reproduction.—Charles Amplifiers,
. .~ Palace Gate, Kensington, W.8.
Western 3350. 9451

DSELL. Ltd., 40, Gardoer St., Brighton,
Sx.—Send 2l4d. m‘"{ﬁ for our new booklet,

ivi) e few views on High Fidelity and full
ﬁeta 1 the Willlamson amplifiers with KT.66

0
and PX25 output, together with particulars of
tone control unlts and High Fidelity tuners; also
included are kit &x\'ices and a complete range of
for the Williamson and Baxendale
range of useful mg‘ins
ive
useful books: ** The Brimar Valve Manual,” 2/6;
o dspeakers,” by G. A. Briggs (Wharfedale),
5/-; Manual,” 5/-: Denco Bulletins

BT,

i-Q

—D o of Receivers using
Maxi- i DBT.2 (Design and layout for
tuﬁrets including

nd r.f. sta

new C.T.7 with 5 waveband:
ﬁf). 5 (166
Enock Amplifier is exoressly designed

HE
T to obtain the highest possible standard
of performance without regard to first cost.

The output is 15watts (two triodes in push-pull)
and the total distortion, including noise is .1 of
1%; hum_level 5db.; frequency response s
fiat from 20 to 30,000 c.p.s.; there are no electro-
iytic condensers whatsoever in the amplifier:
gramophone and radio inputs are provided: the
pre-amplifier is a separate unit for mounting
direct oo the control papel or motor b ard and
is low impedance coupled to main amplifier.
It contains all the controls, thus eliminating
flexible couplings and any hum pick-up due to
long leads; telephone or write for a demonstra-
tion.—Joseph Enock. Ltd.. 273a. High St.
Brentford, Middx. Ealing 8103 (1596

Architect’s impression of new fac-
tory for Partridge Transformers
Ltd. situated at Kingston By-Pass,
Tolworth, Surrey.

For the present all correspondence
to Brixton address as below :—

Telephone: Brixton 6506

PARTRIDGE

TRANSFORMERS LTD

.AF. IP.F, responser units, complete with
4 mains H.F. pentode valves, 3 Mazda
television diodes, 2 twin triode mains valves
and 1 EFS0 Mullard; alsg includes 24v motor
generator, sultable for modification to universal
motor, 2 magnetic relays, several mechanical
muiti-contact reiays; includes resistances, con-
densers. variable and fixed, and other useful
components; 25/- euch, carriage pald.—Uncle
Tom's Radio Cabin, 5, Seven Stars Court, Man-
chester, 4. (9623
FIVHE world's finest amplifier—acknowledged.—
Radio Trades Manufacturing Co. (Ealing).
Ltd., makers and pioneers of the Williamson
ampllfler offer what is acknowledged as the
world's finest reproducer; our amp.ifier shou!d
not be confused with other similar products; first
quality parts only used, making it a super job
giving superb reproduction with the special cir-
cuit used; built on extra heavy gauge chassis
with black crackle finish; price £27/10, with
vg;nglat&d tggver& pre-amplifier to guit. ng elec.
. motors, tuners. etc., can be supplied.—

ull details from R.T.M.C. (Ealing). L?.g.. 141,
Little Ealing Lane, W.5. {1395
ON! SSEUR'S receiver—wor.d-wide resu.ts
onh gh% sens.t.ve 10-va.ve communication
receiver or, by change of switch. very high
quality reception of local stations on non-super-
het high ﬂdellt; receiver; basis rebuilt R11S55,
9-1,500 metres, PX4 push-pu.l quality ampiifier.
bass and treble controls (bcost and cut), gram
input, new panel, and other refinements; write
for details, or call for demonstration, R1155
specialists, receivers repaired and re-aligned,
also modified as above, or to your requ.rements;
R1155 circuit and values, 2/- post free.—R.T.S.,
td., 5. Gladstone Rd., Wlmbledon. S.W.19.
Tel. Lib. 3303. [1266
RA_DIOG_RAM equipment of every description,
including cabinets. chassis, motors, autos,
speakers. pick-ups, amplifiers, tuners, etc., at
the keenest prices in the trade. Example: 15-
watt A.C. mains amplifier, input for mic, gram
and tapped output, housed in black
crackle case with chrom handles, l4gns, nor-
mally £26; 12in p.m. speaker, £4/5; 10in ditto,
25/-% three-wave A.C. chassis. complete with

10in’ speaker, £14, inc tax; A.C. gram unit, 9in
turntable, £3/10, inc tax:; Quolity radiogram
cabinet, £25; ex Govt. headphones. 3/3 post

free; min m/coil mio/speaker unit, 3/3 post
free; s.a.e. full list,—Radio, Unlimited, 16,
Carnarvon Rd., Leyton, E.10.
TNIVERSAL ELECTRONIC PRODUCTS, 36,
Marylebone High St.. London, W.1.
Specialists in the design and manufacture of
high grade fidelity gramophone reproducers and
radio units. 1f you are interested in obtalnlng
the finest possible reproduction from recorde
music we invite to hear our egquipment
demonstrated in conjunction with the Wilkins
and Wwright coil pick-up and the Wharfedale
corner cabinet speaker. We will ?ladly give you
& quotation for the cooversion of your existing
ragio gramophone into a first-class reproducing
instrument, or for the design aod construction
of equipment to your own special requirements,
Write for descriptive leafiets of our range of
fidelity amnlifiers and rad‘o tuning units 19900
REGCEIVERS, AMPLIFIERS—-SECOND-HAND
EDDYSTONE 504 and speaker, as new. must
sell; offers over £30.—Box 918. {1661
. W. SMITH & Co. (RADIQ). , offers
the following. sound and perfect:—
TELEVISION: Ex R.AF. t?vpe 3585 receivers,
containing complete 45 Mc/s smP which is 5
r.f. diode and video, valves emploved
6. ef. 50s. I.E.A. 50, complete with circuit dia-
gram of strip Dplus diagram of coupling with
time base and sound, finest television outfit on
the market. In addition to the above there are
some 17 other valves, including E.F.50s, E.A.50s,
VRS54, 55, 56 and 65, and dozens of condensers
and resistances: these are brand new units, and
the price £5/10; ex R.A.F. tyge 3132 receivers.
superhet, complete with circuit for mods, using
. 'ideal for long-distance reception,
726 each; brand new Gee indicator units with
V'R.o7 tube, suitable for television, 52/6 each:
0-5 m/a meters, 2in square face, M/c, 4/9 each:
0-1.5. thermo  coupled, 7/6 each; 0-1 amp.
7/6 each; 0-0.5 amp. thermo

ar-
1498

(=]

couple .
a Sizin fush mounting. 12/6 each; 0-20volt
A“(c)e 7/6; 0-20 amp A.C.. 7/6. all brand new
meters; W, 1191 wavemeters, 100 ke-20 Mc/s

stal controlled. can be used as signal gener-
:.rt.gr?aln sealed boxes with spare set of valves
but less batteries, £7.
VERY special offer to clear, space wanted: ex
R.A.F. type 39 aerial coupling units, complete
with 100-watt dummy aerial and O- and 0-6
therino coupled amp meters, all brand new with
instruction. 7/6 each: constant voltage
transformers. 190-260-volt input. 230-volt out-
6-volt vibrator packs
ea ~all
with vibrators; 24-volt 5 AC,
rotary converters, 79/6 each
G. \g SMITH & Co. (RADIO).
st.. London, W.C.2. el. Gerrarn
Saturday 9-6. Note: We shall be
Week:; reopening August 9th.
~valve battery amplifier A1134A. 9/6
fierd Aireworth Terrace, Keigh'ey. {1620
ARAPHASE coupled high-gain amp, KT66s.
1612. 113, Hazel Rd., Huyton, Lancs. [1647

. Open
closed August

{1426
~—Stans-

IPECKFORD PLACE, LONDON, S.W.9

R 155 lete, power pack. spkr., £16; "' G

box. £5.—10, Sheppards Close, St. Albans.

| 28 Marconi receiver,
tiful cond.; £30 or best offer.—Box 882.
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THE SUMMER SALE

in pre-war days our Annual Sale of odds and
ends was very popular. The growth of our
business makes it imperative that we clear tho

shelvesfor what we must carry inscock, and so we | 115

ALLIC, 820R. Sky Champion

055;_; . excellent condition, Uxbrldsnzse3

ers.—]

DDYSTONE 504, £42; Wdllla C fler,

£15; se: transformers, chokes, att
amp., £7.—Box 1 11443

1155 rec. KT63 output stage

pack, no speaker £14; would sell wh)xout

power pack —Box 8449,
receivers, unused, perf. cond.. &‘.10.
odified with speaker, £17.—30.

offeryouour post-waracc ionof comp
and instr s not of i e use to us AT
BARGAIN PRICES for the sake of the space they
octupy. ' We don’t want to lose them but we
think they ought to go.”” Included are :

All kinds of components slightly used in de-
P but in It condition and inval-

uable forthe home constructor.

Pre-war H-T Speakers. Pick-ups. Baffles

Cabinets.

Zeiss Microscope.  Oertling Balance and
Weights, High grade Projection Lantern and
other scientific instruments.

Meters and other electrical equipment.

Something useful and interesting for everyone.
NO lists and first come first served, and the sooner
you come the better.

You will also hear Hartley-Turner reproduction
when you call. Complete information on this is
available in our catalogue (post free) and ** New
Notes in Radio ** (3/6d. and 2d. postage).

Technical Bulletin No. 3 on pre-amplification
and tone correction is now ready, 10/- post free.

H. A. HARTLEY CO. LTD.
152, HAMMERSMITH RD., LONDON, W.§
RiVerside 7387.

Introducing the

¥

E.T.A. FOUR STATION SUPERHET TUNER
Completely self-contained, may be set to
select any 3 medium and | lon;-wave stations,
No tuning condenser or dial required. Tuning

by high permeability dust cores. Each coil
tunable over whole band. Litz wound coils
for maximum gain. Once set, requires no
further adjustment. Height, 2{in., base
3in. by 3in. Only four connections.
Price 33/- only, supplied complete with fool-
proof instructions, and suitable A.C. and
AC./D.C. circuit.
Complete range of Coils and Coil Packs in
stock, by DENCO, Wearite, Weymouth,
Atkms. Osmor, etc,, etc.
SPECIAL OFFER. Ex-Govt. Multi- Ranga,
Moving Coil Meter, 2{in. panel-mounting.
With the following ranges, which may be
extended with suitable resistances. 0-5000
ohms, 0-60 m/A, 0-1.5 volts, 0-3 volts. Brand
New, 17/6 each only.
Send stamp for comprchensive list
HENRY'’'S
S5, HARROW ROAD. LONDON, W2
AD. 1008/9

‘| volts. a.c.; offers.—Dr. 8.
| St.. E.l.

IRADIO ex-Gov. clearance:

L - ==ecn

d Avenue Stafford. 11460
1155 from 15/-;
50/-; other chuap goods.—Du kns&

. 219, Illor Lab
OUND sales, 1940 stmlghc tuner 2 valve,
perfect; Lexln ton pre-amplifier. new;
offers.—Siggers, Woklmz 2019, 11495
CA A R.88LF receiver, perfect condition,
heard any evenings or week-end £40.—291,
Park Rd.. 8.W.1 [1462

Wimbledon

-VALVE, 3 channel, uuallty amplifier,
P.X35s (2); Baker's 12in l.s., in infinite
baflle cabinet, or nearest.—Box 844, [1603
, modified rgac . speaker, cir-
cuit, £17; 3v_Cossor battery recr.,

£2.—Collins, 34. Dibdin Rd., Sutton, Surrey.
C S szto eo;ndmunlcm%n Lr-g-
. mef er a! b
(Rola) —gﬂers to eall RX Daventry.

RAFTERS 8.2 VH comm. receiver,

FM}%M 27- 1a3w-/s in 3 bands, exc. perfor-
mance, instr, or offer.—Box 879.

ATIONAL

pack,;

wlth instrucuon

1155 mod. main 6v6 3 ohm O.P. comp. on
orig. chassis, 2lin aplug-m spkr., newm
perlect.. £14/10.—Conwdy, 28, Kings Rd

new valves at nst

SECOND -HAND radios,
rice and components, reasonable to
sa e.—Mawson, 11, Salisbury St..

-A’I‘IONAL HRO 50kc/s to 30mc/s in 9 coils,
bandspread on amateur bands, completé
with mains power unit, 1ngtréxcnon manual,

H.R.O. I« ecexver 5 coils, less power
Bnllicrg‘t)zers S.X.2d, 110-250v A.C.,
spare vaives. Tl%%

on

perfect; bargain, £40.—B (1638
ALLICRAFTERS' Sky Champlon £29; Sky
Buddy, £17; both reahgned and_perfect
order.—Te evision & Electronics Co.. 101, Sen-
t., Maryport, Cumberland. {1412
1 55 receivers, 10 valves, as new. with
circuit, £8. carr. pd 1224A comm

recelven, £4/la/6 carr. 1124’s 30/+.—~J

Rae, Rd.. Wolverhampton. {143
AIRD televlsor for sale, picture 73 X6 ln,
in excellent condltlon. recently overhauled,
fitted pre-amp. most suitable London area; £35.
—Howard , Old Shoreham Rd., Hove, 4. Tel.
Hove 6 3 1582
HAMMARLUND HQI129X, 11 valve, latest
communication receiver, with speaker. 6
wavebands, crystal flter and_ phasing, band
spread, ‘' 8°" meter, noise limiter. 115-250
Mellins. 50, Grealg.ggie:sz

YPE 76 receiver, 3 valves, 6.3 heaters, in
ransit case. 25/- plus 2/6: tvoe 76
modulator 9 valve, push opull. in transit case.
50/- plus 5/-; type 78 receiver, 5 valves. 6.3
heaters, with 100kc Xtal. in transit case. 40/-
plus 2/6; blue orints of all above available,—
Wilson, 60 Woodlands Rd., Ansdell Lvtham.
URPLUS stock.—Tannoy 1ll-valve d.c./a.c.
amplifier, AUH25. 25 watts out.put £31;
Tannoy ACH/60 high gain smplifier, 60' watts
out ut, £54 Meico, 30 watts, 807°'s. £29;
ermel 60 watt output muit.l Iaders and out-
puts, £AT; net»usuesl MS1, 90-120 watts output,
0.—Larg’s, Public Address Engin-

1 St., Dundee.

(1634
CRAFTER 527 complete. £35; S27ca,
130-210 mcs, £40; SX24, £25. ARS8, £65;
.A.P. UHF Special, 26-130 mcs, £75; H.R.O.
enior, with 2 cous, £26/10; Jumor less coils,
15; Marconi 52 1.75-16 mcs, 13-valve, £12/10.
carriage 10/- extra; £1 dep. on crate, ret.;
for lists.—H. English, The Maltings, Raylel%h
Rd.. Hutton, Brentwood. Essex.
ADIO Constructors; apecial clearance bar-
gains of mail order lin nes; must have room
for new stook; 30 brand new 1155 recelvers,
11/10; 44, good condition, used 1155 receivers,
£7/10; 17 B.C. 348 receivers, new O 8s Dew,
£16; 29 1224 A recejvers, £4/1 33 beam
approach, 6 valve recelvers 35/- éd
cejvers, 35/-; p single
S/6: 1350 "oalrs of
170 TU SB unlts

phones,
(super FVO), 17/6; no lists; first come firs
28, Spital [H‘llg

wu

served.—Radio Constructors,

Sheflleld,

NEW LOUDSPEAKERS
precision-built K
chable dia, mggi.
Accustic pment ggn Lt,%o neBTol;aoa ?}s{t
Tonl‘n‘_l}land ' rirwlch 235‘ st a5

us help you gn_ your ideal
Fidelit; reproducer; h

tests bet:weeyn le: e S

Cootman e Ao ngng tical,
man's om, coustical, Wharfedale
gxpusi 1238 and many oﬂ: ) ;llso ti;)llowlﬁ kS

ngton, Wilkins
Mu'conl Y0 toliey s

2o5 Chmbaren) RdSES L. nd“}:eys ?9?52
154,

§]

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

for
New World Ideas and Old World
Ideals !

The Urge to Serve and the Know-
ledge How !

Home Study Specialists with the
Personal Touch.

Radio, Radar, Maths., Physics.
The B.N.R.S. FOUR YEAR PLAN

covers the full syllabus of :
A.M.LLE.E.,, A.M.Brit.l.R.E. and
CITY and GUILDS Radio and
Telecommunications Exams.
Six months’ trial period without
obligation to continue.
Send for free booklet to :—

STUDIES DIRECTOR
BRITISH NATIONAL RADIO SCHOOL

66, ADDISCOMBE ROAD, CROYDON
Phone ; Addiscombe 3341

THIS USEFUL
NEW FOLOER -

. tells you all about the complete
range of Henley SOLON Electric
Soldering Irons, for the standard voltage
ranges of 200/220 and 230/250: 65 watt
and 125 watt models fitted with oval-

tapered bits or pencil bits and 240 watt

models fitted with oval-tapered bits are

available.

Write Today for the new folder ref. Y.10
describing

HENLEY
SOLON

ELECTRIC Sl')‘lDEHING

W.T. HENLE Y't
TELEGRAPI’I WORKS GO. LTD.

{Engineering Dept.)
!51-53 Hatton Garden, London, E.C.1
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HE Mordaunt Duplex reproducer incorpor- | o. - . EWTONS OF TAUNTON " S type bnuer
ates a multiple taper folded horn In the | Bal' alns Wol'th B“ ln ' chargers—Input 200V ac 1-ph)£e 50c s‘f
e e o s e ot s ot T Sl e e T
WM. TOoug! a y esign rter, sw. g, overload cu! ~outs, and outpu

throat chamber, and results in high effictency N voltage and current meters all mounted on ver-
and large power handling capacity combined l Ci RCUIT TESTER. self-contained | tical gmck panel; will charge up to 500 2-volt

with low harmonic distortion and freedom from
inter-modulation. The bass resonance usually
associated with systems utilising resonant
chambers and baffle mountings is non-existent,
and an exceptionally smooth response is
obtained down to below 40 cycles. Musxcallf\;
speaking, here at last is a loudspeaker whic
provides the right quality foundation for the
Test of the music to “sit on.” and this con-
tributes its correct quota for recreatinf the
original sounds; telephone or write for a

demonstration.—Joseph Enock. Ltd.. 273a, ngh
8t., Brentford, Middx. —Ealing 8103. (1595
LDUDSPEAKERS, SECOND-HAND

VOIGT h.c, horn., white wood. with base
chamber, offers.—Box 695. 11526
VOIGT twin cone speaker, perfect; £18.—
Atkinson, 46b, Clee Crescent, Grimsby.
RIX P.A. system, 200-250v. 40-50 cycles
sowatt, two pol, wood speakers, moving
coll. mic, on stand. ex, cond.; £40 or offer.—
Brixton 5479. or Box 703 11546
ANNOY 15w amplifier,
two 12in horn speakers,
stands, playing desk, £28; Philips projector
speaker, £5; two Philips Speakers (new), £6
each: Mullard test board, 450 cards.—DaE\llz.ssd

Midhurst.
BATTERIES
XIDE batteries, 12voit, full 75amp-hour,
new, dry, uncharged, built to inistry
specification (first chss& ex-completion of war
contract, a beautiful ry with wonderful
tenacity to life, for any duty, fitted with
Davis non-spill vents, carrying handles, etc.,
complete in waxed hardwood case, £3/10 each.
carriage 9/6; Lyon Alco Norman lighting and
charging plants, complete self-contained unit,
blower-cooled ohv engine, 12-24volt 20amp cir-
cuit, with fuill control panel, including sliding
resistance, petrol tank, exhaust system. suitable
for small house, boats, farms, workshops, cara-
vans, new £27/10, with push-button starting.
£30, carriage 20/-.

TEDDINGTON ENGINEERING Co., td., 29-31,
8t., Teddlngoton. Middx. Kin. 1193-4.
DYNAMOS, MOTORS, ETC.

LECTRIC motors.—Our famous range of
motors again available from stock; example,
ishp single-phase, 200-250v. 1,400 rpm. from
£6/16/6;_ send for lists.—John Steel, Bingley.
Yorks. Tel. 1066 [9968

“a.c. mains, 12v d.c.
two m/c. mikes.

logue.—Tel.
Ltd., Hoddesdon, Herts
OTARY converters, ex-A.M., new, input
24y d.c., output 230v a.c.. 100watts. £5;
4BA m.s. stiff nuts, single anchor, 14/~ per
1,000; 6BA alloy stiff nuts, 12/- per 1,000; 2BA
rass

[2
2X2X5in _(double ended spindle),
hp 1/30 approx., complete for 200-250 a.c./d.C.
(nominal 24), 34/-, Post paid; with_ separate
resistance (a l&ust,able). 31/-.—W.P.H., 3la, Com-
merctal Rd.. Newport, Mon. 19778
of rotary converters, electric motors.
trol-electric

output 600v st 250ma .price £4/ .
post paid; J.A.P. No. 2A engines, 1.2hp at 1,600
Pm, CO! for use, £17 nett. ex

nwlece and ready
works.—Ward, Lordscroft Works, Haverhill, Suf-
folk. Haverhill 253-4. 17503
M. disposals.—New portable petrol electric
enerators in original overseas wood cases,
15-15 volts 600 watts d.c.. self-starters,
Tes, tool kit, £25; 18in-30in
or 10/-; rotary converters, input
30 a.c. 100 watts, 50 cps, £5;
£10, twin £18;

1 yds; , 60ft, co-axial, £1;
LT hew, carr, paid.—Wild's Ratio, Victoria Rd.,
Fenton. (1544

Staffs.

/6 charging switchboards, 12v-32v. 500
and 1,260 watts, volts, amps, cut-
outs, fuses, resistances, etc.. 4 take-offs, superb
unit, in case, or send £5 carriage paid; g/-.
s, 1,000 watts, 9inX7in, %in
or send 80/- carriage paid: 75/-, 230v/
1/50, ishp electric motors, incorporating 1,260
cycle converter, or send 80/- carriage 3&31&
/-, mains transformer switchboards, 2 ac
to 12v, 5 separate take-offs, complete distribu-
tion panel. all switches, fuses, amps, etc.. brand
new, or send 60/- carriage pald; 55/-, electric
Motbrs, 12v and 24v, ¥hp, 4inXain, with igin
spindle for drive, beautiful job, or send /-
carriage paid; 45/-, dynamotor units, containing
12v. 24y, 130v and 300v dc dynamo, or suitable
as 6v. 12v or 24v motor, approx. izhp, 110X
sin, with spindle to take small rindstone. mop.
also contain adjustable 24v cut-out auto-
voltage control, smoothing condenser, re-
sistances, and many other extremely useful fit-
t.m%s. beauufullf made or send 50/- carriage
id; 38/-, radio wavemeters, adustment dial,
%70 Mc/s, beautiful instrument in case, or
send carrisge paid; host other valuable
free ] 13, Summerley
w.18. _Wim. 3833. (100 Yd!

. Elsctric Line; 10 minutes Waterloo.

outpul
rd service

Turnbuckles, 4

24v d.c., output 2

etc.,
matic

Govt. model unused 6}7x33"x2}" almost
pocket size, useful for all electrical cir-
cuits, totally enclosed in polished wood
| box with carrying strap and contact
switch, 12/6, with battery.

WIRELESS CONTROL UNITS, ex-R.AF.,
contain Yaxley switch and knob, connection strips,
fuse and holder, coil socket and connections, 2/6,
postage 9d. Larger model with 2 Yaxley switches
and pilot lamp, 4/-, plus }/- postage.

ELECTRO MAGNETS. Powerful 1/C electro-
magnet 6/25 volts D.C., with screw-in solenoid
core, weight | 1b. 10 ozs., 2% x i}in., will life
7.28 Ibs., type No. |, 4/-; small 2 6-volt D.C.
electro-magnet weight 10 ozs., life I§ to 4 1bs,,
7/6. Solenoid Coils of 27 gauge wire, 6 o1s.
weight, 2/- each.
TRANSFORMERS. B.T.H. 200/230/250 volts
50 cy. input 2 volts 20 amps. and 75 volt 6 amps.
with 15 taps output, 70/- C.P. England and Wales,
250-watt Cores with lams and wire for rewind,

25/-.
SWITCHES. Dewar Key switches, 7 pole c.0.,
as new, with top plate, 5/-. D.P.C.O. Toggle
switch, flush panel, 250 v. | amp., 3/-. S.P.C.O.,
2/- each. Lucas 8-way switch box, 3/6 ; 6-way,
3/-, Santon 10-amp. D.P.S.T., back of board
type, 7/6 each, Square type, $.P.S.T. back of
panel, 15 amp., 2in. x |in. x 2§in., 3/6.
DIMMER RESISTANCES. Totally enclosed
panel type, 100 ohms 4 amp. or 50 ohms + amp.,
2/6 each, post 6d. Open type wire wound,
porcelain base, 10 chms | amp., 2/6.
TERMINAL BOXES. Bake-
lite power terminal boxes 3} x 24
x 2% highly polished black with
fin. centre fillet and screwed
cover 2-pole 5/i6in. connection
studs and nuts. Admirable
terminal or branch top on large
transformer, 2-pole light power
or charging circuits 10/50 amps.
fixing, 2/6 each, 20/- per dozen.
for large quantities.
FREQUENCY METERS. 2 scale 45/55 and
320/480 cy. 4" dial, panel mounting, by Crompton
Parkinson, £8.

WATT METERS. Met. Vic. Wattmeter, range
5 to 30 kW., full circular scale, 6fin. dia., 230 v.
3 ph. 50 cy., with compensator, £5. Wireman's
self-contained circuit tester, Govt. model, un-
used, 6% x 3} x 2%in,, almost pocket size, for alt
electrical circuits, totally enclosed, polished wood
box and carrying strap and contact switch. The
experimenter's best friend, worth 2 guineas, but
a limited number are available at 12/6 each.
METERS. |/C switchboard type, 4in., G.EC,,
0-60 volts and 0-40 amps. A.C., 45/- each.
Crompton 1/C ammeter, 0-50 amps. A.C. Volt-
meter to match, 0-75 volts, 64 x 6§ x 4in., with
Ia.mp on top to illuminate dial, 55/- each. Sin,
dial A.C. ammeter, |/C., 0-14 amps., 25/-. Panel
meters, Weston D.C. moving coil Milliammeters,
central zero 25.0-25 mja., 12/6 each. D.C.Moving
coil ammeters, central zaro 50-0-50 amps., 15}-.
0-30 volts, (0j-. C.Z. 100-0-100 v., 10/-. 0-X

amp., 12/6.
ELECTROSTATIC VOLTMETERS, panel
type, 0-3,500 volts, £1 each.
MORSE KEYS. Hereis the key you have been
waiting for,a solid job for the transmitcer, bakelite
base 3}in. x 1}in., insulated arm and large knob,
heavy adjustable back
and front  contacts,
smooth action, beauti-
(®3 fully made and scien-
=94 tifically designed with
length of heavy in-
sulated cord and jack
p'lug'. 21/-. We have also a lighter model to
similar design with brass arm and insulated knob
without cord and plug, 15/-.
CUTOUTS. Auto non-mercury in bakelite
case, 3 x 3 x 2}in., 18 volts 30 amps., 21/-. G.E.C.
12 volts 15 amp. non-mercury auto cutouts, 4/6.
PARCELS. 10 Ib. usefu) oddments for the junk
box. Allclean, dismantled from Government and
other surplus apparatus, 7/7 post free. (Not for
Dverseas buyers.)

Please include postage for mail erders.

" ELECTRADIX RADIOS

214, Queenstown Road, London, S.W.8,
=———Telephone : MACa'quy 2|59.==_—-_——_

Wall or ceiling
Special quotations

cells simultaneously at 1 amp, or 16 12-volt
car batteries at 6.5 amps; use ut guaran

fn  perfect condition electrically, mechanically
and in appearance; 2 onls.—Oﬂers toi—

LARG & SONS gUN EE6. Ltd., Techmical
Division. 20, Whitehall 8t., Dundee, Angus.

TEST EQUIPMENT
NSTRUMENTS.

MOST makes in stock, some on terms,—Write
for details and list of radio_and electrical
spares to The Instrument
0.,

ALVE tester, £7;
£4; other items.—Box o 1
BRIDGES (converted demolition testers),
Tead to 31,000 ohms, beautiful job, 85[/1-5.;;
type 722FS5 precision
500

Box 690.
ENERAL Tadio
variable 50 to 1

linear condenser
uufd to
OSSO

A4 b
meter (10.000Q/v) and valve tester:
complete instrument;

847.

100 kc precision crystals, R.C.A., supplied
with base; £1, small number available.
P, G. S. Jackson, 18, Medeway Estate, San-
down, Isle of Wight. (1581
'D. valve, volts, amps, ohmeter, forward read-
ing, ' open'' ohms scale, 150mv-5000v.
0.5Q, 10mg, theoretical circuit, 8/6.—Berryman,
0.5(), 100(), theoretical circuit, 8/6.—Berryman,
38, London Rd., Bexhill, Sussex. (1447

RIDGE-MEGS., bridge-meggers, low
sistance ohm meters. all E. ., and in
perfect order. at less than one-third list ![){Xcsga

to clear; (Herts).—Box 687.
AS new, advance osc., 100 kc/s-60_mc/s, type
E, £i7; and Taylor meter, 90A/2, £14; also
£3; 0-1ma m.c., 10/-.—MT, Bundy.
erT., Shincliffe Village, nr. Durham.
L. A. MACLACHLAN & Co.. 16. Thistle St.,
Stirling.—Test gz%u?ment in kit form;
illustrated lists for 1948-49 season. Will clients
who have not received replies to

previous letters

lease write again? (1674
h.c.A. ““Yolt-ohmist Junior * electronic test
set, 1,000V a.c./d.c./T.L, O.1 ohm-1,000meg,
110v a.c. operation; nearest £20, or ex. faulty
telev. set or a.c./d.c. auto-change a o~
P, B, Stearn, Sunningdale, 570
range 100kcs

to ibration.
better than 1% months’ guar-
antee; £13/19/6; H.P. terms, monthly.—
Radioc Development Co.. Moretonh&mpsumé

Devon.

SELLING off unused goods, d.c. avo minors,
Zgns; universal avo, £6; Labgear fault

tracers, £23/10; BPL a.c./d.c. meters, £5/10:

Te-

Avo Minor
5. Robson T

G.E.C. Selectest meters £12/10: few large
batte chargers cheap to clear.—k. Bell
West d. Annfield Plaln, Co, Durham. 11522

MII.LIAMMETERS. 0-1 in maker’'s cartons.
2in movement, & Rolden onportunltdy to
make & universal test meter 15/~ eal for
50/-; send 1d s.a.e. for list of over
of surplus_aircraft material.—K. R.
22, Hall St., New Mills, Stockport.
QSSOR (339) oscillograph,
iwice, also Cossor 343 ganging
er; 2 Cossor electrostatic C.R.
. No. 3272, l12lin; almost complete Pye
television, less cabinet, no reasonable offer
refused; 100 coples of the “ Wireless World."”
no reasonable ofier Tefused.—Meldrum, Stansted
Essex. (1417
Espey valye tester-
5 ranges D.C. V., 5-A.C.V. and
3 capacity, 13 valve holders, in
case, £23; amplifier, 25U4s,
in P.P. with N

ltems
Whiston.
(1539

0
tubes,

ALE, going overseas:
analyser,

D.P., 5ma. 4Q.

2-6J73, 2-6L6s .F.B., ,
15Q0-70, £14; Wee Megger, 500v, £4/10; 250
service sheets, £5; detalls of this and other gear
from Box 1401

blue response oscillograph

171.
OSSOR, 339 D.B.
38gns: Avo electronic test-

sealed carton,

meter, unused, 33gns small quantity 42
3.w.g., enamell s.s.c. copper wire. sealed
reels ~4/- 1bi Partridee oscilloscope  trans-
former, unused. 110/200/220/240 input 0/800
?‘h't._!‘}z 50/350 at 80ma. 4v+4v +6.3—4—2v
A g

H —Box 71il.

AMERICAN signal generator, type I-222-A,

brand new, perfect condition, frequency
range 8-15 mcs and 150-230 mcs, for use on
110-volt a.c. mains, crystal check points ensure
absolute accuracy, definitely a laboratory instru-
me! the highest calibre. apgroxlmnte size
19inX 12in X Tiein, rice £95—V.E.S.. 42-46,
windmill Hill, Ruislip. Middlesex. (9884
TON E774/8 test set, contains 1 combined

1 larqe 20

ditto 1,000 0.p.v., and 1 Espey
S enn. 100 k/c 'to 32 m/c, new, £13/10; wanted
8X28 or similar.—~Taylor, 75, Edgehlll Rd., Win-
ton, Bournemouth. {1628
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POTENTIOMETERS

aELIANGE

Type T.W. Wire Wound |
Rating RANGEs
5 Watt Max. 5-|00.Q00 £2 Max.
linear) (linear)
Hhes 50-50,000 € Max.
raded
3 Wace Max. |0°_,83.°°°°“)N°"_
(graded) inductive
Type S.G. Composition
! Watt Max. 2,000 ohms to 5
__megohms

b Meégohms
CHARA.CTERISTICS: (both types) linear,
log.,semi-log.,inverse log., non-inductive, etc.
FULL DATA FROM :
RELIANCE
Manufacturing  Co. (Southwark) Led.

Sutheriand Rd., Higham Hill, London, E.I7
Telephone : Larkswood 3245 )

OPPORTUNITIES

IN RADIO

Get this FREE Book !

“ENGINEERING
OPPORTUNITIES

reveals how you can
become technically-quali-
fied ac home for a highly-
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 108
pages of intensely inter-
esting matter, it includes
{ull details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M.Brit. I.R.E,,
AMUIEE., City & Guilds,
Special Television, Servicing,
Sound Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.

We Definitely Guarantee
“NO PASS—NO FEE”’

I you'rc earning less than £10 a week, this
enlightening book is for you. Write for your
copy today, It will be sent FREE and without
obligation.

BRITISH INSTITUTE OF
, ENGINEERING TECHNOLOGY

388b, Shakespeare House,

n
A
[
4
%
-
™

COPE, 2%in rack mounted vari T.B. ampls.
and attens.. v.D. 50 c/.

1116 xcvr. 142kc/s-20me/s.
DOSt-war service sh

orthing.
SCOPE and wobbulator complete for
. 10 ¢/s to 350,000 ¢/s, X and Y
plate amplifiers, easy to handle and has out-
eedpertormance. brand new and fully
guaranteed, immediate delivery complete with
set of leads and booklet on osconscoEe technique.
—Write for further details to Erskine Labora-
tories, Ltd., Scalby, Scarborough. 71648
MARCONI-instruments. type 144G signai
§enerabors. ex-A.M.. as new, £75: resistance
capaclty oscillators, 20 cycles to 40kc in five
ranges, £15; G.R. signal generator, tyzpe 605B.
£100: frequency meters. 40-60 cycles. 200-250v.
4in dial by Crompton Parkinson flush mounting.
£5 each; voltmeters, ameters, etc.; send for list.
nstr C 'mi ne. Lon

—Oak . 195,
don, E.17. Larkswood 6122.
ETERS.

. m.c.. 12/6;
mounting, 35/-; 6.000v, 31|
m.c. 57/6; 3,500v. 3in, m.c.. 25/-: post extra.
Ex-R.A.F. 2-valve (2-volt) microphone ampli-
flers, in plane inter-com., in self-
contained metal case, can be used to make up a
deaf ald outfit, intercommunication system, or
with cxzosml set, complete with valves (also un-
used). -._post 1/6; letters only.
HIGHSTONE UTILITIES, 58, New Wanstead.
London, E.11.
TRANSMITTING EQUIPMENT
ALE of pment, comprising complete
amateur transmitting station. end
stamo for list to Box 845. 1604
IX 50ft ground station masts, immensely
strong 10ft 'wood sections. 5in dia., climb-
able, with chest accessorles; £9, carr. gald.—
Lg(&roences, 61, Byrom St., Liverpool. e[litsmzl

b 7
ULTIMATCH modulation transformers, 25/-
each, post paid: sh: ed impreg., wt. 14
bs., will modulate 200 watts input. 70 ratios;
trade Inquiries invited. —Clegg G2PB, 48, Henry
8t.. Church, Accrington. 71625
EAL bargain.—Brand new American S
mitter tuning units, TU6B. in black crackl
metal cabinets, components include S, dials.
4 fixed and 3 variable condensers, col
all beautifully made; 11/- post fi 0
Beechfield Rd.. Grappenhall, Ches. 6
GRAMOPHONE AND SOUND EQUIPMENT
SIMON SOUND SERVICE have recorders in
stock. {8713
ARRARD sauto change unit, 7in or 12in
tgge: £17.—Box 883. [1645
AM ICAN wire recorder for sale.—Mason.
U%ll hbury Rd., Streetly, Birmingham.

. 12in turntable, new and
; £7. . Lincoln Ave., Romford.
“IIRE recorder, Webster Model 80. new. com-
plete Xtal mike, spools, service manual,
etc.; £115 or offer.—Box 706. (1559
LEXINGTON Jor. pick-up, 50/-, wlth motor.
desk, £7; Shaftesbury crystal mike, £3.—
Conway, 28, Kings Rd., Rochdale. [1532
RIX P.A, system, 15 watts, in polished cabi-
net with three horn speakers, perfect con-
g&lon: £30; sult dance haﬁ or showman.ﬁlgosac

ECORDING machines and ac in
stock; quick service: full trade terms.—
Bristol & West Recording Service, 6, k Row,
Bristol 1. 1442

NEW Acos crystal pick-ups with auto-stops,
£2/5; Rothermel Senfor, £2/5; Baker 12in
triple-cone louds er, £3/15.—25. Percy Ave..
Kingsgate, Broadstairs, Kent. (1619
EW recorder, amp., mic., full equip., cheap;
also Lexington Senjor P.U. with pre-amp.,
other items; wanted V.G. motor, tracking, and
head.—BCM/XENA, London, W.C.1.
OLLARO units, a.c. mot,oxyplck-up/autosbor.
latest model, £9, carr, 5/-; motor and 12in
turntable only, 118/4: all makes pick-ups.—
S., 102, Parkhill Rd., London, N.W 3. {1456
Collaro motors with lightweight pick-ups,

as each; Vitavox 12/20 speaker. unused,

£7; B.8.R. 20 watt amplifier, month old, £21.—

Box 886. [1651

AM 25-watt amplifier, 2 loydspeakers, micro-

phone and stand, record gvlager, unused,
w.1l— te Box

' i rder; £50; seen W.1. 423,
%:lrelﬁteo A(elvertlslng. 1, Whitefriars St., Lon-
don, E.C4. (1573

| production; new Dec., 1947;
—Ba

{
|

17/19, Stratford Place, London, W.I,

' Croydon.

INFINITE Baffle corner deflectors, scientific-
f.

dest; acoustic chambers as reviewed
' Wireless World ”* June; send for catalogue.—
Broadcast & Acoustic Ltd..

Egulpmem Co.,
Broadcast House. Tombland, Norwich 26970.
S.R. Ampligram A.G.4 10watt amp. and
record player. a.c. mains, comp. with
Vitavox 12in speaker (in cabinet), perfect re-
guar. mﬁect: £50.
llan, 14 Whinmoor Gardens, Shadwell, Nr.
Leeds. 11434
SPECIAL offer to Hams and P.A. sggciaus —
Famous 8.T.C. ball type microphones, new,
n Fertec: order, guaranteed, listed £17 each,
limited quantity available; £5 c.w.0.~Classic
Electrical, Ltd., 364, Lower Addiscombe [ﬁ?ﬁ

[ ALLEN COMPONENTS LTD. |

Type 320 5-wave band coll 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 the sixth position.
For use with any of the standard frequenc
changer valves (6KB, ECH35 etc.) and an I.!.
frequency of 465 Kc.

Ranges : 1, 13—49, 2, 30—100. 3, 80—200.
4, 200—550. 5. 9002000 metres.

PRICE £5 19 6

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

NEW G.P.12
CRYSTAL PICK-UP

with permanent sapphire stylus

—was fully described in The Wireless
World’s recent article * Crystal Pick-
ups—Basis of Design for Fidelity
Reproduction.”

This remarkable pick-up, which rep-
resents the ultimate in high-fidelity
reproduction, is now available in
limited quantities through your radio
dealer, price 104/- incl. P.T.

FREE ILLUSTRATED
FOLDER describing this
new pick-up may be ob-
tained by returning the
coupon below.

TO COSMOCORD 11D.)
ENFIELD, MIDDX.

Please send folder of ACOS Pick-ups.

NAME
| ADDRESS

|
|
I
| S— o - Wl !

[ S —————
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bIMON SOUND SERVICE can supply ﬁour

OLLARO Microgram, new Sept., 1947, per-
Tect condition: nearest £17.—Ritherdon, 294,
Aver Hill Rd., Eftham, S.E.9. Elt. 2444. [I571A
.V. quadruple sprlnz grnmophone motor,
“runs for 20 minutes at 7 rpm, £5, carriage
ge.l H.M.V. Xrequeng records, etc., D.B. 4033-
2216 carriage pal G. R. Dowsett, 48,
Rd., Eastbourne. 562
MEMOV X A.Q.N.2. recorder, l hour on
7in acetate disc: last word in American
disc recg. equipt., also Simplat preclslon track-
ing gear, 3 traverse soeeds, over or under hoard
drle:, lge!sst offers; over £75 and £15 respectively.
—DBoX

.8.8. recording machine ﬂlm studio model,
with gearbox drive (list £320); Parmeko

30 watt amplifier., Standard Tel
turntable.

mici ne, nonh-magnetic playbac
used or three months gunrgmeed as new ‘6%

N ICROPHONES
moving coll, ty 4021C.
brand new. high fdelity dymgxelc at a

fraction of their original cost, one of the finest

available, made by our price £5. post
free whilst Stocks last. —-wuh o%s. 204- Lower
Addiscombe Rd., Croydon (1384

CINEMA sound prmecnon apparatus. Com-
plete single and dual standard size eauiv-
reconditloned projectors with new
sound eglzx ipment; single units from £125: dual
from #£220.—Kine-Technic Services. Ltd..
Aylward Rd., London. 0. {1529
3-WAVEBAND radiogram replacement chassis
with 10in perspex scale, tone, volume, switch
and tunin gcontrol in line, 465 kc/s 1.1., supplied
with 6K8 6K7G, 6Q7G, 6V6G, 5Z4G valves,
output 3.5 watts; pnce £12 + £2/13/4 tax.—
Wynne ?;'os 28, Dudley St., Wolverham) ltu:m.

Tel. S
.C. mains gram units, comoleto with 9in
turntable, £3/10, inc tax; also full range

Collaro magnetic and crysm units, at list

ments;

Dnce, post free; randlogram cabinets, chassis,
gllﬂegs. speakers, etc.; keenest prices in the
a.e.

tull list. —Radlo Unlimited,
cnrnarvon Rd., Leyton, E.10. n
INE-VOX ype C7 complete self-con-
tained disc recording units available in
increasing quantity: also in_skeleton form for
existing amplifiers: prices from 48gns: early
delivery; write for llustrated leaflet.—Kine-
Technic_Services. Ltd. Aylward Rd.. Lon-
don, S.W.20 Callers by appolntment onlv.
'RAM -MOTOR_ units. — Collaro _record-
i* changers, £20; Collaro unit with P.U.,
auto-stop, £8/5; auto-
stop, £8; To motor and turntable, £5/5;
rim-drive motor and turntable, £4; Hoover in-
duction motors, suitable turntable drlve 26
larger model 30/- postage e':s(tm

16.
498

d

Barn Rd., Christchurch,
HE Enock lckup armature, or, more cor-
rectly, coil former, is precision moulded

in a speclal plastic material; it combines ibso-

lute T 1gxdlty wlth extreme lightness, and

no self-resonance within the audio range; it
makes an ideal setting for the polished

dlamond stylus, which is moulded in by our

exclusive method. (Patents pendin

THE de &1{(:“;: %eléso

mand for the Enock
licensed under Patent No.

unexpectedly large, and as a resut we have
n able to make considerable reductions in
production costs; we take pleasure, therefore, in
announcing a reduction in price to £29/5. In-
cluding tax. telephone or write for a demons-
tration.—J Bi Enock, Ltd., 273a, St.,

Brentford, ddlesex. ' Ealing 8103.
.C. zmm moto 200-240v. 9in turntab.e,
fixed s 82/5 post 2/6; Coilaro, ditto.
with 12in turncable and variable speed 118 /4.,
post 2/6; Collaro combined motor-| ch '“ﬁ

auwsw? unit £9, carr. 5/-; pick-ups
magnetic 4/4; new Rothermel crysml model
U48 32/6; 8.H.E.F.I. moving-coll 53/9; Marconi
%Jger llghcwelght 107/6 —N.R.8., 102, Parkhlll

don, N.W.3. [1610

SIONAL recording equipment to the
trade; M S.8. recording machines, recording
ampllﬂers, ribbon and M/C microphones. blank
etc.; gramophone motors and light-
it plck-ups, radio Dre-stage units and
ny speakers, all from stock on full trade
; Victor 16mm talkie projectors for imme-

dlalte ‘delivery.—Sound Discs (Supplies). Ltd..

n Rd., Southport Lnncs (1199
ES

EW, boxed, 807 9/- 6SN7G, 6/-; list.—

Smnsﬂeld Alreworth Terr., Kexghley
AMERI R.C.A., etc.. miniature valves,
174, ISS IS4 384, brand new, uar-
anteed, 10/6 842,

ARGEST and most comprehenslve range in
the country, British and U.S.A. types, at
Board of Trade prices; send for list (vaives

avallable), free, s.a.e.; valves sent c.o.d.; re-

tailers not supplied.

RANSOM, Bond St., Brighton. gzzz,
W Amerlcan valves: 6J7 KBG. 6K7G

ARMSTRONG

OVERSEAS BUYERS

are cordially invited to send for
prices and particulars of the
following :—

Model EXP125.
WAVE RADIOGRAM CHASSIS

giving continuous waveband coverage from

14-VALVE ALL-

Waveband expansion.
Two LF. stages with
variable selectivity. Electronic bass and
treble lift controls. IS watt push-pull
output. For 200-250 v. A.C. mains.

Model RF103. 10-VALVE ALL-WAVE
RADIOGRAM CHASSIS

10-valve circuit. R.F. Pre-amplifier. Wave.
band Short band covers over
20in.). Large glass scale. 3 stages A.V.C.
Treble lift control (operates on both radio
and gramophone). Plus 6 db. Bass lifc on
Gramophone (to restore bass cut on some
records), 10 watt push-pull output. For
200-250 v. A.C. mains.

Model UNI-103.  10-VALVE ALL-
WAVE RADIOGRAM CHASSIS FOR
D.C.

[0-Valve circuit. R.F. Pre-amplifier. Wave-
band expansion (Short waveband covers
over 20in.). Large glass scale. 3 stages
A.V.C. Treble lifc control (operates on both
radio and gramophone). Plus 6 db. Bass lift
on Gramophone (to restore bass cut on some
records), 6 watt push-pull output. For
200-250 v. D.C./A.C. mains.

Model EXP83. 8-VALVE ALL-
WAVE RADIOGRAM CHASSIS

incorporating _waveband expansion, Large
glass scale. Treble boost control. Gram,
switching. High quality push-pull output
gives 10 watts audio. For 200-250 v. A.C,
mains.

Model UNI-83. 8-VALVE ALL-
WAVE RADIOGRAM CHASSIS

incorporating waveband expansion, e.g. the
16-50 m. band covers just over 20 inches on
the large glass scale, treble boost control,
gram. switching, all controls work on both
radio and gram., high quality push-pull
output giving 6 watts audio. For 200-250 v,
D.C. or A.C. mains.

HOME MARKET

Alimited quota of the above is available to our
friends at home, and we shall be glad to send
details and to give demonstrations at our
showrooms.

11.9 m. upwards.
R.F. Pre-amplifier.

WARLTERS ROAD, HOLLOWAY, LONDON, NJ

'Phone : NORth 3213

l

OULPHONE Radio, 58, Derby St., Ormsklrk
for new valves, maker's prices, all re-
duced p.t. rate; postage and packing free,
c.o.d. extra; send 2lid. st.amp for 32-page cata-
logue and valve list. 1678
EW_ American valves: EF36, EF39. EL32,
EBC33, ECH35, EF50, 15D2, 6X5, 524, 8/-,

3 6K8, 6K7, 7, 6V6. 6SN7.
wa4/500. 5U4. US2, 10/-, any three
27/6; 6L6, 11/6; PX25, 15/-; matched irs
sl:dl{qsupplled —N.R.S., 102 Parkhill Rd., [1611

AYTHEON made Mazda type Pen 46 time-
Pentode. new and boxed, S.T.C.
meml rect fiers, half- wave, 290v 0. 75 amp. 30/-;

su r 575v 1.2 amp, 130/-; 250v 75 mA with
. fuses, 2{- oz : 2uF Mans-

brla% 2/6. vmeous 00ohm 100watt, 10/6;
K 20watt, 2/6; microswitches, 2/6;

wlre-wound ;o 2000hm 3-watt short spindle,
| 2/-; 2-ga oodxm 50watt, 13/6; Santon heavy-

r; c.w.0. Or d.—
‘%%gg?{%’g{ﬁgfémé“°?m2e¥jte‘s‘:‘éﬁ'f'ARMSTRUNG e 00, LTD. 5%

5

dut; swn es, le 4-wa mains trans-
fonl{:er, 200-250v go b OSOV 250mA, £5/5; all
post pald.—Box 699. (1535

COMPONENTS -SECOND HAND, SURPLUS

ADIO CLEARANCES, Ltd,

27, Tottenham Ct. Rd., W.l. Mus. 9188.—B.C.
221 freq. meters, we ‘offer a limited number
of these well-known meters, 125kc/s, 20mc/s.
with xtal. check accuracy, 0.01%, with valves
(1-6K8, 2 6ST7), 1m xtal and calibration
charts, in very good condition, £8/19/6, car-
rlage 7/6; tuning units, T.N. 16/Apr. 4, 3-
valve converters mmng 38-95 mc/s,
6AKS R.F 9002 mixer, tuning by
4 gang, with 3in dial ¢allbrated In fnc/s, driven
by 100-1 split gear s.m., provislon for auto
sweep by 2 v motor, power reff v L.t., 280v
h.t., i.f. output 30mc/s, cast all. chassls fitted
1n ‘blk.” crackle case 13inX8inX6kin, d
gacked in original wooden cases, &£.
carr /-; Bendix radlo compasses, B.C.
15-valve unit, incorporating d.f. section and
an 8-valve rec. overlng 171 mtes. to
mtes. in 3 bands, has 2 r.f. stages,
up, ant. 6K7, RF1 SK'I RF2 6L7. mixer 6K8,
IF 6K7, det. and avc 6B8, output 6F.
5Z4, D.F. section loop amp 6K7. osc 6N7. mod

6SC7, IOOE avc 6B8, 6F6 cath foll., 2 2051
I.F. 142 kc/s. power req. 28v d.C.. 400
c/s, Teplacement of 115v 400c/s tmns 15 all

that is required to operate rec. on 50 c¢/s, sup-
plled complete with 2 compass units, remote
control box, flexible drive, and officlal instruc-
tlon book, these recelvers are brand new, price
£6/9/6, carr. 10/- extra; available sepamtely
control boxes, 15/-; flex cables, 8/6; 6-valve
rec., B.C.453, covers 190-550kc/s, with 8Skc/s
I.F.s, with 2 ILF. stages, make ideal double
superhet., complete with 6-12v valves, less dyna-
motor, the Q fiver, 39/6; control boxes with 3
djals, v.c., switches for these receivers. 5/3;
also flexible drive cables, 8/-; wavemeters,
R.1191, covers 100kc/s-20me/s in 8 bands, brand
new, complete with xtal, 2 sets of valves, call-
bration charts, (n orlglml cases, £5/10, carriage
5/-; R.F, units, 24, in good condition, 8/6; new
boxed, 12/6; R.F. units 25, 10/6; R.F. units 26,
brand’ new, boxed, 28/-; R.F. units 27, 22/6;
with. vaives In all ‘casés: bostage 1/6 extra:
receivers, B.C. 1066B. 2-band. with 2 acorns
955 and 1-1D8, brand new, with valves, 35/-;
moving coil meters, metal case, microamp,
1i5in round, scaled 0-10, 5/-; 500 microamp;
2in round, 7/6; 500 microamp, 2in round, scaled
0-15/600v, 6/6; 0-20a, 2in round, 5/-, with
; 0-40a, 2in round, with shunt, 5/-;
moving coll meters, bakelite cases, all 2in square,
0-500 microamp, 9/6; 0-1ma. 7/6: 0-150ma, 6/=1
0-300v, with res., 7/6; 0-5ma, 6/-; 0-3a R.F.,
6/-; ail 2l%in circular; 0-500 microamp, 17/6:
;. 0-100ma. 10/-; 6ma
b cales, . 0-3v, 0-60ma.
0-50000 m, 12/6; elecérolytlcs Bmf 500v, 2’6

848 450v, 4/6; 8424 350v, 16424
16/186, 350v 4/6; 16416. 450v, 5/- blas, 25/25v
1/6 25/50v, 1/9; 50/50v. 2/-. (167!
RANSFORMERS P220v. '8.110v, 10 amps,
£3; hP 00V a.c., £4. ems,
202, Cambridgs Rd.. orbiton, Surrey. [1627
2R. F. quality feeder unit available at £8/8;
S0 a 7-valve all triode 1push pull amplifier
at £14 send for detalls.—R. St. Leonards
S.W.1 [9897

Rd.,
C 453, 4 5 clrcuits, 2/6; ITS 30mc/s con-
verter 1/3; oscilloscope electronic switch
(6 8N7s) 1/6; trade drawings.—25, Glenmore
Rd., Birkenhead. 71605
H AVE you sent for my list of radlo compo-
nents? Everything for the wireless con-
structor; list free.—Fred Taylor, Commercial
St.. Tadcaster, Yorks. 71659
ARIAC transformers, 2-gang 180v 500 cps
input, 0 to 180v 747 amps output, each
brand new in orlglnsl packing; £3/15, carru;gg
5/- (Herts).—!

ROSP. ECTIVE emlgrant. has receivers, test
qu‘)l:.:f da d m f&r sale, all
thoroughly sound and cheap to other experi-
menters, s.a.e. for list.—Box 843. {1601
.N. superhet colls, 19-50, 200-580, 800-2.
metres. set of 3 each, aerial and oscillator,
13/6 with clrcuit —Sydney Nott & Co.,
%, London Rd., Bromley, Kent. 1584
RGE &uantltles of radio equipment for sale,
incls 0 50w amplifiers, 400 10in Rola
speekers, emmelled an suk covered wire. stan-
dard size laminations, sleeving, etc.—Apply Buy-
ing Dept., Monitor Radio, Stechford, h‘n[‘lllslg-

26




54 Advertisements

MIDLAND INSTRUMENT Co.

BRAND NEW GQOVT. SURPLUS STOCK

ENGINE DRIVEN GENERATORS (D.0. dynamos),
output 12 v. at 750 watt, 20/, cazr. Sk

lo‘tons. fitted overload cllnch and 1y, fiexible
drive, 1/2/24 v, AC/DO. .u mx 35 n.mp 201-.

quni,.' 20/-, post 1/4. MAGNETIC COMPASSES,
e P.8, alc

typ , alcohol , engraved 360 deg.,lummons
cross s, brand new in wood carrying cases, 10/-,
poat 1/.. MOVING COIL headahone- with mov;n“z

coll microphone fitted switch, boeed, 107, post
MAINS MOTORS, 200/250 v 3
blower and gearbox, final drlve- of 5 and 25
30/- hmt 174,

'H

. contains 16 toggle switches, etc., 7/8.
post 11d, MAINS TRANSFORMERS, npu'. 230 v.,
output 50 v. 1} amp., 25/-, oarr. 5/-. ATTENUATOR
UNITS, type 17, post 14. G.E.C.

FANS, 12 v. A0./D.C. st 8.4 amp., 22/6, post 1/-.
RESISTORS and CO ENS] 100" assort., 10¢-,

poat od. VOLm OONTROLS, all }in. shaft (not
pre-set). usort dos. 10/-, post 9d. QORD INSTRU-
MENT TYP 4.8. conslsts of beadphone leads fitted

high or 1ov impedance matching transformer fitted
switch, £/6, post 9d. RECTIFIER

ateppi glass front, resetting
control and switch, 5[- poltN SWITCHES, bakelite
type, onloﬂ 1/- : ditto eole, 3-vray. 1[8 triple
oft gwit, in line, 2/6. AN/AP1

GATHODE B.AY INDIGA'!ORS. consiste of 3in. C.R
tube, 11-valve amplifier, control unit, etc., brand nev
in maker's sealed cartons with Inst; ructional booklet
with additions! data to operate from 230 v. A.Q,,
Hm!tedllnoek 80[- carr. b/-. RELAYS, 1,000 ohm.
e.m., 1/- 4d.
‘The (ollov‘m‘ lnlt.nnnent. wirea to clear {in quantity :—
30 and 33 s.wg., enam., 23 and 25 s.w.g. Lewmex,
g‘: :vl 8. enmldnzl'e-r\yon, 22 I.V.E“ID x 0.

nd for a copy of our enlarged ugust lists,
hundreds interesting E{ecuonh and

e onieu exv.n

0., poat_pe
MOORPOOI. GIRGLE BIRMINGHAM 17
Tel. HARbarne 1308 ar 2664

LASKY’S RADIO
SEPTEMBER SPECIALS

MODULATOR UNIT TYPE 64. Containing 7 valves
2 EFS0 (CVul), 2 OVbS4 (high voltage rectifiers)
1 VTG04A (807),1 CV73,1 Om(nmilltm)- Dozens
of varfous ed resist-
mu. Lhneten l‘mchel metal rectiﬂen relays

r bt 50 1b:
e 25[-. carriage b/- extra.
m POWER UNITS.

relay,
Jonel socket onfront panel. In blu:k emelledmeul

Slu.lblln.lcmg,7lln.vlde,olin.hlgh. ‘Welight ,601bs.
83A, 240 watts,input 24 volts,output 1230 voits
n 2 amps,
Type 82A, 240 watts,input 12 volts, output 1200 voits
at .2 ampa.
Type 35, 100 watts, input 18 volte. output 7.2 voltsat
13 amps.,snd 220 volts at .11 amps.
Type , 100 watts, foput 18 volts, output 7.2 volts
at 13 lnlpl and 225 volts at .11 ampa
These motors can be convemd to run on A.C D/C
230 volts,
I.A"SKY'B PRICE, all types, 12/ each, carrisge 2/6
extra.
EX-A.M. WAVE-FORM GENERATOR, Containing
13 valves; 7 8P61, 3 EB34, SVM lVBMﬂmﬂltl
tact reiayl Hi
resistances, group hoards, valveholders eee Chassis
size ; Oln.lonc, 10in. vlde, 3in. high, Welght. 20 Ibe,
Unit enclosed in metal cabinet.
LASKY'S 15/-, carriage 2/6 extra.
In sddition to the above advertised ex-Government
have an excellent stock of many other radio
and radar units.
Why not write for & copy of our regularly published
bulletin of this equlpmem, and a copy of our compo-
nentetockiist? A 1d.etamp enclosed in yourletter
will bring you both these publications.
1f you are passing by drop in and we can alwayssend
your purchases on by post or carrler,

LASKY’S RADIO

370, Harrow Road, Paddington, London, W.9
(Opposite Paddington Hospital)
phone : CUNningham 1979
Hours  Mon. to 8at. 9,30 a.m. to 6 p.m.
half day.

Thurs.

'lng ltems: s.a.e.

-H.T. transformers, mains transtormers and
chokes for electronic engineering home-

E:

built televisor; delivery ex-stock.—Metro n;an
dio_Service Co., 1021, Finchley Rd., N.W.11.
Tel, Speedwell 3000. ['167
RANSFORMERS, unused ex-Govt. double-
wound 230-240 to 110- llSv 200w 42/6.
250w, 45/-: 300w, I Carr 1.000w. 62/6:

carr. 6/-: larger slzes avauab —W J.
276 Bath Rd.. Wor 98

OU’LL probabl lg]et lt at Smlth s, Edgware
Rd.! " Everything for the construc-
tor. from a l/lOwan. resistor to a radiogram

cabinet; lowest prices, bi gest. variety.—Near
Metropolitan Music Hail. 5891, [8005
PS Sig. Gen., £20 dc./a.c. 80w con-

verter, 220v, £5; STC 4012C spherical
mike, £12; DI04 mike, £3; coil P.U., ; many
other items, Manganln wlre. servlc eets;
state wants; r [1226
AMERICAN panel ights hthhgualltf' cr{
stal lens, ni n
fixing hole, 1/6 each. bu enquiries g
Slament and neon bulbs to ﬂt av-nunble—J
McMillan. 5. Oakfleld Rd.. 8. 345
ION aeml equlpment 5 types fully

waterproofed aerlals availabie, po lash-
ings, all types of teeder in stock: send tor bro-
chures. aerials talled. — Wolsey Televlslon.
Ltd., 75. Gresham R Brixton S.W.9. Bri, 7566.
AINS eranstormers out| ‘gu transformers and
chokes for D.T {lliamson amplifier.

as per " W. Worl ." May, 1947; delivery ex
St —Metropolitan Radlo rvice - .
N.W. Tel. Speedwell 3000.

2 h.f. stages. 1 detector and 1
video amplifier. incorporating iron-cored
calls, suitable for televlslon sound or vision,
{ncludes 3 E.F.50 a brand news 45/-,
st free. —Wllklnson s. 204, Lower Addiscombe
d.. Crovdon. [1385
TELEVISION scanning coil assemblies, as used
in our own equipment, suitable for '* Wire-
less World " receiver design, high im nce
frame coils, low lmpedance Ine colls; 32/- ex-
works.~—Clive Courtensy& 0., Ltd., 5, Horsham
Rd.. Dork ln%‘ Tey.
N‘IATU E components 2-gang Polar f
10/-; 's 465Kc permeabtlity tuned 14/6
Ealr, tentlomeu,ers. 0.5 meg, Mor nite, 2/-;
le 100pt midget ceramicons, 5d. 4/- doz: -
gm list available; trade supplied. —Watts 38,
pel Ave., Addlestone, Surrey. [' ]
gross solder tags, eyelets, etc.;
16/6; coil packs, 15/-;
droppe 249; { trimmers, 02.;
Government. surplus bargains; send for cheapest
ust in Englnn —Sussex Electronics, Ltd., 4,
%e Bevendea) Brighton. Tel. 4446,
'f LEVISION trlnge ‘R1355 7.5 me/s 1.F. with
unit. Ior sound, 14 valves,
515 13 5 mc/s LF., 6 mc/s band width.
for vlslon, 21 valves, new. in crate, £4; circuits,
etc HE-X a e. particulars R.F. units, type'25, 10/-.
Adcock, Norwich Rd., Watton, Norfolk.
FOR ‘disposal’ surplus to requirements, 1.500
Sunvic thermal typeladluqtable (15 to 90

d 8

gole. 3v: normally open contact and
eater wound for 220-230v: price for quantities
unon_aon lcatlon —Box 84 l 9!
C ENSE 001mtd Mlcamold 3/3 doz;
mid '750v. Sprague, 3/6 doz; 0.lmfd

350v, Mlcamold 3/6 doz: 100pt Erle type N750L
Ceramic, 3/6 doz; 0.1+0. unts ver-

tical can, 10d, 9/- doz: lmtd SCIO v Aerovox 1/-.
—Watts. 38, Chapel Ave.. Addlestone, Surre{.
LUGS and sockets, 2-3- and 5-pin brass lock
in type, quantity available, samples 2/-
quote quantity; also Jones, Cannon and
Belllng Lee; small bakelite 2-pin Zamp. 1/6
g_ per 100. £40 per 1,000 . English,
he Maltlrgs T‘;lelgh Rd.. Hutton, Essex.
malns transformers, 230v
prlmarles 350-0-350v, 300ma. 2X6.3v, 5v,
20-0-20v. 37/6, carrlage’ 5/- 2 X 350-0-350v,
200ma, 3X6.3v, 2X5v, 55/-, carriage 5/-; 1.f.
chokes, 20-henry, 300ma, 20/-: other interest-
list.—Cross, Skerries. Newton
Grange. Klrby Cheshire. [1020
ONDENSERS 1.500 pa r tubular, 0.5 mid,
300; gmla ct work}:x il Ote)a’fh 1qua!’ntltle:‘ of
axley type switches, -pole, 3-position,
si ni b?e 1710 each, quantities of 50;
i ent kngbs, 1,000 brown moulded, 1%in
dia.. ¥n spindle, 30/- per 100.—Associated Elec-
trom En gmeers. Ltd., Dalston Gardens, Stan-
more, Mt 585
ISUAL lndlcator unlt.s ux in 0-200 micro-
ammeter. potentiometer
transformer, etc. 6/11' rotary transformers,
24v input, 60v-135v 27ma output. Smoothed.
16/-: push button selector units, 5-way+5 pilot
lamps. ete.. 4/11; condensers, Ipf to 60mfd,
from 1/6 dozen, add 1/-_postage; s.a.e. lists.—
Passlnszham North_St.. Kelghley. 11007
AWRENCES. Live rgool. for outstanding
value.—Plugs for BC348. 2/9: nolse filter
units. 5/-; Antenna tuning units, 10/-: dyna-
motors, 14 volt, for BC453, 10/-; repeater motors,
laminated carcass, 5/-; Argon tungar charger
valves, 6 amp. 12/6; recetvers, R1139, less valves,
7/6; prices 1nclude carr.. cash with order.—
Lawrences, 61, Byrom St., Liverpool. Cen. 4430.
MERICAN' BC306 Antenna tuning units,
1 xlolnxam 10/-; e detector units
cotnitatning 3 1.T.4 vilves, 25/- “Bendix 433G 15
SFP7 CR

. T units,
50v 30ma metal rectmers. 2/6; metal
block condensers. 0.25 to 8mfd. 500/1.500v wkg..
assted dozen. 20/-. carr. pald.—Htgginbotham
12. Gower Rd.. Brlnnlngton Stockport Cheshire.

pr..
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REMARKABLE OFFER!

BC—348's at £15-10-0
CARRIAGE PAID

A Special Buy® of a quantity of
BC-348's enables us to offer you this first-
class communication receiver at the remark-
ably low price of £15.10.0—complete for
28 volt operation or for £20.10.0—modified
for A.C. mains and complete with power
pack. Packing and carriage paid. £2 case
charge returnable.

This American receiver is one of the
finest released to date by the Ministry. Built
to stringent U.S. Army specifications, con-
structed of first-grade components. [t is
extremely sensitive and easy to operate.

Offering this receiver at this price will
quickly drain the stocks available, so be sure
to order NOW.

Vallance's purchase only surplus gear that
is useful for the ** Ham '’ and at the right

price too! Please inform us of your

requirements,

VALLANCE & DAVISON
LIMITED

144 BRIGGATE, LEEDS, |I.
Phone 29428/9.

Staft call signs : GE2HHV, G88X, G3ABD, G3CML

PEERLESS

TYPE 1047 RADIO CHASSIS

This chassis is now available as an AC/DC
model, and can also be supplied as a complete
Radio Gramophone with twin speakers,

acoustic labyrinth, etc., in walnut cabinet by
one of Britain's leading designers,

Among its principal featares are:—
¢ 10 stage superhet circuit.

10 valves (including magic eye).
RF amplifier.

2 IF stages.

4 wave bands.

10 Watts push-pull output.
Tropicalised components.

Communications enthusiasts should
write for details of aur 1546 Chassis.

PEERLESS RADIO LIMITED
374, Kensington High St.,, LONDON, W.14
Phone : WEStern 1221
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115 transmitters, £8; BC 603 10-valve
recelvers. £7/10, 301t sectlonal
headphones, 8/6; ditto

3/9 hrge stocks of surplus equipment at bargaln
ree gifts with every order for surplus
goods; agents for all makes: orders post free by

return of post: 10-page catalogye free.—Torbay
glectr c. f COUegagEnd Park, Paignwxh 5?6
ev

ITS of radio recelvers from £7/8; 4- and 5-

valve new materials, table models, semi-
midget; our latest kit. —Wylwyn Star 1948 has
connections for gramophone k-up, extensions
to loudspeakers, A.V. hours average time
for constructlng. Iull det.aﬂs diagrams with
each kit; o.d.—Isherwoods, Reme
House, 81, Plunglngton Rd Preston. Tel. 3348,
Estd. 1936. (6788

OULPHONE RADIO. 58, Derbg orms-
kirk.—Send 2!.d stamp for 32- page cata-
lo ue; new goods only, c.w.0. or c.o.d peciul
er 3-valve R.C. amplifiers, comglete wnh 3
I'I‘4 valves, 22/6. 12in
speakers, £6/15; Axiom twin cone, 68/8 fine
cord 0.3 amp 2-way _1/6 {d 3-way 1/9 yd;
mains mms ormers, 350v maA, Umversal
4-6.3 v 6a, C.T. 4-5v 3a. 1675
high Q" coils,

3 RANGE S.H. coii units;
ceramic trimmers complete with padders and
switch, circuit supplied, 25/-; L.F. transformers,
permeabimy tuned, can size ll/4mx1mx2l/¢m
465 kc/s, 9/9 per pair; all brand new; manu-
facturers surplus; precision tested and guaran-
t c.0.d. or c.w.o., plus 6d. postage. B.
Electrical Services, Combine Works. 1
Goodmayes Rd., Ilford, Essex. {1565
ITTLEWOODS: unrepeatable bargain;
Thrush model 34A Tesistance and capaci-
tance bridges, list £14/3/6; our price £7 while
stocks last; brand new, see write-up *"Wireiess

world,” July, 1 tull wave bridge rectifiers,
12v. lamp 6/- electrolytics. B.E.C. midget

450 v.w., 2in longX%in diam, 2/6 each,
24/- oz.—G. Henson Litflewood & Co., 27.

Ballards ;.‘ane. Flnchley N.3. Fin, 3060. (1598

a0-watt, 17/6; P 230v S 13/15v_60a KVA 0.
5/~; chokes, 0.5a h 50/- condensers, 120mld
50V nc w z. 250v_ac wkg, 30/-

mtd 12/6 30mtd 275V ac wkg.

\rlngdon Berks
THERN RADIO'S  wireless bargams—-
Bendlx BC 453 reoelvers (190-550 k/cs), 6

Ives, (3) 128K7, (1) 1246, (1) 12K8, (1)
13T, és kess, 1/Fs, Ideal for QSer (see’ Jan.
QST) or can be converted to car radio, brand

new, in original cartons, 35/-, plus 1/6 postage;

Bendix BC 454 receivers (3-6 megs) slx valves
(3) 1 70’1‘ (l) VT132. (1) 12SK' (l
12AGGT (1) R7GT, 1,415 Ecss. I/Fs 1y

{, plus 1/6 postage; BENDIX BC 455 re-
vers (6-9 megs), six valves, (3) 128K7
) VT132, l) 128R7GT, (1) 12A6GT, 2,830
3 each, post 1/6.
enemtors. 6 volt, 4 amps, in
original cartons, post free; brand new
moving coil headse t.s1 wlth moving coil micro-
hone, 4ft lead and
bombsight computers,
3 28-volt motors, geafing, barometric
and cou ters, ideal for experimenters 5
ria§ morse keys, 1/6 each, post 4d.
BRA ad ustable cutters for use on wood,
metal and plastic, Yo d; throat micro-
ph 10nes, brand new, wlth ead and tug. 5/-, post
germnnent crystal detectors St
uble sided recording discs 's
per ozen. Westectors, X.|
/- per dozen, post free;
ug, 3/6;
to 1, brand new,
boxle‘d 2/6; Tannoy carbon mike inserts, 2/6
each, post 3d; input transformers.
to 1. mu metal, 5/=; mid et condensers 75 pl
twin gang 5/-. slngle %a t 4d; M.C.R.1
and 7'

kc/s. I
NEW D

lnspectlon
oscillo-

batteries, 90 volts volts L.T.. 6/6
each, post 9d. movlng coll meters, 2in dia., 0-5
ma on 0-0.5 ami /- each; Collaro gram, units

motor, t,urntable, "auto stog‘and magnetic swivel

eod pick-up, com lete wit speed regulator (n c
its, 50 c.p.s., £9, carriage Ya

d ‘stamp for full st

ot our latest publlcatio
50 RN DIO S'UPPLY Ltd., 46, Lisle
St., London, w c 2. Gerrard 6653. (1633

ALLORY vibrators, 12v 4-pin, 4/- ea, 42/-
doz; vibrator transformers, 12v input, 240v
output 6/6_ea; smoothlng chokes troplcaused
60ma 10h, 3/3 ea, 33/- 8-8-8

€, 40:.1, 2/9 ea; aluminium chas-
sis, 16 gauge 0-51/4 in 3/6 ea, 11-6-2%in 4/3
12-8-214in 4/9 ea, 18-8-214in, 6/6. 20-8-2%in
selenium rectlﬂers, small type, 250v

/9 ea, 250v 75 ov éOOma 5/6

ea; bias condensers, 2£
doz; line cord, 0.3a 3-way, 60 ohms per ft, 6d
v, r ft; mains

?e 0.2a 90-100 ohms per ft, 7d pe

mmlormers, semi-shrouded, 275 0 275v 80ma
, 5v 2a, supertor quality. 18/9 ea;

tmnslormers 465 kc/s, cayacity tun 10/9 pr;

tunlng colls iron cored, long and medium, ae

/6 pr wit.h clrcuit ¢.w.0. or c.0o.d

sta e only to E. Powell. 7.
Preats Grove, Pudsey, e 151 é

1.5
- ca ri kf . Smith, Highworth Rd.. |
5/ T age pa (195

1F |
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THE “FLUXITE QUINS' AT WORK

“I'lf fix it. Just leove it to me,
It's easy with FLUXITE, you'll see.
No cause for olorm,

1 shan't come to harm,
Now, let go my foot I** shouted EE.

®
See that FLUXITE is always by

you—in the house — garage —
workshop — wherever  speedy
soldering is needed. Used for

over 40 years in Government

o R

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

Write for Book on the ART OF “SOFT
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price 1d. each.

FLUXITE LTD.

(Dept. W.W.), Bermondsey Street, S.E.|

—_—
IT SIMPLIFIES ALL SOLDERING

ELERADIO offer material for television con-

struction, a booklet E.E.1, 70 pa # glving
full detalls, 2/8; chassis assembly, £6/7/6; span-
ning coils, line transformers and c.r. tubes
avmhble. Iull list on request. electric gram.
motors, /19/6; or with and autostop,
£9/13/6; mldget t.r.f. kit wlth bakellta cabinet,
10gns; all-wave superhet kits from £8/10; and
many others; send for full catalogues to 1537

Fore St., London, N.18.
[ISW converter units, type 24 9/6 ea., 25 10/6
27 21/6 ea.; 18-valve sets with valves
oﬂered as_salvage (or valves and components,
2X E 39, EAS50, 7X 8P6l, 2X PGl
Pen 46 includes 5 xs'rs approx. 10me/s and R.F
tuner, about 200mc/s, transformers, chokes, etc.,
c.p.; IFF receivers, 10 valves and metor
genny, 30/- ea., American ditto, ABK 13 valves
35/-.—H. English, The Mamn
., Hutton, Essex. 3
ELEVISION -—Focus coils and shrouds
frame and line deflector colls, line out-
ut transformers, blocking oscillator ‘rans-
ormers; complete focus and deflector assem-
blies also available, supplied correct to de-
signer's specification for '’ Wireless World ™
television receiver. Television components of
all types, valves, condensers, Tresistors, tube
masks, mains transformers and chokes, etc
etc., In stock at current prices ~—For ;zm icu-
lars’ write or 'phone, ‘' Handy Parts,’ 226,
Merton Rd., Wimbledon, S.W.19. Libens
7461. Trade enquiries invited
TMELEVISION Hams! We can suoply:
coils high and low resistance 7/~ each:
scanning coils, high/low or both low impedance.
standard model, 19/6; de luxe 30/- each, guaran-
100% efficlent: e.h.t. . fully_shrouded.
rans.. 79/6: line trans., 33/- each:

tubes. G.E

12in.
with dust iron cores. 8l4d each; wound to specl-
fication 1/3 each: condensers, resists.. rectl-
flers valves; all the above nvallable for W.W. and
electronic engr. televisors. W.W. and °' Home
built Televisor ©* Manuals. 2/9. 1nc post.: send
s.a.e. lists,—E. A Porritt. 13, Wastdale Rd..
Forest Hill, S.E.23. For, 1292, 11560
OMPARE prices, manutacturers

must be sold - l l'-‘ .8 (465 kc) Litz, iron-
cored, 5/- ea gang 7/6. -gan
iron- cored com 1/9 ea ~-wave s’het col
21/-, with r.f. stage 3
tmns.. 250/40/250
50v, 24/-; O/)
fiers fro

surplus

o !

packs,
/=3 semi malns
ma. 6.3v , Dri.
trans., 7/3; aaeienlum recti-
2/6; volume controls from 1/-; elec-
rom 1/7; 3-colour L.M.S. dlals, 3/4;
i'ange ol blueprints from 1/-; experimenters
?a all good stuff, £1; etc., etc. Send stamp
or lull list whue sStocks last, you will save
pounds. All goods new; all enquirtes dealt with
; c.w.0. under £5; post and DKg.
extra; onlx—Rodl Laboratories
(Electronics), 70, Lord Av., Ilford, Essex. [1657
DDYSTONE 640 S.W, equipment; al-
most all types valves (3314% tax); most com-
ponents Including electrolytics 3in, 5in, 6gin,
nm. d 6lbin an h.1.” speakers;

26/ .3, 5

4v (4 l.t.s.) 120 35/9; smoothlng chokes
20h, 250ma, 400i), /=, 20h,
18/3, 1Ch. 90ma, Q. 7/3; output. trans-
tormem. multi-ratio 20:1 to 140:1 70ma, d.c.
each half, handle 30w, 23/6, standard 6 ratios
30ma, 7/3; special lines, Marconiphone per-

recelver, ro gram motor units,

avallable; new Toods onl! y. c.w.0., ¢.0.d. or pro-
Iorma, enquiries s.a.e.—G W. Bradshaw,
R.T.R.A., Burton Latimer, Northants. [1617
PECIAL notice.—The famous range of A.LS.
groduct,s are now belng manutactured by the
London Television Co.. Ltd, They conform 1n
every respect to the original specifications, also
the delivery- position is greatly 1mproved most
lines being available ex-stock. 40 coil pack, a
superhet coil pack with h.f, stage. uses 9 tron-
cored coils in 16-50, 200-550 and 800-2,000 metres
circuit, 465 kc/s 1., aligned and gain tested,
with circuit dlagram, enables amateur with =4
signal generator to construct first class nu-wave
receiver, price £3/10, circuit diagram only, 2
send stamp now for price list an technical bul-
letin W.1; enquiries prompt.ly ealt wit.h and
demonstrations given at our showroo!
L_r.eg. 4380 for special information.
E LONDON LEVISION OoLtd 694, Lea
Bridge Rd., London, E.10. {eazs
ALUE! Matt has it; order with confidence,
full satisfaction assured, special offers:
headphones, Ww/lead and jack plug 3/41 pair
(boxed 2 pairs) 42/- doz. pairs; line cord,
amp, 60ohms per ft, z-way. 1/6 yd, 3-way,
2/- yd; tuning condensel .0005 polar midget
11646 5 standard 5/6. " midget I.F. trans
4 kc/s 16/- palr; condensers, .002 2/6 doz.,
006 3/- doz, .1, .01, 9/- doz., 16 mtd/500v canned
8 mid/350v raidgets 3/-, 8 mid/a50v 4/-,
block 3/-; speakers, p.m. (less trans.) 5in,
6in 124/- limlred ‘guamtug 8£/n Tx;un‘i‘t)lx p. :111
speakers 16/6 ns., matc! ratio
dge 7/6; vol, Centralab),
1/s 3/6. w/s 4/9;
Service, Kingston
ston-on-Thames, Surrey; let us have your en-
quiries for ali radio componems competitive
prices. (1615
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AMERICAN FREQUENCY METERS
BC.221. As advertised last month, Contains
a Crystal Controlled Oscillator, a Heterodyne
Oscillator, and an Audio Frequency Amplifier.
Frequency range 125 kcs-20,000 kcs with
better than .019, accuracy over whole scale.
Eminently suitable as a VFO. All instruments
complete with crystal, valves, calibration
book, instruction manual etc. BRAND NEW
ONLY £15. An illustrated leaflet is available
on request.

5 METRE CONVERTER. Ex-R.A.F. RF
Unit type 26.A superb tuneable unit covering
45-60 megs. Fitted with 3 in. llluminated Slow
Motion Dial, and complete with 2 valves
EF 54 and | EC 42 (RF, Mixer and Oscillator).
7 megs I.F. Output. Operating voltages 6.3 v.
and 220 v. BRAND NEW IN MAKERS'
CARTONS ONLY 35/-,

BATTERY SUPERSEDER. A vibrator
power unit operating from only 2 volt input
and delivering 90 v. and 180 v. at 35 mills,
1.4 v. LT, and GB. Fully smoothed, and
requiring little alteration for normal use,
these superb units are U.S.A. made. Current
consumption is approx. 3 amp. Supplied
complete with Instruction Book giving full
circuit details, ONLY 60/- (postage 2/-),
or with two 2 volt accumulators and com-
pletely enclosed with them in a steel case,
ONLY 90/- (carriage 5/-). lllustrated leaflet
available on request.

R.A.F. TRANSMITTING PANEL. Con-
tains shoals of TX gear including 2 large .0002
mfd variables, coils, variable inductances,
switching, 2}in, bar and knurled knobs, etc..
etc. BRAND NEW IN MAKERS' CARTONS,
ONLY 9/11 (carriage 3/6).

CONVERTED RI155 RECEIVER. Space
prevents full details of this exceptional set
converted for A.C. mains and complete with
speaker at £18/10/-, but we have an illustrated
leaflet available for afl interested.

C.W.O. Please. S.AE. for lists.

U.E.. CORP, THE RADIO CORNER
138, Gray's Inn Road, London, W.C.I. '
'Phone : TERminus 7937

G. A. RYALL, 65, Nightingale Lane, London,

8§.W.12; mail order onl{;lf»oslage or carriage
extra; c.0.d. £1 or over; Iull list, large sa.e.
please; U.S.A. tubular metal cased wire ended
0.1m.f. 500v 7/6 doz.. 350v 5/6 doz; U.S.A. tubu-
ar metal cased wire ended 0.5m.f. 350 7/6 doz.:
Mansbridge 1m.f. 500v wkg. 3-2/-; Mansbridge
4m.f. 400v wkg. 2/3 each; silver mica 1?.1..
40p.f., 200p.f S(I)Ogl 400p.1.. . 3/6 doz.;

/3

mica 0.0lm.f. 3- all condensers guaranteed;
Amghenol type British 5-pin chassis valve

ers 3/6 doz.; international octal chassis
valve holders, paxolin, .; bar type 3-
gangs 5/~ bar type 4-gangs 5/-; resistors Vawatt
and Y watt assorted 100 ohms to 2 meg. level
assortment 40-5/-; switches, SB. 2P 6w minijature
1/6, 3B, 2P 6w, five poles total 2/3 each, SB.
Sw 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 14w resistances, etc., 2/- all
new; twenty other types in stock; octal plugs,
cap and chassis socket, 3-3/-, with tags 3-3/6;
high resistances, phones with sponge earcaps,
with good class microphone, all wired into
type 10H/10991, 10/9 pair; metal boxes, b
finish with quarter inch paxolin panel, fixing
lugs and corner sockets, size 814X 714 X3l deep,
6/9 each new; 10,000 ohm bakelite
controls medium spindle 1/6; metal cased mini-

mum depth Ymeg vols., short spindle 1/6 each;

special list for trade, (1613

OILS! Coils!! Coils!!! Direct from maml;
facturer to public! Best and cheapest coi

and packs. Pack '* A" 3-waveband, 16-50, 200~
550, 800-2,000 metres superhet coil pack com-
Dletely assembled and wired, incorporates 6
permeablln% tuned coils with adjustable trim-
mers for absolute accuracy in ganging. includ-
ing circuit diagram, 1 gn!l Pack ' B '’ as aoove
with provision for R.F. stage, 2gns!! I.F. trans-
formers, 465 kc/s, 10/- pair!! Coils 2/- ea.! 2-
gang condensers, 7/9; 3-gang, 13/4; all compo-
nents at keenest prices; ¢.w.0. under £2; mail
order only; stamp for complete list.—Supacoils,
98, Greenway Avenue, on, E.17. 1656
.L.G. RADIO, the South-West Amateur Sup-
plies. offer radar receivers, 14 valves in-
cluding EF54, EF50, EC52, etc., broad band 43 Mc
IF strip, in steel case 20inX12% X7%in, ideal
basis television or 144 Mc RX, new b
only 50/-, carriage, etc., 10/-; VHF

46ft 80 o ('ﬁ. n) Co-ax and
1‘6' similar, but 22ft Co-ax, 7/-;
chokes, 200 'Ma 200 ohm, tropical, 12/6,
1/-; R.A.F. morse keys, streamlined, on
with high note buzzer, 10/8; G.P.O. tyve modern
hand combs, as currently used, with cord and
plug, 10/6; transmitting racks, standard 19in,
lete with desk, Jones plugs, 15 amp switch,

BOURNE _ INSTRUMENTS

Range of C.D.P. Record-
ing Epuipment
£32 C.D.P. Standard machine

equal to any, irrespective of price.

£40 C.D.P. Standard machine

with the following additions: —

Modulation meter, speaker plug and
socket, switch for cutter or speaker,
jack for monitor headphgnes and
run-out scrolling mechanism.

This machine used with any standard
amplifier forms a complete recording
unit.

£95 Complete self contained unit

for professional or amateur use
conprising : —

Recorder, 15 watt amplifier (push-
pull throughout), pick-up and loud-
speaker, and high fidelity moving coil
microphone of new design.

Cabinet size 19in, X 16in. x 12in, deep.

ANY OF THE ABOVE WILL PRODUGE
TRUE TO LIFE RECORDINGS OF THE
HIGHEST QUALITY

BOURNE INSTRUMENTS
BOURNE, LINCS.  Tel. 224

| at 32/6

leads. etc., 3in uprl{;ht.s. £3 c.f.; aluminium
chassls, 16 sizes for immediate delivery; stamp
for lists.—15, Halcyon Rd.. Newton Abbot.
HOP by post, direct from the actual buyers
from the Ministry of Su:pply. You pn&' no
fancy prices, all is carriage free to any address
in Great Britain. Send s.a.e. to-day for our
latest list. Here are a few examples of the
value we offer: Control Panel Mk. IV as adver-
tised last month, still a few available at 35/-.
This month's special!! Of interest to all tele-
vision enthusiasts, harmonic filter unit No. 3,
40-60mcs., tuned i:y J.B. slow-motion drives,

ceramic-mounted condensers in steel case
approx. 6inX8inX5in; you cannot afford
to miss this bargam at 17/6; control nel
unit by Bendix dio. type BC938-A 7-way
push-button unit, etc., etc., 5/-; a few only

converted 230v. a.c. electric motors, approx.
h.p., 79/6; camera electrically heated covers,
tf.s. Army, contain thermostat, 2yds. twin flex
and 5amp, 2-pin plug, 4/11; G.P.O. single head-
ghone and mic. set, 3/11; Townsend wave meter
uzzer, S/-; co-axial cable, 6/- doz. yds: single
flex in 12yd. coils, 1/3 per coil; 24v. motor,
6/11; transmitter racks advertised last month
still available.—Post orders_to
ton's Wireless Stores, 203, Staveley Rd.,
verhampton. Callers, 48, Stafford St.,

hampton

RITH RADIOCRAFT, Ltd., Lelcester, offer:—
New lists, free on request, giving details of
over 100 items of ex-Govt. and

YOU

can become
a first=class

RADIO
ENGINEER

We are specialists in Home-
Study Tuition in Radio,
Television and Mathematics.
Post coupon now for free

booklet and learn how you
can qualify for well-paid
employment or  profitable

spare-time work.

T. & C. RADIO COLLEGE
King Edward Ave., Aylesbury, Bucks.

(Post sn unsealed envelope, 1d. stamp)

Please send me free details of your Home-
Study Mathematics and Radio courses.

ADDRESS
W.W.75.

Designed for Wireless Assembly
and Maintenance.

3/16° diam, Copper Bit,
reached in 1}
weight 2} ozs.
Supplied in voltage ranges from 6 7v. to 230/250v.
Price 22/6 each.
British and Foreign patents pending.
Sole Manufaocturers:

ADCOLA PRODUCTS LIMITED
Alliance House, Caxton Street, London S.W.|[
Tel.: WHI. 0030,

workin; temperature
mins., consumption 25 watts,

assemblies offered at only 1/- each, or any 30
items for £1. Also 4-gang cond s, 0.0005.
ceramic insulation, 5/-+9d post; ditto 3-gang,
100 &F 7/64-9d post; rotary converters, 24v
d.c. to 200v 50 ma d.c., 5/-+1/6 post; ditto in
handy case with suppressors and smoothing, 7/6
+1/6 ?ost. F transformers, dust cores, 455
kc/s. 0/6 pair+6d post. Smoothing chokes,
1 120 ma, weight 7lbs. 10/-+1/- post. Blind
landing indcators incorporating 2X 115 micro-
amp meter movements, 5/-+-9d post. Denco fre-
quency sub-standard harmonic generators, DFS
1 A, giving spot frequencies every 100 k¢ from
200 kc to mc¢. mains operated complete with
6V6, 6K7, 524, 100 and 1,000 ke crzstals. brand
new with makers instructions, £6/6, c. pd.
Bendix UHF rx BC639A. 100-156 mc. valves 3X
9003, 9002, 4X6SG7. 6SQ7 and 6K6: RF s‘age,
BFO. '* S’ meter, 19in rack mounting, a mag-
nificent example of American radio engineering,

, ¢. pd. D.c./a.c. rotary converters, input
24v 9A, output 230v 50 cycles 100 watts, brand
new in ea.rr{lng case, present cost over £30,
our price £3/15. ¢. pd. 5-section coppered aerials
extending to 4ft 4in. ideal for car radjo. many
other uses, 7/6 per dozen, post 1/-. Satisfaction
guaranteed or cash refunded without question.—
;‘rith Radiocraft, Ltd., 69-71, Church ([il:ne.

icester, 66!

ROTARY
CONVERTERS

WARD

For Radio, Neon Signs, Tele-
vision, Fluorescent Lighting,
X-ray, Cinema Equipment and
numerable other applications,
We also manufacture :~—

Petrol Electric Generating Plants, H.T.

Geneorators, D.C. Motors, etc,, up to
25 K.V.A,

CHAS. F. WARD
LORDSCROFT WORKS, HAVERHILL, SUFFOLK
Telephone : Haverhill 253 & 4,
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ENSATIONAL values, ex-Govt. tubes, 6J5
6AC7, 6/6; 6ES, 15E, 2X2, 4/6;
instrument rectlﬂers. 3/3; Huby or blue lo quick. ck-

release 1pa.nel light holders. 9d; 6 or
bs, 5d; 12 or 24v 3 to Bowatt MBC
bulbs, ; 4BA ﬂexlble box wrenches, un-
breakable, transparent handles, 2/-; first-grade
charge, discharge, 0-3-0, 0-30-0 double-read-
ing voltmeters, new, 8/6; ditto sllghtly used,
6/6: moving-iron mlcrophones matching
transformer, 3/9; lard unspl able zo:mp
2v accumulators, B/ll. money refunded if not
satlsﬂed all post paid; send PO—Passlnghnm
35, North St., Keighley. 16
TC selenlum rectifiers, makers’ current tpro-
ducts, not_surplus, damp-proof finish, fro
stock H4/200 EHT for W Televlsor. 28/~
. H.W. 16v ¥%a 6/8, la 8/-, 9/4, all
. 30v 2a, 14/-, 8d; 5a, 35/ , D. 10d;
Full-wave brldge-conn 17v
4a 25/- 23/ 7/-

) 192/-;
p- 5 : Two_new chargers of
our own manufacture with STC rectmca.lon;
1, to charge 6, lZv batteries @ 8-10a v
of 12v output 0a; these chargers are built
to a high specification and are guaranteed for
one year; dealers, garages and others inter-
ested” please send for full details. Valve
chargers, conversions to metal rect. from stock,
Philips 367 Tungar 68504, 68530 and U600,

etc., fitted t ﬂve mins. Kits: Trans. rect. and
rheostat, £11 /1 1ncl t.afzplng switch;
33v_6a, / 9/6 16v 10a, 17v Ga

£4/12/6. 16v 5a, £3/1 0. sceel case 7/6 extra
16v da. £3, case 7/6; 16v 2a, 38/6, case 7/6
Transformers: 16v 10a, 65/-, p. 1/4; 17v 6a,
47/6, p. 1/4; 16v 5a, 41/6 .'1/-; 16v 4a, 35/6,
/- 16v 2a, 23/6, 10d.  Ammeters: 0-63.
5 2ipin scale. 15/-, both p
0-14a M/c 5in sm e, £2, p. 1/4. Sllder res
All values from 2p /=
metal rect m t 200/ 50/1/50,
cells @ 4 /c_meters, fuses, i
0, plus cs,rr, 2v-12v 5-6a rheo and meter,
£6/19/6, carr, 3/6 6-24v 12a M/c
meter, fuses, steel case, £10, plus carr.
charger, 24v 25&. steel case, control panel M/c
meters, rheos., fuses, £12, plus carr, Ex. H.D,
O/B 50v 50  3-circuit M/c_ meter
contro gn fuses, switches, etc, STC rects.
input 230/1/50 or 440/3/50, £20 only, plus
carr.; 12-24v 350w pet. generators, brand new
self-starting, 4-stroke, complete with cut-out
and meter, ready t.o use, £16/10, plus carr.
Terms: c.0.d. ?os t goods only, others c.w.o. or
ro forma; wholesaie and retall —Pearce. 66,
t. Percy St., ..,ondon w.C.1. . 16 yrs. Nr
Angel lngs {1668
H T. and L.T. rectlﬂers charger
klts. chargers all goods new with %ua
antee; add 8 postage up to 15/- 1/4 a
Rectifiers: nter with
sheet 12v- 15v l amp 10/6 2 amp 12/6 3 amp
21/-, 4 amp /-, giant 6 amp
type wlth huge coolln% ﬂns, 33/-. Gv-Bv half-
amp 7/6 3 amp 18{
also

“24av amp, 52/-;
| rectifiers
met.al rectmer, 2 7/-, 110v 60
T/=, ridge type 13/6 550-0-350v
80 m 13/6 tgr ellmmators 120v 20 ma 7/-.
or with transformer, trickle charge rectl er
and two 8 mids condensers for 1 ma
eliminator, 39/6; conversion rectlﬂers stocked
for ¢onvert1ng garage type cha. 1gers to metal
rectlﬂer Charger Kits, completely rellable due
of good, rgbust components of ample
slze. 12v 3 amp selenium rectifier with trans-
former (50 watts) and ballast bulb for 2v to
12v charger, no rheostat or ammeter requlred
45/-; ditto with 2 amp_rectifier 36/6, ditto

duty car battery
4 amp rectifier and ballast bulb for 6v, 12v
charger. 62/-; heavy duty kit, 140 watt trans-
former, 12v 6 amp rectifier, £3/15, or with
half ohm slider resistance and 0-6 amp am-
meter, £5, amazing value; special home charger
kit, 12v 2 amp rectifier, 45 watt trans, ballast
resistance, steel case crackled black, for 6v, 12v
ditto for 6v only, 47/- for small
1 to 20 cell oné amp kit !‘.4/15.
2 amp £6, ditto 12 cell 2 amp £4/15;
ured chargers 2v to 12v 4 amp vari-
able. £6/15. weight 181b v 12v, 1.5 amp, 62/-,
weight 71b. guarantee years. Auto Trans-
formers: 110v outgut 400 watts, in steel case,
for _home cine, ditto,
watts, £5/1 5 ryst.al Dlodes. new germanium
crystal diodes, P.M. speakers,
17/6; 2 mids 1.000v oil ﬂlled Aerovax conden-
sers, 3/6; 8 mfds Hunts electrolytlcs. 4s0v, 3/4;
0.5 ohm 10 amp slider rheostats, 12 0-6 amp
ammeters, 12/6; switch cleaner uld correct
i, 2/6 bottle; M.B.3 lnst.rument rectl-
fiers for meters, 3/6 each; 10
sliders, 27/6, 100 ohm 0.1 amp dltto. 27/6
1,.T. mains transformers up to 300 watts to
order —Champlon. 43 Uplands Way, London,
N.21. Tel. Lab. (1670

l/auiz SUR[to ¢eta‘at

TERN

STABLISHED 25 YEARS &

i

Resistances—Special Offer,  Parcel containing 100
popular assorted valnes .watt type 8/@ per 100,
§.watt type 11,6 per 100 (Trade enqniries invited)-

M/Coll Speakers. Well-known mftrs’ surplus: 10in,
P.M. with Tfr., 27/6 ; 8in., P.M.. 2/3 ohms, 18/9,
6itn. P.M., 2/3 ohms, 16/6 ; P.M., 2/8 ohmi
10111, And all makes P.M. md enemiled

Tuning Cond, (Twin gang). .0005 mfd. ceramic, 7/6
(with Trim., 8/6). .0008 mfd. with Trim., 10/6.
Midget .0001 mfd., 5/~ Midget .0005 mfd. with
Trim., 14/6, Midget .00035 mfd. 1iin, x 13in,
x 2in., 12/0. 4 gang .0005 mtd., 5/9.

COIII.TB.F Matched pair, M. & L., 8/8, Weymonth

, 916 pair. 8jHet. mwhed 8M. & L., 89,

10(6 and 11[6 pakr, All Wearite ** P’ Oolh, 38/~

each, Denco Iron core Maxi ” Q °’ Coils, complete
range available from 3/0 each.

LF. Transtormers, 465 kc/s, Wearite Midget Iron
Cor , 21/- pr. Weymouth Midget ron Core, 18/8
pr. Service, Cap. Tuned, 110 ke/s, 15/- pr. mm
Burplus, new, ngh Q., 465 ke/s, Iron Core, 10/- pr,

Vibrator Transt. 6V in, 250-0-250 v., 100 m/a out
(also available in 12 v. 3, 8/6.

Matching Trans?!., Wharfdale Multi-ratio, between
30 and 90-1, 7/6. Henvy Duty 18 watts, matcbes
2 to 15 ohmACT 8ec., 2,500 to 6,000 ohms each
haif, 24/6 ; ditto, 20 watt, 30/-.

Pounﬁmneun Centralab, 5K, 10K, 25K, 50K,

K, &, i, 1, and 2 Meg,, less Bwlu:h 4/3. Wlth

swmn 6/o. Mldget with Switch, § and 1 Meg.,
6/-. Bpeel-ll 75 Meg., with Switch, 4/9.

Eleotrolytics. B.E.C., Midget, 8:8 mfd. 450 v. 1jin’
x lln 5!6. and 92 mfd. 350 v., 1{in.x1in., 5/~
6 mfd. 160 v., 2kin. x }in., 3/3. Dubilier
8 m(d 500 v. 2}in. x {in., 4/~ 'And all makes and
types. T.M.C. 816 mtd. 450 v. with clip, 7/6.

L.F. Chokes, Porthminster 20 Hny. 300 ohms 60 m/a*
8/6. 20 Hny. 350 ohms, 100 m/a, 12/8. 20 Hoy’
185 ohms, 250 m/s, 30;~. 50 Hny. 1,000 chms’
60 m/a, 12/8.

Meter Rectifiers. Westinghoure.
0- 1‘0 m/a, 7/6 ; 0-1 m/a, 10/8.

Selenium Rectiflers. H.T., h/wave; 200 v. 50 m/a,
5/9; 200 v. 100 m/a, 5/8 ; 250 v. 100 m[a., 6
250 v. 300 mfa, 12/8 ; Brldge Rect.; 6 v. 1} amp.,
8/3; 12 v, !l amp., 12/6 : 12 v. 3 amp., 24/
12 v. 6 a., 37/6; 36 v. 1} 2., 23/6: 70 v. 1} a,,
37/8. Also L.T. 2/4 v. 1 a., hjwave, 3/6.

Television Transt, E.HT, 4,000 v.3m/a,2 v.1j amp.
45/-; 500-0-500 v., 250 m/a, 4 v. 5 A, 6.3 v. 8 2.
75/~ ; 350-0-350 v. 250 m/s, 6.3 v. 6 8., 4 v. 8a.,
4v.8a., 6.3 v. (tapped 2 v.), 2 .. 72/6.

Chnger Transt. Input 200-230-250 v., outputs 4 v.
8v.,15 v, and 24V, at 3 amp., 27/6.

0-5 m/a. 3/11;

Ex-Govt. T.M.C. Reed-type Headphones, 70 ohms,
1/9 cach (3/6 pair with leads). 8ingle earphones,
75 ohms, with adjustable Headband, 1/6. Midget
O'put Trane ., 32-1, and Parafeed Tfr., 4-1, both
1lin. x lin. X $n., 3f- esch.  P/Pull Intervalve,
2.5-1 each lu.lt and O'put Tir. 60-1, both 1}in.
x1}in.x1{in., 3/~ each. Taunoy Transverse
Carbon Mike Inset, 8/-. L.F. Choke 15 Hny
300 ohme, 175 m/a, 12[6 M/Coll Mike, 2/6. LF.
Tranet. 6.8 mfo, 6/@ pr. Midget Intervalve Tranef.
81, 5-1 or 10-1, 3/0 each, Multi-ratio Matching
Tranet., 4 windinge (2 O.T.) over 10 ratios between
10 and 100-1, 2in.x 13in.x 1iin., 3/8. 12 voit D.C.
motor mluble for models 19/6.

Ex-R.A.F. 'l‘ut Set 74 Spedial Purpose Oscilloscope
easily ool to s good-class GENERAL-~
PURPOSE OSOILLOSCOPE Complete in grey
metal case. Price £10/10/-, includes s circult of
and all necessary components to effect: conversion,
(Carr. 10/~ extra.)

. Send 2}d. stamp for very full Stock Lists. When

ordering please cover packing and postage.

STERN RADIO LTD.
109 & 115, FLEET STREET, E.C4.

Telephone : CENtral 5814 and 2280.

MAGSLIPPS all 50v 50 c.p.s. operation, 3in
transmitters, 27/6; 2in receivers (for re-
mote indication), 25/-; small quantities of other
types available, technical enquiries jnvited.
Linear wlrewmmd pots. Berco type M10, 10 watt,
1,000 ochms, 4/9; 50K ohms, 5/-. suitable for
bndge gpe instruments. 2= ots, 1 meg-1
reslstances 470K,

watt V'treous all 7/6
compasses, 12/6. all goods ex-Govt. buc
and guaranteed, post free.—Hopton Radio, 1,
Ho ton Parade, Streatham High Rd., London.

.16. Streatham 6165. [1663
(VELRAD ELECTRONICS, 70, Church_Rd.,
Upper Norw d on, S.E.19.—Brand
new, not W.D, surplus 2-gang condensers,

.0005mfd, ceramic, 8/~ (with trlm), 13/3;
midget, .0005mfd (wlth trlm) 15/-; LF. trans.,
465kc/s; Wearite midget iron core, 21/- pr.;
mftrs. surplus new high Q, iron core, 12/~ pr.;
dlals and drives, J.B., with escutch. ‘and glass,
3 w/band, 11/9; comlplete range Wearite coils
in stock, 3/- ea.; coil packs, Wearite standard
605B and 606B, 'compléte 3-range coil assem-
blles thh rovision for plck-up connection, 42/-
ea.; manufacturers’ surplus 3-wave band, '27/6;
T.R.F. M/L coils, pr.; complete range
Denco and Belling & Lee components, lab. re-
slstors. etc.; delivery by return. chasis, panels,
plain or drilled to spec., in 18G or 16G:

ln addl'lon to the above we have in stock the
most comprehensive range of brand new radio
and television components and 300 different
types of valves; send us your requirements for
all spares —Write, call or ‘phone.—LIVingstone

l IARRY JAMES PRODUCTIONS, 270, Leith
Walk, Edinburgh, 6.~—~Mali order specmllst,s
co d or cash with order; electrolytics, new, not
su/glus. B.l. Hunts, etc., 8mfds 3/2.
lsmlds 8mtds 6/3, 8-8mfds 6/-.

4mfds

2 9, 25mfds 25v 2/-, mfds 50v 2/ .R.F.

ssis, 3/6; T.R.F. colls, M. 7/9 pair:

conde'nsers. 0.1, 500v, d “each; vari-
able 2 gang, 0.0005, 12/

"with trimmers, 13/6;
loudspeakers, Sin PM 19/6; 6lhin energlsed
1,000 ohms, 29/6; 8in 5{, volume con-
trols, long ‘spindle, W/S 5)6. /8, 318 mains
transformers, 350-0-350 6.3v and 5v or 4v heat-
multl ratio, 9/-; valve holders,
7 and oc! al 7d each; amphenol type, 9d
droppers, 0 lp 1,000 ohms,
00 ohms, 4 ine cord, best
guahty 0. 3 amp 3-core, 9d er ft; special offer,
i1 liamp, metres, suitable for multi meters
etc., price 12/6; valves c.0.d.; large stocks of
British and American tyY es; enquire for any-
thing in radio; s.a.e. for lists. [1553
SUPREME RADIO 746b, Rom(ord Rd., Manor
E.12." Tel. 1lf, 1260. Est.
15 yrs. M'ore (resh ‘lines at the right price. Tele-
vision cc by Porthminster as_follows:
T, 4k/v_2v ﬂ ot tested at 20k/v, 55/- ea.;
smnmng colls, 32/ ; focus coils, 30/- ea.; h.t.
transformer, 350-c-350v. 6.3v at 6a, 4v at Ba,
4v at 3a, O 0-2v-6.3v 2a, 250 m/a. with screen
70/- ea.; 5hy choke, 250 m/a, 27/- ea.
components are act tually tested ‘on the Electronlc
Engineering _ television' receiver. ~Line trans-
former by Scanco, 30/- ea.; valve holders for
E.F.50 valves, ceramic ty) ea.; clips for
EF.50 valves, 8d. ea.; Valve hoiders for E.A.50
vs.lves. bakelite, 1/~ ea.; anti-Corona caps,
{e type co-axial plug and socket complete,
1/- all values of resistances, variable controls
and condensers for the Electronic Engmeerlng
televlslon recetver in stock at the keenest
tubular condensers 25mfd 25v and 50 mfd 12y
1/~ 11/- doz.; 0.0lmfd 1.000v, O.
dSOV. 005m§d 500v, /6 doz.; 2 0 1mtd 350y, 5/6

0.1 500V, .001mfd
0.0005mtd mid et mlca. 56 Joz. 0.25mfd _and
0.5mfd 350v, oz. mfd 50v. 14/- doz.;
Metalmite co.nd., 0.00! 500v 6/~ doz.; and
0.01mfd 350v, 7/6 doz - screw base tub. cond.,
0.5mfd 3! X fd 350v tub. cond..

350v

mldget tubular. 56/
can type cond., 15/=
cond l40pl

Opf, 1/- d
325 D(

0!
d 0Z.; double trimmer type
; and double trlmmer type
:' fixed mica _cond., é)
pt, 4. 50p and 305pf, all at /6
doz,, or assorted doz.; Ywatt resistances, 100()
15002, 20002, aOOQ 2k, 2.2kQ, 10kQ,
20kn. 500k l SmQ and 5mQ), these in doz. or
assorted, 21/- gross only, also many
other values at ©%7- .. 5307~ gross only: 11in
brown knobs, 4/6 doz chp on pointer hands, 4d.
ea.; complete octal screen can and base, 1/-
ea., 11/- doz.; bakelite . needle cups, 6d.
palr. 5/6 doz. pairs; ex- ovt grou boards, 5-
y with 6 reslst.ances. Lwatt 1, WX6 Westector
lBOpl cond., 2/6 €a.; met.al panel with 5-pin
U X. ceramic valve holder, ll;watt resistances,
5 ass mxca cond., cho! 2 2-way panels,
2/- Mazda octal bskellte or Paxolin valve
holders 2/6 doz.. 50k and 100k(} vol. controls
with long spindle and switch. 36/~ doz.; 10k up
to 2mQ vol controls with long spindle and

switch, 4/- ea 250 k(), less switc] 2/- ea,, 22/-
doz.; standard or octal grld Caps, doz.; ear-
phones, 50}, with h 8/6 ir; ear-

headband, 7/6

eadba
phones resistance, wl%x
type meter rec-

pair; 5m/a Westinghouse brid
ifier, 5/6 ea., 60/~ doz.; olin panels with
tags, 4-5- and B8-way, ways, WX6
Westectors, 6/~ doz.; Selenium metal rectmer.
65m/a 250 r.m.s., 3/- ea,; terms c.w.0., N0 ¢.0.d.;
send 6d. extra for postal e orders under £5; 21&d
s.a.e. all enquiries and list. (165!
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Type 2 units for 3.5 and 7.0 Mc/s bands.

Type chaoo 100 Kc/a unit for gse as a frequency
substandard

Write for Lht QCA.4805A.

A limited number of reprinta of the paper entlded
“ Quartz Crystals "’ by Edward A. mlnﬁ,.ﬁ 8¢, Tecl
(Hons.), A-M.C.T., A-M.I.E.E. read te the loSoclety
of (reat Britain on November 14th, 1047, are avail.
able tree on request.

SALFORD ELECTRICAL INSTRUM N‘LS LTD.
-9 & L WO e ns s - * f

sas A .
THE CENERAL ELECTRIC CO. LTD. tng

PHOTO-ELECTRIC CELLS

Talking Picture Apparatus.
Catalogue now available
RADIO - ELECTRONICS LTD,,

St. George's Works, South Norwood,
London, S.E.25.

FORREST
FOR
QUALITY

SHIRLEY, BIRMINGHAM.. . ..

(EST. 1922)
@ TRANSFORMERS
@ CHOKES, ETC.
@ REWINDS (all makes)
SHI. 2483

CLYDESDALE

For Ex-Service Radio Bargains,
Brand N

RADIO OOMPASS RCVR. UNIT EX.U8.AAPF.
BO-454-A or C, 15 v. Revr, 200-1750 Mc/s., 8} x 21 x
12in. ptus BC-: i54-A Control Box 74 x4 x 7}in,, with
8" meter etc., plua Flexible tuning shatt, plus
8ervice Manual,

CLYDESDALE’S PRICE, ONLY £6/15/- per set,
Carriage Paid.

Brand New in maker's cartons complete.

R.F. UNIT 28, 65-50 Mc/s., 5-6 metres, at 35/~ each.

Carriage paid.
R.F, UNIT 27, 85-G5 Mc/s., 3.5-5 metres, at 35/~ each.
Carr paid.
HALF-WAVE DIPOLE AERIAL, 9ft. 3in. with reflec.
tor 9ft.7in.and Crossarm 4ft. 1uln ,plus 39ft. 80 ohm.
co-axial cable, approx. 6 metres, lightweight tubular
metal, mounung optional, at 21/- each Carr. Pald.
Orplcked in a wood caseat 28/8 each, Carriage Paid.
BO-453-A or B. 550-190 Mc/a.,IF83 kcll with valves
less dynamotor. Brand new at. 50/- mh or Unused,
but case slightly dented at 37/6. both Post Paid.
BC-454-A or B, 3-6 Mc/s., IF1415 Mo/s, with valves,
lessdynamotor. Brand new, at 30/- each, or unused,
but cuesllghtly dented at 25/- each. both Post Pald.
BC.221 CY METER, U.8.. A.A l‘
Oomolete with valves, 0,01% accuracy, for ba
operation. CLYDESDALE'S PRICE ONLY £9/ 19’8
each. Carriage Paid.
AL;O LARGE SELECTION COMPONENTS, TRANS-

8end now forlllunntedlm print name and addreae

CLYDESDALE SUPPLY CO. LTD.
2, Bridge 8t., Siasgow, C.5. Phone soum 2708 9

TE!.EVISION R.F.2 pre amplifier for long-
range reception, 2 miniature 6 F.12 valves,

3 tuned stages, compact chassis, co-axlnl coupling
links nllgned nd tested 40 to 47 m/cs; single
valve 2-sta, R F.1 as above. both for 63 volt
200 H.T. wlth ﬂi{‘lng Ieads. R F.2 23/10 F 1
£2/10, cash with order; goods,
Government.—Boscombe Radlo & Electrlc 595
Christchurch Rd.. Bou
ELEVISION components for ww and E.E.
circuits, scanning coil 30/-; line

unit, +
transformers, 30/-; focus coll, 32/6; vision E.E.
with valveholders and coll formers, 22/6;
dm/o sound chnssis. 18/6; set of 8 wlls tully
wound, 15/-; rubber masks for 9in tul 1
E.E. television construction manual, 2 6' Ruco
bandspread converter, a.c. with built-ln power
supplf 6 bands 7ln dial per band. stylish cabi-
net, in two models, model 1 broadcast, 11 o
44.5 metres, model IT television, amateur, ship-
ping. £13/5; detalls, mustmtlons on request;
ultra mideet 2

4/6; pan., o0

trans., 17/6: s%in P.M. with 22/6; P.P,
output heavy duty trans. for BLB vaives, tapped
gutput 15 and 7.5 and ditto for 6V6 valves at

1/- each; amplifier cases, undrilled chassis,
1714 X8 X 21500,  with detachable pertomted
cover. 20/-; condensers, 8mfd 450v, 2/-; p us

16mfd, 450v. 5/6; trimmer kit in’ sma
17 tools ** Qualrad,
resistance, 300

Tt
; heavy duty varlable

. 0 Oreantich Loa iy 5{{

Tee!

London, E.1-* Bis. 5078: e
ANTED, EXCHANGCE, ETC.

Armstrong exp,53 chassis, tat i
W% —2é Edaisconﬁ»ergd London, 8W e

D. Rogers Majestic instr. leaﬂets.
t.lcs .—Webster, 161, Victoria Ave.,
l}gthgcor?gr wsnttaelcll. houlr upvgards. #lso

mike; details, price.—]
ANTED, W.W, 5

March, Aprll Maxonnd Julzv

copies  for
Allarburn.

: par- |

steel playback needles for ace- |

t.at.e recordmcs. supplies urgentl ulred
for overseas market.—Box 881. v req 164
E pay top prices for used test equipment, nll
types.—University io, d., 22. Lisle
London W.C.2. Tel. Ger. 4447 and (9}9992

ENAMELLED copper wire, all gauges wanted
urgen ly, no quantity too large.—Sim-
gg;lds. k10 Valencia Rd., Stanmore, Migggz
PPROX 10,000 type SC/455 2-pin plugs
On.y. approx, 3 metre transmitter re-
ceivers, Xtal controlled for 12v operation:
state quanmy avallnble nnd price.—Wilson.
60-6: . Woodlands Rd Lytham. [1548
NTLY r 500 Santon switches.
reterence SR SLK. 10amp 250 volt or
5 amp 440 volt, double pole a.c. reverslng switches
(or similar make) —Full l&nn culars to Denfords
Eng. Co., , Box Trees Mill, Wheatley, Hallfax.
E buy or cash, new, used, radio. electrical
»& equipment, all especially wanted,
radios, radiograms, test equipment, motors
chnrgers recording gear, etc.—If f'ou want to
sell at the maximum price call, write or 'phone
to University Radio, Ltd., 22, Lisle St., Leicester
Sq.. W.C.2." Ger. 4447,

REPAIRS AND SERVICE
REWINDS gromptl
137a, Ashton Rd., Oldham.
AINS transformer rewound snd constructed
to_any specification; prompc delivery.—
Brown, 3 Bede Burn Rd.. Jarro 3460
LOUDS EAKER repah's Bmlsh American,
oderate  prices, —Slnclalr
Speakers. 12 Pembroke St., London, . Ter-
minus 4 [3308
MAINS transformers rewound, new trans-
formers to any specification
MOTOR rewinds and complete overhaul.s first-
class workmanship, fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters Bldgs..
Warser. Gate Nottingham. Est. 1917. 'rel 3855
OUDSPEAKERS  repaired; cloc
chokes rewound prompt attentlon. Pnces
quoted.—E. Mason, 5, Balham Grove. Balham
London, 8. W,
REWINDS and conversions to mains and out-
ut transformers, from 4/6; pp equipment
a specinllty —N.L. Rewinds. 4, Brecknock Rd.
7. Tel. Arnold 3390, [6283
ELEC'I‘RIC‘\L measuring instruments skilfutly
repaired and recalibrated.—Electrical In-
strument Repair Servlce 329,
London, W.9. Tel. Lad. 4168.
A REWIND service which duplicates or modi~
fles as required; transformers, loudspeakets,
etc.; prompt returns.—Raidel Services, 49, Lr.
Addiscombe Rd.. Croydon. Cro. 6537.
ERVICE with a s:nue *_Repaire
types of Brmsh and American recelvers:
coil rewmds American valves, sparec. line cord.
—F.R.I.. , 22, Howland St.. W.1. Musleg;rsx

675,
EPAIRS to moving coil speakers, cones.
coils fitted, field rewound or altered; speaker
transformers, clock coils rewound; guaranteed
satlsfactlon ptom t service; no mains trans.

Kilburn Lane.
935

rers of all

LB REPAIR SERVICE, 49, Trin nity Rd.. Upper
Tooting. London. 8.W.17. Balham 2359,

STRONG FEELINGS

We feel strongly that 4-5 watts is ample
for High Fidelity reproduction in the
average room. We also feel that many
people would like a High Quality
Amplifier, but that money doesn't go far
these days.

These thoughts, and a lot of work
by Mr. Bailey, have produced the

E.R.5 AMPLIFIER

4.5 watts output ; less than 0.5 per cent.
distortion ; £ | Db. 30-15,000 C.P.S.

10 Guineas.
A postcard will bring you details also of the

IAN BAILEY
CORNER HORN REPRODUCER

ELMSLEIGH RADIO COMPANY

1102 London Road, LEIGH-ON-SEA,
Essex. "Phone 75168

/A@Lﬁ)@) Do [RL[A\ DJ[ 16}

SPECIALISTS IN AMATEUR AND EXPERI-
MENTAL SHORT-WAVE EQUIPMENT,
Communicalions Reoelvers, Television High Quality
Amplifiers, Speakers, Aerials, EaeeMng and Transmitting
Valves an@ Meters, ete.

List ““W " fres on roquest to -—

A.C.S. RADIO, 44, Widmore Rd., BROMLEY,
Kent. ‘Phone : RAY 0156

COPPER WIRE, Enamelled, silk, d.c.c., etc..
13-42 S, W.G, TRANSFORME RS & CHOKES.
Standards or Specials supplied. A.C.
TURNTABLE UNITS. Now in stock. ALL
COMPONENTS for the Radio and Television
Constructor.

Send SA.E. for list to:

STAN. HOLT,
349, HIGH ST., SMETHWICK, STAFFS.

AMPLIFIER 25 WATTS
OUTPUT

Ex. U.S. Army Keyer
TG. 10. Input 100/
110v 50/60 cps. Out-
put 4, 8 and IS5
ohms, Valves,

2-6N7, 2-6L6,

SU4G. Useable immadi-

ately from phase splitcer.

With minor modifications can be used as mike
and gram amplifier and incorporate wide range
tone control. (Details available). [deal for Youth
Clubs, dance bands or as hi-fidelity amplifier for

home use, Amplifier in steel case as illustrated
complete with valves €6 19 6 plus 10/~ carriage.
Auto transformer to work amplifier from 210/230
mains, 21/~ extra.

ARTHUR H. RADFORD

28, Bedminster Parade Bristol, 3. Tel. 64314
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Replacement with Instructions

BRIMAR.—R2, RS, 5Y3, 8U4, 80, 523, 5Z4, 6X5, 6V4
1D5, 2824, 1D6, 024, 8624 15D1, 15D2, 9D2 8D2
10D1, LLDS 11D5, 7D3, 4.
COSGOR.——“‘IBU 431U, ATHA 418TH, MVSPenB,
DD! DT, 4IMTL, 4IMHL,
41MP, MPPen, P41, 2P, 41\IXP 2038TH, 13VPA,
138PA, 202DDT, EIOV'PA 210}11‘ 210DDT, 215P,
240QP. 2158G. 210LF, 4TSP, 4T8A. 202VPB, OM4,
OM86, OM10,
ONLOSRAM.—U10, Ul4, MU14, U18/20, UM)
Us3, Us1, U74, U76, xu VMPlG M348, MSP4
K , D41, MH4, M}Nl MI4, MKT4, l('l.‘-ﬂ
PX4 DA30, VMB4B, B30 X63 X656, KTW63, KTZ63,

P2, KT2,
U'lﬁ U117, GTIC GUOO KT44, Zﬂﬁ Z66, U19I23
MAZDA.—UUS, V914, ACP, AC5PenDD,
HiAL, HHIDD VP‘I Pdl T4l, DD41, H142DD,
Vle PenDDJWO Tm VP133, Pend53DD,
HL1S3DD, QP230, mﬁ Pe'n” QP25 ’l'm TP25,
DD207, KL23, HL23DD, VP23, 3?2‘320 8P42, U22,
CP4.

MULLARD.—D DW2, DW4/350, 1W4/350 DW 3
IW4/500- FW4{500, AZ1, AZSL, UR!

VP4, VP4A, VP4B, SPA, 2D4A, TDD4 354\’. TT4, 3
PM24M, PensDD, PenBl ACO44, D024, Pend28,
TH2IC, TH30C, FCl3, VP13C, 8P13C, 2DI3C,
TDD130, HL130, VPI3A, S8PI3, Pen360. CIA,
Pend0DD, CCH35, DAF91, DFM DWI DKQIEglIg‘I

EA50, EBCS, EBC3S, ECC31, ECCS4,
ECHS3, ECH35, EF9, EF22, mrse EFS’I EF39,
EF¥50, EF54 EK32, EL2, EL3, m.sz, EL33, EL35,
st7, 138, EM1, EM4, EM34, VP2B, 8P2, PM12M,
FC24, Dl(32 DAC3‘2 GL33, CBLI, CBL31,
nmm UBL21, U
rmurs—wn CY31 CiC, C1, CYL.
TUNGSRAM.—LD210, 'LP220, LL4, APPAC, APP4G,
APV4, EZ4, 246, 2A7 2B7, 6A7, 6BS, 006, 6D6,
VP13K, PP35 HLIS, M(ﬁ, 1268, 25YG, 25Y5,
HP4106, HPIOIB HP4101, MH4105,
HIV. XD XY, XP X8G, XH, XW,
AMERICAN,: —-024 1A4, 1A5, 1BS, D7, 1LN5,
1L0§, 185, 1T4, lTb lV 2A3, 2X2, 2A6, 247, 2B7,
3A8, 384, 3Q5, '5U4, 6V4 5Y3, 573, 574, 6A3, BAT,
8. 7, 8ACT, 6AE5 '8AES, 6B7, 6BS, 604 6C5,
606.608 D5, 6D6, 6D8, 6K6, 6F6, 6¥8, 6G6, 6HS6,
833, 6J8, 6KS5, 6K8, 63G7 68H7, 6837, 68K7, 68L7,
6aN7, 68Q7, 63R7, 6837, 6V6, 6X5, 6VS, 7A7, 7THT,
7R8, 10, 1245, 1246, 12C8,
12347, 138F5, 12SK7. 128L7, 128Q7, 128R7, 1447/
MB7, l{B& 'MQ'I. 15, 17, 18, 20 22, 2574, 26, 21, 32,
8435A§35L8'454352537384‘l 432, 43, 46, 48,
49, 50, 53, 55, 56, 59, 71A, 76, 77. 78, 79, 80, 83, 84, 89,
884, 954, 055, 956 9001 8002, 8003, 9004, 9005 9006,

0. —

and’ 101 more
JUST IAG. IA'I, 1ES3, 1¥7, 1G6, 1H4, 1HS5, 1J6,
1NB, 184 6A6, 6NG, 625/!225, 12877, L6,

2526, 33, 4525 85, 832, — EBL1, EBL31, Pen383,
Pm24A, PP13A (7D8 N30), PPSI%O PX25, X76M,
U403, URIC.

Order C.0.D. above listed numbers or equivalents
(subject to stock). Please enquire for any valve you
reqnlre even if not listed. We may have it. Old
and new types are urlving
m MONTH'S SPECTAL rnns. Potentiometers,

000 ohml. wirewound, 2/-. Soldering Irons, heavy
dn onjoff switch, 230/50 v., 18/9. ‘' Televislon for
m"nooklet 7/8. 8in. Speakers with tranaf., 30/-.
Speaker fabric, 1 83. (oot 3/6. Bervice aheets (our

seiection), dozen 10/8. Pencil Boldering From, new

modal, 81 b yard, 34,
Mll}l?le‘&lr:‘m px;fodel ” The Lyrick.”

STOP PRESS:
MICROPHONS with switch and headphones unit 11 .
(Please write immedistely to (W.W.)

VALVES

246 HIGH ST_HARLESDEN Nwin

THE NORTHERN POLYTECHNIC
HOLLOWAY ROAD, N.7.

P 1: T.J. DRAKELEY D.Sc., Ph.D.
rincipalt T DR EARL N

Department of Radio and Musical
Instrument Technology.

Head of riment :
S. A. Hurren, M (,PaM Brit.I.R,E.

Fullstime Day Courses in

TELECOMMUNICATIONS  ENGINEERING

in preparation for all
recognised qualifications in this subject.
Practical laboratory and workshop
experience provided.
Prospectus free on application to Secre-
tary. New Term begins September 27th.

TURDY_ rewinds, mains transformers, chokes
and fields; we give Erompt delivery and
guarantee satisfaction; é/ ' experience;
prices on request.—Sturdy Electric Co., Ltd..
Dipton, Newcastle-on-Tyne [
QUDSPEAKER repairs, nny make, reasonaoie
prices, prompt delwery to the trade and
quality fans; 25 years’ combined experience with
ola, Magnavox, Goodmans, Celestion. nd
Service Radio, 80, Richmond Rd., Kingston-on-
Thames. Kin. 8008. (4977
EWINDS, malns transformers, speaker fleld
B coil, chokes, high-grade workmanship, 7day
delivery; new transformers constructed to custo-
mers’ specification, singly or in guantities.—
Metrogo txn Radio Service Co., 1021, Flnchley
Speedwell 3000. [3719
-HOUR service, 6 months’ guarantee, any
transformer rewind, mains outputs and

if.s, etc.; all types of new transf,, etc., sup-
pued to speclﬂeatlon business heading or ser-
vlce card for trade rces——Mnjestlc ’:Mndmz

0, Windham Bour
COIL spectallsts —Tunlng and osculat.or coils,
1.1. and mains transformers rewound
and wound to specmcat,lon. wnvewindmg special-
ists; 1.s. repairs, new cone h coll rewinds,
etc.—Rynford Industries, L Iormerlf Elec:
tronic Services, 17, Arwenack St., mout,h
Cornwall.
EWINDS and repairs,
O/P trans., clock coils, fleld coils, pick-
ups; vacuum and gram. motors; new  trans-
formers to any specification; guaranteed work,
competitive rices; delivery /3 days.
Groves, Manufacturing Electrical Englneer 154
Icknelld Port Rd., B'ham, 16. 1483
A F. TRADE SERVICE offers you speedy
loudspeaker repairs, loudspeaker cone
assemblies, mains transformer rewinds from
15/-; new transformers at keenest trade prices;
transformers buut to your own specifications;
lists 1d.—A . W.F. Radlo Products, Ltd., Borough
d, Yorks. 'Tel. 22838, é 164
L HADIO SERVICE & TELEVISION
—-Trnde service engineers; immediate
1servlce any dlstt.rlct.. rewbl:ds tl.o ?’u types trans-
ormers, armatures, motors, loudspeaker cones,
speech coils fitted, British and American com-
ponents and valves; enquiries invited for con-
mct trade service; multiple transformer wind-
.—63, High St.. St. John’s Wood, wa
Primrose 6725, [67
AMPLIFIER Testing; we have all facilities for
testing and ad:usnn high-quality ampli-
fiers, no Y -pu feed-back amplifier will
operate rea, ly cF rly unless rlgorously tested
and suitabl; justed—with its speaker system.
e take a kegen personnl lnures in this work,
nnd gladly co-operate with you in oaulmng
absolutely optimum performance. We also have
facilities” for light assembly, comstruction and
gf;)sggcgll%rcxttestling of1 note tmn ﬂex&s l:sx'ui speci-
ronic equ pmen —_ na un, Ltd.,
, Hollywood Rd., S.W.10." Tel. Flaxman 5705.
ISGELLANEOUS
‘47 (3 misshg):
1636
offers,

-Box 683.
ARRARD transcr. motor, 201 B-3, 121n strob.
T.T., 230-50Q; 16gns, new.~~Box
NSTRUMENT cases.—Ten new designs. sizes,
finishes, from 7/6, drawing available.—See

below
CIRCUIT diagrams.—Drawings, detalls, cover-
ing signal generator 748, 100kes to 50mcs, fun-
damentals, large calibrated scale; signal tracer
meter, indication range 100kcs to 20mcs; valve
tester; valvevoltmeter, etc. per set 3/6;
can be supplied; test calibration service avail-
able. —Radlo Development Co., Moretonhamp-
stead, Dev 1575
-DAY Jewelled time-switches: bargain, 15/6;
e stamp detalls.—Stansfield, Aireworth 'I‘egr28
el

Pl%RsONAL portsble carrying cases. leather-
ette covered, hinged back.—Write Burmans
84. Reighton Rd., Lo don E.5.
ARE winding machines, new and s {zhtly
used; sell or exchange lathe, straight winder
chines.—Box 692.

mains mmsrormers.

general and radio perlodlca
tion; stamp for list.—B.
nscote, lburton, Ely, Cambs.
IiACKS 5ft for standard 19in panels drilled
and complete with tray; 75/- carriage paid.
Wﬂklnson s. 204 Lower Addiscombe Rd., rgg'-’

1
‘NZALNUT radlogram and television cabinets,
manufacturer’s samples. few only; stamp
details.—Walters. 501, Hale E E.4.
BOMBER cockplt lights. bum in switch; bar-
7/6.—Stansfleld, Alreworth Terr.,
Kelghl (1429

PARKS' data sheets provide complete con-
»9 structional details and full-size draughts-
man-prepared prints showing drilling, assembly
nnd wh-lnil plans of tested and guaranteed de-

Ormond Sparks.

L EST release.—The Challenger portable, an
ac/dc 3-valve (plus rect.) T.R.F. circuit having
an exceptional performance on med. and long
waves. the ldeal set for radio in any room, no
aerial or earth; 6in Ste borlnn speaker gtves
amazing power and quality; no complica
swltc“n}g or adjustments; dnta sheet 2/9.
COMPONENTS can now be supplied; send a
stamp for list giving full deulls ot the 34 de-
sluns available.
SPARKS' DATA SHEETS (W ) 9 Phoebeth Rd.,
S.E4. Tel. 0220

by
arren,
1667

Brockley.

o

ALEC DAVIS

<_Weatl;er o .
-proo ed { er !
procfed Special T
914t AERIAL MAST
Carriage paid 7/6 complete
He Aluminiym
=" ferrule Consists of two lengths of
paxolin tubing 2j§in. and
3tin. dia. respectively, with
3/16in. wall. The smaller
tube fits tightly into the
larger, both having metal
., ends. When ficted the aerial
Paxplln has an over-all length of
tubing 14fc. Ideal for a transmitting
34*dis or receiving aerial, but has
many other uses also. May
be fixed to the ground or to
a fixeure such as a chimney,
L(__Alumlnlumwall etc. Very sturdy
J L base
TRANSFORMERS

Varley EP54. Pri. 200/250 v. Se:.500-0-500 v,
180 mA,,6.3v.42; 5v.2a, (]
Variey EP7S Pri, 200,250 v. Sec. 350—0—350v
120 mA,, 0-4-63 v. 4a.; Sv.2a, o

Varley EP48 Pri.200/250v. Sec. 350—0-350v
80 mA., 6.3 v.2.5A; 5v.2A ., 14 6
Woden  Pri. 200/250 Sec.
80mA., 6.3v.2Act,5v.2A, ......
Varley EP70 Pri, 200/250 Sec.250-0-250 v,
70mA,0-463v.3A; 045v.2A £1 16 0
Stewart Pri. 200/250 Sec 350-0-350 v.
250mA,63v 6 A 4v.8BA, 0-2-6‘3 v.s2A6
S

4v.3A

Scanco . 10 mA,, max

4v, tappedZvoItZamp LT.. £2 8 0

Stewart Pri. 230 v. Sec. 1.75 Kv. 5 mA. max.

Two4v.tapped 2v. i amp.L.Ts.... £2 0 0

Keston 15 watt push-puli output transform-

ers available for anode to anode impedances

of 10,000, 8,000, 6,000 or 4,000 ohms.

All secondaries tapped for 3, 74 and ‘IS ?‘l;ms‘i
1

SCANNING EQUIPMENT
(For 9in. or 2in, magnetic CRT’s).
Scanco Focuscoil, max.d.c.45mA €] 17 6
Scanco line output transformers ratic 4.5 : |,
Max d.c.on primary 75 m. £l 5 6
Scanco C.R.T Deflector assembly ... £1 8 6

PICK-UPS

** Connoisseur *’ high quallty Ioght weight
pick-up. Coil impedance ohms at
1,000 cps. Direct outout approx : 0.1 vole.
Output from sec. of transformer approx.
.5 volt, which is quite suitabie for use with
the normal radio receiver. Frequency
response 25-8,500 cps.

A Really excelient pick-up for high quality
reproduction complete with transformea
SHEFI Moving coil pick-up with a substantially
flat frequency response from 250 to 12,000 cps.
Can be used with normal radio receiver.
Usesstandard H.M.V.silent Stylus or Columbia
99 needles.

Complete with transformer ...... £213 9

2t

GOLDRING light weight pick-up No.
plete with per Sapphire jewel
POIML. coieieierooseosvorssasasossasesoaose £3 5 0

STOCKISTS OF 8VA VALVES, BATTERIES,
TEST EQUIPMENT AND COMPONENTS
OF ALL TYPES FOR RADIO AND TELE-
VISION CONSTRUCTION.

Shop hours Mon/Fri. 9—5.30 p.m. Sat, 9—I
p.m. Full Mail order facilities,

ALEC DAVIS SUPPLIES LTD.

18 Tottenham Court Rd., London
W.l. Tel. MUS. 4539 and MUS. 2453
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L-R-SPPF*™IN STOCK
" CASH or EASY TERMS

Goodmans “ Axiom Twelve’’ Speaker Unit
One of the finest quality speakers available

to-day, ash price 28 8 0
Avo Model 7 .. Cash price £19 10 0
Valve Tester, compiete o .. 81610 ©

And practically the whole AVO range.
Avo Wide Range Signal Generator
{ready shortly)

An R.F. Generator of remarkably wide range
and accuracy of performance. Cash price £18

\ Specifications of the above on request,

We can supply on convenient terms

much of the Radio and Electricaj
Equipment at present available, all
transactions being strictly between

customers and ourselves.

Please let us know your requirements
and whether for cash or on easy terms.

”~
The LONDON RADIO SUPPLY CO.

Est. 1925
BALGOMBE, SUSSEX

TELEVlSION SCANNING‘
COILS

Technical Publicotion No. 29. Post FREE
HAYNES RAD10O Ltd., Queensway, Enfield.

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR, SHEET TUBE, STRIP WIRE,
3,000 STANDARD STOCK SIZES
No Quantity too Small List on application
London: H.ROLLET & Co., Ltd. Liverp'l:

6, Chesham Place, S,W.l. Kirkby Estate.
SLOane 3463 SIMONSWOOD 3271/3

Mr. A. C. BARKER'S
MODEL 148 SPEAKER

satisfies the most critical ear
because it is the one reproducer
combining an extended frequency
response with adequate damping
throughout. The reasons for these
widely confirmed advances over
some other forms of construction
are explained in the leaflet which
everyone concerned with
NATURAL sound reproduction
should read, whether buying anew
speaker now, or planning improve-
ments for this winter,

Mr. Barker also invites enquiries
from professional users, builders,
designers and retailers of the
highest quality sound equipment
who may be interested in limited
numbers of his Model 148.

Write for details to
BCM/AADU, LONDON, W.C.1

“ W..” Feb., 42

S| ; T. & 8.W

'40, 5 omissions;

Tresawls Av.. ’l‘ruro 513

EW atented or otherwise} for

moulded rub r articles; a Royalty will be

paid on_all suggestions of proved commerclal
value.—Please replv to Bex r12a

TELEVISION cablnet.s. ﬂoor console model lor

to Dec., '46, 2 omis-
Nov.. '36, to July,
offers.Stevens,

12in tube, new, manufacturer’s surplus.
few only, £16/10.—Clive Courtenay & Co., Ltd..
5, Hor: Rd., Dorking, Surrey 157,

. gauges 1
le.—John Walton & Co. (Castleslde)
Metalex Works, Gt. Cambridge Rd.,
Enfleld, Mlddx Tel. Enfleld 3425. [1040
IME switches, partly used. 14-day, 5-amp.
0 250 volts a.c.. clockwork time switches,
excellent condition. £2; mercury sealed tube
lo-amp type, £2/10; cash with order.—dJ. Dono-
2, Upper Norfolk St. .. North Shields. [1172
PEAKER fabric, latest brown and fawn, in-
terwoven, 12
15X9X6,

inc 3-wave dial; walnut speaker cabinets,
varlous sizes.: —Burmans 64, ighton 56'7'

Eton, London, E.5.

'1‘ aerials,.—Baldwin Instrument
have for disposal limited number
of duralumln tubes cut to correct length, suu-

able for television aerials; price, carriage ga
dipole only, 15/-; dipole and reflector, 25/-;
cash with order or c.0.d.—Baldwin Instrument

Co., Ltd.. Brooklands Works. Dartford, Kent.
COPPER wlres enamelled, tinned, Litz, cotton,
silk covered, all gauges; B.S. screws, nuts,
washers, soldering tags, eyelets; ebonite and
laminated bakelite panels, tubes, coil formers;
Tufnol rod; headrhones, flexes, etc.; latest radio
publlcatlons. tull range available; list s.a.e.;
trade supplied —Post Radio Supplles, 33, Bourne
Gardens. London, E.4. [1453
ABINETS.—A few superb craftsmen built
radio gramophone cabinets; dimensions
2ft 8in by 1ft 8imn by 2ft 5in high overall;
front plain (no speaker aperture); motor hoard
undrilled and unpolished; 3in laminated ply
throu hout sa.tln finish walnut; £45 each.—
g Ltd., 2733 High St., Brentford,
Mld le (1594
famous

Eallng
now offer ln addltlon to our
Home Television receiver circuit SRC5 the
following, using low cost ex-W.D. rplus:
S special long range television aerial, SRC9,
unique television signal generator, SRCI0, con-
version unit for 12tn C.R.T. (surplus) for SRCS,
SDS5 layout diagram and components llst tor
SRCS, all at 5/- each; in sets of 5, £1.—B
Stevens, 122. Bath d, Hounslow,
LUMINIUM chassis and panels, any slze,
plain or valv
from 3/9, prompt delive: r,y 3 waveband mdlo-
gram coll packs. precision built, using iron
cored coils, complete with wavechange switch
and all padding and trimming condensers, aerial
and oscillator type, 37/6; h.f. stage aerial and
gang condensers, 2-gang 9/6. 3%5
15, . iron cored 465 kc I.f. transformer. 15,6
palr. data sheets on request: all new
sFoods .—Mead. 13, Bence Lane,
Barn e{
C 21 frequency meters, crysfal controlled.
new condition, £9/10. BC433 radio com-
w in cartons, 15 valves (6.3v), 175-1,500
metres. £4/15 RA1OFA Bendix communication
recelvers 8 valves (6.3v), American coum.erpar
£6/15; tndicator units, 1D6/APN4, 26
vslves 6$N7 etc., 100kc/s crystal, 6in c r.t.,
4/15; RIOQ’I‘ 8-valve comm. receiver with spare
v ves, 1.8-8.5me/s, £5/l7/6 cge. and pkgs. 5/-;
circuit diagrams, mains transformer, 2-16uf
elect. 50NV included for conversion for 12/6 extra;
Labgear electronic fault tracer, £19/10.—Hodson,
c/o Sprlng Mills, ’l‘ott ngton, nr. Bury. [1662
WOR WANTED
ELECTRONIC development

OUR laboratories and drawing office, devoted to
the deslfn and construction of complex elec-
tronic, electrical and electro-mechanical devices,
have some capacity available for design and de-
velopment of specialized equipment; capacity is
also available for the bulldmg of prototypes and
the small scale production new designs; the
service is also available to manufacturers requir-

ing data and test reppn.s on their own roducts.
Brecomin Laboratories, Brecomin gl.s.nd).
Lta., Gads Hill, Gillingham, Kent

Gilhngham 59095. 266

ULLY qualified electronic engineer offers ex-
perienced design services togethey with
small model facilities.—Box 875, 1622
ELITE moulding. capacity available for

small industrial mouldmgs to close limits;
own lully equipped toolroom.—Box 709.  [1564
E make wireless and radiogram cabinets for

home and export; immediate deliveries.—
Radiac, Ltd., . Brondesbury Rd., London,
N.W.6. Maida Vale 8792. [8o2s
RADIO engineer-constructors, small-capacity
light assembly work, quick, reliable, proto-
types and jobs to s ification for amateurs
and manufacturers.—Box 8355 1174
RAWING and tracing work for radio and
electrical engineering, jig and tool and light
engineering, photoprinting. full sets of drawings
undertaken to commerclal or Ministry standards.
—Drawing & Tmcln% 456a, Ewell Rd.,
Tolworth, Surbiton el. Elmbrldge 7406. (7703

Have you the details or
heard the

MORDAUNT

Duplex reproducing system
or the

LOWTHER

High Flux P.M. drive unit
ina

VOIGT

Domestic Corner Reflector
Horn? If not write for
details or call for a demon-
stration at

THE LOWTHER MANUFACTURING CO.
Lowther House, St. Mark’s Road,
BROMLEY, KENT.

Rav, 5225,

TRANSFORMERS & COILS
TO SPECIFICATION.

MANUFACTURED OR REWOUND
Fiiter colis + 19 a Speciality.

JOHN FACTOR LTD.

9-11 EAST STREET, TORQUAY, DEVON.
'Phone: Torquay 2162

THI S —Does these

AGI.II RA'I’E LV 3UIGK LY

lor Tnndpuur
mnmm Steel or Alnmlnlum.
Five sisos—12" to
Pull M‘

A, A. 'ro (W),
197s, WHFTEACRE =sotn
ASHTON-UNDER-LYNE

HILL & CHURCHILL LTD.

BOOKSELLERS
SWANAGE, DORSET

Availabie from Stock

Radio Engineering Terman.... 42/-
Radio Engineer’s Hand Book
Terman..........ccoviuvnn. 42/~
Electronic Circuits and Tubes
Cruft. ..o 45/-
Theory of Microwaves Bronwell
&Beam.................... 36/-

Theory of Electron Tubes Reich 33/-
Frequency Analysis Modulation

Goldman ................ .. 36/-
M. I. T. Principles of Radar 33/-
Radio Receivers & Transmitters

S. Amos & F. Kellaway ...... 25/

Postage Extra.

CATALOGUE ON APPLICATION
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BAKERS

RADIO
'HIGH FIDELITY SPEAKERS

Triple 127 & 18" |
Cone Models '

8,
15
&

25

I MmM—MmM=pr o>

- - D

Est. 25 years

The Pioneers of Moving Coil Speakers

S8INGLE CONE, 12inch - - - £5 18 6
AUDITORIUM Modei, 12inch - £6 10 0
CINEMA Model, 18inch - - £919 6

Send Postoard for free illustrated list to -—

BAKERS ‘SELHURST' RADIO
24, Dingwall Road, Croydon, Surray
Telephone : C jOydon 2271, 1

Specialists
in
HIGH POWER - HIGH QUALITY

PUBLIC ADDRESS
SYSTEMS

AMPLIFIERS

from IS0 W to |kW

W. Bryan Savage Ltd
WESTMORELAND ROAD, LONDON, N.W.9
Telephone : Colindale 7131

Veorld
];CM HIFIDEL, W.C.l, is the address to
remember if you require apparatus de-

signed and built to your specification. High
fidelity feeders and amplifiers a speciality. {1225
l{ ADIO mirs. can undertake development and
assembly of radio or electronic equlpmem
' winding shop with vacuum impregnation plant;
aniple space and labour available.—Box S
PATENTS

VOTICE is hereby given that The Plessey
IN "Co. ‘Ltd., seek leave to amend the Com-
plete dpeciﬁcation of Letters Patent No. 598210
entitle:

5 Imgrovemenv.s in or relating to Push
Button Switch Assemblies.”” Particulars of the
proposed amendment were set forth in the
Official Journal (Patents) No. 3104 dated
August 11th, 1948. Any person may give Notice
of Opposmon to the amendment by leaving
Patents Form No. 19 at the Patent Office. 25,
Southampton Buildings, London, W.C.2. on or
before the 11th September,

L. SAUNDERS, Compuoller ‘General. (1538

SITUATIONS VACANT

Vacancies advertiscd a:e restricted to persons
or employments ercepted jfrom the provisions
of the Control of Engauement Order. 1947
]{E UIRED by large oil company for shore

duties in Middle East areas:

WIRELESS officers, qualified to 1st class P.M.G.
certification and with sound practical experience
in installation /maintenance of equipment; saiary
£460; free furnished quarters, messing; allow-
ances (bachelory £130, (married) from £235-
£450, dependent on number of children; age
ranges 26-30; the service is pensionable; married
app.cants must be willing to serve smgly for

|

first three years. -Write, quotin 6, to
| Box 2362, ¢/o Charles Barker & ons Ltd 31
Budge Row. London, E.C.4 [ 557

SSISTANT required 101 ‘packing and generai
dutiees for N.W. London radio component

warehouse.- -Bux 849, 1612
l EPRESENTATIVE calling on television re-
tailers reauired to handle improved de-
sign television aerial.—Staines 2230. 11501
l ADIO and television service engineer; vacancy
in established expanding retail firm in

North Surrey for applicant, preferably with pre-
war_experience.—Write Box 710. {1568
TPNELEVISION aerial installation engineers re-

| quired by expanding ondon company;
I\\orkmg knowledge of radio., good head for

heights, and able to drive: good wages and
| bonus.—Box [1536
|

l‘NGINEERS requned for work overseas on
4 installation of metre wave ground radar
equipment and instruction of local staff: good
| experience in v.hls type of work essential.—Reply.
quonng Ref. 27. to Box 702 1540
RADE repxesemauve with
connections required for Scotland, to repre-
sent nationally known manufacturers of radio
and domestic sound equipnent; own car essential;
salar\ commission and expenses. —Apply[Box
1574
I‘RADE representative with first-class retail
connections required for Southern England
to represent nationally known manufacturers of
radio and domestic sound equipment: own car
essential; salary, commission and expenses.—
Apply Box 725. (1588
HREE jobs open ~—Applications are invited
from suitably qualified men for the positions
of chief technician, production manager and pro-
duction foreman in a new factory in India
scfhfggéed to commence production in the autumn
0 .
APPLICANTS shou!d have held similar posts in
British or U.S.A. factories making domestic radio
equipment; three-year contracts at agreed salaries
plus hvmg allowances will be offered to successfu!
candidates.- -Box 715. (1534
{ENIOR engineer required to take charge of
) department engaged on the practical
development of microwave radio; technical quali-
fications to degree standard and previous experi-
ence are essential.—State full details of qualifi-
cauons experience, age and salary lequlrfdsi’?

SOUTH WEST London company require an
b experienced radjo station installation en-
gineer, chiefly for service overseas. must be
able to organise and control entire works, in-
cluding local labour and contractors.--Reply,
giving full details of past experience. in con-
fidence, to Box 839 (1591
l ADIO engineer required as foreman of

service deoartment. must have first class
technical qualifications and practical exoezri-
ence of modern radio. television and electron’c

instruments; reply giving varticulars of auali-

ﬂcauons and salary required to—Box Q5798
. Advg.. 212a. Shaftesbury Ave.. WACZ

n in-

]‘LECTRO MECHANICAL designer.
teresting vacancy exists in Midlands for ex-
perienced man to work on the design of elec-
tronic equipment attached to research laboratory.
| salary up to £500; every assistance given to find
suitable accommodation: secure stafl appointment
for suitable applicant —Apply Box 172, givmg
reference D.O.16
DEVELOPMENT engineer required for work
on experimental tvpes of cathode rav
tubes; applicants should vpossess a phvsics de-
uree and have had practical experience in the
design, development and manufacture of cath~de
ray tubes: London area: apolications should in-
clude details of qua’ifications. exoerience. and
salary required and be addressed to Box—
684. (1505

first-class retail |

Advertisements

C1

RADIO STORES

R1155 10-VALVE
COMMUNICATIONS RECEIVER

These sets are as new. Freq. range 7.5 mfcs
75 kefs in five wavebands. Cowplete with 10
valves incloding magic eve. Enclosed in
metal case. livery receiver is aerial tested
Complete with Power Pack and Loudspeaker,

for A.C. mains 200-230 v. £14.10.0

(Carr. and pkg. 10,6 extra).........

FREE with each receiver ! Complete circuit,
description and modifications for civil use,
reprinted from ** W.W."” July, 1646,

SMALL SLIDING RESISTANCES

Suitable for
Voitage Controls,
Speed Regulators

8/9

50 ohns, 0.5 amm.  Dimensions Gin. X din.

23in. high, Carriage pai
NEW MILNES H.T. UNITS ’Evorlntl [48
1200 v, at 60 mja.  Will charge

!
from 6 v. accumnlator. For callers only 67 6

3-VALVE R.F. AMPLIFIERS V.H.F.
Types 24 & 25.

40/50 mc's.  Complete with valves. In 16/6
metal case. Brand new in carton ..
Plus carriage and packing 116,

FRACTIONAL H.P. A.C. MOTORS

Converted from ex-Govt. Generatcrs

Brush type
220-250 v. 50
cycles approx.
5,000 r.p.m.
Overall diam.
10 x 4in. }in.
spindle ex-
tends lin. both
ends. Post 2/8
extra. Special
reduction

Pleasz Note.—\\e regret we cannot accept
overseas orders. and we do not issue lists or
catalogues.

Closed Thurs. 1 p.m. Opezn ali day Sat.
23, LISLE STREET
LONDON GERrard 2969 W.C.2

B. & H. RADIO
HUNTLEY ST., DARLINGTON

L J
To the enthusiast and Experimenter
here are two 465 K, Cs.I.F.
Transformers

Variable Selectivity 3 Postn.

V8.

C.T.i. Balanced Centre tap pri. and
sec, for AF.C. Crystal filter, &c.
12 =
[

To the Dealer :—These and all your service
requirements from stock.
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g====THESE ARE IN STOCK == |

Brimar Radio Valve Manual 1947-8,
23, 6d. Postage 3d.
Radio Laboratorzd Handbook. By M. G.

Scroggie. |28 Postage 5d.

Radio Receivers and Transmitters. By
S. W. Amos & F. W. Kellaway. 125s,
Postage 6d.

Classified Radio Receiver Diagrams. By
E. M, Squire. 10s. 6d. Postage 4d.

Frequency Modulation Engineering. By

C. E. Tibbs. 28s. Postage 7d.
Essentials of Radio. By M. Slurzberg, and
Osterheld. 3és. Postage 9d.
Fundamentals of Radar. By S. A. Knight.
10s. Postage 4d.

Radio Upkeep and Repairs.
Witts, 7s. é6d. Postage 4d.
The Wireless World Valve Data.

Postage 2d.

By A. T.
2s.
We have the finest selection of British

and American radio books. Complete
list on application.

THE MODERN BOOK (O.

(Dept. W.8)
19-23, PRAED STREET, LONDON, W.2

| OPPORTUNITY for young men, pre(erably
25-30, wishing to travel; good pay an
.allowanees with prospects; extensive servlce
‘experience Army and Navy radar and radio
Iessentlal academic qualifications not es.senlt(lsa'("l9

—Abg X 848.
, G LOWER required for research labora-
tories; must have good all round experi-
ence in hard and soft glasses and glass the
experience.—Apply in Eperson, or write to Per-
sonnel Department Ltd.. Blyth Rd..
Haﬁs Middle: 1677
NIOR and junlor draughtsmen required. in
the electronic drawing office of a large
manufacturer of radio and allied equipment
situated in the East London area; suitable appli-
cants should have Higher National certificate or
equivalent qualifications and grevlous experi-
ence —=State age, experience and salary requu'ed
to Box 697. 1531
RADIO engineer req.ulred with experlence o(

September 1948

The advance in Radio Technique offers unlimited
opportunities of high pay and secure posts for those
Radio Engineers who have had the foresight to become
techoically qualiied. How you can do this quickly
and easily In your .pue tlme is lully exphlned In our
unique h

Full details are given of A.I.I.E.E.. A.I.BHLLB.B.,
City & Guilds Exams., and particulars of np-to-date
courses in Wireless Engineering, Radio Bervicing
8hort Waves, Television, Mathematics, ete., oto,

We Guarantee *“NO PASS—NO FEE "

Pnpm for to-morrow’s opportunities and fiture
by sending for your copy oi this very

acoustics, aud

| circuit work, to take char e of development
laboratory; good academic quallﬂcatlons essen-
tial; experlence of engineering for production
an advantage.-——Write, giving (u 1 particulars and
stating salary requir 4 .3728, Haddons,
Square, EC.4 [1583

frequency engineer urgently requlred
I interesting and new development work in-

Salisbur; Box M
astu

volving crystal contol on frequencies between 40
and 60 megacycles; wide experience and ability
to tackle difficult problems assoclated with load
matching, automatic tuning and power measure-
ments; good prospects; salary according to age
and experience, degree standard or equivalent:
North London district.——Aaply, slvlng age, uall-
fications and experience, to ox 701. c[
A RADIO engineering firm in Essex (30 mlles
London) requires a writer to originate tech-
nical sales literature, to deal with printing
I production and assist in administration; experi-

ence would range over whole of company's many

TRANSFORMERS & CHOKES
High Quality Vacuum Impregnated

AUSTIN MILLS LTD.

LOWER CARRS
STOCKPORT
Telephone : STO. 3791  Established 20 years.

rroducts and would be valuable to
ess or electrical engineers; degree
engineering or equivalent desirable;
and ability for writing of this special kind essen-
tial.—Apply, quoting Ref. 129, to Box 723. [1577
LECTRIC & MUSICAL INDUSTRIES, Ltd.,
have vacanecies for the following drawmg
office personnel, on electronic, tele-communica-
tion and electro-mechanical engineering: (a)
Senior electro-mechanical designer draughtsmen.
(b) senior mechanical designer-draughtsmen;
(c) senlor electrical desigher-draughtsmen; (d)
detail draughtsmen.—Apply. statlng age tullest
detalls o experience and sala e% . to
Ltd lyt

{oung wire-
electrical
keenness

Personnel Department, E.M.I.,
Haves. Middlesex,
EDICAL electronics.—A vacancy arises tor
an electronic engineer (sales) in the electro-
dical dept. of a large London company; the

w
< w & s E A few Domestic Corner
MAN Reflector type Horns at |
auYs nearly three times pre-war

7

soon. Additional names
can now be entered on our
waiting list.

VOIGT PATENTSLTO.
LONDON, S.E26
P.S. Mr. voigt is not yet fit,

100 kcs.
QUARTZ
CRYSTAL
UNIT
Type
Q5/100

PRI S

for Secondary Frequency Standards

* Accuracy better than 0.019,. v New angles
of cut give a temperature coeffcnem of 2 parts in
a million per degree Centigrade temperature
change. Y Vitreous silver electrodes fired direct
on to the faces of the crystal itself, giving perman-
ence of calibration. 9 Simple single valve circuit
gives strong harmonics at 100 kcs. intervals up to
20 Mcs. ¥ Octal based mount of compact dimen-
sions, PRICE 45/- Post Free

Full decails of the Q5/100, including circuic

are contained in our leaflet QI. Send stamp
to-day for your copy

THE QUARTZ CRYSTAL Co., Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone : MALden 0334
————

price should be available |

| candidate, in addition to possessing technical
qualifications equal to " Final City and Guilds
Standard (Radio Comm.) "’ should be willing to
travel, and should have some cial acumen,
as his dutles are mainly concerned with technical,
commercla] sales of electro-medical equipment.
Pgly in the first instance in writing, stating
qua cations, experience, age, etc., to Box 705
VORTHERN POLYTECHNIC, Holloway, N.7.
—The Governing Body Invite immediate
applications for appointment as full-time lec-
turer in Radio Engineering for the three-year
full-time course in preparation for the Final
Certificate of the City & Guilds of London In-
stitute in Telecommunications Engineering.
Burnham Scale salary. Forms of application,
together with full particulars, will be for-
warded on receipt o( a stamped-addressed fools-
cap envelope.—| Currell, Clerk. 11618
SMLL 1nstltutes (associated with M.V,
Marconiphone, etc.) reauire lecturer in
radio communications whose duties will in-
clude some technical writing; science or engin-
eering degree (or equivalent) and good practical
outlook essential: commencing salarv not less
than Burnham scale according to age. oualifi-
cations and exverience, (minimum commencing
rate £375: including cost of living bonus);
superannuation benefits in addition.—Apply,
zlvlnz tullest possible particulars to Principal.
E.M.I. Institutes, 43, Grove Park Rd., W.4,

a buyer for electrical and radio section:
duties also include suvervision of a radio ser-

have sound technical knowledge of stock con-
trol and buying to a budget; commencing salarv
acording to aualirications and experience. but
not less than £650 a year inclusive: send
stamped addressed envelope for apblication
form to the Staff Manager, London Co-
operative Society Limited. 54. Maryland St.,
|Stmt(ord. E.15. Avbolication forms are to be

returned within seven davs of receipt. 11500

VALVE Engineer required to take technical
control of pr ion and dev

work on quantity production o( vacuum tubes
for one of the leading firms in this country;
the qualifications required are an Honours de-
gree or its equlva]ent wlth consldemble ex-
perience in both dew ion
problems in vacuum tube manu(acture includ-
ing cathode ray tubes; applicants should
about 30 to 35 years old and possess the per-
sonality and dnve required for the eflective
control of rsonnel as well as the ability to
handle technical problems:; salary would be
| determined according to age and experience.—
| Write full to Box 840. -1597

o

DON Co-operative Society Limited require |

vice section and revair depot; applicants should |

wformative 112-page guide NOW—FRER.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOQY (Dept. 388)

17, Strattord Place, London, W.1

B.T-H. “SELSYN” MOTORS,
type SM1406

By conneoting or.e of these atelther end of aline, when
one is rotated (either hy hand or any driving sourve)
the other follows it precizely, both as to extent of rota-
tion and direction. For instance, if you turn the one
In your shuck 45 degrees clockwise, the one at your
rotary beam aerjal will rotate 45 degrees clockwise !
Ideal for this and sirailar ures where remote control
is required together with indicating device. Rated
230/250 v. 50 c/s., operate perfectly on 200 v. 8ize,
approx. 7iin. long, 8in. wide, 3in. high. Offered,
whilst availahle,at a fraction of coet,only £3 17s.64d.
per pdr. plus .»/- packing and carriage. Buy these
now.

Bnbbor-eovemd 5-core flexible, ideal for interconnecting
these Motors, suitable outdoor use, 1/6 per yard

WIRELESS SUPPLIES UNLIMITED
(Props. Unlimitex Radio Ltd.)
2¢4-266, Old Christchurch Road,
BOURNEMOUTH, Hants.

WE OFFER
A large range of used and new Test
Equipment, Converters, Recorders,
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.
el.: GER 4447 & 8582.

ALL NEW GOODS.
Mains Transformers. Primary tapped.
200/210, 220/230,  240/250v. Screened.
H.T. Sec. 350-0-350 or 250-0-2S0 at 80 m/A,
L.T. Sec. Universal. 6.3 v.-4 v.-0 v. at 4 amps.,
Sv. -4v. Ov. at 2 amps. Half-shrouded.
18/6 each. Fully shrouded, 19/6 each. As
Above, half-shroud only, 6.3v. -3 amp., C.T.
Sv. 2 amp., 18/~ each. 550-0-550 ONLY
Super Multi-Ratio, O.P.T. Ratios, 26, 46,
56, 66, 90, 120/1. 50 m/A. max. push pull to
6v.6G. PX4, etc. Separate  matching
Class B and Q.P.P. 2 to 4 ohms. Speech
coil, §/- each.
Midget Power Pentode O.P.T. Ratios 30,
60, 50/1, 3/2 each.
Terms : C.W.O. (add 2/6 carriage and pack-
ing for orders under 61).
. ASHWORTH
676, GREAT HORTON ROAD.
BRADFORD, YORKS.
Special quotations for quantities,




September, 1948

MICROWAVE radio development.—A senior
engineer and a mathematician are required
by a company in the East London area engaged
on this work, technical qualifications to degree
standard are necessary, and in the case of the
engineer previous experience would be an advan-
tage.—State details of experience and qualifica-
tBionségté)gether with age and salary required.sgg
0X R

'l‘Hb‘ ENGLISH ELECTRIC VALVE Co. In-

vites applications for a valve engineer
this is a senior

for the research laboratory; :
practical

appointment calling for an essentiall;
man with wide experience in the design and
manufacture of electronic tubes; a Science De-
gree, together with a knowledge of photo-elec-
tric processes would be advantageous. The
applicant should be a ffoud organiser and
capable of controlling stafl; remuneration will
be according to age, gualifications and experi-
ence.—Apply, giving full details of age. quali-
fications and salaré required to Chiet of Re-
search, English lectric Valve Co., Ltd.,
Waterhouse Lane, Chelmsford. 11255

NONTINUED expansion at E.M.I. Institutes

7 has created further vacancies for lecturers
in radio communications: three lecturers, whose
duties will include some technical writing, are
required by September 1st, 1948; applicants
should possess a good physics or electrical en-
gineering degree, and also experience in radio;
knowledge of television or radar an advantage;

age 22-28; commencing salary. according to age,
qualifications and experience, not less than
appropriate Burnham scale; superannuation
benefits in addition.—Apply, _givin fullest

possible particulars, to Professor H. F. Trewman,
M_.A.(Cantab). _E.. M,.Mech.E., M.Brit.
I.R.E., 43, Grove Park Rd., London, W.4. {1545
JOUTH Wales.—The following vacancies exist
1) in the development laboratories of a
modern, well-equipped factory in South Wales:
Electronics Division: Two sehior engineers re-
uired, must have wide and varied experience of
3evelopment work for Government contracts,
particularly on telecommunication and radio
apparatus. Acoustics Division: One junior en-
gineer, aged 20-25, required with sound tech-
nical knowledge and practical experience in de-
velopment of loudspeakers., microphones. etc.
Appliance Division: One senior engineer re-
uired with experience in the development of
aomestic electric appliances, experience in desngn
of fractional hp motors an advantagi. For all the
above positions applicants must ve previous
experience of factory development work; en-
ineering degree an advantage.—Write, giving
5elalls of education, age, experience and salary
required, to Box 537, Arthur 8. Dixon, Ltd., 229,
High Holborn, W.C.1. (1476
SITUATIONS WANTED
RADIO mech., requires work, any type, go
anywhere; L.C. of G. Radio Servicing: able
to drive.—Box 693. 11523
EX-SIGNALS Sgt. Radio/Mech., 21, 2
B.B.C. City & Guilds Radio 3, tech. elect.
2, school cert., seeks interesting progressive
post.—Box_880. 64
X-R.A.F. Cpl. radar/fitter (23) seeks junior
st in radio/radar development, excep-
tionally keen, studging with a view to ente\'mg
Brit. I.R.E.—Box 877. , 185
ERVICE engineer, 22, single, 7 yrs.’ trade
exp., Pye tel. cert.. rapid fault tracer,
managing exp., good driver, trustworthy, plenty
initiative, seeks interesting, prog. situation; home
or Colonies; exp. sal. £350; available Se[pt.—
Box 712. ) 1569
1 X-Foreman-of-Sgnals. Just demobbed.
long experience operation, maintenance.
installation, repairs all kinds., telecom. eauint.
(wireless, telephone. carrier, V.F., P.A. equipt.,
etc.) seeks suit, position; best refs. -Box 698.
RMY signal’s officer (Dutch) to be demobbed
A. shorfly, 32 vyrs.. married to British sub-
ject; reading, writing and speaking, French.
English and German: all round education, hav-
ing held various hixhlv responsible positions in
organizing and admin. capacity. seeks civil em-
ployment as a technical representatlve or similar
position; any offers considered.—Box 694. K
QUALIFIED accountant, election membership
leading professional body pending, passed
L.C. and G. radio communicatlon I and II, seeks
exec. post in N.W., Liverpool preferred; licensed
transmitting amateur, caﬁ. Royal Signals during
war, accustomed control large staff; speaks Ger-
man, some Italian; responsibility and scope for
initiative required; salary £800-£1.000, accord-
ing to prospects.-—Box 724. [15
AGENTS WANTED
]}DDYSTONE short wave radio.—Stratton &
4 Co.. Ltd., are now in a position to consider
applications for a limited number of registered
dealerships in areas not already covered; applica-
tions are invited from expert and enthusiastic
short-wave specialists at home and abroad.—
Write Stratton & Co., Ltd., Alvechurch Rd., West
Heath. Birmingham, 31. 1301
TRADE MARKS
HE Trade Mark No. 543314 consisting of the
word ‘' Axiom "’ and registered in respect
ut electrical transformers (not being machines)
wus assigned on the d4th March, 1948, by Edward
Stanley Newland, of *' Terenure,'’ Bexhill-on-
Sea, Sussex, at:)gdl.ancelot Rd., Wembley, Mid-

dlesex. to n‘'s Industries, Ltd.,

A b of
Lancelot Rd., Wembley, Middlesex, without the l

goodwill of the business in which it

was then
in use. Nn

554
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- GALPINS

408 HIGH STREET,

ELECTRICAL STORES
LEWISHAM,

LONDON, S.E.I3

Telephone : Lee Green 0309. Near Lewisham Hospital.
TERMS : CASH WITH ORDER. NO C.O.D.

SUMMER SALE.

10 per cent. discount off all prices.

Note that this offer of 10 per cent. discount is only for the month of September.

EX-NAVAL CATHODE RAY RECTIFIER
UNITS. New, consisting of the following
components, High Voltage Condensers, Chokes,
approx. 150 assorted Resistances, and Condensers,
solid brass Chassis, 42/6 each. C/F.

| EX-R.A.F. I.LF.F. UNITS 10 VALVE SHORT
WAVE, complete with Valves and Motor
Generator, 12 volts input 450 volts 40 m/a output
| 35/~ each, with 24 volt Motor Generator, 30/-.
The latter can also be used as an A.C. Motor
direct from 200,250 v. mains.

ROTARY CONVERTERS EX-ADMIRALTY
110 volts D.C. to 230 volts A.C. 50 cys. | phase
rated at 200 watts but capable of 550 watts
continuous rating, weight approx. 100 ibs. £8/10/-
each, carriage 10/-. Another Ex-R.A.F, 12 volts
D.C. input, 220 volts A.C. 50 cys. | ph. at 100
watts output approx. weight 15 Ibs., as new,
85/- each, carriage 3/6.

VARIAC TRANSFORMERS. Input variable
between 200/240 volts output constant at 220
volts at 74 amps. 90/~ each, carriage §/-.

MAINS TRANSFORMERS, all 200/250 volts 50
cys. {ph. input, output 700/0/700 v, 70 m/a., 4 v, 2}
a, 12v, | a., 30/-each. Another525/525v.150 m/a.
6.3 v, 5a,, Sv. 3a. 37/- each. Another, 350/0/350
v.250 m/a.4v.8a.,4v.3a,,63v.6a,,63v,2a.
tapped at 2 v., 65/- each. Another 500/0/500 v.
300 m/a.6.3v.6a.4v.6a.,5v.,62/6each. Another
tapped output , [2,at24 voltsat 10/12 amps., 47/-.
Another 350/0/350 v. 180 m/a. 4 v. 4a.,63 v.4a,,
5 v. 3 a,, 39/-. Another 2350 volts at 500 m/a,
85/- each. Mains Smoothing Chokes, 10 Hy.
100 m/a 6/-, 150 m/a. 8/6, 350 m/a. 25/-, S Hy.
250 m/a., 17/6.

EX-GOVERNMENT
FANS, 12 volts,

(G.E.C.) ELECTRIC
A.C./D.C. laminated field,
complete with Sin. impellor. New, boxed,
20/- each, post |/-. Transformer to suit, 230
volths. input, 12/16 volts at 4 amps. output, 32/6
each.

| MAINS VARIABLE RESISTANCES, ex-
Govt. (new) 4,000 ohms. .25 amps., 35/- each.
Worm wheel control, slider type, 60 ohms, to
] carry 1§ amps., 17/6 each ; 5.7 ohms, 8 amps.,
25/- each. Dimmer resistances stud switch arm
type, 2,700 ohms to carry .27 amps., 25/- each.

MAINS VARIABLE RESISTANCES (slider
type), new, ex-Govt., |4 ohms, carry | to 4
amps., graduated, useful as dimmers, etc., 17/6
| each ; another, 0.4 ohms, carry 25 amps., 17/6
each, post 1/6. Ex-Govt. Moving-coil Cell Testers,
3-0-3 volts (new), 20/- each.

MAINS TRANSFORMERS (Auto Wound).
Voltage Changers tapped 10, 20, 25, 90, 130, 150,
190, 210 and 230 volts, all at 1,000 watts, a com-
| bination of 34 voltages can be obtained from this
transformer, new ex-Government Stock, £5/10/-
each, carriage 5/-. Mains Booster Transformer,
| tapped 0, 6, 10, 19, |75, 200, 220, 225, 240 and
250 volts at 1,500 watts (new, ex-Government),
£5/5/- each, carriage 5/-. Another 200 volts
| input, 240 voits output at 2,500 watts, £7/10/-,
carriage 7/6. Another 2 to | ratio, |10 volts
input, 220 volts output, or vice versa, at 4,000
watts, £12/10/-, carriage 10/-. Another 230 volts
input, tapped output 40, 41, 42, 44, 46, 47,49 and 52
volts at 100 amps., £15/-/- each, carriage 10/-.
The latter two are double wound. Another
Auto Wound, tapped 0, 110, 150, 190, 210 and
230 volts at 1,500 watts, £6/10/- each, carriage
5/-. Ditto, 2,000 watts, £7/5/-, carriage 5/-.

EX-R.A.F. MICROPHONE TESTERS (new).
These consist of a Ferranti 0 to 450 m/amp. 2{in.
scale meter shunted to | m/a, incorporated
Westinghouse Rectifier, the whole encased in
polished teak case, calibrated at present 0 to 10
volts, 32/6 each.

EX-NAVAL (SELF-ENERGISED) TELE-

PHONE HANDSETS, 10/6 each, or complete
Telephones, Magneto Ringing with Neon Light,

35/- each, post 2/6. Another with BUZZER
calling, 15/~ each, post 2/-.

EX-R.A.F. CRYSTAL CALIBRATORS
UNITS. Type 18, R.AF. serial No. 10a/15237.
These units contain 100 kes. xstal 2-EF 50 valves
and numerous other items all new and unused,
35/- each,

EX-R.A.F. TEST SETS, type (211) consisting
of 4 EF 50s., etc., new, 27/6 each, post 2/-, Ex-
R.A.F. Crystal Monitors, frequency depending
on xstal used, 6/- each. Very useful for com-
ponents, post /-,

ELECTRIC LIGHT CHECK METERS (Wartt
Hour). A.C., 50 cys., 200/250 volts, 5 amp. load,
18/6, post 2 10 amp., 2{/-, post 2/~ ; 20 amps.,
25/-, post 2/-; also a few only Pre-Payment |/-
slot type, 20 amp., load, less coin box, complete
with synchronous Motor, 35/- each, carriage 3/6,
EX-R.A.F. INDICATOR UNITS, type 48a,
new, boxed, consisting of 2, 3}in. tubes, type
138a, also time base, 50/- each.

MOTOR ALTERNATORS, EX-R.A.F., as
new, 230 volts 50 cys. | phase input, 250 volts
625 cys. | phase at .24 amps. output, 75/~ each,
Ditto, 1,725 cys. output, 85/~ each, C/P.

EX-NAVAL }in. SPARK COILS, approx.
3,000 volts from 6 volts supply, 8/6. G.P.O.
Galvanometers, reading 30/0/30, vertical type,
8/6 each. Ex-R.A.F. Impulse Transformers
(Magnetron), output believed to be approx 15,000
volts, at 3 k.w., for | ms, 7 6 each. Variometers
for No. 19 Mk. Il Receivers, 4/6 each.

EX-NAVAL (CROMPTON PARKINSON)
PRONG-TESTERS, 0to 100, and 0 to 400 amps.,
new, in leather carrying case, 90/- each. A.C.
V/Meters, 0 to 300 6in. scale, calibrated 50 cys,
376 each.

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
FRACTIONAL H.P. MOTORS, 110 volts
with LAMINATED Fields (Ex-Naval Fan Motors).
These need slight attention, to brushes or leads
10/- each. Westinghouse (Blasting) Galvano-
methers, Moving Coil, very low deflection, I5/-
each.

LARGE TYPE RECTIFIERS. Output 50 volts
at | amp. } wave, input voltage 70/75 volts, 17/6.
Tannoy P.M. Speakers {(Small Hailers), 7 ohm
slgeech coil, complete with output Transformer,

MAINS TRANSFORMERS, by well-known
makers, input 200/250 volts, output {,000/0/1,000
volts at 500 m/a., 75/-. Another 1,150/0/1,150 v,
500 m/a.,85/-. Another, withtwo 7.5 v. two 6.3 v,
and one 4 v. winding all at 10 amps., 37/6.
CONDENSERS. 4 M.F. at 2,500 v. wkg., I5/-.
M.F., ditto, 25/=.

SPECIAL OFFER METERS, all new boxed.
Moving Coil, first grade instruments, 0 to 20 volts,
10/« each, or 3 for 25/- ; 0 to 40 volts, 12/6 each

0 to 10 amps., I5/- each, all 2in. scale. 0 to
20 volts, A.C., calibrated, 50 cycles, 25/- each,
0 to 4 amps., thermo-coupled, 25/- each.

MAINS TRANSFORMERS. as new, input 230
volts, 50 cycles, output {2 volts at 8f amps.,
A.R.P.shelter transformers, 25/« each, post 2/-.

EX-R.A.F. RF UNITS (new) packed, containing
6 valves, all 6.3 heaters, including grounded grid
triode, also a miniature 24-volt motor {universal)
and approx. 80 resi es and s, all
mounted on silver-plated chassis, to clear, 37/6
each, carriage paid.

L.T. RECTIFIERS (NEW), 12 volts at 1} amps.
output, 10/6 each ; 12 volts at 6/8 amps., output
45/ each. Transformers can also be supplied
for charging 6 or 12 volts (delivery 10 days from
date of order), prices respectively 25/ and
45/- each.
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MORSE CODE :

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.C2
Condler System Co., Denver, Colorade, U.S.A.

COVENTRY RADIO

COMPONENT SPECIALISTS SINCE 1925,
NOW READY
1948 9 Radio Component Catalogue
Details of thousands of Radio and
Television components, from a
washer to complete test gear. All
constructors, experimenters, service
engineers, dealers and manufacturers,
should send for the most comprehen-
sive catalogue published today. Send
3d. in stamps.

COVENTRY RADIO

DUNSTABLE ROAD, LUTON.
*Phone: Luton 2677

ELECTRIC METAL
ENGRAVING 2¢

VIBRO-ARC
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ALUMINIUM, Acoumula or or
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246 High St..
Harlesden nwie.

Hardened
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SCRATCH SUPPRESSION

Now Available : A variable tuned filter,
comprising a mumetal cored and shrouded
inductance, with a variable air dielectric
capacitor covering 4 to Il ke s. Mounted in
a small metal case with input jack and jack
plug output. Suitable for connection between
feeder and amplifier. Provided with switch
for isolation. Price 55-. Precision built
“* Williamson ** amplifier, wired and tested
£25, or as a kit £20 10s. 0d.

ROGERS DEVELOPMENTS CO.
106 HEATH STREET, HAMPSTEAD,

LONDON, N.W.3.
Telephone : HAMpstead 6901.

|
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‘* Wireless World ' ean be obtained aliroad fromn the following— AUSTRALIY and NEW ZEALAND @
William Dawson & Sons (2,1,), Lti, UNITED 8TATES : The international News Co.

Loadon, 8.E.1.

Caxapa:lmpenal Newe Co,, Gordon & Gotch, Ltd. 801 Th AFRICA *Central Newe Agency, [d.:

w lrl-lq-ss World

TECHNICAL TRAINING
M.LE.E.. City and Guilds. etc., on " No Pass
—No Fee ' terms; over 95% successes: for
full details of modern courses in ail branches of
electrical technology send for our 112-page hand-
book. free and post free.—B.I.E.T, (Dept. 388A).
17 'itr:uford Place. London, W.1. (6270
VICING engineers; are you interested in
L the Radio or Television examinations of
the Radio Trades Examination Board? Our
Postal Courses are specially designed for your
needs.—Write for details of these and other
Courses to E.M.I, Institutes, Dept. W.W., 33,
Grove Park Rd., London, W.4. (1550

TUITION
THE 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 series of C. & G. examina-

tions: we specialise in turning ‘' operator '’ into
** engineers,”” and for this purpose our ' Four
Year Plan " (leading to A.M.I.E.E. and |
A.M.Brit.LR.E., with 9 C. & G. Certificates

as interim rewards) is unsurpassed. our ‘‘ guar-
antee has no strings attached.’--Studies Direc-
tor, B.Sc., A M.I.E.E,. M Brit.I.R.E., 66, Addis-

combe Rd., Croydon, Surrey. (6811
I ADIO training.-P.M.G. exams. and' I.E.E,
Diploma:. prospectus free.—Technical Col-

Hull, 061
M.I.Mech.E,, AM.IEE, City and Gullds,
etc., on ‘No Pass—No Fee "' terms, over
90% successes; for details of exams. and courses
in anl branches of engineering, building, etc..
write for 108-page handbook—free.-~—B.I.E.T.
(Dept. 387B). 17, Stratford Place. Lrndon. W.1.
OSTAL courses of instruction for amateur
radio nansmmmg licence. P.M.G. Certifi-
cates in wireless telegraphy, Ministry of Civil
Aviation Certificate, radio engineering and tele-
vision; also instruction at school.—Apply British
School of Telegraphy, Ltd., 179, Clapham Rd.,
London, 3.W.9 (Estd. 30 years.) .
ITY and Guiids Telecommunications Engi-
neering Intermediate Certificate for ex-
ternal candidates.——For details of home study
courses and personal tuition in first- and second-
vear subjecrs for this examination. write to The
Correspondence School of Electrical and Applied
Sciences. 127. West End Lane, London N.
YHE RADIO ENGINEERING SCHOOL, “air
service training, Hamble, Southampton,
offers full-time residential trmining for radio en-
gineers seeking responsible positions in industry
or civil avintion: students are coached for C
and G telecommunications or Brit, I,R.E. exams.
as preferred: tuition also available to M.C.A.
requirements in radio and radar.—For full de-
tails apply to the Commandant. 9265
FHE Institute of Practical Radio Engineers
have available Home Study Courses in
« phase of radio and television enuineer-
specialising in the practical training of
apprentices in the retail 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 Rnad, Crouch End, Londnn, N.8, {1614
BOOKS, INSTRUCTIONS, ETC.
'\"‘EBB S 1948 radio map of world. new multi-
colour printing. with up-to-date call signs
and fresh information, on heavy art papex'
post 6d: on linen on rollers, 11 6

4/6,
Webb's Radio. 1-4 Soho St

lege,

. post 9d.—
W.1. Genaxd 2089.
MERICA'S radio journals available again
One vear's post free supply R1d10 News,"
io Engineering. ' 20 - ‘' Radie
Q.S T..,”" 33 -.—For full list of

25 ud
Crafl 21 3; ¢

all Othell'z)m'lE'IZIHES send s.a.e. to Willen, Ltd.

{Dept.

CONE ASSEMBLIES
for economical repairs in your
own workshop, from as low as
3 6 each.

Our range of QUALITY TRANS-
FORMERS at the keenest prices
in the trade. Lists /d.

g A.W.F. Radio Products Ltd,
Borough Mil’s, Bradford, Yorks-
Tel: 22838,
Factors terms on reguest.
MMMWMM‘M

120, St. George's Rd., Lnndon, E.10. |

Se/)tember 1()48
EDDYSTONE
*504° 640" 680"
and
| Full range of S.W. components,

| Also

Valves, condensers, transformers,
resistances, etc.

All C.O.D. orders promptly executed.
52 page catalogue | - post free.

B.T.S.

THE Radio firm of the South.

63, London Road, Brighton, I,
Phone Brighton 1555.

—E15 TELEVISION RECEIVER—

This is the title of our latest publication giving
wiring diagrams and constructional notes of an
exceltent little T.V. receiver. You can make
this from Government surplus equipment and
the total cost should not exceed £I5. A
demonstration receiver can be seen at our
address, Toavoid disappointment order your
copy immediately, the price is 7 6d. post free.
BULL'S EX-GOVERNMENT DEPOT,
42-46 Windmill Hill, Ruislip, MIDDLESEX.

Sussex.

“PERIMET” ELECTRODE
Soldering and Brazing Tool
Operates from 4 or 6 Volt Accnmaulator or Transtormer,

- 15s.

MAINS TRANSFORMER. & Heat:. 35s. Post free.

HOLBOROW & CO.,
71, Weymouth Bay Avenue, Weymouth,

== A
-

/|INDIVIDUAL TRANSFORMER
‘ REWINDS
|

SEND YOUR ' BURNT OUT ™'
TRANSFORMER TO BE FEWOUND.

NO TECHNICAL DATA REQUIRED.

OUR TRANSFORMER WINDINS3S
ARE DOUBLE WOUND
AND BACKED BY A

SPECIALISED SERVICE

LOUDSPEAKER REPAIRS,
FIELD COILS.

SOUTHERN  TRADE  SERVICES LTD.,

297 299, HIGH STREET,

| Telephane : CROYDON 4870.
aOARK
N.IB.
waler switehes

The wave-change switch with silver-
plated double contacts.
A.B. METAL PRODUCTS LTD.,
Great South-West Road, reltham, Middx.

Parig Garden, stamfoni Street,

tiordon & Gotch, Tt INnnra: A, H. Wheeler & Co.
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Measures Capacitance

Measures Pc.awer Factor
L]

Measures Resistance

Measures Ir:sulation Resistance

Detects De?ective Capacitors

Tests Circu.it Continuity

Sl e SRt ST o).
CAPACITORS

Capacitance : 0.00001 mfd. to 50 mfds.
Resistance : 50 ohms to 5 megohms.

Power Factor: Sale calbraced zero o 5% CAPACITORS ANALYSER

Complete and extremely portable.
210 - 250v. A.C. 50 cycles. &

Dimensions SF XX di.ie.0 RESISTANCE BRIDGE

A.H.HUNT LTD + LONDON S.W.I18 + ESTABLISHED 1901
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Ersin Muilticore Solder is
At “ His Master’s Voice " (E.M.l.) factories at Hayes, Middlesex, I = C 2D ‘

Photo by courtesy of ** His Master’s Voice''.

. R R R .. 5 alloys and 9 gauges in
Ersin Multicore Solder is used in the manufacture of television and SizelZartons org7lbgreels.

SINGLE CORE v. ERSIN
MULTICORE

The extra speed of

Ersin Flux enables less i : . The easiest way in
u: Ibe -:corporatcd in :o'si?:gﬁ;:: S:l‘n;:r ;':f;;h:?:; which to see thE three
a three cores . P cores in rsin
than in the one core :‘:‘Iyisgrt;\ejg?:r'e'r ‘glresof:!?r‘:'d Multicore Solder s
of most single - core with Ersin Multicore Solder has to hold a length over
solders. Thus you spread evenly over tinned cop: a flame, and, when
obtain more solder for per wire and oxidised nickel the solder is heated
a specific weight anc tag. A sound mechanical and slightly, pull sharply.

save money

electrical joint.

The apparatus iilus-
trated here is used
in  Multicore Re-
search Laboratories
to pass A.C.andD.C.
currents through

Above are seen soldered joints being made on

g::e;v‘i?i:;“ih‘in'; Automatic Telephone Exchange Equipment at
Siagane <ubisctHigl Siemans Brothers & Co. Ltd. Woolwich Works,
Wqdivaient. cofiiRe where many ‘millions of Ersin Multicore Solder

Arctic or theTropics joints are made per week.

Size | Cartons arc available in the following Specifications:

Catalogue Alloy 8.W.4. Approx. length List price per carton
Ref. N Tm/Lead ~ 7 ° per carton subject)
A d.
C 16014 60 40 14 37 feet 6 0
C 16018 60 40 18 95 feet 6 9
C 14013 40 60 13 23 feet 4 10

THREE CORE SOLDER C 4016 4060 16 SO feec 5 3

MULTICORE SOLDERS LTD.. MELLIER HOUSE, ALBEMARLE STREET, LONDON, W.I. Tel. REGent 141’





