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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.

Tke aerial is a 60 ft. polyethylene insulated dipole type, with
suspension insulators and matching transformer. The 8o ft. down
lead is a fully screened coaxial cable with polyethylene plugs moulded
to cach end and is matched to the receiver by a transformer with
casily fixed suction mounting.
B.1.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.
2215 on the Anti-Interference Aerial.

Licensed under Amv Aceves & King, Inc. Patents
Nos. 413917, 424239 and 491220.
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DELIVERIES
IMPROVING

The “ AVO "™ TEST BRIDGE

A self-contained 30-cycles DBridge of
exceptional accuracy for direct measure-
ment of all normal values of condensers
and resistances. Except at extreme ends
of scale, accuracy is within 5%,.

Facilities also provided for condenser
power fuactor measurements and leakage
tests by the flashing neon method ;
resistance, capacity and large inductance
measurements against external standards.
May also be used as a valve voltineter
indicator for measurement of audio and
radio frequency voltages.

CAPACITY RESISTANCE
.00005-.005mFd. 5--5,000 ohms
0005-.5mFd 500-500,000 ohms

50,000 ohms to
.05-50mFd. 50 megohms

Size 71" x 7" x 43", Nett Wgt, 41bs. 120zs.

OTHER “AVO " INSTRUMENTS

THE MODEL 7 UNIVERSAL AVOMETER
THE MODEL 40 UNIVERSAL AVOMKETER

“

THE ' AVO '’ SIGNAL GENERATOR

* AVO'' VALVE CHARACTERISTIC METER

vCe are steadily

catching up on the ever-
increasing demand for ‘AV0’
Instruments, and orders
are being dealt with in strict
rotation. We are pleased
to announce, however, that
we can now give delivery
from stock of the three in-

struments here illustrated.

* AVO’" ELECTRONIC TESTMETER
THE UNIVERSAL AVOMINOR
THE ‘ AVO'' LIGHT METER

ETC, ETC.

Complete descriptive Booklet available on application to the Sole Proprietors and Manufacturers :

The “ AVO " VALVE TESTER

Indicates mutual conductance direct in
mA, Tests  at  makers'  speciticd
electrode voitages. Any valve base
arrangement set up; easily operated
multi-roller Universal Selector Switch,
Tests Cathode-Heater insulation of an
indirectly heated valve when the valve
is hot ; emission ofdiodes and rectifiers :
indicates filament continuity and elec-
trode " shorts.’* Coloured scale indicates
valve as “ Good,” ‘Indifferent” or
“ Replace.” No calculations of any
kind involved. Worksfrom A.C. mains,
Complete with Universal valve panel
fitted with multi-roller  Universal
Selector Switch enabling all English,
American and Continental valves to be
tested. Valve data book containing
test details of nearly 2,000 English and
American valves also supplied.

The D.C. AVOMINOR

A 2}-inch moving coil meter for making
D.C. measurcments of milliamps, volts
and ohms. Total resistance is 100,000
ohms, and full scale deflection of
300 v. or 600 v. is obtained for a current
consumption of 3 mA. or 6 mA. respec-
tively. ~ Supplied with pair of leads,
interchangeable testing  prods and
crocodile clips, and instruction booklct.

Size 45" x 34" x 13", Wgt, 12} ozs.

CURRENT VOLTAGE
0-3 milliamps  0-6 Volts  0-120Volts
iy o 0-12 ,,  0-300 ,,
0-120 0-60 ,, 0-600 ,,
RESISTANCE
0-10,000 ohms 0-600,000 ohms
0-60, - 0-8 megohms

THE AUTOMATIC COIL WINDER & ELE‘(YRICA[ EQUIPMENT CO,, LTD.

WINDER

HOUSE

bouGLAS

STREETYT LONDON

Sew- 1

TELEPHONE : VICTORIA04/9
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Stabilised Insulation

BY MODERN IMPREGNATION METHODS

resistance as well as for the considerably reduced

HIGH-SPEED PRODUCTION Roving sime necesar

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 HYMEG
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

HYME G LAS REGD.
the varying conditions applying to each field

GLASS FIBRE INSULATION SYSTEM
of manufacture.

This integrated system of development is successful 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 providing
a degree of bonding and insulation at every point in which the uniting of Hymeg impregnation with the Hymeg as used
for subsidiary insulations gives a solid homogeneous winding of equally efficient characteristics and heat resistance
throughout.

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 redesigning with the Hymeglas 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 to advise 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 917i.
MANUFACTURERS OF HIGH - PERFORMANCE INSULATING VARNISHES AND ENAMELS

CORD DRIVES

Now available in five types as
illustrated (left to right) Standard.
R/V, Reverse, “ D’ type and
“A"* type. All one hole fixing.

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 2754-5 \ PHONE, LONDON
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Pull back the curtain on the age of electronics—the

era of industry that began with the end of the war.
The development of new services on land, at sea and
in the air is all part of the Marconi post-war plan.
From the first great adventure of wireless communi-
cation more than half a century ago Marconi’s have
never looked back.

Today they are looking forward—to the reconstitution
of old services and the introduction of new achieve-

ments in the world of wireless communications.

Marcon:

THE GREATEST NAME IN WIRELESS

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED
THE MARCONI INTERNATIONAL MARINE COMMUNICATION COMPANY LTD

MARCONI HOUSE CHELMSFORD * ESSEX

HOLSUN

PERTRIX RADIO BATTEi{IES,

in the red and yellow pack, are now

firmly established in the post-war
market. One reason—a Pertrix battery
supplies power and nothing else. No
mush or crackle to interfere with
good listening — the tesult of a
battery doing its wotk quietly, effici-
What’s

mote it goes on doing it for a long

ently and unobtrusively.

time. Stick to Pertrix.

BATTERIES
137 Victoria Street, London, S.W.I.

LTD

Py
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the Inter-Comm for which the public has been
waiting, this marvel in miniature provides for
complete communication between all points i.e.
any one unit can communicate with any other unit
at will.

provides for two way calling and communication .
between master unit and any or all of the sub-'%
stations and also incorporates the novel feature .
of a desk radio which can be . relayed to the
sub-stations.

proved to be well in advance of any similar
equipment. Provides all facilities for '* Staff Loca-
tion " ‘“Music for the Workers ' * Time Signals, *’
etc.

Firms with suitable sales, installation,
i 3 and maintenance facilities, are invited
A S - .. § to write for details of our agency
B scheme. Enquiries from overseas
markets especially welcomed.

Hadleqs.,.,....

BEARWOOD ROAD, SMETHWICK, STAFFS.
Phone : BEArwood 2575/6
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cHESTIOn |

FROM the range of Celestion Loud-
I aire Detuils ojtéz Hange af speakc‘rs most‘manuiacturcrs areableto
CELESTION PERMANENT MAGNET LOUDSPEAKERS meet their requirements. Th‘t"smallest
model, a midget weighing 3}o0z. is intended
SPEECH COIL fLUX PEAK for small pcrsona‘l radios and the largest,
Suasss | MODEL | wpoance | TOLL | DENsITY TOTAL | manpuG capable of handling 40 watts, for public
onrs | orvs capaciTY address purposes. Between these extremes,
25%° rv 10 3 8.500 8000 | vaw the range is balanced and well considered.
W PIC 30 7 7,700 24,000 w PPUBLIC SALES '
Several Loudspeakers of this range are available
P 30 " 8,500 26,000 2w s sis fe 3
?. :;.? 30 } Fy l 10,500 32000 aw to the vpublu:' in chassis jqr{n or housed in
I attractive cabinets. All enquiries for these must
o peQ v 8.500 g 3 be directed to our sole wholesale and retai
o per 39 10500 bainku distributors, Cyril French Lid,
8 PsD 23 6,200 24,000 aw
8: PEM 23 } 1" 8,000 31,000 :a
s rec e 10.000 39.000 SOLE DISTRIBUTORS,
107 PIOM g; } " 8lo00 3;% 6%y to the Wholesale and Retail Trades :
"r riec S | 0% | CYRIL FRENCH LTD.
> L 156 | I} 12500 | 140000 | 1IW 29 High Street, Hampton Wick,
? b IN N 2240
F res 100 I 2 13.500 I 350,000 o S Middlesex. KINGSTON 224 Z'

CELESTION LTD., KINGSTON-ON-THAMES SURREY PHONE: KINGSTON 5636-7-8.9

YOUR CHOICE
for QUALITY

Manutacturers ot high quality Broad-
cast Receivers and Radiograms de-
signed for Home and the Export
Market. The Export Models have

fully  tropicalised  components,
achieving unsurpassed short-wave
performance.

Special dials supplied for any country
PRICES AND FULL PARTICULARS ON REQUEST

il : ;
CHAIRSIDE MODEL A450

The housing of this Receiver is unique in that it is contained in a
bevelled plate-glass mirror cabinet, htted to a wrought iron frame-
work finished in Cream enamel. 1t embodies all the latest technical
developments for easy handling, range and clarity of reception. and
provides not only a first-class radio but an attractive piece of furni-
ture which can replace a Chairside Table and will harmonise with
any surroundings.

SYMPHONY MODEL A420

This new Receiver embodies the very latest technique in construction. The
cabinet is richly veneered in Walnut with a cross banding of Macassar
Ebony. Clearly readable edge-lit dial with an 8 in. traverse magic eye and
2-gear control. Instant, unerring selection of the required frequency range.
Automatic volume control and an 1.F. trap are incorporated in the circuit.
Sockets are provided for gramophone pick-up and extension speaker.

ALLANDER INDUSTRIES LTD.
48, Avonue St. Bridgeton, Glasgow, Scotland.

ALLANDER

W
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YOUR 1948 GOOD RESOLUTION
—SIMPLIFY SERVICING WITH TAYLOR EQUIPMENT

MODEL 30A. £29.10.0

H.P. TERMS : (2.17.0 Deposit and
Il monthly payments of £2. 16 . 6.

*

MODEL 20A. £15.15.0

H.P. TERMS : (i . 10.5 Deposit and
Il monthly payments of £1 . 10 . 2.

Model 30A, Cathode Ray Oscillograph.
3fin. tube with green fluorescent screen,
Linear Time Base from 10 to 10,000 cycles. *
A.C. Mains operated.

MODEL 45A. £22.0.0

H.P. TERMS : 12.2.2 Deposit and Model 20A. Taylor Circuit Analyser.

Il monthly payments of £2.2,2. Audio and Magic Eye Indication. P.enzode
Detector in Probe. Ideal for fault finding.

*

MODEL 70A. £11.11.0

Model 45A. Taylor Valve Tester. All
tests on over 2,500 types of British, American H.P. TERMS : £1.2.9 Deposit and
and Continental Valves, Il monthly payments of £} .2. 1,

*

MODEL 85A. £19.19.0

H.P. TERMS : £1.19.0 Deposit and
Il monthly payments of £1 . 18, 2. Model 70A. Universal Taylormeter. 50
Ranges. Sensitivity 1,000 ohms per volc,
A.C.and D.C.

Tllylor

IMMEDIATE DELIVERY
Model 85A. Universal Taylormeter. 90

Ranges. Sensitivity 20,000 ohms per volt FOR MOST MODELS
A.C. and D.C.

TAYLOR PRODUCTS INCLUDE: MULTIRANGE A.C. D.C. TEST METERS @® SIGNAL
GENERATORS @ VALVE TESTERS @ A.C. BRIDGES @ CIRCUIT ANALYSERS
@ CATHODE RAY OSCILLOGRAPHS @ HIGH AND LOW RANGE OHMMETERS ®
OUTPUT METERS @ INSULATION TESTERS @ MOVING COIL INSTRUMENTS

TEST foU,PMENT

J

TAYLOR ELECTRICAL INSTRUMENTS LTD () ditss Selad ded) ()

419 -.424 MONTROSE AVENUVE, SLOUVUGH, BUCKS, ENGLAND Groms & Cobles " TAYLINS'' SLOUGCH
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A hundred years ago communication between
prospecting parties and civilization was slow,
uncertain and often hazardous. Today a radio
telephony link eliminates the difficulties im-
posed by distance, terrain and climate.
Geological, seismic and other prospecting
parties all over the world are specifying the
50 watts Redifon GR.49 as essential equip-
ment. This efficient new short-wave radio
telephone is very simple to operate, sturdily
built and finished to withstand tropical
conditions.

Redifon GR.49
Radio Telephone

”L‘di[0]l Radio

Radio Communications Divisian

REDIFFUSION LTD., BROOMHILL ROAD, WANDSWORTH, S.W.I8

Designers and Manufacturers of Radio Communication and Industrial
Electronic Equipment

Scientific 105

Wireless World

March, 1948

M‘lgcA'rchRlMMER ﬂﬂﬁﬂé’w‘{f/}/

l)lF,l.

Type No. 16

%’ £
«"-‘»?ﬁ, =
\/\ >

Type No. 16G

Type No. 14

MIDDX.
[n/'/eld.

" QYDNEY S. BIRD & ores

LD.
ERIAL ROAD, ENFIE
CAMB;E?;S.E&[:/F,‘.:[/4207/»2 ‘Groms: Capacity.

Our new
i lHlustrated
| Catalogue
; IS now

| available
(6d. post free)

| BERRYS

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

(OPP. CHANCERY LANE) Tel. : HOLBORN 6234
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the "DE LUXE"

o/"icrnyram!

For the
finest Record

Reproduction
in portable
form!

The * De Luxe’’ Model

The Collaro “ DE LUXE ™ Microgram sets an even higher standard of
faithful record reproduction . . . with its crystal-clear tone . . . ample
volume and automatic stop, it is without doubt the finest Portable Electric
Gramophone in the world—no wonder it attracted such widespread
attention at Radiolympia!

See the *“ DE LUXE ” Microgram in your dealer’s showroom, and study
its finer points! You’ll recognise the Collaro high-grade workmanship
.. . the new light-weight Crystal Pick-up . .. the 6} inch Speaker, and
you’ll admire the handsome imitation lizard-skin case. Ask to hear it
i)lay your favourite records—you’ll be amazed at the rich, mellow tones
—the purity and faithfulness of the reproduction, superior to any other
portable instrument you’ve ever heard before.

Should your usual dealer not have a

% “DE LUXE"” Microgram in stock when
= 5 vou call . . . just drop a line to Collaro
'5 = =TE @ Ltd. (address below) for illustrated litera-
= ture which describes the Microgram in
N R - detail.
2, “*DE LUXE” PRICES:
@ +DE LUXE MopeL~ £19 19 ()

l L‘ l." q l.a m Plus Purchase Tax, £6 ¢ 8

STANDARD MODEL £16 16 0
Plus Purchase Tax, {5 9 3

™ Both the “DE LUXE™ and Standard

f- Models are suitably comnected for A.C.

0 W mains supply of 200-250 volts at 50/60
cycles.

Trade enquiries to

COLLARO LTD., Ripple Works, By-Pass Road, Barking, Essex. Telephone : Rippleway 3333
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COMPONENT BRIDGE BIO]
S pfd. to 500 mfd. - -
S ohms to 500 Megohms -
04§ Hy. to 5,000 Hys. - in four ranges
Leakage O to 1I'5 m/a, Q: 0 wo 30.
Precision Comparator. Price 26 Gns. &

in eight ranges
in eight ranges

R V7,

a condenser in cireuit

Wireless World Marclk. 1938

Measaring

To examine this cathode bypass condenser in sifu,
the Power Factor control is used to balance out the
parallel resistance and the main scale will then give an
accurate measurement of capacity —one of the many
unusual facilities provided by this flexible instrument.

" Wayne Kerr

WAYNE KERR LABORATORIES LIMITE

offer only thoronghly reliable material, all brand new. Immediate delivery from atock.
All prices nett.

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. At last we are able to offer our
post-war improved MR/222 niovement. The perfect unit for construction of clocks to
one's own design, dark-roon: and process-timing clocke, etc. Fitted spindles for hours,
minutes and seconds hands and will drive hands up to 15 inches long. Approx. 3in. dla.
Easy to mount in any clock-case, centre-ixing. With dust-cover and flex lead, ready for
operation on 50 cycle niains, 200/250 volts, 37/6. (We anticipate that initia) supplies
will be readily sold—order early.)

VARIAC TRANSPORMERS. Essential for correcting mains voltage fluctuations in
laboratories, procerking, etc., and ensuring ** striking * of fluorercent lighting. Manually
operated, voltage being infinitely vat table within limits stated. Model ** A,* ioput
200/240 v.. ontput 220 v., loading 1.65 kva., £7/10 0. Model * B," Input 200/250v .,
output 230 v., loading 1.01 kva., /10 O (despatch either 3/6).

BATTERY CHARGING KITS for construction of high-duty charger at one-third of uxual
price, Reliable M.R. quality components : 8TC Metal Rectifier (6-cells at 4 ampa), 25/-,
Mains Transformer,200/240 v. to # and 14 v, at 5 amps, to suit, 38/6. Panel Mtg. Rotary
Rheostat to suit, 26/-. Panel Ammeter, 8iin., 0-5 amps., 20,6. Buitable Bteel case,
ventilated, 7/@. The kit, from present stocks vnly, £6/6 0 carr. pald. (Or items sold
separately.)

EXTRACTOR FANS (Also suitable for cooling) New Delco-Remy models from stock.
Operation 200/250 v. A.C. Consumption only 25-watts. S8-inch, 65/6, 10 inch, 75/6
(dexp. either 2/-). Also G.E.C. X inch for operation on 6/12 v. D.C. or 50 v. A.C,, 35/-,
(We have nuitable a/¢ transformers, 200/250 v. to 50 v. 1 amp. at 28/6.)

CENTRIFUGAL BLOWERS (G.E.C.) Operation 6/12 v. D.C.,or 15 v. A.C. Intake 2{in.,
outlet 1§.n., Helght oversll 84in. Very powerful blast and suction, for alr conditioning,
electronic cooling, forges, ete., 57/6. (We have suitable s/d transformers, 200/250 v. to
15 v. b amps. at 38/6.)

DECADE RESISTANCE BOXES (by best precision makers). Units, 0/10, tens 0/100, with
addition 100 ohms. (can be altered to multiplier). Fitted Turmmer m/cofl Galvo. Switching
for Wheatstone Hridge and other tests. In fine portable case, 16 by 7§ by 6 inches, 85/~
(des. 2/},
EVERSHED ** WEE-MEGGERS."' The best portable insulation test Instrumenta from
stock. Pressure 500 v. ,reading 0/20 megohmsand in{., with pocket and log books, £12/7/6
GRAMPIAN HIGH-FIDELITY SPEAKERS. The new 13 inch P.M. with curvilinear
cone, alooinax magnet and die-cast chassis. Handling up to 12 watts, sensitive to 1 watt.
Coll 15 ohms, A very satlafactory speaker, doing full justice to high-quality amplifiers,
such as * W.W.** £6,10/0.

NEW SENIOR PIEZO-CRYSTAL PICKUPS (B.A.I. under Brush licence) Employing
very latert improved crystal cartridge, giving high outpnt with level response 30/8,400 c/s.
Ball-bearing pivot, handsome mouided arm, fitted Centralab volume control (s great
convenience), 85/-. ROTHERMEL PERMANENT JEWEL NEEDLES, over 2,000 playings,

11/-.
M;COIL HEADPHONE SETS, with M /Coil Hand Microphons, best type, new.15/-.
INSTRUMENT RECTIFIERS, full-wave, 1 ni.a. and 5 m.a., efther §/-,

P.A.SPEAKERS. Reflected hornt ype with 10 watt P.M. m/coil Pressure Unit. 15 ohms.
Flare 12in. long, 14in, dia. On awivel mount with pillar, ideal for n obile use,

D, NEW MALDEN SURREY

— M. R. SUPPLIES Ltd.—

PHONE: MALDEN 2202

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER

The man who enrols for an 1.C.S.
Radio Course learnsradiothoroughly,
completely, practically. When he
earns his Diploma, he will KNOW
radio. We are not content merely to
teach the principles of radio, we want
to show our students how to apply
that training in practical, every-day
radio service work. We train them
| to be successful.

Write to the 1.C.8. Advisory Dept. stating your

requirements. Our advice is free.

~-You may use this coupon:-===sssss====

!INTERNATIOHAL CORRESPONDENCE SCHOOL Ltd.
DEPT. 38, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON, W.C.2
Pleose exploin fully obout your instruction in the subject morked X,

Complete Radio Engineering Radio Service Engineering

Radio Service and Sales Elementary Radio
And the following Rodio Exominations :—

British Institution of Radio Engineers
P.M.G. Certificates for Wireless Operators

City and Guilds Telecommunications
Wireless Operators and Wireless Mechanics, R.AF.

jmp.
8;12/6 (des. 5/~) STEEL TRIPODS for these and other P.A. Fpeakers, ext. to 121t,,
very rigid, 55/« (des. 3,6). A few Reflected Horna as deacribed, less unit dard P.A,
thread) st £4/10°0 (des. 5/+).

Please include safcient for packing and despatch.

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

1.C.S. d for E jons are coached till successful,
Nome. Age, . .
‘ Addr-.. l CS

! g
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ﬂesz_‘wtw! lo suit the circuit

No.1 GOUPLING GAPAGITORS

Capacitors with high insulation resistance are required
to link circuits with widely differing D.C. potentials,
such as the output and A.F. amplifier circuits in
receivers. The insulation resistance of U.I.C. Silvered
Mica Capacitors is many times greater than required
for satisfactory operation, and the test voltage is six
times the normal working voltage used in radio
receivers. U.LC. Silvered Mica Capacitors used as
coupling capacitors ensure long, trouble-free life in

new designs and reliable performance after servicing.

Build and Service the set with . ..

UIC thracitons

UNITED INSULATOR €O. LTD. OAKGCROFT RD. TOLWORTH SURBITON SURREY

11
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| RESISTANCE TUNED OSCILLATOR. Model LO 63-B.
HIS is a precision audio oscillator
having a harmonic content of less than
l 19 and a frequency stability of better
than .289,. The circuit employs an entirely
new principle. The frequency calibration
i is direct reading over the entire range.
A calibrated attenuator and output meter
are incorporated. Standard range 30
cycles to 33,000 cycles. Other models
’ available from 1 cycle to 100,000 cycles.

For particulars of this and our full range
of measuring instruments, write to ;—

BRITISH PHYSICAL LABORATORIES
| HOUSEBOAT WORKS, RADLETT, HERTS

1 > Telephone: Radlett 5674-5-6
(MINRTHIE ‘U’[B@Eﬂﬂ@@ 7 —
Back they go! Back to the tropics. Back to

the grim testing grounds of 1942-45. Remember— [ A 'ViS(’ ". v(’st".e'. t !
the arduous conditions of the Burma campaign ?
S. G. BROWN, Type ‘K’

.
,/_ But happily—very very happily—with a differ-
Moving Coil Headphones,

e ence—contributing to the export drive, instead
’ of war. st

o These " Somerford ** Transformers and Chokes,

P being shipped to the tropics, are absolutely as with the following out-
“, standard, the robust construction and technical standi iabi
{4 /% superiority being ideal for withstanding the dmg clu!ractor'lm!:s,
(’ == hazards of steaming humidity. supply that High Fidelity
é‘«‘i%.ij You may select exactly the same from the Reproduction demanded for

/A ‘* Somerford '’ range.
it is no accident that ‘‘ Somerford '' Trans- ¢
// formers are constantly used by the National
(7 Research Establishments, together with Indus-

DX work, monitoring and
laboratory purposes, etc.

o

/J} trial and University Laboratories. NOTE THESE CHARACTERISTICS.
| rII _| Distributing Agents :— D.C. RESISTANCE, 47 Ohms.
o

-5431 INDIA : ). V. Mehta & Co., Opera House, Tram
Terminus, BOMBAY
BURMA : E. Ruttonsha (Burma) Ltd., 77 Phayre
Street, RANGO
MALAYA : Swee Electro Raduo Service Co.

Led., 5 & 7 Bukit Bintang Road,
KUALA LUMPUR.

IMPEOANCE, 52 Ohms at 1,000
c.ps.

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

Descriptive Literature on request,

TYPE “K."  PRICE £5-5-0 PER PAIR.

Supplies now available.

. for details of other S.G. Brown
Heodphones (pr:ces from 25/- Order from your Local Dealer.
to 60/-) ask far :llustrated
Brochure **W.W.""

“SOMERFORD > HEADPHONES WHICH UPHOLD BRITISH PRESTIGE.
TRANSFORMERS ‘ (.’I ,’ Pvwe
WORLD-FAMOUS FOR DEPENDABILITY l ACOrn 502/ 9 q

GARDNERS RADIO LTD. Somerford, Christchurch, Hants. : VICTORIA RD., NORTH ACTON, LONDON, W.3
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““Monobolt’’ speakers, the first of the new Truvox
radio range, are now available from all radio | raion
dealers. Quality enthusiasts, and all those who
want ““ the best,”” will welcome this news. If you
require fuller details than are given below—a
postcard will bring them.

Model BX 50 5in. 8,500 lines £1
Model BX 52 5in. 10,000 lines £1
Model BX 60 6%in. 8,500 lines £I
Model BX 62 6iin. 10,000 lines £I
Model BX 80 8in. 8,000 lines £1
Model BX 82 8in. 10,500 lines £I IO
Model BX 100 10in. 8,000 lines £1 (O
Model BX 102 10in. IOSOO lines £1 17 AUDITORIUM LOUDSPEAKERS EXTENSION LOUDSPEAKERS

New products, as illustrated above, are
well under way.  Fuli details will be
announced as they become available

TRUVOX ENGINEERING CO.,, LT

AEFLEX SPEAKERS WAFER SPEAKERS

H oD -

¥

coooo0oo0oO0O0O

D., EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX.

LS
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—

New in P.A. equipment...

The new P.A.208, an improved version of the well-known P.A.20

e

o"'—":" Portable Amplifier, embodies many interesting features. These
include : Increased gain ; improved output transformer, giving a true

B R 20 watts distortionless output, with tappings for 7.5, 15 and 500 ohm
(100 v. line) outputs ; 600 ohm input for B.S.R. Ribbon Microphone

“ooucnS” type R.B.M. | (illustrated above) and provision for working the B.S.R.

Radio Feeder unit.

Supplied in an attractive case and available for immediate delivery.
Full details available on request. Also send for details of Recording
Amplifier R.1.

BIRMINGHAM SOUND REPRODUCERS LTD.

CLAREMONT WORKS, OLD HILL, STAFFS. PHONE: CRADLEY HEATH 6212-3
LONDON OFFICE: 15 GOWER STREET, W.C.I. PHONE: EUSTON 7515

|
EXCELLENT SELLING LINE

‘es can wow be ligrle
High Fidelity S.H.E.F.Il. Moving Coil Pick-ups | WM batterced
% Manufactured by licence t’ltdfedd 0‘ BIG
S &

under Voigt Patent
No, 538058

A big factor in making the modern Hearing Aid such a neat,
’\.' ‘ compact instrument is the great reduction made possible in size of

Retail Price, including Transformer, batteri.es. In 1939 valves used in the average Hearing Aid drew almost
in Walnut ‘and black plastic ﬁnisl; - - £2. o.o one-third of a watt from the ** A ** battery. Today, thanks to Raytheon
| developments in valve design and construction, drain on the ‘‘ A *
battery is 80 per cent less, battery life ten times greater, so that batteries

can now be much smaller, with many times the life. Because of this
and other important developments Raytheon is supplying more than

Plus 10/4d. Purchase Tox. Generous Trade Discounts,
Ivory finish, £2.3.8. Plus |1/7d. Purchase Tax.
Th: only Moving Coil Pick-up with high level output.
Wili operate average receiver. No Pre-amplifier No Shielded

Transformer. No Hum Problem. Genuine High Fidelity repro- | 90 per cent of all Hearing Aid valves in use today. .

duction flat to 12,000 c.p.s. with bass boost below 250 c.p.s. to Ask for complete information. Address your inquiry to Sub-
allow for drop in recording level of 6 db. per octave, marine Signal Company (London) Ltd., Artillery House, Artillery
This is one of many other electrical appliances. | Row, London, $.W.1, England, or to :

Overseas enquiries are invited. Agency arrangements
may be made. South African Distributors:

Lynch-Wilde (Africa) (Pty) Led., lo'burg.

Visit Stand 82 Grand Hall, Ideal Home Exhibition, Olympia.
BROOKS & BOHM LTD.' \\RAYTHEU//N RAYTHEON MANUFACTURING COMPANY

90, VICTORIA ST., LONDON, S.W.I. viC. 95501441, 3 = ek RIFICON

S LA 60 EAST 42nd STREET

Exeellence in Eloclionics

NEW YORK 17, N. Y., U.S. A,
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ONE IN A THOUSAND

Fifteen years ago we introduced the first British-made low-loss ceramic. Today
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 insula-

tion problem. Please consult us before you finalize your design.

STEATITE & PORCELAIN PRODUCTS LIMITED

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

S.P.17
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Oscilloscopes is already well
known. The new Model re-
tains the desirable features of
this series - -d.c. shift controls,
response flat to video frequen-
cies, d.c. coupled symmetrical
amplifiers on both axes,
semi -automatic synchronisa-
tion of the time base, etc.
It incorporates many new
features of design, both
electrical and mechanical. One
such improvement is that the
grids of the input stages of
both amplifiers are avai'able
at Earth potential enabling
the instrument to be used
more easily for d.c. measure-
ment.

(Ghe Type 1684 series of

PRINCIPAL
FEATURES

% TUBE 3}in. diam.
Blue, green or delay
screen.

% AMPLIFIERS.
D.C. to 3 Mcs 18
mV. r.m.s. per cm.
or D.C. to | Mc,
6 mV per cm. Sym-
metrical or assym-
metrical input. X
and Y amplifiers are
similar,

% TIME BASE. 0.2
¢'sto 150 ke/s, Vari-
able through X amp-
lifier 0.2 to 5 screen
diameters.

% ACCESSORIES.
Camera, telescopic
light shield, ruled
graticule.

Wireless World

March, 1948

NEW TYPES FOR
MIDGET RECEIVERS
HEARING AIDS

THE_SCIENTIFIC
VALVE
METEOROLOGICAL o

INSTRUMENTS BRITISH — MADE
ETC. =

| HIVAC LIMITE

Greenhill Crescent. Phone HARROW
Harrow on the Hill Middx. 0895

*
FOR

e .
MEN ONLY /nrerested in

Seamless, one-piece, metal bellows . . |, formed

in one continuous operation by a process unique *

in this country, with a uniformity of wall-thick- !
ness unobtainable by any other method . . . No  Flexible couplings f

annealing, no spinning, no localised strain or
thinning; none of the limitations of metallic
diaphragms.

These bellows, though no thicker than paper—
the walls range from 4 1000 to 7/1000" —are

for condensers
Refrigeration

Temperature control I

tough, resilient, and combine the characteristics
of a coiled compression spring, a packless gland,
and a non-ferrous hermetically sealed container.
Every bellows is pretested during torming and
has a high degree of uniformity of life, performn-
ance and reliability in operation. Available in
root diameters ot 7 to 37, outside dimmeters
7 to gin

@

)2::%‘:‘-‘/// LABORATORIES LTD

BORENAM wWooo HERTSS

Write for the Hydroflex Brochure Y

Drayton Hydroflex METAL

Telephone

ELSTREE 1137

Air compressors

Water pumps

Paper machines

Gland seals

Thermostatic &
pressure operated
appliances ‘

BELLOWS

Droyton Pegulator & Instrument Co. Ltd., West Droyton, Mdx.
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TRADE MUST FLOW
TWO WAYS

says Canada

And, in fact, Canadian trade does flow two ways. Total
exports and total imports are closely balanced in value.

To sellers abroad, Canada affords a large and varied
market for imported goods.

To buyers abroad, Canada offers a broad range of both
primary and manufactured products.

If you wish to buy or sell in Canada, consult your
nearest Canadian Trade Representative. He is at your
serviee in any of the following countries :

ARGENTINA ¢ AUSTRALIA * BELGIAN CONGO + BELGIUM « BRAZIL ¢ CHILE
CHINA * COLOMBIA * CUBA * EGYPT * FRANCE * GREECE * GUATEMALA *« HONG
KONG ¢ INDIA ¢ JRELAND + ITALY + JAMAICA * MALAYAN UNION * MEXICO
NETHERLANDS * NEWFOUNDLAND « NEW ZEALAND ¢ NORWAY ¢ PAKISTAN

PERU * PORTUGAL * SOUTH AFRICA * SWEDEN * TRINIDAD * UNITED KINGDOM
UNITED STATES * VENEZUELA

THE FOREIGN TRADE SERVICE
DEPARTMENT OF TRADE AND COMMERCE

OTTAWA ;fg :

n  CANADA

\\\\\\

W
\\\\\

ATTEND THE

CANADIAN INTERNATIONAL TRADE FAIR
Toronto, Canada, May 31 -June 12, 1948

See and examine the trade offerings of the world—on display in Canada
in 1948. Compare the finest goods of many nations—of many industries.
Plan now to attend the Canadian International Trade Fair, or to send a
representative. Get full details, including information on travel and
accommodation, from your nearest Canadian Trade Representative.
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The models illustrated here are part of a range which
includes loudspeakers designed for every conceivable pur-
pose and built to the exacting standards which have made
the name ‘ Goodmans Loudspeakers’’ synonymous with
fidelity in reproduction and robust efficiency.

12-inch—=Ty T2/1205/1S. The famous medium-heavy duty
speaker. uitable for general P.A. duties, small halls, and
radiograms.

Total Flux .... 145,000 maxwells

Impedance 15 ohms at 400 c.p.s.
Fundamental Resonance..75 c.p.s.

Peak A.C. Input .. .. IS watts

15-inch—Type TI10/1501/15. An ideal reproducer for heavy duty
P.A. systems, medium halls, etc.
Total Flux .... 215,000 maxwells

impedance |5 ohms at 400 c.p.s.

Peak A.C. Input .. .. 25 watts Fundamental Resonance..70 c.p.s,
lB-mch—Typo TI11/1801/6. The loudspeaker for v.ry high power
amplifier sy , large th es, and td
impedance 6 ohms at 400 c.p.s. Total Flux .. 267(”0 maxwells
Peak A.C. Input . 50 watts Fundamental Resonance .55 c.p.s.

INDUSTRIES LT

GOODMANS

March. 1948

Wireless World

er/// & \)Co/ (zga// /
SFORNERS

v 53
0%&/&
OLIVER PELL CORTROL LT |

Delephone - WOOLWICH 1422
CAMBRIDGE ROW - WOOLWICH S-E'18

I

)an“

il

A compact, hlghly nensmve mstrument for measuring Insulation Proper-
I t destructive breakdown ; also

Range : 0.1 MQ to 10,000 MQ.
Test Potential ; Less than 50 volts.
Power Supply : Self-contained dry batteries.
Dimensions : 43" X 7]" X 4" deep.
Particulars on request to :— DAWE INSTRUMENTS LIMITED,
130, UXBRIDGE ROAD, HANWELL, W.7. EALING 6215,

Is
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MAZDA

This High Vacuum Half Wave Rectifier is now available for use in
Industrial or Amateur Electronic Equipment. lts main characteristics are :

FILAMENT VOLTAGE 4.0 v.

FILAMENT CURRENT * 20A.

MAX. PEAK INVERSE YOLTAGE (Working) 15 KV LIST PRICE
MAX. PEAK INVERSE VOLTAGE (No Load) 1 17.5KY

MAX. PEAK ANODE CURRENT 600 mA

MAX, MEAN ANODE CURRENT 75 mA £1 L4 2 g 6
MAX. VALUE OF RESERVOIR CONDENSER 1.0 uF

MIN. SURGE LIMITING RESISTOR 2,500 ohms.

MAX. OVER-ALL LENGTH 210 mm,

MAX. DIAMETER 51 mm.

* The filoment must be switched on for 10 seconds before the anode voltage is applied.
4 This roting is absolute and must not be exceeded in service.

THE EDISON SWAN ELECTRIC COMPANY LIMITED

RADIO DIVISION

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

LUTEY
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104
310

mcs.

| . . . Is it Rotary or Pushbutton or Slider ! s it
| wanted for circuit selection, band selection, tap

Light Weight
36 Ibs. switching ! Is it for a new design or in quantities

Negliggbll: for a well proved circuit ?

Seray Field. Whatever it is —the answer Is always OAK !
c freqyen:yo | The basic design of all Oak switches is one of
alibration 19, h i i

Moo strength and efficient functioning, including such
305, aacion [ exclusive features as the double-contact clip and the

H « and
pulsed  S0/SO
square wave
ac 1,000~

Actenuacion
Max. error at
300 mes.+2d8
Precision
Slow-Motion
ial.

floating rotor, ensuring self-alignment of each section.

o @
- OA
SWITCHES

Wide Range,
10-310 mcs.
Compace § [ BRITISH N.S.F. CO. LTD., Keighley, Yorkshire
124in, x 134in & (Sole Licensees of OAK Manufacturing Co., Chicago)
x7in. A.B. METAL PRODUCTS LTD., Feltham, Middx.
| (Sub-Licensees of N.5.F.)
Dusa:‘-:;;ver l The only Manufacturers of OAK Switches under Patent
200-250v.,40-100 MNos. 478391 & 478392
80-v., 40-2000 ~

TRANSMITTING CONDENSERS

which can be used at high plate potentials.

“Advance”
Signal Generator

A long felt need has been met by the production of
type e ba | this Raymart range of transmitting condensers which
{ can be used at high plate potentials and which are

reasonable in price.

This ** ADVANCE ** 8ignal Generator is of entirely new design

and embodies many novel constructional featu It is t
in size, light in weight, and can be operated either from A.C. Power
Sopply or low-voltage high-t cy li

|
An RL18 valve is employed as a colpitts oscillator, which may
be Plate modulated by a 1,000-cycle sine wave oscillator, or grid
modulated by a 50/50 square wave. Both types ot modulation are
internal, and selected by a switch, The oscillator section is triple
shielded and external stray magmetic and electrostatic fields are
negligible. 8ix coils are used to cover the range, and they are
mounted in a coil turret of special design. The output trom the R.F,
oscillator is fed to an inductive slide wire, where it is monitored by
an EA50 diode, The slide wire feeds a 75-ohm 5-step decade |
attenuator of new design, The output voltage is taken from the
end of a 75-obm matched transmission line,

Type TSS

The instrument is totally enclosed in a grey enamelled steel case TYPE CAPACITIES Air Gap PRICE
i hable binged lid for use during transport. | Mox. Min.
A D CLE SIS TSSI00D ... .. .. 1099 207 (Ist Section) .I50in. £3 5 ©
55500 1114 222 (nd Section)
: e 494 12.9 (Ist Section)
Price £80 100 504 132 (2nd Section) Jsoin. €218 H
! | TXI005 ... .. .. 1140 16, 080in. €2 §
CELCTACC =S [ Tx1000s . UL L s 262 A150in. €2 15 0
TXS00S .. .. .. 558 168 \I50in. €2 5 o0

Write' for descriptive Ledflet.

The measurements quoted above are those obtained on the proto-
types when measured on a highly sensitive bridge at the laboratory

of the Birmingham University.
A D V A N C E C ?I‘TEPRON': i T LT SS’ T RLETEE' * When writing us don't forget to send S.A.E. for copies of our lotest Lists ** W.W."*
PR K ALTHAMSTOW, LONDON, E7 ' RAYMART LIMITED
Telephone : Lorkswood 43667, | 484 HOLLOWAY HEAD, BIRMINGHAM,
[ Telephone Midlond 3254.
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FOR more than 30 years, radio and electrical designers and engineers in all parts of the world
have found their most exacting requirements met by the unrivalled Dubilier ranges of capacitors
and resistors, renowned for their constancy and complete reliability under the most arduous
operating conditions. These capacitors and resistors, so important in Radio, Radar and Television
equipment, are being continuously developed and extended in order to provide for every
conceivable application.
Dubilier capacitors and resistors owe their unvarying quality, technical excellence and high
degree of stability to the close control which is maintained thoughout all stages of their manufacture.

Full technical data and prices supplied upon request.

UBILIE

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

Telephone : Acorn 2241 (5 lines) Telegrams : Hivoltcon, Phone, London
Cables : Hivoltcon, London Marconi International g?;:
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The better they are made
the more outstanding the results

MADE IN THREE PRINCIPAL MATERIALS.

FREQUELEX. An insulating material of low Dielectric
Loss, for Coil Formers, Aerial Insulators,Valve Holders, etc.
PERMALEX. A High Permittivity Material. For the
construction of Condensers of the smallest possible
dimensions.

TEMPLEX. A Condenser material of medium per-
mittivity, For the construction of Condensers having a
constant capacity at all temperatures.

Bullers ..

BULLERS LOW LOSS CERAMICS

BULLERS LTD., 6, Laurence Pountney Hill, London, E.C.4. Phone : Mansion House 9971 (3 lines)
Telegrams : **Bullers, Cannon, London."’

GOOD LOOKS

sumulnneous measurement of current and voltage at any
electrode of any valve without removing chassis from

GOOD LISTENING WITH THE NEW cabinet or disconnecting in any way. Also measurss
resistance between any electrode and ground.
TABLE MODEL Eleven current ranges — 500 micro-amp to 2.5 amp—
4756’ AC and DC.
BRIEF SPECIFICATION : 5 valve 6 waveband A.C. ACwna D (000 o per wott), T
Superhet.  Electrical Bandspreading on principal 3 resistance ranges —0 to 5,000, 50,000 or 500,000 ohms.
S.W. Bands. New design output circuit giving i Can also be used as an ordinary universal meter,

Best materials and workmanship. Guaranteed 12 months.

exceptional wide frequency response, A really Dimensions : 12° x 12 & 5" ; weight 9 ibs

outstanding receiver for Short Wave listeners Manufactured by
who also appreciate quality £2 PLUS

reproduction, TAX LONDON SOUND LABORATORIES LTD

AMBASSADOR RADIO WORKS MAKERS OF QUALITY ELECTRONIC TEST EQUIPMENT
HUTCHINSON LANE, BRIGHOUSE, YORKS. 40 SOUTH MOLTON LANE - BOND STREET - LONDON, W.I
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ANTIFERENCE
AERIAL EQUIPMENT

recommended and stocked by Webb's Radio

THE “ V.R.A.” AERIAL

tc meet the need for a good
outdoor aerial where no
electrical  interference is
present and a horizontal
span is impractical or too
conspicuous. Model VRA201
illustrated,  includes  wall
mounting bracket, 15ft, ver-
tical aluminium alloy rod
and 60ft. downlead.

List Price 50'-,

Alternative model VRA 202
(with chimney lashing equip-
ment in place of wall

\ The V.R.A. aerial is designed

THE " EXSTAT ** (Regd.)
The standard anti-static aerial
for vertical or horizontal
mounting. Easy to inseall
and definitely the best
signal to noise ratio ever
obtained with an anti-
interference aerial. ‘" EX-
STAT ' Kit, Cat. ASA (12
(as illustrated) comprising
two transformers, 20 yards
screened cable, 15ft. vertical
rod, with mounting bracket,
and complete equipment for
| lashing to chimney stack.
! List Price £7°3/0.

PO

mounting bracket).

‘]_1-‘1 List Price 60'-.
{ QS s
Rans

Al

734

-
4
o

i

THE “ARNINE" | '_
SHORT WAVE AERIAL [
An entirely new design of
short wave aerial, construc-
ted throughout in polythene. ”|
Aerial span and down-lead |
consist  of twin parallel f
feeder of 300 ohm. impedance |
Suitable for transmission or

reception. Power Loading
capacity 1.9 Kw.at7 Mc s. and
.9 Kw, at 14 Mc/s. 1 \:1"

Model FDA 20 (for frequen-
cies up to |4 Mc/s)
List Price £3/2/6.

CONTINUOUS COVERAGE
rroMm 31—1.7 Mc/s. wii

ELECTRICAL BANDSPREAD throughout

An efficient general purpose short-wave receiver,
designed to meet the exacting requirements of
Amateur-Band Communications.

Coverage 31 to 1.7 Mcs.

Electrical Bandspread throughout range.

Eight Valves (plus rectifier).

One R.F. and Two LF. Stages.

Efficient Noise-limiter,

10, 20, 40, 80 and 160 metre Amateur Bands
calibrated.

Beat Frequency Oscillator.

?eoderF?oA;gc"o)r frequen- MAST Fly-wheel Control on Bandspread.
1es $)
List Price £3/12/6. "&gggé?g J Vacuum mounted Crystal filter.

Model LSG/2 illustrated is
suitable for erecting masts
up to 20 feet in length.

I List Price complete as illus-
trated, 40/- (mast extra).
Model LDG/l (similar, but

with single lashing model.
¢,_’/
o T

List Price complete 30/-.
Surface Mounting Brackets,
Mode! SMDj2.
TELEVISION AERIALS
Seven alternative types from which to choose.
All models have aluminium antenna and reflector

Adaptor for Battery Operation.

The ** 640 '* has outstanding signal/noise ratio and
extremely good image rejection.  Provision for
external connection of ** S’ Meter.
price £39.10.0 NO PURCHASE TAX
THE ** 640" IS AVAILABLE FROM STOCK AT WEBB'S

s COMMUNICATION RECEIVER REPAIRS

List Price complete, 20/-.
rods, and are designed for ease of installation. Webb'’s Service Department can undertake the complete
overhaul and alignment of all recognized British and

U.S.A. Receivers. Prompt attention ensured.

14, SOHO STREET, OXFORD STREET, LONDON, W.I. Telephone : GERrard 2089
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Throughout the
house, if necessary—
certainly for the kit-
chen and by the bed-
side for hearing all
your favourite pro
grammes when it is
not convenient to be
where you keep your
receiver, This is
something you should
have in this modern
age—it can be obtained easily by
simply plugging a superlative Stentorian Speaker into the
receiver. In handsome wooden cabinets of acoustic design.
Prices from 39/6d. with 5” speaker, to £5.15.6d. with 9
speaker and matching transformer.

Tbey’ll never miss , @CS_ lenlorian

—the finest extra SPEAKER for any set

WHITELEY ELECTRICAL RADIO CO. LTD.,, MANSFIELD, NOTTS.

a minute of i

BRIERLEY

“RIBBON" AND “ARMATURE"

CHILDREN'S HOUR IS
z'f you 7”81)/ on

RIBBON TYPE ARMATURE TYPE

Fixed point pressure of } oz. Fixed point pressure of } oz.
Qutput Voltage 10 to IS mV. Output voltage, § to lv.

Price in UK. including special Price in U.K. including special
Mumetal screened transformer Mumetal screened transformer
and Purchase Tax. £10 2s. 4d. and Purchase Tax. £8 5s. 9d.

The Ribbon Pickup now being produced has a new unbreakable ribbon.
Whilst the mass has been reduced, the effective damping has been
increased without increasing the point stiffness. This feature in
conjunction with a modified magnetic circuit has resulted in an increased
output and an audibly better response at high frequencies putting
this pickup even further ahead of any type hitherto avaifable.

The design of these Pickups is such that any devzlopments resulting
from our continuous efforts to improve the quality of reproduction
from gramophone records may readily be incorporated in existing
models. Write for full details.

Demonstrations of Ribbon and Armature Pickups in conjunction with
cur standard Pre-amplifier and Low-Pass Filters : London, Webbs'
Radio, Soho St., W.l.; Manchester, Holiday & Hemmerdinger Ltd.,
Hardman St.

ISSUED BY Arrangements can be made for the loan of equipment to Radio and
|  Gramophone Societies wishing to give special demonstrations of the
THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED High Fidelity Reproduction of Gramophone Records.
EDXQA | J, H. BRIERLEY (Gramophones & Racoroinis) LTD.,
46 Tithebarn Street, LIVERPOOL, 2.
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zAnnouncing ...SIX ENTIRELY NEW

ELECTRONIC INSTRUMENTS

by CINEMA-TELEVISION LIMITED

INDUSTRIAL
ELECTRONIC
METAL DETECTOR

An automatic inspection equipment
for the detection of ferrous and
non-ferrous metal particles of all
kinds in non-metallic substances
such as foodstuffs, plastics, textiles,
tobacco, timber, pharmaceutical
products, etc.

STANDARD
ELECTRONIC
COUNTER

A high speed electronic counter of
particular appeal to the indus-
trialist.  Facilities are provided
for batching, selective counting
etc., the maximum counting-speed
for the equipment being 30,000
per minute.

e > < Y e ———

UNIVERSAL
OSCILLOSCOPE

A unique instrument meeting fully
the requirements of the serious users
of oscilloscopes for laboratory and
industrial purposes, arranged to
permit readily the assembly of
suitable units to fulfil every applica-
tion. Complete range of units is
available, e¢.g. stabilised time base,
A.C. and D.C. amplifiers, 5 beam
switch unit etc.

TR

é
|
|

|

|

LABORATORY
OSCILLOSCOPE

A high grade 6” screen oscilloscope
expressly designed for laboratory
use, incorporating hard valve linear
time base, 3 megacycle **Y'* ampli-
fier and 1 megacycle "' X"’ amplifier.
Cupboard and trolley are availabic
if required.

DEMONSTRATION OSCILLOSCOPE

FOR LECTURE
PURPOSES
Demonstrator and
student alike will
acclaim the features of
this cquiﬂment —15"
tube with glare re-
moving filter, 2 beam
switch for simultane-
ous delineation of two
recurrent wave forms
or their ““ addition ”’ to
produce a single re-
sultant trace. Provi-
sion is made for setting
ap from rear of in-

strument.

S
CINTE

Telephone :

ARMAMENT RESEARCH, etc.

PROCESS TIMER

BAIRD

TELEVISION
LONDON,

A compact instrument,
from the *‘CINTEL”
range, providing simple
and  accurate electrical
control for scientific and
industrial processes of
every kind. The timing
range extends from 0.2%5
to 90 seconds.

CINEMA-TELEVISION LTD.,

INCORPORATING
WORSLEY BRIDGE RD.,
HiTher Green 4600

LIMITED
S.E.26

Suppliers to ADMIRALTY, MINISTRY OF AIRCRAFT PRODUCTION, MINISTRY OF SUPPLY,
Manufacturers of Scientific Instruments and Photo-electric cells.

25
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THE NEW THREE-IN-ONE
PORTABLE RECEIVER TESTER

The Portable Receiver Tester, one of the new Marconi ‘Measurtest™
Instruments, is an outstanding achievement. It provides the radio
engineer with a highly efficient, portable unit which is, in effect, a
combination of three instruments!

In one compact assembly, the Receiver Tester combines a crystal-standardised
signal generator, a tone source and an audio frequency power meter—complete
facilities in fact for overall measurements on radio receivers and tests on audio |,
amplifiers. Available either for mains or battery operation, the instrument creates |
new standards of convenience, versatility and performance in radio test gear—a |
whole range of equipment for the price of one! And like all Marconi products,
the Portable Receiver Tester is fully guaranteed. A demonstration can be arranged,
or full particulars supplied. s

o
HIRE PURCHASE TERMS AVAILABLE i 'x

MARCONI & INSTRUMENTS LTD.

ST. ALBANS, HERTS. Telephone: St. Albans 6161/5 . Northern Office: 30 ALBION STREET, HULL. Hull 16/44
Western Office: 10 PORTVIEW ROAD, AVONMOUTH. Avonmouth 438 « Southern Office: 109 EATON SQUARE, S.W.I. Sloane 8615

—Wharfedale;

Public Address ||
LOUDSPEAKER | You

W.12 | g

Die Cast Non-reso- ' years 0/

nant Chassis with || | .
faultless

accurate rear sus-
pension.Impedance,
15 ohms. Diameter,
Weight 11} Ib. Peak Input, 15 watts.

13,000 LINES FLUX DENSITY
Price 135/-

Made and Guaranteed by

WHARFEDALE WIRELESS

o

JSeryice because they are :—

INDIVIDUALLY DESIGNED
RIGOROUSLY TESTED

f?"OH‘l oy MECHANICALLY SOUND
f ELECTRICALLY PERFECT

”

12°.

‘PURPOSE-BUILT”

ava ’
TRANSFORMERS JRi)

QOQO0
GO CGO0

WORKS
BRADFORD ROAD, IDLE, BRADFORD.
Telephone: Idle 461 Telegrams: Wharfdel, idle, 8radford §1. NORTHGATE STREET, DEVIZES. Phone 536

12113A
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PHOTO ELECTRIC CELLS

Small infra-red image, glass converter tube.
Type C.V. 143. 50—I100 v. Suitable for all purposes.

Price 2 1’- each.

Kindly note : We cannot enter into correspondence regarding these Cells.

CHARGING BOARDS \ 10-VALVE COMMUNICATION SPECIAL OFFER
Control Panels Only as illustrated | RECEIVER—Type R1155 | 2-VOLT POWER PACKS
Complete with Vibrator

A new
delivery !
I'hesesets are as new. Need ohly a power packfor imineidlate
use (see ’ W.W.” July, 1946).  Freq.range 7.5 m¢/s-75 kefs
in five wavebands. Complete with 10 valves including
magic eye. Euclosed in metal case. Every recelver ia

rial t 1.
;eet milley!l.l:q B Pkd l.d o k£12-10-o
C. te wit o 3
Complee Tin Fargg Feck 436 Loninesker £90) g4 476

(Carr. and pkg. 10 G extra)
24 v, 1,260 watts. Ineludes five 13in. moving coil ammeters

11, 0-4U a., 4. 9-18 a.). Une moving coil voltineter 0-40 v. T Q = . e
Five heavy duty sliding resistances, etc., complete in metal SMALL D.C. MOTORS. Ex-W.D. oh“:l'“l ‘PN’OX 200 v., 60 ma. Bize 9xJ x3in. A tirst
case as shown with fold-back doors. Size, 18 x 17 x 8}ina. | L uﬂl- B

(lmered at less than half the component value. £4 19 6
PrICe, CATT. €XETR o .overuseronnnnseneresnn b u V|BRAT°RS 2.v. fuput. Scif-rectifying type. 7 '6
Qutput approx. 200 v., 60 ma.

Super Quality Heavy - Duty TWIN-

ELEMENT SLIDING RESISTANCES RADAR VIE&ING UNITS

5.4 ohm at 20 amp. 76 Consisting of 6in. dlameter Electroatatic C.R. Tube, 7
12 ohm at 10 amp. :}0 6 | valves including four EF50, potentiometers, resistancea
70 ohm at § amp. o 35 - and other nssociated components. In metal cabinet

10x 8 x 7}in. 6
Bargain price (plus carr. and pkg. 7/6.) efe

Type R1147A
7-VALVE U.H.F. RECEIVER
Range approx. 200 megacycles I

(with 4 Acorn valves)

l S - _

Type Demolition Mk. 1.
A Will work on 12-24 v, Consumes .25 a. at 12 v. 3/16in, EX'ARMY TEST SET—NEW

§pindle protrudes 1in. both ends, B8ize of 25
motor 2 x2x 3{n. Boxed,ns new,each ...

"Ex-GOVT. TELEPHONE HANDSETS |

Seli-Energising. Needs no battery or current, 15,_
Less Wall bracket. Each.........ooovinen

FRACTIONAL H.P. A.C. MOTORS
converted from ex-Govt. Generators

Brush type 220-
250 v. 50 cycles
approx. 3,000
rp.m,  Overall |
diam, 10 x'din.
tin. spindle ex-
tends lin. both
ends. Post

2/8 extm.37 6 For eircuit continuity and general testing. £3 Io o
| In hardwood carrying case. Carriage paid o .

) ey
A Real Opportunity!

Beautifully constructed and_ fitted with micro-condenser
drive. Valve types: two EF36, one EBC33, three 954,
one 955. In bluck metal case, 8 x 7 x 6in, Set £2 7 6
complete with valves, Carr.paid .......... el e

Please Note: All carriage charges relate to the British Isles only ¢ We do not issue lists or catalogues

LONDON CENTRAL RADIO STORES, 23, LISLE 8T. (GERrard 29¢9) LONDON, W.G.2

Closed Thursday 1 p.m. Open all day Saturday and weekdays 9 a.m.—6 p.m.
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“ MICROPACK "™ AND *“ LECTROPACK " SINGLE SECTION CAPACITORS
- y R ‘ on ' ]
Capaci- | Peak | Dim*n's| Type |Renil Capaci- | Peak Dim'n'sl Type Regail
tance | Wkg.{ Inches | No. [ Price tance Whkg. ! Inches | No. Price
Mfds. | Volts | L ' D Each Mfds. Yolts| L | D : Each
50 12 (1§ } CE32B, 129 8 | 200| 13| 1 CEISG| 33
1000 12 125 1§ CEI0B | 8/6 16 200 | 1§ {1° | CE24G | 4/~
S'NGLE, DUA'. and 2000 | (2 |2§ |1} CE23B | 12/- 24 200 | 21 [ I | CE25G | 4/6
‘ | | 32 | 200 2f |1 |CE26G| 5/6
TRIPLE CAPACITORS SRl e e |
50 | 25 |1 §| CEl8C | 3/- 2 350 | | glcsm. 3/-
in the now f & E A s omaar B
‘ [o12- 350 | 2 /
mpeoon et o lmon pem w § B S &
XY " | 1, 0 350 2 | f
MICROPACK 25 50 | |; ‘ 3 { CEl8D | 31 40 350 23 1§ | CElOL 76
50 50 | 1F| 1| CEMD| 4
and 100 | 50 (271 | CE6D| §/6 | 450 | | } [ cexp | 29
%0 | 50 |21 i Cesd| a3t 3 B0 o 1lGER | 3
w ” 23D - 4 450 ' 2
lECTROPACK 8 450 23 I | CEl9P | 46
.. 250 100 |25 1§ CE23E | 12/~ 16 450 | 2 :g gsfgpr ‘7";’2
= 24 450 | 2
All-alyminiym 8 (150 | 13| 4| CEF | 3= 32 | 450 43|13 CEIP | 10/~
constructions ;g :gg %i li gsur | 3 ‘
| CEI9F | 4/6
u | | 4 | 500 23|t | CEIP| 49
2 (200 (1} | }|CE3IG| 29 8 500 21 | 1§ | CEIOP | /6
4 1200 |13 | CERG| 3/~ 16 500 | 4} | I3 | CEl4P | 9/6
“ LECTROPACK ” DUAL SECTION CAPACITORS
16-16 [ISO 2% |1 csm‘ 6/~ %1616 | 350 23 | | CE34L 8/6
20-20 | 150 |2f |t | CE35F 6/6 24-8 350 | 2¢ | 1§ | CE28L 8/6
*32.24 | 150 |23 || | CE34F 7/6 24-16 | 350 | 27 | 1§ | CE28L 9/-
*50-30 [ 150 |2f |1 | CE35F | 8/6 30-30 | 350 | 4§ | I} [ CEI7L | 12)-
| ! 32-16 | 350 4% [ 13 | CE37L | 1/
16-16 | 275 |28 |13  CE27H | 7/-
2525 275 |2; | 1§ CE28H | 9/- 44 450 27 | | CE34P | 6/~
{ 8-8 450 2% | 13 | CE27P 76
88 35 27! CE3L 6/- 16-8 450 2f | 17 | CE28P | 9/
168 350 2} |If CE27L 76 le-16 | 450 | 43 | 1§ | CE37P | 11—
1616 | 350 |2 |17 CE28L 9/- 24-16 | 450 | 4} | 13 | CE37P | 12)-
* Etched Foil Construction.
“ LECTROPACK " TRIPLE SECTION CAPACITORS
’ - ) .
30-10-10| 350 | 43 |g‘c539L 12/6 8-8-8 | 450 | 3} | I3 csasrl 1/~
844 \450 23| 18 | CEloP | 10/~ 16-8-8 | 450 | 43 | 1§ | CE39P | 12/6
L L
LeapersHip.  T.C.C. “ MICROPACK ” and ““LECTRO- version of the extensive ranges featured in List

PACK” electrolytics have established themselves
among discriminating dealers and service engineers
as first choice for all condenser replacement

purposes.
Reviasiuity.  Hermetic sealing, “ ALL-ALUMINIUM”
construction and conservative rating ensure

reliability of performance.
RanGe. The above tables show only an abridged

No. 123 (available on request). Thereare T.C.C.
replacements available for all purposes from
American midgets to television receivers or
public-address equipment.

Deuiveries. Increasing bulk supplies go out to
our recognised factors each week. In their
own interests dealers should place firm orders
with their wholesalers.

NSER CO.LTD.

Telephone, ACORN 006l
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VALVES AND THEIR APPLICATIONS

By M. G. SCROGGIE, B.Sc., M.IE.E.
No.15: Mullard System of Type Nomenclature for Receiving Valves

do things like memorizing the Telephone

Directory, valve type numbers no doubt
seem too numerous, complicated and unintelligible
to be worth the effort of studying. Many different
systems of nomenclature have been used from time
to time, and 1 suppose it is generally realized that
most of them convey to the initiated some informa-
tion about the valves so named. A system has
been in use for Mullard receiving valves for the
last nine or ten years, and some of the names —
such as EF50 — are now very well known; yet [
wonder how many who are familiar with them
know what they mean. Although it is perhaps
less obvious than usual that they mean anything
at all, they do in fact tell one most of the things
one wants to know at the outset, without being
cumbersome or hard to remember.

Take the EF50. This name indicates that the
valve is a voltage-amplifying pentode with a 6.3V
heater, on a B9G base, and is the earliest Mullard
type of that description. So far as I am aware
there is no such valve as a DBL33 in existence or
contemplated, but if it did appear, anyone with the
key would know it was a double-diode-output
pentode with a 1.4V filament, on an octal base;
the third of that kind to be developed.

There is much to be said for this scheme, which
is set out below, but there is only space just now
to point out one or two things about the system.
All valves which differ only in the final figure of
their names are of the same general type and have
the same base and heater or filament. The last
figure enables them to be placed in order of appear-
ance. If one is interested only in valves of a
particular heater voltage or current, then all those
whose names begin with a letter other than the
selected one can be ignored. Similarly, the first
figure enables all valves fitted with a particular
base to be picked out. The second letter indicates
the electrode structure and general characteristics
or purpose. A third letter is used to define an
additional electrode structure in the same bulb.

Many valve users are concerned with only one

EXCEPT to the abnormal mind that can

or perhaps two heater ratings and bases, so have
little to remember beyond the second-letter list.

It is important to note that the system does not
cover valves on the British 4, 5 and 7 pin bases,
and applies only partially to the side contact
valves and to one or two early television types.

KEY
FIRST LETTER Filament (f) or Heater (h).

A 4V forh. G SVforh.
C 0.2A h. K 2V f.

D 1.4V f. P 0.3A h.
E 6.3V h. U 0.1A h.

SECOND LETTER (and third if necessary):
Electrode Structure.

A Single diode. L Output pentode

B Double diode. M Electron beam indicator.

C Triode. N Gas triode.

D Output triode. *P Secondaryemission valve.

E Tetrode. W Half-wave gas rectifier.

F Voltage ampli- X Full-wave gas rectifier.
fying pentode. Y Half-wave vacuum

H Hexode. rectifier.

K Heptode or Z Full-wave vacuum
octode. rectifier.

* As a third letter only.
FIRST FIGURE (Base).
2 B8G (Loctal). 5 B9G or special.
3 Octal. 7 Sub-miniature.
4 BSA. 9 B7G.
SECOND FIGURE (and third if necessary):
Development Number.

Mullard|

This is the fifteenth of a series written by M. G.
Scroggie, B.Sc., M.1.E.E., the well-known Consulting
Radio Engineer. Reprints for schools and technical
colleges may be obtained free of charge from the
address below. Technical Data Sheets on all types
of valves are also available.

THE MULLARD WIRELESS SERVICE CO. LTD.,
TECHNICAL PUBLICATIONS DEPARTMENT,
CENTURY HOUSE, SHAFTESBURY AVE.,,WC.2,

. Advertisement of The Mullard Wireless Service Co. Ltd,

(M.v.M. §6)
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Comments of the Month

COPY of the ‘‘Final Acts’’ of the Atlantic

City International Conferences has now

reached us. This bulky volume, which, in
the French-English text, runs to well over 1,000
pages, bears witness to the extent to which radio
—and the organization needed for its international
regulation—has grown since its predecessor was
issued. The book is divided into three sections:
International ‘Telecommunication Convention;
Radio Regulations and, lastly, Recommendations
and Resolutions adopted by the Radio Conference.
Of these, the Regulations, which contain the fre-
quency allocation tables for the various services,
are by far the most important to the majority of
wireless men. The information contained in this
section is essential to anyone concerned with the
international aspects of radio, and is also of great
importance to all serious students of the subject.

At the last conference, held in 1938, the upper
limit of allocated frequencies was 200 Mc/s; at
Atlantic City this figure was raised to 10,500 Mc/s.
As has already been reported, the most drastic
changes were in the H.F. bands with world-wide
range, over which rigid control and complete
international agreement are essential. Allocation of
the higher frequencies (mainly with a limited
visual range) can be made on a more local basis,
except that full international uniformity is needed
for a limited number of services such as those pro-
viding aids for sea and air navigation.

It is a matter for self-congratulation among wire-
less men that so much was achieved at Atlantic
City. In this post-war world, bedevilled as it is
by international jealousies and the conflict of rival
ideologies, it is something of an achievement to
have secured complete acceptance of the frequency
allocation plan. In spite of this success, the
““Final Acts’’ bear many marks of the times, in
the shape of reservations and the acceptance of
‘““official "’ languages with no real international
currency.

An important outcome of the conference is the

setting up of an International Frequency Registra-
tion Board, endowed with as much international
authority as one can expect in the present state of
the world to approve and ‘‘ register '’ frequencies
for individual services. This is a real improvement
over the former system of legalized ‘‘ squatting.”’

It is understood that no arrangements have yet
been made to print the ‘‘ Final Acts,”’ or even the
‘“Radio Regulations’’ section of it, for distribu-
tion in this country. But, as the book is of great
value to a section—though perhaps a limited one—
of the radio public, it is to be hoped that it will
eventually be obtainable here.

FUTURE OF RADIOLYMPIA.—Approval of
the Radio Industry Council’s decision that no
National Radio Exhibition shall be held this year
will inevitably be tinged with some regrets. The
reason given—to allow the industry to concentrate
without distractions on the achievement of its ex-
port target—is valid, but on the other hand, the
exhibition of last year was a resounding success,
and it undoubtedly did more than any other event
to re-establish the prestige of British radio abroad.

That prestige had suffered severely as a result
of the ill-conceived decision to postpone detailed
publication of British wartime developments until
virtually the full story had been told elsewhere—
notably in America. Wireless World's strictures
against this deplorable policy proved to be well
justified ; when the story was disclosed at the
Radar Convention in 1946 it had no ‘“ news value ’’
and was virtually ignored by the technical Press of
the whole world. Radiolympia, 1947, went a long
way towards showing that British radio is still very
much worthy of notice in technical circles every-
where, and the good results of it are still to be seen.
Now that there is to be no 1948 show to keep that
idea alive, those responsible for authorizing
publication of developments should shake off the
remaining traces of wartime ‘‘security-minded-
ness’’ that are still sometimes evident.
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miniature valves has been

largely dominated by Ameri-
can manufacturers. These ex-
tremely small valves have found
wide application in hearing-aid
equipment in which compactness,
light weight, and low power drain
are the generally accepted design
criteria.

Further progress in this field is
marked by a new series of Mullard

IN the past, the market for sub-

British F_Sub-miniatrt; Valyes

valves represent a notable ad-
vance in manufacturing tech-
nique, and open up wide fields of
possibility to the designer of mini-
ature electronic equipment.

The low filament current has
been obtained through the use of
oxide-coated tungsten filaments
of extremely small diameter. The
use of such filaments has been
made possible by research into
the properties of tungsten, and

special  tech-

TOP MICA DlSC—.\

FILAMENIT SPRING

niques have been
evolved for main-
taining the purity
and homogeneity
of this material
during the initial
processes. In ad-
dition, a special
all-glass valve
sealing technique
has been de-

“GETTER"

Fig 1. Construc-
tional details of
Mullard sub-
miniature valves,
and base con-
nections viewed
from below.

sub-miniature valves which are
characterized by an extremely
low filament current. Developed
in collaboration with the Post
Office Research Station for use in
the Government-sponsored hear-
ing aid described in the January
issue of Wireless World. these

veloped which prevents damage
to these extremely fine filaments
due to the high temperatures nor-
mally encountered in glass sealing
processes.

The electrode structure is re-
markable for the ease with which
it can be assembled. In spite of

NEW MULLARD SERIES

WITH 25 mA FILAMENTS

the extremely small dimensions of
the valve, the major assembling
operations may, in fact, be per:
formed by relatively untrained
women, the more precise and deli-
cate welding operations being re-
served for a comparatively few
highly skilled operators. Asa re
sult of this development in manu-
facturing technique, it is now
possible to produce these ex-
tremely small valves by efficient
mass-production methods.

Reference to Fig. 1 will show
that the electrode structure is
assembled between a pair of mica
discs which are held in position
by two support wires. The align-
ment of the electrodes during
assembly is determined almost en-
tirely by precisely positioned
holes in the micas. Additional
rigidity is imparted to the whole
structure by the anode which is
firmly located in the top and
bottom mica discs and is welded
to the two main support wires.

The most delicate operation in
the assembly of these valves is
the fitting of the extremely fine
filaments. Each filament is fed
through a small hole ‘in the top
mica and welded to a small nickel
strip supported between two of the
nickel contact wires in the glass
base. The tensioning spring, at-
tached to the filament, is welded
to a small tag on the top of the
third grid support wire.
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The filaments operate at a com-
paratively low temperature. As
a result of this, there is a mini-
mum loss of bariurh due to vapori-
zation, and a consistent emission
is maintained over long periods of
operation.

Another interesting feature is
the consistent gain which is main-
tained for decreasing filament vol-
tages. This is illustrated in Fig.
2, which shows the gain plotted
against filament voltage for a
DL71 output pentode used in the
national hearing aid circuit. It
will be seen from this that when
the filament voltage is reduced to
its normal limit of 1.1 a con-
sistent gain is maintained, and
that even when the voltage is as
low as 0.9, the reduction in
gain is small. This means that in
an amplifier circuit employing
these new valves it is possible to
obtain a high order of perform-
ance over the maximum useful life
of the L.T. cell, a feature of con-

a0,

0, T ’1-—-‘— =

30— =

20!
20|

GAIN (db)

- i

08 09 0 k12 1y Fa 15

FILAMENT VOLTAGE

Fig. 2. Gainis gractically indepen-
dent of filament voltage over a wide

range.

siderable importance in equip-
ment such as hearing aids and
similar miniature electronic
equipment.

Three sub-miniature valves are
at present being manufactured, a
voltage-amplifying pentode DF70,
and two output pentodes, DL71
and DL72. They are of the 1o-
mm (0.4 in) cylindrical type, the
lengths being 30 mm (1.18 in) for
the DF70 and 38 mm (1.5 in) for
the DL71 and DL72 output pen-
todes. These valves compare
favourably in size with corre-
sponding sub-miniature valves of
American manufacture, whilst
having the advantage over the
latter of a lower filament current
for equal performance. This ad-
vance has been achieved without
introducing any loss in the
1obustness and rigidity of the elec-
trode structure, and these valves
are characterized by a marked re-

(&

sistance to mnechanical shock, and
freedom from microphony. The
lead-out wires are tinned to facili-
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The principal characteristics of
the DL7t output pentode are
shown in Fig. 3 and the operating

tate direct sol-
dered connection ”Sp
into the circuit. Vg, = asV Vg,=0
The hearing- Vi o= 125V
aid circuit for -
which these -0
valves were de- 5 / /_,._——4._-——
veloped employs TRz S
two voltage-am- T |\ / /
plifying pentodes 2, \% e —
DF70 followed by & Ve /'/
either a D71 or 2 S /
DL72 output o /‘\1/} -1's
4 N~ - [t
|/ /~'< [ .

Fig. 3. Character- ___1‘ —
istic curves of the =25
DL71 (:utput pen- —T | -3

ode. o == S S S—— S

' 10 20 30 a0 50 60 70

pentode, depending upon whether
the circuit is for use with
a crystal or magnetic-type ear-
piece. The o0.625-volt filaments
of the DF70 valves are connected
in series and are fed, together with
the 1.25-volt filament of the out-
put pentode, from a dry cell. The
total current taken by such a fila-
ment circuit is no more than
50mA at an average of 1.25 volts,
whilst the total power consumed
by the unit is normally less than
Jth watt. The filament current
taken by a similar circuit employ-
ing equivalent valves of American

manufacture is 75mA. In this
DF70
Voltage
Amplifying
Pentode
v, 0.625V
1, 25 mA
Vo 30V
Via 30V
Ve 0
la .375 mA
Ieo 0.125 mA
S f 0.22 mA/V
Voltage gain Ry~ 1MLL
Ry~ 3MQ P35
Power output for 109,
total distortion —_

application, therefore, the use of
these new British sub-miniatures
results in a reduction in filament
current of over 30 per cent.

(R

data of the valves are given in
the table below. The limiting
voltages for the anodes and
screen grids of all three valves is
45 volts maximum.

It is yet too early to envisage
the effect that this major develop-

ment in valve-manufacturing
technique will have on the future
design of miniature electronic
equipment. For some time it is

to be expected that their use will
be confined to hearing-aid circuits.
However, as the supply position
is improved and further experi-
ments are conducted on the per-

formance and characteristics of
DL71 DL72
Output Pentode Output Pentode
1.25% 1.25V
25 mA 25 mA
45V 45V
45V 45V
—1.25V —4.5V
0.6 mA 1.25 mA
0.15 mA 0.4 mA
0.55 mA/fV 0.5 mA/V
6mW 23mW
100,000 ohms) | (R,—30,000 ohms)

these valves, it may well be that
they will lay the foundation of a
new era in the design of small,
low-power electronic units.
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HERE are countless uses

for a good audio-frequency

oscillator in every field from
simple fault-finding to pure re-
search, and very many designs
have been proposed at different
times. Almost all of these employ
either the beat-frequency principle
or resistance-capacity phase-shift
networks, since tuned circuits in
the audible range are impractic-
able and simple oscillators cannot
be used. The beat-frequency
arrangement has the advantage
that a wide frequency range can
casily be obtained, but it has very

Wireless World
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Single-valve A.F.

Simple R-C Circuit Covering 35 to 16,000 ¢/s

The basic circuit arrangement
used is shown in Fig. 1, and it
will be seen that this may be con-
veniently divided into two parts

+

Fig. 1. Basic circuit
of the simple R-C
oscillator

AAAAA
VWWW

poor stability, unless claborate and
costly precautions are taken, par-
ticularly at the lowest frequencies
where ‘‘pulling-in’’ may occur.
R-C oscillators can be made to give
better waveforms and amplitude
stability, and for these reasons
they are now generally preferred.

The majority of R-C oscillator
designs that have been published,
however, are rather complicated
and require either careful adjust-
ments or the use of components
which are not readily obtainable.
Most circuits using the Wien
Bridge network, for instance, call
fcr ganged resistors, and special
low-current bulbs are generally
used to limit the amplitude. As
a result of these complications
most experimenters and service-
men have not been able to make
these circuits up themselves.

The circuit described in this
article is designed to overcome
these objections by using a modi-
fied ** parallel-T "' type of network
and an amplifier which automatic-
ally limits the amplitude of oscil-
lation. It is possible to build a
practical single-valve oscillator
using comparatively few compo-
nents to cover nearly the whole of
the audible range.

which will be considered separ-
ately in detail.

Phase-Shift Network. — The
phase-shift network used is shown
basically in Fig. 1, and it will be
seen that it has a single fre-
quency-control resistance R,. The
components R, and R, are made
roughly equal, as also are C, and
C,, but there is no
need to use accu-
rately matched
pairs.  Also the
impedance of each ¢

The relationship may be ex-

pressed : " q
I
471R,C,Cy /Ry

‘The frequency is thus approxi-

mately proportional to the inverse

square root of the resistance R,,

but when R, is very small the

approximations break down and
the frequency rises to a definite
limit. With an ordinary volume
control for R, it is possible to get
frequency ranges of at least 23: 1,
as the control covers a useful
range of over 500: 1 in resistance,
and so two ranges can be made
to cover the whole audible band.
Since the relation betwecn fre-
quency and resistance is a simple
power law, it can be shown that
an accurately logarithmic poten-
tiometer will give a logarithmic
frequency range, and an ordinary
volume control gives a good
approximation to a log range, if
it is wired so that the lowest fre-
quency comes at the high-volume
end and the taper spreads out the
high frequencies.

Maintaining Amplifier. — The

*amplifier circuit, to maintain the

oscillations, is required to give a
gain just greater than unity
without phase-inversion, and to
be as free as possible from phase-

+

vV

,f 3k}

W

step in the network
is made so that the
previous step is
n ot noticeably
loaded, and K,
and C, are chosen
to have about
equal  impedance
in the centre of the
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frequency range,
as also are R, and
C,. Under these

MO

conditions it is not
difficult to show by
a vector analysis
that there is a criti-
cal frequency f,
where the phase-
shift and attenu-
tion are both zero.

Fig. 2. Circuit of the
ampifier, with auto-
matic gain contlrol
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Oscillator

in Two Ranges

shift at all the frequences covered.
It is also required to have
a high input and low output
impedance, so as not to upset the
R-C network, and lastly, it must
provide a practically distortionless
reduction of gain to limit the am-
plitude of the oscillations. The
circuit which has been evolved,
and which is shown in Fig. 2, ful-
fils all these conditions without
using any unusual components.

P—
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usual way, but in order to reduce
the phase distortion and assist
the symmetry of the two stages,
most of the leak is made common
to both grids. It must be remem-
bered that this arrangement has
a long time-constant, and several
seconds are required for it to
charge up when the oscillator is
switched on, so that oscillations
do not start as soon as the valve
is warmed up.

It is essential that the H.T.
supply to the amplifier should be
as free as possible from 50- or 100-

83

should not serve as the conditions
are not critical, but it may be
necessary to alter some of the
component values to get best re-
sults. Since the valve may acci-
dentally be ‘“ on '’ with the oscil-
lator not running and no grid
bias it should be arranged that
the anode current can never
seriously exceed the maximum
value. This is not difficult as a
large smoothing resistance is re
quired in any case to remove
ripple.

The range-switching system is
quite conventional and Fig. 3 (a)
shows the arrangement for a
logarithmic frequency control. It
is often more convenient, how

.
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Fig. 3.

A double triode is used in the
circuit shown as a two-stage am-
plifier with cathode coupling. In
this arrangement the grid swings
of the two valves are very nearly
equal and opposite, so that even
with the small anode loading
almost all the even harmonics are
automatically eliminated.  The
small anode loads, however, mean
that the I,/E, characteristics of
each valve are not linearized and
the overall slope can be reduced
by the application of grid bias,
without loss of overall linearity.
Since the third harmonic distor-
tion in a triode is always small
and the second and fourth har-
monics have been practically
eliminated, this amplifier is very
free from distortion even though
it also has variable gain.

The bias, which serves to re-
duce the gain, is obtained with a
grid leak and condenser in the

cycle ripple, and  generous
smoothing is necessary to remove
it This is because the oscillator
behaves as a series-tuned circuit
of high Q, and a small hum ripple
can build up to a very large am-
plitude in the output when the
oscillator is tuned close to its fre-
quency. For the same reason it
is advisable to take care to pre-
vent humn being induced into the
high-impedance grid leads, by
using the valve pin farther from
the heater in a double triode, by
arranging the switching so that
there is a minimum of wiring at

the high impedance, and, of
course, by screening the leads and
components.

Practical Circuit. — The valve
used is a 6SN7 double triode
which gives satisfactory resuits
with the component values
shown. There is no reason, how-
ever, why any pair of triodes

(b)

Switching circuits for the network ; (a) for a log control, (b) for continuous coverage.

ever, to have a continuous covei-
age of the band without a break,
so as to sweep an amplifier for
resonances or dead spots, and
this is provided by the second
switching circuit, Fig. 3 (b).
which can be arranged to give
ascending frequency with a clock-
wise movement of the control on
one range and anti-clockwise on
the other. With this second cir-
cuit a linear control should be
used;to make the law the same on
either band, but the high-fre-
quency end of each range will be
cramped.

The output from the oscillator
is taken from the anode load of
the second triode where the im-
pedance is lowest and the pre-set
resistance can be used to compen-
sate for the load directly. If an
audible note is required it is quite
satisfactory to connect a speaker
to the anode resistance through



34

Jingle-valve A.F. Oscillator—

1 suitable transformer, and a
useful power may be obtained
without further amplification.
For most purposes, however, a
voltage is wanted and this may
also be taken from the second
anode, with a suitable attenuator
and blocking condenser to isolate
it from the H.T. supply.

The full circuit diagram of the
finished instrument is then shown
in Fig. 4. The pre-set gain con-
trol must be adjusted to give the
minimum amplitude of oscilla-
tion, with satisfactory uniform-
ity over all the ranges, to ensure
the best waveform. This adjust-
ment is not at all critical and is
easily made with a good A.C.
voltmeter.  With the circuit
shown the best setting gave a
reading of about 3 volts R.M.S.
on the lead into the R-C network,
and the frequency ranges covered
were then 35 to 8oo and 700 to
16,000 c/s, with the amplitude
constant to better than 10 per
cent throughout both ranges.

Extension of Range.—It s
quite possible to use this circuit
for frequencies outside the aud-
ible range, provided that precau-
tions are taken to overcome the
losses, which become important.
The frequency ranges, however,
are not so wide, and owing to
phase-shifts, the simple frequency
relation no longer holds. For these
reasons it is best to use ranges of

Wireless World

The method of overcoming
these losses is to increase the gain
of the amplifier by increasing the
anode load as required for each
range, as shown in Fig. 5, and
this provides an adjustment for
each end of each range separ-
ately. For the lowest frequen-
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Fig. 5.

Circuit for a four-range oscillator showing methods that can be

used to obtain uniform amplitude ani save condensers.

cies, however, it is better to in-
crease the grid condensers, and
decouple the anodes individually.

When these precautions are

5 c/s to 120 kc/s in four ranges,
with substantial overlap, and the
same good waveform and con-
stancy of amplitude throughout.

O'OOS}J.Fl

10: 1 only, and it is then pos- taken it is possible . +250V
sible to arrange the switching so to design an 1ok (1omA)
tha. some of the condensers are oscillator covering (1 watr)
used twice on different ranges. at least froin :5kﬂ 1okt
1 10kl
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Fig. 4.

Circuit diagram of oscillator covering 35 to 1,600 c/s.
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Push-pull Input Circuits

Part 3—Phase Reversers

HE circuits considered so
far have been true phasc-

splitters in  that they

function ideally by passing a
common current through two
equal impedances having an

earthed common point. The input
voltage is used to produce two
separate output voltages, one in
phase with, and one in opposite
phase to, the input. We now
come to a class of circuits in
which the input voltage and one
output voltage are the same and
the input is applied to a phase-
reversing stage to provide the
other output in opposite phase.

The so-called paraphase, see-
saw and anode-follower circuits
are of this type, and there are
many minor variations of the
basic circuits. They are usually
drawn as two-valve circuits and
this is inclined to be confusing
for in reality one of the two
valves is a pre-amplifier and takes
no part in the phase reversal.

One common circuit is shown
in Fig. 14; V, and its associated
components form a normal R-C
amplifier stage. One output is
taken at 1,2 and is applied to one
grid of the following amplifier, of
which R, + R, forms a grid leak.
V, is fed from a tapping on R}, R,
and its input E_, is only a fraction
of I2,,. V, also functions as a
normal R-C amplifier stage and its
output at 3,2 is applied to the
other grid of the following push-
pull amplifier of which Ry is the
grid leak.

1t is clear that if the loads on
the two valves are equal and the
valves themselves are alike, their
alternating anode currents will be
equal ,when conditions are such
that E,, = — E;,. There will
then be no alternating voltage
drops across the bias resistor R,
or the decoupling capacitor C,
and these components can be
ignored in  the subsequent
discussion.

1t is only in its effect on R, and
C4 that V, need be like V,. Apart
from this there is no need for the
two valves to be similar. If C,; is

large enough and if R, is
adequately bv-passed the parts
preceding A, B of Fig. 14 can be

Ry
—AMAA—— +H.T

Fig. 14. The circuit of a typical

phase-reverser with its pre-ampli-

fier stage is shown here. The

phase-reverser V, is fed from a

tazping on the grid leak of one
of the following valves.

of any kind without in any way
affecting the relation between E,,
and E;,. The discussion can,
therefore, be limited to that part
of the circuit which follows A, B.
This relevant part of the circuit is
shown in Fig. 16 (a) and it has the
equivalent of Fig. 17 (a) in which
C,c and C,, are the grid-cathode
and grid-anode capacitances of
the valve. C, represents the total

capacitance in shunt with the
output.
An alternative circuit also

widely used is shown in Fig. 15.
1t differs from Fig. 14 in that the
input to V, is taken from a
tapping on the coupling resistance
of V, instead of from one on the
following grid leak. The relevant
part of Fig. 15 can be redrawn as
in Fig. 16 () which has the

By W. T. COCKING, MIEE.

equivalent of Fig. 17 (b) when the
circuit capacitances are added.
The circuit equations are devel-
oped in Appendix 111 where it is
shown that for both circuits the
requirement for balance at fre-
quencies for which the capaci-
tances can be neglected is R,/R, =
A — 1 where A is the amplification
of the V, stage. TIn a typical case

we might have g, = 2mA/V,

7, = 15kQ, R, = 30kQ, R,-

250k Q, then A 19.2 and R,/R,
18.2

With circuit (a), R, + R, would
be 250k since it is a grid leak
of the following stage, and so
R, = 13kQ and R, = 237kQ.
With circuit (b)) R, + R, would be
30k Q since it is the coupling resis-
tor of the preceding stage, and so
R, = 1.56kQ and R, -- 28.44kQ,
It is to be noted that the values of

Ry
—AAAA— +H.T.
R,
R,
¢,
A ~—r—
1)
C|=-L- SRy
0) <
B L L
v 2
>
! L
RyS d
g rd |
3R
D4k
R t
—
G
y\"l' 3
2
R,sg
Fig. 15. This phase-reverser is

similar to that of Fig. 14, but V,

is fed from a tapping on the

coupling resistance of V,. This

improves the performance at
high frequencies.
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R, and R, are critically dependent
on A which is itself very depen-
dent on g,,, r, and R, and to a

small extent on R, The valve
“ constants ' are likely to vary
considerably between different

specimens of the same type and
they will also vary with time as
the valve ages. It is, therefore,
not practicable to use fixed values

Wireless Weorld

as high as 12 per cent of the
correct output.

The error is very serious and can
be reduced only be increasing C,,
since in many cases the maximum
value of R, is limited to about
250k Q by the following valve.

Considering Eqn. (8a), usually
1> R/R, antd if V, is to be
small «'Cy?RE > 1, and so V,a

A
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tends to be somewhat better than
Fig. 14, but not verv much so.
At high frequencies the response
falls off for two reasons—the effect
of shunt capacitance on R, and
the effect of shunt capacitance on
R,. Amr expression for the un-
balance is given in Eqn. (18) in
the Appendix and it applies to
both circuits. This expression is

to
o

(a) R, G

+HT
Fig. 16.

for R, and R, when a close balance
is required and it is common
practice to malke these components
wholly or partially a potentio-
meter with the grid of V, fed
from its slider. This is adjusted
for equality of the two outputs
and requires rcadjustment when
V, is replaced, and, possibly, also
from time to time during the life
of the valve.
At low frequencics circuit (a) is
obviously imperfect because while
. E,, is still equal to Eag, the other
output E,, is passed through C,
and its rising reactance at low
frequencies must cause amplitude
and phase errors. Equations (7a)
and (8a) give the amplitude and
phase unbalances. Taking the
same values as before with C; =
o.auF at 50 ¢/s we find V, =
o.015 and V, = o.12. The ampli-
tude unbalance of 1.5 per cent is
not very scrious, but the quadra-
ture unbalance of 12 per cent is
much too large. It means that
through the phase shifts in C,,
R, the output E;, contains a
component of voltage which is
90° out of phase with the correct
output and which has an amplitude

1/wCyR,. At 50 c¢fs, and with rather complex and it has not been
! A {7 l
C
R
Rq
RZ
2 B > 2
Ry bd
R, 2R
" e g
L1
C
3 ——:
G
() R,
+HT

R, = 250kQ we get V,=
0.0127/C, with C; in uF. To
reduce V, to a reasonable value
around 1 per cent, C; must be
about 1.5uF.

It is usually undesirable to use
such a large capacitance, for its
capacitance to earth will be large
and its leakage will almost in-
evitably be much lower than with
a more normal value. In addition
the large time constant will make
the effects of any momentary
overload which draws grid current
in the following stage painfully
evident.

The alternative circuit of Figs.
15, 16 (b) and 17 (b) has a very
similar low-frequency response as
shown by Eqns. (140) and (15b).
In fact, if C;R; of Fig. 15 equals
C,R,/(1 — R/R;) of Fig. 14 the per-
formances are identical.

However, as V, is usually a small
triode, its grid leak can usually
safely be higher than in the case of
an output valve. Consequently,
R, (Fig. 15) can often bec 2MQ,
whereas R, (Fig. 14) must often
be no more than o.25 MQ. This
makes it easier to obtain a higher
time constant and so Fig. 15

The phase-reverser portions of the circuits of Figs. 14 and 15 are shown here alone at (a) and (b) respectively.

broken up into the compounents
V, and V, since it is simpler to
do this when numerical values are
inserted.

As an example we shall take the
previons values and assume that
Cya = C,;. = 5pF and C, = s50pF
and calculate the unbalance at
10,000 c¢/s. With these values we
find V=V, 4 V,=o0.013+
o.12j for the circuit of Fig. 14
and V = 0.0018 + 0.0467 for the
circuit of Fig. 15.

The amblitude unbalances are
respectively 1.3 and 0.18 per cent
and are small enough to be ignored
for most purposes. The phase
unbalances are 12 and 4.6 per
cent, however.

It is thus clear that the circuit of
Fig. 14 is not a good one, for the
phase unbalance becomes as high
as 12 per cent at 50 c¢/s and
10,000 c/s with normal values of
components. The circuit of Fig.
15, where the feed for V, is taken
from a tapping on the coupling
resistance of V, instead of the
following grid leak, is much better
at high frequencies. The lower
resistance values involved in the
feed potentiometer result in some
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4.6 per cent phase unbalance
instead of 12 per cent.

The circuit is but little better
at low frequencies, however, and
neither can thus be considered to
meet the requirements of a high-
quality amplifier. It should be
pointed out that with both circuits
it is possible to reduce the phase
unbalance at high frequencies by
shunting R, by a suitable capaci-
tance of the order of {C,, + C,,
(r + A)}/(A—1). This is a
capacitance approximately equal
to C,, and is inconveniently small.
If used it should be adjustable and
set for minimum unbalance at a
high frequency.

The one merit of circuits of this
type over a phase-splitter is that
as the valve has to provide one
output only instead of two that
one output can be twice as great as
each of those of a phase-splitter
before overloading occurs. They
are in this respect more suit d to
driving an output stage without
intermediate amplification than
a phase splitter.

In addition, they have the ad-
vantage of not requiring any great
difference of potential between
heater and cathode.

The phase unbalance at extremes
of frequency of the circuits dis-
cussed is too great to make their
use desirable. These circuits are
not the only ones available, how-
ever, and a phase reverser of the
anode-follower  type—otherwise
known as the paraphase or sce-
saw circuit—can have much more
desirable characteristics.  This
will be discussed next.

APPENDIX IIL

Referring to Fig. 17, at frequencies
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1 11 1 where the amplitude unbalance is
where — = —+ﬁ +T{_ and g,,,—-li ¥ v P s

R 7, R, Iy 7a (r — R/R,)?
. . — * 3 8
For circuit (a) U, 1 = WRY* + wiciR,? (8a)
E;o = E,, R, _*_2 R, 3%)  and the quadrature component has
For circuit (b) ) the fractional amplitude
R.R, U, =
E, = E”_jzjr{l?& (35)  wCyRe(1 — R/Ry) -
R, + R_+.2_.15( (1 = RjRy? + wicy?Ry?
Normally Ry R, aznd the5n In the case of circuit (b)
. . . Es
—— _— 5. = — b
E,. =E,, T for both circuits E,, TF 1jac,K, (10d)
mmmmmmee S
i Fan
bBg = e ol .. .. (11D)
i 1+ (1 — ) [jwCaly| (1 + 1/jwC,Ry)
g Ry
1] .
' 1 + 1/jeC,R, 1
{ —2 - S — .. . (12b
; U= = T JoGR, T+ (1 = RIRg oK, )
Therefore, HCR, = CRy/(1 — R/Ry) =~CyR,
Ibl - _++/1< U =1/l +iwC,Ry (136)
D 1
and 1:0 for E“/EI: =i 1 we have Thisis of the same form as (7a) and so
Ry/R, = A — 1 (5) Uy = 11 + wiC,2RgY) (14))
e
1 wC, Ry -1 Y a
== — = 3 'C 21( . . b
i LE 1+ o®C 2R wCiR; R <w ros (15b)
1

At high frequencies in both circuits

At low frequencies with circuit (a)
the input impedance of the valve is

A

Ay 7 RN (0@)  jn shunt with R,. 1t comprises both
1+ (1 - K—)/J‘"Cakn resistive and capacitive elements and
3 the exact expression for it is
and so the unbalance complex. However the resistive
U=1 7*' Eg/Eye component is usually high enough in
L s =18EG comparison with R, to be ignored and
1 — R/Rg + 7GRy the capacitive component is approxi-

U +0, .. (7a) mately C,, (1 + A)

. A+ jwC, R o A

NowEa = = Bo i Ca + Gk T julC + Gk 10
and 5, = kg . ! .. . .. (17)

A+ jo[Che + Coalt + A)IK,
when R; > R, in the case of circuit (b).
Whence U

where the capacitances can be .
ignored, jlCocRy + Conll1 + AR, + AR+ ACLR] — (€ ot Coal[Cyet Conll +A) IR, It
E,,=Es .. .. (1) A+Jw[Ce+Col(1+A) R+ AR+ ACR] — *(C, +C )€, +Coalt + A)JR | R
Eypp=—E;8aR = — Eg;A 20 .- (18)
C
it 3 3
< 3
=C, EER, ‘ER,
3 >
2 Cgc-l—Rs Egc
2 ' / 2

= ukge (b)

Fig. 17. At (a) and (b) are shown the equivalent circuits of Fig. 16 (a) and (b) respectively with stray

capacitances added.
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Industrial

Electronic
Apparatus

Problems of Design

HE application of electronic
principles to the solution of
industrial problems is not
progressing .as rapidly as might
have been expected from the glib
prophecies that have been made
in the last year or two. This is
not surprising, since such predic-
tions are rarely founded on a true
appreciation of the relevant facts.
It is more disturbing to find that
there is an actual inclination
against the use of
electromnic
methods among
a  number  of
manufactur-
ing concerns.
This  inclina-
tion is particu-
larly  noticeable
in production de-
partments. In-
dustrial  labora-
tories are  ready
to consider the
advantages
offered by elec-
tronic  methods,
and have no
prejudice against
them. Production
departments, on the other hand,
seem to have an inbred distrust
of innovations, especially if they
are dependent on principles of
which they have little precise

no handles.

knowledge. It is instructive to
examine the current design
characteristics of electronic

apparatus intended for use in pro-
duction departments with a view
to discovering some of the reasons
for this distrust.

The reasons are not hard to
find. To begin with, there is the
natural outlook of the indus-
trialist, who tends to pursue a
conservative line of thought where
his work is concerned. He can
rarely afford to do anything else.
The methods he has used for years
and tried and tested, and he will

not exchange them until the alter-
native has been proved at least
vqually reliable, even if it is cap-
able of giving better results, He
is not encouraged to try electronic
methods when he remembers that
their essential basis is the ther-
mionic valve, regarded for so
many years as a fragile piece of
apparatus. lle is not particularly
impressed when it is pointed out
that valves have been made to

Though suitable for laboratory use, this piece of
test gear would not survive long in the workshop :
the panel is completely unprotected and there are

The meter is too small to be reai
easily.

stand up to the shock of being
fired from a gun, for he knows
that these valves had an actual
operating life of less than a
minute. In any case, these valves
will not be used in electronic
apparatus for industry. One
manufacturer is proudly advertis-
ing a control device by the state-
ment that ‘‘normal domestic
valves’’ are used. This will not
attract a possible customer who
has recently had difficulty in
obtaining replacement valves for
his own domestic receiver.

The industrialist’'s real objec-
tions begin when he examines the
actual mechanical construction of
the apparatus, and the complexi-
ties of many of the circuit
arrangements used. On the mech-
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anical side, he wants robustness
and solidity ; he is more likely to
get thin sheet metal and a bare
minimum of structural strength.
He is not likely to have an elec-
tronic maintenance section with-
in his organization, and he
visualizes prohibitively high costs
if he has to turn to outside main-
tenance ‘whenever a failure occurs.

All this, and much more, is un-
fortunate, but undeniably true.
It might have been hoped that
the exhibits at last year's Radio-
lympia would show a tendency to
improvement, but the improve-
ments that were to be seen could
do little to outweigh the bad
designs surrounding them. There
is only one solution ; the essential
design requirements for industrial
apparatus must be codified, and
the requirements so determined
must be met in the greatest degree
possible under present difficulties.
As matters stand now, there is a
real danger that the present stan-
dards of design will come to be
accepted as suitable even after
the present restrictions eventually
end.

Mechanical Design.—Industrial
electronic apparatus for produc-
tion purposes presents unusually
severe problems from the design
point of view, because the condi-
tions under which it is required
to operate are so completely
different from those under which
it is designed. These problems
will- not be solved until the
designer realises that he is dealing
with a piece of machinery, not a
laboratory instrument. It doesn’t
have to look ‘‘ pretty "’—it has to
do a job of work. There is no
point in decorating the outside
with gleaming coloured enamel
and chromium plate. The only
time when anyone is likely to sit
and look at it is when it breaks
down, and beauty will not help
then,
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It is quite likely that the gear
will have to stand up to a fair
amount of ill-treatment in use.
Fragile instruments do not survive
long in a workshop where heavy
machinery is being made, and
even in places where the product
is more fragile there is always the
possibility of an accident. If it
involves the product, that is un-
fortunate, but not very secrious.
If it puts the
machinery out of
action, so that
production time
is lost, it is quite
a different mat
ter.  Instrument
cases must there-
fore be able to
stand up to heavy
treatment. The
sort of case that
requires a special
form of packing to
ensure against its being damaged
in transit is no good at all. The
violence of railway porters is tra-
ditional, but they are at a disad-
vantage compared with the fac-
tory worker, since they are only
handling the apparatus for a rela-
tively short time. The safest rule
is to allow a generous margin of
safety in the strength of both the
case and the chassis.

Apart from the strength of the
general mechanical design, it is
necessarv to make the actual
components and wiring of the ap-
paratus equally robust. This re-
quires that the individual parts be
carefully selected, and that the
constructional principles involved
are sound. It is to be hoped that
the demonstrations which  were
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given at Radiolympia of the effect
of the frequency of small-ampli-
tude vibrations coinciding with
the resonant frequency of parts of
the apparatus, will have provided
a valuable object lesson to de-
signers. This question of resonant
vibration cannot be appreciated
progerly by anyone who has not
seen the effeet demonstrated. A
vibration having an amplitude of

not more than 2z thousandths of
an inch can induce resonant vibra-
tions of anything up to an ampli-
tude of half an inch or more. In
apparatus which is to be used in
the vicinity of heavy machinery
this can result in a rapid and
mysterious disintegration of the
vital parts. The only way of en-
suring against this in all possible
cases is the use of extensive vibra-
tion damping technique, both in
the suspension and general as-
sembly. A method which is

Below is shown the same test gear

removed from its case. Maximum

accessibility is combined with small

overall dimensions. Another lesson

for designers of industrial equip-
ment.
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arousing some interest in this
connection is that of sealing sec-
tions of the circuit into a mass of
plastic material, so that the only
possible vibration is that of the
valve electrodes. Connection to
the remainder of the circuit is
made by a plug and socket con-
nector, so that in the event of
valve failure the whole unit can
be changed.

Another scheme which is valu-
able in avoiding vibration effects

A wartime radar unit, showing

concentration of connections on a

compact panel ; also strong case

and good ventilation. A gooi

model for designers of industrial
gear.

is the sprayed or printed circuit.
The technique has been consider-
ably improved of recent years,
and can be used to advantage in
conjunction with the sealed circuit
technique. In this way, the cir-
cuit can bhe made completely
vibration-proof without causing
any great difficulties for the main-
tenance engineer. His task is, in
fact, somewhat simplified. He
has only to replace the faulty sec-
tion of the circuit with an identi-
cal plug-in circuit. The units can
be standardized by the manufac-
turers, so that no re-adjustment of
any sort would be required. This
technique is in its infancy, but
there is no doubt that it is a step
in the right direction.

Valve Failures.—It is an in-
dubitable fact that valves have a
finite working life. If this life is
not brought to a sudden end by a
failure of the filament or heater,
the emission falls off gradually
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Industrial Electronic Apparatus
and the performance of the ap-
paratus changes imperceptibly.
Eventually, replacement is neces-
sary, and the problem is to deter-
mine when this should be carried
out. The safest indication in
most cases is the anode current,
but in many designs the measure-
ment of this involves a major
operation to gain access to thc
anode feed line.

The provision of a meter and
switching circuit may seem a quite
unwarranted expense, but the
simplification of the maintenance
work is a great point in favour.
The meter itself may be omitted.
One of the schemes used by the
services during the war was the
incorporation in all the more com-
plex circuits of a system whereby
a o-1mA meter could be plugged
in and used to read the current in
various parts of the circuit. A
switch was used to sclect the par-
ticular point required, and the cor-
rect readings at each setting were
tabulated, together with an indi-
cation of the probable reasons for
deviation from the correct values,
In this way hastily trained and
inexperienced workers were able
to carry on with the servicing of
apparatus of considerable com-
plexity. In one case, a party of
experienced radio engineers who
were not in possession of the key
chart spent several unsuccessful
hours trying to find a fault in one
of these sets, to the gratification
of some nearby members of the
R.A.F., who, though unskilled in

Books issued in conjunction with ¢ Wireless World "’

RADIO DATA CHARTS, by R. T. Beatty, M.A., B.E,, D.Sc.,
f FourthEdition—revised by JJ. McG. Sowerby, B. A. .Grnd I.EEE. 7/6 7/11

Obtainable from all leading booksellers or from
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comparison, were able to locate
the fault in a matter of minutes,
using a copy of the key chart.
Such measures may conflict with
established policies, but are a tre-
mendous help to the maintenance
section of a non-technical firm.

Another point about valves re-
placement concerns the depend-
ance of the circuit on the exact
valve characteristics. 1t is not
always possible to avoid this com-
pletely, and the result is that
when a valve is replaced the ap-
paratus has to be adjusted before
it will operate properly.

One solution is the use of an
extension of the ‘‘sealed cir-
cuit ”’* principle to which reference
has already been made in connec-
tion with vibration problems.
Development work is at present in
progress on the production of
sealed units which include valves.
Small valves may be completely
sealed-in, while in the ‘case of
larger types, only the base need
be within the scal. In units of
this nature, the whole circuit can
be adjusted to a standard perform-
ance before sealing, so that no
adjustments whatsoever are re-
quired when the unit is replacad.

In cases where such circuits are
not required for any other reason,
however, it is usually possible to
arrange for the setting to be car-
ried out in a simple manner with
a minimum of special apparatus.
It might be expected that this
would be done in all such cases,
but there seems to be a tendency
to ignore such problems as main-

ILIFRE & SONS LTD., Dorset House, Stamford Street, London, S.E.l.
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tenance, perhaps out of considera-
tion for the local service engi-
neers. It is certainly not with the
intention of assisting the custo-
mer.

Versatility and Standardization.
—Up to this point the discussion
has been concentrated on the finer
points of design from the mech-
anical and maintenance points of
view. These are the touches that
can make or mar, but they are
wasted if the basic approach is
not sound. One of the most im-
portant points to be considered in
this connection is the versatility
of the apparatus. No two manu-
fucturers want exactly the same
thing, and it does not help to sell
the equipment if they have to be
told that their needs cannot be
met precisely.

One of the greatest aids to ver-
satility is standardization. This
is also advantageous from the
economical point of view, since it
permits the production of larger
quantities of identical pieces of
equipment. Standardization does
this in the following manner: A
large instrument manufacturing
company may analyse their pro-
ducts, and discover that two or
three types of power unit would
be suitable for use with perhaps
forty or fifty types of equipment.
They therefore manufacture only
these types, modifying the equip-
ment designs so that the power
units can be fitted easily and
satisfactorily into the rest of the
design. They can then save a
considerable amount of time and
money by mass-producing the
power units.

This is only one possible appli-
cation of the principle. There are
many other variations ; the use of
a standard series of valves, the
use of one circuit unit in a num-
ber of different items of equip-
ment. From the point of view
of versatility, the advantage of
using standardization in units and
interconnections is that it is then
possible to supply a large variety
of different equipments without
losing the advantages of mass-
production economy. It becomes’
possible to supply the exact equip-
ment required, instead of some-
thing that is ‘‘a little too much
or a little too little.”” At the
present time there is especial
value from another aspect—the
method saves material.

The question of versatility and
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standardization does not end with
the products of a single manufac-
turer. A given complete equip-
ment may contain items made by
several different manufacturers,
and if they all have different ideas
regarding the best method of
interconnecting units, the proper
external appearance of the gear,
and the matching impedance of
the input and output circuits, it
will be impossible to make the
complete assembly look efficient.
It will be more likely to resemble
one of the early experimental set-
ups that are occasionally the ob-
ject of derisive compariscns by
the present-day engineers.

The only solution here lies in
the adherence of the manufac-
turers to the more generally
accepted standards. It may seem
inconvenient to have to refer to
standard specifications for every
point of the design, but this at
least ensures that the best method
is used in the majority of cases.
Young and over-enthusiastic en-
gineers are often sure that they
know a better way of doing a
thing than that laid down by the
standard specifications.  They
only succeed in causing consider-
able inconvenience to those who
have to use the equipment they
design. The flag of progress is
a great inspiration, but it should
only be followed when the exist-
-ing method is unsatisfactory.

Standard Interconnections. —
One of the most thorny stan-
dardization problems is that of
interconnection methods. There
are two general groups: ter-
minals, which should be avoided
wherever possible, and the plug-
in connectors, which can be very
good or equally bad, according to
the type used. The general rule
is that the leads should not be de-
tachable by a simple pull, and the
worst offenders in this respect are
the terminals and open socket
types. The best choice from this
point of view is the type which
has a screw-on cover which locks
the cable termination firmly to the
fixed part of the connector. This
can also be used to ensure good
earthing continuity if the cover is
made of metal, which is desirable,
in any case, as plastic materials
cannot stand up to the rough
treatment which is likely to be
encountered. This type of con-
nector also has the advantage of
being waterproof.
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Where connections have to be
altered from time to time, the pro-
cess of screwing the plugs in and
out is liable to become tedious,
and a quick-release type of con-
nector is more appropriate. In
any case, however, there is a con-
siderable advantage in using
multi-cored cable rather than
single leads, though the improve-
ment is greater where the leads
have to be altered.

A final aspect of the intercon-
nection problem is the cable itself.
This is rarely suitable for standing
up to the conditions which are
likely to be encountered. In the
laboratory, and even in the fac-
tory where the equipment is
made, little trouble will be caused
by the action of oil on the cable.
In the place where the equipment
is used, the situation may well be
very different. Oil finds its way
into all corners of workshops in
which it is used, and in some

places the cable may have to

operate in a bath of oil: either
a shower-bath from oily spindles,
or a real soak in a pool on the
floor. It is safe to say that ninety
per cent of the cable used in in-
dustrial electronic devices is not
fully suitable for the conditions
under which it is required to
work. This is often due to the
fact that the right cable. is not
available. It should be made
available, and the rules for
ordinary wiring cable extended
to cover the case. The result
should be a better reputation for
electronic equipment.

Conclusion.—These are just a
few of the design points which
must be considered when working
on equipment for industrial use.
There are many more ; enough to
fill a large textbook. Perhaps,
however, this commentary on the
more important items will en-
courage a little consideration of
some of the finer points. If this
consideration is not given to a
greater degree than has been
common in the past, the de-
velopment of the use of electronic
method in industry will proceed
more slowly than it need.

The three main points which
have been covered are: robust
construction ; ease of mainten-
ance ; adaptability. From these
the characteristics of simplicity,
cfficiency, and neatness follow
automatically. All the suggestions
which have been made are prac-
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ticable, yet many have been
studiously ignored by some elec-
tronic manufacturers. Most of
these are paying the penalty of
their error to some extent.
Others, protected by the present
abnormal conditions, are sur-
viving to make things difficult for
the more careful manufacturer by
spreading distrust of electronic
methods.

It is too much to hope that the
suggestions which have been made
herein will pass unchallenged.
Designers may agree, but will fall
back on the defence line of ‘‘ these
difficult times '’ which has largely
replaced the older expression
‘“C’est la guerre’’ as an excuse
for personal shortcomings.
Theoreticians may argue, but the
man who knows is the man who
does the job. In the case of in-
dustrial electronic equipment the
academic designer should realize
that he has much to learn from
the man who has to use the equip-
ment. He had to learn such
lessons from the reports of the
services during the war, so that
his equipment would be suitable
for operation in the field. He can
learn them again now, from the
reports of the men in the work-
shops.

RADIO RE-HEATER.— Intended
for re-heating pies, sausage rolls,
muffins and other reaiv-cooted
snacks (as opposed to cooking from
the raw) this equipment, made by

Radio Heaters, of Wokingham,

works at R.F. on the dielectric heat-

ingprinciple. Power output,
0.5kW ; frequency 75Mc/s.
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Ultra- and Extreme-Short Wave
Reception. By M. J. O. Strutt,
D.Tech.Sc. Pp. 387 +«xi, with

248 Figs. Published in U.S.A. by

D. van Nostrand Co., Inc. Mac-

millan and Co., Ltd., St. Martin’s
Street, London, W.C.2. Price
37s 6d.
IF a striking example were needed

to illustrate recent Wireless
World Editorial criticisms of the
nomenclature of frequencies and
wavelengths, this book supplies it.
The author does not define *‘ex-
treme-short”’ (it may be noted,
however, that '* extremcly-high fre-
quency ”’ has recently been pro-
posed elsewhere for frequencies over
30,000 Mc/s), but he endorses the
usually accepted limits of ‘' ultra-
high’" frequencies (300-3,000 Mc/s).
Yet the range covered by the book
is given as 6Mc/s-30,000Mc/s.
Still more curiously, ‘‘ultra- and
extreme-high frequencies’’ are con-
trastedd with ‘‘radio frequencies,”’
which, apparently, are those lower
than 6 Mc/s. Except where wave-
length is appropriate, in connection
with aerials, frequency is invariably
used. Altogether, then, the title
hardly secms to fit.

\With this rather conspicuous ex-
ception the hook is notable for its
care and consistency in detail. To
mention one small point, such ex-
pressions as ‘“D.C. voltage’ and
*1.I'. frequency’ are scrupulously
excluded.

There is no doubt that receiver
developments in the next few years
will fall largely within the range of
frequencies covered by this book.
Although, of course, mere increase
in frequency does not alter basic
principles, it does drastically shift
the emphasis and the approach to
practical problems. Much has been
published piecemeal about all this
lately, but what we have now is a
consistent and balanced review of
the whole applied to reception. Dr.
-Strutt has not wasted space on basic
theory, nor even in expatiating on his
own subject where it has already
become fairly familiar, but briefly
recapitulating such matters for con-
tinuity, and providing numerous
references to specialized treatments,
he has left himself space to deal
with those aspects on which the
reader is likely to be least well in-
formed.

In the opening chapter, on Waves
‘and Signals, data are supplied on
propagation at the frequencies con-
cerned; and the various types of
modulation receive attention. Sub-
sequent chapters are devoted to
Fluctuation Noise, Antennas, Wave
Conductors and Resonant Devices.

Measuring Instruments and Data,
Entrance Stages of Receivers, and
Further Stages and Over-All De-
sign. Valves are not considered on
their own, but as parts of receivers.
Fluctuation noise receives suchearly
attention because it is the factor to
which most others have to be re-
lated ; and this Jeads to a focusing
of attention on the input stage of
the receiver. The conceptions of
‘“noise figure’’ and ‘‘available
power’’ are expounded, and de-
tailed procedure is given for mea-
suring noise figure and power gain,
though perhaps some of the possible
sources of error are skated over
rather lightly.

The treatment is practical. Mathe-
matical formule are given where
needed by the designer, generally
without rigorous proof. Graphs are
provided more for numerical data
than to develop abstract theory.
Advice is given on the mechanical
as well as the electrical construc-
tion of instruments and receivers.
One could wish that this informa-
tion had been even more extensive.

Readers experienced in receiver
techniques below 6 Mc/s will find in
this book a well-balanced *‘ conver-
sion course’ to the higher fre-
quencies, M. G. S,

Micro-Waves and Wave Guides.
By 11. M. Barlow, B.Sc., Ph.D.
Pp. 122 and 70 Figs. Constable
and Company, Ltd., 1o, Orange
St., London, W.C.2. DPrice 15/-.
HIS book has been written with

a view to directing the atten-
tion of engineers to the possibilities
in the applications of micro-waves.
But the emphasis is on the latter
half of the title; the two chapters
dealing with micro-waves generally
give only the briefest survey. The
other six chapters of the book are
devoted to wave guides. There is
first an elementary treatment, deriv-
ing the general properties of guided
waves from physical considerations.
Its basis is a rather thin analogy
with the parallel-wire transmission
line, which in any intelligent reader

will  raise  several unanswered
queries.
There follows a derivation of

Maxwell’s equations, and then a
mathematical treatment of the pro-
pagation of selected wave types in
rectangular and circular wave guides
and in coaxial lines,

The mathematics has been sim-
plified as much as possible, but it
seems pointless to introduce all the
apparatus of the solution of the
wave equation in two different co-
ordinate Systems with restrictions
which produce as particular solu-
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tions only the /,, type for rect-
angular guides and the E,, type for
circular guides. Admittedly these
are the most used types, but so
little more would have been in-
volved in deriving more general
solutions, with great advantage to
the reader’s appreciation of the
subject.

The important question of at-
tenuation in guides is also given a
rather arbitrary treatment. If the
proof of a formula is beyond the
scope of a book it is of no help to
state it first in a complex form and
then reduce it to simple terms, as is
done here. Although the possible
importance of the low attenuation
of the /{, mode in the circular guide
is mentioned early on, no formula
is given, and the graph showing this
attenuation for one particular dia-
meter of tube is not of much value.

Resonators, although they form
an important part of micro-wave
technigne, receive only passing
mention, and no formule are given.

The book appears to contain few
errors or mis-statements, but the
selection of its matter and its treat-
ment are not such as would give the
engineer the clear grasp of the sub-
ject suggested in the preface.

H. R, L. L.

Books Received

Electronic-Valve Bases, Caps and
Holders. B.S. 448:1947.—This booklet
contains detailed dimensional  specifi-
cations for British valve bases and for
base: and socket-testing gauges. It
covers 4-, 5-, 7- and g-pin bases, octal
and Mazda octal bases, as well as the
133G, B7G and B3¢G valve bases and
the 12-pin spigot and 12-contact key
cathode-ray tube bases. It does not
include valve-base connections. Pp. 68.
British Standards fInstitution, 28, Vic.
toria Street, I.ondon, S.W.i. Price
7s 6d (post free).

Principles of Electrical Engineering.
—By T. F. Wall, D.Sc.,, D.Eng.,
M.LE.E. The aim of this book is to
present as comprehensively as possible,
within the physical limitations of one
volume, an account of the basic prin-
ciples of electrical engineering. A set
of questions on each of the 16 chap-
ters is given at the end of the book.

503 + xi pages, with 532 diagrams.
George Newnes, Ltd., Tower House,
Southampton Street, London, W.C.z.
Price 40s.

Test Papers and Solutions on Elec-
trical Engineering.—By T. F. Wall,
D.Sc., D.Eng., M.LE.L. This com-
panion volume to the author’s * Prin-
ciples of Electrical Engineering”’ in-
cludes the solutions to the 203 pro-
blems, chosen from examination papers
for the B.Sc. (Eng.), Grad. 1.E.E., etc.,

" included at the end of the first volume.

The material is arranged to emphasize
the different aspects of the principles
dealt with in the sixteen chapters.
312+ viii pages, with 371 diagrams.
George Newnes, Ltd.,, Tower louse,
Southampton Street, London, W.C.2.
Price 25s.
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YPF 45 is a 2.5 volt triode and type 47 a pentode, both of

wlm:h are still encountered in the output stages of early American
receivers.

The triode type 2A3 will replace the 45 directly and with minor
circuit changes the 47 also. Substitution of the 47 will result in loss of
sensitivity and the power output will fall unless the output transformer
ts changed or its turns ratio reduced to match the new optimum load.

Because of the higher filament current of the 2A3 the valve must
make good contact in its socket and the leads to the mains transformer
must be of heavy gauge wire.

CHARACTERISTICS

47 45 2A3
Filament Voltage 2.5 2.5 2.5volts
Filament Current 1.75 1.5 2.5 amp.
Anode Voltage 250 250 250 volts
Anode Current 31 34 33 mA,
Grid Bias -16.5 50 -50 volts
Bias Resistor 450 1500 1500 ohms
Optimum Load 7000 3900 4000 ohms
TYPE 47 TYPES 45 & 2A3 Power Qutput 2.7 1.6 2.0watts

CHANGE SOCKET | CHANGE CONNECTIONS |
— — OTHER WORK PERFORMANCE

TYPE
FROM OLD | TO NEW | NECESSARY CHANGE
EROCHN O SOCKET | SOCKET
| —————— }
U.X. 4 PIN l |
45 NO CHANGE NO CHANGE | NONE | NEGLIGIBLE
!
- s : Change Bias Resistor to
T e [ [ (X2 1500 ohms 2 watt and |
U.x " 2 2 | Bias colndenserkto 25u f;’ Reduced
X, X 50 ire itivity.
47 | SPIN | 4PN 9 _ 3| fedblas T empjoyed | o
( 4 Disconnect. | it must be adjusted to See note.
5 Pin No. 4 give an anode current o’
approx. 35 mA,
See note. |

Note : For maximum power the output transformer turns ratio must be reduced to } of its previous value.

BRIMAR

RADIO VALVES

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.
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PREMIER RADIO COMPANY

ALL POST ORDERS to 1671 LOWER CLAPTON RD.,, LONDON, E>5.
ALL CALLERS to 169 FLEET STREET, LONDON,

MORRIS & CO. (RADIO) LTD.

Terms of Business : Cash with order or C.0.D. over £1.

E.C4.
Send 21d. stamp for latest list.

'Phone: Amherst 4723.
*Phone : Central 2833.

GOVERNMENT SURPLUS

RELAY UNIT TYPE 9 consists of & 24 v. uperated relay
unit incorporating 3 K'133C valves, a telephone line
(Uni:elector) switch with 6 poles, 26 coutacts, 5 P.O.
type relaya, 2 high-speed relays, and a quantity of other
material.  Contained in an attractive relay rack type
meta) cave 19 x 18 x 9in. deep. Price £4/5/-, or
without valves, 30/-. Carrlage and packing 6/~

TEST UNIT AP53874 cousists of a Test Unit for a U.H.F.
Tx., incorporates a 230 v. 50 c/s Power Pack, with p
smoothed vutput of 240 v. up to 50 n/a and 6.3 v. 2 a.,
2 EF50, 1 EC52, 1 EAGO, 1 624G, 1 Y63 Magic Eye, and
a large yuantity of condensers, resistors, and tuning gear.
Contained in an attractive steel case, Size 10} x % x
8jin. Price 48/-. Carrisge and packing 5/-.

METAL RECTIFIERS.

Output 300 v, «o ma., b/=. 275 v. %0 ma., 4 8. X
20ma., 4. 4v.la. b 36v.7ma,l6 16v.
1a.,12,6. 48v 1a.,26-. 18v.4a., 30/ 16 v.8a.,
87/8. 30 v. 5 a., 37/6.

SIGNAL GENERATOR TYPE 38. Consists of a battery-
driven generator with two scparate units for approxi-
mately 1 metre and 7 metre operation, incinde
£ CV6 (VR135) horned triodea and one EAS0 diode, also
a large quantity of U.H.F. tuning gear. Contained in a
teak case, slze 18in. x 8in. x 8in. Price 30'-.

QUTPUT TESTER TYPE 9 consists of a unit incorporating
three separate diode detectors and a 3-valve Armplifier,
each diode with its reparate U.H.F. Tuning System, A
retractable 18in. aerial is fitted and three V1130 (H123)
valves, 3 D.I. Modes and a large quantity of U.H.F.,
Tuning Gear is Included. Contained in a teak case size
:1185 x 8 x Hin. Price 30/-. or minus three H1.23 valves,

TEST UNIT TYPE 73 consists of a special purpose
Orcilloscope that requires enly rewiring and the addition
of a few condensers and reslstors to convert into a
standard Oscilloscope, input "30 v. 60 ¢, A $}in. C.)i.
tube and 1 8L2"0A 1 EB34, 1 5Z4, 3 SP41, 2 EAS
are included. Controis are ** Brlghtneu e Velox Ktv,"
"X Bhift,” " Y Shift,"” " injout,*
*> Calitwate,”” " on/off/TX."” Carriage
and packing, 20/,

Focus  Amplitier,
Lrice £8'8/-.

RADIJGRAM CABINETS. Diguified appearauce and
good workmanship. 8ize 31{in. high, 18lin. deep,
33in. wide. French polished, veneered walnut. FPrice
£29. Alo availble complete with electric motor,
auto stop aml magnetic pick-up, £37 18 11. Ditto,
with Rothermel Crystal Fick-up. £39 128. Or with
#record-mixer changer, £49/10/9.

METERS. All meters are by the best makers and ar-
contained in bakelite cases, Prices are about one-quarter
the original cost.

Ext.
Dis. Fitting Type Price
Bin. Proj. M.C.D.C. 128
in, Flush MC.DC. 76
2in. Flueh Thermo HF. 786
2in. Port H.W. H.F. 3/6
2in. Flush M.C. D.C. 786
2in, Flush M.C.D.C 76
3in. Flush M.C.D.C. 78
3in. Proj. M.C. D.C. 78
3in. Flush ML D.C 76
2}in. Flush M.C.D.C. 7,8
2§in.  Flush M.C.D.C. 10,-
3jin Flush M.C.D.C. 20-
3lin Flush M.C.D.C. 2bi-
24in.  Flush M.C. 1.C. 76
3fin, Flush  M.IL/AC. D.C. 12/8
2fin.  Fluch M.C.D.C. 76
8fin.  Flush M.C.D.C. 12/6
4{in. Flush Electrostatic 6/~
FERRANTI 1 MILLIAMP METERS, 3jin. external

diameter, flush mounting, with self-contained Westing-
houee bridge rectifier. Scale marked 0-10 volts with
fifty divisions, fitted in well-made wooden box 6x 3 x
5in., 35/-.

ALUMINIUM CHASSIS. Substantially made of bright
aluminium, with 1our4.~h81eu.

7 x 3} x 2in, 91 x4ix2n. .. b8
10x8x2}in. .. T- 12x9x2kin. .. 7.8
14x9x2lin. .. 83 1BxEx2in. .. 86
20 x 8 x 2}in. 10/8 22xlox2jin. .. 13/6
SUPERHET TUNING PACKS. Completely wired and
aligned. 13.40, 40-120. 190-570 metres. R.F. atage,

465 kic.; 9 connectivns only. Complete with 3-gang
condenser, calibrated, engraved Perspex dial, and B/M
drive. Litz wound polystyrene insulation, pemlenblllt
tuned L.P.’s, 7 k/c. bandwidth. Price complete £3/1'

8 WATT A.C. AMPLIFIER. For 200/250 v. 50 ¢. mams,
2 to 16 ohma output. Mike, Gram, and Radio ewitched
inputs. 2 8P.41,0ne HI41,2 Pend5,one UU5. Screened
Input Mike Transforiner. Tone Control. In attractive
metal ease.  With Rola G.12 P,M. Bpeaker.  £15/15/-.

LOUDSPEAKERS. 5in. P.M., 15,-, with trana., 20/-.
Sin. P.M., 17 8, with trans., 22 8. &in. M., 20,-.
with trane., 25,-. 10in. P.M., 15 Q 6 watt, 47/6. 12in.
PM. 15 0 12 watt, £5. . 15 £ 12 watt twin-
cone high tidelity, £8/8/-, 1 M. 20 watt, £7.
Gin. 1,140 Q Field with trans., 27,6, 10in. 2,100
Field 3 2 6 watt, 30/-.

ELECTRIC GRAMOPHONE MOTORS. A few available
Write for detals,

OSCILLOGRAPH FOUNDATION KITS. Comprises a
traneformer giving an output of 800 v., condensers,
metal rectifiers, 3in. Cathode Ray Tube and Base, and
L.T. Tra wformer. 55'-.

GOVERNMENT

SURPLUS

R. 07 ORE OF THE ARMY’'S FINEST COMMUNICA-
TI NS RECEIVER. (Bee " W.,W,’ Aug, 1845) 9
Vaives, K.F. amp. osc. Prequency Changer, '2 1’5, (4685
ke.). 2nd Detector, AVC. Af.amp. AC mains, 100-250 v.
or 12 v, accum. Frequency range 17.5 to 7 m/cs 7.25
mfcs. to 2.9 m/ca., 30 to 1.2 me/s, Monitor L.8. buﬂt in
Complete. Write for full details. £16/16/- complete.

.’

ALL-WAVE SUPERHET KIT. A Kit of Parts to build
o G-valve (plus rectifier) receiver, covering 16-50 nietres.
Medinm and Long-wave banda. Valve line-up 6K8,8K7,
6Q7, 6J7, two 25A6 in pushpull. Metal Rectifiers are
incorporated for H.T. supply. Output itnpedance is for
3and 15 ohms. The latest Wearite Coll Pack incorporat.-
ing Iron Dust Coils is used, makmng conatruction and
aligninent extremely simple. A pick-up poerition on the
wavechange switch and pick-up terminals is provided. A
complete kit including valves but without speaker or
cabinet. Chassls size 14 x6in. Overall height, 9in,
Price £11/16/3,

Suitable londspeakers are the GOODMANS 10in. 8-watt
P.M. at 47/6, or for superiative reproduction, the
Goodmans 12in. P.M, at £6/15/-.

MIDGET RADIO KIT. Build your own midget radio.
A complete set of parts, including valves, loudspeaher
and Instructions. In fact, everything except cabinet
necersary to build 4-valve Medium and Long Wave
T.R.F. radio operating on 200-250 v. mains, A/C or D/C.
Wavelengths covered 200-667 and 700-2,000. S8ize
10 x 6 x 8in, Completely drillea chassls. Price, including

tax, £8/0/11.

SUPERHET MIDGET RADID KIT. A complete kit of
parts for a 5-valve superhet. Covers 16-50 and 200-567
metres, AC/DC 200-250 v. 8lze, 10x8x8mn. Com-
pletely drilled chassis, Price |mlndlnz tax, £9.

An attractive brown bakelite cabinet can be supplied
for elther kit at a cost of 27,3,
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Multi-channel Communication System

Radio Network for a New
Pipe Line

CONTRACT for the supply of
A equipment for one of the

most  ambitious  all-radio
communication systems so far
planned has been awarded to the
General Electric Company of Eng-
land. This installation is for a pro-
jected oil pipe line from the Persian
Gulf to the Mediterranean, a dis-
tance of about 800 1niles.

In its final form the backbone of
the system will be a chain of
V.H.F. radio stations comprising
two terminal, five intermediate and
a number of relay stations.

The choice of V.H.F. was
governed by a number of factors.
The nature of the terrain precluded
the use of line circuits; fading and
noise on M.IF. and 11.F. frequencies
would be serious in that part of
the world, while there was grave
doubts of the likelihood of obtain-
ing a sufficient number of exclusive
radio frequencies for the nature of
the services envisaged. These con-
sist of several speech and tele-
printer channels in either direction
as well as a number for auxiliary
purposes.

After full examination of all the

alternatives it was ftinally decided
that a solution to the problem could
be found by adopting multi-channel
voice carrier technique, but in
place of the customary physical
conductor to use a wide-band fre-
quency modulated V.H.F. radio
link.

The very high frequencies are un-
likelv to cause, or to suffer from,

radio or other forms of interference
and, morecover, the same radio fre-
quencies could be used at several
stations throughout the system.
For it was realized at the outset
that the adoption of this scheme
necessitated a considerable number
of repeater or relay stations to cover
the 8oo miles distance. An added
advantage was that aerial gains of
12 to 15 db would be
readily obtainable with
reasonably sized arrays.

The scheme finally
adopted aims at pro-

Model BRT400 wide-
range communica-
tions receiver made
by G.E.C. which will
be used at terminal
and intermediate
stations along the
pipe line.

viding seven voice frequency chan-

nels in each direction, six being

used for speech circuits and the

seventh providing six teleprinter

and six dialling circuits as well as

2 number for remote metering along
the pipe linc.

Integrated with
the V.H.FF. chain
is an H.F. radio
system  based on

G.E.C. 20-watt mobile
F.M. transmitter-re-
ceiver which will form
part of the radio
equipment in vehicles.

and intermediate
stations and which will be employed
primarily for communication with
aircraft. At the two coastal ter-
minals these sets will provide a
radio link with oil tankers at sea.
This service will operate in the 300
to 600 kc /s band with provision for
R.T., C.\V, and M.C.W. operation,
using a power of about 150 watts.

the terminal

Each station will be equipped also
with a wide-range communications
receiver  covering  150ke/s  to
33 Mc/s.

During the period of construction
communication will be required
between the base camps and field
construction camps up to distances
of about 150 miles and from the
latter with the working parties over
distances of a few miles. There is
also the question of communication
with servicing and transport air-
craft and with vehicles travelling

between the various camps.

For aircraft communication it is
proposed to use H.F. links, but a
further system of V.H.F. radio links
iz envisaged for the working parties
and vehicles. Mobile sets operata
from the vehicle’s electrical system
will be frequency modulated and
give a transmitter output of 20
watts. The working parties will
have pack sets of 0.25 watt output
on fixed frequencies. Some of the
vehicles will also carry H.F equip-
ment for working with aircraft.

In addition to the main multi-
channel V.H.F. chain there is to be
a direct radio link between the two
terminal stations. This is mainly
for administrative purposes. It
will provide one speech and one
teleprinter channel in each direction
and for the service two 1-kW
1[.LF. transmitters are to be em-
ployed at each end. Operation will
be mainly on crystal-controlled spot
frequencies.

Crystal control will also be em-
ployed in the receivers, which will
be of the triple diversity type with
highly directional high-gain aerial
systems. Speech-scrambling equip-
ment will ensure privacy.
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Ekco Model A52

HE dimensions of this table
model receiver (21in x 16in

x gin) are above the aver-

age, and advantage is taken not
only of the increased baffle area
of the front for good bass repro-
duction but of also of the length
of the sloping front panel to pro-
vide a double tuning scale with a
separate pointer for bandspread
tuning indication on short waves.
A rotary programme selector
switch gives five pre-tuned sta-

Complete circuit diagram of Ekco

Model A52. Tone control is effected

in the voltage feedback loop asso-
ciated with the output stage.

Bandspread Tuning
on Short Waves

1 1
! FEATURES )
| Circuit. Superhet for A,C. |
i supply. Four valves |
! and rectifier,

i Waveranges. 11-14m, 16-20m, 23-
] §0m, 200-550m, 1,000- |
] 2,000m. i
: Output. 2} watts. !
] t
]

Circuit.—The aerial coupling
transformers are designed for con-
stant gain, and an L.F. filter is
connected across the primaries.
The frequency changer is a triode-
kexode and converts to an inter-
mediate frequency of 46o0kc/s.
Bandspread tuning is effected by
small fixed capacitances in series
with the main gang condenser,
and the five pre-tuned circuits are

==56pF

£ 39pF

Consumption. 54 watts. trimmed by capacitance in the
_________________ . aerial and inductance in the oscil-
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tions and a choice of five wave-
bands as well as a position for
record reproduction from a pick-
up. The three short-wave ranges

do not give continuous coverage
but are arranged to expand the
principal broadcast bands between
11 and 49 metres.

lator circuits. The I.F. circuits
are adjusted by movable iron
cores and the feed for the A.V.C.
diode is taken from the anode of
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the I.F. valve. The I.F. stage is
muted by the application of exces-
sive negative bias when the circuit
is switched for gramophone re-
production.

Tone control in the output stage
is effected partly by resistance-
capacitance shunts and partly by
a frequency discriminating feed-
back circuit between anode and
grid circuits. The anode stopper
resistance in the first stage is
fairly high and has probably been
introduced on account of the low
input impedance of the power
valve with voltage feedback.

Performance. — Quality of re-
production is much above the
average for a table model. Not
only is the tone round and full,
but there is a good effect of
‘“ presence *’ in all types of trans-
mission. Transient response is
good and pianoforte playing
sounds like the real thing.

The three-position tone control
does not give wildly contrasting
responses, but just the gradation

Wireless World

and this gives
adequate high-
frequency re-
sponse without
any suggestion of
harshness.

The selectivity
on medium and
long waves is
good and there
are no traces of
self - generated
whistles. Tuning
on the short-wave
ranges is easy
and the set is
exceptionally sen-
sitive, even on
the shortest wave-
lengths. -It is un-
usual to find broadcast sets with
special provision for the 11- and
13-metre bands and the makers
are to be commended on this ex-
tension of the usual short-wave
range.

Constructional Details. — The
cabinet work is of a high stan-
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general illumination of the in-
terior of the cabinet. A third pilot
light carried on an arm on the
main switch spindle illuminates
the appropriate station and wave-
range panels in  detachable
escutcheon plates on the front
panel.

EXTENSION SPEAKER
IMPEDA‘NCE 3 OHMS
>

N\
. 00025 uF
22kl 0-47MNL 0:4a7TMl  F3IMA I
ARAASAAAARASANNAN ; A 1
r—ll—{
560 pF
JlooosuF I

F - SIGNAL & ouTPUT
AMPLIFIER ! el &oeF STAGI—
7Kg 100pF AMPLIFIER | Coop b4
= 2
=0'1uF F
e | 200w TONE CONTROL 0:47MA
() |
4 o
v¥>—A 2 N s _ ) Pa—
PICKUP __j VOLUME CONTROL|  $g-47Mf1 s i -
1M — N
F o souF |
00054 l o
05uF rsMA BN
o 1 | .
) AC
0 mF‘-IL- j MAINS.
necessary to cope with back- dard, with'a satin veneer finish. The single chassis unit runs the

ground noise or sideband interfer-
ence. Normally, one can make
full use of the ‘* High’’ position,

Illumination of the tuning scale is
by two lamps which are mounted
accessibly on the chassis and give

full width of the cabinet and all
components are well spaced and
accessible. Trimmers for the pre-
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Ekco Model A52—
tuned stations are arranged in
adjacent rows at the back of the

chassis and can be adjusted by
screwdriver.
A knurled screw switch in the

Wireless World

centre of the pickup and exten-
sion loudspeaker terminal panel
disconnects the main loudspeaker

if this is not re-
quired when the

Interior of Ekco
Model Agz. The
scale lamps also
give general
illumination  of
the interi.r of the

cabinet.
external unit is
working.

The makers of
the As2 are E. K. Cole, Southend-
on-Sea, and the price is £28 7s
plus £9 4s 4d purchase tax.

Single-valve FM Converter

A GOOD deal of interest, as well
as some criticism, seems to
have been aroused in America by
a circuit recently introduced by
the Hazeltine Electronics Corpora-
tion. With the help of one double-
triode valve the Fremodyne, as it
is called, converts an incoming
F.M. signal into a form suitable
for feeding the A F. amplifier of a
conventional A.M. receiver.

One section of the valve works
as the local oscillator necessary for
superheterodyne conversion, while
the other section functions as (1)
a superheterodyne converter to an
L.F. of about 22 Mc/s; (2) asuper-
regenerative [.F. amplifier of high
gain; (3) an F.M.-to-A.M. con-
verter, and (4) a detector giving
an A.F. output. The need for
manual reaction control of the
super - regenerative circuit is
avoided by using an automatic
stabilizer.

The F.M. signal developed
across the input circuit is applied
to the grid of the super-regenera-
tor section and mixed with the
local oscillations ; the resulting 22-
Mc/s LF. is amplified by the
super-regenerative detector, which
feeds into the audio amplifier of
a normal receiver,

The circuit has been criticized
in the American journal Elec-
tronics on the grounds of radia
tion and poor audio-frequency re-
sponse characteristics, though the

sponsors claim that signal-fre-
quency radiation is some 30-4odb
less than that of an ordinary
super-regenerator.  Another dis-
advantage is that, as side-tuning
is used, there are two positions on
the tuning dial for cach station ;
both positions represent correct
tuning.
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Reprints of Articles

THE following is a list of reprints
of articles which have appeared
in recent issues of Wireless World.

The price of each of the reprints,
with the exception of ' Television
Receiver Construction’’ which costs
2s 6d (by post zs gd), is 6d or, by
post, 74d. They are obtainable from
our Publisher, Dorset House, Stam-
ford Street, London, S.E.1.

Ex-Covernment Valves and C.R. Tubes.
List giving valve type designations and
their commercial equivalents (August, 1945),
together with the characteristics of some
ex-Serviee C.R. tubes (December, 1947).

‘““ Wireless World” Quality Amplifier.
Circuit details for 4-, 8- and 12-watt de
signs, January, 1946.

Ex-R.A.F. Communication Receiver.
Modifications to the R1I155 for civilian
use. July, 1946,

Push-pull
gain amplifler eireuit.
August, 1947.

Phase Splitter., New high
By E. Jeffery.

Quality Superheterodyne. Design for a

nine-valve receiver. By 8. A, Knight.
December, 1947.
High-Quality Amplifier Design. Circuit

details for an amplifier with tetrodes in
push-pull in the output stage. By P. J.
Baxendall. January, 1948,

Television Receiver Construction. Details
for building a straight vision receiver and
a sound channel (up to the detector) sync
separator, hine and frame time-hases and
power supply unit. January-December.
1947,

Marconi Aircraft Radio

MARCONI LIGHTWEIGHT RADIO INSTALLATION, AD97/108, fitted in
standard-type racking in an 8-11 seater de Havillani Dove passenger air
transport
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Does Distortion Matter ?

LIVELY and interesting discus-

sion on the subject ‘“ To What
Extent Does Distortion Matter in the
Transmission of Speech and Music’’
was recently opened before the
Radio Section of the I.E.E. by P. P.
Eckersley, former Chief Engineer of
the B.B.C. He stressed that his re-
marks were intended to indicate the
heads of a fact-finding agenda rather
than to be dogmatic.

On the general issue, he pointed out
that the conditions must be defined
before raising the question whether
this or that form of distortion
‘“matters.”” The absence of a few
octaves did not matter to the tele-
phone user, nor was the broadcast
listener much worried by distortions
if the programme were vitally inter-
esting.  On the other hand, the
sensitive ear of a musician resented
the combination tones and the miss-
ing frequencies which were too often
the characteristics of the reproduc-
tion of orchestral performances.

There were  technicians  who
argued that all types of distortion
mattered and that, until the sound
field to which the ear of the listener
was subject was an exact replica of
that in which the microphone was
situated, their task would not be
complete.

There were others who believed
that the inevitable artificialities of
practice denied the possibility of
really faithful reproduction. But
just as a two-dimensional picture of
a three-dimensional subject could be
harmonious and beautiful, so an
artificial reproduction of sound could
give pleasure and evoke emotion.
Assuming that argument to be true,
then some forms of distortion did
not matter.

So long as we could not have
binaural reproduction and had to
contend with the superimposition of
the acoustics of the place in which
we listened on those of the place
where the sounds were received by
the microphone, the result must
lack absolute fidelity. As fidelity was
finally judged by the ear of a human
being with an emotional capacity,
the technician would have to learn
to what extent he might synthesize
the original sound in order to evoke
emotion and give pleasure to the
human being.

Generally speaking, the public
that listened to broadcasts, record-

ings and public address systems was
satisfied ; it tolerated distortion for
the sake of an ultimate pleasure or
convenience. This toleration of the
public, however, did not justify the
technician’s neglect of the outstand-
ing problems of reproduction—far
from it—for a better synthesis mean-

Extent of Its
Effect on
Reproduced
Speech and Music

sSesessnes

ing more pleasure and convenience
for everyone.

Turning now from generalities to
a more technical examination of the
problem, Mr. Eckersley said the
most obvious deficiency was the
failure to reproduce the full audio
spectrum -— the upper f{requency
region was subject to serious attenu-
ation.

Efforts had been made during re-
cent years to increase the frequency
response by one or two octaves but
the result, at least to some ears, had
been singularly disappointing—the
‘“ glitter”’ of the modern ‘‘top "
was more offensive than the previous
mellow boom-—so that one was often
thankful for a tone control which
eliminated the unpleasant harshness.
A recent consensus of American
opinion had shown that the average
person did not like high-fidelity re-
production. If high-fidelity repro-
duction meant the mere inclusion of
a greater proportion of high-fre-
quency waves and the disregard of
any other factors, then American
opinion was acceptable. One must
ask why should a loudspeaker, which
gave a reasonably constant output
power over a wide frequency band,
under steady-state conditions of
measurement, nevertheless gavea re-
production of speech and music
which, by aural judgment, was
unsatisfactory.

An uninformed opinion might
have suggested that the wider the

window was open the more dust was
blown in, or, to put this analogy in
technical  phraseology, harmonics
and combination tones might domin-
ate the feeble components of the
upper spectrum, and therefore it was
better to remove everything than to
be left with a host of spurious tones
which masked the subtleties of the
upper register.

If the difficulties encountered in
reproducing a clean ‘‘ top response "’
consistent with low production costs
were too formidable, then the
question arose: ‘‘ What shape would
the attenuation/{requency-charac-
teristic curve have to take in order
to give the most pleasing syn-
thesis ? ** Some while ago opinions
were expressed that a loudspeaker
giving a maximum response in the
middle register; i.e., 8oo-1,200¢/s,
and an attenuation curve rising sym-
metrically on either side of this
peak, produced a result more accept-
able than that obtained with a curve
which was asymmetrical about a
middle frequency band. The opener
asked whether that proposition had
been examined and, if so, was it
valid when tested scientifically ?

In that connection it had been
stated that better results could be
obtained when using a characteristic
that showed falling attenuation for
rising frequency; this artificiality
was said to balance that arising from
the superimposition of the acoustics
of the room in which the listener was
situated on those of the studio or
auditorium whence the sound waves
emanated.

Reports on the progress of the re-
search on the vibration of loud-
speaker diaphragms and armatures
would be interesting. A theory
existed that a distortion in reproduc-
tion was caused when any moving
mass in a transducer continued to
vibrate after the stimulus causing it
was cut off abruptly. Perhaps that
had some bearing on the difficulty
in obtaining satisfactory wide-band
response.

Many modern amplifiers produced
combination tones and harmonics.
Even harmonics were said to produce
less offensive distortion than odd
harmonics, owing to their octaval
relationship.  Combination tones
were probably more offensive than
harmonics. Therefore, assuming a
distortionless amplifier, it seemed
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probable that many loudspeakers
themselves produced combination
tones owing to their non-linear re-
sponse curve with changing ampli-
tude.

If this discussion were to be com-
prehensive, it should not be confined
wholly to considerations of broad-
cast and gramophone reproduction.
An increased intelligibility of the
public telephone service would be of
real value. It appeared that a great
deal of work was centred upon the
receiver, whereas the carbon trans-
mitter remained the weak link in the
chain,  Mr. Eckersley asked what
were the plans to improve matters
on both a long and short-term basis ?

Another difficult problem was
measurement. How, for instance,
was it proposed to extend the fre-
quency range at which accurate
measurement of sound power could
be made; was the probe microphone
to remain limited in use to frequen-
cies up to 3-4 ke/s, a gamut in which
it had proved so valuable ?

Slow Progress in Broadcasting

Returning to broadcasting, it was
disappointing to note how relatively
little improvement had been made
over a long period of years.  This
was not to say, for instance, that
when a modern expensive receiver
was situated close to a powerful
broadcasting station, it could not
take advantage of the many valuable
improvements that had been made
in studio, microphone and recording
techniques (and which were some-
times available to the public). The
point it was desired to make was
that the average middle-priced
domestic radio recciver used in a
normal manner gave only an average
result because usually the available
frequency spectrum was limited by
sideband interference. So long as
radio programmes were distributed
by the obsolescent system of radiat-
ing modulated low- and medium-
frequency carrier waves, so long
would the incentive to make avail-
able to the public better reproduc-
ing instruments be lacking. The
public had grown accustomed to
accept a mediocre standard of clarity
from their radio receivers; that
tolerance of the public ear encour-
aged laziness.

Thus, while it would be of no
value to set up high-fidelity trans-
mitting systems if the average re-
ceiver could only handle it by

Wireless World

reproducing additional harsh upper
octaves, yet it would at least pro-
vide the basis 1o obtain that better
synthesis which, while not neces-
sarily reality, would be a greater
source of pleasure — what else
mattered ?

The  discussion  which followed
showed that, while there was reluct-
ance to abandon the thesis that per-
fect reproduction could be achieved
ultimately, most speakers thought
that there were limits of technical
elaboration and cost which at the
present time prevented practical
realization of perfection by known
methods. In any system of distribu-
tion—broadcasting, wire relay or
gramophone records—the originators
of the programme had no control
over the reproducing equipment,
which included the listening room.
One speaker contended that perfect
reproduction was impossible in the
average living room, not only be-
cause there were characteristic vibra-
tion modes (eigentones) which might
increase the sound level by as much
as 25db at some frequencies, but
also because the repetition fre-
quency of reverberation of sound
pulses (e.g., single staccato notes)
was much higher thau in a large con-
cert hall and had an irritating effect,
The contrary view was expressed by
another speaker who contended that
the ear was conditioned to accus-
tomed surroundings and became
alert only to unaccustomed condi-
tions; e.g., a bathroom or the Albert
Hall. Under steady-state conditions
the room acoustics were relatively
unimportant and subjective curves
of the loudness/frequency response
of the same loudspeaker taken in
“live”’ and ‘“dead’’ rooms showed
only minor differences. The rate of
decay of vibration in a loudspeaker
after the input had ceased might
pass unnoticed if it were similar to
the reverberation characteristics of
the listening room.

The loudspeaker was notoriously
the weakest link in the chain and
could be a prolific source of har-
monics and combination tones, A
three-dimensional model was shown
of the amplitudes of harmonics de-
veloped by a loudspeaker for various
fundamental input frequencies
throughout its range. This indicated
wide variations of amplitude charac-
teristic with frequency. There was
also much to be learned about the
relationship of the electrical and
mechanical impedances of a loud-
speaker.
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The difficulties of extending the
high-frequency range were discussed
at some length. It was thought that
the experiments of Chinn and Eisen-
berg in America did not prove that
listeners preferred a restricted fre-
quency range, but that they
objected to subtle distortions intro-
duced by the equipment. The
quality of the high-frequency re-
sponse could be judged by listeners’
reactions to a top cut; in a bad re-
production the result would be
described as ‘‘ mellow,”’
production, ‘mufiled.”” The experi-
ments of Olsen with direct listening
through acoustic filter screens con-
firmed this opinion,

One speaker thought that too
much attention had been given of
late to high-frequency response and
that it was of even greater import-
ance to make sure of a clean bass re-
sponse, since harmonics of low fre-
quencies could cause trouble over
a wider frequency range.

The presence of combination tones
was not always a sign of distortion
in the equipment. The orchestra
itself was a prolific source, particu-
larly when there was faulty intona-
tion in the playing. It was
necessary for engineers to learn to
distinguish the origin of combina-
tion tones, and to this end direct
comparison between the original and
the reproduced sound should be
made on every possible occasion. It
would be found that the tolerance
of the ear for distortion depended
to a marked degree on the nature of
the programme material.

«

Do Musicians Know ?

Controversy developed over the
value of the trained musician as a
judge of quality of reproduction.
Some speakers held that executant
musicians such as organists, who
were skilled in selecting and com-
bining tone-colours, could give valu-
able advice; others that musician-
ship was a disadvantage, since it
was an intellectual rather than a
sensory talent. The form of the
composition and the technique of
performance took precedence in the
mind of the musician listener over
the quality of individual instru-
ments. Perfect reproduction was
not essential, and a synthesis giving
a satisfactory resolution of the
various instruments of the orchestra
would carry all the ‘‘information’’
necessary to the enjoyment of the
composer’s ideas.

in good re-

-
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Providing technical

The new coaxial line connector LéI6 is
shown here. It is interchangeable with
the range and sells at 3/-

We are asked for a satisfactory
method of joining lengths of co-axial
cable, at best a tricky operation.

Our own installation department
frequently require the same facilities,
and we benefited by our war-time
experience of supplying airborne
dipoles and feeders which were in-
stalled in component parts of air-
craft—fuselage, wing sections, etc.,
and at the point of assembly the
co-axial feeders were plugged to-
gether. For our present-day require-
ments, when wiring a building, or for
example an exhibition, we use two
plugs 1..604 at 1/6 each and one line
connector L.616 at 3/-. If consider-
ing the matter of saving odd lengths
of feeder at say 1/3 per yard, the
cost is about equal for joining five
vards, and anything over five yards
shows a very considerable saving.

The Post Office Engineering De-
partment responsible for investi-
gating reported cases of interference
are reluctant to take action unless
the listener making the complaint
has a reasonable aerial. A large
number of complaints are ascribed to
indifferent aerial arrangements, and
in view of this known fact we are
surprised that sets should be widely
advertised as ‘‘ requiring no aerial.”
The difference in quality of reception
between a receiver using no aerial
and one using just a ‘‘ Winrod ”
window mounting aerial has to be
experienced to be appreciated, and
surely 19/6 is not too much to ask
even for an aerial intended for use
with a “second "’ receiver in the
home. This price would be less than
the cost of an alternative method of
wiring for multi-point reception. It
would, of course, not be an anti-
interference aerial such as the
‘“ Skyrod "*1 and ‘‘ Eliminoise "'*2,
but where interference is not too
severe one can use a short length of
screened feeder.

Wireless World

THE “BELLING-LEE PACE"

Advertisements 33

information, service and advice in relation
to our products and the suppression of electrical interference

From Blackpool and Leigh we
hear of dealers using with consider-
able satisfaction ‘“ Winrod ’ aerials
with screened feeder to combat such
interference. This is quite a logical
development. Without doubt a
“Winrod "’ window mounting aerial is
more efficient than any indoor aerial.
It is outdoors and it does stick out
away from the building.  Such an
aerial is bound to give an improved
signal to noise ratio, unless inter-
ference swanps the programme.
There might still be interference
picked up by the lead-in from the
aerial to the set or picked up from
the mains wiring in the house or
building. 1By screening the lead-in
with a few yards of low capacitance
screened cable, this pick up of *“ not
too severe " interference will be pre-
vented. As a word of warning we
would not recommend the use of a
screened lead unless the " Winrod
was mounted not nearer the ground
than a first-floor window sill.  We
cannot overstress the point that the
length of this screened lead should
not exceed five or six yards, and that
a good quality co-axial be used such
as 1..600, or the losses will be greater
than the gain. In a truly anti-inter-
ference acrial of good quality such
as the ' Eliminoise,”” transformers
are introduced at the collector end of
the cable, and again at the receiver,
for the express purpose of matching
the impedance of the aerial to the
screened cable, and back to the input
impedance of the receiver.

The ** Lliminoise ”’ can, of course,
be used with a * Skyrod '’ erected
well out of range of severe inter-
ference, and a long screened lead may
be taken to the receiver without
appreciable loss of signal.

So far as *‘ Belling-Lee " is con-
cerned we do not really mind whether
we sell aerials or interference sup-
pressors. But we would remind
readers that a set lead suppressor
L..300 sells at 59/6, whereas a
“ Winrod " aerial L 581 sells at 19/6.
In many cases where a receiver is
picking up a lot of interference, a
*“Winrod "’ is the most reasonable
proposition for the listener.

R.C.M.F. EXHIBITION

We hope you will come and visit
us at the above Exhibition to be
held at the Grosvenor House Hotel,
Park Lane, London, W.1, on March
2nd to 4th inclusive. Our Stand
is No. 34. We shall be showing a
comprehensive range of components
and aerials, many of them available
for the first time. These include

The illustration shows the “WINROD
window aerial L581. Price 19/6.
(Note to dealers at foo: of page)

the new 138.\ valveholder, our range
of Television and car radio co-axial
plugs and sockets with an outlet
box for skirting board termination.
A new two-pin reversible or non-
reversible plug for use with our
balanced twin feeder 1.336. Our
range of suppressors include a new
design in car suppressors, which
screw into the H.T. lead socket on
the distributor, while the terminal
carrying the lead from the coil
screw into the head of the suppressor.
An essential item for the prevention
of interference with the Television
and Electronic industry.

*1. ** SKYROD '’ (regd. trade
name) 18ft. collector in 3 sections
with chimney lashings.

L.518 Collector only £4 4s.

L.618 Complete with ‘' Elimin-
oise '’ equipment and screened feeder,
£10.

*2.  **ELIMINOISE '’ (regd.
trade name) L.308k aerial and
receiver transformers, 5oft. screened
feeder, aerial and earth wire and
insulators complete, £6 6s.

*3. Set lead suppressor, L.300/3.
£2 19s. 6d.

Note to dealers :

** WINROD ’* AERIALS, ex-
stock, from your wholesaler (supplied
in cartons containing 6).

BELLING & LEE LTD

CAMBRIDGE ARTERIAL ROAD, ENFIELD. MIDDX
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"ELIMINATE
SOUND

DISTIDRNIVN

Candistortion be eliminated? Not
quite, of course, but it can be reduced
to a minimum by the use of loud-
speakers which will introduce

as little discoloration as possible—
well designed loudspeakers—
Vitavox loudspeakers in fact.

CONSOLE EETAVOX
REPRODUCER MODEL KC10
petgecs or beper entng in e bor the - MANUFACTURERS OF SOUND EQUIPMENT

K12/10 12 in. moving coil loudspeaker in an

acoustically damped, totally enclosed, cabinet VITAVOX LIMITED
cf optimum dimensions, The walnut veneered W d
oabinet is hand polished and fitted with an Westmorland Road, London, N.W.9, Englan

anodised aluminium grille. PRICE 20 Gns. Grams ; Vitavox, London, England

E.M.i. basic training

fgs you for e"""Y ,50 he Correspondence and College Courses provided by E.M.I. Institutes
as"fi’ s in such fields which cover recognised diplomas such as the City and Guilds, etc. are
. written and supervised by E.M.L.* scientists who are specialists in
EN(s;fa\élE%ElN . Electronic Science.
A Courses are already available in such subjects as Basic Radio, Basic Television,
OPERATING etc., and the prospectus is being constantly extended.
O With this basic training you can eventually become a specialist in Television
D%\ElsEll?c?Pa 2'3_'_ Radio Communications, Radar, Navigational Aids, Audio Frequency, Medical
. and various Electronic applications. There are also short courses for Executives,
TECHNICAL Amateurs, Students, etc.
SALESMANSHIP For full details apply to your local “ H.M.V.” Radio dealer or direct to :—
TEAC:-"NG The Principal : ProFessor H. F. TREWMAN, M.A. (Cantab), M.L.E.E., M.I.Mech.E., M.Brit.L.LR.E.

E.M.I. INSTITUTES LTD
Dept. 16, 43, Grove Park Road, Chiswick, London, W.4

% The E.M.1. Group includes “H.M.V.”’, Marconiphone and other important electronic interests
E.37
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Manufacturers’ Products

Universal Oscilloscope

AN interesting oscilloscope has
been developed by Cinema-Tele-
vision, Ltd., of Worsley Bridge
Road, Lower Sydenham, London,
S.E.26, and was shown recently at
the firm’s private  exhibition.
Known as the Universal Oscillo-
scope, it incorporates a 6-in tube
and is built as a desk-type instru-
ment with a sloping front. It
measures 3{t 6in high by 2ft square.

It is unit built and each unit has
its own power supply to avoid
interaction. The units can be varied
to suit individual requirements.
They include a simple time base
covering 5c¢/s to 150kc/s and an
amplitude-stabilized time base with
an upper limit of 250ke/s.  Thix
gives a constant-amplitude trace
and is calibrated in frequency with
an accuracy of + 4 per cent.

There is a signal amplifier cover-
ing 5c¢/s to 1.5Mc/s, which pro-
vides an output sufiicient to fill the
screen with an input of 1 VR.M.S.
and the gain control has sufficient
range to permit it to accept an in-
put of 25 V. The alternative ampli-
fier is direct coupled and covers
o--5Mc/s; again, the input is 1V
for full deflection.

Both double- and five-heam switch
units are available. The latter per-
mits five traces to be displayed to-
gether. There are five amplifict

Cintel Universal Oscilloscope

channels, each covering o—5Mc/s,
switched by a ring-of-five counting
circuit. Internal switching frequen-

cies of goc/s, 750c/s, and 8kc/s
are provided and by external con-
trol frequencies of 50c/s to 30 kc/s
can be unsed.

Midget Coils

THE present-day trend to reduce
the size of all components
where possible is well exemplificd by
the new range of miniature coils
wound on Polystyrene formers ob-
tainable from Meteor Electronics, 1,
Gloucester Row, Esplanade, Wey-
mouth, Dorset.

The moulded formers measure
only. lin dia. and they have adjust-
able dust-iron cores. Medium and
long waveband coils, aerial, R.}.
transformers and oscillator types
are wound with Litz stranded wirc,
while an appropriate gauge of

Meteor type M.D. midget coil on
Polystyrene former with adjustable

dust-iron core. Its size can be
julged by comparison with inch
markings on the ruler.

enamelled conductor is used for the
short-wave units. Coloured sleeves
are threaded over the loose ends of
the coils for identification purposes.

These midget coils are known a-
M.D. type. As examples of price,
medium- and long-wave aerial coils
cost 3s 3d, R.F. transformers 3s.
and oscillator coils for a 465-Kc/s
1.FF., 25 9d each. Short-wave coils
of all types cost 2s 6d each.

Albion Coil Packs

RANGE of coil packs for use
in superheterodyne receivers,
cembodying small but efficient dust-
iron cored coils, has been introduced
by the Albion Radio Manufacturing
Co., Mill Lane, Margate, Kent.
They are made in three- and four-
band types and several models are
available in each style.
The three-range models, for
example, give the choice of an alter-
native short-wave band which can
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be either 19 to 50 metres or 13 to
35 metres. Likewise the four-range
packs are available with short-wave
bands of 19 to 50 and go to 250
metres, or 13 to 35 and 34 to 100
metres. The medium and long-wave

Albion three-range coil pack with-

out screening cover. [t will be seen
that all trimmers and padders are
very accessible.

coverages are 200 to 550 and 8oo to
2,000 metres respectively.

Either style is available com-
pletely or partially screened and
with or without an 1.F. filter for
165 kc/s.  Wave-change switching
with a gramophone pickup position
is included, together with all trim-
ming and oscillator padding capaci-
tors. Complete circuit details of
typical all-wave superhets embody-
ing thesec coils are included with
cach unit.

Prices range from 36s 6d for a
partially screened three-range model
to 48s 6d for a four-range fully
screened pack fitted with an L1
filter.

A.C./D.C. Receiver

UNIVERSAL mains equivalent

of the Model 371A has been pro-
dnced by Philips Electrical, Century
House, Shaftesbury Avenue, Lon-
don, W.C.2. To be known as the
Model 371U, the new receiver em-
ploys a CCH35 frequency changer,
EF39 LF. amplifier, EBC33 de-
tecter, CL33 output, and CY31
rectifier, with a consumption of 66
watts at 220 volts. The price will
be £16 16s, plus £5 7s 1od purchase
tax.

Hermes " Radio Tourist”
Portable

The description of this receiver on
p. 47 of the February issue referred to
the sliding aerial as a metal panel. In
fact the aerial is a small frame winding
enclosed in a moulded plastic panel.
Incidentally, the price of this set, includ-
ing waterproof carrying case, is now
£14 145, plus {4 14s od purchase tax.
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Licence Record ¢ Radio Exhibitions ¢ Interference

Suppression ¢ Salaries and Status

OVER 11,000,000

N increase of over & quarter ot

a million broadcast receiving
licences during 1947 brought the
total for Great Britain and Northern
Ireland to approximately 11,057,000
at the end of the year. The Decem-
ber figure included 32,700 television
licences.

Holders of ‘‘sound’ licences
(£1) are reminded by the P.M.G.
that it is now necessary to take out
a f2 television and sound licence
immediately a television set is in-
stalled. A rebate on the unexpired
portion of the surrendered [:
licence will be made at the rate of
1s 8d per month.

RADIOLYMPIA

T has now been decided by the
R.1.C. that there will not be a
national radio exhibition this year.
Plans are, however, being made to
hold the next exhibition at Olympia
in the autumn of 1949.

The decision not to have a show
this year has been made in order to
enable manufacturers to concen-
trate on production for the indus-
try’s £12,000,000 export target set
by the Government.

COMPONENTS EXBIBITION

HE fifth annual exhibition of

radio, television and electronic
components and test gear, organized
by the Radio Component Manufac-
turers’ Federation, will be held in
the Great Room, Grosvenor House,
Park Lane, London, \W.r, from
March 2nd to 4th. Admission to the
exhibition is by invitation of the
Federation and accredited radio
engineers and manufacturers are
cordially invited. It is hoped to in-
clude a report in our next issue.

‘“ SCIENTIFIC RADIO”
CONVENTION

HE I.E.E. is planning to hold a
convention on ‘' Scientific
Radio’’ on April 7th and 8th. This
is in some respects a preliminary to
the meeting of the Union Radio
Scientifique Internationale, to be
held in Stockholm later this year, as
from it will be correlated the British
contribution to that meeting. The
convention is being organized in col-
laboration with the British National
Comimittee for Scientific Radio set
up by the Royal Society.
Sessions will be held during the
afternoon and evening of each day

irom 2-4.45 and 6-8.45. The sub-
jects to he covered by the four scs-
sions are: standards and measure-
ments, propagation, radio noise and
radio physics.

Invitations to the convention,
which will be held at the 1.LE.E.
headquarters, Savoy Place, London,
W.C.2, are being sent to kindred
learned societies.

TELEVISION INTERFERENCE

CTIVIE measures are being taken

by the Radio Industry Council
to eliminate clectrical interference
with television reception. Since the
worst source appears to be motor
car ignition systems this is being
tackled first. Moreover, trom 835
to 95 per cent of this interference
can be eliminated by fitting a resis-
tor of from 5k to 10kQ in the H.T.
lead from the ignition coil to the
distributor.

Two types of suppressor are now
available; one is a screw-in fitting
for the centre of the distributor and
into which the lead from the coil
is fitted as usual, while the other is
a bakelite tube 2in long and }in in
diameter which is inserted in the
lead between the coil and the dis-
tributor. The cost is 1s Gd. In-
vestigations have proved that the
one resistor needed has no harmful
effect of any kind on the performance
of the average car engine.

Ignition interfer-
ence suppressors
recommended by
the R.I.C. On the
left is a screw-in
type for the distri-
butor and on the
right a resistor for
inserting in the
H.T.lead from coil
to distributor,

Many large-scale users of motor
vehicles have already suppressed
their cars or are about to do so;
these include the G.P.O., B.B.C.,
all police authorities throughout the
country, London Transport, and
the National Road Transport Feder-
ation. Incidentally, all staff cars
operated by our Publishers are sup-
pressed,

The R.1.C. campaign has already
resulted in traders and dealers
throughout the radio industry giving
a lead by suppressing their motor
vehicles.

TECHNICIANS’ SALARIES

CHARTER for technical statt

in the engineering and metal-
lurgical industries has been pro
duced by the Association of Scien-
tific Workers.

The grading and minimum salarv
scales set out in the charter are
intended to apply to engineers.
metallurgists, chemists and other
scientific and technical workers em-
ployed in laboratories, etc.

The salaries, which include the
1947 cost-of-living bonus paid in
the engineering industry, vary from
£5 10s a weck for a 2:1-year-old
assistant without academic” qualifi-
cations to £1,250 a year for a senior
engineer in a supervisory capacity.
An_ engineer with the experience
and/or qualifications making him
cligible for corporate membership ot
the appropriate professional institu-
tion, who is not younger than zr
years of age, will receive £440 p.a.
rising by ten yearly increments of
£26 to £700.

SERVICE TECHNICIANS’
STATUS

RATES of pay have also been

agreed between the Radio and
Television Retailers’ Association
and the Guild of Radio Service
Engineers for service technicians.
These will apply to men on the
Radio Service Trade Register and
are hased on the certificated quali-
fications as set out below. Men
over 21 years of age who are not on
the register are covered by an
earlier agreement and will be paid
not less than £5 55 per week.

The three classes of certificate
and the rates of remuneration
are: —

Certificate “A”, issued to persons i
mitted to the Register by virtue of their
having passed the R.T.E.B. examination.
£6 5s. per week.

Certificate ™ B ", ixsued to riadio serviee
technicians admitted to the Register ou
the basisa of having served an approved
apprenticeship or having had ftive years’
expirience in approved employment, £6 per
week.

Television Certificate, issued to holders
of “A” or “B’ who lave also satis
factorily passed the televisioh course of a
manufacturer, £6 108 per week.

AMATEURS’ EXAMINATION

’I‘HIS year’s City and Guilds ot
London Institute examination
for prospective amateur transmitters
will be held on May s5th from 7 to
10 p.m. Candidates should apply to
their local technical colleges tor par-
ticulars and entry forms which must



March, 1948

be completed by March 1st. As pre-
viously stated there will be only one
examination this year.

PERSONALITIES

F. J. Addington Hall has taken
charge of the radio accessory a_ml

domestic appliance marketing division
of Truvox Engineering Co., and T. W.
Spurr the contracts division.

J. W RIDGEWAY R. J. KEMP, Mar- J. A. SMALE—now en-
new Radio Industry coni's new chief of gineer-in-chief,  Cable
Council chairman. research. and Wireless.

. R. Hughes, AMLELK,
MO Brit.1.R.E., who was technical secre-
tary of the British Radio Valve Manu-
facturers’ Association from 1942 until
the end of last vear, has now joined
Hivac, Ltd., and will be responsible
tor all technical liaison both with cus-
tomers and with associated companies,
I’rior to joining B.V.A. he was engaged
in telephone engineering with Siemens
Bros., \Woolwich.

J. W. Ridgeway, 0O.B.E., a director
and radio division manager of the
Edison Swan Llectric Co., has been
elected chairman of the Radio Industry
Council for the current year in suc-
cession to G. Darnley Smith, of Bush
Radio. C. O. Stanley, C.B.E., chair-
man of the board of Pye, Ltd., has
heen elected vice-chairman.

J. G. Robb, Marconi's deputy chief
engineer and chief of the company’s
research  laboratories, has been  ap-
pointed  chief of a new engineering
division established by Marconi's and its
associated companies, He is succecded
chief of the research lahoratories by his
assistant, R. J. Kemp.

J. A. Smale, AF.C,, 13.8c., MLLEE.,
who has been appointed lingineer-in-
Chief, Cable and \Wireless, succeeds
G. H. Entwisle, who retired in Januarv.
Mr. Smale has been concerned with de-
veloping long-distance short-wave relays
as 2 means of overcoming unfavourable
propagation conditions, and wrote on
this subject in Wireless World, August,
1044, te also originated important
development work on frequency-shift
keying and organized wartime emer-
gency wireless circuits, He attended
all the more recent international con-
ferences.

F. Neil Sutherland, M.A., M.LE.E,
has been appointed general manager of
Marconi's Wireless Telegraph  Comi-
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pany. He joined the English Electric
Company, the parent company, in 1922
and in 1925 became its chief engineer
in South America. In 1936 he was
appointed managing director of English
Electric in South Africa,

Capt. B. R. Willett, C.B.E.,, hsS.C,
has relinquished his post as general
manager of Marconi’s on being  ap-
pointed to undertake mission to over-
seas countries to intensily the com-

pany’s export trade.

Dr. R. C. G. Williams, Pn.n.,
B.Sc.(Eng.), M.LE.E., who, after a few
months in the U.S.A,, was appointed
an executive engineer of the North
American Philips Company early last
vear, has now been appointed chicf
engineer of Philips Electrical ' to
advise the managing director on all
technical matters.” He is also retain-
ing his American connection. Prior to
going t¢ America in May, 1946, he was
general manager of the Electronics
Division of Murphy Radio.

DR. K. C. G. WILLIAMS-—chief
engineser, Philips Electrical.
OBITUARY
\We regret to record the death of Sir
Allan Powell, G.B.LL., at the age of 68,
on January 24th. He was chairman
of the B.B.C. Board of Governors from
1939-1946.  Prior to his B.B.C. ap-
pointment he held many administrative
posts in national and local govern-
ment.
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IN BRIEF

B.B.C. Television O.B. Unit.—\Wv
were misinformed regarding the tele-
vision O.B. equipment being supplied
to the B.B.C. by Pye, to which reference
was made in our January issue, The
equipment is limited to that which pro
Jduces the video signal and does not
include any radio equipment. It also
makes no provision for the transmission
of the sound channel.

Monopolistic.—The arguments which

F. NEIL SUTHERLAND
__Marconi’s new general
manager.

led the Post Office to favour a mono-
polistic broadcasting organization
in this country, together with the
relevant matter which preceded the
establishment of the B.B.C., were set
out in an informative article by R. Ii.
Coase in the August, 1947, issue of
Economica, issued Ly the London
School of Yconomics. Copies of the
journal are obtainable from the London
School of Economics, Houghton Street,
Aldwych, London, W.C.2, price 5s.

Pictorial Record.—To mark the silver
jubilee of British broadcasting the
13.B.C. has issued an illustrated booklet
covering the period 1922-1947. The
price of this 48-page booklet, which in-
cludes 130 photographs, is 2s.

B.B.C. Research.—A\ country man-
sion at Kingswood, Surrey, has been
acquired by the B.B.C. for use as an
engineering research station.

Ideai Home.—Radio and television
will again be featured at the Daily Mail
tdeal  Home Exhibition which cele-
brates its silver jubilee at Olympia in
March. The exhibition opens to the
public at 5 p.ni. on March 2nd; there-
after from 9.30 a.m. to 9.30 p.m. each
weekday till March 25th.

Ship-to-Shore, — More than 285,000
ships communicated with Post Office
coast stations during 1947 and nearlyv
658,000 radio telegrams were exchanged
Between vessels and these stations.

Waste Paper.—A drive to collect an
additional 100,000 tons of waste paper
by July is announced by the Waste
Paper Recovery Association. This
quantity is equivalent to a saving of
1o million dollars.  The Association
stresses that waste-paper salvage is even
more important now owing to currencv
shortages than during the war.

Aeronautical I—Under a special air
mail subscription arrangement our
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associated journaj Flight can be in the
hands of readers in the United States
and Canada within 24 hours of publica-
tion. The special subscription rate for
Canada and U.S.A. is £4 ($16) for six
months, which may be remitted to
British Publications Inc., 150, East
35th Street. New York, 16, N.Y.

INDUSTRIAL NE ws

B.E.T.R.O. announces that in re-
sponse to a number of cnquiries it is
undertaking an “on the spot " survey
of matket data in Turkey, Iraq and
Iran.  The services of Wilfred Sloane,
who is leaving for the Middle East in
Maich, are available to all exporters,
FFurther information can be obtained
Iromn  the Seeretary,  British Export
Trade Researci Organization, 48, Dover
Street, London, Wy,

B.V.A.—With  the resignation  of
I. R. Hughes trom the British Radio
Valve Manulacturers’ Association, the

J. R. HUGHES. - from B.V.A. to
Hivac.

post ot technical secretary has lapsed,
but P. A, Fleming has been appointed
technical assistant to \V, R. West, the
secretary,

Radio & Television Trade Federation
is the name of a new organization which
has been  formed by the Radio and
Television Retailers’ Association and is
registered as a trade union.  Details
of membership, which is open to re-
tailers, wholesalers and manufacturers,
are available from the secretary, 11, A,
Curtis, 18, Woburmn Square, London,
W.C.a. The chairman is I+, J. Smith.

AlLS. Products, formerly manufac-
tured by Aligned Instrument Services
of 1, Colworth Road, Leytonstone,
London, .11, will in future be made
and distributed by the London Tele-
vision Co., Ltd., 694, Lea Bridge Road,
I.eyton, London, E.10. .

B.I.LF.—This year's British Industries
Fair, which is being organized by the
Board of Trade, will be held simnu)-
taneously in London and Birmingham
from May 3rd to 14th. The Radio Sec-
tion will again be housed in Olympia,
which will be open  daily (except
Sunday) from 9-30 a.m. to 6 p.m, Ad-
mission will be restricted to
Juyers, except on Wednesdays and
Saturday, when the public will be ad.
nitted at a charge of 1s 6d. Enquiries
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regarding the Fair should be addressed
to the Board of Trade, Export Promo-
tion Department, 35, Old Queen Street,
London, S.w.g. (Tel.: Victoria 9040.)

Eddystone.—-Stratton and Co. an-
nounce that the Eddystone communi.
cations receiver, Type 640, is no longer
subject to purchase tax. The price has
also been reduced and is now £39 10s.

E.M.I. Relays (Hayes), Limited, is
the title of a New company formed by
Electric and Musical Industries to pro-
vide a four-programme radio-relay ser-
vice to residents in the area adjacent to
the company’s factory at Hayes,
Middlesex,

Thrush Radio and Electrical Indus.
tries have moved to 37, Finchley Lane,
Hendon, London, NV (Tel.: Hendon
6255).

Garrard.—The London sales office of
the Garrard Engineering and Manufac-
turing Company has been moved from
17, Grafton Street, Wi, to 68-70, Fins-
bury Pavement, E.Ct (Tel.: Metro.
politan 8y.7). The scrvice and spares
department of the company is now at
Okus Road, Swindon (Tel.: Swindon
3405).

Murex, Ltd., of Rainham, Essex, an-
nounce that they are manufacturing
titanium hydride, with 3 titanium
content of 98 per cent., which was pre-
viously imported from the United
States. It is used in powder metal-
lurgy and one of jtg applications is in
the production of micro-wave valves.

MEETINGS
—_—

Institution of Electrical Engineers

Kadio Section.—'* The Testing  of
Communicution-type Kadio Receivers,””
by W. j. Bray, M.Sc. (Eng.), and
W. R. I, Lowry, B.Sc., on March 3rd.

“"Automatic Telegraphy and Single-
Side-Band Working," by A. Cook,
B.Sc.. on March oth.

** Three-Dimensiona] Cathode-Ray
Tube Displays,” by E, Parker, M.A.,
and P, R, Wallis, B.Sc. (Eng.), cn
March 24th. .

All these meetings will be held at
Savoy Place, London, W.C.2, at 5.30.

Cambridge Radio Group.—Discussion
on "Sound-Recording Methods,” on
March 1st at the Cavendish Laboratory
at 8.15 (joint meeting with the Cam.
bridge University Wireless Society).

** Electronic Calculating Machines,”
by Professor D. R. Hartree, M.A.,
Ph.D., F.RS., on March 6th at the
Cavendish Laboratory at 8.15.

Mersey and North Wales Centre.—
Faraday Lecture on “* Electricity and
LEveryman,” by P. Dunsheath, C.B.E.,
M.A., D.Sc. (Eng.), on March 22nd at
the Philharmonic Hall, Hope Street,
Liverpool.

North-Eastern Radio and Measure.
ments Group.—* Activities and Equip-
ment of Industrial Electronics Labora-
tory,” by G. A. Hickling, on March
Ist, at King's College, Newcastle-on-
Tyne, at 6.15.

North Midland Centre. —Dr. Duns.
heath’s Faraday Lecture, on March oth,
at the Albert Hall, Leeds, at 7.

North-Western Centre.—Dr, Duns-
heath’s Faraday Lecture, on March
24th, at the Great Hall, Manchester

College of Technology, at 7.30.
Northern Iveland Centre.~Dr. Duns.
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heath’s Faraday ILecture on  March
I9th, at the Centra) Hall, College of
Technology, Belfast, at 7.30.

South Midland Centre. — *“ Speech
Communication under Conditions of
Deafness or Loud Noise," by W. G.
Radley, C.B.E,, Ph.D. (Eng), on March
1st, at the Imperial Hotel, Birmingham,
at 6 (joint neeting with the Institution
of Post Office Electrical Engineers),
Midlund Radio Group.—
* Closed Cycle Control Systems,’” by
Professor A. Tustin, M.Sc., on March
22nd, at the James Watt Memorial In-
stitute, Great Charles Street, Birming-
ham, at 6 (joint meeting with the South
Midland Centre).

Irish Branch.—Dr. Dunsheath’s IFara.
day Lecture on March 18th, at Trinity
College, Dublin, at ¢ p.m,

British Institution of Radio Engineers

London Section. — *“The Principles
and Practice of Panoramic Display,”
by D. w. ’l'homasson, on March 1ith,
at the London School of Hygiene and
T'ropical Medicine, Keppel  Street
(Gower Street), W.Ct, at ¢,

Midland Section. — “Methods  of
Measuring Insertion Loss, Phase Shift
and Time Delay of Transmission Net-
works,” Ly N, E. Head, on March 19th,
at the Technical College, The Butts,
Coventry, at 6.30.

North-Eastery, Section.—** The Cal-
culation of Electrode Temperatures in
the Radio Valve,” by I, A, Harris, on
March roth, at Neville Hall, Westgate
Road, Newcastle—on-'l‘yne, at 6,

North-Western Section. — * Some
Aspects  of Moderate Precision “Tem.
perature  Control  in Communication
Enginecring,” by M., - Johnson,
B.A.Sc., on March 11th, in the Rey-
nolds  Hall, College  of chhnology,
Sackville Street, Manchester, at 6.45.

Scottish Section.—"* The Develop-
ment of Radiology," by Angus Cam-
bell, M.B,, C.LB., DR., on March
17th, at the Heriot-\Vatt College, Edin-
burgh, 1, at 6.30.

British Sound Recording Association

London Meetings —+ Loudspeakery—
with  Darticular Reference  to High-
Fidelity Monitoring Reproducers," by
D. E. L. Shorter, on March 11th, at
5.45 (joint meeting with the Acoustics
Group of the PPhysical Society),

* High Quality sk Recording, by
WS, Barrell, on March 25th, at 7.

Both these meetings will be held at
the Royal Society of Arts, John Adam
Street, Strand, W.C.2

Radio Society of Great Britain

London Meeting, — * The Practical
Use of Frequency Modulation on
Amateur Frequencies," by D. N. Cor-
field, D.I..C. (G5CD), on March 12th,
at the LE L., Savoy Place, London,
W.C.z, at 6 30.

British Kinematograph Society

Society Meeting —« Phase Modula-
tion Principles Applied to Sound Re.
cording,” b - A. Sargrove, D, A,
Bell, and N, Leevers, B.Sc., on March
10th, at the Gaumont-British Theatre,
Film House, Wardour Street, London,
W, at 7.15.

Electrical Trades Union

London Meeting.—Open discussion
on ' Valve Standardization and Valve
Developments,” o March  24th, at
Room 11, The Friends’ House, Euston
Road, London, N.W., at 5 p.m,
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Comparison Tests Between Phase Discriminator and

N domestic broadcast receivers
the cost of each portion must
be carefully studied because

for such a competitive market it is
not possible to design to a perfect
performance specification but to
give the best possible * value for
money.” This article proposes to
discuss one portion of a F.M.
receiver wherein a recent develop-
ment promises to enable a reduc-
tion of cost to be effected without
serious loss of desirable properties.

The demodulator portion of a
F.M. receiver is often termed
“ discriminator.” Its function is
to convert frequency-modulated
waves into equivalent amplitude-
modulated waves and to detect the
latter in the usual fashion with
Wiode valves or other suitable
non-linear resistances. In many
discriminators, including the con-
ventional balanced phase dis-
criminator due to S. W.-Seeley (US
Patent 2121103, British Patent
489094), the form taken is that of
an L, C, M and R network in-
cluded in the anode circuit of a
R.F. pentode valve used with low
screen and anode voltages and no
grid bias in order to act as an
amplitude limiter. With con-
ventional phase discriminators an
amplitude limiter is essential as
the former are sensitive to un-
desired amplitude modulation of
the signal voltage. The ratio
detector, also due to Seeley, is an
adaptation of the balanced phase
discriminator rendered unrespon-
sive to amplitude modulation. 1t
will be assumed in what follows
that the mode of operation of the
balanced phase discriminator is
known to the reader.*

Fig. 1 is a simplified circuit
diagram of a ratio detector. L, is
the primary coil and L, are the
secondary windings of the usual
balanced phase discriminator. It
will be noted that the two diode
valves are in series aiding instead
of in series opposition, as they
would have been in a phase
discriminator. The diodes are

* See for example Wireless World, April and
May, 1943.

Ratio Detectors

By D. MAURICE and
R. J. H. SLAUGHTER

(Engineering Research Dept.. B.B.C))

biased beyond cut-off by a centre-
tapped battery of voltage V. It
is well known that with no fre-
quency modulation the signal
voltage amplitudes S, and S, are
equal, but when a frequency
deviation isimposed upon the signal
S, the two half-secondary voltages
become different from one another,

—jo-—d s
M=

Fig. 1. Basic circuit of ratio
detector.
one increasing and the other

decreasing. Now suppose that
some unwanted amplitude modula-
tion is imposed upon the signal S,
this becoming S + 4S. If the
signal is being frequency modula-
ted, then at some part of the
modulation cycle the two half-
secondary voltages will be different
and in ratio
S, + 45, _E, + 4E,
TS, + 4S; E, + 4E,
N 4E,
1 4+ —
E E E

= "t .1 ()

K

because the relative amplitude

E,
1 DA
It is, however, clear from Fig. 1
that
Ey,+ 4E, + E, + 4E, =V (2)
the battery voltage.
Putting (1) into (2)

(E, + 4E)(1 + K) =V.. (3)
Now the voltage V) of the point
Pis

E
modulations Z—l—l and 4

arcequal.

Ve = E, + 4E, . @
and that of point B is
A%
Vg =— .. oo oo
B=" (5)
Putting (3) into (4) and sub-

tracting (s)

., —V 7 _.I __I>

Vi Vi \<[+I\' > .. (0)
This voltage is independent of the
unwanted amplitude modulation
represented by 4E, and 4E,, and
is a function of I, the ratio
between the two half-secondary
voltages. This ratio is, in turn,
dependent on the frequency devia-
tion imposed upon the signal at
the transmitter. Thus the ratio
detector does not require to be
preceded by an amplitude limiter.

The output audio voltage Vp-Vg
is not strictly proportional to the
frequency deviation of the signal,
but if the ratio of deviation to
carrier frequency is small, I will
not differ greatly from unity and
the distortion will be negligible.

It can be shown that if the
same R.F. pentode, operating
under identical conditions, is used
to feed the two types (phase and
ratio) of discriminator, the sen-
sitivity in audio volts output per
ke/s deviation per pentode grid
volt of the ratio detector is one
quarter that of the balanced
phase discriminator. Here we
reach the crux of the matter
because the R.F. pentode used
as the discriminator feed valve
is not used in the same conditions
for the two cases. As has been
stated, the phase discriminator
must be preceded by an amplitude
limiter and usually this is formed
by the discriminator feed valve.
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This valve thus operates in a
condition of very low mutual
conductance—of the order of a
twenty-fifth or less of the normal
operating slope. Now the ratio
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whether the distortion is, in
fact, negligible, and whether it
really does suppress impulsive
interference as well as does an
amplitude limiter. The following
tests will show that, in fact, it is
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Fig. 2. Details of phase dis-
criminator circuit.

Fig. 3. Circuit of ratio detector
used in tests.

detector, not requiring an ampli-
tude limiter, may be fed from a
valve working in normal operating
conditions so that although its
circuit sensitivity is a quarter of
that of the phase discriminator,
its overall sensitivity is of the
order of six times (25/4) this.
This increase in sensitivity, while
useful, is unfortunately scarcely
enough to allow forthe elimination
of one of the IF. amplifying
stages  preceding the ratio
detector. Thusan actual economy
in number of valves and amplifier
stage is not necessarily achieved,
though this depends on the actual
overall gain required from the
receiver. What can be definitely
stated is that the wide-band
FM. receiver incorporating a
balanced phase discriminator
would undergo an increase in
sensitivity by the replacement of
its discriminator with a ratio
detector.

The desirability of using a
ratio detector thus depends on

0-22MQ
) 20
=L
=3
=
f=]

AUDIO OUTPUT
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input signal required to operate
the amplitude limiter was about
300 uV. The receivers had the
following circuit : one R.F. stage
tunable over a small band around
go Mc/s and having a high-slope
low-noise pentode valve, a double
triode valve used as a super-
heterodyne oscillator and fre-
quency changer, an intermediate-
frequency amplifing stage employ-
ing the same type of valve as the
R.F. stage, a limiter stage using
the same valve as the I.F. and
R.F. stages and having the
balanced phase discriminator in
its anode circuit, a double diode
balanced demodulator, the 350
p-sec. de-emphasis circuit, a triode

AF. amplifier and a pentode
A.F. output valve and loud-
speaker. In one of the two

receivers the phase discriminator
was so modified that it became
a ratio detector. The circuit of
the phase discriminator in the
unmodified receiver is shown in
Fig. 2 whilst that of the ratio
detector in the modified receiver
is shown in Fig. 3. It will be
noted that the battery of voltage
Vin Fig. 1 has become a condense1

nkn%

<
<

V

>

+H1

N E FsopF = 25pF
T0 LF.
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EF R ..1-[‘3 30 I i
S s o = & -8
T2
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a usable and satisfactory device.
Two initially identical go Mc/s
F.M. receivers suitable for 4- 75kc/s
deviation and 50 microsecond
pre-emphasis  were  employed.
They were not very sensitive
and were built on normal domestic
broadcast receiver lines. The
\

C; _shunted by a resistor R,
in Fig. 3. This condenser becomes
charged by the rectification of
the signal voltage by the two
diodes in series aiding. The time
constant C;R, is made longer
than the reciprocal of the lowest
audio angular frequency so that
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audio voltage variations do not
alter this ‘' battery ' voltage.
Of course, slow variations in signal
strength will alter it. The 50
p-sec. de-emphasis time constant
was determined experimentally,
having fixed R, and C,, by vary-
ing the common value of C, and C,.

Suppression of Impulsive
Interference

Fig. 4 shows a schematic dia-
gram of the test layout. A
go-Mc/s half-wave dipole was
connected to a two-pole two-
position switch so that either
receiver could be connected to
it. Ganged with this switch was
an identical one which connected
the output from the receiver on
the dipole, to an audio-frequency
attenuator followed by an A.F.
amplifier and loudspeaker. In
parallel with the dipole and
switch was connected a balanced-
to-unbalanced transformer, to the
unbalanced side of which was
connected a V.H.F., F.M. standard
signal generator. A spark genera-
tor of impulsive interference was
arranged to radiate at some
di. tance from the go-Mc/s receiving
dipole.

The test procedure was as
follows : The F.M. signal genera-
tor was arranged to produce a
40%, frequency modulated signal
of smV at a carrier frequency
of about 9oMc/s. The two
receivers were, in turn, tuned in
to this signal and their audio
gain controls adjusted for equality
of aural loudspeaker sound out-
put. The signal modulation was
removed and the spark generator
switched on. The audio impulsive
noise output from the two re-
ceivers was compared. The
phase  discriminator  receiver
was slightly better than the ratio
detector receiver and so the
former was used as reference
level. When switching from
“ phase " to ‘“‘ratio” the A.F.
attenuator was adjusted to equate
the output from the latter to that
from the former. By progressively
reducing the signal strength from
5mV downwards the curves in
Fig. 5 were produced. It may
be seen from this figure that
except for very small signal
strengths the ratio detector is
about 2 db worse (noisier) than
the phase discriminator.

It may be remarked that this
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test was a static one, in that it
was undertaken during the absence
of modulation. This, however,
is a very practical condition
because impulsive interference
which is noticeably disturbing
during modulation is still more so
during quiescent periods, because
the very considerable masking
of noise by programme is absent
during such times. Tests not
described here indicated that the
ratio discriminator maintained its
impulse suppressing properties for
a mis-tuned signal better than a
single limiter and phase dis-
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at which fluctuation noise level was
so high as to preclude further
testing. No appreciable difference
in quality of reproduction was
observed between the two re-
ceivers for any signal input level.
It was noticed, however, that the
ratio detector receiver was some-
what less sensitive than the one
employing the phase discriminator.
The explanation is that for ease
and rapidity of execution of the
investigation, the general im-
pedance level of the ratio detector
was made about ten times lower
than that to which the unmodified
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Fig. 4. Schematic arrangement of test.

criminator combination. The mis-
tuned signal should be taken as
representative of a properly tuned
F.M. signal during some portion
of the audio modulation cycle.
For comparing quality of
reproduction the same layout as
shown in Fig. 4 was used. Of
course the spark generator was
not employed. The signal genera-
tor was fitted with an audio
50 p-sec. pre-emphasis circuit. The
programme quality of the two
receiver outputs was compared
for values of input signal strength
from 5mV. down to that value

receiver phase discriminator was
designed. It may be seen from
Fig. 2 that the total diode load is
440 kQ whereas in Fig. 3 this is
33 kQ. This reduced impedance
level naturally results in a very
considerable loss of gain, which
was accepted for the purpose of
these tests.

For the ratio detector it has
been claimed that :

(1). Nolimiter stage is required
in front of the ratio detector,
hence there is no threshold at
which interference due to un-
wanted A M. on the signal becomes
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considerable, as happens in the
more conventional limiter-cum-
phase discriminator combination
This is, in fact, true, though the
recciver output will be more
dependent upon signal strength
than in a receiver incorporating
a limiter.
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. (4).  Tuning for minimum noise
is less critical than with the
phase discriminator scheme. It
was found, however, that in
practice there is very little differ-
ence between the two schemes
because tuning for minimum
distortion seemed slightly more

(2). Although the “
ratio detector is, in 22

itself, less sensitive »

™~

LA
\

than the phase dis-
criminator, this is

\\8

counterbalanced by

TN
\‘ ‘\\

the fact that no
gain need be sacri-

ficed in a limiter

stage. This wasalso
found to be the

case. A net gain of

AN

16 db is achievable.

INCREASE IN ANNOYANCE LEVEL (db)

(3)- A conveni-
ent and effective

Fig. 5. Compari-

\\
\
\

son of noise levels
from ratio detec-

tor (A) and = W
balanced  phase
discriminator (B)

automatic gain control voltage
is readily available. This is true
but not very rclevant as A.G.C.
is not really necessary in a‘I'.M,
receiver if all grid circuit dis-
charge time constants are kept
low, (below 2 pu-sec). However
A.G.C. can be used with advantage
in a ratio detector recciver.

News from

Barnet Radio Group now meets on
the first Saturday after the 1oth of
cach month at 730 at Bunny's
Restaurant, 16, Station Road, New
Barnet, Herts.

Birmingham.—At the next mecting
of the Slade Radio Society on March
5th at 8.0 at the Parochial Hall,
Broomfield Road, Slade Road, Erding-
ton, Birmingham, 23, M. Moseley, of
the G.E.C. Radio Works, Coventry,
will give an informal lecture on ** An
[ntroduction to Television.”

Birmingham.—Meetings of the Bir-
mingham and District Short-Wave
Society are now held on alternate
Mondays at 7.45 at the Friends' Insti-
tute, 220, Moseley Road, Birming-
ham, 12.

Cannock.—Mcetings of the Cannock
Chase Radio Society recommenced at
the beginning of the year and will in
future be held on the first and third
Tuesdays of each month at the Black

Horse Hotel, Mill Street, Cannock,
Staffs
Farnborough.—The R.ALE, and

Farnborough District Amateur Radio
Society, which was formed just over

- © = 8
~ - <
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&
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difficult than the conventional
scheme.

REFERENCES
* The Ratio Detector,” by S. W. Seeley and
J. Avins. R.C.A. Revicir, June, 1947,
‘“ F.M. Ratio Detectors,” by R. G. Peters.
Communications, November, 1(45.

*“ Ratio Discrilninator is Insensitive to A.M.’
Electronic Industrics, November, 1045,

a year ago, now has a membership of
over 50, Meetings are held on alternate
Mondays at 7.30 in the Comnton Roorn,
R.AE. Assembly Hall, Farnborough,
Hants. ‘lhe next mecting is on
March 1st.

Leeds.—The name of the Leeds Radio
and Television Society has been
changed to Leeds and District Amateur
Radio Society, with headquarters at
Swathmore Settlement, \Woodhouse
Square, Leeds. Meetings are held on
Fridays at 7.0.

Leicester.—The television sub-scction
of the Leicester Radio Society meets
on alternate Tuesdays to the general
meeting of the club, All meetings are
held at the Charles Street United
Baptist Church at 7.30. The secretary
of the sub-section is E. Fowkes, 157,
Staveley Road, Leicester.,

London.—The City of London Phono-
graph and Radio Socicty, which meets
at 6.30 on the first Thursday of the
mont?x at ‘“The Flying Horse,” 52,
Wilson Street, E.C.2. is concerned
mainly with recording and reproduction
The re<creation of old pre-electric re-
cordings—hill and dale cylinders and
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discs as well as lateral cut discs—is
undertaken by the society.
Merseyside.—To co-ordinate the activi-
ties of the Liverpool and District
Short-Wave Club and the recently
formed Merseyside Radio Society, the
Merseyside Amateur Radio Committee
has been elected. A monthly news
sheet is being issued by the committee.
Meetings of the L.D.S.W.C. are held
on Tuesdays at 7.30 at St. Barnabas
Hall, Penny Lane, Liverpool, 17. The
M. meets at 2.30 on alternate
Saturdays at 29, Derby Lane, Old
Swan, Liverpool, 13. Tuition for the
amateur licence examination is given
on Wednesdays and Fridays at 7.30.

Northampton.—The recently formed
Northampton Radio Society meets
fortnightly at the Northampton College
of Technology.

Petersfield. —Readers in the Peters-
field (Hants) district who are interested
in the formation of a club are invited
to communicate with C. Watts, Hylton
House, St. Mary's Road, Liss, Hants.

Romford.—Negotiations are proceed-
ing for the conversion of a surface air-
raid shelter by the Romford and Dis-
trict Amateur Radio Society for the
installation of the club transmitter.

Salisbury.—Meetings of the Salisbury
and District Short-Wave Club are now
held on Tuesdays at 8.45 at the club’s
new premises, Hut 64, School of
Chemical Warfare, Winterbourne
Gunner, near Salisbury, Wilts.

Swindon.—Mectings of the Swindon
and District Short-\Wave Society are
held on alternate Saturdays at 7.30
at Clifton Street School, Swindon,
Wilts.

Names and addresses of club secre-
taries are given in the directorv on
page 100.

MANUFACTURERS’ LITERATURE

Hlustrated catalogue of E.R.D. Sound
Reproducers (radio-gramophones) from
A. N. Clements, ggA, Charing Cross
Road, London, W.C...

Leaflet of -ammeters and voltmeters
from Pifco, \Vatling Street, Man-
chester, 4.

Descriptive leaflet of television com-
ponents (transformers, focus and scan-
ning coils) from the Plessey Company,
Ilford, Essex.

Catalogue  of selenium rectifiers
(Bulletin. SRGI) from Standard Tele-
phones and Cables (Rectifier Division),

Oakleigh  Road, New Southgate,
London, N.i11.
Technical  hooklet, - ** Thermostatic

Bimetals,” from the Telegraph Con-
struction and Maintenance Co., 22, Old
Broad $Street, London, E.C.2.

List of radio and gramophone equip-
ment in kit form, from the Teleradio
Co., 157, Fore Street, London, N.18.

“* Technical Information on the Dry
Accumulator ”  from Varley Dry
Accumulators, By-pass Road, Barking,
Essex.



March, 1948 Wireless World Advertisements 35

> MODEL A.D./47 10-VALVE
(,\f N\ TRIODE CATHODE FOLLOWER
V AMPLIFIER

This is a 10-valve amplifier for recording and play-back ' : : I —

purposes for which we claim an overall distortion of
only 0.0l per cent., as measured on a distortion fac-
tor meter at middle frequencies for a |0-watt output.
The interna! 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 7} to
15 ohms is provided and the amplifier is push-pull
throughout, terminating in cathode-follower triodes
with additional feedback. The input needed for
IS watts output is only 0.7 millivolt on microphone
and 7 millivolts on gramophone. The output trans-
former can be switched from |5 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 contro! and fuse. All inputs and outputs
are at the rear of the chassis.

S w N

C.P.20A. 15 warr AMPLIFIER

for 12 volt battery and A.C. Mains operation. This improved version has
switch change-over from A.C. to D.C. and *‘stand by '’ positions and only
consumes 5} amperes from [2 volt battery. Fitted mu-metal shielded micro-
phone transformer for |5 ohm microphone, and provision for crystal or
moving iron pick-up with tone control for bass and top and outputs for
7.5 and [5 ohms. Complete in steel case with valves.

As illustrated. Price £28 0 0

RECORD REPRODUCER

This is a development of the
A.C.20 amplifier with special
attention to low noise level, good
response (30-18,000 cps.) and low
harmonic distortion (| per cent.

at 10 watts). Suitable for any
g type of pick-up with switch for

EX PORT record compensation, double neg-

Engquiries from Overseas will receive prompt S ative feedback circuit to minimise

atrention. CONTINENTAL BUYERS are invi- distortion generated by speaker.
ted toget into touch with our Belgian Agents : Has fitted plug to supply 6.3 v.
Ms. Constant L. Bisman, 3 amp. L.T. and 300 v. 30 m/a

129 Avenue de la Reine,

B H.T. to a mixer or feeder unit.
Téléph. 16.10.31. ruxelles

Complete in metal cabinet and extra microphone stage. As illustrated.
Price 254 Gns. CHASSIS, without extra microphone stage. Price £21
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LOAD — or Burden,

NE of my hobbies, as
O readers may have noticed,
is criticizing the language
of radio. There are so many
words and uses of words that seem
unnecessarily confusing, if not
actually wrong. Radio is not an
vasy subject, and there is a great
deal of it, so it seems a pity that
the utinost care is not taken to
keep the path of the learner clear
from wunnecessary obstacles. 1
suppose the survivors in the
struggle for knowledge soon get
used to the anomalies of technical
language and forget how baffling
they were at first. But on read-
ing books and papers on radio,
especially those claiming to be for
novices, I often wonder what such
readers make of some of the state-
ments therein. Sometimes 1 don’t
need to wonder—the strangest
misunderstandings, traceable to
technical terms, come to light in
conversation and correspondence.
An example that occurs to me at
the moment was an inquiry about
how to obtain a speech coil. The
writer was satisfied with the re.
production of music from his loud
speaker, but not with speech,
which he wished to improve!
‘“Load "’ is a common non-tech-
nical word, so writers rarely con-
sider it necessary to explain its
technical meaning, still less the
several technical meanings that
are given to it. Since it is quite
frequently used with different
meanings in referring to the same
subject—say an amplifier—the
risk of confusion is considerable.

English Usage

Non-technically, T suppose the
meaning of a ““load '’ is a burden
or a weight to be carried. If the
load is excessive in relation to the
carricr there is a risk of break-
down, as for example in the frac-
ture of a camel’s back. An in-
quiry as to whether the load con-
sisted of the material carried or
the uncomfortable sensation of
pressure induced thereby would
probably be dismissed as too
metaphysical, but in technical
circles the question is of practical
importance, as will be seen later.
Even in general talk the word is

In More Senses Than One

used figuratively, as in ““ a load of
care.””  And that loads are not
always deemed unacceptable is
shown by the cheerful invitation
to ““get a load of this! "

It 15 an obvious extension of the
literal idea of a personal or animal
load to apply it to what is borne
by a mechanical device such as a
truck or bridge ; and the possibil-
ity of breakdown in the event of
an overload is none the less cer
tain because the mechanical car-
rier is generally unable to express
its feelings so pointedly. So the
designers or constructors of such
devices generally specify a ‘* full
load,”” which is exceeded only at
the owner's risk. A further ex-
tension of the idea, from a weight
to a torque, and hence to a power,
is also perfectly natural and holds
good for engines and motors. In
particular, if the turning of an
electric motor is resisted nuch
beyond the limit corresponding to
full load (or as a specified over-
load), the excessive current taken
may burn it out, or it may ‘‘ pull
out’’ and come to a standstill, or
both. This application to mech-
anical power is evidently con-
sidered so obvious that it is not
even mentioned in the British
Standard Glossary of Terms used
in Electrical Engineering (B.S.
205: Part 1: 1943; 1615) which
in jts definition of load refers only
to power in electrical form. In
the last year or two this particu-
lar technical meaning has become
only too familiar to the general
public as a result of certain
operations by the electrical
supply authorities. But even the
discomforts (to put it mildly) of
load-shedding are less to be
dreaded than the results of an
overload which is not shed.

The supply engineer’s load,
then, is measurable in kw, or
(more correctly in A.C. systems)
kVA. The installation people
who do the wiring, use ‘‘load "’
in a slightly different sense. Draw-
ing an excessive load of power is
certainly not likely to subject the
wiring to too high a voltage: so

By “CATHODE RAY”

load in this connection is synony-
mous with ‘““current,” which
must be kept within limits if
there is not to be overheating and
excessive  voltage drop.  The
transmission engincer’s load is
usually stated in amps.

You may have noticed that so
far the engineer's idea of load
corresponds closely to the physi-
cal effect of a burden, such as its
gravitational pressure, which is
less likely to be in the mind of the
non-technical person than the vis-
ible cause—the 10741 Egyptian
straws or the ‘‘ 40 hommes ou 8
chevaux.”’ It is true that “‘load
is quite often used also in the lat-
ter sense in electrical engineering,
to refer to a lamp or an electric
fire or even a town, but this is
considered by purists as verging
on technical jargon rather than
precise terminology. Either way
1t is all closely in line with the
proverbial camel and other popu-
lar ideas about loads in general.

Radio Loads

Coming now to our own branch.
what does the British Standard
Glossary of Terms used in Tele-
communication say? The answer
is—nothing.  As regards just
‘“load,’’ at least. There is a defi
nition of ‘““anode load ' and one
of ‘“loading,” of which more
anon. If, in the absence of other
guidance, we were to follow the
quite sensible practice of general
electrical engineers, it would seem
natural to look to the generators
of audio and radio power for a
meaning to give to ‘““load.” But
it is not quite so simple. As in
many other respects, there is a
different emphasis in Telecom-
munication (or whatever you like
to call the rather ill-defined sub-
ject to which this journal is
devoted). With an electrical
power supply connected, a break
down of something by overheat
ing is normally the only limit to
the power that can be drawn. Up
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to ‘“full load ’—and far beyond
it—the impedance of the power
source and its connections is far
too small to restrict the flow.
Hence the need for fuses or cir-
cuit-breakers. It would be a sign
of something radically wrong if
no more than, say, 1oo watts
could be drawn from a live socket
no matter what was connected.
Normally, the lower the resist-
ance or impedance of the thing
connected—the thing that is often
called the ‘“load '’ in one sense—
the greater is the current and (be-
cause the voltage remains reason-
ably constant) the power—which
is the ‘“load’’ in a different but
related sense.
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RESISTANCE OF LOAD, R,
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Showing how for a given generator
voltage E, the power depends on
the load resistance R;..

In radio the impedance of the
source of supply is practically
always important. The power
drawn cannot rise without limit
as the impedance of the load is
iowered ; it reaches a maximum,
beyond which the further increase
in current is more than offset by
the reduction in voltage due to
the drop in the source impedance.
At this stage the books usually
prove the well-known proposition
that maximum power is obtained
when the resistance of the load is
equal to that of the source (and
the reactance, if any, is equal and
opposite). In the diagram, where
(a) represents a generator of volt-
age E with a resistance Rg, feed-
ing a load R,, the way the power
in the load depends on the resist-
ance of the load is shown at b
for three different generator re-
sistances. In each case the dotted
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line marks the condition where
Rg=R,. If the generator resist-
ance were very low (as it is with
a public power supply), then the
curve would have its peak close
to the left-hand margin, and high
enough to raise the roof. In fact,
anywhere near the peak would be
of no practical interest because it
would be beyond the region of
blown fuses.

But the possibility of *‘over-
loading ”’ a radio or audio oscilla-
tor or other source, in the sense
of overheating it by drawing too
many amps, or kilowatts, seldom
exists, because the current is
limited by the source impedance,
and is generally not destructively
large even if the output terminals
are dead shorted. In some cases
there will be some sort of trouble,
such as valves overheating, but
that does not depend simply on
the amount of power drawn. In
fact, there may be trouble (such
as flashing over) if no power at all
is drawn, by leaving the output
terminals open-circuited.  The
important thing is to connect the
right impedance. So ‘‘load,” in
radio and allied arts, is generally
the impedance of the thing into
which the power goes, and is
measured in ohms. The B.S.
definition of ‘‘anode load,’”’ for
example, is ‘‘ the total external
impedance included in the anode
circuit of a valve.”” ‘' Overload-
ing”’ in this connection hardly
makes sense. If 2,000 ohms is the
correct load for an amplifier, what
would an overload be? Not 20,000
ohms, presumably. Substituting
200 ohms would atso cause less
power to be delivered, and al-
though more power might be dis-
sipated in the amplifier it would
scarcely be enough to damage it.

Yet amplifiers are often said to
be—and unfortunately often are
—overloaded. This does not re-
fer to the load (in the sense just
described) at all. Hence there is
a possibility of confusion in the
learner’s mind. . Such overloading
may in exceptional cases damage
the equipment—though even then
not generally in the same way as
overloading a power supply—but
the main damage is generally to

the listener’s peace of mind.  The .

result, in a word, is distortion.
And the cause is an excessive in-
put of signal. Yet it is not usual
to call this input, which overloads
the amplifier, "a load. But one
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can say that the amplifier is fully
loaded by a signal of so many
volts at the input.

Different Meanings

Telephone line engineers mean
something still different when
they say a line is loaded. They
are saying that it has inductance
distributed along it to improve its
transmission characteristics. The
meaning of a line being loaded,
then, depends on whether it is a
telephone line or a power line.

To finish this tale, let us create
a situation in which the different
meanings occur together. A cer-
tain  imaginary  broadcasting
station is a supply-mains load of
200 kw, and slightly overloads the
supply line, which was designed
for 180 kw. The cooling pump is
driven by a motor which norm-
ally runs at about half its rated
full load, viz., 14 h.p The opti-
mum R.F. load resistance for the
transmitter, at the point of aerial
feeder connection, is 300 ohms.
The transmitter is modulated by
an audio signal received via a
loaded telephone line, and if the
level of the signal is carelessly
adjusted the final modulator stage
overloads, with resulting distor-
tion.

Is all that quite intelligible
(though perhaps not very coher-
ent!)? Then you have probably
grasped the various shades of
meaning of ‘‘load”’ and its de-
rivatives.

MICROWAVE TECHNIQUE

ITHIN the limitations of 50

pages this booklet succeeds in
giving a general picture of modern
microwave technique. It discusses
the generation, propagation and re-
ception of these extra-high fre-
quencies. The very difficult subject
of wave guides is dealt with in an
easily understandable way and
without algebraical aids.

In the chapter on aerials - the
reacder will ind himself on familiar
ground, but not for long; as radiat-
ing horns and other special types
soon appear on the scene. Finally,
there is a chapter on the very im-
portant subject of microwave
measurement.

The booklet, which is well illus-
trated, costs 2s (by post, 2s 3d) and
is published by the Incorporated
Radio Society of Great Britain, New
Ruskin House, Little Russell Street,
London, W.C.2. The authors are
J. H. Shankland and E. D. Hart.
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List of Radio Groups in the British Isles

N the following list, arranged in alphabetical order under towns, the
I name of the club, and in somes cases the club call sign, is followed
by that of the secretary, from whom details of the society’s activities
may be obtained. Clubs which are affiliated to the Radio Society of Great

Britain are indicated by an asterisk.
We shall be pleased to receive details

details supplied by the secretaries.

The list has been compiled from

from the secretaries of active societies which may have been inadvertently

omitted from this list.

ABERDEEN
Aberdeen Amateur Society
(GM3BSQ).—A. D. J. Westland,
gMSBQU, 17, Beaconsfield Place, Aber-
een.

ASHTON-UNDER-LYNE

Ashton-under-Lyne and District Amateur
Society (G3BND).—N. H, Brown, 63, Cor-
poration Road, Audenshaw, Nr. Manches-
ter, Lancs.

BASINGSTOKE
Basingstoke and District Amateur Radio
Society.—L. 8. Adams, 16, Bramblys
Drive, Basingstoke, Hants.

BATH

Admiralty Electronics Society*t (GSBPU).
—D. Houston, D.E.E. Dept., Admiralty,
Bath, Som.

BELFAST

City of Belfast Y.M.C.A. Radio Cilub*
(GI6YM).—J. H. Brooks, GISALT, ¢.
Fitzroy Avenue, Belfast, N. lrelnnd.

BIRKENHEAD

Wirral Amateur Radio  Society.—B.
O'Brien, G2AMYV, 26, Coonbe Road, Irby,
Heswall, Ches.

Radio

BIRMINGHAM
Birmingham and District Short-Wave
Society.—N. Shirley, 14, Manor Road,

Stechford, Birmingham, 9, Warwick.

Kynoch Radio and Television Society®.—
G. E. Nicbolls, 20, Merrions Close, Great
Bar, Binningham, 22a, Warwick.

Midland Amateur Radio Society*.—W. J.
Vincent, (G401, 342, Warwick Road, Soli-
hull, Birmingham, Warwick.

Slade Radio Society*..—C. N. Smart, 110,
Woolmore Road, Erdington, Birmingham,
23, Warwick,

BLACKPOOL

Blackpool and Fylde Amateur Radio
Society.—H. [. Ashworth, 5, Alhion
Avenue, Blackpool, Lanes.

BOGNOR

West Sussex Short-Wave and Television
society.—R. D). Holland, Maybury, Ald-
wick Gardens, Bognor Regis, Sussex.

BOVINGDON

Bovingdon Airport Club, Amateur Radio
section.—J. . Lord, Police Station,
Bovingdon, Herts.

BRADFORD

Bradford Amateur Radio Society*.—W. 8.
Sykes, G2DJS, 287, Poplar Grove, Great
Horton, Bradford, W. Riding.

BRIGHTON

Brighton and Hove Group, R.S.GC.B.*.—G.
Johnson, 8, Greenfleld Crescent, Patcham,
Brighton, 6, Sussex.
BURNHAM

gurnham and Highbridge Amateur Radio
Society.—A. D. Taylor, G8PG, 81. Burn-
ham Road, Highbridge, Somerset.
CAMBRIDGE

cambridge University Wireless Society*
(G6UW).—G. N. 8. Taylor, Trinity Col-
lege, Cambridge,

CANNOCK

Cannock Chase Radio Society. -C. J.
Morris, D.F.M., G3ABG, 66, Allport
Road, Cannock, Statts.

CARLISLE

Carlislc Amateur Radio Society.—J. Ostle,
G2DYV, 2, Outgang, Aspatria, Carlisle,
Cumberland.

CATTERICK

Catterick Amateur Radio Club (G3C10).-
Cpl. A, Hall, 2nd Sqn., 1st Trg. Regt.,
Royal Signals, Catterick Camp, Yorks.
CHATHAM

Medway Amateur Receiving and Transmit.

ting Society® (G2FJA).—S. A, C. llowcell,
G5FN, 89, Broadway, Gillingham, Kent.

CHELTENHAM
Cheltenham and District Amateur Radio
Society*.—Il. Brislin, 32, Cleevemount
toad, Cheltenhamn, Glos.
COVENTRY
Coventry Amateur Radio Society*

(G2ASF).—J. W. sSwinnerton, 118, Moor
Street, Coventry, Warwick.
CRANWELL

Royal Air Force Amateur Radio Society*®
(G8FC).—N. Davis, No. 1 Radio School,
R.A.F., Cranwell, Lines.
DONCASTER

Doncaster and District Amateuwr Radio
Society® (G3CBM).—H. Flintham, 50,
Burton Avenue, Balby, Doncaster, West
Riding.
EASTBOURNE

Easthourne and District Group, R.S.G.B.*
—R. F. Nugent, G2FTS, 12, 5t. Anthony’s
Avenue, Easthourne, Sussex.

EXETER

Exeter and District Radio Society.—E. G.
Wheateroft, 34, Lethhridge Road, St.
Loyes, Exeter, Devon.

FARNBOROUGH
R.A.E. and Farnborough District Amateur

Radio - Society*.—R. .J. Corps, B.Se., |
Armament Department, R.AE., Farn-
horough, Hants.

GLASCOW

“ Hi-Q Club "§.—J. D. Gillies, 3, Berridale
Avenue, Glasgow, S.4.

CLOUCESTER

Cloucester and District Amateur Radio
Society.—J, W. Dean, G2AZT, 100, Stan.
ley Road, Gloucester.

GRAYS

Qrays and District Amateur Radio Club*.—
J. Spokes, 8 Wood View, Little Thur-
rock, Grays, Essex.

GRIMSBY

Crimgshy Amateur Radio Society.—~R. F.
Borrill, G3TZ, 115, Garden Street, Grims-
by, Lines. 5

CUILDFORD
Cuildford and District Group.—H, C.
Spencer, G6NA, 1, Shepherds Hill, Stough-
ton, Guildford, Surrey.
(Concluded on page 110)

104

‘The following figures

\are the pass figures

test for
Model QA12/P
| AMPLIFIER

on final

ul g0
2
BACK than ~ -
be‘:\;";qe FAC::;-__
DAPUT \MPE‘?“
WNTS megoel 5 ANCE
URCE MPEL s
SOU La 50, DA“‘CE
L4 Y TPE
O\#Taf\é 15 ot

2262

t=@cvusTticaL

ACOUSTICAL MANUFACTURING

CO.. LTD., HUNTINGDON
TEL: 36l




110

L}
Societies and Clubs—

HARROGATE
Harrogate and District Short-Wave Radio

Society®.—~K. B. Moore, 2a, Wayside
Crescent, llarrogate, Yorks.
JERSEY

Jersey Radio Society.—E. Banks, GC2CNU,
7, Royal Crescent, Dou Road, St. Helier,
Jersey.

LEEDS

Leeds and District Amateur Radio Society
(G3BEW).—F.  Stork, I, Brudeneil
View, Lceds, 6, Yorks.

LEICESTER
Leicester Radio Society.—O. ). Knight, 16,
Berners Street, 1lighfields, Leicester,

LIVERPOOL

Liverpoo! and District Short-Wave Club
(G3AHD).—B. G. Meaden, G3BHT, 10,
Alfriston Road, West Derby, Liverpool,
12, Lanes.

Merseyside Radio Society.—D. F. Alder,
36, Princes Avenue, Great Croshy, Liver-
pool, 23, lLanecs.

LONDON AND DISTRICT
Barnet Radio Group.—R. Walker. GtQf, 7,
Potters Lane, New Barnet, Herts,

City of London Phonograph and Radio
Society.—R. H. Clarke, 12, Grove Road.
North Finchley, N.12.

City of London Signals Amateur Radio
Club® (G3CFN).—R.8.M. Edwards, H. A..
Signal llouse, JMtkins Road, C(lapham,
S.W.12,

Cray Valley Radio Transmitting Club.—(.
Miles, G2CX0, Cotswold, Mottingham
Lane, Mottingham, £.E.0.

Edgware and District Radio Society®
(G3ASR).—R. H. Newland, G3VW, 3,
Albany Court, Montrose Avenue, Edg:
ware, Middx,

Grafton Radio Society (G3AFT).—W. H. (.
Jennings, GZAHB, 82, Craven Park Road,
N.15,

Hounslow and District Radio Society*.—
A. H. Pottle, 11, Abinger Gardens, Isle.
worth, Mddx.

Itford and District Radio Society*®
(G3QU).—C. E. lLargen, 44, Trelawney
Road, Barkingside, llford, Essex.

International Short-Wave Club.—A. E,
$3ear, 100, Adams Gardens Estate, S.E.16.

Amateur Radio
G2ZLP, 182,
Surbiton,

Kingston and District
Society*.—A. W, Knight,
Elgar Avenue, Tolworth,

London Short-Wave Club.—R. Lisney, 4,
Ongar Road, S.W.6.

North Kent Radio Society®. -J. I.
G4MB, 20, Broomfleld Road,
lleath, Kent.

North-West Kent Amateur Radio Society®.
—B. A. M. Herbert, I8, Leamington (lose,
Bromley, Kent.

Bowes,
Bexley

Radio Society of Harrow*.—J. . A.
Lavender, G2KA, 29, Crofts Road.
Harrow, Mddx.

Romford and District Amateur
Society* (G4KF).—R. C. E. Beardow,
G6FT, 8, Geneva Gardens. Whalebone
Lane North, Chadwell Heath, Essex.

Radio

8t. Pancras Radio S8ociety*.—If. Brown,

84, Blenheim Gardens, N.W.2,

Surrey Radio Contact Club*.—L. C. B,
Blanchard, 122, St. Andrew’s Road,
Coulsdon, Surrey.

Sutton and Cheam Radio Society*.—R. G.
Fineh, 26, Sunnymede Avenue, Carshal
ton Beeches, Surrey.

Thames Valiey Amateur Radio Transmit-
ters’ Society®.--1). R. Spearing, G314,
Wa, High Street, Esher, Surrey
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Walworth (Men’a Institute) Radio Ciub.
—P, Senechal, 92, Grove Park, Camber-
well, S.E.5,

Wanstead and Woodford Radio Society
(G3BRX).—R. J. C. Broadbent, G3AAJ,
24, 8t. Margarets Road, Wanstead Park,
E.12.

Watford and District Radio and Television
Society*.—J. C. Warren, 29, Market
Street, Watford, llerts.

West Middlesex Amateur Radio Club®.—
H. C. Bostock, G3BWC, 1, Grange Road,
Ilayes, Mddx.

LONDONDERRY
North-West Ireland  Amateur Radio
Society (GISCFH).—D. R. J. Adair,

GI3BVB, Cosy Lodge, Cuimore Road,

Londonderry, N. Irelamd,

LOUGHBOROUGH

Beaumanor Amateur Radio Society
(G3BMR).—E. Pethers, Beaumanor Park,
Loughborough, Leicester,

LUTON

Luton and District Radio Society.—W. C.
Green, (G3QU, 158, Westmorland Avenue,
Limbury, Luton, Beds.

MANCHESTER
Radio Controlled Models Society.—J, (.
Hogg, 24, Springfield Road, Sale,

Cheshire.
Whitefield and District Radio Society.—E.

Fearn, 4, Partington Street, Newton
Heath, Manchester, 10, Lancs.
NEATH

Neath, Port Talbot and District Amateur
Radio Club.--S, Roberts, GWiNZ, 20,
Chestnut Road, Cimla, Neath, Glam,

NEWCASTLE

North-East Amateur Transmitting Society®,
—J. W. Hogarth, G3ACK, 4, Fenwick
Avenue, Blyth, Northumberland.

NORTHAMPTON
Northampton Radio Society.—B. Sykes,
114, Wellington Road, Northampton.

NOTTINGHAM
Nottingham and District Radio Society.—

. 11, Singleton, G3CZV, 13, Tithhy
Drive, Sherwood, Notts,
Nottingham Short-Wave Club,.—W. R.

Peatman, The Bungalow, Marton Road,
Chilwell, Notts,

OSWESTRY
Oswestry and District Radio Society®.—

A. D. Narraway, G2ZAPW, Lamorna,
Pant, nr. Oswestry. Salop.

OXFORD

Oxford and District Amateur Radio

Society.—Il. Worsfold, 143, lifley Road,
Oxford.

PENZANCE

West Cornwall Radio Club*.—R. V. A. All-
bright, G2JL, Gireenacre, Lidden,
P’enzance, Cornwall,
PETERBOROUGH

Peterborough and District Radio and

Scientific Society.—R. S. Snell, 15, Buckle
Street, Peterborough, Northants.

PORTSMOUTH

South Hants Radio Transmitting Society®,
—J. 8. K. Stephens, G8WC, €5, Ebery
tirove, Lopnor, Portsmouth, Hants.

PRESTON

Preston Radio Society*.—J. Ilamilton.
G2CJH, 48, Queens Road, Preston, Lancs.
RAMSGATE

Thanet Amateur Radio Society.—A. J.
Jeffrey, Rutland House, Lloyd Road,
Broadstairs, Kent.

READING
Reading and
Society*.—L.. A,
G2BIS, 80,
Berks,

District Amateur Radio
Hensford, B.E.M.,
Boston Avenue, Reading,
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REDHILL

East Surrey Radio
G5LK, Radiohme,
gate, Surrey.

SALISBURY

Salisbury and District Short-wave Club
(G2FIX/P).—C. A. Harley, 85, Fisherton
Street, Salisbury, Wilts.

SOUTH SHIELDS
South Shields Amateur Radio Club®.—W.

Club.—L. Kunight,
Maderia Walk, Rei

Dennell, G3ATA, 12, South Frederick
Street, South Shields, Durham.
SOUTHAMPTON

Southampton Radio Club.—J. 1i. Sillence,
tﬁ]. ;l‘he Drove, Coxford, Southampton,
ants.

SOUTHEND

Southend and District Radio Society®
(G5QK /1’).—J. H. Barrance, 49, Swanage
Road, Southend-on-Sea, Essex.

SOUTHPORT

Southport Amateur Transmitters’ Associa-
tion.—J. W. Nuttall, 75, Longacre,
Southport, Lanes.

STOKE-ON-TRENT

Stoke-on-Trent Amateur Radio Society.—
D. Poole, G3AW, 13, Oldfield Avenue,
Norton-le-Moors, Stoke-on-Trent, Staffs.

STOURBRIDGE

Stourbridge and District Amatewr Radio
Society.*—W. A. Higgins, G8GF, 35, John
Street, Brierley Hill, Stalfs.

STROUD

Stroud and District Amateur Radio Club®.
—K. D. Ayers, G2FRG, 1, Victoria Vil
las, Whiteshill, Stroud, Glos.

SWINDON
Swindon and District Short-Wave Society.
-P.  Greenwood, G2BUJ, 49, Western
Street, Swindon, Wilts,

TORQUAY

Torbay Amateur Radio Society®.—K. J.
Girimes, G3AVF, 8, Clarendon Park, Tor
Vale, Torquay, Devon.

WARRINGTON

warrington Radio Society (G3CKR).—J. F.
Thomas, G3AWC, 510, Stockport Road.
Thelwall, Nr. Warrington, Lancs.

WELLINGTON

Wrekin and Y.M.C.A. Radio Society.—
T. W. Pollard, 12, Rose Grove, Welling
ton, Salop.

WEST BROMWICH

West Bromwich and District Radio So-
ciety®*.—R. G. Cousens, 38, Collins Road.
Wedneshury, Statfs,

WOLVERHAMPTON
Wolverhampton Amateur Radio Society®.
—H. Porter, G2YM, 221, Park Lane, Fail.
ings Park, Wolverhampton, Staffs.

WORCESTER

Worcester and District Amateur Radio
Club.—J. Morris-Casey, G8JC, Brook-
hill Farm. Ladywood, Droitwich, Wor.

cester.

WORTHING

Worthing and District Group, R.$.G.B.*— °
i. W. Morton, 42, Southfarm Road.
Worthing, Sussex.

YEOVIL

Yeovil Amateur Radio Club* (GSCMH).—
K. R. Gilbert, 48, Chilton Grove, Mud.
ford Road, Yeovil, Som,

YORK

York and District Short.Wave Club.—G., W.
Kelley, G5KC, 123, Kingsway West,
Acomb, York.

* Affiliated to the R.S.G.B.
ttt;\'lemhership restricted to Admiralty
suaill,

§ Membership restricted to transmitters.
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More Confusing Jargon + Reflectors for

Improving Reproduction + Under-chassis

Components » Magnetic Recording Standards

Inapt Nomenclature

MAY 1 comment on the use by
certain workers of the term
‘* grounded-grid”’ in place of
‘‘earthed grid’”’? This use is
anomalous, in that not even the
‘“grounded-grid”’ exponents
themselves appear to advocate the
general substitution of the Ameri-
can term “‘ground’' for the
British *‘ earth.”” Such a proposal,
being consistent, would at least
be entitled to consideration. But
substituting an American term in
one particular connectidn only is
not only objectionable on account
of its irregularity, but it natur-
ally conveys the impression
(which 1 am assured is quite con-
trary to the intention of those
who do it) that the earthed-grid
was an American invention.

The only argument 1 have en-
countered in favour of the prac-
tice is that ‘‘ grounded-grid "’ is
more euphonious than ‘' earthed-
grid.”’ 1If everyone who did not
care for the sound of two standard
terms in conjunction altered one
of them in that conjunction only,
technical literature would soon
become more confusing than it is.

If it were a question of this one
particular expression, a protest
might not justify space in your
journal. But it exemplifies a prin-
ciple which, I suggest, deserves
emphasis, namely, that our ter-
minology should be as consistent,
regular and logical as it is pos-
sible to make it, and that arbi-
trary and whimsical departures
should be discouraged.

May I add that the term
‘“mixer,’”” as commonly applied
to a crystal or diode detector of
a superheterodyne is hardly apt?
The incoming signal and local
oscillation are mixed or added to-
gether elsewhere, and the mixture
is then rectified in order to pro-
duce that more intimate combina-
tion which is necessary to yield
a component of the desired new
frequency. Two  ingredients
which do not react chemically can
be mixed, but yield no new sub-

stance. The rectifier is analo- |

gous to a device for eflecting

chemical combination, resulting

in products not present in the

mixture, M. G. SCROGGIE.
Bromley, Kent.

Symbol of Inconstancy ?
CAN any of your readers ex

plain why

this

or this

is usually taken as a symbol of

variability, while
GEORGE G’«

MABE L

this

is intended, 1 gather, to symbol-
ize constancy?

The third symbol is probablyl
older than the others, judging by |
dated arboreal and other carv- |
ings, so ought not the B.S.I. to
fall into line and adopt the arrow- |
pierced symbol also to indicate',
constancy? It would be interest-
ing to have the views of Mr.
Bainbridge-Bell on the subject.

On second thoughts, the differ-
ence may not turn out to be so
profound as it seemed, and the}
implied constancy may, in prac- |
tice, be anything but. La donna |
¢ mobile, for example. ,

Southsea. D. K. McCLEERY. |

Artificial Acoustic Reflectors

I WAS surprised that Mr. R.
Marker’s letter in your Janu-
ary issue, concerning the necessity
and niceness of the higher audiox
frequencies, did not arouse com- |
ment, as, in my opinion, the
placing of large reflecting surfaces
in front of a loudspeaker is one of
the keys to realistic orchestral re-
production in the home.

(Continued on page 112)

!

II1T

THe “FLUXITE QUINS™ AT WORK

*“Heave-ho on that aerial, son;

We'll FLUXITE this joint then we're done.
Something’s wrong | declare,
't's got caught up somewhere,

The darn thing weighs nigh on a ton!*’

®
See that FLUXITE is always by

you —in the house — garage—
workshop — wherever  speedy
soldering is needed. Used for
over 40 years in Government
works and by leading engineers
and manufacturers. Of all 1ron-
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
FLUXITE
where you want
it by a simple
pressure. Price
1/6, or filled, 2/6.

ALL MECHANICS 1074L HAVE \

FLUXITE

IT SIMPLIFIES ALL SOLDERING

Write jor Book on the ART OF * SOFT**
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price Vd. each.

FLUXITE LTD.

(Dept. W.W.), Bermondsey Street, S.E.|

puts

2
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Letters to the Editor—

Some recent experiments with a
portable labyrinth loudspeaker,
which radiates forwards only,
have shown that one wall of a
living room can be used most effec-
tively as a reflector provided the
surface is well broken up with
pictures and furniture so as to
diffuse the high frequencies, and
a wide angle diffuser is used on
the loudspeaker.

Ideally, of course, the wall
should be curved to parabolic
shape with the loudspeaker placed
at the focus, in order to produce
a plane wavefront. In practice, a
horizontal strip of corrugated
asbestos roofing, about two feet
high and placed at ear level, in the
form of a decorative frieze, might
be used.

For solo artists and instru-
ments, where some localization of
sound source is required, the high-
frequency deflectors on the loud-
speaker should be removed.

Listening tests at the curtained,
windowed end of a room definitely
give the impression of being situ-
ated at the back of a concert hall,
the apparent distance of the
orchestra seeming to depend more
on the amount of reverberation in
the signal or record, and less on
the actual volume level. Record
scratch seems quite separated
from the music. The tests were,
of course, carried out from a posi-
tion behind the loudspeaker.

Besides the remarkable increasc
in ‘‘presence,”’ there is also a
great apparent improvement in
transient response and in clarity
of instrumentation.

Now that various types of
labyrinth loudspeakers are appear-
ing on the market, it would be
most interesting to hear from
readers who are able to make
tests similar to those described.

: DESMOND ROE.

Old Hill, Staffs.

Components for Amateurs
E were interested in S.
Johnson’s letter in your
February issue regarding paper
smoothing condensers for inverted
mounting with the terminals
through the chassis. So far we
have . experienced no demand
from the constructor market,
which has a considerable interest
for us, for this construction. In
fact, the bulk of our production,
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including that for manufacturers,
is for the conventional pattern
with the fixing flanges and term-
inals at opposite ends. However,
the inverted mounting arrange-
ment can be supplied on the
majority of our paper condensers
and all that Mr. Johnson and his
fellow amateurs need do is to add

the letters ““I.M.”” as a suffix
after the type number when
ordering. Priges are identical.

W. F. TAYLOR,
The Telegraph Condenser
Company, Limited.
London, W.3.

Magnetic Recording

DURING May of last year the

B.B.C. convened a meeting
of radio manufacturers in order to
agree on a set of standards to be
adopted in the manufacture of
magnetic tape recording equip-
ment in this country.

It was proposed that the tape
width should be 0.245in instead
of o0.254in or 1cm already
adopted in Germany. Apparently
no advantage was claimed for
this. it was in fact agreed that the
change would make no significant
difference.

I am at a loss to know why this
apparently non-standard ‘‘stan-
dard’’ was so unanimouslv
adopted by all present, for it will
mean that if machines made in
this country have tape guides of
reasonable tolerance they will be
just unable to employ German
tape. Can any reader supply the
answer to this apparent anomaly?

LEONARD G. WOOLLETT.

Petts Wood, Kent.

Degrees for Ex-Servicemen

‘7VITH regard to degrees for ex-

Servicemen and those em-
ployed in the engineering industry
during the war, some further in-
formation is to hand since last I
wrote to you.

I have once more been in con-
tact with the Ministry of Educa-
tion who are discussing with the
London County Council and the
local education authorities in
Essex, Herts, Middlesex, Surrey,
Kent and Bucks, together with
the technical college authorities,
the question of the introduction of
Saturday instruction, possibly in
lieu of some evening work. The
difficulty here is lack of staff
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and the natural desire of the
teaching staff to have a five-day
week.

If suitable arrangements are to
be made to assist the employees of
the engineering industry, the ob-
ject can only be fully achieved if
qualified persons who are en-
gaged in industry are prepared to
assist the technical colleges by
teaching on Saturday mornings in
order to avoid some of the staff
difficulties. 1t is hoped, there-
fore, that senior engineers will see
the importance of training the
younger members of the industry,
both in physics and engineering,
and that they will offer their ser-
vices to the technical colleges
throughout the country and par-
ticularly in the counties men-
tioned above and in the London
area. This action will help to re-
tain and increase the prestige and
industrial efficiency of the nation.

0. S. PUCKLE,
Hedgeside, Holtspur End South,
Beaconsfield, Bucks.

F.M. and Monopoly

IF Mr. Kinman (your February

issue) does not know what I
mean by the term ‘‘selfish
minority,”” I will tell him. It
means those people who buy,
have installed, and make use of,
electrical apparatus likely, when
either new or old, to set up radio
interference without troubling
themselves about the annoyance
they cause to listeners or taking
any steps to reduce it. Is that
plain enough? If reception in this
country is, as Mr. Kinman seems
to suggest in the third paragraph
of his letter, as good as reception
in other countries, why should we
change to F.M.? The cost of fit-
ting suppressors to the sources of
interference is trifling compared
with the cost of making broad-
cast reception devices proof
against it. If Mr. Kinman likes
figures, he can consider this: it is
reasonable to assume that for
every piece of interfering appara-
tus in the country (and that, I
would emphasize, does not mean
every conceivable piece of elec-
trical equipment in existence ; in-
terference can nearly always be
traced to & single oftender out of
scores of owners of electrical ap-
paratus in a locality) a hundred
listeners are affected. The cost
of suppressing the interfering ap-
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paratus may be set at an average
£1. The cost to each of the suf-
fering listeners, of buying a new
F.M. receiver and having the
essential 100-Mc/s aerial in-
stalled, is bound to be of the order
of £20. The cost ratio thus works
out at about 1 to 2,000. If Mr.
Kinman feels that the cost of sup-
pression (only enforced if there
were complaints from listeners) is
too heavy a burden for the
country to carry in its present
impoverished state, then I suggest
that not only suppression but also
the vastly more costly change to
F.M. be dropped until times are
better. We have put up with radio
interference so long from the sel-
fish minority that we can prob-
ably stand it a while longer.

Mr. Barrell (same issue) can
take the foregoing as a reply also
to his remarks about interference.
Concerning the lay public’s
alleged wish for high-fidelity re-
production, I have the notion that
if a demand of that nature had
been genuine enough for the lis-
tening public to agree to pay for
it, it would have been et long
ago by the manufacturers without
recourse to IF.M. What people
aren’t prepared to pay for, they
don’t really want. I am surprised
to hear that the incorporation of
F.M. in an all-wave receiver
would be easy and cheap—at a
100-Mc/s F.M. frequency.

W. H. CAZALY.
London, N.W.

Tonal Balance

HE article in your November
issue on ‘‘High Audio Fre-
quencies ' quotes  frequency
ranges of 150-4,000C /s,
70-7,000¢ /s and 40-10,000c/s as
being those used in the Arerican
listening tests described. It has
been stated on good authority
that, in order to give an impres-
sion of well-balanced frequency
response, a reproducing apparatus
should respond to an equal num-
ber of octaves above and below
8ooc/s, so that tone controls
should restrict or augment both
ends of the frequency range
equally. It is interesting to note
that the geometric mean fre-
quencies for the ‘‘narrow,”
““medium,”” and ‘‘ wide *’ ranges
ised in the American tests were
approximately 775c/s, 7o00c¢/s
and 632c¢/s respectively ; these
are not the same, although the
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differences are not great, and the
mean frequency of the ‘‘wide”
range is the farthest from 8ooc/s.
It would appear possible that the
effects of high frequencies in
““wide range ” reproduction may
have been observed to some ex-
tent by a slight preponderance of
low frequencies.

The same objection would
apply, with greater force, to the
acoustic test carried out by H. I,
Olson ; in this case the filter is
described as having cut off all fre-
quencies above 5,000c/s without,
apparently, affecting low
quencies. R. T. L. ALLEN.

Bristol.

Radiated Interference

fre- |

I THINK it is high time that the |

attention of
turers be drawn to the use of the
I.LF. of 465kc/s in broadcast re-

radio manufac- |

ceivers. In this northern area the
strongest B.B.C. Home Service
station is North Regional, i

008 kc/s, and when people with
the cheaper makes of superhet
receivers (without an R.F. stage)
are receiving the B.B.C. Light

Programme on 200kc/s there is a |

very strong heterodyne whistle of
1kc/s to 3kc/s on the Home Ser-
vice of 668kc/s. 1 come across
this trouble at least once a week.

According to the manufac-
turers’ rules if the set is still under
guarantee the I.F. cannot be
changed to offset this trouble until
the guarantee has expired. On
the other hand, Condition 3 of the
broadcast receiving licence im-
poses an obligation to avoid the
radiation of interference.

Re-radiation of an average re-
ceiver can cause this interference
from its oscillator up to 250 yards
and in closely populated areas this
can affect at least 20 sets.

R. A. COLLINS.
Grimsby, Lincs.

MECHANICAL HANDLING

HOW the mechanized handling

of -goods can save labour and
speed production, storage and
transport in industry will be
demonstrated at the first National
Mechanical Handling Exhibition
which will be held at Olympia
from July 12th to 21st. It is be-
ing organized by Mechanicai
Handling, one of our associated
journals.
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GRAMO-RADIO
AMPLIFIERS

Several models are available
incorporating 30 watt or 15§
watt Amplifier combined
with gramophone player or
automatic record changer
and radio receiver with
monitor speaker. A.C./D.C.
models also available.

Write for illustrated list of full
Sound Equipment Range for every
type of installation.

Model R.G.A. 633B/RC.

THE TRIX ELECTRICAL CO.LTD.

1-5 MAPLE PLACE TOTTINHAM COURT ROAD-LOMDON, W.1
TELEAWORE MUSEUM SBIT GRANTZ CARLZS. TRIXADIO, WESDO, LONDON
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Unbiased

By FREE GRID

Descent from
Olympus

Anni Profluent Fugaces,
Mores Corruent Sequauces.”’
~O sang the poet; but it is evi-

dent that the Editor does not
agree with him but is obsessed
by that fear of change which per-
plexes monarchs, as Milton tells us
in "‘ Paradise Lost.”" Since Editors,
like captains of ships, are virtually
monarchs this is not altogether sur-
prising but all the same 1 am rather
taken aback by his complete in-
difference to the change in literary
style which has been forced on us
by the paper shortage. The rolling
periods of his ex cathedra utter-

ances each month are far too
reminiscent of DMacaulay in his
lushest lucubrations. They are

more suited to the spacious age
when papers were used freely by
ladies for nocturnal curlers than to
these difficult times when we are
hard put to it to find enough for
our more hasic needs, and, in view
of a further threatened act, are
going to find it still harder.

I may sav that for some time
past 1 have been urging upon the

Editor the neccessity ot a change in
this direction by making one word
do the work of two instead of two
doing the work of one as at present.
He suggested the use of shorthand.
1 tactfully pointed out, however,
that whilst I admired his modesty
in implying that his pontifical
thunderings were read only by
stenographers, I was of the opinion
that he had a far wider circle of
readers, most of whom were quite
unfamiliar with shorthand. His
proposal would, therefore, create a
big demand for manuals of short-
hand instruction. This would re-
sult in the use of far more paper

than would be saved, rather in the
manner of the modern Erewhon
where such a huge army of em-
ployees was occupied in the paper-
saving propaganda department that
more papar was used in printing the
necessary currency to pay their
salaries and wages than they per-
suaded people to save.

The use of Basic English seemed
1n obvious solution but to my mind
the cold and unfecling bare bones
ot which it is composed are an alto-
gether unfitting medium for expres-
sing the Editor’s opinions which 1
have always tound to be full of
warmth and colour, even it at times
they irritate me almost beyond
endurance.

No, the only idiom which, in my
opinion, meets the case, is the
staccato one used by Mr. Pickwick’s
erstwhile friend Mr, Jingle. Not
only does it express opinions and
narrate facts with the utmost
cconomy of words hut does so in an
effective  and colourful manner
worthy of the Editor at his best.
Postmaster-General — takes money
—no value given—idiotic regula-
tions — drastic action — organize
strike—all switch off—B.B.C. bank-
rupt —no  mourners —commercial
broadcasting — hopeless chaos —
B.B.C.  1esuscitated — regulations
amended—everybody happy.

But perhaps after all telegraphese
would be the ideal for a journal
which, from its earliest days, has
been the wvade-mecum of the tele-
communications fraternity.

Morton’s Fork

HAVE always been a  very

staunch upholder of law and
order especiallv in those instances
where the particular law in question
has my moral approval. 1 have,
however, recentlv. had such a
flagrant break of the wireless licence
laws forced on my attention that I
cannot help bringing it to the light
of day. I do so in spite of the fact
that it contravenes to some extent
the unwritten laws of hospitality
which we all, whether host or guest,
cndeavour to observe.

I feel, in fact, rather like Henry
V1I on the occasion of his week-end
visit to the Earl of Oxford soon
after he had attempted to grapple
with the manpower problem by
making it an offence to keep re-
tainers without a permit from the
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Ministry of Labour. Those of you
who availed yourselves of the op-
portunities with which your parents
provided you of acquiring historical
learning instead of indulging in
surreptitious games of noughts and
crosses, will recollect the occasion.
He was being shown to his carriage
through long lines of men of martial
bearing, and was astonished to
learn on enquiry that they were not
domestic servants but retainers. He
at once replied "I thank you for
vour hospitality, My Lord, but I
cannot afford to have my laws
broken in my sight.”” Any of the
modern representatives of the de
Vere family will give vou further
details if you require them.

Into my confidence.

I find myself in a similar predica-
ment to Henry VII inasmuch that
having recently been a guest at one
ot our basically hit hotels, I feel
myself in duty bound to follow
tlenry’s example and bite the hand
that fed me.

By taking one of the chamber-
maids into my confidence, I found
out that a large number of my fel-
low guests had in use in their rooms
one of the tiny personal receivers
that are now heing turned out by
some manufacturers. Tactful en-
quiries among the guests revealed
that none of them had brought his
licence with him as demanded by a
portion of No. 7 of the regulations
printed on the backs of our licence
forms, and they were, therefore, in-
fringing the law. Had they brought
their licences with them, of course,
they would have fallen into the trap
of regulation No. 6 which demands
that their home set and its licence
be open to inspection at reasonable
hours.

The only way in which the law
could be fully complied with would
be by taking out a second licence
at a cost of £1, and it was this Mor-
ton’s Fork sort of extra money-
getter which I presume the P.M.G.
had in mind when he framed the
regulation over twenty years ago.
Now is the time for him to reap his
long awaited harvest of extra
licence fees; the fines are not, of
course; his perquisites,
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Short-wave Conditions pgp't pay

January in Retrospect : Forecast for March
By T W BENNINGTON (Engineering Division, 8.8.C.)

AYTIME maximmum usable fre-

quencies  for these latitudes
failed to show the expected tend-
ency to increase towards the end ol
January, and consequently, over the
month as a whole, they were con-
siderably lower than had been ex-
pected.*  This seems to indicate
that the seasonal peak in daytimc
M.U.F.s—expected in February—
may be a little late this year, but
undoubtedly one will occur, either
in late February or earty March. In
spite of their failure to reach tihc
expected mean value, daytime
M.U.F.s during January were yet
relatively high, and radio conditions
such as to favour the higher—
though not the highest—{requen-
cies suitable for long-distance com-
munication. As far as is known the
50-Mc/s amateur band, for example,
was never suitable for this purpose.
Night-time working frequencies were
also relatively low, though not low
enough to render really necessary
the use of frequencies lower than
about ¢oMc/s, except over a few
high-latitude paths.

Though there were some 10no-
sphere storms during the month,
none of these was of very great in-
tensity, and the month might be
considered as being relatively quiet.
The periods of most disturbances
were 2znd/3rd, 6th/gth, 12th/13th,
17th/ 18th, 21st/23rd and 29th/ 31st.

Forecast.—It is expected that
during March there will be a slight
decrease in the daytime M.U.F.s for
these latitudes, and a considerable
increase in those for night-time.
The combined effect of the seasonal
and sunspot cycle changes would
appear to be such as to produce this
result.

Daytime working frequencies for
nearly all circuits should, thereforc,
remain quite high, and long-distance
communication on exceptionally
high {requencies should be fre-
quently possible in all directions.
Daytime frequencies will remain
operative for considerably longer
periods than during February, due
to the lengthening hours of daylight
in the Northern Hemisphere. =~ The
28-Mc/s amateur band should be
regularly usable for long periods.
Frequencies as high as 15 Mc/s—or
even higher on some circuits—
should remain usable till well after
midnight, and only on high-latitude
transmission paths is it likely that

* They were, in fact, slightly lower than
during January, 1947, due, no doubt, to the
recent decreace in sunspot activity.

frequencies lower than 11 Mc/s will
be really necessary at any time dur-
ing the night.

For transmission over distances
between about 600 and 1,000 miles
the E layer may sometimes control
transmission during the daytime,
rendering higher irequencies usable
than would otherwise have heen so.
Sporadic E ionisation is not likely
to be much in evidence.

Below are given, in terms of the
broadcast bands, the working fre-
quencies which should be regularly
usable during March for four long-
distance circuits running in different

directions from this country. (In
these reports all times are in
G.M.T.) In 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 tor
about 25 per cent of the time during
the month for communication by
way of the regular layers: —

Montreal : 0000 11 Mc/fs (17 Mc/s
0400 9, (4
agoo 11, (8
1000 17, (25 .
1160 21, 32,
1300 26, 37 .0
2000 21, or 17 Mc/s(33 ,,
200 15 . @2
Buenos Aires : ()00 17 Me '~ (23 Me w
o 15, (21 )
(UL 24 )
ngou 21, 31 . )
0800 26 42
2000 20 29 )
22007 (23
Cape Town : 0000 ~ (23 Mc
0260 2,
0500 (24
0800 (28 ., )
0700 42, )
1900 29
2100 24
Chungking : QM) 11 Me's (16 Me ~
o400 15, o )
0500 17, 22 .)
000 21, 32,
0700 26, 36,
1400 21, (28 ,, )
1500 17, 24 )
180 15, (20 ,, )
o0 11, (18 )

A considerable amount of iono-
sphere storminess often occurs dur-
ing March, and it is not anticipated
that the month will pass without
some serious—perhaps severe—dis-
turbances occurring. At the time
of writing it would seem that dis-
turbances are more likely to occur
during the periods 1st/3rd, 7th,
12th/13th, 16th/17th, 23rd/25th
and 28th/3oth than on the other
davs of the month

| afine art.

FANGY PRIGES
for cases

We have reduced the design and
assembly of instrument cases to

The special processes
we have developed enable us to
offer you cases of the highest
quality at prices which save you
and, necessary,
within 7 days from receipt of

money when

order.

IMPOSSIBLE? BUT IT'S TRUE
TRY US AND SEE

PRECISION BUILT
INSTRUMENT  CASES

ALFRED IMHOF LIMITED.
112-116, NEW OXFORD ST.,
LONDON, W.C.l. Museum 5944



no

Wireless World

RANDOM RADIATIONS

By "DIALLIST"
B.S. 1409: 1947

T’S clear that a great deal of
thought has gone into the com-

pilation of this new British
Standard, concerned with letter
symbols for electronic valves. The

Lasic idea is first-rate: capitals for
everything outside the bulb and
small letters for everything within
it.  But it is not always easy to
draw completely hard-and-fast” dis-
tinctions.  Instability, for instance,
due to unwanted positive feedback
eflfects may be due more to stray
capacitances in the valve-cap, the
valve-holder and the wiring than to
that between the grid and the anode
inside the bottle.  We used to lump
them all as C,: now the actual
anode-grid capacitance becomes Cay
and | suppose we ought to refer to
the total eHective capacitance ot
that kind in a circuit as Cag+ Cuy-
I'm not quite convinced that the
new method of denoting grids (or
clectrodes made in the form of grids)
is altogether an improvement.
When, for example, you saw Bxcr OF
Zsup 1D the text, you kinew at once
that the screen or suppressor grids
were concerned; now g, g, and so
orne can stand tor a variety of grids
with different functions.” 1In the
heptode used as a frequency changer
is the oscillator anode to be desig-
nated g,?  Or are we entitled to re-
gard the oscillator portion as a
triode and to write «;? Whilst I'm
being critical (please don’t think
that 1 am unappreciative) 1 must
say I think that the new Standard
rather overworks the subscripts,
particularly the multiple subscripts,
you can, as an example, write the
peak voltage on the second anode of
the diode portion of a double-diode-
triode as Vipewa; but I’'m not surc
that your reader is going to bless
you if you do. To be effective any
torm of shorthand should bLe not
only easy and quick to write, but
also easy and quick to read. The
worst of subscripts is that they
necessitate the use of very small
type, which tries the tired eyes of
the student in the course of long,
close reading.

ooao

Anti-interference
’I‘\VO praiseworthy efforts to re-

duce interference with wireless
and television reception have been
made recently. The first is the edict
by whatever body is now responsible
for London’s buses that all those of
non-diesel type are teo be fitted
torthwith with suppressors in their

ignition systems. The diesels, of
course, don’t nced them since they
don’t have electric ignition.  The
second is a campaign by the organiz-
ation to which the majority of the
concerns which sell radio and tele-
vision sets to the public belong to
get its members to fit suppressors to
all their delivery and service vans.
It is stated that interference can be
reduced to negligible proportions by
merely fitting a 5 or 10-kQ resistor
in series with the main distributor
lead. As the cost of doing that,
even if ‘‘labour charges’ are in-
volved, can’t much exceed a shilling
or so a vehicle, the response from
people so vitally interested in the
suppression of interference should
be one hundred per cent,

A Golden Opportunity

Fvery recent report on inter-
ference, including the B.B.C.’s ficld
trials on 45 and goMc/s, has
stressed the fact that by far the
most serious form of interference
with A M. and F.M. sound broad-
casts and with television transmis-
sions comes from the iguition Sys-
tem of i/c vehicles. At 'the present
time the number of these, whether
tor private or commercial use, that
can be sold by the motor manufac-
turers in this country is quite small.
The  distribution ~ of = available
vehicles and the conditions under
which they are sold are under the
strictest Government control. Then
why not make a cast-iron regulation
that no new unsuppressed vehicle
tnay be sold or bought? Why not,
again, make it a condition of the
grant of an emergency petrol ration
that no motor vehicle shall qualify
for it unless its ignition system has
been ‘‘suppressed’’? It all seems
too easy.  Perhaps that’s why it
probably won’t be done.

Oooo

Queer Business
ONE of the linguistic curiosities
of today is the extraordinary
barrenness of French in electrical
and radio technical terms. It’s all
the more difficult to understand be-
cause the French have played a big
part in both the laboratory and the
engineering development ~of most
branches of electricity. Ampere was
a pioneer worker and the FEiffel
Tower was perhaps the best-known
wireless station in the world in the
carly days. Unlike German and
many other tongues, French does
not readily  coin or accept new
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native words to denote new things
as they come along; it seems rather
to prefer borrowing terms from
other languages (very often English,
or the variety of our language used
in America), with not always very
happy results.  Sometimes these
words are translitcrated to give
them a French appearance and they
may then come to take on meanings
rather different from those they had
originally.  Recently it has fallen
to my lot to look over the proofs ot
French translations of two or three
Lnglish technical books and this,
more than anything else, has made
me realize that, though for most
other purposes it is one of the
world’s richest and most flexible
languages, it is not at the moment a
fust-rate medium for conveying the
technicalities  of our particular
branch of science. There seems to
be a genuine need for a committer
of the Academie Francaise to draw
up and standardize a technical
vocabulary to mect the require
ments of today.,

ooo
Table Model Televisors

IT is predicted in America by those
who should know what they are
talking about that in the near tuture
table model televisors (they call
them televisers) will be far more
popular than consoles. 1’d be rather
inclined to agree that the same
thing may -happen here unless de-
signers can be brought to realize the
importance of placing the viewing
screen at about the normal eye-level
of the viewer as he sits and watches
it. 1 have just been making some
measurements and find that my
eyes are from about 36 to 48 inches
above the floor, according to the
kind of chair I'm sitting in and the
way I sit in it. In many consoles
the centre of the screen is much
below eye level unless vou pretty
well lie down to your viewing. So
long as only two or three people,
who can all sit in one row, are
looking in all goes well, for they
can adjust their sitting height to
suit the indrument. But when the
audience is larger it is a case of two
rows or more, and those at the back
are bound to find the images some-
what distorted. With a table
model, on the other hand, and a
few family albums, atlases and
other tomes culled from the book-
shelves, you can so adjust things
that:
h=m.e.l.,
where (as the textbooks have it)
fi=height of centre of viewing
screen above floor; and wm.e.d. =
mean eye level of audience. This
is a lot easier than endeavouring (as
you must with a console) to adjust
the audience so that:
m.el.=h,
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For Battery Users

NE thing that the user of a bat-

tery radio receiver has never
been given is a device which will
call his attention to the fact that
his set is switched on; or at all
events something which will prevent
him from leaving his precious bat-
teries at work when he retires to
bed. 1t exasperates him to find that
he has run down his filament accu-
mulator to no purposec; it is still |
more annoying to reflect that the
expensive and - rather short-lived
I1.T.13. has been dealt a blow from
which it can never fully recover. It
is so casily done with the commonly
scen confinuously rotatable wave-
change switch which incorporates
an on-off section. He's been listen-
ing to the home programime on the
medium waves.  Instead of moving
the switch one “"click’ clockwise
to close down, he carelessly turns it
anti-clockwise to the 1.\, position.
As the local stations comes in so
strongly that the volume control is
turned well down, nothing is heard
in  the long-wave position it
doess't vastly matter if you do this
kind of thing with a mains set; but
you're not likely to, for the warning

gleam of a pilot light hits you in .

the eye. It is only the far more for every A‘.“./’).lj. i')',
vulnerable battery set that has no *

such safeguard. You can’t very well
have 2-volt pilot lamps run from
the accumulator of a battery set, for continuous demand for universal reeeivers
even those most cconomical of cur-
rent would consume as much as an
additional pair of valves. What correct operation of the valve-heaters. giving long
then is the answer? Two possible <
lines of attack on the problem occur
to me and | present them free of usual mains voltages, instant adjustiment can be
charge to any designer who wants :

a strong selling point for his this
year's battery model.  The first is
the minute neon lamp, not much Solenoidally, single-layer wound on heat-resisting
bigger than a large pea, which we
used as an indicator on the switch-
boards of some radar sets during the resistance wire of ** constant-Q ' characteristics,
war. One of these placed behind a
window in the iront of the sct and
connected across the HL.T.B. by the resistance  value. i i
on-off switch might do the %rick. With clearly marked tapping
'he current consumption must be
minute.  The radar types were for of resi 0, . :

230V, but 1 believe ti}l]\g neons are, [ resistance, -i:10%, overall and per section. Max.
or could be, made for operation from
the ordinary H.T.B. Failing thesc, 13in. approx.: 2 x 6 BA. holes
what about a simple time switch -
opening automatically, say, two
hours after being closed? Iew
people would mind having to switch
on again in the middle of a pro-l
gramme it they knew that this

arrangemient completely safeguarded | Y ~
them trom the chance of wrecking | —_—
their H.T. Bs. 1’d make this switch | ™ The Choice ) of Crities ™

Mains-Dropping Resistors

ULGIN, high-grade dropping resistors are in
vperated from a.c. or d.c. main~. Their usce ensures
Ia . .
ife and efficient performance. Being tapped for all

made for supplies at different pressures.

formers with finest, non-corrodible, oxide-insulated
thereby avoiding the change, npon heating up, of
bands, for lashed-and-soldercd connections. Accuracy

overall dimensions 2in. x 5in. high. Fixing centres.

See our display on Stand No. 24 R.C.MLF. Exhibition,
Great Hall, Grosvenor House, W.l. March 2-1.

Juite separate from that doing the

vave-changing, and its action would REGISTERED TRADE MARK

pe mechanical, so that it would put

wo drain on to either battery. Can A F.BULGIN 6 GO. LTD. - BYE-PASS RD.- BARKING
anvone think of better ways ot Telephone : RIP 3174 (5 lines).

solving the problem?
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RECENT INVENTIONS

A Selection of the More Interesting
Radio Developments

RADAR

HE interval between successive ex-

ploring pulses is usually made
greater than the time required for the
echo signal to return trom the most
distant target. I, however, the echo
signal is arranged to trigger the trans-
mitter, then the repetition frequency
gives a direct indication of the dis-
tance of the target under obscrvation,
and will convey this information to
any outlying gun emplacement or
other remote station that is cquipped
with a suitable receiver.

When several targets come under
simultaneous observation, this scheme
obviously becomes unworkable. Ac-
cording to the invention, the difficulty
is met by selecting one particular tar-
get, by means of a variable-delay
device which is fed with ‘' marker’
impulses from the transmitter. The
adjustment required to align  the
marker with the selected echo image on
the time base of the C.R. indicator
automatically regulates the triggering
of the transmitter until the pulsing
frequency directly indicates the dis-
tance of the selected target.

Standard Telephones & Cables, Lid.
(assignees of I.. A. de Rosa). Conven-
tion date (U.S.A.) February 20th, 10943,
No. 570863.

provides a sufficiently wide gap be-
tween the resonant circuits to prevent
shock-excitation. A number of fixed
LLF. amplifiers can also be incorpor-
ated, in order to increase the stability
and selectivity of the receiver.

Marconi’s Wircless Telegraph Co.,
I.td. (assignees of W. R, Koch). Con-
vention date (U.S.A.) Sepwember 8th,
1943. No. 586534.

MULTI-STAGE VALVES

UCCESSIVE electrodes in the same
valve are arranged to operate as
two separate stages, in cascade, the
heat generated by the impact of the
primary electron stream on the anode
CA of the lower stage being used to
liberate a fresh supply of electrons
for the upper stage. The * cathanode ”’
CA and the upper anode A are
separately biased, in order to apply
sufficient acceleration to the primary
stream to ensure secondary emission,
and to maintain the required potential
gradient between  the  two  stages.
Apart from the saving of power and
the elimination of anode cooling de-
vices, the close spacing of the clectrode
system is stated to be advantageous
for short-wave working.
In the modulator circuit shown, the
lower stage of the valve acts as an

“ Cathanode '’
modulator.

1
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1
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SUPER-REGENERATIVE
RECEIVERS

HE use of tuned R.IF. circuits, for
the purpose of increasing selec-
tivity, prior to the point of regenera-
tion, is complicated by the liability of
such circuits to be '‘shock excited
by the quenching frequency and by the
large R.F. currents already existing in
the regenerated circuits.

The problem is solved, according to
the invention, by tuning the input of
the supecr-regenerative valve to a fre-
quency far removed from that of the
signal, and by coupling it to the aerial
through a superheterodyne comprising
at least two frequency-changing stages.
Both the latter are associated with a
common local oscillator, one stage pro-
ducing a *‘ difference,” and the other
a '"summation "’ beat frequency. This

ALF. amplifier and
feeds signal volt-
ages to a  trans-
former winding T,

-
|
|
i
-
which is coupled
to the upper
anode A, The
sccond  grid  is
- coupled to a R.IF.

source, and the
amplified  carrier
wave is modulated on the anode A,
before being fed to the load R.
Standard Telephones & Cables, Lid..
and A, |. Maddock. Application date
May 22, 1042, No. 586149.

PIEZO-ELECTRIC CRYSTALS

HE nodal line of a quartz oscil
lator is found by observing the
pattern formed by a powder sprinkled
on it when the crystal is vibrating at
its fundamental frequency, and a slot
is cut at each end of the line to take
the insulated ends of a spring holder
H, clamped to a baseplate P.

Each face of the crystal is coated
with a metallic film electrode, and the
circuit is completed by soldering the
ends of two wires W' to silver-paste
blobs B, which have previously been
deposited on each electrode at points

—

along the nodal line. The whole unit
is preferably enclosed in an evacuated
glass bulb. No appreciable damping
can occur, because all the crystal sup-
ports and connections are located at
points where mechanical vibration is
at a4 minimum,
The British

Thomson-Iouston Co.,

Piezo crystal mounting.

L.td. (communicated by the General
Electric Co.). Application date, Octo-
ber 27th, 1944. No. 584072,

RADAR SYSTEM

A SINGLE tube of the klystron type
is used to generate (a) exploring
pulses on a centimetre wave, and (b)
local oscillations, which are mixed with
the echo signal in order to produce a
beat frequency that can readily be
amplified.

It is shown that a klystron can be
made to oscillate at two distinct but
closely related frequencies, say f, and
fy» if the anode voltage is changed from
one specific value to another. In one
mode of operation, the applied volt-
age is such that the time of transit
of the electrons across the drift space
causes the two resonators to oscillate
in phase, whilst in the second case they
oscillate in phase-opposition. For in-
stance, an exciting pulse of 10,000 volts
is applied to the anode during the rela-
tively short periods of transmission to
uenerate the frequency f,. The pres-
sure then falls to 6,000 volts during the
longer period of reception, when local
oscillations at a frequency f, are pro-
duced.

The advantage of the arrangement is
that any factor tending to vary the
frequency f, will similarly vary the
frequency f,, so that the essential beat
frequency remains constant,

J. Sayers, M. L. E. Oliphant and
C. S. Wright. Application date March
s5th, 1941. No. 585207,

' 1
| The British abstracts published |
i here are prepared with the '

permission of the Controller of !
¢ H.M. Stationery Office, from .
{ specifications obtainable at the |
| Patent Office, 25, Southampton |

Bulldings, London, W.C.2, price |
: t'- each, !
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Choose a

MARCONIPHONE

— The REAL Thing!

5-Valve, 5-Waveband AC Table Model

TI14A with Bandspread S.W. Tuning ﬁ
Just the instrument for every type of " - x
listener. It is a superb world radio ;
giving first-class reception on five wave-
bands with outstanding short waveband
performance. The tonal reproduction is
of the highest quality; operation is simple
and the cabinet of figured walnut with
a moulded escutcheon is a pleasing
combination.

Price 25 gns. (plus £8.10.8 purchase tax)

/4
Y

3 - Valve, 2 - Waveband * Companion ™
Receiver Model T15 DA

A transportable with inbuilt aerial —
simply requires mains connection for
immediate operation. This compact
radio set, weighing only 7} Ib., has a
cabinet of attractive modern design
finished in cream with maroon controls
and carrying handle.

Price 14} gns. (plus £4.19.0 purchase tax)

\__—/

.26
THE MARCONIPHONE COMPANY LIMITED, HAYES, MIDDLESEX
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H.T. RECTIFIERS

for broadcast receivers

A range of rectifiers is now available which will meet
manufacturers’ general requirements for broadcast
radio receivers. These units are very much smaller in bulk
and weight, have a high efficiency and good regulation.

Output 3 Overall dimensions
Type | P | Ma{:’. ixt;put

Volts mA | O Length | Width | Height

14A118 600 120 278 44 2} 2]

14A79 | 400 120 210 31 2} | 2]

14A79 400 78 210 { 3 | 21 | 2}

14A59 300 785 170 28 ‘ 1 2]

4A79* 245 120 2580 | 31 2} 2

14A46* 270 60 250 23 l 2} 2}

15B46* 270 30 ' 280 13 13 13
5D28¢ 120 20 | 108 1 8 25/32

* For AC/DC receivers. t+ For battery eliminators.

These units are available to MANUFACTURERS ONLY and details may be
obtained from Dept. W.W.3,

WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 York Way, King’s Cross,
London, N.1.

METAL

ESTAIJTE RECTIFIERS

‘co~axial construction . . .

he acknowledgment of the many weaknesses in mechanical design and

construction of loudspeakers of contemporary design was responsible for

the origin of the Series *“ 700" Reproducers. It was determined firstly to

de ign a precision product, irrespective of apparent cost, and then, by the
installation of special purpose machines and equipment, produce it at a cost com-
parable with our previous models. The basis of the design of the ¢ 700> Series is
the co-relation of all component parts to the axis of the Reproducer, each ﬁttmg
the one to the other to very close tolerances on dlameters, by means of precision
machining of all parts. Hence the term ** co-axial ”’ construction applied to this
Series. The more important details of design and construction will be described and
illustrated in subsequent issues.

Reproducers & Amplifiers Ltd.. Frederick Street, Wolverhampton

m— e s T &
REPRODUCERS
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S STETAR
(EW woitions 1o e~ EDDY TONE _tavee

N
The ‘Eddystone’ SEMI-AUTOMATIC MORSE KEY

This is a most outstanding production, totally
enclosed in a streamlined diecast housing finished
in fine ripple black with chrome relief. This key
has a really beautiful movement (try it at your
dealers) and is fully adjustable to enable the
operator to make full use of the wide range of
speeds provided. The handle has been designed to
give equal facility to right or left handed operators.
A short-circuiting switch is fitted to the base which
is a heavy diecasting, provided with rubber feet
and holes for screwing down. No. 689 £3.17.6

(@2

The ‘Eddystone’ VIBRATOR POWER UNIT

This unit has been designed to permit operation of the * 640’ receiver from a 6-volt
accumulator—or any other equipment, the H.T. consumption of which is not more than
65 mA. It comprises a transformer, fuse, non-synchronous vibrator, rectifier valve (6X5G),
on/off switch, pilot light and filters to prevent R.F. interference. Smoothing is not
included—the choke and condensers fitted in receiver perform this function. Heavy cablefor
connection to battery and lead terminating in octal plug for fitting direct to socket on the
640 ’ receiver. Enclosed in ripple finish black metal cabinet. Consumption from a é-volt
battery (with a ** 640" receiver) between S and 6 amperes.

No. 687 £7T.17.6
ALSO AVAILABLE
No. 669 ‘'S’ Meter 5 Gns. No. 678 Modulation Indicator £8.15.0
No. 690 Crystal Calibrator £12 No. 683 Beam Aerial Kit X£19.10.0

If you do not know your local Eddystone Retailer we will send you his address. We do NOT supply direct.

STRATTON & Co. Ltd, EDDYSTONE WORKS, ALVECHURCH Rd., BIRMINGHAM, 3I

ATTEH | WPEDCE ATTEN, |10
oV | 0w djtoon | 0

't
——y & 10¢
74 .

[ 784 ] 5.5
ﬂm

y * Fholocef Coble
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AVAILABLE

ISSUED BY THE M

22 Ranges
Long-life batteries

VHF probe and
5000v D.C.
multiplier optional.

7/&1««1&'—7\“% 3
meler thal will measuie
4.;6?.F.:WV

/
price £24 . 10s.

ELECTRONIC INSTRUMENTS LTD

I7 Paradise Road, Richmond, Surrey

Wireless, World March, 1948

MORE THAN THIRTY THOUSAND
MACHINE TOOLS

Government Surplus machine tools of many
different types are available for purchase, ready
to help you in your drive for increased produc-
tion. Additional machine tools frequently
become available, so keep in touch with your
nearest Disposal Centre.

DISPOSAL CENTRES, where records of all machines
available may be inspected, are open to enquirers from
10 a.m. to 4 p.m. Monday to Friday inclusive :—

LONDON—Room 0088, Ground Floor, Thames House North,
Millbank, S.W.1. BIRMINGHAM—C.M.L. Buildings, Great
Charles Street. BRISTOL—8/9 Elmdale Road, Bristol 8.
CARDIFF — Imperial  Buildings, Mount Stuart Square.
GLASGOW—21 Glassford Street. LEEDS—I10 Bank Street, off
Boar Lane. MANCHESTER—Britannia House, Fountain St.
INISTRY

OF SUPPLY

“You’re CERTAIN to get
it at ARTHURS »

% VALVES : We have probably the largest
stock of valves in the Country.
Let us know your requirements.

»”

AVOMETERS. NOW IN STOCK.
AVOMETER, Model 7 «.ovvvvvnee- £9 10 0
l AVOMETER, Model 40 .......... £17 10 ©
VALVE TESTER (Complete) ...... £16 10 0
TEST BRIDGE .. ooeonunnnnnenns €1 0 0
AVOMINOR, Universal Model .... £8 10 0
AVOMINOR. D.C. Model ........ €4 4 0
SIGNAL GENERATORS, A.C....... €3 0 0

COMPLETE RANGE

TAYLORS’ METERS. 0w & srock

STAGE EQUIPMENT Terms C.0.D.
PROJECTOR LAMPS or cash with order.

London’s Oldest Leading Radio Dealers,

All orders sent
by return of Post

EST.
1919

omops. ARTHUR GRAY. LTO:

. Gray House, 150, Charing Cross Rad,
Our Only Address: | ondon, W.C.2 = TeMple Bor 58334,

ELECTRICAL, TELEVISION & RADIO ENGINEERS.
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Designed to supply radio signals
to all classes of amplifiers. Three
wave bands. Output 5 volts across
680K-ohms.  Three valves 6K8G,
6K7G, 6Q7G. Price £12 12s. plus
£4 |s. 10d. purchase tax.

Send for full particulars.

R.M. ELECTRIC LTD. TEAM VALLEY, CATESHEAD, Il

SOUND SERVICE

THE COMPLETE SERVICE
FOR SOUND RECORDING
AND REPRODUCTION

Mobile, static and specialised recording units.

Complete Wire Recorders. Recording and Wipe-
off Units.

T ecording Amplifiers,

Moving Coil and Crystal Microphones.

Sapphire cutting and reproducing stylii.

Blank recording discs from Sin. to 17in,, Single or
Double sided.

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

* Ok kR %%

A comprehensive range of accessories to meet every
requirement cf the sound recording engineer.

Portable Dual Chonnel
And our latest development (of special interest to Recarding and Replay Outfit
users of sapphire and delicate pick-ups)—THE
SIMTROL. This is a controlied micro-movement
easily fitted for use with any type of pick-up.

»
»

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 : Simrsoale, London, TELEGRAMS : Simsale, Wesd), Londan, TELEPHONE : Welbeczk 2371/2.
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Small But Highly Efficient’
—\ |

Maximum Efﬁc:ency A
Minimum Size 31" X 2" x 1y

The ** Q" pack is a certain signal booster. Will
improve the sensitivity of any superhet, and its
compactness greatly facilitates.construction of
midget receivers. Employs 6 high *“Q "’ coils
on polystyrene formers, with adjustable iron
cores. One hole fixing and only 5 connections.
Three models L.M.S., M.2.S, L.M. Trawler.
Special terms to set makers and wholesalers.

Sole Manufacturers:

MORGAN OSBORNE & Co. LTD.|

UPPER WARLINGHAM |

WARLINGHAM, SURREY. 2560 ,

« iy +

By Order of the Minister of Supply — Without Reserve

TAKELEY, Nr. BISHOP’S STORTFORD
5 Days' Sale

GOVERNMENT SURPLUS STORES
& PLANT

M.O.S. DEPOT No. 263

including 1,000 Petrol Engines, Generating Sets of
various types and makes. 1,500 Metal Bench Vices
from 2 in. to 6 in. 220 Woodworkers’ Vices — 100
Templet Plates. 300 Lots of Carpenters’, Blacksmiths’
and other tools. 500 Lots of Radio Equipment.
Carpenters’ and Metal’Workers’ Benches—Hydraulic
Power Units on Trailers — Welding Plants — Steel
Filing Cabinets and Chests.

Aircraft Spares and numerous other lots.

Auctioneers :

G. E. SWORDER & SONS

SALE DAYS:
Monday, MARCH 1st to Friday, MARCH 5th,1948

at 11 a.m. Daily.
VIEW DAY8—Monday, February 23rd to Friday, February 27th,
10 a.m, to 4 p.m.
CATALOGUES (6d. each, postal orders only) FROM THE
AUCTIONEERS’ OFFICES, BISHOP’S STORTFORD.
Telephone 691 — s lines.

Resistors produced
by the cracked car-
bon process remain
stable to 4 19 of
initial value.

% Tolerance -+ 1%
+2% + 5%

Low temperature

O co-efficient.

carbom resistor

154
¥
<
=4

MWetign |

WELWYN ELECTRICAL LABORATORIES LTD.

Welwyn Garden City, Herts. Telephone : Welwyn Garden'38168

TELE RADIO (1943) LTD.

Each
Miniature 2 Gang Condensers, .00038 mfd. with trimmers i 6
Four Gang .0005 Condensers .... a .. 19 6
Belling & Lee SPinP. &S, ...... o0 4 5
Belling & Lee 7Pin P. &S, ...ooovvrnniininniiian, 50
Co-axial Cable § dia. 22ft. lengths with plug each end
(33 YWHPY) aoacosannaomoocinacnooneaauacocea0na00c0000a0000a00006000 50
Mains Transformers Type TS500/180EX. 500—0—500
180 mA. 4v.at4a.,4v. atBa.,4voI.-2 a., 4vol-2a....... £3 19 6
TM. 600/180Ax. 600—500—400—400—500—600 at 250 mA.
S voltsat 3amp. 6.3 voltsat S5amp. 6.3 voltsat 3amp. £5 12 6

ALL ABOVE ITEMS ARE IN STOCK
177a Edgware Road, W.2. PADdington 6116 & 6506.

ELMSLEIGH RADIO CO.

offer the quality enthusiast the [

Wireless World Quality Amplifier

as described by Mr. D. T. N. Williamson in the

May 1947 issue. Built with first-grade components

on chromium-plated chassis, PARTRIDGE Trans-
formers and OSRAM Valves at

22 GNS.

We are pleased to construct feeder units for gramophone
reproduction and radio tuners to customers’ own speci-
fications or to advise you on your problems.

THE ELMSLEIGH RADIO CO. '
1102 LONDON ROAD, LEIGH-ON-SEA,
Telephone ESSEX. Leigh-on-sea 75168. '

Have you heard

THE CONCERTO ?
FOR YOUR PICK-UP AND SPEAKER

This is the Finest Record Producer available because—

I. Distortion is only [}%, at 6 4. Separate Bass and Treble
watts, 2% at 12 watts. Controlswith a Double Bass
(Independently Certified Figures) Boost Circuit

2. Hum Level is negligible. S. 12 months

3. It will take any type of pick- guarantee.
up—moving coil—moving 6. 9 Valve Circuit—8 Triodes
iron—crystal. plus Rectifier.

PRICE £27/10/0
The * Concerto ""-——the Amplifier that is making itself heard

CHARLES AMPLIFIERS LTD., 1E, Palace Gate,
Kensington, London, W.8. (Phone : WEStern 3350)

unconditional
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WARNING 1

Readers are warned that Gavernment surplus
components which may be offered for sole
through our columns carry no manufacturer's
guarantee. Many of these components will have .
been designed for speciol purposes making them
unsuitable for civilion use, or moy have de-
teriorated as a result of the comditions under
which they have been stored. We cannot
undertake to deal with any complaints regording

ony such componer.ts purdhosed. l

NEW RECEIVERS AND AMPLIFIERS !
EGALLIER’S, Ltd., will 1e-open for the
sale of American receivers when restric-
tions permit.—Degallier's, Ltd., BCM/DEG.S.
London, W.C.1.
ATIONAL Senior HRO, brand new, with all
coils from 10 metres (28-30 and 7mcs b

spread), ac power pack, also Eddystone, 504,
640; immediate deliver: from stock,—Johnsons
(Radio), Macclesfield, (9296
l hCElV_LR type RSI'IOA radar. used for

anti-jambing  devices, radio _ counter|
measure. contains 14 modern a.c, valves, in-
cludlng Mullald EF50; all perfect and new:
price 50/- each, plus 4/- carrage. l
UNCLE OM S RADIO CABI 5, Seven Stars

Court, Manchester, 4. (8965
5-WAVLBAND receivers with bandspread tun-l
ing or chassis complete for gram mounting,
gram units, grams, amplifiers, 5-500 watts; why
not try us? We always tr; t‘x to help; s.a.e. for list |
to Mason's (W.W.), Wiwenhoe, nr. Colchester.

HIOH quality amplifier and radio tuner units,
15 valve, 12 watts, 30 D.B. bass and treble
lift; send for specifimatioon. broadcast and

lift; send for
Acoustic Equipment Co., i
Tombland, Norwich 26970. 9382
ME communication receiver, No.
CW46051A, new, complete with 9 coils
covering all frequencms from 21 ta 2,000 metres,
with moditications can be made in ae a wonderful
receiver, modification chart supplied; pnlge £7,

specification.~Broadcast &
Ltd., Broadcast H[ouse

carrlage paid, c.w.o.—Barker, 14, Av., ‘
Manchester, 20. 267 |
NLY Sensational value.—Npw and guar-
anteed super amplifier c! s, ideal for

home or small halls, 2-channel ilaput, Fader/
mixer controls, high senslt,lvlty excellent quality,
heavy duty o/p. trans. for 2-3-5 ohms speakers,
200-250v A.C./D.C., input isolated, ready to
switch on; 6 months guarantee; del)very approx.

1 week; £6 plus 5/- postage and patking; c.w.o.
or c.0.d. only,—Television & Radio (Rebullders)

Ltd., 142. West End Lane, London, N.W.6. (92

SOMETHING entirely new, a baby alarm ump-
lifier, A.C. mains operation, not a toy but
a carefully planned instrument that, apart from
its main use, has a host of entertainment possi-
bilities, gives warning of unrest in the nursery
thus allowing full strength radio listening with-
out anxiety, supplied in kit form, complete with
valves, microphone and speaker, and with full
wiring instructions; 55/- postage 1/6; completely
wired and tested, 70/-; c.w.0. Or c.0. d—Radro.'
Unlimited, 16, Carnarvon Rd., Leyton, (9211
PECIAL offer: Midget communlcation receiver
and power pack (M.C.R.I.), 5-valve super-‘

het, complete with aerial and earth equipment
lightweight headphones; range 20-3,000 metres
in four bands, operates on any voliage between
97 and 250 a.c. or d.c 10; send for one now
before stocks are exhaust
offer, slow motlon drives by " -
mtlo. 10/- ea., postage 6d.: also milliameters,

0-1, 15/- ea.; send for S-page llst trade sup-
plled —L. Wilkinson, Wholesa 204, Lower
Addiscombe Rd., Croydon. Add 2027 18264

A SUPERHET which will bring you hundreds
of shortwave stations st as soon as bat-
teries and ‘phones are conmected, 6 to 9mcs, 4
2volt valves. slow motion drive, size only 6inx
5in X 9l%in, guaranteed 0O.K., price 29/6, postage
and insurance 2/6; suitable double headphones.
fitted with plug in jack, 6/6f other interesting
bargmns 12 assorted instrument switches, price
10/-; 12 assorted magnetic relays, price 11/-:
17-range ac/dc multi-meter for all radio sets.
price £7; thermo coup.e H.F. meter, price 4,/6:
nuts, bolts and washers, snmll sizes for model
makmg three gross assorted. price 7,6; all post
Iree -—The I1nstrument Co., Ltd., 244, Halérs%\z
l
OODS}:.LL Ltd.. 40, Gaxrdner sg Brrghtun
G Sx.—The williamson amplifier to ** W.W
specification, fitted with best quality components.]
oil condensers on the 425-volt line and Osra:
valves £21; with stabilized pack (valve con-
trolled, 6L6. 6SJ7 and VR105/30). ensurin
volts in excess of 350 and complete stability w! ere
high gain requlred on the pre-amp, 26gns; pre-
amp with EF. 37 tone control with 4 base boost
positions and 4 position treble contwol. £4/6/6;
the Barker model 148 speaker. for ust with above

o our own high fidelity outfit. £15/15 the new
?e‘éer unit, lngorporatlnq the D T.6 Tur-

WORLD CLASSIFIED

Partridge  Mcws
AVAILABLE STOCK

A comprehensive range of mains and
audio components is now available
from stock, and we can despatch small
quantities of these per return. We
would stress that before ordering you
send for our list detailing these com-
ponents. Our stock range now covers
almost all normal requirements, and by
availing yourself of this service you will
save the inevitable delay in the pro-
duction of a special component. Ve
shall be pleased to send you our stock
list upon receipt of your address.

* Kk Kk %

R.CMF. EXHIBITION

The Radio Component Manufacturers’
Federation are holding their annual
exhibition at Grosvenor House, Park
Lane, London, W.I, on March 2nd, 3rd
and 4th, We extend a cordial welcome
to our friends in the trade to meet us
on our Stand No. 36.

A comprehensive range of our products
will be on view including mains trans-
formers, smoothing chokes, filter and
equaliser chokes, audio frequency com-
ponents, ultrasonic transformers, etc.
The Partridge 5 watt Amplifier as
tested by a square wave input signal will
be demonstrated.

* kX k Kk

THE NEW
PARTRIDGE MANUAL

The completely revised post-war edition
of this new Manual, now available,
contains :—

Many useful circuits including New 15
watt high quality amplifier with 40 db
of negative feedback over three stages.
Also articles on Sound Reinforcing and
Public Address, Acoustical Problems,
Cross-over networks, etc. A useful
appendix is included consisting of six
selected design charts.

Price 5/- Post Free.

A ID\'EIlTl SEMENTS

COUPON

Please send me post free a copy
of the new Partridge Manual.
{ enclose P.0O./Cheque value 5/-.

Name. ... .cooviiiriiiieeerenns

Address. . ..

\‘V“’.3.
Abbey 2244

ARTRIDGE

mmvsronﬂrsns LTD

7e/epboae:

43

W.w. uality amplifier, built strictly to
specification, with or without tone con-
trol stage; pre-amplifiers, including hi-fi
P.E.C. types: mains and output transformers
and chokes for this amplifier wound to W.W,.
specification; 12 valve, 20 watt, 4-channel
electronic mixing: ac/dc amplifier and other
ac and ac/dc ty¥pes; 2lHd stamp for particu-
lars_ prices, etc., to actual manufacturers.—
C. lectrical & Electronic Development,
Ltd., Hubert St., B h 6. Aston Cross 2440,
UNIVERSAL EL CTRONIC PRODUCTS. 36
Marylebone High St., London, 1

No. Wel, 4058. Our U.E.7 arnphﬁer ls desl ed
for the connoisseur who requires the %e

possible reproduction together with the hi hest
standards of workmanship and materials, rite
for descriptive leafiet. We invite you to hear
this amplifier demonstrated in conjunction with
the Wilkins & Wn%ht, pick-up and latest type
speakers, including the new Wharfedale Corne:
Cabinet model. We specialize in high-fidelity
sound reproducnon for the home, clubs, conceri

halls, etc., and will undertake the design and
construction of equipment to meet your own.
requirements.
ADIO TRADES MANUFACTURING CO-
(EALING), Ltd., 141, Little Ealing Lane.
W.5 (Ealing 6962). pioneers in the manufac-
ture of the " Williamson " amplifier and now

the basic circuit in G.E.C. book, are producing:
a super edition of this famous amplifier which.
without doubt the finest reproducer vyet.
evolved. Using Partridge transformers and.
other parts throughout of the finest quality.
built on heavy gauge chassis. there is no other
amplifier offered at such a reasonable price.
tested and aligned, £25/10. 3-valve pre-am-
Elmer of new design giving perfect control of
ass treble, £10, complete. Kit of parts with
Partrld e transformers, £20. 10in speakers.
12in speakers and gram motors with pick-
up also supplied. Full detalls (stamp) from
, Ltd. as ahove.
REGEIVEH&, AMPLIFIERS--SECOND. HAND
l l.RO Senior 0.9-30 me/s, P. pack;
Prospect Garage, Banstead Surrey. [9181
FFERS over £50.—A.R.88 L.F. receiver and
speaker, excellent condition.——Box
l{ .C.A. comm, rec.,, ARBBLF. new: nearest. ofier
£50.—18, Home!ands Rd.. Sale. Cheshire.
C 342 communications receiver, i. 5 lB-mc/s
xcel. cond.; nearest offer £23.—Box 5079,
P AVIMARLU 'D Super P10. 540 kes-20 mes:
also 14-rec. auto changer; offers.—Box 5700
ECEIVER BC348, built-in power ck and
0.p. transformer; £30 or near o er.—ng%

5682.

B38 receiver, 5-30 metres, 6v dc_or ac
mains, overhauled, bargain; £13/10.—

Box 5105. 9155

l l.R.O , good condition, 6 coils, spare “S“
meter, Xtal and valves; no P.U. or speaker;
price £40.—Box 5081. {9134
I_IALLlCRAFTER Sky Champion S.20R., 9-
valve, gcod condition, and S. meter of same
make; £23.—Box 5536. [9253
C ARLES amplifier, H.F.A.I.. unused, new
valves, 83, 76; offers; wanted, H.R.O.—:
Cliff Rd. Gardens, Leeds, 6. 19105
HOP soiled £23/10 Vortexlon 15 watt ampli-
fier, £15; Reslo M.C. microphone, as new,
70/-—R. K. Wilson, Alnwick. 9064
As brand new. BC221 frequency meter with
internal modulation. manual: offers over
£15.—14, Common Rd., Evesham. 9363
ALLICRAFTER'S Sky Champlon, 44 mc/s.
550 kc/s, perf. cond.. spare valves, £25.-—
30& Brighton Rd., Sutton, Sy. Vlgllant 5562.
LL dry a portable s, het £9. W. W Standby
3 batt. set., speaker, no case, 45/-; ban.l
pass TRF 2-station preset tuner, 4v htrs.. 25/-
s.a.e., details,—Box 5543. (92
DDYSTONE 640 demonstration model, guar-
anteed new, £45; B28/CR100 communica-
tion recelver, gocd condition, £40.—Jones, 3’?2.

IRELE R.F. quality
tuner for use with ‘" Wireless Worlc v
quallty amplifier, new, &£5/10, less valves,
which are ensxly obtainable. —Box 4506. (8915
.R.0., 32 mgs, 100 ke, bandspread p. pack,
£4" 'R. 1155, unmodlﬂed R. A, new,
complete, phones £9/15. R. 07 new, £13/10
rlelwer‘r’ London ~ 20. Clifton Av.. London, E.17.
As rand new, boxed B.C. 348s for sale,
£28/10; also B.C. 312s used but in excel-
ient condition, £18/10; please send for details.—
Barton, 41, Bedmlnst,er Down Rd.. Bristol, 3.
.E.C. Tx. C375E. with Lonvertor and
manual, also R1155Rx modified; £12 each;
Simpson 20,000 o.p.v, multimeter and Avo model
40, £10 each.—Peters, 2, Surbiton Sq., Nottingham,
RMY 19 set, recelver and t.ransmmer 2-8
mc/s, 240 mc/s, 15 valves, less rotary con-
vertor, £10; receiver, types 1132, compiete with
valves, £15.—Raynor, 198, Moorend Lane, Erd-
lnan. Birmingham (9102
.'5-valve 8-watt Dush uull amplifiers, nega-
“tive feedback, complete with large multi-

ratio output transformer, £9; ditto 10-watt 6V6.

£10; a range of feeder units T.R.F. and superhet
from £5/5.—R.T., 64, St. Leonard’s Rd., Lon-
don, 8.W.14, 19165

JA.F. type 1124 receivers with 6 valves, 3
R 1.F. stages. ideal to convert for television
wase, sound assured. £35;
type’ 23, £1; radar equipment, 1224 comm. re-
-efver. 1-9 mc/s, £5/5: wave meters. indicating
and callbratlng units.—J. Rae, 39, Penn Rd..
Wolverhampton. (9178

motor generator,

1; dial, d a
ret. 5 bands, large, glass ain m'ﬁf' ‘&ﬁ’fﬁ/u |L..76 8. PETTY FRANCE. LONDON, S.W1

other feeders available shortly.
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= RADIO-CRAFT LIBRARY =

HANDY KINKS AND SHORT
CUTS.

UNUSUAL PATENTED CIR-
CUITS 1944-1946.

RADIO QUESTIONS AND
ANSWERS.
ADVANCED SERVICE
TECHNIQUE.

AMPLIFIER BUILDER’S GUIDE.

RADIO-ELECTRONIC CIR-
CUITS.

AMATEUR RADIO BUILDER’S
GUIDE.

RADIO TEST INSTRUMENTS.

ELEMENTARY RADIO
SERVICING.

HOW TO BUILD RADIO
+ RECEIVERS.

3,6 each.

We have the finest stock of British
and American radio books. Com-
plete list on application.

THE MODERN BOOK CO.
(Dept. W.2)
19-23, PRAED STREET, LONDON, W.2

Plus 2d. postage.

|

GOOD LINES FROM VALLANGE’S
AVO ALL-WAVE OSCILLATOR, for operation on
200 to 250 voits. DELIVERY FROM STOCK.
This Avo Oscill is an i ve dulated oscil-
lator having several improved features, making it
suitable for test room or general laboratory use, It
covers a continuoua fundamental frequency band from
95me. to 40nie. by means of six separate coils mounted
on 8 rotary turret selector. Each band is directly
calibrated in kc. on a large, clearly marked dial,
calibration errors being not greater than 1% at any
frequency. The variable condenser has a modifled
loparithmnic law, thus giving sensibly constant per-
centage frequency discrimination over the whole scale,
RANGE 1H. 30mc-80me. 4. 700kc-2200ke,
1, 14mce-40me, b, 250ke-800ke.
95ke-300ke.

2. Sme-1dme. 6.
3, 1800kc-6000ke.
PRICE £13. (Railiug Charge 3/6) .
We can supply froiu stock the tollowing :
TEST EQUIPMENT.

C.AvoMinor ................... £4 4 0
Universal Avo Minor, 22 rangea ..... £8 10 0
Taylor 120A Junior AC DC, 21 ranges £710 0
Taylor 90A 1,000 ohms, volt AC DC, 40

. £1515 0

with Jow ohins rauge 8

B
Mullard Resistance and Capacity Bridge,
10 obms to 10 megohms, and 10PF 14

10 mid. . £1515 O
B.P.L. 51GN 2 5
Frequency lange—100-250, 250-650, 650-1,600ke.

1.6-4.5, 4.5-12, snd 12-30me. Calibration accuracy.
1¢, Internal modulation 400 C.P.8., 6 step multiplier
and attenuator, A.C. Mains 200 to 250v., £16 10 0.
TAYLOR 65B 8IGNAL GENERATOR.

Prequency Range—100-300, 300-500, 900-2,700kc.,
2.7-8, 8-23mc. Internal modulation is 30% max. at
400 C.P.8,

Coarse Attenuator has 5 positions. Output selector
has three scttings, viz. Maing Off.—Int. Mod.—Eat.
Mod. Max. awdio output is about 1 volt. £15 10 0.
Avo Valve Tester. Has 12 different valve sockets on
vulve selector panel, combined with element selector
switch, Ten positions on each switch. Controls
on tester proper are: Anode, Screen, 8elect Anode
Heater, ma/v atd set zero. Neon bulb indicates

A.C. Mains. large Scale Meter reads—'' GOOD "—
DIFFERENT "—* REPLACE." Works on

A.C. Maina 200-230 volts. Price €16 10 O.

All Taylor can be hased on H.P,

Terms. Particulars on request.
8peedy Postal 8ervice C.W.0. or C.O.1.

VALLANCE & DAVISON, LTD.

144 BRIGGATE, LEEDS 1. Phone: £0428,9.
Staft oall signs: GZHEV, G8SX, G3ABD, G3AHV.

v
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NE used Pam amplifier, complete with two | GENERAL LAMINATION PROOUGTS LTD.

speakers, fitted with mod. meter, ideal
dance bands, halls, etc., for sale; £20, bargain.
—Mayfield Electrics, Ltd., 7, Station Parade,
Virginia Water, Surrey, 9293
1155 receiver, fully modified, d.f. components
removed and mains transformer, rectifier

and 6.F.6 output valve fitted, housed in polished
oak table cabinet with 8in energized speaker,
complete, ready to switch on; £20 or nearest offer
secures.—Write Box 5077, 19119
. IRELESS WORI " quality amplifier
4s, QA super feeder unit, sound

sales components, 12 spare valves, s.s, output
transformer 25:1, Magnavox 66 speaker 1,250
ohm field, Voight h.c. horn, complete equipment.
£25.—71, Copthorne Drive, Shrewsbury. [9154
I, ALLICRAFTERS BC610E speech amplifiers.
types BC614, B, C. D and E, including
power pack, all tubes, reconditioned, fully guar-
anteed, £1i; or ex-Government, as delivered,
good, complete, £7/10; also available, recondi-
tioned BC610E (HT4E) TXs, all bands 3.5 to 30
me/s; HT14 marine 50-watt transmitter receiver.
__Write for details, McElroy-Adams Group, Ltd.,
46, Greyhound Rd., W.6. Fulham 1802. [9030

ECEIVERS, all reconditioned und in first- |

class working order: H.R.O. Senior, rack
mounting, complete with power pack for 230v a.c.
and set of 4 bandspread type coils, 1.7-30 mc/s.
£45; Marconi R100, 60 kc/s-30 mc/s, with
speaker, £40; Eddystone 358X, complete with 10
s, £45; 1224A° 5-valve batter superhet re-
1-9 mc/s. brand new and unused, price
packing and carriage.—Radio-
Ltd., 48, Holloway Rd..
19332

Q

ceivers,
£4/15. plus 10/=
mart GSNI (B'ham),
Blrmingham, 1.
NEW LOUDSPEAKERS
])AILY demonstrations at Holley’s
.7 Stores of the 1ollowln% speakers:
mans Infinite Baffle, Sound Sales Phase Inver
ter, Barker Concert, Tannoy HF Dual, Acoustical
Wharfedale Golden, and manf' other leading
makes, also Sound Sales, Vortexion and William-
son amplifiers.—285, Camberwell Rd., London.
S.E.5. Rodney 4938

0 [928
LOUDSPEAKERS. SECOND.HAND

Radio
Good-

©.

ARTLEY-TURNER, latest, 215.—Osborne.
30, Forester Rd.. Bath. 9062
LA.E.C. hi/fi twin-cone 12in P.M., as new;
£7/10 or offers.—Box 5107. [91
OIGT twin_ cone speaker, energlzing unit;
/10.—5, High St., Swanscombe, Kent.
\ AGNAVOX 66 in solid oak cabinet. with fie.d
M “ectitier and pilot light: £9.- Box 5753.
HALF‘-WAVE acoustic cabinet with new
Goodman 12in speaker, black and gold
finish; £15.—Box 5520. (9199
light twin unit, home constructors
quality amplifier, infinite baffle
cabinet: reasonable offers.—Box 5521. 19205
3() () PMMC PA tyPe speaker units, 3 ohm,
20w, Admiraity pattern less horn, as
new; 25/- ea. or offer for the lot.—H. En%hsh.
The Maltings. Ray-eigh Rd.. Hutton. Essex. [9248
OYNAMOS, MOTORS, ETC.
1KW Lion Norman lighting and charging

2 ﬁlants.
1.5HP single-cylinder petrol 4-stroke o.h.v.
engine, air cooléd by own blower. M.L. magneto,
complete with control panel, including cut-out,
first-class ampmeter, sliding shunt control, etc.;
outgut 20amps 12/18v; all mounted as one unit,
with_petrol tank, etc., etc.
WILL light on 12 or 24-volt circuit. fair-size
house, bungalow, workshop, boat, etc.; an excel-
lent standby in the case of fuel cuts, beautifully
finished job throughout: new and tested before
despatch: price £39. plus 20/~ packing and car-
riage.—Teddington Engineering Co.. Ltd.. High
St.. Teddington. Kin, 1193-4. 19413
BENMOTORS. new surplus bargains at frac-
tion original cost.
75/-, new dynamos. 24v 1,000w, 9inX7in, %
spindle. or send 80/- carr. paid.
65/-. new a.C. generators, 24v 350w, 1,250
cycles, 9inX7in, 15in gpindle, or send 70/- carr.
aid.

8/-. new radio wave meters. micro adjustment
dial,” beautiful instrument in case. or send 80/~
carr. paid.

49/-. new 230v to 12v mains transformers
incorp. a.c./d.c. switchboard with 7 power take-
offs (cost £25). or send 53/- carr. fald.

HOST other valuable e(\ulpment. ists free.
BENMOTORS, Summerley St.. Earlsfield.
S.w.18. Wim. 3833 (100 yards S.R. Elt. line.
10 min. Waterloo). 19256
] OTARY converter, 230 dc-230 ac. 80 watts,

new cond.; £7/10.—265, Camp .. St.

Albans. [9131
OTARY converters, ex-A.M., new. input 24v

dc, output 230v ac, 100 watts; £5.—Wild's

| Radio. Victoria Rd., Fenton, Stove-on-Trent.

{OR sale, E.D.C. converter. 110 d.c./230 a.c..
d good condition; £15.—Applf'. Sir J. King,
0O'd Rectory, Netherbury. Beaminster, Dorset.
OTARY converter {(Ward) for sale, input
230v dc. output 230v ac, 200w. 50 cy., run
10 hrs. only, as new, with box: £20 or nearest
cfler.—Seymour. 8a, Herring Lane. Spalding.
YNAMO 40 volts, 1.1 kKW, 1,600 revs, very
eavy, brand new machines, £6; rotary
converter, 110v D.C. to 110 A.C.. 500w. 50 cycle,
as new, £17.—Barton, 41, Bedminster Down
Bristol, o [f
ATT

. 9288
ERY chargers for home and export, 4
models, 2-6-12v, 1, 2 or 4damp dc, ahy mains
voltage; generous trade terms. write for cata-
logue.—Tel. Hoddesdon 2659. The Banner Elec-
tric Co., Ltd., Hoddesdon, Herts.

for |

THE P-A-GRAM PORTABLE (AC)
A complete sound amplifier, speaker and playing
desk
FOR THE EXPORT DOLLAR DRIVE
Hlustration shows amplifier unit, case and 10in.
bronze speaker. A separate case contains gramo-
motor and pickup. Removable chassis 12/15 watt.
P.P. Amplifier with HG mic stage, fader mixer,
two inputs. 6J7, 6SN7, 6Vé, 6V6, 5Z4. All
| housed in TWO handsome leatherette covered
cases.
The P-A-Gram as outlined, £37 ex works.
| Microphone and stand fitted into main unit from
£8 extra,
Another example in the carrying case style is
PI2JAC. Amplifier 12 watt with playing desk and
| pickups, £28, Speakers in carrying cases from £7,
| OTHER MODELS AVAILABLE
| AC/6,7 gns. ; AC/8Q, 15} gns. ; AC/I0, 8} gns. ;
AC/19, 14 gns. ; AC/I0 Plus, £10 ; AC/I9HG
16 gns.
| W.W. quality, 25 gns.
| Transformer for Sound Equipment.
classified advertisements.
If you have not communicated with us yet this
year, write enclosing 6d. for Mail Service.
GENERAL LAMINATION PRODUCTS LTO.
294, Broadway, Bexleyheath, Kent.

Tone pre-amp, 5 gns.
See

THE
HARTLEY - TURNER

Although we have had a large number of con-
gratulatory letters on the performance of the
Model 215 we have not as yet published any
* testimonials from satisfied users'® mainly
because it is rather taken for granted that a
Hartley-Turner customer is satisfied—at any
rate so far as sound reproduction is concerned.
But the following letter seems to say what a lot
of people would like to know :

** Your type 215 speaker justifies all that
yau have said about it. The results at first
seemed rather mystifying owing ta the
complete absence of bass or treble reson-
ances—the notes of music come out
clearly from silence withaut any colouration
aof tone, and, too, without any of the usual
focussing which one has grown apt to take
for granted; a point which my wife
appreciates, as it no longer means that
in only one chair in the room can one hear
really clearly. The bass reproduction is a
revelation in clority.”

The Hartley-Turner speaker tackles the problems
of high-fidelity in a very unorthodox way, and
solves them triumphantly. The results are
available at little more than pre-war price,

Mode! 215 £@Q_  Plus Carriage.

hg you have not already been in touch with us,
send for illustrated leaflet,

H. A. HARTLEY CO. LTD.

152, HAMMERSMITH RD.,, LONDON, W.6.
RiVerside 7387,
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{X-R.AF. rotary converters, 24v dc input,
230v ac out, 75watt, fitted in test set 65a
osc, W meter, 2 6.3v valves and useful compon-
ents; £7, carriage pald.—Hurst Electrical Indus-
tries, Ltd., 75a, Well St., E.9. Tel. Amh. 4166.
.C. to a.c. motor alternators, 200/250 volts
d.c. input, 200,250 volts 50 cycles single
phase a.c. output at 200 watts, screen pro-
tected, ball bearings, new; £12/10 J
son Englneering, 319, Kennington Rd., S.E.1l.
Reliance 1412-3. 9207
SANGAMO synchronous motors, self—smrtlnﬁ.
200-250v a.c., 50 cycles, consumption 2,
watts, size 23in diam, 2in deep, geared 1 rev.
60 min, can Be reset to zero by friction drive
from front or back. to run clockwise, ideal move-
ments for making electric clocks, time switches,
etc., nickel plated finish, complete with 12 to 1
dial train, price 25/- each, postage 6d; blower
motors, 12-24 volts a.c./d.c.. dimensions 6in
long, 5in wide, made by Hoover, Ltd., price 40/-
each, postage 1/-; extractor motors, complete
with fan, 12v, 3% amps d.c./16 volts a.c., new,
in original packing, 5‘prlce 20/-, postage 1/6;
blower motors, 100-115 volts a.c./d.c., 6inX5in,
price 37/6 each. postage 1/-; rotnrg' converters,
input 12v d.c., output 230v a.c.. 50 cycles, 80
watts. price £4 each, carriage 3/- extra; rota
converters, input 24v d.c., output 230v a.c., 50
cycles, 80 watts. fitted in metal case, price £4
each, carriage 4/6 extra: ex-W.D. anastigmat
lenses, /3.5, focus 2in, as new, fitted in oxidised
mount, flange, but not fitted with iris dia-
phragm, ideal for projectors. enlargers, cameras,
etc., price 27/6 each, postage 6d: ex-W.D. pro-
iection lenses, aperture /1,8, focus 214in, ideal
for 16mm projectors, dimensions 114in diam, 214in
long. price 20/- each, postage 6d;_l16mm pro-
lection lenses, dimensions, diam 3jin, length
114in, focus 2in, £/3.5, price 9/6 each, stage
6d; new Kodak leather cases, to fit Kodak Ban-
tam f/4.5 camera, price 10/- each, postage 6d;
16mm aluminium rollers, %in diam. 5/- per
doz; %in diam, 2/9 per doz; 15 amp mercury
switches, fitted with saddle and clip, 4/~ each.
postage paid; vlease send stamped addressed
enve'ope for lists.—Tel. Mus. 9594, ranks,
58, New Oxford St.. London, W.C.1, (9388
VALVES

807"

guaranteed new, unused; lbest all-
S0

purpose tube for TXs., P41s,
11/7.—Box 5761. 9415
VALVES. new, at list price, 2.000X 6AKS5, 5,000
X9001, 700XEBC33, 900X12A46.—H. Eng-

lish, The Maltings, Rayleigh Rd., Hutton, Essex.
I)HQTO electric cells, 1st grade cinema-tele-
vision, G.5.26T, 4-pin top cap similar to
G.E.C. CMG8, A.M, surplus, 25/- each. each
tested in sound head circuit for full sensitivity.—
Bryce Electrical Co.. 236, Stockport Rd., Levens-
hulme, Manchester. 19. (9336
GRAMOPHONE AND SOUND EQUIPMENT
RIERLEY ribbon pick-up with transformer,
boxed as new; £7.—Box 5541. (9262
AMPERITE ribbon mike, stand. cable, trans.;
offers.—Preston. Streatham 7458, after 6.
VORTEXION 8-way mixer, 2 gram input; £19.
—Paragon Sound Studios, 66, Queen’s Rd.,
W. Croydon, [9115
()UALITY reproduction. The Trixonic concert
reproducer, ex stock.—Teleonics, Ltd., 181,
Earls Court Rd.,, S.W.5

., S. 0 [913
RANSPORMERS, tone control and filter
chokes, for all ** W.W."' circuits.—R.
Clark, 30, Langland Crescent., Stanmore, Middx.

Wor. 5321, [7532
ADIOGRAM, Philips 1939, a.c.-d.c. univer-
sal voltage, walnut cabinet, good condi-
tion; nearest offer £75.—21, Hollycroft Ave.,
Wembley Park, Mddx. g
ALNUT veneer radio cabinet, fitted with
electric gram. motor and p.u., PX4 p.p.
quality amplifier and t.r.f. tuner, also Baker 12in
speaker. £20.—Box 5048. 9110
OIGT P.U. and corrector. £10; Magnavox
duode 33 speaker, 1,250 (1 field, £4; Vita-

vox 15in 20-watt P.M. speaker, £8/10: Philips
Cine amp., 15watt, incl. valves, 604, d.c.1/60.
m.c.1/60, £10.—Box 5515. 9177
CINE-VOX type C7 disc recorders.—A limited
number now available for the home mar-

ket, complete transportable units in one case;
send for illustrated folder.—Kine-Technic Ser-
vices, Ltd,, 60, Aylward Rd., London, S.W.20.
APPHIRE recording cutters and play-back
needles, first-class work and quick service

at moderate prices, worn cutters reground: we

Co., 575, Garratt Lane, London, S,W.18. [9245
l?OR everything aopertaining to the ouality
* reproduction of rad!o and records, Radio Un-
limited invite your esteemed inquiry; new lists
now available. s.a.e. please.—Postal, 16, Carn-
arvon Rd., Leyton. Callers to 272, Romford Rd..
Forest Gate. 9212
I?OR sale, a triple sprin ﬁrnmophone motor
with turntable and pick-up, or offer;
also 8 7in energized s{oenker with 100-volt trans-
former and metal rectifier (about 201lb), 15 ohms,
£4 or offer.—Byatt. Fourways Nursery, Hertford
Rd.. Hoddesdon, Herts. 19187
RITISH SOUND RECORDING ASSOClA-

|

| 7-pole

TION covers all interests of the profes- {

sional and amateur recording engineer and
quality reproduction enthusiast; ‘* Sound Re-
cording,” the official journal, Vol. 3, No. 2, 2/6

st free.—Details of the Association and mem-
ership application form from Hon. Member-
ship Sec., H. J. Kln%. 48, Mount View Rd., N.
Chingford, London, E.4. [9080

|
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Selected from our wide range.

RELAYS. Siemen’s High Speed lab., relays in
brass case on ebonite circular base with contacts,
£3 each. G.P.O. Polarized relays fitted contacts,
in brass case with glass top and termjnals, 45/-.
Few relays with coils in good condition but less
contacts, and soiled, 20/-.

GALVOS. D.C. moving coil suspension mirror
Galvo, reflection type of Tinsley 100 ohms sensi-
tivity 24 micro. amps per | inch of scale at one
metre, in polished case with glass front, £8 10s.
Moving coil bridge Galvo, flush panel, 2}in. scale
25-0-25, new, 75/-. Sub-divided Ohm Boxes by
leading makers, .05, .05,.1,.2, 4,2, 1,2, 2, 4, 10,
10, 10, 40, 20, 20, with plugs, 40/-,

MEGGER. Evershed bridge megger with
decade resistance box S.H, guaranteed. Ever-
shed Wee meggers, new, from stock.

RESISTANCES. Var. slide vit. enamelled

tube with laminated brush and slides, 14 ohms
S amps., suitable with 50/70 voit dynamo for
charging circuits at 5 amps., 25/- each. As new.

METERS. lronclad A.C. voltmeters, G.E.C.
4in, switchboard, 0-60 volts, 45/-. Ammeters to |
match, 0-40 amps., 45/-. Frequency meter

40/60 cy. Crompton F.G. Ironclad switchboard,

50 volts 6}in. x 6}in. x 4in. with lamp on top to |

illuminate dial, £5 §s. ; transformer for 230 volts

C., 35/- extra. Ammeter
amps., A.C., 75/-. Voltmeter to march, 0-75
volts A.C,, 65/-. D.C. moving coil, Elliott volt-
meter, 3}in,, panel with back connection, 130/260

volts, 30/-.
TRANSFORMERS. Auto type, 230/l10v. 85
watts 25/-, 100 watts 30/-, 150 wates 35/-, 350

watts 65/-. | KW., £7 10s. Double wound
transformers 230v.[20v. 2 amps. 30/-; I(2v. 3
amps, 32/6. B.T.H. Transformer, 200/230/250v,,
50 cy.input 2 volts 20 amps. and 75 volts 6 amps.
output with IS taps, 70/-. Carriage paid England
and Wales,

DYNAMOS. D.C. 12 volts 10 amp. C.A.V,,
new condition ; shunt wound, carbon brushes,
£4. 50/70 volt D.C. 10 amps., shunt wound, ball
bearings 1,000 r.p.m., £14; 30 voits 5 amp., £5;
24 volts 40 amps. £10.
SWITCHES.
Dewar key panel type,
C.0O. flush
fitting, 5/-. Yaxley 3-
pole 3-way, 3/6; 8-
pole |-way, 3/6.

to match, 0-50 |
| of 1 per cent,

D.P.C.O. toggle switch 250v. | amp., flush panel, |

3/3 ; 8-way Lucas switchbox, 3/6 ; 6-way, 3/-.
CIRCUIT BREAKERS. M.C.S., 7} amps. A.C.,
enclosed type, 2l/-. 24 volt D.C. Solenoids,
life 14 Ibs., 15/-.

SPARK COILS. G.P.O, {in. to lin. coil, 6/12
volt operation, 25/- ; large 4in. coil on polished
wood base, in new condition, heavy concacts,
clzlsIOS. Mercury Interrupter, 110 volts D.C.,
£2 |5s.

SPEED METERS. By A.T. Speedometer Co.,

6 | 1,500 r.p.m., 4in. dia., black dial, white figures and

scale, 20/-.
BATTERY SUPERSEDER. 6 volts D.C.,
input 230 volts 40 m.a, D.C. output, for Radio
receivers, 5fin. x 3}in. x 3}in., ball bearings,
model finish, 55/-,
TELEPHONES. Wall type constructors’ parts,
ex-G.P.O,, comprising cabinet 8in. x 6in. x 3in.,
bracket mike, transformer and condenser, mag.
bell, switch-hook and contacts, hand mag., ringer
type receiver terminals and connection
diagram, 35/- per pair,
MOTORS. .D.C. {/i2th h.p.,, 110 volts, shunt
wound, 25/-. few similar machines,
or 220v. needing repair, 12/6, carriage 1/6.
BATTERY CHARGERS. 230 volts A.C, for
6 or 12 volts car accumulators, Send us your

enquiries and keep your car accumulator in
condition while not in use,
MAGNETS. D.C. Electric magnets, weight

10 oz., lift on 2 volts {}lb., 4 volts 3Ib., 6 volts
41b., new, surplus, 7/6 each, Permanent powerful
flat bar magnets, 23in. x lin. x 1/8in., drilled 2
holes each end, and any pole pieces, 2/- pair. The
wonder Midget magnets. Alni perm. steel disc. ;
5/8in. diam., 3/8in, thick, with 3/16in, centre hole,
3/6 each. Large stock of Horseshoe magnets.
Send for special Magnet Leaflet, ** W:W."’

Please include postage for mail ordzrs,

ELECTRADIX RADIOS

214, Queenstown Road, London, S.W.8
—Telephone : MACaulay 2159

HiOv. |
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230v AC gram motor, Paillard, perfect,
offered in exchange for 230v Universal
motor. Brierley ribbon P.U. and transformer,
new, unwanted gift; offers.—Box 5080.
ECORDING equipment available from stock,
& complete recording installation for £75,
blanks. cutters, sapphires and special record-
ing amplifiers; sen Zl/éd stamp for price list.—
University Recordin; 0., 16, Burleigh Place,
Cambridge. Tel. 54947, 9192
PROFESSIONAL recordln§1 equipment; to the
trade, recording machines, blank discs.
cutters, traller needles, etc., from stock; record-
ing amplifiers, matching transformers, ribbon
and m.c. microphones; full trade terms.—Sound
Discs (Supplies), Ltd., 83a, Bold St.. Liverpool.
'I'WO brand new Ball & Biscuit microphones,
complete with adaptors and swivel holders.
designed as match pair by the Standard Tele-
phone Company, cost price £35; for sale.
£22/10 pair.—Mayfield Electrics, Ltd., 7, Station
Parade, Virginia Water, Surrey. 459294
ICROPHONES.—Few S.T. & C. type 4021C.
condition as new at !5 usual price; the
famous ** Ball '* mike, generally considered the
best moving-coil made, fine frequency response,
exceptional sensitivity to weak sound, non-direc-
tional, minimum wind noise; £5.—S.P.A., Ltd..
ll.ol‘gllGl!;_urDy Rd., S.W.17, 7
omestic Corner horn, complete, £60;
Voigt half horn complete, £50: pV i

Voigt h.c. horn and bass chamber, no unit, new,
£17: Voigt pick-up with Diamond Stylus, little
;13:(1.1_ Eél{éo;ca?ggger.FE?l: 2-h.f. high-quality
3 8 e Followe -
ther), £10. 5 COETD Wi
PROTOTYPE high-quality amplifier, designed
for the highest performance regardless of price.
12watts output, gain 105db, total distortion 0.2
early stages r.f. heated to elimin-
ate hum, pre-amp,
pick-up,
densers t

includes bass lift for m.c.
aper-smoothing and decoupling con-
used for  experimenta] snd tany o ondensers:

mental and test purposes only.
JOSEPH ENOCK, Ltd., 273a, High g? Bren{-
ford, Middlesex. 9188
o -H.E.F.I. moving-coil pick-up is now avail-
> able for both home trade and export; it
combines for the first time high fidelity with
high output voltage. enabling it to directly re-
place normal moving iron pick-ups without any
extra amplification; it has an exceptionally
clean response with no undesirable resonances,
thereby reducing needle scratch: price, in
walnut and black plastic finish, 40/- each re-
tail, including transformer. plus 10/4 purchase
tax; wholesale and retail enquirles invited;
illustration sent on request: we are exhibiting a
very large range of electrical and radio appli-
ances and a variety of novelties in these lines
at the Ideal Home Exhibition. from 2nd to 25th
March, 1948, Stand No. 82. Household Avpli-
ances Section. Ground Floor, Grand H\ll,
gtlyng)l‘%.l—mooks & Bohni,.Ltd., 90, Victora

B TRANSMITTING EOUIPMENT
I‘AAR. PTS 22x transmitters using HY69s,
£5; 1154 transmitters, £4; 230 to 110 volt
1 kW transformers, £2/10; all above goods in
excellent condition, please send for details.—
Barton, 41, Bedminster Down Rd.. Bristol, 3.
BC.GIO Hallicrafters transmitter, as new, com-
plete with auto transformer, modifications
to meet 150watt requirements or for overseas re-
quirements can be quickly converted to full
power; this outfit includes speech amplifier,
microphones, and all requirements. the transmit-
ter covering 30mces to 2mes; will sell to best
offer.—Box 5529 9231

TEST EQUIPMENT

COSSOR double beam ’'scope; offers over £40.
7 --Box 5082. 9135
VO valve tester. .overhauled by makers:
llgns.-—R. K. Wilson, Alnwick. [906.
OSSOR 339 osc.. perf, cond.. best offer over
/ £40; Tayler 120A. £6/10.- -Box 5109. (9161
()SCILLOGRAPH exchange, HRO/ARS8 R1132,
£5. TRF 6-valve £4; s.a.e. list.—Box 5773,
ADVANCE signal siengrator. little used. £14:
electric gram. playing desk. with p.u., £5,
-Box 5049. 9111
AVO mains sig gen, unused. £12: Weston.
77v. new, £15.—Flat B, 15a. Thurlow Park
Rd.. S.E.21. (9298
],‘REQUENCY meter type L.M.14, fitted with
power unit. instruction manual supplied;
offers?—Box_5695. 9361
[ NI. Avo Minor. £4/10; Tavlor's 110B. C and
R bridge, what offers?—Dawson, 101, Har-
wood Rd.. Rishton. Lancs. 19055
MARCONI instruments. Universal impedance
bridge. TF373D, few hours' use only (new
1947). £69. carr. extra.—Box 5111. [9166
I?REQUENCY meter, BC221. unused. £30:
Weston E772, type 4. analyser, as new, £16.
—=22. Newton Rd.. Newcastle-on-Tyne. 7. [9300
ARCONI-EKCO circuit magnification meter,
almost new. unmarked: best offer secures.—
Bolton, 28, Union St., Newton Abbot. Tel. 1070.
new R.T.S. oscilloscope. single beam.
cost price £45; offered for sale at £30, ex-
ceilent bargain; fully guaranteed.—Mayfield
Electrics. Ltd., 7. Station Parade. Virginia
Water. Surrey. 9292
ETERS. meters, meters,—We have stocks of
all kinds, r.f.. thermal, moving coil, volt-
meters, milliammeters, microun:iers, etc.;
trade enquiries invited; send for lict --Oak In-

struments, 195, Copgermlll Lane. Lendoti, ﬁ'}gx

Tel. Larkswood 612
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. 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
North Road, Parkstone, Dorset

(Post sn unsealed envelope, 1d, stamp)

Please send me free details ot your Home-
Study Mathematics and Radio courses.

SIIDIDRESS [Ny ————e .
W.W.69.

WINDING
REWINDING

AND

LOUDSPEAKER
REPAIRS

individual radio trans-
formers, armatures, fields,
motors and bobbins.
PROMPT SERVICE

Now ready—"Telecraft”
Portable and Indoor
Television Aerial

35/-

Enquiries to

Southern Trade
Services Ltd.
297/299, HIGH STREET

CROYDON
"Phone : CRO 4870

| (

|

|

\ F

Wirele

NE B.S.R. L50 BF.O, £46; one advance |
' gnal generator, model B.3, ig(e) . £25;
one Labgear electronic fault tracer, ; OF near
offer.—Astra Radio, Flectra flouse, Haslemere. |
EW Avo test bridge, £11: second-hand Avo
Model 7 Universal, perfect condition,
£10/10; second-hand Sangamo Weston E665
selective analyser, perfect cond.. £10/10.—B. W.
Brighty, Abridge, Essex. [9052
REQUENCY meter BC.221.—Crystal control |
126 kc/s to 20 me/s accuracy better than |
0.01%; new £45; 45-page manuals giving circuit
and full details 7/6 —V.E.S., 46, Windmill Hill,
Ruislip Manor, Middlesex.
ARCONI-EKCO standard signal zenemtnr
4 85kcs to 25mes/sec. int or ext mod,
rate attenuator, perfect, £70; Marconi dlstortmn
factor meter, price £20: or exchange 1 for
1émm cine camera of similar value.—Box 5662.
JIGNAL generators, resistance - capacitance
b bridges, inductance meters, inductance ’

bridges, square wave generators, etc.; instrument
cases from 7/6; technical data lists available;
hire purchase terms.—Radio & Electronic De-
velopment Co., Moretonhampstead, Devon. (9209
ICRO ammeters, 0-200 FSD., oblong scale
24 41,inX2%in, in heavy oak or teak box,
9inX6l-inX3l,in, superior instrument by Ever-
shed Vignolles, £4; Ferrant] MC, 0-40v 2in
square, 0/-,—Televlslon Development Co., 4.
The Parade, High Rd., Kilburn, N.W.6. [9418
UPLANS do it again! To match our popular
‘* Tracette ' ket signal tracer, pop in |
the other pocket our ** Genette,’" a self-contained
midget signal generator; a Dperfect pair for
fault-finding and alignments anywhere, needing
no mains supplies; each lnn 2 6. circuit, lay-
outs, notes, etc.—E. Brad innie Knowe,’
Sennen, Cornwall. Sa.e. xs
E meggers, brand new comp.
case, ex-R.A.F., few
(ist £12); electrostatic voltmeters, 0-5,000,
E.I, Co., 3l4in flush, 30/-; ammeters 0-20, M.1.P..
2\.in ﬂush 10/-; millijammeters 0-350, Sangnmo
Weston, 2in proj., thermocouple, H.F., 5/6, |
ditto Ferranti.0-200 m/a, 7/6; all brand new and
boxed m/coil insts.; hydrometers, ex-R.A.F.,
breakable glass, new, 3/6.—Auto Collectlons
126, St. Albans Ave.,, W.4, (Chiswick
1601 {9390

OR sale, 1 high- frequency valve generator,
Philips type F.12/1, capable of inducing
Skw energy into work coil, unit in new condition,
and perfect operating order equipped with hlgh-
%mde measuring instruments for indicating:
lament volts, anode current, grid current and
a

in leather |
left, 250 volt, £8

current, also electronic timing device;
spare oscillation valve, Mullard type TX10-4000
(silicar envelope), is cllpped into the cabinet,
also two spare RG3-1250 mercury vapour recti-
fying valves; overall dimensions 4ft 3inX3ft 6in
X51ft 9in; an ideal plant unit for many phases
of clean and directed process heatmf by the
Eddy current method: for educational institu-
tions, such would prove a really satisfactory
means of demonstrating the numerous applica-
tions of high frequency heating: price £1,000.—
Apply to Box 5516. {9179
COMPONENTS—SECONO-HANO, SURPLUS |
OUTHERN RADIO'S wireless bargalns? ]

LATEST radio publications, Radio Valve Manuai,
British and American valves, alternatives and
equivalents, 3/6, post 3d; all publications pre-
viously advertised still available, send 2l.d for
complete list; A.C. motors, 200-250 volts, 4hp.
amp, ideal for light work, etc., £2/15 each
?us 5/- carriage; throat mlcrophones brand
new, with 3ft lead and plug, 4/6, post 6d; two
throat microphone inserts, 3/6, post free; perma-
nent crystal detectors, 2/6, post 4d; R.A.F.
R/T testers, 2.500-6.700 kc/s, 45-120 metres,
complete with two valves, in aluminium carry-
ing case with leather handles, 16inX10inXéin,
20/-, past free; R.A.F. morse keys, 2/6 each,
post 4d: input transformers, ratio 1:50 mu,
metal 476, post 1/-; ratio 1'7 mu metal, 4/6,
post 1/-. condensers, 01+0 .1 2/6. ?ost
3d: oil filled. 0.1 mfd 7.500v
0.5 mfd 7.000v D.C.. 7/6, post l/- 6. Lufbm
adjustable hole cutterﬁ for use on wood, metal
or p'astic, post 6d; Midget twin gang con-
densers, 75 pl. 5/-, post 6d: Midget single
gang condensers, 75 p.f., 2/6, post 6d: ex-
Armyv headsets. carbon mikes s#nd moving coll
earphones, 12/6, post free; moving coil (15 ohm)
P M. speakers, 31.in. brand new, £1, post 1/-;
Tannoy carbon mike inserts, 2/6, post 3d:
M.C.R.1. batteries. 7' volts L.T. and 90 volts
H.T,, 6/6, post 9d. T1333 transmitters, brand
new. with hand generator, two valves, crystal,
200ft aerial. range 125 miles. in transit case,
£2/15, carriage 5/-; Westectors. W.X.6 and
W.112, new, 1/- each, post 2Y.d: generators
brand new, 12-480 vo'ts 0O.C.. 10/-, post 1/2;
condensers, 12 assorted, Mainshridee tyve con-
densers, capacities 0.5, 1. 2 and 4 mfd. 12/-
per doz., post 1/-: valve hnlders. international
Octal, moulded or paxolin, 9/- ver doz, post 6d:
telephone line units, with rectifler. relay. two
;a/ck socé(elt}x and Indicator lamp. in wooden case,
SOUTH’ERN RADIO SBUPPLY. Ltd., 46, Lisle |
8t., }%ondon W.C.2. Gerrard 6653. (9387

job. shrouded,
phenol Co-ax, 3- piece plugs/sockets.

ax. t plus postage.—Austen.
i Blraess Hul.
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AMERICAN
MAGAZINES

In the following list of

Famous American Publi-
cations is a magazine you

require.

One yeu
RADIO MAINTENANCE .. 17s. 6d.
‘““CQ " THE AMATEUR JOURNAL... |7s, 6d.
QST " THE A,R.R.L. MAGAZINE ... 20s. 0Od.
AUDIO ENGINEERING 20s, 0d.
RADIO CRAFT .. 22s, 6d.
RADIO NEWS . ... 25s. 0d.
THE RADIO AHATEUR CALL BOOK 35s. 0d.
ELECTRONICS 000 v 7Ss. Od.
TELE TECH {2 years only 37s. 6d.)

One year
REFRIGERATING ENGINEERING 17s. 6d.
POPULAR MECHANICS 17s. éd.

Send your rem ttance and order to us
and we will arrange for the American
Publishers to forward you regular
monthly c-pies post paid with the
minimum of delay.

DALE INTERNATIONAL

Publications Ltd.
105, BOLSOVER STREET, LONDON, W.I
Telephone : Museum 1023

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 repre-
sents the ultimate in high-fidelity
reproduction, is now available in
limited quantities through your radio
dealer, price 96/ incl. P.T.

FREE ILLUSTRATED
FOLDER describing this
new pick-up may be ob-.
tained by returning the
coupon below.*

TO COSMOCORD LTD,]
ENFIELD, MIDDX |

Please send folder of ACOS Pick-ups.

-

DDRESS ...

1
NAME ... I S I
A A
!
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EX-U.S. Navy aircraft radio recelver unit; this
outfit is complete in a black metal case. size
12X12X8in, and contains in addition to a
host of useful components. ten international
octal metal-cased valves, including 2 6HG.

6SH7, 2 7193, super guality rotary generator
with carbon pile, voltage regulator, relays.
I.F. transformers, etc. The generator can be
very easily converted into a motor working
it will then

for a bench grinder,
39/6 ea.., plus 7/6 carriage and packing.
vegret this inadvertently appeared at 29/8 In

AL s: combined moving-coil mike
and headset (3 moving-coil inserts with Alni
magnets), on-off switch on microphone, price
9/6 st free; high-voltage condensers, 4mfd
Mansbridge. 1.000v \vkg.. 5/- ea; .5mfd, 3,500
wkg.. 3/6 ea; .25mfd. 2.000v_wkg.. 1/6 ea.
MAINS transformer. 350-0-350 80ma 6v and
y. brand new G.E.C.

5v.
drop-through type, 6 ea

Wireless World

We regret the delay in sending out * W.W.”’
lists. New ones are now available. Please send |
214d stamp.

CHARLES BRITAIN (RADIO), Ltd.. Radio

House, 2, Wilson St., London. E.C.2. Tel. Bis.
2966. (9411

CLYDESDALE for ex-Services electronic bar-

uins.
BRA#D new half-wave dipole aerial with re-
flector and crossarm, 6 metres vertical or hori-
zontal mtg. to wall bracket or mast, dipole
9ft 3in, crossarm 4ft lll,in, reflector 9ft 7in.
with 39ft co-axial cable and plug, at 21/- each,
i i t 28/6, carriage ’gald;
X, 5
valves, 3 wavebands, 30-300 m
batteries, at £5, 151(6. carriage paid; brand new
R1481 V.H.F. R.X. 65-86m/cs with 10 valves
and stabilizer, less power supply, at £9/14/6, car-
riage paid; brand new R.1132 V.H.F. R.X. 100-
124m/cs, etc.., as R.1481, at £10/14/6 each,
c/paid; brand new
galvanometer, range 0-210ohms, can be ex-
tended, at 50/- each. c/paid; brand new ex-
U.S.N. AN/APA-1 C.R. unit, at 97/6, c/paid;
T.X. ceramic H.V. condensers, 15k.v. 750pf,
500pf, at 3/11 each, 36/- per dozen, c/paid;
Plus 1,000s of other items.,—Send for illustrated
ist to Clydesdale Supply Co., Ltd,, 2, Brldge
St,, Glasgow, C.5, Tel. South 2706. (9314
. W. SMITH & Co. (RADIO). Ltd., offers
the following:
GUARANTEED sound and perfect: R.A.F. type
39 aerial coupling units with 0-3 and 0-6amp
thermo coupled meters and 100watt dummy
aerial, 17,6 each; 1,000kc crystal units, new and
boxed. 10/6 each; R.AF. receivers.
1.3mcs, complete with valves. very easily
adapted for television. limited number only. 59/6
each; Admiralty 1149, 2-speed dials, very fine
job, 4/6 each: condensers. Imfd 5kv working,
10/- each; .25mfd 2kv working. 2/6 each; R.A.F.
output testers with 2-volt valves suitable for
adapting to 5-metre receivers. brand new, 19/6
each; E.F.50 valve holders. Pax 6d., ceramic 9d.,
Octaland 7-pin 6d. each: I.F.F. receivers, com-
plete with valves. 29/6: selector 24volt step in
relays, 1/6 each; 12volt stater relays, 3/6 each;
18 and 24-way screened cables, 4/6 each. 8volt
amp rectifiers, 3/6 each: 5ma rectifiers, 2/3
each; 60ma L.F. chokes, 2/6 each: 0-20volt ac
meters. 214in scale, 10/6 each: plus carriage.
G. W. SMITH & Co. (RADIO). Ltd.. 3. Lisle
St.. London. W.C.2, Gerrard 8204. 9t
SAMSONS SURPLUS STORES, London's
greatest surpius depot.
SUNVIC vacuuin relays. Control voltage 220-
240v, breaking load 3,500watts, brand new,
22/6, post Bd, condensers, 2.25mfd, 2,000v,
wkg tropical, 7/6; 6mfd 1,500v wkg, d.c., 5/6;
4amid 800v wkg trop, 5/6; 4mfd 400v wkg trop,
3/-; 4mfd 350v wkg trop, 2/6; telephone hand
generators, brand new, 5/6; Admirally. power
packs, input 200-220v, output 2.5v d.c., 6.3v a.c.,
compietely smoothed and rectified for diode
valves, 32/6, post 2/6; C.R. tube units, type
162C, complete with 2 tubes, types VCR5177 and
VCRI139; nne selection of componhents, includ-
ing 3 VRE9s, 1 6J5G, 4 diodes, brand new,
dispatched in wooden packing case as from
makers, £4/10, carriage 5/-, no c.o.d; receiver
type 3170, 14-valve radar unit, brand new, com-
D%ete with 10 EF50s, 1 H . U14, 1 V870,
1 VR137, resistors, condensers, chokes, etc., dis-
patched 1n maker's packing case, £4/10, carriage
5/-, no c.0d.; M.C.R.1 miniature receivers for
mains or battery, frequency range 20-3,000
meters, complete with power suply unit to oper-
ate on from 100v-250c a.c. or d.c., 2 batteries,
‘phones, aerial, earth, etc., brand new, sealed
in air-tight cannisters, £11/10, without power
pack but with 3 batteries, £8/10 ea, carriage 3/-,
no c.0.d.
ONS SURPLUS STORES., 169-171. Edg-
Eﬁxsnd.. 2. Tel. Pad 7851, o087
,000 watts lists are send out each month: do
you receive one? Many bargains in compo-
nents and American valves; trade list available.
—Watts, 38, Chapel Avenue, Addlestone, Surrey.
ICA condensers, .1 to .01, 8d each, 7/- doz.
D’ assorted; 470ohm 1lwatt Erie resistors. 3d
each, 2/6 doz; 600chm lwatt, 3d each; 2.1ohm.
60! 6ohm, 9. 10 watt resistors, 4d
each; 5.000ohm 10watt Erie, 1/- each.—Will
Owen. 538a, Mansfield Rd., Nottingham. (9125
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ARMSTRONG

———————————

Model

RF103

10 VALVE ALL-WAVE SUPERHET
RADIOGRAM CHASSIS.

SPECIAL FEATURES |
10 VALVE CIRCUIT.
R.F. PRE-AMPLIFIER,
WAVE BAND EXPANSION.
LARGE GLASS SCALE.
3 STAGES AV.C.

TREBLE LIFT CONTROL,
(Operates on both radio and gramo-

* % % b ot

phone,)

% PLUS 6 db. BASS LIFT ON GRAMO.-
PHONE, (To restore bass cut on
some records.)

% 10 WATT PUSH-PULL OUTPUT t

To export buyers we can confidently
recommend RFI03 to any firm abroad
who contemplates making a high-grade
Radiogram or Console radio receiver.

The lively short-wave performance
coupled with the excellent quality repro-
duction ensure an outstanding performance.

We will gladly make any alterations

to the specification to meet individual |
requirements.
To home buyers demonstration |
del now ilable to interested

callers to hear, and technical specifica-
tion now available on request.

It is hoped that a number (very limitea
unfortunately) will be available for early
delivery.

The above model is tor A.C. Mains.

We also have a similar model Type UNI 103
for DC/AC Mains.

+*

v -

ARMSTRONG ‘FiEvision
WARLTERS ROAD, HOLLOWAY,
*Phone : NORth 3213

0. L.

LONDON, N. |

| MAINS trans. P200-250v and 350v. sec. 4v 4a

4v 2a. 10/6; list of radio parts 1d env.—
Willlams. 28. Stanley Ave., New Malden, Surrev.
BC342. complete coil, switch, tuning gear.
1.f.s, dual controls and circuit; £5/10 or
nealrg—Perrett, 15. Farmcombe Rd., Tunbl%g;]e

Well:

'I‘UNING scale. glass. 8X5, 3-wave, in three
colours with drum, drive spindle. pointer
and backplate, 15,6 each.—Will Owen, 538a.
Mansfleld Rd.. Nottingham. 9124
150 type 362 A.C. mains 50cs power units,
120 m/a @ 600v or 70 m/a @ 700v,
as new; £2/15 ea. or offer for the lot.—H. Eng-
lish. The Maltings. Rayleigh Rd., Hutton. Essex.
TELEVISION aerial equipment. 5 types fully
vaterproofed aerials available, poles. lash-
ings, all types of feeder in stock: send for bro-
chures; aerials installed.—Wolsey Television,

Ltd.. 87, Brixton Hill, S.W.2. Tulse Hill 1240.
]j‘EW only surplus factory made s /het chassis,
11inX5%inX2in, fitted m.w. and lLw. ae.
os¢, and I.F. coils, 2 gang., w/change sw, valve
holders, 16X16mfd, 41/6. post free.—Write 69,
eorge A\(I: AV North Harrow. Middlesex.

cond. 0.1 4.000v dc, 3/6; BC221 frequency meter,
15gns; 1191A frequency meter, 7gns;H.R.O. and
Eddystone coils.—Parfect, Swithland Lane, Roth-
ley. Nr. Leicester. 19417

HREE-STAGE resistance capacity miniature
amplifiers with three tested 1T4 midget
valves, 20/- each, post frec: in aluminium
case, 22/-. spare 1T4 valves, guaranteed, 6/ -
each; holders 6d. each.—Littler, 24, Stanley
Rd., Whalley Range, Manchester, 16.
OPPER wires, enamelled, tinned, Litz, cot-
ton, silk covered, all gauges; B.A. screws,
nuts, washers, soldering tags, eyelets; ebonite
ind laminated bakelite panels, tubes, coil for-
mers; Tufnol rod; headphones, flexes, etc.; list
s.a.e.; trade supplied. —Post Radio Supplies, 33,
Bourne Gardens. London, E.4.
I)OWER pack for Canadian 58 set and set sPnre
valves. 130/- complete; l/speakers, 3f4in,
8in.; 4v. 6v telephone type indicator lamps;
Carr {astener, Celestion int/octal v/holders,
condensers, vibrators, v/controls, line cord,
6/12v vibrator transformers.—B. Martin, 17,
Woodman Rd.. Brentwood. Essex. 91
K. Senior and rect., £4/10; Magnavox 8in
P.M. with_trans., 25/-: conds., well known
makes, 0.0002 15/-, AF5c 15/-, OPM3c 12/6; 2
totally enclosed 0.0005 var. conds., with trim-
mers, 12/6 each; 3in Midget spkr. 3 ohm. 15/-,
Dost ex.; asstd. parcels of useful components,
£1.—Barker, 5, High St., Swanscombe, Kent.
‘LVIANUFACTURERS: hu%e stocks all compon-
ents, S,M. M/M, P.T. and block conden-
sers, close tolerance resistors and all types re-
sistances, potentiometer, laminations, valve hol-
ders, glass cartridge fuses, 1%4in; suppliers to
leading_manufacturers; all goods guaranteed.—
L. E. Simmonds, 10, Valencia Rd., Stanmnore,
Mx. Grimsdyke 608.
VIBRATOR transformers, 1,500 6v to 150v 40
m a, 600 12v to 250v 80 m,a. 10,000 Yaxley
type 9w single pole selector switches, 1,000 A.C.
motor-operated switch units, 5,000 ‘phone and
mike sets, reed type, MC and LR type, 100 CRTs.
VCR97, brand new, at list price. —Enquiries to
H. English, The Maltings, Rayleigh Rd., Hutton.
Essex. [9250
CONDENSERS. 22 to 100pf, 10 different
values. 1/9 doz., your selection; 270 to 890pf.
g.(s)ol to 0.02, 3/6 doz.; 0.05, 0.1. 4,6 doz.; 0.25,

.5, 6/- doz.: bias elecs., 10/50v 1/3, 50/12
1/6; valve holders, 4- and S-pi/n. Eng/.. 4d./ea.‘:'
4- and 5-pin American, int. octal. 5d. ea.;

EF50 ceramic, 8d. ea.; s.a.e. for bargain lists,
Hoyle, 320, Dewsbury Rd., Wakefleld. [9305
NIVERSAL ELECTRONIC PRODUCTS, 36.
Marylebone High St., London, W.1. Tel.
No. Wel, 4058. Precision-built gearbox dial drive
units, giving 2 ratios. 8-1 and 90-1. i
free from backlash. Few only; 18/6. post free
Send s.a.e, for particulars of our high-perform-
ance superhet tuning units. Special receiving or
transmitting equipment constructed to specifica-
tion, ) 9145
" ITS of radio receivers from £7/8; 4- and 5-
valve, new materials, table models, semi-
midget; our latest kit.—Wylwyn Star 1948 has
connections for gramophone pick-up, extensions
to loudspeaker, A.V.C., 6 hours average time
for constructing; full details, diagrams with
each Kkit; c.w.0. or c.o.d.—Isherwoods, Reme
House, 81, Plungington Rd., Preston. Tel. 3348,
Estd. 1936. (6788
EADPHONES.—Reed driven precision in-
struments, huge purchase, brand new,
boxed. ex-Army D,L,R. double No. 2 comp.
with 8ft cords and tei. plug; these are not cheap
lightweight type, post free 7/6, or 2 for 12/-, or
60/- doz.; export enquiries invited.—Auto Col-
lections, Ltd., 126, St. Albans Ave., W.4 (Chis-
wick 1601.) ) 9389
I.F. transformers, 9-11 megs variable, suitable
for FM or television units, 10/6 each; BFO
units, 465 kc/s with fly leads, 3/6 each, conden-
sers, 8mfd paper, 1,000v wkg., 17/6. 4 mfd 2,000v
wkg., 10/6 chokes, LF 20h 200 ma 140 ohm,
25/-; 5h 200 ma 110 ohm, 8/6; ex-R.A.F. trans,
receivers I.F.F., 24v type, 10 valves. motor
generator, etc., 50/-; components worth double;
ex-R.A.F. amplifiers. battery, QPP2 valves, com-
plete in case, 17/6.—Television Development Co
4, The Parade, High Rd., Kilburn, N.W.6. [Ma
399

i
9



48 Aduvertisements \Virc-lecc World March, 1948

MERICAN BC610 tuning units, with 3 varl- s e— !s—
A able Yiin shaft condensers, D.P.D.T. switch, H EN RY

ohones, resistors, capacitors, valves, etc.; list: 4'1n x2fin. x lin, , only 15 -
S.. a e. please. 19089
48 feeder units.—Com eJxlete range of aligned ELECTROLYTICS. Bpecial offer of brand new

| colls. crystal holder. plated_ case, etc 8-; new
. . ID8 Octal 1.4 volt multi-valves, 20/-; new_ 954, We have the most up-to-date stocks of radio com-
955 acorns, 10/-; new 957 acorns, 1.4 volts 10/-; ponenta for the amateur and radio service-man.
eCla ls S !all post ;nld (send for lists of metal valves.
hthouse valves, A.C. relays, transformers, DRY BATTERY VALVES. We can definitely
ibrators, chassis and components).—Jack Por- supply from stock. DK32 (IA7) at 13 11.
ter Ltd.. 22-31, College St., Worcester. [9030 DL35 (IC5) at 12'-. DF33 (IN5) at 12 -.
FARPHONES low impedance with plug, 4/6: DAC 32 (IHS5) at 10/-.
ln 2 transformer for same, 3/-; carbon mic with Also for nltra-midget constructors. 1R5 at
switch handle, 5/6; Morse keys with switch, super 1510. 384at14 - 1T4at 14 - I85at 15:10.
ob. 5/-; twin gnng -0001 tuning condensers. long All above prices are Inclusive of P. Tax.
,;uilrédles lal;nd eﬁt .’>1/97deach.h Ampl'aenol valé'e
| ‘oiders. Internationa eac - doz; Mazda We have in addition many other " difficult * types,
octal, 4d each, 3/9 doz; Yaxley tYP“ switch, 3 | M iy cluding S5L0GT, 3546, 43, 18, 6BLIGT, 6VEAT,
tank'1 pole, 6 way each bank. 1/- each, 9/- doz.— $5Z4UT, 12K7GT, 128A7, 2576, etc., at current
HIGH POWER - HIGH QUALITY Will Owen, 538a, Mansfleld Rd.. Nottingham. controlled prices.
ADIOQUIPMENT Co., Raunds. Northants.— R ize lin. x }in.
| R Govetiment Surpis B s Sitn wipn | | QuraammasT com. rommems sie im - in
[ holder, etc., 25/-; r.f. units, 3XVRE5. 5-way 3- feet. Unparalleled bargain. 8d. each only (minimum
wafer ceramic switch, etc.. £1; rotary trans- [ B quantity 6).
formers, 12 and 24 voit tyves, 30/- BCA453B re-
celvers. no valves. 3 IPT, 24-28 volt dvnamotor. LF.UNIT, Comprising IT4 valve, 1 midget iron.cored
etc., 30/-; post or carriage pald on all above: LP. ‘"‘n"""m"v 465 hf"‘r 8 m"‘Ke‘ resistors and
thousands of sockets. co-axial connectors. micro- can, wize

SYSTEMS

and calibrated feeder units with accu- 32 mfd. 350 v. ultra- mldvet can, size 13in. x lin. only.
ratel) printed station named scales; model A3, Leading make. 4/6 each
| s. mdll ggve (r(iquency ch!nngter and lt”stnged ———
mode! s.m.l. wave, r.f. stage, f.c., a1 Weal §
| double diode trlode. model B5 de luxe, 3 short- c,“.e, '::;ehﬁve n-"'o:: '{,;ol'e" me" rangefofitabulatiand
i o, e ale e Bt
.d. stamp 01‘ ustrated brochure to sole VIBRATOR POWER UNITS. 2 volt. As for
AMPIIFIERS distributors, COUlPhone Radio, 58, Derby St.. Canadian 58 set, Completely smoothed. Output
Ormskirk, Lancs [9313 1.5 v. L.T. and 90 v. and 180 v. H.T. at 85 mA.
ELEVISION constructors'—We have the fol- Complete in grey metal box. Size 8in. x 31in. x

lowing in small quantities: The new G.E.C. 43n. In addition are supplied two 2 v. 20 a,
flat-ended 9in C.R.T. Madza CRM91 9in rubber accumulators in metal case, complete with plugs,
masks, E.H.T. line trans.. focus and scanning socketa, ete,, for supply to unit. The whole a
coils, cotlformers. 14in threaded dust iron cores 70" (only.  Brand ‘new and ummarked. A
adjustable, mains trans., chokes, condensers, bargain.
ceramic_valveholders, Senter-cel. H4/200 recti-
fiers: H.V. rectiflers: SU2150, U21, IW4/500, WEARITE “P”COILS. Full range in stock, 3/~ each,
FW4/500; 1,000 other valves and components:

from IS0 W to kW

’ all goods are new at manufacturers’ list prices; Our New List conulnlng evemh,n from solder tagn
seng for lists.—E. A. Porritt, 13-27, Wastdale 8
w_ Bryan Savage Ltd Ha. Forest Hlll. SE23. 19200 to Cabinet wili bedeapchhed on receipt of stamp.
| FPELE-RADIO (1943). Ltd.—Miniature 2-gang = 5 o
WESTMORELAND ROAD, LONDON, N.W.9 | orbooSCRdensers. 0.00035mtd, 11/6 each; 4-gang CASHRRITEEORDERIVKICO:IKIOVER ]S
condensers, 19/6 eac \. elling ee 5- —
9 : pin p. and s., 4/5 each; Belling & Lee 7-
Telephane : Colindole 7131 Brufi 374 e Sihid ling & Lee 7pn 1§15, HARROW ROAD, W.2
engths, ‘with plug each end (ex-W,D.), 5/-: PADdington 1008/9

mains transformers, type T500,/180EX, 500-0-
500 180ma, 4v at 4a, 4v_at 8a, 4vol-2a. 4vol-2a,
£3/19/6: T.M. 600/180AX, 600-500-400-400-500~
600 at 180ma, 5volts at 3 amp, 6.3volts at Samp.

SOLDER £4/7/6; all above items are in stock.—177a.
/ Edgwnre Rd., W.2. Paddington 6116 and 5606. 9
ADIO SERVICE,” East Cliff, L: Regis,
Wa)’ ;[{ Dlorst;etl tﬁr all {og; caosmponaent;‘ygln/esv %eggodjg AI.EC DAVIS supplles I-TD-
| only; electrolytics, a v.w u
18, Tottenham Court Road,
LONDON, W1,

,.F 6/3.16 uF 4/6, 25,F 25 v.w. 2/-; 50 uF 12 v.w.

1/6; mains droppers, 0.2 am and 0 3 amp. from
In addition to a comprehensive range of radio com.
ponents, valves and tcst equipment, we draw your

|

3/6; speaker transformers. %ln Midget, 3/-;
standard multi-ratlo, 7/6: controls, alf
values, less switch, 4/-; \vlth s.p. switch, 5/-;

Rockman solder gun i{rons, 230v. 23/6; e‘ectrlcal

—with the | goods. 2- -pin 5 amp switch p‘u s. 4/6; pear || attentlon to the following selection of componenta from
switches. 2/4; torpedo switches, % -; insulation our ex-Uovernment stock.
BURGOYNE | taps, 25 ydsXlin, 1/-; earth clips, 4d; enquire METERS (all new and nnused) :
for any item not listed; prompt c.w.0. or c.0.d. 07100 microamps 2{in. round face . 21/~
' B servlce i [9182 0/500 microamipa 2in, round ace . 10/-
SEVEN - SECOND UILD your own receiver: Basic kit for 5- 0/500 microampe 2¢in. round race . Lo 18/
valve ac/dc superhet comprises three-wave- | 0/4 milliamp 2in, aquare face oo 76
SOLDER G UN band coil pack already wired to wave-change 0/8 milllamps 2in. square facc 5 .8
switch. smoothing condensers. choke. volume | 0/150 volts 2{in. round face . 78
control, mains drooper, two-gang condenser, and Postage on meter: 6il. each.

valve holders, all mount on ready drilled
Press the button, count| chassis. 1314 Xslanx2iin. also dial drive. | | CGIETGR |

seven, and SOLDER . . . pointer and dial. only needs wiring and small re- 8";'2‘:}:0" S (R T T e R
and the bit will remain at soldering heat until ' sistors and condensers. which can be supplied mtd. "oo v, Wk, paper condenser. 3in. x
you release the pressure, when it cools off Wrg,?megf ZHSSA?S 2‘%‘%}’;&’2"%3@;&&:lr‘{gsaég}éa_ l llln x5in. high 5-
immediately. g’."? veneer?d cbablnet ﬁ"ﬁ“lsf"ﬂnglz&nxmém'ﬁ sn;rgiohooVKwkn paper condenser, 3in. x 2in. Go
:in, can also be supplie required. wonderfu R
S Ti T T bl l nerformance and tone, all necessary instructions, l “;‘{'?n lx%omo Shinh ke puper condenner, 2jin. x 76
aves lime, lemper, Irouble | diagrams and circuit provided with each kit: 4mfd.’ 400 v. wkg. paper condenrer. 2}in,
d Fuel tlaslc kltl orél/y aE:ft/lB/Bt((iimﬂéimsman‘;ie iélstruc- 34in. x2in. high i 8
| tions only 5/-; comp’ete: w emon-
an ue strated with pleasure in our showrooms.—Elec- Metal cased tubular tundenser- Il(h wire endx.
| tron (London). Ltd.. 31. Curzon St.. London o1 mfd. /500 v 10d.3 0.02 :ntd./750 v.. §4.
No waiting to warm up or cool down—no W.1. Tel. Grosvenor 1993. [?64' 0.05 mtd. "331‘,'1‘?600
element to burn out—no mica to crack or | ALUE! Matt has it.—Speclal offers: Head- s mm 350: %g
splinter—no risk of shock—no risk of burning phones. w/lead and jack plug. 5/6 pair 0,005 mtd, 850 v. 13
anything while you put the iron down for a | (boxed 2 palrs). 60/- doz palrs; silver mica | Metalpack  0.25 mfd. 500 v 18
minute. condensers, asstd. valves, 3/- doz. 24/- gross lots; Micropask 50 mfd. 12v mm,m, 19
No wonder the ‘SEVEN-SECOND ' SOLDER | fixed condensers. metal block type, .03-1.5-2 and Micropaok 25 mfd. 50 . 29
GUN is provin e 4mfd. 200-400 j. working, 1/- each, 10/6 doz
ISEPIOMINERSORPOpUIAL, condensers, .002, 2/6 per doz; .0006, 3/~ doz; .1. B0 PP, 1)~ 220 pF, 1/3 ; 600 pF, 16
Supplies are limited {618 canned 8/ 15med 12 e 6/3 mwn“"‘“ﬂous‘ o o
upplies ar imited, so cann - 75mi v working. 2/~ eac
ORDER NOW. For A.C. £ Cages gpeakers. pmi. (léss trans). 4in 17/6. Sin 1376, Corbon patentiometers 2K. 3K, 10K, 25K, 50K,
Paid 80 2776 trans to matzh 56, universs] trans 7/6; eg, 2 Meg, all at /- each;

mains, 200-250 volts. Wire-wound potentiometers—all normal valves:

line cord (still available at our special price), .3 4-watt, type, /- each : 2/3-watt type, 2/6 )

amp (600 hms pr ft) 2-way 1/6 per yd. 3-way

have your enquiries n
MATT RAD'O SERVICE Kingston 8353. 29, || Business Hours: 8 am.- 530 pm. Sats 8- 1pm
Castle St.. Kingston-on-Thames, Surrey, U

MAIL ORDER | 2/6 ver yd; volume controls (Centralab) var!ous 3mA bridge type lmlmmel:lt rebf;tlﬂer. 5/- each.
SUPPLY CO | values. L/S 3/6. W/S 4/9; 2-gang co 2-gang double-apaced varble
*» | Po'ar midget. .0005 12/-. not midget 5/6: Rother: cdo?:;n',;r 34+34 pF. Bize 1lin. x2in, x 4{in,
mel crystal pick-ups. de luxe £2/5. P/T 16/11 Gulib grlb
Dept. W.W. ' extra; television cable aerial (lead in). 1/6 per Metal rectifier 12 volt 11 amp. output, 4/-.
| vd; twin feed (insulated). 1/9 per yd; largest Eversted & Vignoles Lridge megger, complete with
24, New Road, London, E.| l assortment of valves always In stock: let us '\e::he;m;ﬂ;{l’:fd e Test voltage, 250 volts,

Stepney Green 2760-3906.
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ETER unlts. 2'/4,ln digm. m.c.. F.S.D, 1lma,
5/-; knife switches, 4in blade, S.P.Q.B.M.
5/-.—Mitchell, Holmrook, Cumberland. 9195
T last we are able to offer delivery of what
we consider to be the real thing in coil
ﬂacks. it is our type C.3, and is fitt with 6
.D. coils, which are wound on Polystyrene
formers and therefore have an exceptionally hl(ﬂh
Q" value; the physical dimensions are oni
3Lin X 13; X 13;in. each pack is supplied with a
circuit diagram showing how to use it to con-
struct either a conventional 5-valve a.c./d.c.
superhet, or else a 4-valve all-day superhet uslrrxs
valves ty etc.; we will willingly forwa!
details o thls nnd all our other roducts upon
receipt of a s.a.e.—Remembe: e name_and
address: Meteor Electronics, Gloucester Row,
Weymouth. 9355
EST meters. —Trlplett 10-5,000v, a.c.-d.c.:
10-500ma d.c.; -250,0000hms reslstance
£5/10, Government surplus; microphones, high
quality moving coil. 150hm, as used by B.B.C.
and film studtos. £5/2/6; hand, moving coil.
with 40yds screened lead and ‘)nck plug, £4/10;
cabinets, car radio. axglnxa Ain X 7in speakex
openlng. grey crackle
speakers, p.m.. 2l4in, 18/-; condensers, tunlng.

twin, 400pf splndle lin of 3in dia., lin of !4in
dia.. 5/-: twin 480pf with 2t4in drive drum. 7/6.
parcels. 0.01-0.0005

condensers, mica, assorted o
50 for 10/6: 0.01. 5.000v. paper, 1/6; 0.02,
8.000v, paper. 2/-; 1mfd 1,200v. paper, 3/6; 0.1,
2,500v, paper, l/ 0.05, 3,000v, paper, 1/3; 0.25.
0.1, 1,200y, paper, 1/-;

2, 000v paper, 1/3; ‘2mfd,
Jmper 3/6; 4Amid. 1,000v. paper, 6/-:
lamphol ers, panei mounting. quick release

E.S. barretter holders, pax. base,
6d. each; valveholders., E.A,50, 3/- doz.; spring
retainers for E.A.50, 3/- doz.: 4- -pin English,
3/- doz.; write for list, now in preparation. of

these and many other bargains,—Frank Shirley.
20, Hanson St., London, W. 03
ELENIUM h.t. and l.t. rectifiers, toolli%ro%

charger kits, speakers, mikes, etc.
postage up 1 above. Informative
data sheet with all rectifiers and charger klts.
S.T.C. selenium rectifiers. 12v 3amp. 22/-;
12v damp, 25/-; 12v Samg 27/6; slso giant
finned 12v 6amp typ, : smaller types
12v 2amp. 12/6; 12v 1 amp, 10/6; 6v 2

/6; 6v lihamp. 5/6; 12v ilamp, 7/6; hlgher
voltage types in stock, including 24v 2.5amp.
36/6; 24v Samp. 44/6; many others. New
small space type selenium h.t. rectifiers for
converting a.c./d.c. sets to metal rectifier, 250v
60ma or 110v 60ma. 9/6: 350-0-350v 80ma.
13/6; eliminator type. 120v 20ma, 7/6; or
with mains transformer. 2v trickle charge
rectifier, two 8mfd condensers for 120v 20ma elim-
inator, 3916, New Germanium crystal diodes. 3/9.
Charger kits, no rheostat or ammeter requlred
S.T.C. 12v 3amp rectifier with SOwatt trans-
former and ballast bulb for 2v to 12v_charger.
45/-; ditto but with 2amp rectifier, 36/6; ditto
but 6v 2amp rectifier for 2v. 6v charger,
ditto with 6v_3amp rectifier, 42/6.
transformer, 75watt with 12v damp rectifier
and ballast bulb for 2v to 12v charger, 62/-;
ditto but giant 6amp rectifier and 140watt
transformer for 6v, 12v charger. s 2v, Viamp
trickle charge rectifier with transformer, 13/6;
6v 1.5amp rectifier with 25watt transformer,
26/-. Heavy duty charger kit for small radio
store for continuous use, one to 20 cells at
lamp. £4/15: ditto but 2amp £6/15:

one vear. O-6amp ammeters, 12/6; 1.ohm

10amp slider resistances, 13/6. 8in P.M.
speakers, less transformer, 17/6. Lustraphone
moving coil mlcrophones 58/6. Dubilier 8mfd
500v Drilitics,
CHAMPION, 43 Uplands Way, London, N.21.
Tel. Lab. 19410

UPREME RADIO. 746b. Romford Rd.. Manor
[ Park. London, E.12.--This month’s special
bargains: Electrolytics. 32mfd can 500v.w.. 5/6

ea.: 32+32 350v.w,. 6/6 ea.; 2448 screw type
350v.w.. 6/6 ea.; 16+16 can 350v.w., 6/9 ea.;
16+8 450v.w., 6/- ea.; lsmf 450v.w. can. 4/3

ea.; 16 cardboard. 4/~ ea.; 8+8 450v.w., 5/6 ea.;
8+8+8 500v.w.. 6/9 en.; 8mfd can or cardboard,
; 4mfd screw can type 550v.w., 15/- doz.:

4/6" doz ; volume controls 50k short spindle,
12/- doz.; standard sizes, long spindle, with s.w.
100k and 50k, 36/- doz.; up to 2meg. 4/:
each; 250k les s.w., 24/- doz.: 2.000Q} w.W. less
s.w., 12/- doz.; carbon resistances, lwatt 20, 27.
5. 150k &4/- doz.; 10k 5Swatt, 5/- doz.: speclnl
clearnnce line Lwatt resistances. 1000 5000,
200, 300€), 400(). 5000. 2k, 2.2k. 10k, 20k,
30k, 75k, 100k. 250k . 500k 1.5k, 2me .. these
values at 2/- doz. or 21/~ gross only whl e stocks
lnst also resistances, /;watt 10002, 35000,
1.000Q. 3.3k, 4.7k. 10k. 22k. 30k 40k 47k,
100k, 1m. 2m, 2.7m. more useful resistances.
1,watt assorted sizes. short ends. 1/6 doz.;
Madza octal valve holders, bakelite or Paxalin,
2/6 doz.: 4-pin U.X. ceramic valve holders. 1/:
doz.; anchoring tags on panel. 3 /- gross, Paxalin
panels with tags, 3 ways, 000.5 mica fixed
condensers, 2/6 doz.: Westectors 1/8 ea.; ear-
phones, 50(). with head band. 4/6 pair: high re-
slstnnce wlth head band. 8/- pair; eurphone or
3/- ea.; telephone inserts,

nish, few only. 12/6; |

Malns |

2/6 ea.; hnnd !

“'i reless World

— 70L7GT —

canbebrimarized by you. Full particulars
on request from

BULLS

Also about following rare lyp«s. L12AT7, 25A7, 36,
39/44, 6F5, 12F5, 6N6, 6P, 1273, 15D1, S50L6.
For full List of ail rare and popular Valve Types,
at B.U.T. prices,see our advert. ou page 51 of February

issue of

‘“ WIRELESS WORLD,”

or ask for our Free List.
And here is a selection of misc, types you may have
been searching for in vain : 1120, 1012. 329, 1914,
1920, 1903, 340, 452, 1926, 2060, 1561, 1038, 151U,
410[‘ 42PTB, dlMRC. 210D(} 1026 7193 4101 SOI
829, 367 884, P B, P850, SSZUlﬁ T(.,.l{?d PmdD(,
APP4G, H"l() 82034'\' HP13, LS5B, L\S.’SA 8435,
T21, PLM VUS!-)A Dl)lol PV49$ LL28, D@z,
LEB PM2DL l)C/SG W213, DDT48, PPSE, GR2,
AO/L, UYs/soo DL

101 more Types by

MUL BBIHAB cosson EVER-READY,
FERRANTI, MARCONI, OSRAM, MAZDA, PHILIPS,
TUNGSRAM, DARIO, EKCO, OSTAR GANZ, HIVAC,
LISSEN, PHILCO, SIX-SIXTY, TRIOTRON, RAY-
THEON, R.C.A., 20d many others.
Order C. 0.1, above listed or equivalents (subjent to
stock), Please enquire for any valve yon reyuire, even
if not Hated in Feb, We may have it. Oll and new
Lypes arriving daily, OUld rtack at presincreased and
pre-’ Budzet prices. Just in: S5L8GT, 6AB7, 6K7 Metal,
8J7, 6A3, 12J5, 2X2, 25Y5G, EK32. PP35,
(Pen 380) KFS, Z86, LP220, MF.Pen.

TELEVISION Bairds’ ¢ GARRICK ** Model.
(Radlo-Combined), 12 inch Tube, giving brilliant
plcture, 10} by 8}. Delivery and demon«tration free,

EXCERPTS from our Stock List :
Taylor Junior 120A .
Taylor Multirange Univ
And the Comiplete Range on
Avo Minor Universal (at old prices)
Avo Battery Oscillator ..
Avo Minor D.C. Model.

coC ©Oo

Instruments of other leading wmakes in
stock,

Service Sheets, 2 dozen, British and
Anierican, our selection, good value. .

* Radio Upkeep and Repairs*’ .

*Radio-Craft,” American Libra
Books

EM.I

0

£1 18

(=]

novei

i Sollmcope.” a
instrument, shows night and day area~
of world for any time of year or hour. .

Ex-AM. Batteries, inert, 120 volts

Midget 2in. Speakers, suits MCR
_extensions or mikes, ouly.

< Peter Pan " Ki 474U, tor Universal
4-valve Receiver .
** Hermes ** Personal Miniature Receiver,
;l\alve Superhet, poriable, in Book-
BO. 0090008000000900000000000000
“Amplion" Delegate, AC/DC, ‘Allwave
Midget Receiver ...,.
*“ Barlects ’* Adhesive 'l‘hrend spool. ..
Dagole D.P, Volume Conkroll. 2 mex 0
with awitch
Also most, other valves with and less
switch.
Pliers, 8in., insulated
Hunts § mtd. 500 v. Condensers .
B.I1. 8-8 m!d, 500 v. Condensers .
Celestion 10in. Speakers ... coao
Goodman 12in, Speakers ............
Vidor Portable Cookers, with oven (no

®° oo ©Oo

° o w2

@ COoOoM®

2 instruments and 100ft. twin wire and
insulating staplea
Trimmer Tool Kits, improved, 10 Touly
atoldprice. .......o...ciiiiiinnnn
.5 mA. Liminous 1jin. Meters, made by
Victorla Instruments ..............
“Uniflex ** Scratch Remover Kit,
renovating cabinets
spuker Fabric, modern weav
{ree, 5 aq.-ft. .
Flik <0 " Disk ohms Law Calculator. .
Hydrometers, non- break 7.6. Mldget
Ball 'l‘vpe

10
16

10

1L,
Ex-R.A.F. Steel Telescopic Masts, H1t.
Chassis Cutters, 1}in. and ltin., 12 6:
RN, c0ooo0g0000000000000000
8olon Pencil Bit Solder Irons, 230-250 v. £1 1
Thermostatic Soldering Irons, for fine

work, 70 watts,, 12 ozv, £1 4 0
EXPORT. We are fully equipped for safe Packing and
Despatch froin the smallest item to talk, All orders
immediately despatched and fully insured.
STOP PRESS. Electric Alarm Clocks £3.19.6. Elec-
tric Wall or Mantel Clocks £1.19.6. Condensers 8"MFD

o OC © oo & & © ©

50 Voit minjature 3 6. 32 MFD 450 Volt 8mall Can
4 3. 16 MFD 175 Volt 1/11. Tuiine Heart all ready
wired, tested, aligned aud ready for use £5.

Plen ¢ write inmeidiately to (W.W.)

terephone, with ear and mouthpiec
6/6 ea.; ex-Govt. test meters; send for price llsz
of servicing material, s.a.e. nll enquiries: c.w.o0.;
no c.o.d.; send 6d. extra for packing and
postage. [9282

RADIO VALVES

246 HIGH ST_HARLESDEN Nwie

| 3/6; és-o‘-a blocks, 6/6; 8+8 can,
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"TYHE N.R.S. N Overseas 5," 5 vnlve 3-wave
superhet assembly for a.c. mains, £6/17/6,
universal model £6, consisting of all main com-
ponents, factory mounted on chassis, only small
resistors. capacitators (}ulred to complete,
valves, speakers and highly polished veneered
cabinets available; send postage ful} specifica-
tions; component bargains; Selenium metal rec-
tlﬂers very compact, 250v 45ma 5/-. 350v 70ma
8/6; filament transformers. convertin
mldgets to a.c.. 6. .Samp, standare
shrouded mains transformers, 110-250v
00-0-300, 6.3 and 5v output. 27/6: superior
Eermeublllty tuned i.f.s.. 465 kc/s, 13/6 ir;
p.m. speakers. 5in. less trans.. 17/6.
6lnin with™ 24/6, 8in R. & A. less 21/-, with
27/6; revolutionary new high ** Q ** 3-wave iron-
cored coil packs, unusually compact, 33/-; im-
mediate safe despatch all Avo instruments:
Pullin ten thousand o.p.v. multimeters, a.c.
d.c./ohms. IOgns, Polnr 0.0005 2-gangs.
electrolytics, plus 16, 3 7/-: 25 plus 25,
200y (ideal mldgets) 7/6. 25mtd bias. 2/3 send
postage for special W.W. monthly bargaln list;
terms, c.w.0. or c.od., postage strlctl{cextrn
under £5.—N.R.S.. 66. Park ndon
N.W.3. Gulliver 1453,
ARRY JAMES PRODUCTIONS, 270, Lelth
Walk, Edinburgh, 6.—Mail order specialists.
c.0d. or cash wlth order. Electrolytics, new not
W.D. surplus, B. I. Hunts, etc., 8mfd blocks.
6/3; 16 can
d B.I. tubular, 4/-; 0.25mfd 25v, 2/2;
R F. chassis, 4/6; chokes mldget 5/-, standard
.R.F, coils, M. L., 8/6 pair; coll packs.
16-50, '200-5 590, 800-2, 100 complete with trim-
mers. switch, etc., mounted on one unit, 32/-;
condensers, 0.1, 0.01, 0.05, d. each: vari-
able 2-gang. 0.0005, '12/-; wlth ‘trimmers. 13,6;
kers, 5in P.M 19/6; 6%in energised
.000ohms, 29/6; 8in P.M.. 25/-; resistors, lywatt
5d, Twatt 9d; volume controls. long spindie. W/S
/S 376, transformers, 350-0-350 80ma
3rltlsh or Amerlcan heaters, 30/-; output multi-
tio. 9'-; valve holders. 5.7-pin and Octal 7d;
Amphenol type, 9d; voltage droppers, 0.2a 1,000
ohms, 3/9; 0.3 800ohms, 4/9; line cord, 3-core,
a, ft. Valves. C.od.
British and American types. Enquire for any-
thing in radio. S.a.e. for lists, {8851
PEAKER trans. tapped output., ultra-midget
5/-, midget 5/6, standard 8/-; P.P, output
{(6L6 valves, A/A load 6.6000hms). output 7.5
and 15ohms, 21/-; P.P. modulation trans. for
807 valves, audio power 30wattsy; 2-1, at 12/6;
chokes, ultra-midget 40ma 5/-. midget 50ma 5/6,
standnrd 100ma 8/6; hy. duty 150/200ma, 12/6;
* Ruco "’ tuning assem ly, assembled and tully
wired for s.m.l. waves. On chassis, dial, pointer,
i.f.s. coils, padders, etc. Series heater wiring
for use with 6k8g, eg valves. complete, fac-
tory tested and align with circuit, £5; 5v
superhet fully drilled chassis, 114, X 584 X 21410,

5/6;

Large stocks of

7/-. Weymouth midget f.c. i.f. trans., 465kc/s.
brand new, pr. 18/9; standard i.f. trans., pr.
15/-; ditto i.f.s 2mnc/s. each 2/-; m/i. t.r.l.
coils with ree.ctlon cireuit, pr. 7/6; m 11C’S
t.d.f., pr. 10/6; s.m.l. aer. an d osc., pr. 10/6;
sleevlng. all colours. lmlll /40 Knrd reels,

1/1 twin variable resistance. 5
25 Yaxley type, 3-pole 2- way 2/-. 4 ~-pole
3- ¢ 3/-, 4-pole 4-way 3/6; nice type DPDT,

2/6; comprehensive lists monthly; 2ud. stamp
enquiries; postage extra all orders.
O. GREENLICK, 265, Whitechapel Rd., London,
E.l. Tel, Bishopsgate 5907. (8799
EW STC selenium rectifiers, F.W. bridge con-
nected, latest damp-pruet finish, 17v 1.5a
12/1, 2a 15/5, 3a 21/6, 4a 25/~ 5a 27/-, all pif.;
33y 1.5a 27/-, 2a 29/6 3a 35/-, 5a 43/6, 50v 4a
54/-, all p. 10d; heavy duty t)pe. 7in sq al.
cooling fins, 17v 6a, 341, p
p. 1/-, 33v 6a 64/-, 10a 7l/-
a 90/-, 90v 6a 142/-, 110v 6a 166/-,
also special line, 65v 1.5a 50/-, p. 1/3;
rect. conversions for all valve type chargers;
Philips type 367 from stock; no alteration to
existing wiring and can be fitted in 5 mins;
conversions for Tungar valves; please state type
No., make, A.C. input and D.C. output amps
when ordering; specialised rectifying equipment
!or schools, labs. and technical colleges, we can
pply F.W., H.W., doubler and push-puli recti
ﬂers of all types up to kW sizes, quotations by
return; Kkits, comprising rect.. transformer and
rheostat, 16v 10a £6/12/6, 17v 6a £4/12/6, 33v
6a E£7719/6, 16v 5a £3/2/6, vent. steel case 7 6
extra, 16v 4a £3, case 7/6; 16v 2a 38/6, case
7/6;, transformers, 220 watt for 16v 10a. 65/1,
post 1/4; 130 watt for 17v 6a, 47/6, post 1/3;
110 watt for 16v 5a, 41/6, post 1/-; 90 watt for
16v 4a. 35/6, post 1/-; 40 watt for 16v 2a 23/6.
post 10d; slider resistances. all values, 150 watt
24/6, past 9d; 0.4 ohm 25a 27/6. post l/-: Zenith
7/6. transtormers 220 watt for 16v 65/-,
0a 42/6. post 1/3; swltches
15a. 8/6.

similar. 11/6. post 1/-: fiuorescent fittings stlll
available, see Jan. issue; c.0.d. on post goods
only; others c.w.0. or pro-forma invoice. trade
supplied: special, few only. chargers with s'r(-
rectification, up to 12 cells at 4a with 2 M/C
meters fuses in vent, steel case, 18inX11inX13h.
200-250 A.C. inout; these will deliver 28v 6a to
£9/10 plus carr.: generators, 24-28y
50a. new. £7/10 plus carr.; l1hp 4-stroke oetrot
engines comp'ete with pullev and tank, €13 plus
carr.; established 14 years.--Pearce, 66, Gt. Percv
St., London. W.C.1 (nr. ** Angel ). {9391
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LASKY'S RADIO

SPECIAL OFFER

EX-A.M. RADAR
RECEIVER UNITS -‘

Containing 17 valves.
A VRYL (Civillau Equivalent EF5m
¢ UVEs ” o RL3TY
1 VU4 ( . HYR2
1 VU89 ( ” 13
2 VR92 ( 0 EAB0) ]
1 CVIss (Neon voltage stabiliser)
1 VRI37 (Civilian Equivalent EC52)
1 VI507 (8park Gap)
Dozens of 1 valve-
holders, coils, variable condensers, trimmers, co-axial
toggle switch ete., ete.

These receivers are absolutely brand new. In the
tuakers original sealed oartons.

The chaasis ia totally enclosed In grey metal cabinet,
size: 18in. lung, 7iin. deep, 8}in. wide. Approximate
weight 28 lba, The complete receiver is packed in a
wouden crate for rafe trankport.

Total weight when packed 40 1bs, approximately.
Original cost of thisx equipment was well over £35,

LASKY’'S PRICE
85/~

Carriage: Evglaud and Wales, 5/-extzn; Scotland 6/-.

Send 14, stamp for our current list of radio components,
aud other ex-(Government bargalns

LASKY’S RADIO

370, Harrow Road, Paddington, W.9
'Phone CUMajugham 1979
Hours : Mon. to S8at. 9am. to 6 p.m.  Thure. half day

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 Britian's leading designers.

Among its principal features are:—

® 10 stage superhet circuit.

® 10 valves (including magic eye).
e RF amplifier.

e 2 IF stages.

® 4 wave bands.

® 10 Watts push-pull output.

® Tropicalised components.

Communications enthusiasts should
write for details of our 1546 Chassis.

PEERLESS RADIO LIMITED
374, Kensington High Sc., LONDON, W.l4
Phone : WEStern 1221 |

| 100ohms to 2me§

| tion for 5 mtes.. F

Wirel

G. A. RYALL, 65. Nightingale Lane. London,
S.W.12.—Mail order only, postages extra.
c.o.d. £1 or over, please send large envelope for
our full list; U.S.A. make metal cased 500v tubu-
lar 0.1mf, 7/6 dozen; silver mica, 200pf, 300pf
403&(. 5004;![. 4,6 dozen; 500v wk};. ‘micamoulded
0.004mf, 4/- dozen; mica 0.0lmf, 3-2/-. Mans-
bridge 1mf v wg.. 3-2/-. all condensers
guaranteed; Amphenol type British 5-pin valve
holders. 4/6 dozen; U.S.A. pax»lin 4-5-6-pin, 3/6
dozen; volume controls, 10,000 medium spindle.
1/6; 250,000chm short spindle, 1/6; bar type
3.gang, 0.0004mf short spindle, 5/-; bar type
4-gang 0.000amf. 5/-; resistors, liwatt, l.watt,
. level assortment, 40-5/-;
s, drilled, less tags, 9w types,
SB 6w; miniature cir-

6w 5p total,
panels,

plastic group boar
3-1/6; switches,
cular _switches.
2é6; 3B 3p 3
25mf 12v al
boards with 9-lwatt
all new; 20 types in stock; octai plugs, cap and
socket, 3-2/6, with tags 3-3/-; high resistance
’phones with sponge earpads, with good class
microphone, all wired into plug, rubber padded,
glus type 10H/10991, 10/9 pair; metal boxes,
lack finish with 14in paxolin panels, fixing lugs
and corner sockets. size 81X 7!4X3\.in deep, 6/9
each complete. international octal valve holders,
paxolin chassis type, 46 dozen; metal-cased
tubulars, 0.5mf. 350v, at 71d C., wire ends,
3-2/6; 15 relays in carrying rack, mounted, with
cover, 42/6. (8928
JRITH RADIOCRAFT, Ltd.. the Leicester
Specialists, offer from their comprehensive
stocks: Bendix radio compass receivers. model
MN26C, 3 bands covering 150-325, 325-695. 695-
1,500 kc, 2 R.F. stages, with 12 metal valves and
rotary converter for operation on 25v D.C.; Ben-
dix receiver RA10, 4 bands covering 150-400, 400-
1.100 kc, 5-10 mc, R.F. stage with 7
valves and rotary converter for 24v D.C.; price
for either model £10, complete with full instruc-
tions for converting to A.C. operation;

filament transformers. 210-230-250, 40-60 cycles. ‘

S5v 10a, Sv 20a. 2.6v 10a. all centre tapped.
unrepeatable at £3; standard ** U ** channel steel
racks (for 19in panels). 4ft 10in high. with base
plates. £2; Jones plugs and sockets. 12-way, 5/-
per pair; 20, 40 and 80m Eddystone 4-pin coils,
5/ set of 3; Woden de luxe potted mains trans-
formers. 300-0-300/120 ma. 6.3 and 5v LT. 39/6;
potted output transformers. 7.000¢} CT. 3-150
sec, 25w, 29/6: potted smoothing chokes to match.

25/.. set of 3. £4/10; tuning condensers. 160pf. |
3-gang, ceramic insu’ation. Wingrove & Rogers. |

7/6; ditto .0005 3-gang. 7/6; meters. 3in flush
type. 0-100 micro-amps (10.000Q/v). 21/-; 0-20v
.C.. 12/6; 10-0-10 ma D.C.. 12/6; 1-0-1 ma
D.C.. 12/6; 0-20a D.C., 5/-; 350-0-350 millivolts
D.C.. 15/-; 0-500 microamps D.C.. 25/-; 2in
square flush tvoe 0-1 ma, 25/-. 50-0-50a. 7/6;
0.20v D.C., 126 0-.5a R.F.. 7/6. 0-3a R.F..
7/6: bargain parcels: service type multl-wag
plugs and sockets, 12 assorted. 5/-; Systoflex, 7.
vards assorted, 5/-; new resistors and condensors.
25 assorted 5/6. 50 assorted 10/6, 100 assorted
£1: satisfaction guaranteed or money refunded
without question: latest lists free on request;
trade supplied.
FRITH RADIOCRAFT, Ltd., Leicester. 'I‘e(‘.)l9
£RQ927,
] ADIO CLEARANCE, Ltd.. 27, Tottenham Ct.
Rd., London, W.1.—10-valve S.W. Trec.
R1481. range 65-86 m/cs, RF (VR65). OSO
(VR66) mixer (VR65), 3 I.F.s (VR53's) det. and
a.v.c. (EB33) AF (VRS57), output (VR67). 6in
S.M. dial, B.F.O.., tuning meter. R.F. and L.F.
gain controls, require PP 250v HT 6.3v LT.,
all brand new in wcoden transit cases; as our
previous lot. and we are now able to offer these
sets which lend themselves readily to modifica-
.M., etc.. at £7/19/6; circuit
diagram supplied with each receiver, carriage
paid; meters, all moving coil, 0-1 ma, 2in square,
10/-; 0-10 ma 2in square, 9/6. 0-30 ma 215in
circular, 8/6; 0-150 ma 2in square. 9/6; 0-200 ma
3i,in circular, 10/-; all the above are flush
mounting: 750 micro amp 2lin circular plug in
calibrated 0-100 for use with thermo-couple as
radiation meter, 8/6. Mansbridge condensers.
0.1 5.,000v 5/6, 4 mf 1.000v 5/-, 10 mf 500v 5/6.
1 mf 1.000v 1/~, 2 mf 300v 10d. 0.25 mf 2.000v
1/9. 0.5 1.200v 1/-. all wkg. voltages; P.M.
speakers, large magnets, ali. speech coils, 5in
less trans. 16/11, with trans. 19/11, 10in with
trans. 37/6. all new and boxed: electrolytics.
8 mf 170v 2/-, 4 mf 350v 2/6. 450v 2/9, 8 mf
450v_ 3/3. B8+8 4.50v 5/-. 4 350v 5/-,
16424 350v 5/6. 16+32 350v 5/6, 16416 350v
5/6, 16+8 450v 5/6. 25 mf 25v 2/-. 50 mf 12v
1/6, 100 mf 12v 1/-: vis. ind. ex-R.A.F. cross
over needle. as used R1155. with 2
amp movements 5/11, type 3 with 2
amp movements 4/-; panel mounting single fuse
holders. 1/-; gang conds.. single 0.0005 2/11.
single 0.00015 2/3. 2-gang 0.0005 with epicyclic
10/6. 4-gang 0.0005 8/6. air spaced variables.
11 spindles, 30 p.f. 1/-, 50 p.f. 1/6, 75 p.f. 1/6;
toggle switches, DP.ST 2/-. DP.DT 2/11, DP.ST
bakelite 1/6. SP.DT bakelite 1/6. volume con-
trols with SW 2!.in spindle, SK. 10K, 25K. 50K
100K, 250K. S00K, 1M. 2M, 5/6; special 50K
only with SW long spindle, 4/-: volume controls,
carbon No. SW, 10K, 20K. 50K, 100K. 1M. 2/-;
volume controls. wire wound. no SW. Y,
K. 2K, 10K, 20K, 50K, 3W type,
. 4/-; output trans.. standard
pentod 8 dut{ 50-1 (5,000/2()) 4/6:
switches. 1P 9W 2/6, 1P 3W 1/9, 2P 4W_3B
long spindle 3/6, 1P 10W 2B long spindle 3/6.
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OPPORTUNITIES
IN RADIO

Get this FREE Book !

“"ENGINEERING
OPPORTUNITIES "

reveals how you can
become technically-quali-
fied at home for a highly-
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 10€
pages of intensely inter:
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
RADIO and TELEVIS-
ION, AM, Bric. LR.E.,
AM.LE.E, City & Guilds,
Special Television, Servicing,
Sound Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.

We Definitely Guarantee
“NO PASS—NO FEE”

If you're earning less than £10 a week, this
enlightening book is for you, Write for your
copy today. It will be sent FREE and without
obligation,

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

388b, Shakespeare House,
17/19, Stratford Place, London,

wW.l.

TH/IS® USEFUL
NEW FOLOER -

. tells you all about the complete
range of Henley SOLON Electric
Soldering Irons, for the standard voleage
ranges of 200/220 and 230/250: 65 watt
} and 125 watt models fitted with oval-

0 watt

tapered bits or pencil bits and 240
1ts are

models fitted with oval-tapered

available,

Write Today for the new folder ref. Y.10
describing

HENLEY

sOLON

ELECTRIC SOLDERING
IRONS

W. T. HENLEY’S

| TELEGRAPH WORKS CO. LTD.
(Engineering Dept.)

| 51«53 Hazton Garden, Londen, E.C,1
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CASTLE RADIO for new and up-to-date com-
ponents; obring your set up to the modern
swandards by fitling & pair of Summersby vari-
anie selective I.F. transformers. high gain, Litz
wound, adjustable iron dust cores. bandwith 6-
12 kcs, ouy 21/- pair; Sumniersby m.aget tun-
ing colls, very high gain, distreneformers, adjust-
able dust cores (as used oy coil Dack :nanufac-
turers), 3/3 each: Wearite type adjustao.e dust-
cored coils. 3/6 each; standard I.F.s, 15/- pair;
LF. filters, 3/- eacn; OUsmor coipack, a midget
pack with a high performance, 33/-; the Osmor
Radio Heart, tnhe easy way (o build an efficient
receiver, £5/16; the_Albion coil pack, the pack
built t0 a standard, 36/6; 2 gang .0005, 10/-; 5-
valve seml-nudgel chassis, 4/-; wainut veneered
cavinet for tnus chassis, 35/-; 2-speed drive, 2/6;
epicyclic drive, 2/-; ceramic voitage droppers,
.3 amp, 4 tappings, 5/-; dials, 3,/-; pointers,
speakers. line cord, etc . write for latest list:
terms. ¢.w.0., plus 6d postage.—Castle Radio,
11, Mill Lane, Margate. Kent. 935494
WANTED, EXCHANGE, ETC.
ANTED, A.R.88 service manual; state price.
—Box 5530. 34
ADIVUGRAM or television cabinet,
sions, price.—Box 5663.
AN LED, ARS8 or similar receiver, good con-
dition.—9, Langdon Rd., Rochester.
ATHODE ray tubes, 9in and 12in, magnetic,
wanted.—Day, 36, Vivian Ave., Wemoley.
7TD, rxco 1vn. TA201 Sve. Shts.; £1 pd—
. New Zealand Av., Walton-on-Thames.
AGNAVOX 44, 2,500 field, energised speaker.
—Prendergast. 14, Verulam £r., Liverpool.
OLVERN Ferrocart coil, G3, without switch.
—Tedman. Corner Cottage, Offchurch.
Leamington Spa. 9230
ECORD changing unit urgently required for
fitting into radiogram cabinet; well-known
modern make preferred.—Rox 5534. 9246
{X-SERVICo valves wanted, equiv. to EF39.
EF36 and EL32, any quantity; all letters
answered.—N. R. S., 66, Parkhill Rd., London,
N.W.3, 19094
‘ ANTED, in Eood condition, dozen Ferranti
resistan-e holders for 2l},--watt cartridge
type.—Oilers to McEwan, 70, London Rd., Slea-
ford, Lincs. )
ANTED, Douglas No. 3 or similar coil wind-
ing machine, in first-class condition only.
—Thermionic Products, Ltd.. Pratt Walk, Lam-
beth, S.E.l1l. 9242
.G. 78 334 motor required, with or without
tracking gear: will pay exceptionally good
rice.—Write BCM/KATHERINE, c/o0 3, Blooms-
ury St., W.C.1. [9216
JMALL 28v U.S.A. alrcraft_ receivers, type
+) CBY 46103 with M/gen., offer £6; also Uni~
click-stop mechanisms from 1154 T.X. offer 15/~
each (one).--Crampin, Grimsby,
REPAIRS AND SERVICE
AINS transtormers rewound, new trans-
4 formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship, fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel. 3855.
AINS transformer rewound and constructed

192
dimen-
19299

I

to any specification; prompt delivery.—
Brown, 3, Bede Burn Rd., Jarrow. 460
OUDSPEAKER repairs, British, American,
make, moderate prices.—Sinclair

4 any
&peakers, 12, Pembroke St., London, N.1. Ter-
minus 4355. 308
'[‘EST instrument repairs. Electrical test in-
struments repaired and recalibrated. Quick
service, guaranteed work; Avo a speciality.—
Electrico, 99, George St.. Croydon. {8698
LOUDSPEAKERS repaired; transformers, ciock
colls, chokes, rewound; prompt attent.on;
rices quoted.—E. Mason, 5, Balham Grove. Bal-
am, London, S.W. 17667
EWINDS and conversions to mains and out-
put transformers, from 4/6, pp equipment
a speciality.—N.L. Rewinds. 4, Brecknock Rd.,
N.7_ Tel, Arnold 3390. )
ELECTRICAL measuring instruments skilfuily
repaired and recalibrated.—Electrical In-
strument Repair Service, 329, Kilburn Lane,
London, W.9. Tel. Lad® 4168, 6935
REWIND service which duplicates or modi-
A fles as required; transformers, loucspeakers,
etc.: prompt returns.—Raidel Services. 49, Li
Addiscombe Rd.. Croydon, Cro. 6537
ECOND to none.—Rewinds to mains trans-
formers, gram motors, pick-ups, armatures,
electric clocks, etc.; guaranteed satisfaction;
trade invited.—Laycock Bros., 36, St. Stephen’s
Rd.. Manchester Rd.. Bradford.

EWINDING of all types of transformers,
l{ chokes, etc.; quick service, motor rewinds
of all types: replacement bobbins suppiied; new
transformers to any specification.—Radio %

5

Transformer _Services, 570, Manchester Rd..
Hollinwood, . (8638
LOUDSPEAKER repairs, any make, reasonaole

prices, prompt delivery, to the trade and

fans; 25 years’' combined experience with
%.%aly.wMagmvox? oodmans. Celestion.—Sound
Service Radio, 80. Richmond Rd.. Kingston-on-
Thames. Kin. 8008. 14977
ATIONAL RADIO SERVICE & TELEVISION
Co.—Trade service engineers; immediate
service any district; rewinds to all types trans-
formers, armatures, motors. loudspeaker cones.
speech coils fitted. British and American con-
panents and valves; enguiries invited for con-
tract trade service: multiple transformer wind-
ing.—63, High St., -St. John's Wood, N.W.8.
Pr%mrose 6725. [6752
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| “ Beautiful !
“ Satisfying ! *’

““ Unconven-
- tionai!*’

HAT’'S what they

say about this

satisfying new Extension
Speaker, the

“ BAFFbLETTE "
y
(’Zirluml Allm.

Remark-
able fidel-
ity due to
unique
design—
different
from re-

Cabinet,
precision-
built in-
terior.

ftegd. Dexign No. R31504%

Experts agree a baffle type is

best. Hear the *BAFFLETTE”

and give us your opinion!

Reputable Retailers have it.

RETAIL PRICE (Walnut veneer)
4 Gns.

Mahogany £4. 10. 0
EXPORT ENQUIRIES INVITED.

RICHARD ALLAN

RADIO LTD.,
CALEDONIAN ROAD, BATLEY, YORKS.
Tel. Batley 1123. 'Grams : Acaustics, Batley.

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
(S cerning all Courses,
THE CANDLER SYSTEM CO.,
Room 55W), 121 Kingsway, London, W.C.2

Candler System Co.. Denver, Colorado. U.S.A.

" QERVICE with a Smile.”’—Repairers ot all

types of British and erican receivers;
coil rewinds; American valves, spares, line cord.
—F.R.I., Ltd.,, 22. Howland St., W.1. Mulsirg,;g

5675,
STURDY rewinds, mains transformers, chokes
and fields; we give prompt delivery and
guarantee satisfaction; 14 years’ experience;
prices on request.—Sturdy kiectric Co., Ltd.,
Dipton, Newcastie-on-"lyne. 4316
REPAIRS to moving coil speakers, cones,
couls fitted fie.d rewound or aitered; speaxer
;;t;lx;s‘ia%l;llxé;rs. cluc‘t colls rewound; guaranteed
. prompt service; n .
icgep}tzegh%oged %a = ; N0 mains trans
.S ERVICE, 49, Trinity Rd.,
Tooting, London, S.W.17. Balhamy2359. Upper
OIL specialists.—Tuning ana osciilalor coils,
LF.. L.}. and mains uansformers rewound
and wouna to specification; wavewinding, L.S.
l;xe‘?‘eé;i&ug%uoxpcl Sen{‘lces (R.T.R.A.), 17,
2 . _Falmouth, Cornwall;
Uxbridge Rd., Ealing, W 5. 2 end 49,
. mains transformers, speaker

b coul, chokes, high-grade worxmapne:mp. %‘falg
delivery; new transtormers constructed to custo-
mers’ specification, singiy or in quantities.-~
Metropolx_mn Radio Service Co., 1021, Finchley
., N.W.11, Speedwell 3000. 13719
24-HOUR service, 6 months’ guarantee, any
v/ u’apsformer rewind, mains outputs and
i.f.5.. etc.; all types of new transf., etc., $up-
plied to specification; business heading or ser-
vice card for trade prices.—Majestic Winding

Co.. 180, Windham Rd., Bournemouth.

100
teel,

Box

quickest service in the trade, at competitive
—A.W.F
Borough Mills, Bradfor
TRA%ISFORM d, Yorks. Tel. 22838,
qualitied consulting engineers availabie to
contract work invited,—Millett & Holden, Ltd.,
pick-ugs. vacuum cleaners, gram. motors
cleaners, most popular makes, Send stamped
Rd., Aston, Blrmingh'am. 6
Write Box 504
) A
sults at"Wu;more Hall Studios, W.1.
2 .538lb of 26 gauge copper cotton-covered wire
9z15
R sale, ** Wireless World," unbound.11527
. 91
50()()() sq yds electric heating gauze for
disposal, large or smal
Trichlorethylene, 18/- doz, samp.e 2/-,
ceiver, size 10in by 8in, carriage paid. 9/6.

OUDSPEAKER and transformer r
* almost by return of post "', we oﬂ:l”tll‘)‘:
Send Id for our monthly service bul-
Dept. W, . Radio Products, Ltd.,
ERS, chokes, coils, etc., rewoun
m{ and manufactured to order, single or qulx:n"3
he;; solve your problems; light en
r } ine
turning, spot-welding, pressin%; enqglriezn?gf‘
2, Pembury Rd., Westcliff-on. Sea, Es:
, -on-Sea, Essex.
EWINDS.—Armatures, flelds, tmnston‘r?gras"z
Speakers refitted new cones and speech ¢ ai
guaranteed and promptly executed‘.)eeNew ?/lalts:l'::r‘rl»
addressed envelope for list of radio s
3 ares
c.0d. service.—A.D.S. Co., 261-3-5, lechI?é}E
MISCELLANEOUS 523
W.W., Sept., 43.610 Dec. '47: what offers?—
‘V. -» Jan., '46, to Dec., '47: ]
154, Huntingdon Rd.. Yoz .oﬂers.
PEECH disability; Mr, H emery con-
W, Jan., ‘46 to Dec.. '47; 27/6; s.a.e.—
Hobson, 31, Ennerdale, Birkenheacia.e
for disposal; can be split i
Lo salit into small lots.
to 1938. complete.—Oflers to Eldred, Caen-
lochan Rd., Broughty Ferry, Angus. aeg7
quant-
ties; sanﬁﬂes on request.—Box 5021. {9074
WITCH cleaner, Lanolin 10% aniline dye and
c.w.0.—Sussex Laboratories, Ltd.,
Sussex
PERSPEX windows for W.W. television re-
c.w.0.; other sizes to specitication.—Blacks In-
dustries, Ltd., 13 Chalton St.. N.W 1. Lu;g%rll

6 5

1 ADIO: 5/- only; 20,000 pairs ex-Govt.
phones. new and unused, postage and pack-

ing 1/- extra,—Electron (London), Ltd., 31.

Curzon St., London, W.1. Tel. Grosvenor 1993.
LUMINIUM chassis and panels, any size,
plain or punched to your requirements; from
3/9; sample sizes 18 swg 6X4X2, 3/9, 10X6X2,
4/6.—Mead, 13, Bence ne, Darton, Barnsley.
IRCUIT diagrams (individual designs) to
order; chassis layouts suggested, data and
technical advice for radio enthusiasts; special
tuition by correspondence.—Write, R. G. Young,
3a, Bridges Rd., Wimbledon.
JPARKS’ data sheets provide complete con-
structional details and full-size draughts-
man-prepared prints showing drilling. assembly
and wiring plans of tested and guaranteed de-
i L. Ormond Sparks.
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 ideal set for radio in any room, no
aerial or earth: 6in Stentorian speaker gives
amazing wer and quality; no compiicated
switching or adjustments; data sheet 2/9.
COMPONENTS can now be supplied: send a
stamp for list giving full details of the 34 de-

signs available.
SPARKS' DATA SHEETS (W). 9. Phoebeth Rd.,
. _Tel. Lee Green 0220 -
F

Brockley, S.E4 o
FPELEVISION TRF sound receiver units,
and det.. 7 valves, 14inX4inX4in, ready for
driving, OP stage tested on AP before despatch,
£7: vision ditto; Bakelite-Paxolin, etc., wide

unit containing 2 SP.61s (VR65), 10/-.—Tele-
vision Devel(‘?menl Co., 4, The Parade, High Rd.
Kilburn, N.-W.6. Mai. 3991 (94920
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MIDLAND INSTRUMENT Co.

OFFER GOVT. SURPLUS STOCK

AMERICAN AN/AP1 CATHODE RAY UNITS, 11.
valve amplifier power pack, 3{in, C.R. tube, control
unit, etc., with instructional booklet and data to use
from 230-v. A.C., brand new in sealed cartons, £5,
carriage paid. ELIMINATORS, A.C. input 200/250-v-
1n.C. output 120-v. 30-mi/A,, fitted neon stalilizer.
brand new, 40/-. MOTORS fitted centrifugal pump
12/24-v. A.CJD.C. for liquids, brand new, 35/,
MOTORS, 12-v. A.C./D.C. takes 4-amp., fitted gear.
twox, powerful final drive 1,000-r.p.m., 25 -. post 1 4,
MAINS MOTORS, 200/260-v, A.C./D.C. takes approx,
j-amp. (converted mmotor generators) fitted jin,
shaft, 30,-, GENERATORS (1).C. dynamos) output
12-v, 750.-watt, 30/~ carriage 5/-., also 24-v. 1,000-
wattoutput, 40/-,carriage |/-extra. 1155 RECEIVER
twin-knob slow-motion drives, 210-I, brand new,
b/-, post 9d. B,T.H.CRYSTAL VALVE RECTIFIERS
C37-A, brand new in lead capsules, 8 8, post 3d.
BROWNS 4,000-obm HEADPHONES, brand new
10/-, post . CLOCKS, aireraft dashboard mtg.,
luminous, rim wind, trnp hand ret, 2lin, «ja., brand
new hoxed, 70/-, post paid, G.P.0. TYPE RELAYS,
1,000-obm, ingle make, 1,-, 10 - doz. U.8, ARMY
BLASTING MACHINES (10-cap), a very neat hand
type A.C. generator, worth £10, brand new hoved,
25/, post 1/4. PLUGS with jacks to fit, 2-way, 1 6.
i-way, 2/6. JONES 6~-WAY PLUGS with sockets to
fit, 2/6. MICROPHONES, carbon type, hand types
takelite case fitted switch, brand new, 2 8, 24/- do7.
OXYGEN FLOW INDICATORS, brand uew hoxed
16 MAGNETIC COMPASS varlation correctors,
1'6. D.R. COMPASS aceersories, variation correctors
15/-, pllots repeater compasses, 165/-. CAMERA
CONTROLS, 12-v., coutains niotor. clockwork escape-
ment, 1-50 sec, timing device, counter 0-120, etc., ete,
brand new in wood cases, 25 -, port 1/4.  Algo hund;
of other interesting Radio, Electronic and Mechanis
items to offer, send for our current lists, 2d. with s.a.e.
Or.iers over 30 - post paid, carrlage extra,
incrense in postage rates,

No C.0.D. under 20/-.

Moorpool Circle, Birmingham, 17

Tel. : HARborne 1308 or 2664

fy, S—

BATTERY CHARGERS
and TRICKLE CHARGERS

inm sll-metal rectification, Deferred
terms arranged, and good allowance on
old models. Thiriy years experience be-
hind every Rnnbaken prodnct. Booklet
R.15 descridink 12 Models, ou reqnest.

RUNBAKEN MANCHESTER 1

HILL & CHURCHILL LTD.

BOOKSELLERS
SWANAGE, DORSET

Available from Stock:

Terman, ** Radio Engineers’ Handbook ** 42/~
Terman, ‘' Measurements in Radio

Engineering ™' ... o L 27/
Schelkunoff, ** Electro Magnetic Waves ** 37/6
Zworykin and others, ** Electron Optics

and the Electron Microscope ... 60 -
Sandeman, *‘ Radio Engineering,’’ Vol. | 45/-
Hall, ** Radar Aids to Navigation ' ... 30/~
Harvey, ‘* High Frequency Thermionic

Tubes ** ... ... 18/-

Knight. ** Fundamentals of Radar ™

Postage extra.

CATALOGUE ON APPLICATION

Tronble-tree Chargers fAitted with selen- |

OPPER and resistance wire, silk, rayon, cot-
/ ton and asbestos covered, 15 to 4
Litz wire, 27/42, 27/44 and 27/46; 1
stock at 10% under market price.—C. Lea
ggrrow. Ltd., Grand Bldgs, W.C.2. Whlt[eelgazlgl

AVE-WINDING machines, a simple, com-
pact, yet efficient machine, with minimum

of gears, capable of half or full wave windings.
of under l4in to over 3in width, on all standard
formers; now going into production; trade and
ex: or}tB enquiries invjted: write for details no;l.o-z

| G.W.B., 80. Fairfield Drive, S.W.18. [ 92
A WAYS sure of a good reception: Radio
Craft,” 21/6; ' C.Q..” /6. ' Radio
News,” 25/-; '* Q.8.T.,’* 21/6; ' Life " (Inter-
national), 40/-; °* Look,”’ 25/-; °* Saturday Ev.

. /=3

Post,” 55/-, etc.—For full list of all other Ameri-
can magazines send s.a.e. to Willen, Ltd. (Dezpt.
52), 120. St. George's Rd., Lzndon. E.10. [9206
UNCTION electric irons, complete with stand.
. switch connector and flex, again available;
vel'y prompt deliveries; beautifully chromium-
p:ated; the finest electric iron of its kind in the
world; a.c., d.c., in all voltages; with rich range
of other household electrical appliances.—Distri-
butors. Brooks
| London, S.W.1.
WORK WANTED

[JLECTRONIC development.

OUR laboratories and drawing office, devoted to
the design 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 building of prototypes and
the small scale production of new designs; the
service is also available to manufacturers requir-
ing data and test reports on their own products.
Brecomin Laboratories, Brecomin (Engiand
Gads Hill, Gillingham, Kent,

|
l

Do
Tel.
9

td.,
| Gillingham 59095 266
INSTRUMENT gear cutting capacity.—Lloyd &
} Ramsden, Huntingdon St.. Nottingham.
AVE winding capacity available:
models copied or new types developed to
vour specification.—Box 5 [9087

JACTORY has technical staff and capacity |

available for manufacturing fic or
r articles in glass.—Box 4462 18853
E make wireless and radiogram cabinets for
home and export: immediate deliveries.—
Radiac, Ltd.. 26, Brondesbury Rd.. London.
| N.W.6, Maida Vale 8792. (8025
| IMMEDIATE capacity for finest toolmaking.
\ hand and power presswork, machining,
| assembling. plating, etc.. complete manufactur-
ing undertaken.—-Box 5 b (9275
| ])RAWING and tracing work for radio and

electrical engineering, jig and tool and light

| scienti
othe b

engineering, photoprinting: full sets of drawings
undertaken to commercial or Ministry standards,
-Drawing &’Tracin% Ltd.. 456a. Ewell Rd.,
Tolworth, Surbiton, ‘el. Elmbridge 7406. {7703
IRELESS.—Contracts, sub-contracts, etec..
reqd. for assembly. wiring, test, of radio
sets, amplifiers, electronic instruments, etc.;
fully experienced men; good facilities for design
and calibration if required. immediate capacity.
excellent references.—Letters only to Television
| & Radio (Rebuildings), Ltd..
Lane, N.W.6.
YOUR product can be in production in next
to no time: we have facilities for radio and
electrical assembly and test. and associated sheet
and strip metal work, brazing, oxy and electric
welding, cellulose and stoving, and presswork;
good stocks of steel, plywood, etc.; specialists
in sub-contracts, we can save you time, money
and headaches.—Box 4978. 9053
R ESEARCH engineers with well equipped elec-
trical and mechanical laboratories and
drawing oifice, are prepared to undertake the
design and/or fabrication of special scientific
and industrial equipment; the organisation Is
suited to the des!gn or research on the indus-
trial electronic and other fields, also the design
and construction of specialised and ancillary
apparatus.—Box o (8559
ARGE firm of woodworkers are developing
4 mills, machining. veneering. assembly and
finishing shops for specialised production; these
shops will be controlled by men of long tech-
nical and practical experience: these services will
be available shortly, and we invite enquiries from

Wireless World

& Bohm, Ltd., 90, Victoria St., |
(9023

your l
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COMMUNICATIONS RECEIVER BC.348.R. The
famous American Air Force’s 8 valve sup.r het receiver
covering 500-200 kcs. and 1.5-1%,0 mics. In six bands.
As advertised last month, when tull specification was
given. ALL BRAND NEW IN SEALED MAKNUKAC-
TURER’S CART N8. ONLY £32 10. (Carriage, etc.’
10,-). COMPLETE WITH POWER PACK for 220-
250 v. A.C. input 28 v. D.C. output, wbich will
operate the bLuilt-in Dynamotor in the receiver.

COMMUNICATIONS RECEIVER R.13%4.A. The ex-
R.A.F. 5 valve superhet battery recelver covering
1.0-10,0 mcs, in 3 awitchable bands. Power supply
2 v, LT, 9 v. G.B.,, 120 v. H.T. Has Muirbead
precizion slow motion dial, aerial trimmer, sensitivity
control, ete.  Clrcult employs R.F, stage. Supplied
with valves as follows: 2 type VP23 and 1 each
FC2A, HL2, KT2. Cabinet size 18in, x 9yin. x 8}in.
ALL BRAND NEW IN ORIGINAL PACKING. ONLY
99/6. (Curriage etc., 7/8).

AMERICAN PREQUENCY METERS BC.221. Fre-
uency coverage 125.20,000 kca. Contains crystal
controlled oscillator, heterodyne oacillator, and an
audio freq ¥ lifier. Ci lete with two valves
type 68J7 and one type KX, and Xtal, Instruction
hook with calibrated chartsa with each Instrument.
besigned for battery operation 6 v. L.T, and 130 v,
H.T., but ample space In battery compartment for
mains power pack. BRAND NEW AND COMPLETE
WITHOCANVAH CARRIER. ONLY £15. (Carriage,
ete., 10/-).

AMPLIFIERS. Another purchase of the very fine
ex-R.A.F. Battery Amplifier we offered a few months
ago. ldeal for use with gramo. pick-up or for a home
i fon set, ete. C with valves
type QP21 and 210LF. Power supply required 2 v,
I..T. and 120 v. H,T, 8upplied in wood translt case.
BRAND NEW. Only 25/-. (Carrlage, etc., 2/8).

C.W.O. please. S.A.E. brings current lists.

(USESIS

¢ THE RADIO CORNER

138, GRAY’'S INN ROAD, LONDON, W.C.1
*Phone : TERminns 7937,

Open nntil 1 p.m, Saturdays, we are 2 mins. from High
Holborn, § mins. from King's X.

IN SPITE OF DIFFICULTIES
SERVICE ON
LOUDSPEAKERS
IS BEING MAIN-

142, West End |
9147

firms of good standing or their accredited agents; |

the plant i{s most modern and capable of fabri-
cation of a high-class production; technical
service available to prospective clients imme-
diatelv —Rnx 2594 [R325
BUSINESSES FOR SALE OR WANTED

JLECTRICAL manufacturing business (trans-
4 formers, etc.) in South London for sale by

I Recelverg price £14,000 or offer.—For particu-
lars appy Box 5538. 9258
' ELL-ESTABLISHED radio electrical busi-

ness, modern freehold d.f. shop, house,

large garage: good garden; turnover £6,000 and |

rising: leading agencies with good allocations;

ample scope with no opposition; large West
Country village, near cinema; offers around
£7.500, s.a.v.—Box 5698. 19367

l{ADIO electrical lock-up shop, modern block,
Sutton (Surrey), attractive frontage, two
| windows, equipped television aerial, charging
lant; vergy low overheads, considerable scope
or expansion, favourable lease; price £350, plus
stock at valuation (about E‘..’:50).——Appl¥l N. }}2’4583'
ver >

! 66, Parkhill Rd., London, N.W.3. Gul

TAINED. weregret
s-fvice on PU’s must
await an improvement
in Mr. Voigt’s health.
I'VOIGT PATENTS LTD.

HIGHER
ACCURACY

COMPETITIVE
PRICES

ivery

FROM STOCK .

for your
%'\ FREQUENCY STANDARD

SALFORD ELECTRICAL INSTRUMENTS LTD
PEEL WORKS SALFORD )

Propristors: THE GENERAL ELECTRIC Co. Ltd,, of fagland
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ADIO and electrical business for sale, N.W.

London; price, including fittings and fix-
tures. etc.. £400. plus s.a.v.; turhover approx.
£3.500; legitimate reason for selling; snip.
—Box 5752. (9404
WEST Country, count,

well-established radio shop and radlo en-
gineering business, small flat, fully equipped
workshops and benches, large turnover, audited

town, very fine and

accounts; business equipment and leases for
sale as a goifng concern; very strong‘l{ recom-
mended.—Apply, Jackson-Stops & Staff. Yeovil.

OMPREHENSIVELY uipped and well-
established radio and electrical transformer
and coil winding business for disposal as a
golng concern; extensive sales connections
throughout the country; situated prominent
position in S.E. London suburb; price £4.000.
including plant and fittings; s.a.v.; details in
confidence to principals only.—Write Box 4392,
Frost-Smith Advg., 64, Finsbury Pavement,
London, E.C.2. {9079
BUSINESS OPPORTUNITIES
TECHNICAL writer, electronic engineers seek
contact with tech. writer able to assist in
preparation of sales, literature.—Box 5528. [9226
‘NIHIZA.RDS of Baker St. and Hampstead, ex-
hibiting at the Ideal Home Exhibition,
March 2nd-25th, Empire Hall, Stands 414 and
415, invite manufacturers or factors to send
in writing orders of any radio, television or
domestic electrical appliances suitable for dis-
play or sale. To be acceptable th?y must be
of unlgue or advanced design.—Write Bernard
Kennedy, Whizards. 136. Baker St., W.I.
1 ADIO domestic receivers, company manu-
facturing, amongst other products. domes-
tice receiving sets, has for disposal licensed
production for current licence year and for
next; substantial quantities involved: also
stocks of components and supplies available;
any manufacturer or organization with large
resources for marketing are invited to com-
municate with Box M.722, c/o Jacksons, 16,
Gracechurch St., E.C.3. (9252

SITUATIONS VACANT

Vacancies advertised are restricted to persons
or employments excepted from the provisions

of the Control of Engugement Order, 1947.
ARMATURE winder and stator winder for
small firm with good contacts; exception-
ally good prospects for youhg man with am-
o [9285

bition.—Box 5551
l ADIO service engineers urgently required by
Burndept, Ltd., Erith, Kent; experience
essent.a.; write, stating age, experience and sal-
ary required.—Box 5540. 19261
APPLICATIONS are invited from candidates
with experience in the following categories
for apyointnient in the Middle East Communica-
tioh; rstaol.shment of large oil company:
(a) Assistant communications engineers; tele-
phone/telegraph equipment. including open-wire
lines, cabies, auto and C.B. exchanges and tele-
printers; age limit 34; salary not less than £500
p.a.—Replies quoting PLO293.
tb) Carrier-teiephone room attendant:; sound
fundamental knowiedge with experience in car-
rier-telephony, V.F. repeater stat.ons and allied
apparatus; also ability to read schematics; age
idmit  28; saiary £360 p.a.—Replies quoting
PLO294.
(c) Wireless officers. qualified to standard repre-
sented by possession of first-class P.M.G. cer-
tificate for sea-going duties. or equivalent and
exerience in installation /maintenance; age limit
25-34; salary for first three-year contact. £360
p.a.—Replies quoting PLO341.
ALL appointments carry additional benefit of free
quarters, messing and allowances between the
range of £195-£400 yearly. dependant on family
circumstances; the service i{s pensionable, non-
contributory: married avplicants must be pre-
pared to live singly for first three years overseas.
—Write to Box 2045 B.E., ¢c/o Charles Barker &
Sons. Ltd.. 31. Budge Row. Lndon. E.C.4. (9189
RAUGHTSMEN for radio and television
design required by E.M.I. Engineering De-
velopment, Ltd.—Apply in person, or wrile to

Personnel Dept., E.M.I.. Ltd.. Blyth Rd., Hayes,
iddx. (9379 |

Midd
{ENIOR engineer required for design and
b development equipment with a ra})idly ex-
panding manufacture.—Write, giving full par-
ticulars and experience, to G. E. R. C., 92,
Charlotte St.. W.IL. (9380
])RAUGH'ISMEN required fcr radar telecomn-
munications and electro mechanical instru-
ments, West London area.—Apply in confidence,
stating age, details of experience, and salary
required. to Box 5532. (9240
l)ESlGNER-DRAUGHTSMAN required for
factory, Northern area. must be conversant
with Radar and radio equipment construction.—
Reply. stating age. fyll details of experience.
training and salary required to Box 5548. 19279
UNIOR laboratory assistant, 20-22, with some
J knowledge of chemistry, preferably up to
Inter-B.Sc. standard. for raw material and pro-
cess testing.—-Write. wiving detalils of experience.
age. etc., to A. H. Hunt. Ltd., Bendon ‘.'alleg'.
S.w.18. (8353
SVENIOR engineer to take charge laboratory
) devel Is.;b o A&iull raclilomand tele-
g receivers, ndon.—Apply, giving experi-
;::sc‘gl:md age. Box Na,_773, New Era Advertising
Service. Ltd.. Ludgate House 107. Fleet St., Lon-
don, E.C4. 19208

HIGH FIDELITY SPEAKERS

127

Triple
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Cone
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PIONEERS OF MOVING COIL SPEAKERS

NEW 1948 MODELS
CINEMA Model, 18inch - - 8919 6
AUDITORIUM Model, 12inch - 26 10 0
Bend 24d. stamp for illustrated list to:
BAKERS 'SELHURST’ RADIO
75-77, Sussex Road, South Croydon, Surrey
Telephona : C ROydon 4226.

aELIANGE

Type T.W, Wire Wound

“Rating RANGES ’
5WattsMax. | | 'O-IO?I.i(m i)z Max,
l (linear) 100-50,000 £ Max.
graded
3 Watts Max, 100- 10,000 O Non-
(graded) inductive

Type S.G. Composition
72,000 ohms to 2
| Wate Max.‘ megohms 7
CHARACTERISTICS : (both types) linear,
log.,semi-log..inverse log., non-inductive,etc.
FULL DATA FROM :
RELIANCE
Manufacturing Co. (Southwark) Led.,

POTENTIOMETERS

Sutherland Rd., Higham Hill, London,E.\7.
Telephone : Larkswood 3245 /

Advertisements 53

JUNIOR laboratory assistant with some know-
| ledge of physics and some electrical train-
' ing.—Write, giving details of experience. age,
etc.. to A. H. Hunt, Ltd.. Bendon Valley, S.W.18.
OUDSPEAKER engineers required (add.tional
' to present staff) to carry out research and
| development work.—Apply in writing, giving
full detalls of experience. education, age. salary
required: Goodmans Industries, Ltd.. Lancelot
{ Rd.. Wembley. Middx. 9232
| AN opportunity is now open for an engineer
with first-class experience in desighing radio
and electrical e(ﬁuipmem to join company as chiet
|enulneer: excellent prospects for a man with
the right experience. initiative and organising
| ability.—Write to Box 5084. (9141
SENIOR draughtsman required for company
manufacturing radio and electrical equip-
ment; good salary, prospects, and 5-day week.—
I Write, giving full details of experience and salary
required. to Taylor Electrical Instruments, Ltd..
Montrose Ave., Slough, Bucks. 9139
l)EVELOPMENT engineer required West Lon-
don area. must have industrial experience
preferably of audio frequency amplifiers, and
education to at least Inter B.Sc. standard.—
Write, stating age, experience, education and
salary required. to Box 5533. [9243
RADIO engineer required for technical investi-
| gation work on large scale radio receiver and
| component production; education up to Higher
National Certification or City & Guilds Final. —
| Apply by letter to Personnel Dept.. A/T. E.M.I.
Factories. Ltd., Blyth Rd., Hayes, Middx. [9239
' EADING Company requires junior develop-
ment engineer (inter B.Sc. standard), pre-
ferably with experience in radar or communica-
tions work; commencing salary between £350
| and £400 (according to experience), with excel-
lent prospects for advancement.—Box 4967.
| DEVELOPMENT engineers required by radio
manufacturers in Essex for work on centi-
| metric waves, candidates should possess a Uni-
versity degree preferably with telecommunica-
tions as a subjcct; age 25-35; salary according
.| to age and experience.—App.y to Box 5546, guot-
| ing Ref. 91, 9276
EADING radio company requires the services
 of & fully qualified and experienced communi-
cations engineer as chief engineer in charge of
domestic radio and television research and de-
velopment; salary £1.200-£1.500 per annum; age
not less than 35 years.—State full details of
experience to Box 5527. [92
WANTED, young electrical engineer with good
qualifications and experience, to take
charge of new industriai induction heating plant
in Midlands; salary £500-£750 p.a., according to
ability.—App.y in wniting, Director of Research,
G.K.N. Research Laboratories, Manor Works.
| Ettingshall, Wolverhampton. 9219
SSISTANT sales engineer, age 23-27 years,
required by capacitor sales division of tele-
communications engineering company; applica-
tions, stating age, experience, etc., shou.d be
confined to those prepared to reside or already
resident in S.E. London area.—Write Box N5525,
l A.K. Advg., 212a, Shaftesbury Ave., W.C.2. [9227
14‘ERG_USON RADIO CORPORATION requires
a junior engineer for television receiver de-
velopment; cana.aates prelerred with a good
engineering degree or H.N.C. in electrical en-
gineering; sa.ary according to gualifications and
experience.—Apply Personnel Officer. Ferguson
Radio Corp., Ltd., Gt. Cambridge Rd.. Enfield.
Middx. [9184

COUSTICAL MFG. Co.. Ltd., invite appli-
cations for the post of assistant develop-
| 'nent engineer; thorough knowledge of audio fre-
quency amplification and eiectro-acoustic prin-
ciples essential; experience in acoustic measure-
ment an advantage, particulars of age, training.
exoerience, etc., to Acoustical Mfg. Co., utd..
Huntingdon. 19264
1\/ ANUFACTURERS of wireless equipment in
South-East England require immediately

two experienced estimators.—Applicants with
workshop and/or drawing office experience on
light electrical ezﬁ:ipment with previous estimat-
ing experience. should apply. stating age, quali-
fications, experience and salary expected. guot-
ing Ref. 89, to Box 5526. . 9222
SENIOR design_engineer required by Provlnclnl
radio manufacturer opening new laboratory

in London area; extensive laboratory experience
in design and development of radio and television
receivers essential; able to train and encourage
junior statl; good salary and prospects.—Reply
to Box 5535, stating age. qualifications, exlperl—
ence and salary required. 9251
l,‘ERGUSON RADIO CORPORATION requires
a technical assistant in the vacuum tube
department; candidates should hold a degree in
engineerinqaor physics, and have a good know-
ledge of glass technology; salary according to
quaiifications and experience.—Apply Personnes
Officer, Ferguson Radio Corporation, Gt. Cam-
| bridwe 'Rd.. Entield. Middx. {9186
N instructor in radio repairing is required for

| A. Hounslow Government Training Centre; ap-
plicants must have had at least 5 years' experi-
ence in radio servicing and should hold a City
and Guilds Certificate 11 Telecommunications or
Radio Scrvice Work: initial inclusive annual
salary is £405; provision is made for annual in-
creases of salary of £10 to a max. of £450 per
annum; annual and sick leave with pay. subject
to Civil Service conditions.—Applications should
be made in writing to the Regional Controller,
Ministry of Labour and National Service (Room
222), Hanway House., Red Lion Square, W.C.1.
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100 kes.
QUARTZ
CRYSTAL

UNIT

Type
Q57100

for Secondary Frequency Standards

+* Accuracy better than 0.01%. + New an;les
-of cut give a temperature coefficient 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. ¢ Simple single valve circuit
gives strong harmonics at 100 kes. intervals up to
20 Mcs. % Octal based mount of compact dimen-
sions. PRICE 45/- Post Free

Full details of the Q5/100, including circuit
are contained in our leaflet QI. Send scamp
to-day for your copy

THE QUARTZ CRYSTAL Co., Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone : MALden 0334

pr———

“PERIMET"” ELECTRODE
Soldering and Braxing Tool
Operates trom 4 or 6 Vot Accumulator or Transtormer.

15s.
Post tree

MAINS TRANSFORMER. 3 Heats. 35s. Post free.

HOLBOROW & CO.,
71, Weymouth Bay Avenue, Weymou(h.

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
technically qualified. How you can do this quickly
aud easily in your spare tlme In fully explmnrd in our
unique bandb Oppor ies.”
Full details are given of AAM.LLE.E.,, A M.Brit.L.LR.E.,
City & Guilds Exams., and particulars of up-to-date
courses In  Wireless Eugineering, Radio Servicing,
Short Waves, Television, Mathematics, etc., eto.

We Guarantee ‘‘NO PASS— NO FEE'
Prepare for to-morrow’s opportunities and future
eompetition by sending for your copy of this very
informative 112-page guide NOW—FREE.

BRITISH _INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 388)

17, 8tratford Place, London, W.1
EDDYSTONE
‘504 ‘640 *‘¢€80°
and
Full range of S.W. components.
Also

Valves, condensers, transformers,
resistances, etc.

All C.O.D. orders promptly executed.
52 page catalogue I/- post free.

B.T.S.

THE Radio firm of the South.

63, London Road, Brighton, 1, Sussex.
Phone Brighton 1555,
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CORRESPONDENCE clerk required for service
department of large radioc manufacturers in
| North London; applicants should have education
at least to School Certificate standard, and some
technical training, and should give full particu-
lars of age. experience and salary required. to:
Box No. 273, c/0 Era Publlclty Ltd.. 166, Camden
High St.. London, N.W.1 §9194
‘i] NTED, an instructor to teach the radio

trade to disabled boys, ages 15-18 yrs., at
the Lord Mayor Treloar Cripples College, Alfon,
Hants; commercial experience essential;, com-
mencing salary £375 per annum.—Applications
with copies of two testimonials or the names of

be sent to Secr po!
ENGINEER aged 25-30, to train as a specialist

in the suppression of electrical interference |

with radie communication broadcast or tele-
vision must hold not less than City and Guilds
Radio Commumcanons Grade III and preferably
Grad. ILE.E. or AM.ILE.E.; must run own car.
business car expenses pald applicauons to state
age, experience and salary required, to: Box 5539.
B ERGUSON RADIO CORPORAT ON requires
junior representauvo for television ser-
vxclnz and supervising ins tion of receivers;
own car an advantaze, ood technical knowied e
and good address essential; remuneration accol
ing to experlence and qualification.—Apply Per-
sonnel Officer, Ferguson Radio Corporation,
Lid. Gt Cambrldze Rd., Enfield. Middx. 9185
Eﬁ regulred for emuloyment on de-
velopment communication and
electronic equipment; appileant,s must possess a
degree {n engineering or its ; salary
£400 to £600 per annum according to qualifica-
tions.—Reply, stating age, experlence training
and quali cat.lons. etc.. Cossor Radar, Ltd.,
Wren' Mill, Chadderton. Nr. Oldham, Lancs.
CIENTIFIC %lass -blower required for indus-
trial laboratory engaged in development of
wide range of electromc products, cathode ray
tubes, photo cells, etc. Experience of bench and
lathe work essential, knowledge of hard and soft
glass working, glass to metal sealing techniques
esirable. —R‘f glvmg age, experience and
wages require: athodeon, Ltd., Church St.,
Cambridge [
ECHNICAL assistant required by well-known
company, situated West London district, for
investlgauon of improved processes in cathode
my tube manufacture; degree in chemistry or
uivalent qualification desirable; industrial
exue rience on similar work an asset.—Applica-
tions, which should include full details o! traln-
ing, experlence age and salary expected, should
be addressed to Box 55 9238
HILIPS ELECTR!CAL ‘Ltd.. require engineers
in the Birmingham and Manchester area to
deal with public address eciulpment and installa-
tions; a good standard technical knowledge
and commercial experience in public address or
other allied trade 1s essential; successful appli-
cants must be prepared to reside in London for
several months for preliminary training, and
possession of a car is essential; write, giving !ull
detalls as to age. previous experience and sal arg
requlred to:
NDON publishers require the servlces of a
man possessing  a comprehensive know-
ledge of the radio trade, wholesale and retail,
throughout the U.K., to organiize and control as
sales manager, the department supplying prac-
tical and ounstructlonal radio publications
through radio dealers to the public; previous
experience of publications and speclaf technical
knowledge are unnecessnrzl but it is essential
hat applicants have a thoroughly up-to-date
knowledge of the radio trade; preference will
be shown to those expenenced in radio acces-
sories; the posmon iS & permanent one and
carries remuneration in the form of salary and
commission on turnover; age preferably under
45.—Write giving full particulars to Box, 5517.
TELEPHONE equipment engineers are required
by the Northern Electric Co., Ltd., of Mon-
treal, Canada. Work is preparation detaliled
specifications for manufscture and installation
of automatic exchanges Strowger type, manual
and toll switchboards, carrier and _repeater
equipment; age Jm(embly not over 35 years;
pphcant; should have examination qualifica-
tions for A:socmte Membershlp 1.E.E. and several
years’ experien comparable work or alter-
natively long ex rlence of the work. Salary
offered Canadian 8225 to $325 per month accord-
ing to qualifications. —Agrllcatlons should be
sent by letter only with full partics. of qualifica-
tions and experience. to Messrs. Preece, Cardew
& Rider, 8-10, Queen Anne's Gate,
( A) A senior radio development engineer Is
Tequired by the South-Western Division
of a leading radio company, candidates should
have had practical experience in radar work and
be capable of controlling sections developing
radar and atomic energy electronic egulpmem..
commencing salary will be £600 upwards accord-
ing to qualifications and experience, and hous-
1n|f accommodation {s likely to be made avail-
able in the near future to the person appointed:
full details should be submitted immediately.
(B) The Compnny is also appolntlng a juntor
evelopment engineer (inter B,
n.em.? candidates for this post must have
had practical experience in radar and communi-
cations equipment deslgn the commencing sal-
ary will be £350-£400, with every prospect and
facility for advancement: full details of quali-
fications and previous experience to be sent in
writing.—Box 5542. 19268
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that 9 K.C. whistle
with a Lowther hetrodyne filter.

Simply insert it between cutput transformer
and speech coil.
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LOWTHER WHISTLE FILTER
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Standard hlter designed for 30 ohms. base-
board mounted with switch.
3 & ns. plus postage.
Pllter for use with speech colls below 15 ohms made
to order only.

THE LOWTHER MANUFACTURING CO.

Lowther House, 8t. Mark’s Rd., Bromley, Kent.
Rav. 5225.

—American Test Geur—
FREQUENCY METERS TYPE BC. 221

Now available, the famous American Frequency
Meter. Covering all ranges between 125 Kc/s and
20 Mc/s. Accuracy better than .005%.

What finer checking medium could you have than thia
superb piece of test equipment? Crystal checking
points on all ranges enmure spot on callbration.
Beautifully made and supplied in perfect c ondition.

Price 815 plus 10/- packing and carriage from: ¢
V.E.8. 48/46, WINDMILL HILL, RUISLIP, MIDDX.

NON-MAGNETIC TURNTABLES
ith
sTROBOSGOV;"lc MARKING

An essential accessory for serious
PICK-UP DESIGN RESEARCH

SOUND SALES LIMITED
57 St. Martin’s Lane, London, W.C.2
Temple Bar 4284
Works : Farnham, Surrey

‘ HIGH FIDELITY

We welcome all enthusiasts to our new
premises. We carry stocks of Partridge and
Varley Transformers and Chokes, matched
output valves, matched resistors, high
quality loudspeaker-, P.Us., gramophone
motors, baffles, Bass Reflex cabinets, and all
components for ngh Fndehty Receuvers and
A ifiers. s are also
available, Our prlce llst is available and we will
be glad to send you a copy on receipt of your
address and 2id. stamp.

ROGERS DEVELOPMENTS CO.
12, MACCLESFIELD STREET,

SHAFTESBURY AVENUE, W.I.
Telephone : GERrard 8256,




March, 1948

RAUGHTSMEN required for jig and tool
drawing office, must be familiar with elec-
tronic equipment construction, Manchester area.
—Apply. giving full particulars of experience.
qualifications and salary required, to Box 5547.
])EVELOPMENT engineer required for test
gear and measuring instrument design; some
suitable technical quali-
particulars to
Mont-
9140

grev{ous experience. an
cations essential.—Send full
Taylor Electrical Instruments, Ltd.. 419,

rose Ave., Slough.
ELLING & LEE, Ltd., have vacancy for
assistant in their research department;
applicant must be under 25 years of age. ana
possess schooi cert. or equivalent educationa.
qualifications, and must be studying a recognized
radio course; salary according to age and qualifi-
cations.-——App.ications by letter only, giving full
details and salary required to 540, Cambridge
Arterial Rd.. Enfield, Middlesex. [9180
ONGINEERS required for employment on
mechanical design of Radar, communica-
tion and electronic equipment; applicants must
possess a degree in engineering or its equivalent,
and be capable ot producing designs suitable for
small and mass scale production.—~Write, stating
age, details of experience, training and qualifi-
cations. etc., to Cossor Radar, Ltd., Wren Mill,
Chadderton, Nr. Oldham, Lancs, 9280
FIYHE MULLARD ELECTRONIC RESEARCH
LABORATORY invites applications for the
following posts: (1) A senior scientist to lead
a group working on ultra high radio frequency
circuits in close association with valve laboratory
and on centimeter wave projects; he should have
a good honours degree in physics or electrical
engineering or mathematics, at least four years’
experience in the UHF field, and be capable of
both experimental and theoretical treatment of
problems in this fleld. It is expected that the
age of the successful candidate will be between
27 and 35 years and his salary between £650 and
£1,000 a year, according to experience and
ability. (2) Scientists for both the group men-
tioned above and other groups working on super-
sonics, electronic measurement and control, tele-
vision and radio component design, They should
have similar academic gualifications to the senior
man and preferably some experience of research
work. It is expected that the successful can-
didates will be between 20 and 30 yvears and
their salaries between £350 and £700 a year,
according to qualifications.—Applications should
be made to the Manager, Mullard Research
Laboratories, Salfords, Nr. Redhill, Surrey.
SITUATIONS WANTED
YOUNG man seeks position with electronic
firm, preferab’y London-Essex area; experi-
ence in develooment projects.—Box 5681, 9343
JX-R.AF, Radar fitter, etc., age 21, excelleni
A4 (ivilian references. seeXs pcCsition with
opportunities in electronic or e’ectrical field. but
would like to specialise.~-Box 5668. 93
[ ADIO and television engineer, 36, at present
. employed Mdx. desires work within easy
access S.E, London. graduate, qualified musician.
interested sales and export.—Box 5519. {9197
SERVICE eng., long and wide exp. with famous
manufacturer. seeks change as eng.-manager
high-class retail shop; wife, experienced retail
radio, would he!p; West Middlesex or alternative
accommodation.- -Box 5684 [935
?X-R.A.F‘. sgt., wireless mech., 25, good theor-
etical knowledge radio circuits and fault-
finding. seeks practical experience. remuneration
of less importance than need for experience; Lon-
don or south preferred.—Box 5537. {925
(“HIEF‘ draughtsman (39) desires change, 22
_/ vears' experience of mechanical design and
production drafting of telephone, radio and
telecommunications, used to control of stafl and
operation of modern drawing-office syste[rgnz.—z—
Bo

X 5525,
X-R.A.F. officer. 24, radlo serviceman.
P.M.G. Certificate, previously employed in
the radio industry, desires cmployment, prefer-
ably in north, in sound. well-established radio
business, with opportunity to learn all aspects
of the trade —Write Box 5518. 19190
ESEARCH engr. and receiver designer, A.M.-
]{ Brit.I.R.E. and I.E.E. Assoc. Exam., lecturer
for Brit.I.R.E.. seeks change giving responsible
apptment with progressive company, patentee of
several receiving circuits. 17 years’ prof. experi-
ence. good mathematician.—Box 5524. 9217

TUITION

V[‘HE British National Radio School

OFERS you a career. .
WRITE )!,:o-day for free booklet describing our
wide range of train‘ng courses in radio. Radar.
telecommunications, principles, mathematics,

|
|
‘|408

I

physics. and mechanics; correspondence and day |

classes for the new series of C. & G. examina-
tions: we specialise in turning ‘‘ operators ’’ into
“ engineers,”’ and for this purpose our '' Four
Year Plan'' _ (leading to AMLE.E. and
A.M.Brit. I.R.E., with 9 C. and G. Certificates
as interim rewards) is unsurpassed; ‘*‘ our guar-
antee has no strings attached.’"—Studies Direc-
tor, B.Sc., A.M.I.LE.E., M.Brit, I.R.E., 66. Addis-
combe Rd., Croydon, Surrey, (6811
worked examples. advice and notes, in-
valuable examination

for City and Guilds Year One Telecommunica-
tion Principles and Practice.~-10/-, fromlgl?g)z(

5108MPLETE correspondence course coverin
C amateur and C. & G.1 exams, consisting o
12 lessons, send for particulars.—Everyman's
Correspondence College, 72, St. Stephens House,
Westminster, S.W.1. (8839

ractice, set A. |
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 GALPINS

ELECTRICAL STORES

HIGH STREET, LEWISHAM, LONDON, S.E.I3
Telephone : Lee Green 0309. Near Lewisham Hospital.
TERMS: CASH WITH ORDER. NO C.0.D.
EX-GOVT. (G.E.C.) ELECTRIC FANS. volts input 240 volts output at 2,500 watts
13 volts AC/DC laminated field, plete with £€7/10/-, carriage 7/6. Another, 2 to | ratio,
Sin. impellor. New boxed, 25/- each, |- post. 110 volts input 220 volts output or vice versa at

Transformer to suit 230 volts input 10/16 volts at
4 amps. output, 32/6 each,
AIN VARIABLE RESISTANCES.
Ex-Govt. (new) slider type, 450 ohms to carry
0.7 amps., 30/- each; 4,000 ohms, .25 amps.,
35/- each, Worm wheel control slider typs,
60 to carry |} amps., 27/6 each ; 5.7 ohms 8 amps..
32/6 each, immer resistances stud switch arm
type 2,700 ohms to carry .27 amps., 30/- each.
EX-GOVT. (NEW) MAINS TRANSFOR-
MERS, 200,250 volts 50 cys. | ph. input 525/0/525
volts 150 M/amps. 6.3 v. 5 a.,, 5 v. 3 a, output
standard rating, 35/-, post 2/-. Mains Smoothing
Chokes, 10 Hy. 150 M/amps. 180 ohms D.C.
Resistance, 8/6 each. Ditto, 100 M/amps., 5/6 each,
post 9d. Smoothing Condensers {oil filled),
4 M.F. 1,000 volt working, 3/6 each. (All the above
can be offered in large quantities.) Please write
for special quotation.
EX-R.A.F. MICROPHONE TESTERS (new).
These consist of a FERRANTI O to 450 Microamp
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-R.A.F. POWER UNITS, TYPE 225
{new). Containing the following components :
3-V.U.Ml Rectifier Valves, 1-SU4G2-EB 34s, 3-
Multi Contact Relays, High Voltage Condensers,
Chokes, Transformers, etc. To clear, 85/- each.
EX-R.A.F. ROTARY CONVERTORS, D.C.to
A.C., 12 volts D.C. to 220 volts 50 cys. | ph.
A.C. at 100 watts, 85/- each. Ditto, Admiralty
Pattern, 110 volts D.C., Input 230 volts A.C.
output at 200 watts, £§2/10/0 each. C/F Ditto,
220 volts D.C., Input, same output, £15, C/F.
Another, 24 volts D.C. !nput, 50 to 100 volts
50 cys. | ph. at 300 watts, £3/15/- each, C/F,
EX-R.A.F. CRYSTAL CALIBRATORS
UNITS. Type 18 R.AF, serial No. 10a/15237,
These units contain 100 Kc/s xstal 2-EF 50 valves and
numerous other items all new and unused, 35/-
each.
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 25 volts A.C. calibrated 50 cys.,
25/- each ; 0 to 4 amps. Thermo Coupled, 25/-
each ; 0 to 3,500 volts Electastatic, 35/- each,

all 24in. scale.

MAINS TRANSFORMERS {AUTO
WOUND), Voltage Changers tapped 10, 20,
25, 90, 130, 150, 190, 210 and 230 volts, all at

1,000 watts, a combination of 34 voltages can be

© | obtained from this Transformer, new ex-Govt,

stock, £5/10/- each, carriage 5/-. Mains Booster
Transformer, tapped 0, 6, 10, 19, 175, 200, 220,
225, 240, and 250 volts at 1,500 watts {(new ex-
Govt.), £5/5/- each, carriage 5/-~. Another 200

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
S/-. Ditto, 2,000 watts, £7/5/-, carriage 5/-.
EX-NAVYAL CATHODE RAY RECTIFIER
UNITS. These units are new and weigh 90lbs.
Consisting of high voltage condensers, IS volume
controls, chokes, approx. 100 resistances and
condensers all coloured, coded or marked, valve
and tube holders (no valves), transformers are
included but are for 500 cys., price to clear,
42/6 each, carriage paid.

MAINS TRANSFORMERS, EX-GOVT.
All 50 cys. input 230 volts input 500/0/500 volt.
at 250 M/amps. L.T. 5 v. 3 a., 37/, carriage 3/6.
Another 50 volts at 30 amps. output, 75/ each,
carriage 6/-. Another two L.T. windings, 6}
volts at 10 amps., 27/6 each. Another 230 volts
input 700 volts at 150 M/amps., 4 v.2 2., 4 v. | a,
output, 27/6 each, carriage 3/6. Another 700/0/700
volts 80 m.a,, 12 v. | a.,, 4 v. 2 a, output, 30/- each.
EX-R.A.F. IFF UNITS. As new, these units
contain 10 valve 5.P. 4ls, Ef 50s, EA 50s, etc.,
also approx. 100 resistances and condensers,
also complete with motor generator, 12 or 24
volts input 450 volts at 50 M/amps. output.
To clear, 24-volt type, 35/-; [2-vcit type, 42/6,
carriage 3/6.

EX-R.A.F. RF UNITS (new) packed, con-
taining 6 valves, all 6.3 heaters, including grounded
grid trioda, also a miniature 24-volt motor
{universal) and approx. 80 resistances and conden-
sers, all mounted on silver-plated chassis, to clear
45/- each, carriage paid.

L.T. RECTIFIERS (NEW), 12-volts at |} 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,
MAINS TRANSFORMERS (NEW). Input
200/250 volts 50 cys. | ph. output 350/0/350 volts
at {80 M/amps. 4 v. 4a. C.T. 63 v. 4a. C.T. 5 v.
3 a,, 37/6 each, post 1/6; ditto, 500/0/500 v,
1SOm/a. 4v. 42, C.T.63v.42 CT.5v.3a, 476
each, post 1/6 ; another tapped 6, 12 and 24-volts
at 10/12 amps., 45/- each, post |'6. Auto wound
Voltage Changer Transformers, tapped 0, 110,
200, 220, and 240 volts 250 watts, 45/- ; 350 watts,
55/- ; 500 watts, 70/ each, carriage 1/6. (Please
note, these Transformers can be delivered 10
days from receipt of order.).

EX-R.A.F. MOTOR GENERATORS. Good
condition, 24 volts input D.C., output 450 volts
at 50 Mfamps., complete with automatic carbon
pile resistance, gear box, etc., can also be easily
converted to run as motor off A.C. mains, h.p.
approx. } price to clear, 25/- each, carriage paid.

COVENTRY RADIO

COMPONENT SPECIALISTS SINCE
1925

Mains Transformers, high grade,
275-0-275 v. 80 mA, 6.3 v. 3 a,,

8% 65 googonnoongnon £1 10 0
Ditto, but 350-0-350 sec.. £1 10 0
I.F. Transformers, 465 kc.

per pair 15 0

Stockists of the best makes of all Com-
ponents for Radio and Television Con-
structors and Service men. Send for list.
Price 3d. Post paid.

PROMPT SERVICE.
FACT

COVENTRY RADIO

191, Dunstable Road, Luton
Phone : LUTON 2677

COMPLETE SATIS-
ION

MOVING COIL

Hand Microphones (No. 13)

Bakelite case 21" diam.
Presseto-talk | switch.
Roft rubber mouth-
piece. Coil 40 ohna
d.c. res Excellent
performance, Brand
new, in original pack-
ing. Including post-
age, 5/= each, or cam
of ten for 40/=, Des-
pn.tChed saine day.

WIRELESS SUPPLIES UNLIMITED
(Props. Unlimitex Radio Ltd.)

264-266, Old Christchurch Road,
BOURNEMOUTH, Hants,
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W AR ROTARY

CONVERTERS |
For Radio, Neon Signs, Tele-
vision, Fluorescent Lighting,

X-ray, Cinema Equipment and
numerable other applications.

We also manufazture :—

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

CHAS. F. WARD
LORDSCROFT WORKS, HAVERHILL. SUFFOLK
Telephone 3 Haverhill 253 & 4

'VIBRO-ARC iz

ENGRAVING,,
T00

nytam elches, matks 4

writes . ... on

BRASS, COPPER

SILVER, NICKEL

ALUMINIUM.,

CHROMIUM,

Operates
from 4 or 6 volt
Accnmulator or
A.C. Transtormer
Order €.0.D. oz C.W.0,

246 High St.

Al
Harlosden nwm 1iiiuciieme

As8.S. RADIO

SPECIALISTS IN AMATEUR AND EXPERI-
MENTAL SHORT-WAVE EQUIPMENT.
Communications Recelvers, Televisions High Quality
Amplifiers, Speakers, Acrinls, Receiving and Transmitting |
Valves and Meters, otc.

List '* W' jree on request to ;—

A.C.S. RADIO, 4, Widmore Rd.,, BROMLEY
Kent. 'Phone : RAV 0156

T HI S — Does these

ACCURATELY and QUICKLY
Chmu, Brackets, 8hrouds, Conden-
sor ormer  olips —

TBEPAMG Steel or Alursinium,
Five sises—12° o 367
Full particulars jrom

A. A. TOOL: (W),
178, WHITEACRE 4D
HTON-UNDER-LYNE |

|

COIL PICKUP

Heads are available to fit
Record Changer Arms

WILKINS & WRIGHT LTD-
Holyhead Road, Handsworth, B'ham 2I-

L-R-S IN STOCK

AVOMETERS
Model7 ... ... ... Cashprice £19 10 0
Avominor Ac/nc Universal meter... £8 10 0
Valve tester, complete .216 10 O
Avominor DC meter ... 84 4 0
Oscillator, mains L2813 0 0O

Please let us have your enquiry for other
models

All Avometers availabie on convenient terms l

Morphy Richards Auto Electric Irons. Chrome
superb quality 398 post 1/~

[llustrated list of any of the above stems 14,
The LONDON RADIO SUPPLY Co.

(The L.R, Supply Co. Ltd.)  Est. 1925
BALCOMBE SUSSEX |

Loudon, 8.E.1.

Canaba: Imperial News Co.; Gordon & Gotch, Ltd. BouTH AFRICA :

ENGlNEERlNG careers and qualifications. |

BOTH Government and industry have announced |
and emphasised that young men with technical
knowle ge and qualifications must receive every
chance to rise to the highest positions within
their capacity, in post-war engineering and
allied industry; write to-day for '‘ The Engineer's
Guide to Success ‘—200 courses free—which
qho\vs you how you can become A M.IEE,
M.LAE. A.M.IMechE. AF.RAeS. etc.
and covers all branches in radio, automobile,
mechnmcnl electrical production, aeronautical,

THE Technological lnstltute of Great Britain,
82 Temple Bar House, London, E.C.4, [4918
Nle RSITY COLLEGE, Southampton,
diploma in electronics.
AN advanced course of Honours Degree Standard
covering the entire fleld of electronics, with
special emphasis on receiver design and line
technique. will commence at the beginning of
October, 1948,
THE course will be full-time for one academic
year. The College will grant a diploma by exam,
to students who successfully comp.ete the course,
Entry qualification is normally a university de-
gree or its equivalent.—Further detalls may be
obtained from the Assistant Registrar.
l ADIO training.—P.M.G. exams. and LE.E. |
i Dlp‘loma prospectus free. ——Techmcallgoli
ege. 11
)OSTAL courses of instruction for amateur
radio transmitting licence, P.M.G. Certifi-
cates in wireless telegraphy. Ministry of Civil
Aviation Certificate, radio engineering and tele-
vision; also instruction at school.—App.y Brmsh
School of Telegraphy Ltd., 179, Ciapham R |
Lond S.W.9 (Estd. 40 years).
NGINEERING opportunities.””—Have you
had éour copy of this free guide to |
A.M.I Mech. M.I.E.E., and all branches of
en%‘neenng bulldlng and plastics? Become
technically trained on ‘* no pass—no fee ' terms

for hlgrher ay and security.—For free copy write
g .LLE ept. 387B), 17, Stratford Place, ng!;
on

6
HE RADIO ENGINEERING SCHOOL, air
service training, Hamble, Sou(hnmpton
offers full-time restdential training for rad o en-
gineers seeking responsible positions in lndustré ’
or civil aviation; students are coached for
and G telecommunications or Brit. I.R.E. exams.
as preferred: tuition also available to M.C.A. |
uirements in radio and radar.—For full de- |
tails apply to the Commandant. (9265
F'HE Institute of Practical Radio Engineers
have available Home Study Courses coverln
elementary, theoretical, mathematical, practica
and lnbm-at:ori'1 tuition in radio and televislon
engmeerlnz. the text is suitable coaching matter
for I.P Service entry and progressive exams.;
l.umonary Tees at pre-war rates—are moderate.
—The Syllabus of Instructional Text may be
obtained, post free. from the Secretary, 20, Fair-
field Rd.. Crouch End. N.8. 6722
AGENTS WANTED
JN ANUFACTURERS require representatives
throughout the U.K. to market their special
moving coil pck ups and other specialities.—
Write to Box (8866
EcHNchL TRAINING
M.I. E E.. Clty of Guilds, etc., on ** No Pass
terms; over 95% successes; for
full detnils ot modern courses in all branches of
electrical technology send for our 112-page hand-
hook, free and ;')ost free.—B.1 E T. (Dept. 388A),
17, Strartmd Place. London. W.1. (6270
KS, lNSTRUGTIONS. ETC.

SGB technlcal ublications.—The follow- |

ing are of speclal interest to transmitting
amateurs and short-wave emhus nsts — |
‘* MICROWAVE = Technicue. to-date
él}?ﬂse ont a subject of vital lnterest 68 pages, |
ost free
“SERVICE Valve Equivalents.'—Lists commer-
cial eaguivalents of many hundreds of Service

and CV types. 28 pages, 1/-, post free.
' THE Transmitting Llcence =
an amateur licence. 32 p 1/-. vost free.

{
-How to obtain I
|
!

‘ RADIO Handbook Sulgplement "’ 4th edition.
Radio mathematics, D R. tubes, etc., etc.
168 pages. 2/9. post free.
" R.S.G.B. Bulletln "'~—~Monthly pub. cf the
R.S.G.B. 1/6 post free. (Free to members.) |
RADIO Society of Great Britain, 28, Little
Russe'l 8t.. London, W.C.1. 5

BB'S radlo map of the world locates any

station heard, size 40X 30in. 4/6, post 6d.;

on linen, Iv(‘),‘s. post free.—Webb's Radio. 919-447[

Soho St.. Gerrard 2089,
FI\IANGIAL PARTNERSHIP
ANTED active interest in sound Relev
A. cinema or factor's busineis: £1 000
to £2. 000 interest.—Box 5544. [9273

TRANSFORMERS & COILS
TO SPECIFICATION. ;

MANUFACTURED OR REWOUND.
Filter Coils a Speciality. '

JOHN FACTOR LTD.

EAST STREET, TORQUAY, DEVON.
‘Phore : qu ‘ay 2162

9-1

Prlnted in Great Brltain forthe l’ubllshers ILIFFE AND BoNB LTD., I)orset House, 3*amford 8treet, London, 8.E.1, by TER.CORNWALL PRESS L'n: l‘um uarden stam!ord Htreet
* Wireless World *’ can be obtained abroad rrom the following— AUSTRALIA nnd Nzw Znunn Gordon & Gotch, Ltd.
Central News Ageucy, Ltd.; William Dawson & Sous (8.A.), Ltd, UNiTkD Sr47xs : TheIuternatioualNewsCo,

March, 1948

FIFTH SALE.

o Ry

By Order of the Minister of Supply.
Without Reserve.
STAVERTON, GLOS.

Sub-site of No. 7 Maintenance Unit, R.A.F,,
on the main Gloucester-Cheltenham Road,

about 4% miles from each.
A Large Quantity of
SURPLUS AMERICAN RADIO &
TRICAL EQUIPMENT.
comprising :
Modulator  Units, Amplifiers,
Loudspeakers, Motor Generators,
l)ynamotore Voltage Control Units, ‘l'rans-
formers, Condensers, Switches, Sockets and
extensive quantltles ol other radio spares
To be Sold by Auction on
FRIDAY, MARCH 5th, 1948,
at 11 o'clock punctually b_v

. JPEARCE OPE & ONS.
J I P S

View Days: Mon, Tues., Wed. and Thurs.,
March 1st, 2nd 3rd and 4th, from 10 a.m.
to 4 p.m,, and on day of Sale from 9 a.m. to
11 am,

Catalogues

ELEC

Receivers,
Rectifiers,

price 6d. each (postal orders

on] ), may be had from the Auctioneers, St.
a.t.e Chambers, Gloucester. Tel. 2274 (two

mel

ADMISSION

WILL BE BY CATALOGUE
ONLY.

TRANSFORMERS & CHOKES

High Quality Vatuum Impregnated

AUSTIN MILLS LTD.

LOWER CARRS
STOCKPORT
Telephone : STO. 3791  Established 20 years.

PHOTO-ELECTRIC CELLS

Talking Picture Apparatus.
Catalogue now available
RADIO - ELECTRONICS LTD.,

St. George's Works, South Norwood,
London, S.E.2S.

220 DC to ZZOAC

P BEETHOVEN ELEGTRIG EQUIPMENTLTD.
P Beothoven Wcrks, Chase Road, London, N.W.10

WE OFFER

A large range of used and new Test
Equipment, Converters, Recorders,
Amplifiers, Motors, Transformers etc.

All guaranteed and at very attractive
prices.

Try us first and buy more gear
for less money.

UNIVERSITY RADIO LTD.

22 LISLE STREET, LONDON, W.C.2.
: GER 8582 & 4447.

‘INnia: A. H, Wheeler & Co.
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B ACKNOWLEDGED
THROUGHOUT
THE WORLD

%z%%m
RESISTORS - CERAMICONS - Hi-K CERAMICONS - POTENTIOMETERS

SUPPRESSORS : VITREOUS ENAMELLED WIRE-WOUND RES!STORS
Erie Resistor Ltd., The Hyde, London N.W.9, England

Telephone : COLindale 8011-4. Cables: RESISTOR, LONDON.
Factories: London & Gt. Yarmouth, England* Toronto, Canada * Erie, Pa.,, U.S.A
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meg to lack of space, the above private ex-
hibition is not open to the trade or public. We shall be pleased to
send you, on request, details of Ersin Multicore Solder—the only
solder in the world containing three cores of extra-active non-corrosive
Ersin Flux. Ersin is a high-grade rosin flux which has been subjected
to a complex chemical process to increase its fluxing action, without
impairing the non-corrosive properties of /
the original rosin. The three-core construc-
tion of Ersin Multicore ensures instant melting
and flux continuity, giving a guaranteed
standard of sound precision soldered joints,
in less time, without waste.

Ersin Multicore Solder is supplied on nominal 7 lb. reels ,
for use by manufacturers. Prices onapplication. The prices // 7 ﬁ‘.)yl
for the Size 1 Carton illustrated, are detailed below: ao“#d

24

Gaktee | ohlng | swe ALY | et
s, d.
C 1€014  60/40 14 38 feet 6 0
C 1€018 | 60/40 18 102 feet 6 9
C 14013 40/60 13 25 feet 4 10
C 14016  40/60 16 53 feet 5 3






