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Strata of low resistivity are often
deep below ground level, but whatever the
depth, the simplest method of reaching
them is to use B.I.Callender’s Extensible
Earth Rods. Made in 4 feet lengths from
2" diameter corrosion resisting hard drawn
Copper, fitted with hardened steel tips and
driving caps and joined on site by phosphor
bronze screws, these rods can be driven
deep into undisturbed soil. Installation costs
are low, no excavation being necessary.
Deepest penetration is possible by the use i
of a light mechanical hammer; a 4 Ib.
hammer will drive the rods to moderate
depths in any soil reasonably free from rock
or stone. The rod head is sunk below
ground level and there protected in a concrete
housing, making regular inspection possible

and minimising surface potential gradients,

Write to-day for B.I.Callender’s free publica-

tion No. 213y, * Earthing.”

BRITISH INSULATED CALLENDER'S CABLES LIMITED .
NORFOLK HOUSE, NORFOLK STREET, LONDON W.C2 5

World Radio Histo
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" ' RADIO manufacturers, service engineers

moneL 40 ! 34
veasat R workshop and laboratory technicians are
VOMIGTER " .

familiar with the precision and dependability
of “AVO " Electrical Testing Instruments
Long years of successful experience in the
design and manufacture of first-grade instru
ments have produced a consistently high
standard of accuracy which has become a
tradition as well as a standard by which

By - HE H 3
THE "AVO ALL WAVE other instruments are frequently judged
VALVE TESTER "AVO" QSCILLATOR q &

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD,

WINDER HOUSE - DOUGLAS STREET '.LONDON-$~W~| TELEPHONE: VICTORIA 3404/7
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tests everything electrical, Radio and
P.A. Equipments, Household appli-___J
ances of all kinds, Car Lighting Systems,
Bell and Teleprinter Circuits. May
be used on AC or DC mains.

Still in short supply but ask your Local Dealer
to put your name down on his waiting list.

The SHERLOCK HOLMES OF RADIO SINCE 1930

Model P84. An 18" diameter
Speaker with a peak power

handling capacity of 40 Watts; ’
suitable for public address
purposes.

Model P,VO. A 2}" diameter
Speaker, weighing only 3} ozs.,

N

L

designed for small personal radios. ’ ' 6 =

CELESTION LTD KINGSTON-ON-THAMES. SURREY

TELEPHCONE: KINGSTON 5656-7-8-9
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RADIO VALVES AND CATHODE RAY TUBES

THE EDISON SWAN ELECTRIC COMPANY LID: t@ 155, CHARING (ROSS ROAD, LONDON, W.(.2
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PLOTTING THE COURSE.
’

Tl

IN TOMORROW'S WORlD:

In the world of to-morrow, as in the world of |
yesterday and to-day, Marconi’s will carry forward l
the tradition of meticulous workmanship in com-
munications apparatus. T
New problems have been met as they have arisen : o
by a team of experts with all the experience of a ; . .
pioneer organisation behind them. Still newer " rowin g
problems are now arising in a post-war world.

[ ]
These too will be handled with the same I A u d l B n C B

resourceful skill. Whatever the demands of a |

i ) MORE AND MORE people are enjoying
1ew age—you know where you are with Marconi. |

good radio entertainment - through the

M A R c o N ' smooth power provided by Pertrix accu-
mulators. Every Pertrix product gives a

THE GREATEST NAME IN WIRELESS consistently high performance —just a
W. little more than the promise. For trouble-

\%‘:D free listening choose the accumulator

in the red and yellow pack. Most good

MARCONI’S  WIRELESS TELEGRAPH COMPANY LTD |
THE MARCONI INTERNATIONAL MARINE dealers stock them
COMMUNICATION COMPANY LTD ’
MARCONI HOUSE, CHELMSFORD, ESSEX

) ’ HOLSUN BATTERIES LTD.

i37 Victoria Street, London, S.W.5
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Meet us at

RADIOLYMPIA
OCT I-11

STAND No. 5

has Z_// the
advantages

Mica is an excellent insulating material
and has other properties which render
it highly suitable as a capacitor dielectric
for use in radio frequency circuits,
especially where large amounts of power
are handled.

In T.C.C. Mica Capacitors, the natural
advantages of carefully selected high
grade diclectric are enhanced by sound
design and construction resulting in
superior electrical performance of the
highest reliability, The T.C.C. range
is extremely comprehensive, comprising
Receiver types in moulded stacked foil,

> ; i moulded silvered and protected silvered
"’ - varieties, also Transmitter type in
‘7 . moulded bakelite cases or porcelain pots.

|

NSER CO.LTD.

TELEPHONE: ACORN 006l

ACTON - LONDO
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LET US BRING THEM TO

i LIFE]

Made in Three: Principal Materials

FREQUELEX PERMALEX TEMPLEX
An insulating material of Low A High Permittivity Material, A Condenser material of med-
Di-electric L‘.’”'.’m. Coil For the construction of fum permittivity. For the
Formers, Aerial S Cond s of the ] construction of Condensers
Valve Holders, etc. possible dimensions. having a constant capacity at

all temperatures.”

the most difficult problems solved by . . .

Bullers

BULLERS LOW LOSS CERAMICS

BULLERS LTD., 6, LAURENCE POUNTNEY HalLL, LONDON, E.C.4
Telephone : Mansion House 9971 (3 lines) Telegrams : **Bullers, Cannon, London'"

FOR THE | M.R.SUPPLIES Ltd. |
Bome first-class new offers by this old-established house. Our discriminate buying

‘# in your guarantee of satisfaction. Immediate despatch. All prices nett.
‘ RAD '0 s E va c E M AN MICRO-AMMETERS, Grade 1 m/coil, by prominent British makers. Deflection

0/100 micro-amps. 1nt.,resistance 600 ohms. 2{in. lush panel mtg., brand new in
makers’ boxes. 27/6.

y ATTENUATORS (Painton) F wi d, d, with l-inch spindle.
Centre-tapped potentiometers. 1600 ohms in 20 x 80-ohm taps, 10,6. 0 ohma

in 20 4-ohm taps, 10/6. 3000 ohma in 40 75-ohun taps, 14/6.

.C.S. ‘POWER TRANSFORMERS (New, ex Admiralty) Prim : 230 v., Bec: 500/0/500 v.

The. man who enrols . for an 1.C.8 170 m.a. (260 m.a. can.be safely drawn), 4 v. 4 a., CT., Weight 15§ lbs. 37/6

Radio Courselearnsradio thoroughly, - (Desp. ptratn, 2/6.)

completely, practically. When he P.A. SPEAKERS, Vitavox 10-watt P.M. Pressure Unit (15 ohms coll) fitted to 30
N q » inch all-metal Projector Hiorn, 10s.0. (Desp. 5/-.)

earns his Diploma, he will KNOW ‘8TEEL 'x‘mongkzi it nlm\? and all other .A. Speakers, collapsing to about

radio. We are not content mere|y to 5t. and ext. to 12ft. Ve are told that this s the best type ever made—perfectly

rigid under gale conditions. §5/-. (Desp. 3 6.)

V) TIME SWITCHES (Process Timera.) All-brass cut-geared spring-driven
t ) d every eight hours by mains. Pulsing :—J{-second

closed circuit every one (or two) minutes. Precision made for Adniralty use. In

teach thepprinciples of radio, we want
to show our students how to apply

that traini ng in practical, every-day ‘weather-proof die-caat housing, 9 by 6 by 4ins. The re-wind motor is for 100 v. D.C.
. . trai th but we supply (16/6 extra) suitable rectifier gear for any A.C. nains operation. A
radio service work. We train em very limited supply of the:Timers, brand new, at £5 each (Desp. 2/-),
to be successful ] ‘RESISTANCE BOXES. Decade type. Unita 0/10 ohma. Tens 0 100 ohms, with
* m:,nuounuuloo ohnis, !;h.ud my/coil lﬁ‘.alvo.k Swlwhllaxgblor“wltluutmlc l:irldge and
S ur other tes Very fine instruments teak case, y y Gins. rand new,
Write to the 1.C.8. Ac:vlu:y' Dept :tlt:ng yo o (,P""' g ’33 I -
nts. Our advice ree an aces you MINIATUR) VERN with constant speed slip-ring device. 24 v. D.C.
requirements. O M P &L Bpeed 2,750 r.p.m. With rectifier quenching system. In metal case 3}ip. 8q., by 2in
under no ebligation. (These precision Instrumerrts cost Govt. £18/10/- each). Hrand new, 25/=,
_— ‘SMALL UNIVERSAL L.V. MOTORS, 24 v. AC/DC (operating very wellon 12 v. D.C.)
P —=nesYOU M ay use this COUPON-mememneccac-- Length 3in. width 2{in. Beries wd., ball bearing, }in. spindle. ldeal for clne, labora-

tory stirrers, fans, ete., exceptional offer, only 17/6 each,

INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd. | | 2SN imrlans, rame Vo oio 75 & e i, eleieon, ampliters

£12 (desp. 3/-); 100-watt, £8 (Desp. 2/-.).
DEPTY. 38, INTERNATIONAL BUILDINGS, KINGSWAY, LO::DON. w.c.2 :ggfl‘;gl‘m&,cﬁggm %m.x}:ené ‘the 75 cy;l:“model_ 200-watta, same price.
A . PO o ed D L UNITS, wire-wound 100-0l potentiometer with se, te
Please explain fully fbe! Yo"” msfruc!lon in the f"ble“ njark Engi " on-off switch, in metal housing 3} by 2 by 3ins. These well-made unita are mar:or
Complete Radio Engineering Radio Service Engineering vol. control of extension speakers, 6/6.
Elementary Radio gﬂ‘. Ec!?mb }.It;én)ng.. 4.00“2] % kafi lnau‘liﬂled '»irmlml-, 12/8.
1 q n (A ood quality ron, 3{in. pro]. intg. with back terminals
And the following Radlo Examinations:— Following range :—Amps, 0/5, 0/10 and 0/25. Volts, 0/20 m:KOIIO. Any one. 20/6,
British Institution of Radio Engineers HAND BEARING COMPASSES, type 06A. Primmatic, alcohol floated. Dia. 33in.
P.M.G. Certificates for Wireless Operators ’g’:h g}umm'idm(myu nolé"?;l/%dzbe Ovel;l_l) length 8jin. In wooden transit
. City and Guilds Tal.comm““ic“io_“‘ 5.T.C. T;;G“l;'é rfgsun(ev‘;'e uo{ London ‘E’!pmckMJ) Double-acting, space-savi
Wireless Operators and Wireless Mechanics, RAF. preoise tool sultable for pressing operations in many trades. Senior, pr’euure 1 f.o:g:
£31/10/=. Minor, pressure 0.75 ton, £24. 15/-. ex this mddresa.
Name, P, ¥ —— We hold large stocks of T Rh Rectifiers, Measuring Instruments,
| Electric Pumps, Extractor Fans, Amplifiers, etc. Please include sufficient for packing
Add . and despatch.

M.R.SUPPLIES LTD., 68, New Oxford 8treet, London, W.C.1
Telephone : MUSeum 2958
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POINTERS FOR DESIGNERS

THE KTWélI

—/

A screened tetrode with suppressor plates and with variable-mu

characteristics, the OSRAM KTW6éI is specially suitable for use as

an R.F. or LF. amplifier in superhet receivers. Its outstanding

features include :(—

. 'High order of mutual conductance (2.9 mA/Volt) combined with low leakage
capacitance (0.0025 nuF), which facilitates high stage gain.
Negligible distortion with the maximum signal likely to be encountered in
practice. Conditions of use —as an LF. amplifier with screen dropping
resistance, and in conjunction with OSRAM frequency changer X6IM.

. Marked improvement in signal to noise ratio, particularly on the short

waves, when used as an R.F. amplifier with fixed screen voltage.
A detailed technical data sheet is available on request.

Osram G6.C Osram

PHOTO CELLS CATHODE RAY TUBES VALVES

aibvt. of The General Electric Co. Ltd.. Magnex House. Kingsway. London. W.C.2,
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rM/e don't sell N

Transform ers

"OFF THE SHELF.,
\ 4 1 & 3, _J

There is nothing
* ready-made "’ about
| SAVAGE Transformers.
We build any model up
to SkVA to suit your
exact requirements.
This may mean a little
extra trouble at first,
but it is your guarantee
that the finished article
will fit into your pro-
duction with the great-
lest poss’ble efficiency.

vage

5|, NORTHGATE STREET, DEVIZES. Phane 536

We at Rediffusion try to be modest, but we
really must tell you this story.

A man came in to see us the other day—said
he had an airport and that he wanted some
wireless for it. So we asked him why he had | ] -

LoOnN0

come to us and he replied that he liked our
up-and -coming youthfulness, and that when
up-and-coming youth enters
a business like the communi-
cations field—well, they’ve
just got to be good.
“Youth!” we ex-
claimed, ‘“We’ve been
turning out first-class
communications gear
for over ten years."”’
‘‘That’s young enough
for my money,’” he
replied, ‘“When can 1
have delivery?"’

Here's a picture of our Redifon G40, a
500/800 watts M.C,W. and Telephony
transmitter which is suitable for
ground/aircraft communications ser-
vices, Navigational Radio Beacons for
airways and sea routes, and broadcast.
ing on medium and shart waves.

Redifon

Communications Division
REDIFFUSION LTD., BROOMHILL ROAD, S.W.i8

Designers and Manufacturers of Radio Communication and industrial
Electronic Equipment, Scientific RC102

AMBASSADOR

A new listeniog thrill . . . e}gginccring's' most brilliant
achievement — Ambassador adiogram——
Unequalled for specification and  value, £36-6-8

Write for Iilustrated Leaflet.

AMBASSADOR RADIO WORKS
HUTCHINSON LANE, BRIGHOUSE, YORKS.

By every test—proved the best R AD I UGR AM
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STABILITY

UBILIER

CONDENSER CO. (1925) LTD.

F A\ Al { 4\ 7 { YUY I'N D
WHERE HIGH STABILITY IS ESSENTIAL

For operation in certain special conditions, a high degree of stability is the chief characteristic required of fixed
resistors. For example, in television, electronic and instrument applications where maintenance of maximum
stability is desired over long periods of continuous use, high stability in resistors must be the primary qualification,
The particular process of manufacture to which Dubilier High Stability Resistors are subjected ensures this
great stability of resistance value, coupled with a low temperature coefficient of resistance, a negligible
voltage-coefficient and a low ‘“ noise level ',

In all conditions where high stability is vital, a selection from this specially designed range of Dubilier High
Stability Resistors type R should be made. Full technical details and prices will be sent upon receipt of your enquiry.

DUBILIER CONDENSER CO, (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3
‘Phone : Acorn 2241. “Grams : Hivoltcon, Phone, London. Cables : Havoltcon, London. Morconi Internotionol Code.

DIt

B
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1817

l he I VOb lem The directional response characteristic of single unit loud-

speakers is very pronounced at the higher audio frequencies
which are audible only in a comparatively narrow channel directly in front of the
reproducer with a corresponding lack of intelligibility and brilliance elsewhere.
This feature is particularly troublesome when high quality sound reproduction is
required in public halls, theatres and small cinemas where the size and expense of a large
dual channel loudspeaker system is often not justified.

T [ )
h e s o l “ t' o “ It is for such installations that the Vitavox Bitone Reproducer

has been designed. High frequency reproduction in this
instrument is handled by a small multicellular horn and moving coil pressure unit, this
assembly providing adequate coverage and at the same time because of its high efficiency, a
rising high note characteristic which is an advantage in auditorium reproduction. A 12*
moving coil cone type loudspeaker operating in a vented enclosure reproduces low frequencies
and a cross-over filter network is fitted to divide the frequengy spectrum correctly between
the two units. The whole assembly is mounted in a polish®l Walnut finished cabinet as
standard, Oak and Mahogany veneered models being available to special order, and can be
relied upon for applications where quality of performance rather than first cost is the main
consideration.

S PECIFICATION AND PRICES

Power Handling Capacity : Model 610—10 watts; Model 620—20 watts. Size:
32” x 21” x 20*, Terminating Impedance : 15 ohms, Filter Attenuation : 12 d.b,
per octave, H. F. Disiribution (appx) : 60° x 40°,

MODEL 610 — £42 0 0

MODEL 620 — £50 0 0

VITAVOX LTD.,, WESTMORELAND ROAD, LONDON, N.W.9. TEL: COLINDALE 8671-3

Reception conditions range from excel-

( 3
lent to very poor ; signal strength from \/)}o f////‘/j (/

Type ‘F*

strong to v'ery weak, and to. ‘.:ope suc- A ( ,' I A
e e e QZ@¢€§V<Q~4¢4W49??
If you want maximum reception ‘“&“gﬁ““E“'%\
of the rightly famous S. G. BROWN
Type *F' headphones. Sea, land \ "
all vouch for their dependability. \s.y'Mo 0“ “\“G \
TYPE ‘F’ (Featherweight) \ nes
THERMA \ gWITORES
Al " - . \ i
e R OO e poWER-

dependable headphones.
results you should insist that your i
WERY
and air W/T operators, servicemen, FQ“ E“ S
Price 25/= per pair \‘.,t “E&h
Brochure ** ww "" sent on request. 0///(/(/} 5/
s

local dealer supplies you with a pair mh\“s
|y f. TRANS
experimenters and radio amateurs 4
YOUR LOCAL DEALER CAN SUPPLY \ “ES\S‘B“CE%
*Phone : 1 /“T ) a6 aa -
Acom gﬁ@ ) ﬁ@ﬁm’m‘ IVER PELL CONTROL LTD

f Delephone -~ WOOLWICH 1422
VICTORIA ROAD, NORTH ACTON, LONDON, W.3 CAMBRIDGE ROW - WOOLWICH 5-E'18
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I. Connoisseur Pickup. A lightweight miniature moving
iron Pickup, of high fidelity characteristics. ~Average
output from secondary of Transformer .7 volts. Uses
H.M.V. silent Stylus or the equivalent * Connoisseur
needles. Also suitable for use with special thin thorn
needles. Sold complete with input Transformer

£318 9
2, Rothermel ¢“ Senior " Crystal Pickup. A recognized
standard of comparison for Crystal Pickups. Frequency
range §0-7,500 c/s. Average output 1.5 volts. For
standard needles ........................ £2 16 3

3. Lexington * Senior *’ Moving Coil Pickup. Advanced
modern design, incorporating ingenious semi-automatic
insertion and rejection of sapphire needles. Given a good
Amplifier and Loudspeaker, reproduction is superb

£6 14 6
4. Wilkins & Wright Type ¢ N ** Moving Coil Pickup.
Firstclass design and engineering. Combines high
fidelity with robust construction and reliability. Needle
pressure adjustable } to 1 oz. Uses miniature needles
such as ‘““H.M.V. Silent Stylus,” * Connoisseur,”
“W. & W. Ministyle,” complete with ‘ Equalizing
Transformer ” ...... ... .. oo, £7 o 7

5. Lexington Input Transformer. In mu-metal box
for efficient screening. Made especially for Lexington
¢ Senior » and *‘ Junior ”’ Pickups, and also recommended
for use with home-made or experimental Moving Coil
)70 cacananacanacaaaacananaocacanana £1 14 2

SOHO STREET, OXFORD STREET,

i
|

i

q
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6. Wearite Type 207 Midget Transformer, Ratio 60/1.
A very useful step-up Transformer, for moving coil

Pickup work. Its small size facilitates short wiring in
Amplifier ... ... . ... 15 ©

7. Wilkins & Wright ¢ Equalizing” Input Trans-
former, for use with Wilkins & Wright type “ N »
Moving Coil Pickup. Incorporates compensating net-
work (sold complete with Wilkins & Wright Type “N*
Pickup)

Wilkins & Wright ¢ Scratch Filter.” A useful low-
pass Filter, the top limit being adjustable between 3.5 to
8.5 kc/s (similar in appearance to Equalizer).. f1 16 8

8. Lexington ‘¢ Junior’’ Moving Coil Pickup. Of
similar and general design to the *‘ Senior” model, but
without auto-insertion mechanism. Made especially to
take miniature needles, “ H.M.V. Silent Stylus,” etc.
4 4 8
9. B.T.H. Magnetic Pickup. An excellent general
purpose moving-iron Pickup, with built-in Volume
Control, output approximately .7 volts. Takes all
standard size needles .................... £1 13 11
10. Sound Sale Non-Magnetic Turn-Tables. Cast
in aluminium alloy with stroboscopic markings for
78 R.P.M. Size 12in. diameter, weight 3 lbs. 6 ozs.
Replaces the normal steel turn-table on your motor, and
eliminates magnetic pull from modern type Pickups

£115 o
Rubber Mats, 12in. diam., for use with non-magnetic,
or original turn-tables .................... 7 6

LONDON, Ww.

’ g : 14,
WB B B s Telephone : GERrard 2089.

Shop Hours : 9 a.m.~5.30 p.m. Sats. 9 a.m.—I p.m.
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machine tools
OF NUMEROUS TYPES

Government Surplus machine tools
availahle NOW at attractive prices.
YOUR opportunity to get better
equipment and increase production.

DISPOSAL CENTRES, where records
of all machines available may be in-
spected, are open to the public for en-
quiries from 10 a.m. to 4 p.m. Monday
to Friday inclusive :—
BIRMINGHAM C.M.L. Buildings, Great Charles Street
BRISTOL 8/9 Elmdale Road, Bristol 8.
CARDIFF Imperial Buildings, MounAt Stuart Square.
GLASGOW 21 Glassford Street.
LEEDS 10 Bank Street, off Boar Lane.

LONDON Room 0088, Ground Floor, Thames House
North, Millbank, S.W.1.

MANCHESTER Britannia House, Fountain Street.

ISSUED BY THE MINISTRY OF SUPPLY
K

Wirecless World September, 1947

MASTERADIO LTD., 3!/32|, [USTCNF D | CNECN, NW. I
Wharfedale—
LOUDSPEAKER
SEPARATOR

Cross-over at 1,000 c.p.s.
Maximum input 30
watts at 3 to |5

ohms impedance

A new device for dividing
the Bass and the Treble
between two Loudspeakers at
low impedance, thus eliminating
modulation distortion imposed on Size: 8" - 5" x 47

the treble by large coil movement

in the bass, It is recommended for use with two speakers
of equal sensitivity and similar size. (Not suitable for Horn
type speakers).

The Separator results in greater efficiency, stronger top note
response and improved clarity of reproduction and extends
the range and intelligibility of I>.A. speakers.

The impedance of two 3 ohm speakers connected to the Unit
becomes 6 ohms, but when two 15 ohm speakers are used the
total impedance remains 15 ohms.

PR'CE 75’- (De'ivery 2/3 weeks)
Made and Guargnteed by
Wharfedale Wireless Works

BRADFORD ROAD, IDLE, BRADFORD
Telephone: IDLE 461. Telegrams: Whartdel, (de!, Bradford.
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UNITED INSULATOR CO. LTD., OAKCROFT RD. TOLWORTH, SURBITON, SURREY

Telephone: EImbridge 5241 Telegrams: Calanel, Surbiton
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You won’t miss
Your next.

‘APPOINTMENT

WITH FEAR’
if you vely on )

kDX 10A

PRODUCTS OF
THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED

Wireless World September, 1947

: RAYTHEON CONTRIBUTIONS to development of Hearing Aids
Hore for the MWoney

! IN HEARING AIDS...

In compactness, ease of control, dependability, economy of operation,
convenience of servicing, fidelity of tone, and all-round superiority, the
Hearing Aid of today is far bigger value than that of yesterday. A great
contribution to this advance is the reduced battery drain, lorg life, smalt
size and all-round reliability of the Raytheon Flat Hearing Aid Valve. New
production techniques and specially designed valve facturingequip
which have made this possible are typical of Raytheon service to Hearing
Aid makers and users. Another reason why 909 of all Hearing Aid Tubes
' in use throughout the world today are marked with the name RAYTHEON:

For detailed information on Raytheon Hearing Aid Valves write to
Submarine Signal Company S-London) Ltd., Artiliery House, Artillery Row,
ondon, S.W.|, England, or to :

RAYTHEON MANUFACTURING COMPANY
INTERNATIONAL DIVISION
60 EAST 42nd STREET
NEW YORK 17, N. Y., U.S.A.

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

for a well proved circuit ?
Whatever it is — the answer Is always OAK !
| The basic design of all Oak switches is one of
strength and efficient functioning, including such
l exclusive features as the double-contact clip and the
. floating rotor, ensuring self-alignment of each section.

é ()A@ AND Q

SWITCHES

| BRITISH N.S.F. CO. LTD., Keighley, Yorkshire
| (Sole Licensees of OAK Manufacturing Co., Chicago)
A.B. METAL PRODUCTS LTD., Feltham, Middx.
(Sub-Licensees of N.S.F.)

The only Manufacturers of OAK Switches under Patent
Nos. 478391 & 478392
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THE RECTIFIER

. ast ot
wubmf:n &];ncq tha
gramee

future

S 11$

Typical unit for H.T. supply
to radio receivers.

Y SWEsTinGHousE®
VESTALITE
METAL RECTIFIER

Twenty years past performance has shewn that
there is no rectifier quite as reliable as Westing-
house. Its robust all-metal construction and high
efficiency have given it a long and useful life and it
is these qualities that indicate the future working
and durability of this modern rectifier.

The

A complete range is available for use in AC and
AC/DC receivers and battery eliminators, with
outputs from 120 volts 20mA, up to 600 volts
120mA. Units of the new range are smaller than
earlier models, the overall size of a rectifier to
give 600 volts 120mA, for example, is but 44"
long, with 21" square fins.

Write for data sheet No. 49 te Dept. W.W.
WESTINGHOUSE BRAKE & SIGNAL
CO., LTD,,

82, York Way, King's Cross, London, N.I|
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|
. WE CHANGE

OUR NAME

Today, Philips lamps — tungsten,
fluorescent, and discharge lamps
and lighting equipment — are
known and used all over the
world. But the enormous growth

of the Company’s lamp and lighting
interests is not the whole story,

and it is because of this that the

name of Philips Lamps Ltd. is no
longer appropriate to a concern whose
activities range over an ever-widening
field of electrical development and
manufacture. Therefore, we take this
opportunity of announcing that, as

from 1st September, 1947, the

registered name of this Company

will be changed to

PHILIPS ELECTRICAL

LIMITED

CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 %
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The know-how in the manufacture of

exinglon

4
MOVING cOIL” PICK-UPS

— is the result of
long  experience
and precision
watch - making
standards  which
give a finely con-
structed instru- l
ment the details|

|

of which are shown
in the

= v N ‘__J diagram.

DE LUXE MODEL @ Robust design.g@Accidental dropping on record
will not damage Pick-up @ Extremely low moment of inertia (80 milli-
grams total weight of movement) @ Pure sine wave with no harmonic
distortion @ Automatic needle or sapphire changing opens new fidelity |
field to the amateur @ Can be used with normal record changer without |
fear of damage. Price (without sapphire) £5.10.0, plus 24/6 P.T. |
PLUG-IN HEADS
Available in both
junior and De Luxe
types to fit Collaro
and Garrard arms, thus
providing easy
change-over from
Magnetic types. Input conversion may be required.
Brochure.) Price 49/6, plus 11/-
30/10, plus 6/10 P.T.

Sapphire Needle with specially tapered shank, 15/3 (incl. P.T.) |
PRE-AMPLIFIERS having an inverse of the recording characteristic

incorporated are available for use with pick-ups. These are necessary
w‘ith some amplifiers. Price complete with valve and input Transformer,
£6.1.0

Announcing The NEW LEXINGTON |

I5-WATT HIGH FIDELITY

AMPLIFIER

Designed in our laboratories for |
use with our own Pick-ups, also
as an Audio-channel for high |
quality local station radio feeder
units.
The amplifier is available
completely constructed or the
necessary circuit diagrams and
technical details can be supplied
to technical amateurs who prefer

to do their own construction.
In addition technical details and circuit

are also available showing the construction
3 . of a high quality RADIO FEEDER UNIT
Incorporating local stations and television sound bands for use with the
above amplifier, making a perfect combination for the connoisseur,

Prices and details of the above will be sent upon request.

This service is introduced at the request of the many satisfied users of
our Pick-ups.

Hlustrated Technical Brochure upon request.
Exportand Trade Enquiries invited.

COOPER

[
MANUFACTURING CO. |

HANWAY WORKS,
HANWAYST.,LONDON,W.1
Telephone ; MUSeum 9779

SALES OFFICES—Top Floor |

sectional

CAMFING

I

(See our Technical
P.T. Separate Ejector for De Luxe type,

NEAREST STATION
TOTTENHAM COURT
ROAD UNDERGROUND

OXFOROD STREET

NEW.OXFORD STREET

YA, JCHARY
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VALVE

PRINCIPAL
FEATURES

VOLTAQE RANGE
1 m¥Y to 100 volts.
rREgumv
RANGE
50 c/s to 250 kc/fs.

AGCCURAQY

+5% of the actual
resading.

Type 378a

INPUT
IMPEDANCE

2 megohms. This instrument Is now

available from stock, Write
for full particulars and
specification.  PRICE £75

ZERO SETTING

Stable and remains
set on all ranges.

@FUBZEM’LL LABORATORIES LTD

Some remarkably fine offers !

HIGH VOLTAGE TRANSFORMERS. Ex-Government 200-250 v
50 cycle Input 1100-0-1100 v. at 250 m/A Output. Weight 25 Ibs. Brand
new, but most have broken terminal strips due to transport. Otherwise
perfectly O.K. and cannot be repeated at this price

Post orders. [nclude 5/- for cost of packing and rail transport.
U.H.F. CONVERTERS. Type 27.60-80 mcs. "R.L. Series Valves H.F.,
Osc. Mixer, 7.5 mes. LF. output. Rewind Coils (Osc. coil 6 turns aerial
and mixer coils 7 turas) and these Converters cover 5-metre band. Per-
formance is remarkable, and this is one of the best Converters available
to-day. Power requirements 6 v. and 200/250 v. .........cccvocuuennn... £5
MCR! Miniature Communications Rx 5 VALVE SUPERHET.
(IR5 Mixer, IT4 I.F. amp., IT4 2nd Det. and IT4 L.F. amp.). Four ranges
(4 Plug-in Coil Units), Range | : 100 kes.~1,600 kcs. Range 2 : 2.5 mc/s—
5.0 mc/s. Range 3 : 4.5 mc/s-8.0 mc/s. Range 4: 8.0 mc/s-15.0 mc/s.
These Rx are a beautiful job and cost many times our price to produce.
As astandby Rx or portable for field days and mokile working they represent
one of the finest investments you can make. These are Ea-Government,
used but O.K. Less Phones but complete with Power Pack for AC/DC
MAINS it s cee e seeeeeeee seeeeenaeennnnnn £8 8 0
BRAND American Single Button Carbon Breast Assembly.
Beautiful job, ribbed aluminium diaphragm. Bakelite case. Complete
with 3 position switch. In maker’s cartons. These are one of the best
Carbon Mikes available to-day, and they are being used by many well-known
AMALEUTS ..ovverrirrrnirrniarnncnanns e — 9/6
MOVING COIL Microphone and Headphone Assemb.ly (Approx.
impedance of each unit 48 ohms). Microphone has * Press to Talk '’
switch ; worth £8. Complete ...... .............. o
Moving Coil Hand Mike with Switch ...
Moving Coil Assembly in bakelite case with 3in. grill.
MIDEEL SPEAKEL 1iivvuen.iiiiittriienrerrnnieeeeesnnaeeeeeransecseen ceeeessenennans 4/6
(ALL the above have genuine Alni magnets.)
YAXLEY TYPE SWITCHES
Double pole 6-way. Ideal meter or multi-band switches, 2/6. Three pole
3-way 2 wafer, 3/6. Single pole 6-way 3 wafer assembly, 3/6. 3 wafer
Assembly. | wafer 2-pole 4-way ; 2-wafer single pole 4-way, 3/6.
TYPE 1124A RECEIVER. 30.5-40.5 mcfs. Preset Tuned 6 Channel.
613V 2a. Valves. 99D2's R.F.and 21.F. Amps. (7 mc/s 25 kc. band width),
| 15D2 Mixer Osc. | 8D2 2nd Det., | 4D| Triode Output. 3 Westectors
(WXI2 WL and W2) two used for A.V.C. Full wave rect. Very useful
for valves and components /=

RADIOMART

48 HOLLOWAY HEAD,
BIRMINGHAM, 1
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Goodmans 12" medium  heavy-duty
reproducer. Id:al far small cinemas,
P.A. systems and high power rad:ograms

Available in Chassis or Cabinet form.
FIDELITY ‘
\

E 1
L e L ‘ L~ |
EFFICIENDY

GOODMANS INDUSTRIES LTD

LANCELOT ROAD. WEMBLEY, MIDDX

4y . range/
’d,,D g5 45 MAINS TRANSFORMERS
S22\ 42 SMOOTHING CHOKES
8 OUTPUT TRANSFORMERS

delwOEh

,Somerfl’ :
gz o = =1
Every normal need is covered

MN\“ by this comprehensive range of

. al E | P
"SOME .m--w ) ‘ Transformers and Chokes. Full
et ™ N ¢ details, specifications, prices,
2 vCY a4 1R 6 etc., are given in three leaflets,
‘ O ,. copies of which should be on

od /o ’7"””’6

your files.
EOUFGIN Yol o rpif® (gl s Wil ranee
wo o GARINK
ADDRESS .- - "SOMERFORD" TRANSFORMERS
AND SMOOTHING CHOKES

GARDNERS RADIO LIMITED,
FOR RADIO ® INDUSTRY e LABORATORY SOMERFORD, CHRISTCHURCH, HANTS,
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There’s a size

for every job in

METALLISED
the S.P. range

BUSHES

of metallised

bushes

Please write for Catalogue No. 25.

STEATITE & PORCELAIN PRODUCTS LTD.@

STOURPORT ON SEVERN, WORCS. Telephone: Stourport Ill. Telegrams: Steatain, Stourport

S.P.so



Proprietors:
ILIFFE & SONS LTD.

Managing Editor:
HUGH S. POCOCK,
M.LE.E.

Editor:
H. F. SMITH

Editorial, Advertising
and Publishing Offices:

DORSET HOUSE,
STAMFORD STREET,
LONDON, S.E.1.

Telephone :
Waterloo 3333 (5o lines).

Tel ms;
** Ethaworld, Sedist, London.”

A

PUBLISHED
MONTHLY

Price: '1/6

(Publication date 26th
of preceding month)

Subscription Rate:
Home and Abroad
20/ per annum.

Radio and Electronics

37th YEAR OF PUBLICATION

MONTHLY COMMENTARY o0 o0

IS A BIG AERIAL WORTH WHILE ? By M. G.
Scroggie 30 80 50

BASS COMPENSATION By ]J. Ellis

R-C OSCILLATOR CONTROL By B. J. Solley

TEST REPORT : BUSH TELEVISION MODEL Tog1

BROADCAST RECEPTION FOR SCHOOLS

SHORT-WAVE CONDITIONS By T. W. Bennington

TELEVISION RECEIVER CONSTRUCTION-—7

WORLD OF WIRELESS . o0

MAGNETIC UNITS By ¢ Cathode Ray ’’..

LETTERS TO THE EDITOR

BOOK REVIEWS

UNBIASED. By ¢ Free Grid" .

RANDOM RADIATIONS By ‘ Diallist '’

RECENT INVENTIONS

—SEPTEMBER 1947

313

314
319
321
323
327
329
330
335
339
343
345
347
348
350

Wireless World

Branch Offices:

COVENTRY :

8-10, Corporation Street.
Telephone: Coventry Ssz10.

Telegrams:
* Autocar, Coventry."

BIRMINGHAM ¢

King Edward House,
New Street, 2
Telephone:
Midland 7191 (7 lines).

Telegrams : .
“ Autopress, Birmingham.

MANCHESTER :
260, Deansgate, 3.

Telephone :
Blackiriars 4412 (4 lines).
Telegrams :

« Jliffe, Manchester."

Grascow :
268, Renfield Street, C.2.
Telephone : Central 4857.
Telegrams: “lliffe, Glasgow."

A

As many of the circuits and
apparatus described in these
pages are covered by patents,
readers are advised, before
making use of them, to satisfy
themselvas that they would
not be infringing patents.

WEARITE

Transformaers and Osclllators.

Telephone: ABBey 2126.

“P” COILS
AVAILABLE NOW. ..

o o o in all ranges from 12-2000 metres, including Aerial, H.F.

Don't be put off with excuses if your dealer cannot supply the famous
‘ Wearite '’ series of ' P '’ Coils and I.F. Transformers from stock. There's
no reason why you can't have them on demand—they're available NOW!
If any difficulty, write to us giving your dealer's name and address
Wright & Weaire Ltd., 2 Lord North Street, London, S.W.I,
Factory: South Shields, Co. Durham,

|

,Q.*........ ‘

_

-

1635




20 Advertisements

Wireless World September, 1947

VALVES AND THEIR APPLICATIONS

By M. G. SCROGGIE, B.Sc., M.LEE.
No. 9: Mullard DOUBLE-DIODE-TRIODE EBGC33

bined detector, a.g.c. rectifier, and a.f.

amplifier has been common practice for so
long that comment on this application may be
superfluous. There are of course many examples
of highly specialized circuitry using diodes and
triodes which can conveniently be combined.
Radar personnel will no doubt be able to think
of some. Between these two extremes is a field of
common though nof mass-production applica-
tion—oscillators, in many of which there are
advantages to be gained by employing a diode
for automatic amplitude control (a.a.c.).

THE use of a double-diode-triode as a com-

One generally wants to be sure that an oscillator
will oscillate, even though everything chance to
be lower-limit; so the tendency is to aim for
plenty of margin. What happens then is that
oscillation is obliged to build up to a more or less
excessive amplitude in order to introduce sufficient
losses or reduction of valve gain to arrive at a
balance of power. This condition is not conducive
to good waveform and frequency stability. A
grid condenser and leak, by developing a negative
grid bias nearly equal to the peak value of oscilla-
tory voltage at the grid, provides automatic
restraint both of amplitude and of anode current
(which otherwise is liable to become uneconomical
or even injurious to the valve), but does not
altogether overcome the other disadvantages, and
unless one is careful is liable to squegg.

The principle of a.a.c. is to separate the biasing
and grid-driving functions, using a diode to
provide the control bias and thus making it
possible for the amplitude of oscillation to be (if
desired) much less.

The diagram shows a very simple adaptation
of the Hartley circuit to a.a.c. Besides simplicity
and effectiveness, this circuit is very uncritical as
regards component values. Those specified are
suitable for frequencies of the order of 105-
107 ¢/s; but the circuit can be used for a.f. If
C, and G, are unnecessarily large they render the

a.a.c. sluggish and transient fluctuations conse-
quently prolonged. The normal position for the
coil tapping is that which divides the coil in the
ratio 1:A, where A is the amplification of the
valve under desired operating conditions. Unless
oscillation is only barely possible, the exact point
is not at all critical.
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This circuit does not keep the amplitude closely
constant under all conditions—it is roughly
proportional to H.T. voltage, for example, and
varies somewhat with Q or load—but it does
keep it well within the grid base and maintains
Ia always at a minimum for the load applied.

This is the ninth of a series written by M. G.
Scroggie, B.Sc., M.I.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 the EBC33
and other valves are also available.

THE MULLARD WIRELESS SERVICE CO. LTD:‘

TECHNICAL PUBLICATIONS DEPARTMENT,
CENTURY HOUSE, SHAFTESBURY AVE., W.C.2

Advertisement of The Mullard Wireless Service Co. Ltd.

(M.V.M. 39)
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Reading

IKE every other periodical, Wireless World
observes certain journalistic conventions—
not from any slavish adherence to tradition,

but because it is thought that to do so makes read-
ing easier. That object would be attained if every
reader could be assumed to know the rules ; recent
experiences make us doubt if such an assumption
is justified, and so a brief exposition of these con-
ventions, as observed by this journal, should be
helpful. ) ‘

The obligation on every responsible publication
to draw a clear distinction between news and views
is already widely known. We are constantly on
our guard, when reporting happenings in the world
of wireless, to avoid the slightest coloration of the
facts in order to bring them into harmony with
the interests of this journal or the personal views
of the individual concerned. Equally, we take
care that the distinction between fact and com-
ment is made clear at the most superficial reading.
Where any useful purpose is served by doing so,
we give the source of the information. The spread-
ing of rumours has no place in a responsible
technical journal, but occasionally it is thought
desirable to print a report that cannot be verified.
Here it is our practice to warn the reader by pre-
fixing the paragraph with some such phrase as
“ According to a report from . . .”

The difference between a signed and an un-
signed article is not always fully appreciated. The
unsigned contribution may always be assumed to
be one for which we assume the fullest responsi-
bility, both for statements of fact and expressions
of opinion. Such material is almost always written
by a member of the staff; on the rare occasions
where it is-not, by someone in whom we repose
equal confidence. Articles signed by the name or
initials of the author or by a nom de plume are
in an entirely different category. Here Wireless
World takes the usual precautions to verify facts,
but any views expressed are those of the author ;
we do not necessarily agree with them. This is

“Wireless

World”

not a case of shelving responsibility ; the onus of
deciding whether the author’s views are worth ex-
pressing rests, of course, on us, as does the legal
responsibility for libellous statements or infringe-
ments of the Official Secrets Act, etc.

As we limit our endorsement of signed articles,
still more do we decline to endorse the views ex-
pressed by writers of ‘‘Letters to the Editor.”
Sometimes, indeed, we print communications with
which we disagree most profoundly, in the hope
that they will provoke discussion. Radio has
recently celebrated its jubilee as an applied science,
but it is still a growing art, and there is often need
to clarify ideas and even to dispel widely held mis-
conceptions. The present correspondence on
““ Loudspeaker Damping’’ will probably turn ow
to be a case in point. Anonymous letters are never
published, though noms de plume are accepted if
authenticated by the writer’s name; especially if
we are convinced that the writer has reasonable
grourds for concealing his identity.

In touching upon this question of anonymity
we are raising one of the skeletons of the journal-
istic cupboard. All our inclinations are towards
the contribution signed with the writer’s name,
whether in the form of a letter or article, but par-
ticularly the latter. The catch-phrase ‘ Freedom
of the Press’’ involves at least three freedoms, of
which we are modest enough to think that our own
freedom to print is the least. The reader’s free-
dom to read the latest information on his chosen
subject is far more important, but this he cannot
enjoy unless the writer is equally free to write.
There is a regrettable and increasing tendency in
some less-enlightened quarters to place obstacles
in the way of the technical writer, and so it is not
surprising that he sometimes wishes to shelter
under a pseudonym. This discouragement of
authorship is especially to be deplored in relation
to technical journalism, which depends on the
technician rather than the professional writer for
outside contributions.
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that much of the perfor-

mance of a broadcast re-
ceiver is thrown away if it is
not connected to a good aerial.!
Nevertheless, the general public
show no signs of profiting by
this advice. Quite the con-
trary, so far as one can see there
is no break in the increasing ten-
dency to rely on stray pick-up
from the mains, the line cord, or
at most a piece of wire around the
room,

Who is right—the experts or
the public?

The public would probably
argue that they are not very
much interested in performance ;
not enough, at any rate, to go
to the bother and expense of

I \ ROM time to time it is urged
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Is a Big Aerial

back to the locals. Many of these
people probably fail to realize
how much better off they would
be if they installed a proper aerial.

It is only natural for the
dealer, when his customer quotes
his rival’s claims, to assert that
his sets, too, need no aerial.
Would not the customer suspect
him of ulterior motives if he urged
the extreme desirability of having
an elaborate aerial installation
put in hand, of course at extra
cost? And the manufacturer is
caught up in the same web of
circumstance, for if he designed

erecting an electromagnetically  his receivers primarily for use
Fem i
- —— WANTED
: | /SIGNAL\UNWANTED
I ' B ATMOSPHERICS | AT ALL
A
I (E : \N0|se<acmnou FREQUENCIES
: i AERIAL MAN-MADE CONCERNED
| = | ——RESISTANCE ( DAMPING )
I | IMPEDANCE —_ REACTANCE ( DETUNING)
L d
() (b)
Fig. 1. The equivalent circuit of an aerial (a), and its properties and

products analyzed (b)

good outdoor aerial, which is
liable to be -carried away by
gales or struck by lightning, spoils
the appearance of the place,
anchors the receiver to one posi-
tion in one room, and may even
be prohibited by the landlord.
Moreover, did not the dealer say
an aerial was unnecessary and
actually impaired the selectivity?
So long as the main programmes
can be heard satisfactorily with-
out all this trouble, why worry?

So long as one can, and so long
as one is content with no more,
why indeed?

No doubt the great majority of
listeners can be dismissed at this
point. But there surely remain a
substantial number who, because
of strong local interference, can-
not satisfy even these modest de-
sires, and others who would like
to hear a wider choice of pro-
grammes but who find them so
crackly that it is a relief to turn

! For example, by the Editor on page 235 of
the July issue, and by a correspondent, T, H,
Kinman, on page 192 of the May issue.

with an outdoor aerial, they
would compare badly with other
makes on the far more likely * bit
of wire.”” So it is hardly surpris-
ing if a general impression exists
that a set for which an outdoor
aerial is recommended must be a
pretty poor sort of affair.
Wireless World readers, whose
motives no doubt are beyond sus-
picion, can help the uninstructed
and suffering public to achieve
quieter and /or more varied recep-
tion by overcoming this prejudice,
explaining in simple terms the
function of the aerial and suggest-
ing how it might be arranged to
meet the listener’'s objections
while being reasonably efficient.
There is, of course, always the
risk of being called upon actually
to do the job, but, well . .

Maximum Performance
Before embarking on a propa-
ganda campaign, it would perhaps
be as well to clarify our own ideas,
and to consider the aerial ques-
tion on a basis of maximum per-

Clarifying Ideas

on an
Awkward  Problem
formance. Such consideration

may profitably be given by
owners or designers of more or
less ordinary broadcast receivers
who want to get the best out of
them, and still more by enthusi-
asts whose interests lie with sets
of the communications type.

Leaving out of accouni sets
with no provision for external con-
nection, the aerial is the one item
in the complete outfit which is
outside the control or knowledge
of the commercial designer. He
is therefore faced with a number
of indeterminate variables. Not
only is the range of probable sig-
nal input voltage greatly exten-
ded by this uncertainty, but—a
still more tricky problem—he has
to guarantee the preselector tun-
ing without knowing what sort of
impedance may be connected (or
left unconnected) to Aerial and
Earth.

The acrial can be regarded as a
gencrator of assorted R.F.
E.M.F.s, good and bad, with its
internal impedance, as shown in
Fig. 1a. At any one frequency
the impedance can be specified
simply as a resistance and either
a capacitance or inductance, but
these elements vary widely over
the usual wavebands.

Fig. 1b is an analysis of the
subject that may help to guide
our thoughts. First, consider-
ing the aerial in its intentional
role as a source of desired signals,
such signals cover a wide range of
voltage, which may be represen-
ted as in Fig. 2 (e—g). The top
limit is the E.M.F. generated in
the aerial by the strongest field
produced at the place of reception
by a station that is liable to be
wanted ; the ‘‘local station,”” say.
The bottom limit is the weakest
wanted E.M.F. that is capable of
overriding noise E.M.F.s to the
satisfaction of the listener fur-
nished with a perfect receiver. In
a quiet situation (i.e., one rela-
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tively free from atmo-
spherics and noise picked
up by the aerial) the latter
limit~ is low, Mving a large
range of  available signal
strengths, as at a. In a noisy
situation, on the other hand, it
is high, as at b.

Putting up a larger aerial in the
b situation raises the diagram
bodily, as at ¢, if it is assumed
that signal and noise continue to
be picked up in the same ratio.
As is well known, however, if the
source of noise is close to the
receiver the likelihood is that the
large aerial will pick up little more
of it than the smaller one, so the
diagram will look more like d.
This compares more'nearly with a
for range of signals available, and
in addition is at a higher general
level. At the opposite extreme, e
represents a very small acrial in a
noisy situation, and f the same
aerial in a quiet situation. Lastly
g, a large aerial with low noisc.
(A ‘‘large’’ aerial herein means
one that develops a relatively
strong E.M.F. from a given field,
whether mainly be-
cause of size,
shape, or position.)

STRONGEST
On the right- BTATION

hand side are shown LEVEL

to the same scale

the corresponding T

limits of the re-

ceiver; at the top |

MEOIUM
AERIAL,

QUIET
SITUATION

the strongest signal
that can be applied
to the aerial ter-
minal without

_—

MEDIUM AERIAL,
NOISY SITUATION

By M. G. SCROGGIE, BSc., MIEE.

the receiver obviously requires (or
can stand) a stronger input from
the aerial.

These diagrams must not be
taken too literally, of course, be-
cause they are subject to such
complications as aerial impe-
dance, the effect of the aerial
connection on set noise, and—
most of all—the nature of the
overloading (whether it is due to
the wanted signal or to some
other). These details will be con-
sidered in turn, but in the mean-
time it should be noted that
whereas there is no limit to shift-
ing the acceptance range upwards
by loosening the coupling (except
for pick-up by the receiver other
than via the aerial socket) there is
a very definite point beyond
which the lower limit cannot be
shifted down by tightening it.

So, comparing the two sides of
Fig. 2, it appears that to get the
maximum choice of signals the
aerial ought to be at least large

AERIALS

S — —

T
LARGE AERIAL,
NOISY SITUATION
(DISTANT)

LARGE AERIAL,
NOIS{ SITUATION

_L LOCAL) n

SMALL AERIAL

QUIET
SITUATION
NOISY SITUATION I

T SMALL

AERIAL,

— -

LARGE
AERIAL,
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be quite loose.  That being so,
the real risk is that by using too
small an aerial a large part of the
range of signals brought in by it
may be below the lower limit of
the receiver and thereby lost,
while at the same time a large
part of the receiver’s range may
be above the aerial’s top limit and
so never used. Tightening the
coupling to adapt a receiver to a
weak-signal aerial had bad second-
ary effects, such as detuning ;
but loosening it for a strong-signal
aerial has good secondary eflects,
and moreover is the more easily
done without getting inside the
receiver.

Flexible Input Circuits

Regarding the aerial as a source
of signals, then, it seems fair to
say ‘‘ the bigger the better.”” At
the same time it ought to be noted
that the benefit of a really good
aerial in a quiet locality with a
strong local station cannot be
fully realized unless the whole of
its extensive range of signal level
comes within the receiver limits.
In other words, the receiver
should be well designed and ex-
pensive enough for its limits to be
far apart, or should be provided

RECEIVERS

OVERLOAO
LEVEL

LO0SE (AT AERIAL
counsmq TERMINAL)

AUDIBLE
SET NOISE
LEVEL

BETTER
RECEIVER,

RECEIVER MEDIUM
WITH  COUPLING

MEOIUM
COUPLING

overloading the SiTUATION

set, and at the vaTace WEAKEST SIGNAL {OWER LIMIT WiTH OPTIMUM COUPLING
bottom the weak- NOISE FROM AERTAL

est signal that can

override the inter- (3 () () (D () () (9 () ) (k)

nally generated Fig. 2. Diagrams representing the upper and lower useful signal limits of different

‘“set noise.”” The

aerials and receivers. Ideally the depth of the aerial line (for a given * strongest
extent of the re-

station **) should be as great as possible, and the receiver line should embrace at least the

ceiver acceptance

range depends on

what the listener is prepared
to tolerate as regards over-
loading and noise. ~But tak-
ing that for granted it can be
increased by good design, as
illustrated at j compared with
I. The general level of the range
is determined by the aerial coup-
ling; with a looser coupling (k)

same range.

enough for its bottom limit to be
above the dotted line. It might
then appear that there is a risk of
its top limit coming above the
receiver top limit. In practice
this is unlikely to happen, because
as we shall see later it is generally
necessary or desirable for other
reasons that the coupling should

with variable or alternative coup-
ling.

Unfortunately many receivers,
and not least the latest, are
neither. Of the twenty-eight
1946-7 models for which informa-
tion was available, and capable of
being connected to an aerial, not
one has a preselector stage, and
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Is a Big Aerial Worth While P—
all but three have fixed aerial
“coupling, without even a choice of
socket to suit a large or small
aerial (unless the provision of an
internal frame or plate aerial in
five others can be reckoned as an
alternative ‘‘ coupling’’). As we
have seen, the designer of a fixed-
coupling set is almost bound to
assume the aerial will be small.
Connecting a very large aerial,
which if appropriately coupled
would give much better reception,
may therefore be liable to .pro-
duce some of the following
results : —

(1) Cross-modulation, due to a
strong unwanted signal being of
such an amplitude as to sweep
one or more valves over a suffi-
ciently non-linear range for its
own modulation to be impressed
on the wanted carrier wave, no
selectivity beyond this point being
of any avail to remove it. The
general abandonment, in these
austere days, of more than one
tuning circuit before the fre-
quency-changer, accentuates this
trouble. (Only one of the twenty-
five fixed-coupling sets mentioned
has band-pass tuning.)

(2) Whistles, due mainly to
excessive strength of unwanted
signals.

(3) Distortion, due to overload-
ing of pre-volume-control stages
by a wanted local signal.

(4) Interference to other
listeners by oscillator radiation.
For example, a listener to Droit-*
wich on 200 kc/s, using an L.F.
of 465-470 kc/s, has his oscillator
working at a frequency that could
seriously worry his neighbour
tuned to North Regional on 668
ke/s.

(5) Other disadvantages to be
considered under the heading of
aerial impedance.

Better Sets Wanted

The moral of all this is not that
aerials capable of long-range re-
ception should forthwith be uni-
versally abandoned, but that
wherever possible the receiver
should include a preselector stage
or at least a two-circuit tuner, and
of course well-designed valve
operation ; and that sets which
unhappily must conform to the
present economy regime should
as an absolute minimum have two
alternative aerial sockets, and not
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attempt the
many do.

So far we have considered a
larger aerial primarily as deliver-
ing a stronger signal. But it is
not necessarily used in this way,
which, as we have seen, may be
undesirable unless the receiver
has adequate preselection or other
provision against overloading.
The alternative advantages of a
large aerial are related to the
other items in the left-hand
column of Fig. 1b.

Undesired signals, for example.
It has often been stated that a

impossible, as so

AERIAL

Fig. 3. R is the value of the
dynamic resistance of the tuned
circuit (with aerial disconnected)
together with the valve input
resistance and any other losses,
for purposes of calculating
maximum signal voltage V.

larger aerial reduces selectivity.
Assuming connection is made to
the same coupling that suits a
smaller one, that is undoubtedly
true. It does it in two main
ways: by overloading, and by
damping and detuning the first
tuned circuit.  Overloading has
just been discussed, and damping
and detuning will come up for
consideration later. Anticipating,
however, it may be said that the
answer is just the same—it is
not the size-of the aerial that is at
fault; suitably coupled, a large
aerial is in general better for
selectivity than a small one.

Next there is noise. While
atmospherics (worst at the lower
frequencies) and celestial noise
(worst at the very high fre-
quencies) certainly increase as
the aerial is enlarged, the signal/
noise ratio is hardly likely to be
worse, and may well be better,
because even if the aerial is omni-
directional a low one is generally
more screened from the signal
source than from natural noise.
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And, of course, if it is practicable
to make the aerial directional
there is considerable scope for
discriminating against noises of
these kinds.

But it is with regard to man-
made noise that the possibilities
of the aeriale are greatest. It
must be a familiar story to nearly
all readers; that an indoor aerial
is closely coupled to all the elec-
trical noise generated in the house
and brought into it by wires,
etc., while it is more or less
screened from radio signals so that
even the strongest may not always
override the noise. An outdoor
aerial, even without any special
anti-interference features, nor-
mally brings in far more signal
than additional noise, so the ratio
goes up strongly in favour of the
listener.  But obviously this
simple tryth-has yet to penetrate
many of the homes of the people.

In the more difficult situations
—those in which severe interfer-
ence comes largely from outside
the house—merely putting up an
outdoor aerial may not be
enough ; a specially sited aerial
with a screened lead-in may be
needed.

So much for the aerial as a
signal source. - Turning now to its
impedance ; it is impossible to
connect an aerial to a receiver in
such a way as to use the aerial
as a signal collector without trans-
ferring some of its impedance to
the receiver.  The effect of the
resistive component is to reduce
the Q and hence the selectivity of
the circuit to which it is coupled,
and the effect-of the reactive com-
ponent (inductive or capacitive) is
detuning, which, if not corrected,
further reduces selectivity, and
signal strength as well. So the
problem is to couple the aerial in
such a way as to introduce as
much as possible of at least the
weakest wanted signals, reduce
selectivity as little as possible, de-
tune as little as possible, and do
all of these things over all the
wavebands of the receiver, pre-
ferably without any effort on the
part of the listener.

The object of the present in-
quiry is not to solve this admit-
tedly sticky problem but to de-
cide how the size of aerial affects
the matter in terms of results.

Referring to Fig. 3, the aerial
is shown as a generator of (among
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other things) a desired voltage
which*we denote by E, a resis-
tance 7, and a reactance, usually
capacitive. This system is
coupled in any of a large variety
of different ways to the input
tuned circuit of the receiver,
across which it is desired to set
up a signal voltage; call it V.
With the aerial disconnected, the
resonant tuning circuit can be
represented as a resistance—the
dynamic resistance—denoted in
Fig. 3 by R. The input resistance
of the valve, which at the very
high frequencies may be low
enough to dominate the situation,
can also be incorporated in the
value of R.

Assuming first of all that the
set noise is negligible compared
with V, and that the object is to
make V/E as great as possible,
the well known law of generator
and load supplies the answer;
namely, that the aerial coupling
must be arranged so as to make
the receiver, looked at from the
aerial, have a reactance equal and
opposite to the aerial's (so neu-
tralizing it) and an equal resis-
tance. This done, the voltage
across 7 is obviously E /2 and the
power dissipated in it is E?/4r.
The power delivered to the re-
ceiver is clearly VZ/R, and as the
matched load condition just
applied makes these quantities
equal we have

E?/4r=V?|R

and hence
E IR
2N

as the condition for maximum
possible V, assuming no loss in-
troduced by the coupling. Given
this perfect coupling, the aerial
yielding the strongest signal is the
one with the highest E/\/7.
Putting up a large well-designed
aerial greatly increases E and may
even reduce r in comparison with
that of an inefficient indoor aerial.
Certainly it would have to be very
bad for r to increase as rapidly
as E?!

The ideally coupled aerial
appears to the receiver as the
equivalent of a resistance equal to
R in parallel with its own R, so
the effect on the Q of the re-
ceiver circuit is to reduce it by
one half. And since at any given
frequency Q is a measure of the
selectivity, that also is reduced

v
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by a half. While it is true that
nearly all receivers nowadays are
superhets, in which the first tuned
circuit has very little influence on
adjacent-channel interference, yet
its selectivity is important for pro-
tecting the receiver against cross-
modulation, second-channel inter-
ference, I.F. interference, and cer-
tain whistles. = Whereas a poor

aerial, with small E and large 7, -

has to be fairly closely coupled
in order to deliver a reasonable
V, a large aerial can give equal
or greater V with far less than
optimum coupling, and the
natural selectivity of the pre-
selector need therefore hardly be
affected.

Selectivity and Signal Strength

So in a true sense the large
aerial promotes selectivity as well
as signal strength. But again the
important thing is coupling. Fig.
4 shows how coupling can be re-
duced considerably below opti-
mum before signal strength falls
off badly, while selectivity is sub-
stantially improved. A large
aerial allows one to reduce the

OPTIMUM COUPLING

e
P

50°%, OF MAXIMUM
SELECTIVITY

SIGNAL VOLTAGE DEVELOPED ACROSS TUNED
CIRCUIT, AND CIRCUIT SELECTIVITY

e e =
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dealt with recently by L. A.
Moxon? so there is no need to do
more than recall that the coup-
ling giving maximum signal-noise
is closer than the matched-load
optimum which delivers the
strongest signal, especially if the
set noise is mainly thermal agita-
tion in the input circuit.  This
happens because the loss of signal
caused by overcoupling is not as
rapid as the reduction in thermal
noise resulting from the shunting
effect. If the valve shot noise
predominates, however, there is
negligible advantage in over-
coupling.

Lastly, aerial reactance.  Al-
though it is possible at any one
frequency to neutralize it by, say,
an equal and opposite reactance
in series, this not only introduces
more resistance but is hardly prac-
ticable over wide tuning bands.
So in practice the aerial reactance
either detunes the first circuit, or
has had to be corrected. Detun-
ing is of course even worse than
damping, in that it may actually
strengthen interference as well as
weaken the wanted signal. Cor-
rection would be
easy if the aerial
plus its coupling
were
to a constant
capacitance or in-
ductance through-
out any tuning
band, because it
could be done

Wi,

Fig. 4. Typical effect
on signal voltage
across the  pre-
selector tuning cir-
cuit, and on its
selectivity, of
varying the aerial

5
Qq.)
7,
/)',

COUPLING FROM AERIAL TO RECEIVER |

coupling much more than a small
one.

These curves also indicate the
deplorable effects of connecting a
large aerial via a coupling that is
optimum for a small one—both
selectivity and signal strength are
less than they could be.

When set noise is the limiting
factor, as it is when receiving
weak signals of very high fre-
quency on an adequately sensi-
tive receiver, signal/noise ratio
rather than signal strength is the
criterion. This subject has been

MAXIMUM coupling.

once for all in the design, and the
ganging would not be upset. It
is difficult enough to achieve such
a coupling even if the properties
of the aerial are known in
advance, and impossible if they
are not. Moreover, the type of
coupling that comes nearest to
this ideal is quite unlikely to be
the Best for signal transfer and
selectivity also over the whole
tuning range. So the designer has
to arrive at some compromise
that gives as faira balance as pos-
? Wircless World, May, 194&, PP. 171-176.0

equivalent
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sible of all three interests at all
working frequencies and with all
possible aerials. Of course it is
an outrageous demand. Nearly
every designer tries something
different, but is any satisfied?

It is a different matter alto-
gether with a fixed-frequency in-
stallation, or even for the enthu-
siast who does not mind adding
variable coupling and variable
aerial tuning controls to his DX
receiver. But in a saleable broad-
cast set it is necessary to fix the
coupling much below optimum in
order to avoid excessive detuning.
Some types of coupling can be

06

04—

l
A !
o»aﬁl S __J tion of any pro-
gramme, owing to
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But if a large aerial is connected
by a coupling designed for a
small one, the results are exces-
sive detuning, damping, and
overloading ; while the reverse
gives very poor signal strength in
relation to set noise (see Fig. 2
again). So here once more the
importance of suiting the coup-
ling to the aerial stands out.
Summarizing, then: even with
a coupling designed for it, an in-
door aerial or mains aerial de-
prives one of weak-field pro-
grammes, either because the sig-
nal voltage delivered by it is in-
sufficient to give a useful output
if the gain of the receiver is
limited, or to
override set noise
if gain is un-
limited. Such an
aerial may even
fail to supply
noise-free recep-

| its vulnerability
to local interfer-
ence. A good out-
door aerial, on
the other hand,
is better in every
respect — signal
strength, signal/

VOLTAGE DEVELOPED ACROSS TUNED
CIRCUIT BY A GIVEN SIGNAL

02 1 _‘_\

noise ratio, selec-
! tivity, and ab-
' sence of detun-
’ ing. Either sort
d of aerial unsuit-
| ably coupled

gives very poor
| results, but it is
casier to remedy

/ T

CAPACITANCE TRANSFERREO TO

TUNED CIRCUIT
Fig. s.

closer for a given detuning than
others; Fig. 5, for example, com-
pares auto-transformer and series
capacitor methods, showing the
great superiority of the former.
The whole business would be very
much easier if one could assume
that all aerials were of one kind,
either large or small. But of the
two, large would be far the
better, because for a given signal
delivery it can be coupled so
much more loosely. Or, alter-
natively, for a given detuning it
delivers so much stronger a signal.

Typical measured results showing how
inductive coupling gives much stronger reception
for a given small transfer of aerial capacitance to
the tuned circuit than series capacitance coupling.

the faults extern-
ally with thelarge
aerial. Itis up to
the set-maker,
however, to
render his 4+1
products suitable
both for the Home-and-Light
brigade and for those who want
better results. A great all-
round improvement in broad-
cast reception would result at
trifling cost if he would at least
fit two alternative aerial sockets.
The small-aerial or ‘‘no’’- aerial
people could then get a rather
stronger signal, while there would
be no need to deter the more am-
bitious listeners from putting up
a large aerial. Whefe economy is
not so binding, a more flexible
coupling still, and better preselec-

15 20pF
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tion, are the clues to an improved
range of signal acceptance.

MANUFACTURERS
LITERATURE

ITRIFIED enamel and fired
metal markings on glass are

described in a new publication
(2572) ‘‘Permanent Scales and
Markings on Glass,”” issued by

Johnson, Matthey and Co., 73-83,
Hatton Garden, London, E.C.1.

List No. 132, Issue No. 1,
‘“ Capacitors—Paper, Mica, Cera-
mic,”’ from The Telegraph Conden-

ser Co., North Acton, London,
W.3.

Receivers for export (Models
E.A.C.or, E.U.g1, E.AC.95 and

E.U.g5) are described in a coloured
brochure issued by Bush Radio,
Power Road, Chiswick, London,
W.4.

The following illustrated leaflets
have been received from Re-
diffusion, Broomhill Road, London,
S.W.18: ‘‘ Industrial Radio Heat-
ing, an ‘‘Introduction,’”’ ‘‘Radio
Heat Plastic Welder, Model J.P.1,”’
‘“Communication Equipment,
Radio and Audio Frequency Instal-
lation for Ground, Sea and Air Ser-
vices.”’

New edition (including text in
French and Spanish) of ‘‘ For Those
Who Seek the Finest, Cored Solder
in the World,”” an illustrated
brochure giving technical details of
Ersin Multicore solder, from Multi-
core Solders, Mellier House, Albe-
marle Street, London, W.1.

INustrated leaflet  describing
V.S.E. receivers and sound ampli-
fying equipment from V.S.E. Con-
struction Co., 5-7, Denman Street,
London, W.1.

Leaflet describing permanent-
magnet loudspeakers made by
Richard Allan Radio, Caledonia

Road, Batley, Yorks.

Catalogue of electrical products
(issue No. 4) from M.O.S., 24, New
Road, London, E.1.

““Push-pull Phase Splitter" :

Correction

In expression (3) of the appendix
(our August issue) the square should
have been omitted from g, in the
numerator. This article by Capt, E.
Jeftery, AM.LE.E.,, was written by
permission of the Commandant, Elec-
trical Wing, R.E.M.E. Training Centre,
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Bass Compensation

L

proportional to the

amount of feedback
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2
[ AMPLIFIER RESPONSE (ﬁ +(%)) is

(8); so that if this
made propor-
tional to frequency,

o

the output may be

w
expressed as —
w

where w is the
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angular frequency

o4 ™SASSUMEO RECOROING RESPONSE

at which the gain

is unity.

If this response
is added to the

Fig. 1. Calculated

response when feed-
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from the pickup is propor-

tional to the transverse velo-
city of the needle in the groove.
Hence, with constant output the
recording amplitude is inversely
proportional to the {frequency,
and the required amplitude for
very low notes becomes im-
practicably  large. This is
normally overcome by having a
recording response which is con-
stant above a given frequency
(usually about 250 cfs), and
proportional to frequency below
this.

In order to restore the response,
the gain of the reproducing
amplifier must be constant above
250 c/s and inversely proportional
to frequency below this.

The usual circuits amplify above
the normal level required and
produce a response of approxi-
mately the right shape by a series
of R-C filters. These can be
made very close to the theoretical
response with a carefully designed
circuit, but have the disadvantage
that they tend to be critical in
the choice of component values
and it is difficult to vary the
frequency at which correction
starts.

The following system is based
on the fact that in an amplifier
of high gain with negative feed-
back the response is inversely

IN a disc recording the output

456 810 back is 9o degrees

out of phase.

original signal the response is
w
:" + 1, which is correct at low

and high frequencies, but when
w = w, the gain is 2 instead of 1.
If however the two components
are 9o° out of phase the magnitude

—_—
is \/1 + (ﬁ) which is 4/2 when
w
@ = wy. This is only 3db up on
what is required, giving an overall
response of 4 14 db.
Fig. 1 shows the

response
from a device of

this form

It is expressed in terms of By
wo
A simple circuit having this
response is shown in Fig. (2).
If the input is v; and the
output is v, and the gain of the
amplifier is high the voltage at
the grid of the valve can be taken
as zero, so

JwC R,

1
.. Response = %o  Rytjub
Vg R,

1
- E,(I + ,‘ﬁ)

R, + R, +
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A System
Using Negative
Feedback

By J. ELLIS, BSc.

Thus the normal gain is —g—’ ,and
1

CR,

By making R, > R,; this
circuit can provide gain as well as
bass compensation, but of course
this reduces the available increase
for low frequencies since the upper
limit of gain is the normal gain
of the valve without feedback.

With an R.F. pentode and a
fairly high H.T. voltage, a gain
of 200 can be obtained. In pushing
up the gain, however, R should
be kept small in comparison with

Fig. 2. Prac~ HEY

tical circuit
giving re-
sponse shown 3 R

in Fig. 1. 1

R,

R

INPUT

R, to avoid a shunting effect by
R, since R and R, are effectively
in parallel as the grid is nearly
at earth potential.
The best theoreti-
cal way of varying w,
is by making C vari-
able, but it is often
more convenient in
practice to vary R,.
This alters the gain unlessadouble-
ganged potential divider is used
and R, made proportional to R,,
This complicates matters by
altering the impedance of the
feedback circuit and seriously

=0
I

juC
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Bass Compensation—

limits the upper value of R,
and R,, due to the difficulty of
obtaining high-value * pots.”’

If then a fixed value of w, or
only a small adjustment is re-
quired this circuit provides an
accurate bass compensation with
a simple circuit and 20 per cent
tolerance components. Of course,
more accurate values are required
to give a precise value of w,, but
as w, can be varied easily this is
of little importance. Moreover,
this circuit is practically distor-
tionless because of the large
proportion of negative feed-back,
for although the feedback may
not be very great at low fre-
quencies in some cases the feed-
back at the harmonic frequencies
will be much more effective and
it is the harmonics in the output
which cause the trouble.

If a wide variation of w, is
required, the rather more complex
circuit of Fig. 3 is better. This,
roughly, produces a response ot

j Lo and this'is added to the
w

original. @, can be varied by

Fig. 3. Re- _"'T'+

commended

circuit  for
wider range
of values of f

INPUT —»l

ouTPUT

4[4—
(

altering the proportion added to
the original signal. Call this
proportion «, then the response is :

R, . L )
! _aR—l< —wCR2
I q
=1—a<1—wCR2), if R, = R,
Ca(ir )
JoCRH(1 — )

— @ —a(1+52),

o

where Wy = m.
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a is varied byVR,. By varying
o between 0 and 1, w, can be
varied between o and o.

I have not given exact circuit
values for these two circuits
as they will vary with the type
of valve used, the H.T. supply
available, the gain required and
the amount of variation of w,
required.

Using the circuit of Fig. 2 and
requiring unity gain and a
frequency of 250 c/s for the start
of the correction, with an H.T.
supply of 250 volts, and using an
EF36 R, = R, = 1MQ, R
220kQ, C = 600 ppF and a screen-

dropping resistance of 2.2MQ
should give good results. A pot
included as part of R, will

provide fine adjustment for w,.
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In the circuit of Fig. 3 R, =
R,=1MQ, R = 220kQ, C =
200upF will give w,/27 = 250C/s
when o« = 0.25. VR, and VR,
should be high, preferably with
VR, > VR, and R; = VR,. .&f
course, if no volume control is
needed at this point VR, is
simply the grid leak of the next
valve, or is left out altogether
if there is a D.C. path to earth
through the input.

In adding one of these circuits
before an existing A.F. amplifier
it must be remembered that it
acts as an additional stage and
‘“ motor-boating ”’ may be ex-
perienced due to low-frequency
feedback through the power supply
unless the usual precautions for
multistage amplifiers are observed.

Measuring Gear at Stockholm

Lost British Opportunities

(From a Correspondent)

MERICAN, British, Czech,

Danish, French, Finnish, Swiss,
Swedish, Italian, Dutch, Norwegian
and Austrian firms were all repre-
sented at the international exhibi-
tion of measuring instruments and
laboratory equipment held in Stock-
holm from May 31 to June 3. It
was surprising to find how little new
there was in the radio and electronic
field and how closely the Continental
equipment resembled the British
and American familiar designs. Six
years of isolation have produced no
major differences in technique.

The exhibition, like that of the
Physical Society, covered a very
wide range of equipment. On the
fringe of the radio engineers’ field
were three exhibits of electron
microscopes, one Swedish, one
Dutch and one American, all giving
very satisfactory demonstrations.

Generally speaking, it was all
rather discouraging to a British
visitor. Sweden is a ‘‘hard-
currency '’ country and is anxious
to buy equipment. Great Britain is
supposed to be anxious to sell goods
abroad, and the light-current elec-
trical industry has an almost ideal
export article, using relatively little
material for a high price. The enor-
mous capital investment in war-time
‘““know-how ’’ is an asset, but a
wasting one, and every instrument
sold now is some return on this
capital. British manufacturers and
their agents did not appear to be
making the most of their oppor-
tunities in Stockholm.

There were some notable excep-

»

tions. Cambridge Instruments and
Sullivan both showed equipment
which was unmistakable and well
maintained the British reputation
in their field. Here indeed there was
no question of our supremacy. Only
Johnson Matthey and Avo were
notable among the other exhibitors.
Johnson Matthey showed a wide
range of their materials, including
ceramics, and silvered mica con-
densers, while Avo, represented by
Svenska Radio A.B., had their full
range of test equipment on view,
and a very willing demonstrator.
Only one stand showed any micro-
wave equipment, and this was
merely a jumble of magnetrons,
T.R. gaps and bits of wave guides.
A great opportunity was wasted
here, for commonplaces of British
technique are novelties in Sweden,
and the future for navigational aids
for shipping is a very great one.
The British Council stand de-
serves special mention in this note.
Throughout the morning of my
visit it was deserted, and a collec-
tion of out-of-date textbooks lay
where they had fallen when dusted
the day before. The main feature
was a screen carrying photographs
of early English navigational aids.
There are some British devices later
than Harrison’s chronometer—in-
deed, there are so many that no one
seems to know which to use. And
there are some new books, too.
Copies of Wireless Engineer, the
Journal of Scientific Instruments
and the Proceedings of the Radio-
location Convention of the L.E.E.
would have been fitting supporters.
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R-C Oscillator Control

HE operation of an R-C
oscillator is based upon
the possibility of arrang-
ing a number of resistive and
capacitive elements to form a
network having, at one critical
frequency, a phase shift of zero,
or 180 degrees, from input to out-

ut.
The typical R-C oscillator, as

+

ol

Fig. 1 Basic Wien bridge R-C
oscillator.

represented by the two-stage re-
generative amplifier of Fig. 1,
embodies the well-known fre-
quency-selective network derived
from the Wien Bridge' the charac-
teristic of which is that at the
critical frequency f=1/27RC
there is zero phase shift, and a
minimum attenuation of 1/3.
The amplifier is accordingly de-
signed to provide zero phase shift
throughout the desirable fre-
quency range and the gain is ad-
justed to slightly in excess of that
required to sustain oscillations,
i.e., 3 plus.

Among the principal advan-
tages are good frequency stability
and the possibility of obtaining a
convenient frequency law by suit-
able choice of values. The out-
standing disadvantage, however,
with wide-range operation is the
necessity for ganged tuning con-
trols. In order to overcome this,
the writer recently developed a
form of composite network in
which the tuning may be accom-

1 « New Type of Selective Circuit and Some
Applications,”” by H. H. Scott, Proc. I.RE.,
February, 1938, p. 226,

Design of Network for

Single:Component Frequency Adjustment

plished by means of a single
potentiometer control.

The basis of this development
may be understood by reference
to Fig. 2, which shows two net-
works fed from the same source.
The normal output terminals are
bridged by a high resistance
potentiometer P, and the output
of the composite network is taken
from the slider of the potentio-
meter. Suppose that network 1
has a critical frequency of 100
c/s, and that of network 2 is
1,000 c/s. When the slider is at
its left extremity, point a, the
transmission characteristic will be
that of the left network. Simi-
larly, when the slider is at point
b the characteristic is that of the
right-hand network. At any in-
termediate point the composite
characteristic will be interme-
diate between the two extremes.

When such a network is em-
bodied in an oscillator it will be

|

| i l :’J’r
e.("P aP . f e,
1

PA b

L 1 —
| 2

Fig. 2 Combination of two dis-
similar frequency discriminating
networks.

found that with a perfectly linear
potentiometer the frequency law
is exactly logarithmic, which is
very desirable in many applica-
tions. At the centre of the poten-
tiometer track, for example, the
frequency will be the geometric
mean of the two extremes. In
the example above this would be

y 100,000=316.2¢[s. Conversely,

By
B. J. SOLLEY

by using a truly logarithmic po-
tentiometer, the frequency law
will be linear. The potentiometer
must have a value in excess of
about seven times the highest
component resistor to ensure that
the two component networks do
not interact. Thus where the
highest resistor in the network is
100k(? a potentiometer of 1MQ
will be satisfactory.

It is tempting to suppose that
by using two component net-
works with a large ratio of criti-
cal frequencies a very wide range
could be accommodated. The
matter may be elucidated as fol-
lows :—

The phase shift of the network
is given by :

I —

3
tang = - where a= f/f,.
3a

f being any frequency and f, be-
ing the critical frequency.

The attenuation is given by:
cosg

3

It can be shown that the locus
of the vector ratio e /e, is a
circle, as the frequency is varied
from zero to infinity. The circle
diagram of Fig. 3 has been con-
structed from the above expres-
sions for phase and attenuation,

03
/o-z'o B

Fig. 3 Circle diagram for output
vector of R-C network.
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and from it the value of ¢,/e,
may be obtained for any value of
a. At a=1 the value is 1/3 and
the phase shift is zero, corres-
ponding to the vector OD. For
greater convenience this line OD
has been divided into tenths. Let
us take the case where the ratio
of critical frequencies of the com-
posite network is g9:1, e.g., left
network 100 c/s and right net-
work goo c/s. If the input is
connected to an audio generator
operating at 300 c/s (i.e., the geo-
metric mean), then the individual
vectors of the networks will be re-
presented by the lines OA and OB
in the diagram with the slider at
the centre of the potentiometer
track. By joining the two vec-
tors with the line AB the output
at the slider will be given by the

Wireless World

automatic gain or regeneration
control in order to compensate for
the ‘“dip "’ in characteristic over
a wide range. For a smaller range
the network ratios may be se-
lected on the
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fixed oscillator employing a
simple network. Reference to
Fig. 4 shows that for a frequency
change of 20 per cent the output
of the composite network changes

FREQUENCY

basis of some

given permissible sy i3 4 5670000 15 2 30
change in ampli- 4

tude. For ex- 3 M —
ample, if the out- S o / \
put is not to vary & N 2501
by more than 3 ' e 9:

1 db, then the 10

maximum fre- 09,

quency ratio will 08 :

be seen from the 07

curves to be 4:1.
The greatest ad-
vantage will
obviously be
gained at the higher frequencies,
where a given ratio embraces
a larger absolute range.
A further in-
teresting develop-
% ment of this

line OC. In this case, the output
FREQUENCY
o 2 3 4 scjr_aorlo 15 2

system is to use

(]
R ,

the network in-

|\ J

verted; that is, to

/

/
/
/

derive the output

07

4
A\\‘
osl— 9:1

from across the

~

>

= series elements of

I \‘ )4 the networks, as
oob— n L in Fig. 5. The
. 5¢1 circle diagram for
ol L this condition

shows that the

0

Fig. 4 In-phase output of composite network for
three ratios of critical frequencies.

OC (in-phase) is 0.56 of maxi-
mum. As would be expected,
this point gives the value of the
lowest output for the whole in-
terval between the two extreme
positions. Thus, if the input is
varied, at constant amplitude,
from 100 to oo c/s and the slider
is made to follow to give no phase
shift at all frequencies through-
out this range, then the curve of
output against frequency will be
as shown in Fig. 4, labelled g:1.
Some other curves are also given
to show how the output varies
with frequency, at zero phase
shift, for different ratios of criti-
cal frequencies in the component
networks.

It will now be clear that for use
in an oscillator the composite net-
work must be associated with an
amplifier having some form of

amplitude
changes are much
smaller than
before. A set of
curves for this
system is given in Fig. 6.

A more complicated arrange-
ment, but one which has many
points in its favour, is to use a
composite network in the vari-
able oscillator of a B.F.O., the

1

e, -»P " A e
- L {

| 2

Fig. 5 Output taken across series-
connected elements.

Fig. 6 In-phase output of inverted composite

network.

less than o.5 per cent. Accord-
ingly, in the case where the vari-
able oscillator operates from 100
c/s to 120 c/s, the output would
be practically constant. In such
an arrangement it becomes a rela-
tively simple matter to ensure
the same stability for both oscil-
lators. Consequently a very uni-
form output of low distortion is
obtainable. Using a linear poten-
tiometer, the frequency law over
a 20 c¢ /s range would be substan-
tially linear because of the small
range of frequency in the compo-
site network.

With any of these arrange-
ments employing the composite
network the use of a tapped
bridging resistor is quite practic-
able, and the work of computing
the values between the taps is
simple, since for a given frequency
range the values required are re-
lated only to the total value of
the bridging resistance. N

Television Papers

REPRIN’I‘S in full of a large num-
ber of papers by R.C.A. authors
are contained in ‘‘ Television."
Vol. III covers 1938-1941 and has
486 pages, while Vol. IV covers
1941-1946 in 510 pages. Summaries
of papers not given in full are in-
cluded, and in Vol. III there are
also summaries of the papers in
Vols. I and II which cover 1936-1938
and are out of print.

They are priced at $2.50 each
($1.50 paper bound) and are pub-
lished by R.C.A. Review, Radio
Corporation of America, R.C.A.
Laboratories Division, Princeton,
New Jersey, U.S.A.
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Bush Television Model T91

Straight Circuit for Vision:
Superhet for Sound

diagram that the receiver
consists essentially of a
straight vision channel with four
R.F. stages, diode detector, and
one V.F.stage. Thesound channel
is a superheterodyne fed from the
second vision R.F. stage and
comprises a triode-hexode fre-
quency changer, one LF. stage,
duo-diode-triode detector, A.V.C.
source and A.F. amplifier and
pentode output valve. Noise sup-
pressors are fitted in both channels,
A ¢-in C.R. tube is used with
electromagnetic  deflection, the
saw-tooth currents being generated
by two two-valve time-bases.
The E.H.T. supply is taken
from the mains with a transformer
and valve rectifier and there are
two rectifiers in the H.T. supply
for the rest of the equipment.

IT can be seen from the circuit

In the vision channel the inter-
valve couplings are a mixture of
single- and double-tuned circuit
types, the latter having the form
of *‘ top end *’ capacitance-coupled
band-pass filters. No unavoidable
capacitance is added to the cir-
cuits and the circuits are trimmed
by movable brass slugs fitted to
the coils.

The detector and V.F. stage are
conventional so far as the vision
signal is concerned and the output
at the anode of the V.F. valve is
fed directly to the grid of the
C.R. tube. A resistance is in-
cluded in the cathode of the V.F.
valve and the V.F. signal is de-
veloped here also but in opposite
phase to that at the anode. A

Picture Size: 7iinxé6in,
Vatves: 16+3 rectifiers.
Front Panet Controls: Sound volume, tone.

Side Panel Controls: Contrast, brightness,
frame hold, line hold, tune.

Subsidiary Controls: Height, width, focus,
linearity, vision, noise limiter, frame
and line holds, local-distance switch.

Price: 56 gns.+£13 4s 3d purchase tax.

diode limiter is connected to the
cathode and it produces positive-
going sync pulses in its output
which are fed through a differen-
tiator and an integrator respec-
tively to the line and frame time-
bases.

The saw-tooth generators for
both scans are thyratrons and
they feed output pentodes which
supply the saw-tooth deflecting
currents to the coils through
transformers. Negative feed-
back by means of variable re-
sistors in the cathode lead of the
line-scan amplifier is used to con-
trol the output and the resistor
forms the picture-width con-
trol. On the frame amplifier

The power unit, which includes
the sound output valve, is housed ]
at the bottom of the cabinet.

the input
potentiometer which forms the

is controlled by a

height control. Other variable
resistors in the saw-tooth
generators control the charging
currents of the time-base
capacitors and form the line- and
frame-hold controls.

A limiter with an adjustable
threshold is connected to the
grid of the C.R. tube and it limits
the input at the peak white level.
It thus removes much of the
nuisance value of ignition inter-
ference because it prevents the
large white blotches which would
otherwise occur through the de-
focusing of the spot on large peaks
of interference. The limiter is a
diode which is normally biased to
be non-conductive but which con-
ducts virtually to short-circuit the
tube input when the grid becomes
more positive-than the peak white
level.

The sound channel is unusual
in being a superheterodyne with
an intermediate frequency of
725 kc/s and the frequency-
changer is fed from the output of
the second vision-channel stage
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Bush Television Model T91—
of the R.F. amplifier. A trap
circuit tuned to the oscillator
frequency is coupled to the input
circtit of the mixer.

The I.F. amplifier has one
valve with two coupled pairs of
tuned circuits arranged for a

Wireless World

tiometer on the detector output.
On the vision side gain control,
labelled ‘‘contrast,”” is provided
by a variable resistor in the
cathode circuit of the 2nd and 3rd
R.F. stages, and the range of con-
trol is increased by the local-dis-
tance switch which enables an ad-

~

VISION CHANNEL
= "
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the volume control when a noise
pulse of greater amplitude than
that corresponding to the peak of
100 per cent modulation is re-
ceived.

The two sound-channel controls
are volume and tone, and the on-
off switch is combined with the

SYNC SEPARATOR
—_— N

but a panel-méunted trimmer is
provided to give a small range of
control.

~ A duo-diode-triode acts as de-
tector and first A.F. stage and
also provides A.G.C. in the sound
channel only. The sound volume
control is the customary poten-

The noise suppressor on the

sound channel is of a conventional
type and is automatically biased
by the rectified D.C. output of the
detector.
the metal rectifier is normally non-
conductive, but it becomes con-
ductive virtually to short-circuit

It is arranged so that

.
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SOUND CHANNEL
wide pass band to minimize the ditignal resistor to be included latter. They are mounted on the
effects of oscillator drift. The in the circuit of the first stage front between the speaker and the
oscillator tuning,is largely pre-set,  for areas of high field strength. tube. The vision-channel con-

trols are mounted at the side of
the cabinet in a recess and are of
two kinds.

Those for normal user

adjustment are fitted with knobs
and others—subsidiary controls
which need only occasional use—
have no knobs but have saw-cuts
in their shafts to take a screw-
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driver. The normal controls
are:—
Contrast = Vision channel
R.F. gain.

Brightness=C. R. tube bias.
Line Hold=Line scan saw-
tooth frequency.

Frame Hold=Frame scan

LINE TIME BASE

World

Height = Gain control in line-
scan amplifier.
Width=Gain control
frame-scan amplifier.
Focus = Resistor shunting the
focus coil.
In addition, there are a number
of screwdriver-adjustment con-

in

FRAME IIME BASE

325

the linearity control. This last is
a variable resistor which, in series
with a capacitor, is shunted across
the line-deflector coil to provide
the correct damping.

The focus coil can be tilted for
centring the picture by three ad-
justing screws which are easily
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The complete circuit diagram of
the equipment. The plug and
socket inter-unit connections are
shown as well as the values of
components.

saw-tooth frequency.
Tune = Sound-channel oscilla-
tor frequency.
The screwdriver controls on the
side-panel are:— .

= -
Teuk 18

1W&/350

1W4/350

accessible from the rear.
The back of the tube
projects slightly beyond
the cabinet and is
accordingly covered by
a dome on the cabinet
back-plate.

On test the receiver
performed excellently.
The synchronizing is
very hard and the inter-
lacing is distinctly good.
The line- and frame-
hold controls might
; almost be dispensed
| . with as ' knobbed con-

POWER SUPPLY

accessible pre-set con-

AC MAINS
J

trols; the synchronizing
is rigid enough for 50
per cent of their travel
to have no noticeable

trols”’ and replaced by

trols accessible by removing the
rear cover of the set and intended
mainly for use by servicemen.
They include the vision-channel
noise limiter threshold control and

effect. At no time

during the tests was it

necessary to adjust these controls.
The contrast and brightness
controls in themselves function
normally and are by no means
critical. Their operation is; how-
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ever, rather tied up with the noise
limiter adjustment and is compli-
cated by the fact that this is an
internal pre-set control. On set-

ting up, the correct procedure

would normally be to back off the
noise limiter and adjust Contrast
and Brightness for the best pic-

ture. Then the limiter would be
adjusted so that it just has no
effect on peak white.

However, it is often found that
some subsequent adjustment to
the brightness control is needed to
suit different programmes and the
limiter does then seem to restrict
the range available. When
correctly adjusted the limiter is
very effective in preventing de-
focusing of the spot under condi-
tions of ignition interference and

Wireless World

it thus greatly reduces the visible
effect of such interference. The
slight increase in the complexity
of adjustment is a small price to
pay for this.

The focus is good and does not
drift noticeably with
changes of tempera-
ture, nor does the tun-
ing of the sound
channel which shows
that the sound band-
width is adequate in
relation to the oscil-
lator stability. The
picture quality is ex-
cellent and the bright-
ness adequate for day-
light viewing.

On the sound side,
the quality is good
with an adequate

The vision channel is
at the top with the
sound channel at the
bottom and the time-
bases between them.

high-frequency response. The per-
formance of the ignition-inter-
ference suppressor is very satis-
fying and reduces the major part
of interference experienced to
negligible proportions.

The set is housed in a cabinet
standing 3ft }in high and measur-
ing 16f§in wide by 15}in deep.
The cowling over the C.R. tube
projects 2}in at the rear. The set
is in two units with plug inter-
connections, the sound output
valve being housed on the power
unit.

The equipment is intended for
use with a coaxial feeder and an
attenuator is available for areas of
exceptionally high field strength.

Interference from R.F. Heaters

Investigations of External Fields

A REPORT recently issued by
The British Electrical and
Allied Industries Research Asso-
ciation reveals some interesting
facts on the nature and extent of
the interference that may be caused
by industrial R.F. heating equip-
ment, especially when the apparatus
is inadequately shielded.

The report does not cover mains-

borne interference but only that
produced by radiation from the
R.F. generator and the auxiliary
equipment.

Investigations were undertaken
on three different installations, (a)
a 45-kW induction heating plant
generating R.F. power at about
60okc/s; (b) a dielectric heating
set delivering 25 kW at frequencies
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of the order of 15Mc/s; (c) a
2.5-kW dielectric heater for 5 to
20 Mc/s operation.

For investigating the external
fields a modified Army set type
R206 was used. This is a sensitive
11-valve superhet covering 550
ke/s to 30Me/s with provision for
operation from a 12-V battery.

Equipment (a) was housed in a
3-in square mesh galvanized iron
screened cubicle with a standard
mains filter installed, The R.F.
current in the work coil was 150 A.

Interference was recorded over an
irregular area due no doubt to the
presence of buildings. A field
strength of 40db above 14V per
metre was recorded over an area of
approximately 0.0Q45 square mile
and of 30 db over 0.27 square mile.
The longest radius of the higher sig-
nal level was about 8o yards.

The set (b) was unscreened and
its radiated field extended over a
very considerable area, 70db above
the datum level being recorded over
0.013 square mile, 50db over o.11
square mile and 30db over 2.4
square miles. Removing the load
circuit gave only a small reduction
in the intensity of the radiated
interference.

Installation (¢) was fully screened
in a sheet-steel cabinet with filtered
mains supply. Very little interfer-
ence was recorded and a field
strength of 20db only affected a
small area of 0.1 square mile.

The same equipment, but with
extended unscreened work elec-
trodes, produced a slight increase
in local interference raising the area
for a 20-db field to o.15 square mile.

Conclusions drawn from these
tests reveal that with unscreened
equipment interference can be very
severe, the 25-kW set (b), for ex-
ample, producing 10oxV per metre
of interference over approximately
0.5 square mile at 15 Mc/s,

Radiation takes place from the
R.F. generator and the work elec-
trodes and any unscreened part of
the apparatus carrying R.F. cur-
rents,

Harmonic frequencies are also
radiated, the lower order ones can
have amplitudes up to 50 per cent
of the fundamental. Both ampli-
tude and frequency modulation are
present, the former mainly due to
inadequate H.T. smoothing, the
latter to effects of applied loads.

Quite simple screening produces a
very marked reduction of the field
intensity and the higher field
strengths can be confined largely to
the factory area.

This report, which is obtainable
from the E.R.A. at 15, Savoy
Street, London, W.C.2, is priced at

3/6.
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There are two suitable alternatives to the 12Z3—
the 1D6 and the 25Z4G ; both need a change of socket.
The 12Z3 has a 12.6 volt heater whereas those of its
replacement types have 25 volt, necessitating a small
decrease in line cord resistance. All three types are
half-wave rectifiers.

Cut out and file them in

ference index.
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Judge your success

Q
by an ffrré) test

Whether you build a high fidelity radiogram or just a straight

record reproducer, give it a fair test with an ffrr record.

Don't

ask it to reproduce frequencies that aren’t there. 'Decca ffrr

recordings cover from 30 to 14,000 cycles per second. Any of the

following records made the Decca ffrr way will instantly tell you

how far you have reached that high degree of fidelity which was your

aim. If your local dealer cannot supply you with these ffrr records

please write direct to us.

Full Symphony Orchestra
Symphonie Fantastique, Op. I4.
Symphony (Berlioz)
he Concertgebouw Orchestra of Amsterdam

Conductor : Eduard van Beinum K 1626-31
Auta. couplings AK 1626-31

Solo piana and Full Symphony Orchestra
Eileen Joyce (piano)
Symphonic Variations (Cesar Frank
with L'Orchestréde la Société du
de Paris
Conductor : Charles Miinch
Auto. couplings AK 1587-8

Fantastic

onservatoijre

K 1587-8

Contralto soloist and Full Symphony Orchestra
Lieder Eines Fahrenden Gesellen (GustavMahler)
No. I. Wenn mein Schatz Hochzeit macht

No. 2. Ging heut’ Morgen iiber's Feld K 1624
No. 3. Ich hab’ ein gliihend Messer
No. 4. Die zwei blauen Augen K 1625

Eugenia Zareska (Contralto) with
The London Phitharmonic Orchestra
Conductor : Eduard van Beinum

Auto. couplings AK 1624-25

Orchestra ond Chorus
Faust—Waltz and chorus (Gounod)
Romeo and Jullet—Swift hours of pleasure
Gounod)
he B.B.C. Theatre Orchestra and Chorus

Conductor : Walter Goehr K 1599

Organ Solo
Toccata and Fugue in D Minor (J. S. Bach)
Jeanne Demessieux (Organ) K 1635
Recorded ot St. Mark's Church, North Audley Street, London

Operatic Soloists and Full Orchestra
Boris Godounov—Nursery scene (Moussorgsky)
Derek Barsham (Boy Soprano)
Gladys Palmer (Contralto) Norman Lumsden (Bass)
with The London Symphony Orchestra
Conductor : Stanford Robinson
Recorded at Kingsway Hall, London

K 1601

Violin and Piano
Polanaise Brillante No. 2, Op. 21 (Wieniawski)
Ida Haendel (violin) with piano accompaniment b
Adela Kotowska K 121

Rumba Band
Tell me again (Dime Porque) Beguine
Vocalist : Ronald Magar
Quimbamba (Canto Negroid)
Vocalists : Edmundo Ros and Choir
Edmundo Ros and his Rumba Band
(at ** The Bagatelle,”” London)

F 8757

Swing Band
Mountain Greenery
Experiment
Ted Heath and his Music

F 8756

The Decca Record Company Limlited, 1-3 Brixton Road, London, S.W.9
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Broadcast Reception for

‘* school classrooms have
shown that a far more
exacting specification for the
radio receiver and its associated
equipment than is generally found
in the ordinary domestic set is
desirable for educational pur-
poses. An effective audible range
of from about 6oc/s to 12,000¢/s
is required from the sound-ampli-
fying equipment if speech and
music “are to appear sufficiently
natural to prevent aural fatigue
and the consequent wandering of
the pupils’ attention. Over this
range of frequencies the response
must be linear and with a total
harmonic distortion not exceeding
about 2 per cent.

Given these desirable qualities,
the actual intensity of sound re-
quired adequately to serve a large
classroom becomes surprisingly
low, and this is an important
factor since it prevents the dis-
traction of attention in adjoining
classrooms.

The requirements at different
schools vary so widely that it is
very doubtful if any one type of
receiving equipment, or any
standardized layout of the units,
could be made to satisfy them all.
The issue is also complicated by
the fact that facilities for gramo-
phone reproduction are also re-
quired in many cases. In these
circumstances a number of dif-
ferent arrangements must be con-
sidered. Details of three typical
ones are as follows:—

System No. 1.—In this system
the radio receiver is located in a
central radio room and the output
taken at a low audio level to a
portable amplifier in the class-
room. The receiver can be
switched on and off by remote
control and each classroom is thus
wired with a suitable control line
and a balanced pair cable of about
3000hms for the low-level audio
output from the radio set. This
low-level signal is then amplified

I :XTENDED listening tests in

in the classroom and the volume

adjusted on the amplifier for the
prevailing conditions.

If recorded matter is to be em-
ployed a portable gramophone
unit is plugged into the amplifier.

Schools

Description of
an ‘‘Approved”’
Installation

[Courtesy Audis

Rear view of the central receiving
equipment. At the top is the
radio receiver, below are the two
amplifiers, then follow a local
monitoring loudspeaker and fin-
ally contactor and power units.

System No. 2.—With this
system all the apparatus is located
in a central radio room. It com-
prises a radio receiver, radio
amplifier, gramophone amplifier
and contactor unit which switches
the radio or gramophone output
as required to the appropriate
classroom on operation of the re-
mote switching there.

In the classroom is a loud-
speaker and a remote control unit,
the latter being fitted with a
socket for plugging in a gramo-
phone unit.

In this system the amplified
radio signal is fed to the class-
room, while if gramophone repro-
duction is required the output
from the gramophone unit is fed
from the classroom to the central
amplifier, then back again at high
level to the classroom loud-
speaker.

Unless duplicate gramophone
amplifiers are installed only one
classroom can have recorded
matter, but all fitted classrooms
can, of course, have the radio pro-
gramme, which condition also
applies to the No. 1 arrangement.

System No. 3.—This is a modi-
fication of No. 2 and employs
centralized equipment, but has, in
addition, a central control point
where any classroom can be
switched to the radio programme
or to a gramophone recording. A
feature of this installation is the
provision at the central control for
a microphone, the output of
which, suitably amplified, can be
relayed to any particular class-
room, or to all at the same time.
The only control in the classroom
is of the loudspeaker output.

Experimental Prototype.—Com-
prehensive radio and sound
amplifying equipment has re-
cently been installed at Rowland
Hill School, Totfenham, London,
by Audix, of Sheldrake House,
London, S.E.5. It was designed
in collaboration with the Central
Council for School Broadcasting,
and, apart from serving the needs
of this particular school, was in-
tended to form a basis on which
designs to meet the varying Tre-
quirements of other educational
authorities may be built.
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In conception it follows very
closely the design of the second
installation plan described, as all
the main equipment is centralized
and only a loudspeaker and con-
trol unit fitted in each of the 10
classrooms wired into the system.

One addition has been made,
and that is the provision of a
separate amplifier in the school
assembly hall giving a somewhat
larger power output than would
be obtainable from the classroom
equipment. It provides for radio,
gramophone or microphone repro-
duction, taking the radio pro-
gramme from the school central
receiver and the recorded matter
from a self-contained gramophone
unit. A schematic layout of this
installation is reproduced here.

Radio Unit.—Rack construction
is adopted for the central equip-
ment, which consists of a five-
valve superheterodyne receiver,
radio and gramophone amplifiers,
power supply units and relay
panel. The radio receiver covers
the medium and the long waves
only, using a normal tuning
system, and has provision also for
four pre-tuned programmes, three
in the medium and one in the
long wavebands. These are
selected by a rotary switch. An
unusual feature is the incorpora-
tion of a valve voltmeter as a
tuning meter, it being considered
that far more accurate tuning is
effected by this means than by
any other.

The receiver includes one R.F.,
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diode triode pro-
viding detection,
AGC. and a
stage of A.F.
amplification. The
output is taken
from the cathode
circuit of this
valve, which has
an output im-
pedance of 300
ohms. A tun-
able filter, cover-
ing a range of 7
to 14 kc/s, iscon-
nected in the

[Courtesy Audix
Typical classroom
installation com-
prising loudspeaker,
wall-mounted con-
trol unit and port-
able gramophone.

grid circuit of the last valve for
suppressing any adjacent-channel
whistles that may occur as a result
of the wide I.F. bandwidths.
Radio and Gramophone Ampli-
fiers.—Mounted in the rack are
two power amplifiers capable of
20 watts audio output each, one
for radio and the other for gramo-
phone. They are similar in that
both employ four 6L6 valves in a
parallel push-pull output circuit
with negative feedback. The
driver stage is a double-triode
functioning as a phase splitter.
In the radio amplifier the phase
splitter is preceded by one stage

RADIO ROOM Schematic layout _of CLASSROOM
school installation
employing centralized LOUp
O receiver and ampli- SPEAKER .
RADIO fiers.
RECEIVER | o o CoNTROL
Mmmo al e O) RADIO PROGRAMME _ \ +
AMPLIFIE > S e————|
(LOwW POWER) Ad —>-oo0- A
GRAMOPHONE| © [TcRamorrone —~=
AMPLIFIER A \
= (HIGH POWER)
MONITOR [ L
CONTROL | 4 A of voltage amplifica-
PANEL * 00 e oRe —TT1 tion, but inp the
POWER gramophone ampli-
SUPPLIES fier two stages, in a
s double triode, are
. 4 J J employed. The aim
stage, a triode-hexode frequency , 4 has been to obtain

changer, one I.F. amplifier at
465 kc/s giving bandwidths of
+6.5, £9.8 or +16 kc/s. Follow-
ing the L.F. stage is a double-

TO OTHER -

classrooMs  a  flat response in
these amplifiers and over the
range 25 to 15,000 c/s the varia-
tion does not exceed +1 db.
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Switching on and off of the
radio receiver and the gramo-

phone amplifier is normally
effected in the classrooms through
the remote control unit. This
connects to what is described as
a contactor panel on the equip-
ment rack which provides the
24-volt D.C. supply needed for
operation of the various relays.
A low voltage only is thus passed
over the control wire circuits and
the insulation problem is thereby
considerably simplified.

As previously explained, each
classroom in the Rowland Hill
School installation has a control
panel and a loudspeaker as per-
manent fittings. This unit serves
three functions: remote switching
of the central apparatus, audio
power attenuation in the class-
room and provision for feeding
into the equipment the output
from a gramophone unit. The
volume attenuator, a constant
impedance network as looked at
from the line, provides 4 steps of
2db each, 5 steps of 3db and 3
steps of 5db.

Loudspeaker Housings.—Some
interest attaches to the loud-
speakers as these are not merely
chassis units assembled in
cabinets. In order to preserve the
good characteristics of the elec-
‘trical part of the installation a
special design of housing is used.
This behaves as an acoustic
chamber and extends the usable
range of the loudspeaker below
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Broadcast Reception for Schools—
that which would be attainable
with a baffle of comparable size.
A linear response of from 6o to
8,000c/s is claimed for this
acoustical system and a demon-
stration fully confirmed that an
extremely wide range is covered
without any noticeable trace of
distortion. The loudspeaker unit
used is a Izin moving-coil type
capable of handling 1o watts.
Normally the classroom atten-
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uators are set at position eight,
giving a power level 8db below
the maximum of 2z watts avail-

able. This gives a maximum
power of 3oo-milliwatts only.
Although heavy-duty loud-

speakers are employed they can
be justified on the grounds that
they contribute to the good results
obtained, since no part is stressed,
while their high efficiency makes
the use of such low power prac-
ticable.

Short-wave Conditions

Expectations for September

By T. W. BENNINGTON
(Engineering Division B.B.C.)

I)URING July the average maxi-
mum usable frequencies for
these latitudes were about the same
as those for June, both for day and
night. Daytime working frequencies
were, therefore, relatively low—
except for north/south paths—and
those for night-time relatively high.
A very considerable amount of
Sporadic E occurred during the
month, and medium-distance com-
munication on very high frequencies
by way of this region was frequently
possible.

There was relatively little iono-
sphere storminess during July,
though one severe disturbance
occurred during the period 17th-
20th. Short-lived storms of minor
intensity took place on 2nd, 23rd
and 20th. Of the several * Dellin-
ger "’ fade-outs which occurred, that
at 1430 on the 23rd appears to have
been ithe most severe.

Forecast.—There should be a very
considerable increase in the daytime
M.U.F.s during September, for,
though it is problematical as to
whether or not the sunspot maxi-
mum will have been passed by then,
solar activity will in any case be
very high, and the Northern Hemi-
sphere seasonal effect will also tend
to produce high ionisation. Night-
time M.U.F.s should be a little
lower than during August.

Working frequencies for long-
distance transmission paths should
therefore be exceptionally high by
day, and the higher frequencies—
like 28 Mc/s—should be usable for
long periods in most directions from
this country. Frequencies as high
as 17 Mc/s should rerhain usable till
after midnight on many circuits, and
those below 11 Mc/s should not be

really necessary at any time during
the night.

Though the E and F1 layers may
control transmission over medium
distances for an hour or two around
noon, this effect will be of much
shorter duration and much less
marked than during the past few
months.

Sporadic E is likely to decrease
sharply in the frequency of its occur-
rence, and little communication over
medium distances is likely to take
place by way of this region,

Below are given, in terms of the
broadcast bands, the working fre-
quencies which should be regularly
usable during September for four
long-distance circuits running in
different  directions from  this
country. Times are G.M.T. In
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addition a figure in brackets is given
for the use of those whose primary
interest is the exploitation of certain
frequency bands, and this indicates
the highest frequency likely to be
usable for about 25 per cent of the
time during 'the month for com-
munication by way of the regular

layers:—

Montreal : 0000 15 Mc/s (20 Mc/s)
0100 11, (17 ,, )
0900 15, @0 )
w00 17, 24 ,, )
1200 21 ,, 31 ,,)
2100 17, 25 , )
2300 15 ,, 21 )

Buenos Aires : 0000 17 23 ,,
o 15, 22 )
0300 11 as L)
a’00 15, 20 ,,)
0900 21 ,, (28 ,, ;
1000 26, 37
2000 21, 29 , )
2200 17, (24 ,,)

Cape Town: 0000 17 , @3 )
0100 15 ,, 22, )
0300 11, @1 )
0500 15, 22 , )
0600 17 ,,0or21 Mc/s (26, )
0800 26, @30, ‘
1m0 21, 30,
2100 17, 25 )

Chungking : 0000 11 , (17 )
0300 15 ,or17Mc/s (21 ,, )
0600 21, 2 )
1000 26 35 )
1400 21 , 27 )
w0 17, =23 )
1800 15 , 20 ,,)
2100 11, (18

"

There is usually some increase of
ionosphere storrhiness during Sep-
tember, and somje periods of poor
short-wave communication must be
anticipated. At the time of writing
it would appear that disturbances
are more likely to take place during
the periods 1st-3rd, gth-12th, 16th-
19th, 22nd-23rd and 28th-30th than
on the other days of the month,

Record Storage Unit

A SIMPLE record storage device
known as the IM/RAK has
been produced by Alfred Imhof,
112-116, New Oxford Street, Lon-
don, W.C.1. It consists of a light
metal frame into which are inserted
a series of semi-circular spring steel
wires, which are coated with P.V.C.
The records slip vertically between
the wires and rest on P.V.C. pads.

Up to fifty 10-inch or 12-inch
records can be ac-
commodated, and
the spaces are

numbered for
quick reference.
The price of the
unit is 29s 6d and
an optional dust-
proof plastic cover
is available at
7s od,  Purchase
tax is additidnal
to these prices.




330

Wireless World

September, 1947

Television Receiver Constri,

7 —The Receiver Unit

CHOICE between the
straight set and the super-
heterodyne for television

reception is by no means éasy at
the present time. Each has its
own peculiar merits and its short-
comings, but they are very evenly
balanced and under the present
conditions of a single vision
transmitter at 45 Mc/s there is

attenuation at 41.5 Mc/s; the
change of frequency from the pass
region to the sound channel is
only 1 part in 84.

In a superheterodyne the pass-

band might well be 16 Mc/s to.

10 Mc/s with the sound channel
at 9.5 Mc/s and the change of

These points do not arise at
present because the only vision
transmitter operates at 45 Mc/s.
When the Birmingham station is
opened, however, the position
may well be different. No an-
nouncement of its operating fre-
quencies has yet been made, but
if they are much higher than the
present ones a superheterodyne

really very little to choose be-
tween them.

In the straight set all
pre-detector valves pull R §'
their full weight as LR
amplifiers, whereasin

20072

Te
[

Ry
2003

<

50

22pF

In

-

CONTRAST

the superheterodyne the fre-
quency-changer may use two
valves and provide a gain of no
more than one-third of that of an
amplifier. There are no problems
of oscillator drift or radiation
to be solved in the straight set
and it is free from I.F. harmonic
feedback troubles, second-channel
interference and I.F. pickup.

It is easier to achieve stability
with the superheterodyne than
with the straight set but there
is no serious difficulty with the
latter at 45 Mc/s. The real draw-
back of the straight set lies in
achieving the required bandwidth
combined with sufficient selec-
tivity to avoid interference from
the sound channel on 41.5 Mc/s.
Ideally a response from 48 Mc/s
to 42 Mc/s is reqhired with high

frequency is then 1 part in 2o0.
The separation of the two channels
by rejector circuits is then easier.

At the present time it is just
possible to obtain adequate sound
channel rejection with the straight
set. If television transmissions
were on a higher frequency than
45 Mc/s it would probably become
impracticable to secure it. Thus,
if the vision transmitter were at
65 Mc/s with a sound channel at
61.5 Mc/s the sound' channel
rejection would have to be ob-
tained for a frequency change of
only 1 part in 122. This alone
would almost certainly necessitate
the adoption of the superhetero-
dyne. In addition, the lower
input resistance of valves at such
a frequency might well render its
use advisable.

receiver may well become almost
a necessity.

There is a further point. If
more than a single television
transmission is receivable in any
area then some form of station
selection mechanism becomes
necessary. This alone almost
forces one to the superheterodyne
because station selection can be
achieved with changes to at most
three circuits, whereas in the
straight set the tuning system
would have to operate on at
least nine circuits !

All this lies in the future, for
‘the present Alexandra Palace
transmissions are guaranteed for
some years to come. For their
reception the straight set is
adequate and is simpler than the
superheterodyne except, perhaps,
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.

when the high-
est sensitiyity
is needed. The
set described in
this article is
accordingly of
this type. In
Wireless World
for November
1946, when giv-
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field strengths in which ignition
interference is not wusually a
serious problem. Accordingly no
suppression circuits are included.

The second receiver, to be
described later, will be of higher
sensitivity and will be designed
primarily for use towards the
limits of the service area. As
ignition interference can be very
serious in such areas, it will
include limiters to minimize its
effect. It will be a superhetero-
dyne-—partly because of the
higher sensitivity required and

—Q+HT,

Ly
—"TTU—OV.F. OUTPUT

)
RU
01MA
>
—O — H.T
— —o0
63V
0
Fig. 1. Circuit i
of the combined
sound and T
vision receiver. Cyo
The first two ! 001 uF
stages are com- —{}—o0Ak outpPyT
mon to both
channels.
t 2
|
ing some preliminary == Cy
details of the appara- 100pF

tus, it was said that it
was intended to describe
two different receivers

-
0001LF

—one of very high and
the other of medium
sensitivity. The present set is
the latter and represents pro-
bably the simplest satisfactory
form of receiver. The aim in
design has been to obtain the

widest bandwidth consistent with
adequate sound-channel rejection
with a simple form of construction.

The set is intended mainly for
use in areas of moderate to high

partly to permit its ready modifica-
tion for signal frequencies other
than 45 Mc/s.

The present straight set will
mget most, but not all, present
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Television Receiver Constrnction—

requirements. As a conservative
estimate of its capabilities it will
be entirely satisfactory in most
suburban areas up to 10 miles
from Alexandra Palace, except
possibly in a few blind spots, or
where the aerial is close to a main
road carrying heavy traffic. The
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with pickup terminals which can
be employed. The output obtain-
able is of the same order as that
of the average magnetic pickup.
At a frequency of 45 Mc/s the
chassis material is important, as
also are the connections to it and
their disposition. On account of
its high conductivity, copper is
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valve. In conjunction with the
grid-cathode capacitance of the
valve, this has the effect of in-
creasing the effective input resist-
ance of the valve to something
like 19 kQ, and at the same time
stabilizes the input capacitance so
that it changes negligibly with a
change of grd bias,

This last point

AERIAL
FEEDER

V.F. OUTPUT

A.F. OuTPUT
POWER SUPPLY

is important in
the case of V,
and V,, for with
these the bias is
variable by means

of R, to ob-
tain gain control
(contrast).

The screens and
anodes are fed at
the same voltage

¢ and have common
decoupling com-
ponents; viz:, R,,
and C,; in the

case of V,. The
intervalve coup-
lings are effect-

ively single-tuned
circuits with their

AERIAL 5

R resonance fre
quenciesstaggered
about the mid-

band frequency of
45 Mc/sin order to
obtain the requir-
ed bandwidth."

A rear view of the complete receiver with the C.R. tube and both time-base units. All
units are mounted on hinges so that access to their interiors is easily obtained,

sensitivity is probably adequate
for ranges of 15-20 miles or even
more when the aerial is on high
ground. Ignition interference may
become troublesome at such
ranges, however, and it is hoped
to describe in a further issue
suitable limiters which can be
added in such cases.

The circuit diagram is given in
Fig. 1 and it will be seen that on
the vision side there are four R.F.
stages, a diode detector and one
V.F. stage. The first two R.F.
stages are common to vision and
sound ; the sound signal is picked
out of the coupling between the
second and, third stages and fed
to a further R.F. stage for sound
only, which in turn feeds a diode
detector.

The sound channel stops at the
detector, for it is felt that most
people have an existing A.F.
amplifier or a broadcast receiyer

necessary for the chassis. Copper-
plated steel would probably be
satisfactory, but is usually harder
to obtain than copper sheet. It
is necessary to solder earth points
on valveholders directly to the
chassis with very short leads ; this
is not difficult if tackled in the
right way and will be dealt with
later.

Referring to the circuit diagram,
it will be seen that EFso-type
valves are used throughou* for all
amplifiers and that th- bias
circuits of the R.F. valves appear
somewhat unusual. In the case of
V,, for instance, there is a network
Rys Cys, Rygand C,, in the cathode
lead. Bias is provided by R,; and
R, totalling 133Q; R,, is by-
passed to R.F. by C,, of o.0o1xF.
Consequently, at radio-frequency
there is effectively the impedance
of Ry; (33Q) and C,, (50 pF) in
parallel in the cathode lead of the

They are double
wound so that the
anode and grid
return leads ~can
be taken directy to the appropri-
ate valves. If a single winding
were used with a coupling capa-
citor this would not be possible,and
it has been found that the increase
in R.F. currents in the chassis
materially reduces stability.

Details of the coils and the
actual resonance frequencies are
given later. The input is built to
match a 75-Q coaxial cable, and
this is mecessary. The use of a
twin-feeder will cause instability
at full gain because it is not
screened ; a screened twin-wire
feeder might be satisfactory, but it
has not been tried.

The first circuit T, is damped
by the transferred impedance of
the feeder, the resistor R, of
3.3kQ and the input resistance of
V,. It is tuned mainly by the
input capacitance of V,.

The second circuit T, is damped
by the resistor R, of 2.2kQ and
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the input resistance of V,. The
capacitances effective here are
mainly the output capacitance of
V, and the input capacitance of
V,;, but of course the wiring
capacitance and the self—capacx-
tance of the coils have quite an
apprecCiable effect. Because of
the higher capacitance the induct-
ance of T, is lower than that of T,.

The following circuits in the
vision channel are substantially
the same, but in T; a single-turn
coil is coupled to the main
windings and is connected in
series with T4 to form the first
sound-channel circuit. This plays
a dual role. In the first place it
feeds the sound signal into the
sound amplifier, agd in the second
it acts as a rejector of the sound
signal in the vision amplifier.

A further rejector is provided in
T, and is the circuit T4 with C;;
and is connected to a tapping on
the secondary of T, at one turn
from the earthy end. No de-
liberate damping is used on T,.
A diode detector is used and direct-
coupled to the V.F, stage through
a double filter L,, L, of resonant
chokes. The diode load is R,, of
2.2k Q with a correction choke L,
in series, The V.F. valve is
biased by R,,, which is shunted by
C,y to give a rising response at
very high frequencies to compen-
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sate in some measure for the
tailing response of the R.F.
circuits,

Direct coupling to the cathode
of the C.R. tube is adopted with
a double-com- .
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between the sound and vision
channels. Without them it is

found that the sound signal is
carried by the heater wiring into
the vision channel and vice versa.

pensation circuit

involving  the
two inductances
L, and L;.

On the sound
side there is one
R.F: stage V,
feeding a diode
detector Vi
through a pair
of coupled cir-
cuits which to-
gether form T,.
They are loosely
coupled and as,

with the narrow
bandwidthneed-
ed, there is no
difficulty in ob-
taining sufficient
impedance for the required ampli-
fication, 10-pF capacitorsare added
to the circuits to reduce the L/C
ratio and improve the selectivity.

It will be noticed that V,, V,,
Vs and V, have 0.001-uF capaci-
tors connected across their heaters.
These are not necessarily for
stability since the amplifier is
quite stable without them. They
are used to prevent interaction

and the under

A general view of the receiver unit is shown above

view, below, clearly shows the

arrarigement of the main parts.

Data on the coils and detailed
photographs of the chassis show-
ing the R.F. wiring—a very
important item—will be given
nextmonth. Inthemeantimeitmay
-be said that the chassis are of No.zo0
gauge copper sheet with cross-
screens of No, 26 gauge copper.

The wvision channel chassis
measures I14in. by 24in wide by
1§in high, while the sound channel
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the larger Model 1046G reviewed in

be of brass or copper, and is 5in
our October, 1946, issue. The price

chassis is gin long, but otherwise
wide by 1fin deep and stands

the same. The rear section,
erected on the main chassis, can

Resistances

Ry, Ryg ..

R’2’ R’S! [{'12’ Rlﬁ’ R'25

R‘S’ R‘B! Rm» Rlﬁ' Rm
4

Ry, Rog, Roy, Rog
Rﬁ’ R'10’ I{'lh Rl7, R22’ R27
’ 11> V19 cee
Ryo» Ry ...
29

Capacitors

Cy, Cs, Cy, Cg, Cy, Cyg, Cios
15> 022’ 024

02’ CB’ CB’ Cl:? 023

CB’ Clh Cw, ('27

Ty

LIST OF PARTS

33kQ, 3 W

3BQ, W

100 Q, 4+ W

2 kQ, 3 W, variable, wire-
wound.

100 kQ, 3 W

220 Q, 3} W

22k, } W

35kQ,2W

10kQ, 3 W

0.00i uF, 350 V, mica ...
50 pF, silvered mica

0.001 uF e
22 pF, silvered mica

43in above the main chassis.

Erie

Erie

Erie
Reliance
Type TW
Erie

Erie

Erie

Erie

Erie

T.C.C. Type M

T.C.C. Type CM23

Hunts Type L1/2 (M.0O.)
T.C.C. Type CM23

T.C.C. Type CC30y or CM23

T.C.C. Type M

Dubilier Drilitic CT1650
Dubilier Drilitic BR850
T.C.C. Type CM22
T.C.C. Type CM23
T.C.C. Type 345

Cy7, Cig -o. 10 pF ceramic or silvered
mica
Cyy 500 pF, 350 V, mica ...
20 16 uF, 500 V, electrolytic
Coy 8 u¥, 500 V, electrolytic
Cos, Cog 10 pF, silvered mica
Cogy Cop ... 100 pF, silvered mica ...
Cao 0.01 uF, 350 V, tubular
paper
Valves
Vy, Vg, V3, V,, Vg, Vo, L
s> Vs
Miscellaneous

Coaxial cable plug
Coaxial cable, socket ...

— Mullard EF50
— Mullard EA50

—_ Belling-Lee Type L.604/P
— Belling-Lee Type L.604/S

New Domestic Receivers

HE Model A746ARG radio-
4 gramophone recently intro-
duced by Philco Radio, Perivale,
Greenford, is a six-valve (plus recti-
fier) superhet, covering long,
medium and short waves, the latter
from 10 to 66 metres in two ranges.
There is an R.F. amplifier before the
frequency changer and the output
valve is a 6V6G. The record changer
has a capacity of eight mixed 1o0-
or 12-inch records and employs a
moving-iron armature type of pick-
up. The price of the A746ARG,
which is housed in a figured walnut
cabinet of dimensions 363}in x 324in
x 18in, is £78 15s, plus £17 1s 3d
purchase tax.

Ultra Electric, Western Avenue,
London, W.3, have produced an in-
teresting A.C./D.C. superhet with
a power output of 6 watts. This is
obtained from two Mazda 10P14
tetrodes in push-pull. A choice of
three combinations of wavebands is
available; all three include the 200-
550 metre band and the choice of

the remaining pair lies between the
following: 16-50m, 1,000-2,000m;
16-50m, 50-120m; Or II1-22.5m, 23-
51m. The price of the Us1 is £25
plus £5 7s 6d purchase tax.

A seven-valve version of the post-
war R.G.D. radio-gramophone has
been developed and will be known
as the Model 746G.
It dispenses with
an R.F. stage
before the fre-
quency changer
and has a single
pentode with feed-
back in the output
stage. The pickup
is designed to take
standard steel
needles. In general
appearance and in
the layout of the
chassis it resembles

Ultra Model 51 which employs the
Mazda low-consumption universal
valves.

is £115 108, plus £24 14s 1d purchase
tax.

A console model of the Murphy
‘“baffle’’ set, Model 122C, keeps the
general idea of large frontal area
and shallowness back-to-front, Based
on the A122, which is the successor
to the Aro4 (reviewed in our Dec.,
1946 issue), it has a similar four-
valve plus rectifier superhet circuit
covering short, medium and long
waves, but does not include the opti-
cal tuning system for short waves
used in the Aro4. Separate scales
for the three wavebands are placed
end-to-end in an aperture in the top
of the cabinet. The A122C employs
a 10-in loudspeaker and costs £33
12s 3d including purchase tax.

A radio gramophone (Model
ARG37) incorpdrating an automatic
record changer has been introduced
by E. K. Cole, Southend-on-Sea.
The receiver incorporates variable
selectivity, and bandspread tuning
on seven short-wave bands. In addi-
tion to normal tuning on medium
and long waves, there is provision
for push-button selection of five pre-
tuned stations, three on medium
and two on long waves. The push-
pull output stage delivers 8 watts
to a 12-inch Goodmans loudspeaker
with a frequency range of 30-10,000

c/s. A four-position tone control
varies - the balance from ‘ bass
boost with maximum top’' to
‘** normal bass and top cut.” The

pickup is a Garrard high-fidelity
type with permanent sapphire
stylus. Housed in a walnut veneer
cabinet with anodised aluminium
loudspeaker grille, the ARG37 costs
£126 plus £27 1s 10d purchase tax.
The new Ekco universal receiver
Model V49 is an A.C./D.C. version
of the Model A23 with manual tun-
ing on three wavebands and push
button tuning for five stations. The
short waves include the television
sound channel. A four-valve plus

rectifier superhet circuit is employed
and the price is £23 2s plus £4 19s
4d purchase tax.
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Answers to questions we are often asked by letter and telephone

Question 44. My byoadcast pro-
grammes ave being vuined by sizzles and
crackles, plops and bangs. I have been
told you can do something about it, what
do you advise ?

Answer 44. This is typical of a
number of enquiries we are getting
daily and they are increasing. The
noises typified by the descriptions

given are caused by eclectrical
machinery, instruments or appli-
ances such as lifts, refrigerators,

vacuum cleaners, -hair driers, food
mixers, bacon cutters, electro-
medical appliances, etc., also electric
signs and even household switches.
Most things depending upon electric
motors and most switches must be
suspected. The interference they
create is fed back on to the electric
wiring and may either be conducted
into your receiver, or may be re-
radiated from the electric wiring on
to your aerial.

The logical place to suppress
the interference is at its source but
there is, so far, no legislation to
enforce this so we can only depend
upon the goodwill of tradesmen
who are generally reluctant to offend
customers, and to ordinary neigh-
bourliness.

If in real difficulty we suggest
you go to the nearest post office and
ask for the appropriate form which,
when completed, will in due course
bring a specially trained post office
engineer who will investigate your
problem and who will try to trace
the source to the * butcher or baker
or candlestick-maker,”” or to your
downstairs. neighbour who uses a
vibro-massage equipment. It may

be‘your own refrigerator, in which
case it is probably being troublesome
to your near—and not so near-
neighbours.

The post office engineer will
probably recommend to the offender
that a condenser suppressor *3 L.1118
be fitted at the troublesomeappliance.
If the source cannot be found then
you may try the same suppressor
fitted to your incoming mains.

The official view of the matter is
that every listener should be able
to enjoy reasonably interference-free
reception from a choice of two B.B.C.
programmes, using an aerial as good
as the listener can be expected to
erect, and that does not mean no
aerial at all, or a wire round the room
or under the carpet. Such an aerial
picks up the programme and the
interference from the electric wiring
in the house : not a very happy state-
of affairs.

In very bad situations, or where

a really critical listener is anxious
either to listen to programmes from
home or distant stations, it may be
necessary to install a *1 * Skyrod ”’
anti-interference aerial with *2
 Eliminoise ”’ transformers. In not
so bad cases a *4 ** Winrod "’ window
mounting aerial will suffice. It
may be necessary to fit a set lead
filter *5 L.300 close to the set as
well as the special aerial, to keep
interference from entering the re-
ceiver via the mains.

*1 !¢ Skyrod *’ Reg. Trade Mark.

*2 ¢ Eliminoise '* anti-interfer-
ence transformers Reg. Trade Mark.
U.K. patents 477218, 479118.

*3 L.1118 Condenser suppressor.
List price (as illustrated) 27/6.

*4 ‘‘ Winrod *’ Reg. Trade Mark.
List price 19/6.

*5 1..300/3 Set lead suppressor.
List price 58/6.

B8A type VALVEHOLDER L620

and shell connected together.

List No. L620. Price 9d. each.

CAMBRIDZE ARTERIAL

HE floating contract pen nib type sockets are constructed from a
carefully controlled grade of silver-plated phosphor bronze and are
designed to grip the valve pins with negligible transverse pressare. A
neat spring circlip over the shroud ensures a snap lock-in.
and withdrawal forces adjusted to secure adequately low contact
resistance with minimum danger of damage to the valve.
The contact shape and size provide a low shunt capacitance, and
will also handle a peak to peak voltage swing of 1,500 volts between
every pair of adjacent contacts, or, between any contact and the spigot

This test can be survived after a sample has been conditioned for
8 hrs at 60° C followed by 6 hrs at 60° C and 999, relative humidity,
followed by a 1 hr drying period at 20° C and 609, R/H.

The holder complies with tentative specification agreed by the
R.C.M.F. standardisation panel working in close collaboration with the
radio and electronic engineering industry.

BELLING & LEE LTD

ROAD, ENFIEID, MIDDX |

Insertion
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Special Offer of Ex. Govt.

Receivers, etc.

Type R1155
10-VALVE COMMUNICATION
RECEIVER

A new
delivery!

1 to b d only a power pack for
irmmediote une (300 WV July, 1546y, Fred, range.
7.5 mcs. or I.M)OE kcll. 3m&lmwwh.h 10 u!;lnlvea, includ-~
ing magl b strong me!
bno‘x. El:hery:eelv:rcl?teﬂﬂ mwg ...... £1 5'0'0

Carriage and packing 7/6 extra. No C.0.D.
POWER PACK 220-250 v. A.C.far abave
is available ta CALLERS ONLY.

Type R1147B
7-VALVE U.H.F. RECEIVER
Range approx. 200 megacycles

A Real Opportunity!
Beautitully constructed and fitted with micro-condenser

drive. Valve type two EF50, two EF36, oue each
EBC33, RL7, RL16. In black metal case £2 7 6
8x7x6in, Bet, complete with valves ., L)

TELEPHONE LINE or UNISELEGTOR
SWITCHES

4. or G6-bank, 26
constants, Have
various applications
including suto-
matic tuning, eir-
cuit selection, ete.
Operates on 25-50v.

Ex-GOVT. TELEPHONE HANDSETS

Self-E slng. Needs no battery or current.

Less V'\l‘ bnE:ket. Each 15/-
ELECTRO MAGNETIC COUNTERS
Ex-Q.P.0., every one perfect, electro-magnetio, 500
ohm, coil, counting to 9,999, operated from
26v.-50v. D.0., many industrial and domestic 5 /6

appUCALIOnS .....iaeetaianatacionaanainn
NO LISTS ISSUED

AIRBORNE Q.p.
TRANSMITTERS Type
1154

A few only to clear,

Complete with 4 valves.
Frequency coverage: §00
ko/s, 200 ko/s, 10 mc/s, Smec/s,
2.35 mc/s, 8 mojs, 2.5 mc/s.
Power input 1,200 v, 200
m/s,, HT.§ v. 4 amp. LT,
Chassls size, 15in, x 13}in.
x8{in. In metal cabinet.
Bupplled in strong wood case,
with metal bound corners
and carrying bandles, easily
ﬁ:pu;i for Amateur use.
s Power

Pack .o, £5.17.6
Carriage and Pac 10/-

extra. L /

RADAR VIEWING
UNITS

Consisting of 6in. diameter
Electrostatic O.R. tube, 7
valves ncluding four EF50,
Potentiometers, reslstances and
Other associated componenta.

il . £3.1.6

Bargain price

A.C. MOTORS

220-240 v. 50 ~

Overall dim. 10" x 4"
17 8pindle both ends

37/6

Carr. and pkg. 2/6 extra.

6-VALVE SHORT-WAVE
RECEIVER Type R208
Precision-built Communica-
tion Type, Range 10—60
megacycles,
Bultable for AT 100-250 v. or

6 v. batf
rectifiers,

%m".ﬁa Valves and
e . £18.0.0

Carriage and packing 12/6
extra,

AMERICAN Aircraft
RADAR UNIT Model
*AN/APA-1
Brand new,Complete as shown
incorporating Power Pack,
Cathode Ray Tube, etc. Book
with Instructions with each

roge pava. £5.10.6

riage paid.
Super Quality Heavy Dut:

TWIN-ELEME‘T Y
SLIDING RESISTANCES

5.4 ohm at 20 amp... 47/6
13 ohm &t 10 amp... 39/6
70 ohm &t 5 amp, .. 3§/~
Bingle Element 14 ohm

at 5 amp. ...... 13/6

Clased Thursdays 1 p.m. Open oll day Saturday.

23, LISLE ST. (GER.2969) LONDON,W.C.2
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Scope of Radiolympia + Record Exports + London’s
Tele-cinemas + French Television Standards

RADIOLYMPIA

HE number of exhibitors at the
fifteenth National Radio Exhi-
bition, which opens at Olympia on
October 1st, has increased to 186.
The coverage of this, the first
post-war Radiolympia, has been ex-
tended in scope to include, in addi-
tion to broadcasting and television
equipment, navigational aids and
the application of electronics to in-
dustnial processes.

Among the ‘‘non-commercial’’
users of radio who will be exhibit-
ing is the Metropolitan Police Force
which will be staging a demonstra-
tion of the V.H.F. system employed
for communication between patrol
cars and Scotland Yard.

A private view of the exhibition
will be held on September 30th. The
show will be open daily, except Sun-
day, between 11 a.m. and 10 p.m.
from October 1st to 1rth. Admis-
sion will be 25 6d.

The next issue of Wireless World
will be enlarged to include a com-
prehensive illustrated report of the
show.

IMPORTS AND EXPORTS

FIGURES recently published by
the Board of Trade show that
the value of the exports of domestic
receivers (including chassis substan-
tially assembled) for the first half of
the year was over ten times that of
the corresponding period in 1938*
In terms of quantity the 1947 figure
is just under five times that of 1938.

In addition to the figures for
domestic sets tabulated below,
£625,128 worth of telecommunica-

SYMBOLIC This

another giving fuller details is

being used to advertise the
exhibition.

poster and

tion equipment (excluding valves)
was exported.

There has also been a considerable
increase in the number of valves and
cathode-ray tubes exported, During
the period under review over
2,035,000 valves and C.R.T.s were
exported compared with 1,103,000
during the same period in 1938. The
respective values were £696,368 and
£247.633. . .

When comparing the figures in

DOMESTIC RECEIVER EXPORTS (JAN..JUNE)

l
Quantity Value (£)
To
1938 } 1946 1947 1938 1946 1947
Channel Islands ... 1,644 6,100 2,541 9,580 53,750 30,719
Palestine ... 78 16,143 15,573 1,818 139,229 171,350
South Africa 2,223 8,418 20,789 16,188 71,374 230,305
India 2,453 24,836 52,292 16,854 207,098 546,096
Mataya ... 879 1,158 10,280 7.954 10,796 115,362
Other British Countries. .. 18,334 15,727 23,220 92,902 152,390 278,121
Belgium ... 154 7.635 8,444 1,038 65,521 72,073
Egypt 232 6,549 9,417 2,122 58,251 107,398
Persia 22 2,816 18,125 184 28,732 197,959
Brazil . 445 509 7.756 1,789 4,830 94,138
Other Foreign Countries 15,856 16,180 38,096 70,103 148,353 401,990
Total 42,320 106,071 206,533 220,532 940,324 | 2,245,51)
|

the table cognizance must be taken
of the effect of the fuel shortage on
production early in the year.

On the import side the value of
domestic receivers brought into the
country during the period January
to June was less than 40% of the
1938 figure. In 1938 it was £60,886;
1946, £55,260; and 1947, £23,448.
Whilst the value of imported valves
had increased from £65,356 (1938)
to £123,332 (1947) the number had
decreased from 609,147 (1938) to
490,907 (1947). It should be
pointed out that the 1947 figures
include cathode-ray tubes.

CINEMA TELEVISION

NO technical details are at pre-
sent available of the equipment
to be used by the J. Arthur Rank
Organization or large-screen tele-
vision which, it has been announced,
will be introduced in several Lon-
don cinemas later this year.

Six cinemas will at first be
equipped to receive transmissions
from the Organization’s research
station at Sydenham, South Lon-
don, which will be beamed to the
West End for reception and redis-
tribution.

FRENCH TELEViSION

A DECREE has recently been pub-
lished by the French Govern-
ment embodying the recommenda-
tions of the Joint Television Com-
inittee regarding the future of .tele-
vision in France.

The present standard of transmis-
sion from the Paris station (425
lines, 25 frames interlaced) will be
continued for a period of ten years.
A higher definition system (prob-
ably 1,029 lines) will also be put
into service in the Capital within
the next two or three years and ex-
tensions to the provinces will be on
this standard.

Transmissions from Paris are at
present radiated five days a week
on 46Mc/s (vision) and 42Mc/s
(sound).

MAGNETIC TAPE RECORDING

MEETING was held recently at

Broadcasting House to explore
the possibility of standardization of
magnetic tape angd equipment for
high-fidelity sound recording. Use-
ful progress was made in fixing tape
and spool sizes but it was thought
that it was premature to attempt to
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standardize magnetic characteristics.
When more data has been accu-
mulated, it is proposed to hand over
the results to the British Standards
Institution as a basis for a standard
specification. The meeting was
attended by representatives of the
B.B.C., B.L.
Boosey & Hawkes, B.T.-H., E.M.1.,
G.E.C.,  Plessey, R.G.D., and
Standard Telephones & Cables.
CAR RADIO TAX
S foreshadowed in last month's
issue, the Treasury has made an
order, entitled ‘‘ The Purchase Tax
(Charges) (No. 2) Order, 1947,”

making receivers ‘‘ designed for use

on road vehicles’’ and valves for
use in them chargeable with Pur-
chase Tax at the basic rate of 334%
of the wholesale value.

The order came into force on
August 11th.

RADIO RESEARCH

SOME months ago the Research
Committee of the Institution of
Electrical Engineers set up a panel
to review the facilities for, and co-
ordination of, radio research in
Great Britain. The report of this
panel has now been issued by the
Institution.

Among the recommendations are
the setting up of an agency, perhaps
under the @gis of the Department of
Scientific & Industrial Research, to
disseminate details of research work;
to continue the work undertaken
during the war by the Radio Com-
ponents Research and Development
Committee of the Ministry of Supply
by a Committee sponsored, say, by
the Radio Industry Council and the
Telecommunication Engineering and
Manufacturing Association; and the
provision of additional post-graduate
scholarships in radio.

The report ‘‘ British Research in
the Radio Field "’ is obtainable from
the I.LE.E., price 1s.

the

1.E.E. PREMIUMS
A LARGE proportion of
awards by the Council of the
Institution of Electrical Engineers
of Premiums for papers read before
the Institution or accepted for pub-
lication during the '1946-47 session

deal with radio and allied subjects.

Among the awards were: —

1nstitution Premium (£50), Dr. H. G.
Booker, ‘ Slot Aerials and their Rela-
tion to Complementary Wire Aerials’
and ‘““ The Elements of Wave Propaga-
tion using the lmpedance Concept.”

Kelvin Premium (£25), Drs. H. A. H.
Boot and J. T. Randall, “ The Cavity
Magnetron.” o

John. Hopkinson Premium (£25), Dr. H. A.
Thomas, * Industrial Applications of
Electronic Techniques.”

Duddell Premium (£20), Dr. D. C. Espley,
E. C. Cherry and M. Levy, * The Pulse-
Testing of Wide-Band Networks.”

Ambrose Fleming Premium (£10), W. Ross,
‘“ Fundamental Problems in Radio Direc-

Callender’s Cables, -

Wireless World

tion-Finding at High Frequencies (3-30
Mc/s)”, ‘' Site and Path Errors in Short-
Wave Direction-Finding” and ** The
Development and Study of a Practical
8paced-Loop Radio Direction-Finder for
High Frequencies.”
£10 Premiums, C. Crampton, ‘* Naval Radio
Direction-Finding *’; Dr. D. Gabor, ‘‘ New
Possibilities in Speech Transmission’’
and ‘Theory of Communication”; J.
Bell, M. R. Gavin, Dr. E. G. James, and
G. W. Warren, ** Triodes for Very Short
Waves.”
£5 Premiums, C. J. Banwell, * The Use of
a Common Aerial for Radar Transmis-
sion and Reception on 200 Mc/s,” Dr.
. H. Fremlin, A. W. Gent, D. P. R.
etriec, P. J. Wallis and Dr. 8. G. Tom-
lin, ** Principles of Velocity Modulation.”
D. Cooke, Z. Jelonek, A. J. Oxford, and
E. Fitch, * Pulse Communication.”

PERSONALITIES

H. W. Allen is the sole survivor of
the original staff of Marconi's Wireless
Telegraph Co., formed on July zoth,
1897. He successively held the posts
of secretary, general manager and
deputy managing director. Other early
members of the staff who are still
living are: C. E. Rickard (1898),
Andrew Gray, C. S. Franklin, H. M,
Dowsett, P. J. Woodward and W.
Densham (1899),

L. H. Bedford, O.B.E., MA,,
B.Sc. (Eng.), Director of Research of
Cossor’s, is joining the English Electric
Group of companies in October. It is
understood that his work will be
mainly with the Marconi Company at
Chelmsford. He and Dr. J. M. Dodds

L. H. BEDFORD, O.B.E.

(Metrovick) were the first industrial
engineers to be taken into the con-
fidence of the Government on radar.
The ‘' Bedford'' attachment for early
gun-laying radar was evolved by him.
He is a vice-president of the Brit.
L.R.E.

Leslie Gamage, joint managing
director of G.E.C., has been re-elected
chairman of the British Export Trade
Research Organization (B.E.T.R.O.).

R. J. F. Howard, who was, until re-
cently, in charge of the development
laboratory of the industrial electronics
section of English Electric, has joined
British Electronic Products, Ltd., of
Moxley Road, Bilston, Staffs, as chief
engineer.

J. A. Roddy, who formerly handled
television sales for Cossor, has been

Seﬁtember, 1947

transferred to Cossor Radar, Ltd., as
contacts officer, He was a radio officer
in the Merchant Navy from 1916 to
1928. ’

Dr. R. L. Smith-Rose, superintendent
of the Radio Division, N.P.L., has
been nominated vice-president of the
American Institute of Radio Engineers
for 1948.

C. E. Strong, O.B.E.,, B.A,, BA.L,
the chairman of the I.LE.E, Radio Sec-
tion for the coming session, has been
chief radio engineer of Standard Tele-
phones and Cables since 1938, with
which company and its associates he
hqs served for 24 years. His work
with the company has been largely
concerned wijth the development of
high-power transmitters. He is a
member of the Technical Directive
Board of the R.I.C. and recently visited
India as a member of the R.I.C. dele-
gation, which, at the invitation of the
Gov_ernment of India, was asked to
advise on the technical problems of
broadcasting in India.

Dr. Emrys Williams, B.Eng., Ph.D.,
who has been lecturer in electrical en-
gineering at King's College, Newcastle-
on-Tyne, for the past ten years, has
been appointed Professor of Electrical

Engineering, University of North
Wales, Bangor. He was formerly in
the G.E.C. Research Laboratories,

Wembley. Dr. Williams was chairman
of the I.LE.E. North-Eastern Radio and
Measurements Group for last session.

IN BRIEF

Television Tests using the method of
transmitting sound and vision on one
carrier, as in the Pye ** Videosonic
System,’’ have recently been made by
the B.B.C. Reception on a receiver
in which the scanning spot is not
blacked out during the fly-back is, of
course, marred by the sound signal
which is inaudible.

International Stations.—Broadcasting
authorities of twelve nations met in
Paris at the beginning of August to
discuss the creation of an international
radio network. The proposal to
establish an international network of
stations to be operated by the United

Nations Educational, Scientific and
Cultpral Organization {Unesco), was
considered to be impracticable. The

countries represented were Australia,
Belgium, Brazil, Canada, China,
Czechoslovakia, France, Mexico, Sweden,
Switzerland, the U.K. and the U.S.A.
. Electron-Microscopy.~The  applica-
tions, rather than the construction, of
the electron-microscope will be dealt
with at the seventh conference on
electrpn-microscopy which has been
organized by the Electron-Microscopy
Group of the Institute of Physics at
the University of Leeds, on Septem-
ber 16th and 17th.

Canadian F.M.—Permission to erect
frequency-modulation transmitters has
been granted to nine commercial broad-
casting stations in Canada and a further
five applications are pending. None
of the stations is at present operating.

Mexico has placed a temporary ban
on the import of certain goods *‘ con-
sidered as luxury or non-essential,’”
among them are radio receivers.
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Moroccan Experiment.—The chief
engineer of the international broadcast-
ing station in Tangier is interested in
establishing 3-metre two-way working
between Tangier and Gibraltar. In-
terested amateurs in Gibraltar should
communicate with J. M. Cordova,
Radio International, 34, Calle Goya,
Tangier, Morocco.

B.I.F.—TIt is announced by the Board
of Trade that the 1948 British Indus-
tries Fair will be held in London and
Birmingham from May 3rd to 14th.

Colonial Radio-telephony.—Six
British colonial territories were pro-
vided by Cable and Wireless and its
associated companies with extended
radio-telephone facilities during July:

Kenya was linked with Australia,
India, Barbados and Bermuda;
Barbados and Bermuda with India,

South Africa and Australia; Ceylon
with South Africa and Australia; and
Trinidad with Tobago.

International  Amateur Radio.—
Licensed amateurs from among the
delegates of the seventy-five nations
represented at the Atlantic City con-
ference met informally at the invitation
of local amateurs to discuss the im-
portance of international amateur
radio.

Chinese Amateurs are planning to
hold an International Amateur Radio
Exhibition in Chungking on May s5th
next year. a

Appointments Bureau.—The Profes-
sional Engineers’ Appointfnents Bureau
has been incorporated as a company
under limited guarantee. Members of
the Institutions of Electrical, Civil and
Mechanical Engineers are invited to
register and employers of professional
engineers are invited to submit conctse
details of positions vacant on their staff
to the Registrar, 13, Victoria Street,
London, S'W.1.

A Scottish Branch of the Radar
Association has now been formed: The
secretary of the association, which aims
at preserving ‘‘the comradeship
founded in the (R.A.F.) radar com-
mands regardless of trade or rank,” is
Alex Moore, 25 Wellington Street,
Glasgow, C.1.

Speedmg the Plough.—Transmitter-
receivers are being produced in the
U.S.S.R. for fitting to tractors in the
main grain areas of Siberia and the
North Caucasus to provide communica-
tion between the tractor stations and
the agricultural centres. Next year
1,000 sets will be fitted and in 1949
the target is 3,000.

International Show,—An inter-
national radio exhibition 1is being
planned jointly by the Czechoslovakian
broadcasting authorities (Ceskosloven-
sky Rozhlas) and the International
Broadcasting Organization. It will be
held in Prague between May and
September next year.

Marine Radar.—Twenty-five Swedish
ships are to be fitted with 3.2-centimetre
radar installations by the Radiomarine
Corporation of America, a division of
R.CA.

Institute of Physics.—~The annpal re-
port of the Institute records that its
membership increased during the past
vear by 299 to 2,830.

Wireless World

C. E. STRONG, O.B.E., the new
chairman of the I.LE.E. Radio
Section,

I.LE.E. Council.—The new president
of the LE.E., who will take office on
September 3oth, is . Good, C.BE.,
director of the British Standards Insti-
tution. Among the new members of
the Council are two from the Radio Sec-
tion: T. E. Goldup, a director of Mul-
lards, and H. L. Kirke, C.B.E., head
of the B.B.C. Research Department.

I.E.E. Radio Section.—The vacancies
occurring on the Committee of the
Radio Section of the I.LE.E. on Septem-
ber 3oth have now been filled. The
new chairman is C. E. Strong, O.B.E,,
B.A.I (Standard Telecommumcatxon
Laboratories), ‘and the vice-chairman,
F. Smith, O.B.E. (M.O. Valve Co.).
The ordmary members are: . F.
Booth (G.P.O. Research Station);

1. W. PForshaw, O.B.E. (M.o.S.
])lrectorate of Telecommunications Re-
search and Development [DPefencel]);

E. L. E. Pawley, M.Sc. (Eng.),
(B.B.C.); and J. A. Ratcliffe, O.B.E.,
M.A. (Cavendish Laboratory, Cam-
bridge).

B.S.R.A.—The first lecture of the
1947-48 season will be given by Dr.
I.. E. C. Hughes on the subject of
“Sound and Its Relation to Record-
ing’’ at the Royal Society of Arts,
John Adam Street, London, W.C.2, on
September 26th at 7.0,

Not Our Kind of Radio!—A prize of
£20 is to be awarded by the British
Society of Dowsers to the author of
an article which, in the opinion of the
Council, does most to promote the
science or practice of dowsing or
radiesthesia. The prizewinning article
will be published in the Society’s
journal, Radio-perception.

Navigation Prize.—The council of the
Royal Society of Arts is again offering
a prize of £50 under the Thomas Gray
Memorial Trust for an invention
originated between January i1st, 1942,
and Decemnbr 31st, 1947, which, in the
opinion of the judges, is consxdered to
be an advancement in the science or
practice of navigation. Entries, giving
full particulars, should be sent to the
Secretary, Royal Society of Arts, John
Adam Street, Adelphi, London, W.C.2,
between October 1st and December
31st.
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Licences.—The June total of 10,861,650
broadcast receiving licences in Great
Britain and Northern Ireland in-
cluded 20,300 for television receivers.
The month's increases were 79,650 and
1,450 respectively.

An Appeal.—A copy of the American
journal Electronics for June, 1944, is
required to complete a volume in a
reference library. Will any reader who
is willing to supply the inissing number
please send it to the Editor?

—

INDUSTRIAL NEWS

Pye.—In his report at the annual
general meeting of Pye, the chairman,
C. O. Stanley, stated that during the
past year the company had made only
one-third of the intended number of
television sets. Cathode-ray tubes have
heen the controlling factor. In view
of the limited output the price of Pye
television sets has been increased
to £42.

Bush.—The foundation stone of a
new Bush Radio factory at Ernsettle,
I’lymouth, was recently laid by the
f.ord Mayor.

Philips Electrical. —Fromn September
1st Philips Lamps, Ltd., will be known
as Philips Electrical, Ltd., to be more
in keeping with the wide range of
Philips products.

Cossor radar scanner is being fitted
on the roof of Olympia for the En-
gineering and Marine Exhibition which
opens on August 28th. The scanner
will feed a Cossor P.P.I. fitted in a
replica of a ship's chart room.

New Zealand Importers.—Speddings,
Ltd., of Commerce Building, Beach
Road, Auckland, C.1,*New Zealand, is
celebratmg its jubllee this year. The
firm was among the first to import
broadcast receivers into the Dominion,
and hopes, when the present regula-
tions are relaxed, to resume this
activity. Speddings wish to hear from
manufacturers who are considering ex-
tension of their export activities to New
Zealand.

Half-thou. Foil.—Ratcliff Metals, of
21, New Summer Street, Birmingham,
19, are producmg copper fo:l of the
exceptional thinness of o.000s5in. The
firm would be interested to hear froin
any wireless manufacturing firm having
an application for this material.

Airmec Laboratories, Ltd., is the new
mame adopted by P.R.T. Laboratories.
The address, Cressex, ligh Wycombe,
Bucks, and telephone number, High
\\'ycombe 2060-4, remain unchanged.

Marine P.A.—Ardente ‘' Sono-
marine’’ sound-reproducing equipment
has been installed in the Southern
Railway Company’s S.S. *‘Dinard’
and ‘ Falaise.” Separate circuits are
used for general announcements and
for musical programmes, and announce-
ments are always made at full volume
irrespective of the setting of the volume
controls which are provided at most
loudspeaker stations.

Ardente.—The temporary sales office
of Ardente Acoustic Laboratories, Ltd.,
at 309, Oxford Street, London, W.1,
has been closed and the sales depart-
ment accommodated at the works at

«
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** Limnerslease,”” Compton, near Guild-
ford, Surrey. Tel.: Guildford 3278-g.

R.G.D.—The telephone number of
the temporary London service depot
of R.G.D. has been changed to
Macaulay 5592. :

Philco.—The address of the Sales
Department of the Philco Radio and
Television Corporation is now 204-206,
Great Portland Street, London, W.r.
Tel.: Euston 5566,

Frank Murphy of London, Ltd., has
gone into liquidation as a result of a
meeting of creditors on July 11th, when
it was stated that there was a deficiency
of £55,285. The company, incorporated
in May, 1944, as a private company.
was converted to a public company in
June Jast year, and had premises in
Liverpool, Hitchin and Nottingham.
The liquidator is L. S. Findlay, 4.
Charterhouse Square, London, E.C.1.

CLUBS

Bromley.—Meetings of the North-
West Kent Amateur Radio Society
will in future be held on the first
Friday of each month at 8.0 at Ayles-
bury Road School, Bromley. The
annual general meeting will be held in
October. Sec.: L. Gregory, G2AVI,
18, Upper Park Road, Bromley, Kent.

Carlisle—Meetings of the Carlisle
Amateur Radio Society are held on the
first and third Fridays of each month
at 7.0 at the Richmond Hall, Y.M.C.A.,
Fisher Street, Carlisle, Sec.: J, Ostle,
2, Outgang, Aspatria, Carlisle, Cumbd.

Catterick.—New headquarters for the
Catterick Amateur Radio Club have
been established at Marne Lines,
Catterick Camp, where the club trans-
mitter has been installed (temporary
call G3AKF/A). Meetings, Tuesdays

7.15. Sec.: Cpl. A. Hall, ¢c/o 2 Sqn.,
1st T.R., Royal Signals, Catterick
Camp, Yorks,

Edgware.—A 1.8Mc/s D.F. contest
has been arranged by the Ldgware and
District Radio Society for Sunday,
September 14th, which is open to non-
members on payment of the entrance
fee of 1s, Assembly point will be
Stanmore (Bakerloo) station at 1.0.
Intending contestants should notify
H. W. Pope, G3HT, 4, Gainsborough
Gardens, Edgware, not later than
September s5th. Sec.: R. H. Newland,
*G3VW, 3, Albany Court, Montrosg
Avenue, Edgware, Middx.

Grimsby.—Transmitting members of
the Grimsby Amateur Radio Society
have been given QSL cards by the
Grimsby Fish Merchants' and Fish
Curers’ Association. Visits by short-
wave listeners to members’ transmitters
will be arranged by the Secretary,

R. F. Borrill, G3TZ, 115, Garden
Street, Grimsby, Lincs.
Harrogate.—Naval airborne radar

gear will be described to members of
the Harrogate and District Short-Wave
Radio Society on September 3rd.
Meetings are held on alternate Wednes-
days at 7.30 at the Y.M.C.A., Victoria
Avenue, Harrogate. Sec.: K. B.
Moore, 2a, Wayside Crescent, Harro-
gate, Yorks. :
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Who Invented the Aerial —

Marconi or Popov?

IN the Editorial of our May issue,

writing on the subject of the
Marconi Jubilee, we said that
Marconi’s first great technical con-
tribution to the radio art was the
addition of an elevated aerial to
Hertz' oscillator. Some doubts
have been expressed as to the
correctness of this statement, and
without taking sides on the issue,
it seems appropriate to quote from
an article by Marquis Luigi
Solari in the April-May number of
our Italian contemporary:L’An-
tenna. Solari was a close friend
and business associate of Marconi
for many years. The following
passages are translated directly
from his article: —

The aerial was used by Marconi
for the first time at the radio
transmitting and receiving station
of Pontecchio (Bologna) in 1896
and formed the principal and
most ingenious part of the first
Marconi patent dated 2nd June,
1897. There was much discus-
sion about this because Prof.
Popov, physics professor at the
Imperial Naval College, Cron-
stadt had used in 1895 (one year
before Marconi) an aerial, that is
to say a wire supported by a tall
wooden pole and with its lower
end connected underneath to an
apparatus for recording the elec-

strical discharges of the atmos-
phere. This apparatus resembled
as regards certain parts (I repeat:
certain parts) the first Marconi re-
ceiving apparatus, but was merely
used for recording the electrical
discharges of the atmosphere.
The Marconi receiver was very
different, being far more complete
and perfected, and was connected
to a Morse instrument for receiv-
ing telegraph signals. However,
the principal and decisive argu-
ment in favour of Marconi resides
in the fact that Popov never used
the aerial for transmitting electric
waves and did not erect any in-
stallation for transmitting and re-
ceiving electric waves prior to
Marconi. This was stated in my
presence by Popov himself at
Cronstadt in August, 1902, in the
following circumstances:

At that time Marconi and I
were on board the cruiser Carlo
Alberto which had proceeded to
Cronstadt on the occasion of the
visit paid by the King of Italy
to the Czar of Russia. The whole
of the Russian Press then pub-
lished enthusiastic articles on the
wireless communication estab-
lished by Marconi for the first
time between Russia and Britain
(the Carlo Alberto, in Russian
waters, and Poldhu, Britain). .

In view of this great event,
Prof. Popov came on board the
Carlo Alberto to pay tribute to
Marconi.

Marconi and I were close to the
gangway of the Carlo Alberto to
receive Prof. Popov, who, as he
stepped on board, expressed him-
self in these exact words: ‘‘I
should like to greet-the father of
wireless telegraphy.””  Marconi
shook him very warmly by the
hand, took him down to the ad-

" miral’s cabin and asked him about

his experiments. Popov (who was
then about fifty years of age) men-
tioned that he had conducted
some experiments in 1895 for re-
cording electrical discharges in
the atmosphere, but stated most
definitely that he had never
effected any transmission of elec-
tric waves before Marconi, or any
wireless telegraphy communica-
tion, and that his research had
been confined to electrical dis-
charges in the atmosphere.

Discussion on the aerial used in
wireless may thus be considered
closed, but before leaving this
subject, I should like to repeat
exactly the statements made on
this matter by Prof. Righi, the
well-known continuator of Hertz’
experiments and Prof. Slaby, who
founded the first German wireless
company ‘‘ Telefunken,’’ after
visiting the first Marconi station
in Great Britain.

Marquis Solari ends his article
by quoting verbatim statements
by Righi and Slaby in support of
Marconi's priority in the use of an
elevated aerial, and stresses the
importance of this addition to the
equipment of earlier workers.
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Morganite Resistors

are available in ratings as high as 500

, watts in the form of rods, tubes or discs,
or in a variety of special shapes and in
sizes from .05 to 100 cubic inches. Their
applications range from clocks, auto-
mobile regulators and fluorescent lamps, §
to electrical power, for example, they
do heavy duty in electrical power.
switchgear. |

Surge protective Resistors obeying the
law R=KV—n have now been developed,
substantially advancing the design of
surge protective apparatus and inter-
ference elimination.

If you have a problem where a linear
or a non-linear resistor might provide
the answer, please let us know about it.
It is highly probable that there is a
resistor for the job amongst the wide
Morganite range.
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Delivering the goods during
RADIOLYMPIA

It is our experience that Radiolympia does not provide ideal
aural conditions; you can look but you cannot usually listen to
the best advantage. Therefore, we respectfully suggest you look
by all means at anything and everything, but listen to really
amazing reproduction, at a reasonable price, at your nearest
Sound Sales agent ; alternatively, you will be more than welcome
at our London office and showrooms. In the meantime, the
enormous order book from Home and Overseas necessitates
every available moment being devoted to production.

AUTOMATIC CHANGER POLYPHONIC RADIOGRAM
£82 10s. 0d., plus Purchase Tax.
NON-AUTOMATIC POLYPHONIC RADIOGRAM
£67 10s. 0d., plus Purchase Tax

PHASE INVERTER SPEAKER £I2 10s. od.

Sound Sales LtD.

57, St. Martin’s Lane, W.C.2. (Temple Bar 4284)
Works : Farnham, Surrey. (Farnham 6461/2/3).

AGENTS. Barnes & Avis, Reading; Bowers & Wilkins, Worthing ; Binns Ltd., Newcastle ; Dalton & Sons

Ltd., Derby; Glark & Sons, Isle of Wight; G.G. Gerry, Newquay ; Hickie & Hickie Ltd., Reading
(and branches); Thomas Lynn & Sons, Andover; Merriotts Ltd., Bristol ; Needham Engineering Ltd., Sheffield;
Pank’s Radio, Norwich; Sound Ltd., Cardiff; Bernhard Smith, Barnstaple; Sound Services, Jersey, C.I.;
Precision Services, Edinburgh; Seals Ltd., Southsea; G. E. Samways, Hazel Grove ; Weybridge Radio Electric,
Weybridge ; West End Radio, Farnham ; Vallance & Davidson Lid., Lecds (and Branches).
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(__Careers in Electronics

There is vast scope for ambitious SERVICE TELEVISION and RADIO.
% men and women in the new ENGINEERING COMMUNICATION  ENGIN-
fields opened up by Electronic Science. b EERING —Land, Sea and Air.
The Correspondence and College OPERATING RADAR
C.ourses provided by E.M.l. Institutes DESIG:I AND . ) 1
which cover recognised diplomas DEVELOPMENT AVIGATIONAL AIDS.
such as the City and Guilds, etc. are . INDUSTRIAL ELECTRONIC
written and supervised by EMJ * TECHNICAL APPLICATIONS.
scientists who are specialists in Elec- SALESMANSHIP MEDICAL EQUIPMENT,
tronic Science. Here are some of the °

i AUDIO-FREQUENCY,
careers for which you can be trained: TEACHING INCLUDING FILMS, etc.

Also short Courses for Executives, Amateurs, Schoolboys, etc,
For full details apply to your local *H.M.V." Radio dealer or direct to :—

Principal : PROFESSOR H. F. TREWMAN, M.A. (Cantab), M.LE.E;
M.I.Mech.E., M.Brit.L.R.E.

E.M.I. INSTITUTES LTD.

Dept.16, 43 GROVE PARK ROAD, CHISWICK, LONDON, W.4

* he E.M.. Group inciudes *H.M.V.”, Marconiphone and other important electronic interests.
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Magnetic Units

READER has suggested
A that it would be a good

thing if I were to clarify
magnetism. He says that most
students get muddled with all the
different units—lines, gauss, gil-
berts, webers, oersteds, and so
forth—and their relationships to
one another. I sympathize very
warmly, because I have found
them most remarkably muddling.
The fact that the meanings of
some of these units have been offi-
cially altered from time to #ime
has not tended to make matters
any easier.

Before dlscussmg the units, it
would be just as well to be qulte
clear about what they are units
of. So let us recapitulate.

Most of the books base every-
thing on ‘‘ unit magnetic poles,”
although the more honest of them
admit that no such things exist.
Nor do lines of force, of course;
but, like the lines that cartoonists
draw to represent indignation
radiating from Saturday’s goal-
keeper, they are a convenient
means of visualizing something
that does exist. Uhit poles, on
the other hand, are a purely hypo-
thetical idea, corresponding to no-
thing that has ever been observed
in nature. They are not even
necessary to an understanding of
the subject.

So we start off with that pecu-
liar state of affairs found in the
neighbourhood of electric cur-
rents—a magnetic field. Import-
ant effects produced by magnetic
fields are the mechanical forces
exerted on moving electric charges
(i.e., electric currents), and the
E.M.F.s generated by moving or
varying magnetic fields. The
name given to the magnetic quan-
tity that determines the force or
E.M.F. in a given region is flux
(¢). The mechanical force is pro-
partional to ¢, and the E.M.F,
proportional to rate of change of

d¢
dt’

The influence that causes mag-
netic flux is named magnetomotive
force (F), and is the thing that
coils are designed to produce.

At this stage it is customary to.
bring in the electrical analogy,

flux,

Guide Through
the Mazes of the
CC.S. and MKS.

Systems

saying that flux corresponds to

‘current, and M\M.F. to EM.F.,

F
and therefore the ratio — corre-
E
sponds to the ratio 1 which
everybody knows is resistance.
— is named, quite understandably

reluctance; and is denoted, not
so understandably, by S.

This analogy is a very useful
one, but quite likely to lead to
confusion unless two things are
noted about it. The first is that
the closest analogy is not between
magnetic fields and electric cur-
rent, but between magnetic field
and electric field. It is a funda-
mental principle of teaching, how-
ever, that the obscure should not
be explained in terms of the still
more obscure. Magnetic fields are
often tackled at a stage when the
student is familiar with volts and
amps, but is not at all clear about

339

By “CATHODE RAY"

electric field and displacement. So
he is generally introduced at once
to the electric circuit analogy,
which may rather spoil him for
the more perfect field analogy
later. It is necessary to beware
against tying oneself too tightly
and permanently to the former,
because magnetic flux and elec-
tric current are really quite differ-
ent sort of things, and one should
try to outgrow the need for having
to bring in current in order to
think about flux.

The other thing (as I explained
in connection with permanent
magnets) is that the most com-
monly used magnetic relationship
is not between flux, M.M.F., and
reluctance, but between flux den-
sity (B) (=flux per unit area),
magnetizing force (H) (=M.M.F.
per unit length), and permeability
(). This corresponds to an elec-
tric current relationship that is
comparatively seldom used, and
therefore perhaps less helpful as
an analogy, namely, that between
current density, E.M.F. per unit
length, and conductivity. If one
takes the trouble to follow up this
point, it is likely to be well worth
it for the clearer understanding
gained.

The reason for showing mag-
netic data as B/H or permeability
curves, instead of F/¢ or reluct-
ance curves, you remember, is
that reluctance is a function of
the size of the magnetic path as

TABLE 1

Magnetic Quantity
(1) Flux . .
2) Magnetomotlve fnrw
The ratio of (2) to (1) is
(3) Reluctance

Corresponding in

Sometimes it is more conv ement to use the ratxo

of (1) to (2) -—
(3a) Permeance

Getting down to unit dlmensmns, there follow -

(4) Flux density .

(¢ per umt Cross- sectlon area)

(5) Magnetizing force ...

(F per unit length of path)
So in a magnetic circuit F = Hl
And the ratio of (5) to (4) is -—
(6) Reluctivity

But usually the rat:;(; of (4) 'to (5) is used

(6a) Permeability ..

Symbol  glectric circuit to—
¢ o Current '
F Electromotive force
S Resistance

Conductance
Current density
H Voltage gradient

Resistivity

© Conductivity
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well as of the material occupying
it. The information can be gen-
eralized for any material by divid-
ing flux by unit area of the path’s
cross-section, and M.M.F. by its
length, giving reluctance per unit

cube, or reluctivity, which is I
w

One other thing to recall is the
magnetic equivalent of Kirchhof’s
Second Law (about the sum of the
potential drops in a circuit being
equal and opposite to the sum of
the E.M.F.’s). Both E.M.F. and
potential difference are measured
in volts, although one is cause and
the other effect; like the mech-
anical back-pressure when you
push against a wall. The idea of
magnetic potential difference is
worth grasping, because the total
M.M.F. needed to produce a re-
quired flux in a magnetic circuit
is equal to the sum of the mag-
netic potentials across all the parts
of the circuit in series.

The chief magnetic quantities,
then, with the corresponding
quantities in the electric circuit
are shown on the preceding page
(Table 1).

Nos. (1) and (2) are cross-
related with their corresponding
electric circuit quantities; current
produces M.M.F., and varying
flux produces EM.F. (In the
true, or field, analogy, the quan-
tity corresponding to magnetic
flux is electric flux, emanating
from a charge; M.M.F. is caused
by varying electric flux).

The basic relationships of all
these things are, of course, pre-set
by Nature; but it is up to human
wit to express them as simply as
possible. Ohm’s Law is a good
model. But we find that with the
units used in most books the
E.M.F. generated by flux chang-
ing at unit rate is, not 1 volt, but
o.01 microvolt. And 1 ampere-
turn gives rise, not to unit

M.M.F., but to :—° units. The
n”

more theoretical aspects are worse
still. Whereas unit electric charge
is said to give rise to 1 line of
electric flux, the corresponding
unit magnetic pole is said to give
- rise to 4= lines of magnetic flux.
Any common-sense student ap-
proaching this subject with a fresh
and open mind would say: ‘I
know about volts, amps, ohms,
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watts, etc., and I like them, be-
cause I don’t have to bother about
constants—in Ohm’s Law, for ex-
ample. Is there any reason why
the magnetic units shouldn’t fol-
low on in the same scheme, so that
constants only appear where there
is a good and obvious reason? *’
The answer is that the system
of units officially and internation-
ally approved as long ago as 1935
does fit the practical unit scheme.
But the majority of people still
cling to various pure and adulter-
ated forms of several pre-1935
systems. Admittedly it is diffi-
cult to get a deeply established
system changed, even for a better
one; and in this particular situa-
tion there is a rather awkward
complication. There are two dif-
ferent versions of the new system,
and opinion on them was so
divided that the international con-
ference (as is the manner with
international conferences) just
couldn’t decide either way, and
hopefully left it to sort itself out.

C.GCS. System of Units

It is a long story, but briefly
the sequence of events is this. The
fundamental physical quantities
are length, mass and time; and
when units have been fixed for
these, systems of units for other
quantities can be based on them.
For scientific purposes, the basis
is generally the centimetre, gram,
and second (c.g.s. system). One
can start off deriving electrical
units by defining unit charge as
that which, placed 1 cm from equal
charge of opposite sign, attracts
it with a 1 c.g.s. unit of force
(dyne) ; and from that build up a
consistent system of electrical
units. More than that; as mag-
netic quantities are inter-related,
magnetic units can be derived as
part of the same system.

But if one starts off on the other
foot, by considering the force
(also in dynes) between the imag-
inary unit magnetic poles (also
1cm apart), another c.g.s. sys-
tem of electric and magnetic units
can be built up. Unfortunately
the two systems disagree by the
considerable factor of approxi-
mately  30,000,000,000, which
turns out to be the speed of light
through space, in c.g.s. units.
This is not just a coincidence, of
course, because light consists of
electromagnetic waves, and its

September, 1947

velocity is a result of interrelated
electric and magnetic forces. Cal-
culation of these forces brings in
two characteristics of space (or
whatever else the waves are
travelling in); on the magnetic
side is permeability (x), and on the
electric side permittivity (x). It
works out that the velocity of
electromagnetic waves in space,

denoted by ¢, is equal to

~/I"OKO!
1o and x, being the u and « for
empty space. Now we know ¢
by experiment, so we know pu, X ko,
but neither u, nor x, separately.
If y, is assumed to be 1, it follows
that all the electric and magnetic
unitsare precisely those arrived at
by considering the forces between
magnetic poles, i.e., the electro-
magnetic c.g.s. system. «, is then
found to be 1/¢*, or approximately
1/ g00,000,000,000,000,000,000,
which is not a particularly con-
venient number. On the other
hand, if for simplicity «, is taken
as 1, resulting in the electrostatic
c.g.s. system of units, p, must be
1/goo . . . . —well, 1/9x10%).
So whatever is done, «, and p,
cannot both be 1 at the same time,
because that would mean altering
the universe to make the velocity
of light 1 cm per sec, which would
be awkward.

In the meantime, neither of the
c.g.s. systems had suited the elec-
trical engineers of the time, be-
cause the units were nearly all
much larger or smaller than the
magnitudes they were used to. So
they had created the so-called
‘“ practical’’ units, derived from
the e.m.c.g.s. units by multiply-
ing them by what were considered
suitable powers of 10. This was
how we got our volt, amp, ohm,
henry, farad, etc. (By the way,
directly a factor is applied to one
of the c.g.s. units to make it a
more handy size, the factors for
the others follow automatically.
So the farad couldn’t be helped !
It might have been worse; the
other practical units are fairly rea-
sonable). The magnetic units re-
mained just as they were in the
e.m.c.g.s. system, and involve
factors like 10* when calculating
the E.M.F. generated by varying
magnetic flux. When working
with basic electrostatic relation-
'ships, one has either to use the
entirely different e.s.c.g.s. system
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of units, or else stick to e.m.c.g.s.
or practical units and have huge
powers of 10 and 3 everywhere.
And just to make it more difficult
somebody had introduced 4«
differently in electric and mag-
netic theory, thereby spoiling the
analogy between them.

Is it surprising that the student
is muddled ? Especially when he
is now faced with two varieties
of still another system !

MK.S. System of Units

By basing all units on the metre
and kilogram instead of the centi-
metre and gramme, the three fore-

going systems merge into one,

which, fortunately, includes all
the familiar volt-amp-ohm prac-
tical series. The unit of magnetic
flux turns out to be 10® times as
large as the e.m.c.g.s unit, lead-
ing to the happy result that when
it changes at the rate of 1 unit
per second the E.M.F. generated
in an interlinked path is 1 volt.

The fact that the dimensions
are in metres is perhaps not quite
in tune with the present trend
towards miniaturization, and may
be one reason why radio en-
gineers haven't leapt to embrace
the m.k.s. system, as it it called.
Those who are concerned with
aerials, feeders, and propagation
should be quite happy with it,
however.

The silly factor of 10 in the
M.M.F. formula drops out, of
course, but what about the 4=,
also silly ? It is because of it
that some authorities (following
Heaviside) go further and, as they
say, rationalize the m.k.s. system.
They simply alter the sizes of the
unrationalized m.k.s, units of
M.M.F., field strength, and reluc-
tance to fit, and at the same time
imagine unit magnetic pole to be
the thing from which 1 line (not
4 lines) of magnetic flux origin-
ates, making it correspond with
the 1 electric flux line from unit
charge. All this leads to delight-
fully simple results; for example,
the M.M.F. along any magnetic
path surrounding a straight wire
carrying a current of 1 amp is 1
rationalized m.k.s. unit. The
same holds good inside a toroidal
coil or a long solenoid or an iron-
cored coil. At the same time the
electric 4n’s are cleared up too.
In the theory of electromagnetic
waves it is even more helpful, and
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most of us need all the help we
can get in that subject.

Where is the catch ?

We have seen that it is abso-
lutely impossible for both u, and
ko to be 1 in any single system of
units. So one or both are bound
to be more or less awkward con-
stants. To fit the unrationalized
m.k.s. system, p, has to be 1/107,
and «,, 1/(9 x 10%). To rationalize,
these values are altered by the
factor 47 (Ho=47/10"; ko=1/
(367 x 10°)).  Seeing that they
cannot, in any case, both be
ideally simple, one might as well
hide all the awkward features
away in them, for the sake of per- |
fect tidiness everywhere else.

But, you may say, is it reallyl
tidy everywhere else ? B in air
used to be conveniently equal to |
H, and now we are asked to
make it 4rH x 107 ! Well, there
is bound to be a ragged end some-
where, and if you can think of a
better place to hide it, say on. It
is easier, surely, to tie an inevit-
able odd number to one particular
thing (and a rather mysterious in-
determinate thing at that) than
have it spread illogically all over |
the place in a way that just has‘
to be memorized.

A New Start

As I said, there is a lot more
in the story, which provides un-
limited scope for argument; and I
can quite understand anybody re-
senting the m.k.s. system as tend-
ing to make confusion worse
confounded. (That was why I
didn’t dare to divide the issue by
introducing it into ‘‘ Permanent
Magnets ”’ last month, especially
as magnet data are invariably in
gauss and oersteds). If the c.g.s.
systems could be blotted out from
every textbook and every lec-
turer’s mind and notes, and if the
rationalized units were given
names, I think there could be no
doubt at all that the latter would
be accepted universally. Anybody
who has still to learn electromag-
netics would find his brain run
much cooler if he could work from
the start in rationalized m.k.s.
units. That, I think, is the justi-
fication for asking everybody to
learn them now, in addition to
any systems alreaddy held, for the
sake of future generations of
students. It is likely to pay some
dividends even to us, by showing
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up basic theory in all its unob-
scured simplicity.

Here, for example, are a few of
the relationships of rationalized
m.k.s. units:—

Suppose a coil of N turns carry-
ing a current of I amps has an iron
core. A square metres in section
and ! metres long, which can be
assumed to carry all the flux (see
Fig. and Table 2). Then the
M.M.F. is NI units, the magnetiz-
ing force is NI/l units, the flux
density is NI/l webers per
sq metre and the flux is uNIA/!
webers. So if the current
varies at the rate of 1 amp per
second, the flux varies at the rate
of uNIA /I webers per second, and
the back-e.m.f. generated in each
turn is pNIA /! volts. The total
back-e.m.f. is, therefore, uN%IA /]
volts, and the self-inductance of
the coil (by definition of the
henry) is pN?IA /I henries. What
could be easier ?

Considering turns as simply a
scheme for multiplying current,
M.M.F. is seen to be measured in
amps, just as E.M.F. is measured
in volts. And just as conductance
in an electric circuit is equal to
conductivity multiplied by a size

area \ . :
factor (length)' inductance (of one
turn) is equal to permeability
multiplied by % (And, inciden-
tally, capacitance is equal to «
multiplied by -?—, where A is the

area of each plate and ! the dis-
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the corresponding capacitance is
equal to x). So it is reasonable to
refer to the value of p, in the
rationalized m.k.s. system as
1.257 micro-
henries per metre
(and «, as 8.854
picofarads per
metre). Of course,
plates or coils of
these unit dimen-
sions would have
large ‘“‘edge
effects,’’ so are to
be regarded
theoretic-
ally only; but if

uNI

FLUX THROUGH THIS FACE
= Sic = FLUX DENSITY
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ally from all this; and how it sim-
plifies cathode-ray tube and wave-
guide theory. But perhaps
enough has been said to convince

MM.F. ALONG THIS DISTANCE
= T = MAGNETIZING FORCE

TOTAL FLUX = %‘chms

the constants g,
and «, are re-
membered in the

KB

above form they
can be used in
practical prob-
lems. For ex-
ample, the capa-
citance of a con-
denser with one
dielectric o0.01 sq
metre in area and
0.0004 metre
thick, and with relative permitti-
vity (or dielectric constant) 5, is
8'854_XLOI_Q = 1107pF.
0.0004

the inductance per- turn of a
toroidal air-cored coil 0.8 metre
along the axis and 0.001 sq metre
1.257 X 0.00I

0.8
pH. If the number of turns were
400, the inductance of the coil
would be 0.00157 x 400*=251H.

One could go on to show how

N TURNS —

1 AMP&H._/

And

section is =0.00157

TABLE 2
Rationalized Relationship to
Quantity Symbol m.K.s. unit e.m.c.g.s. unit
Mass ... m kilogramme | = 10° grammes
Length ... I metre = 10% cms
Mechanical force F newton = 10° dynes
Magnetio flux ... I weber = 10% maxwells (or lines)
Magnetio flux density ... B weber persq | = 104 gauss (or lines pcr
metre 8q cm)
Magnetomotive force ... F ampere-turn | = 4/10 gilberts
Magnetizing force, or H amp-turn = 4n[10% oersteds
magnetic field strength er metre
Absolute permeability [ = 47107 X pega)
Relative permeability ... M Same in both systems
(=nlpo) (= 1 for vacuum)

tance between). If A and ! are 1
metre, the inductance of the
arrangement is equal to p (and

the speed of waves along trans-
mission lines, and their charac-
teristic impedance, follow natur-

TOTAL MMF. = NI UNITS

Showing the simple relationships between magnetic
units in the rationalized m.k.s. system. The usual
mixed “ practical '’ and c.g.s. system necessitates
various constant factors composed of 10 and 4m.

you that you should start your
baby now on m.k.s. Refuse
worthless substitutes; insist on
genuine rationalized brand m.k.s.!

BOOKS RECEIVED

Calculating Machines, by D. R.
Hartree, F.R.S., Plummer Professor
of Mathematical Physics, Cambridge
University.

Reprint of an inaugural lecture
on recent and prospective develop-
ments in the design of calculating
machines, and their impact on
mathematical physics. Contains
photographs and a description of
the E.N.I.A.C. machine, but deals
with its functions rather than its
anatomy. Pp. 40; two plates. Pub-
lished by the Cambridge University
Press. Price zs.

Drafting for Electronics.—By
L. F. B. Carini, Ph.D. After dealing
at some length with the fundamentals
of instrument drawing the author
devotes five chapters to Schematic
Delineation, Schematic Circuit Projec-
tion, Schematic Patent Drawing, In-
dustrial Electronics and Technical
Outline Drawings. Other chapters deal
with the preparation of graphs and of
drawings for reproduction. The
twenty-page appendix includes relevant
data, conversion tables and a biblio-
graphy of visual aids. All material
is based on standards of the American
Standards Association and the
American Institute of Radio Engincers.
211+ix pages with 186 figures.
McGraw Hill Publishing Co., Ltd.,
Aldwych House, London, W.C.2. Price
125 6d.
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Wireless World

TO THE

EDITOR

“ Damping Factor”

Aerials -

Loudspeaker Damping

I WAS extremely interested to read
the letter by F. Langford-Smith
in your August issue on speaker
damping.

I have thought for some time
that, within limits, the output im-
pedance of an amplifier is not so
important as is often stated. If one
considers a triode amplifier having a
typical output impedance of, say,
3 ohms feeding a 15-ohm speaker
having a D.C. resistance of, say,
10 ohms, the resistance of the circuit
can only be reduced to 10 ohms com-
pared with 13 ohms, even if the out-
put impedance of the amplifier is
zero. Unless negative feedback is
applied from the secondary of the
output transformer, the output im-
pedance of the amplifier includes the
resistance and leakage reactance of
the transformer, which are by no
means negligible in a normal trans-
former (say, 1 to 2 ohms).

Some time ago, with the help of
a colleague, I performed some ex-
periments on a cathode follower. A
triode amplifier was constructed so
that the output valve could be
changed by means of a switch from
normal operation to operation as a
cathode follower. By measuring the
output impedance on the secondary
of the output transformer the value
obtained as a cathode follower was
about half that obtained with the
amplifier operating in the normal
manner. Aural tests were made
with a number of observers. Most
observers stated that they could not
tell any difference, and those that
said they thought they could were
acfually unable to tell, with any
certainty, which arrangement was
actually in use. Tests were also
taken with an oscillograph by ob-
serving the damped oscillation ob-
tained across the speech coil when
the speaker was fed with sharp
pulses. No conclusive difference
could be observed.

Although these tests were never
really completed, we came to the
conclusion that if there was any
difference in the performance it was
so small as to be not worth while.

I think that many of the state-
ments made about amplifiers having
much better transient response due
to lower output impedance are mis-
leading. The conditions of tests
are, I think, often doubtful. It is
a fact that one imagines a new am-

Thunderstorms andi
Television Signals + Close-Spaced Television

What is a Filter?

plifier (particularly if you have just
built it) to be better than the old
one if you are unable to compare
them side by side. The only real
testeis to have the two amplifiers
arranged so that they can be
switched quickly from one to the
other. The actual amplifier used
should not be known to the listener.
G. N. PATCHETT.

Eccleshill, Bradford.

F. LANGFORD SMITH has

assumed a series resistance
twenty times the resistance of an
ideal’ loudspeaker on the basis of
5 per cent efficiency. Whilst this
may be so when referred to middle
frequencies, the efficiency is many
times greater than 5 per cent at the
resonant frequency, and it is at the
resonant frequency that the damp-
ing factor becomes important.

1f we assume an efficiency of 40
per cent at resonance, then with an
ideal amplifier of zero output resist-
ance the effective damping factor
would be 0.66. We can therefore
say that the amplifier damping
factor must be large compared with
this figure. For practical applica-
tions it would seem that increasing
the amplifier damping factor above
4 or 5 will result in little or no
audible improvement whatsoever,
and this is certainly borne out by
tests which the writer and his col-
leagues have been able to carry out.

P. J. WALKER.

The Acoustical Mfg. Co., Ltd.,

Huntingdon.
F. LANGFORD SMITH'S sugges-

tion that the electromagnetic
damping of a loudspeaker is limited
by the equivalent series impedance
(or resistance) of the loudspeaker
itself is quite sound, and if the effici-
ency of the loudspeaker is 5 per cent,
then the equivalent series resistance
will be large enough to make the
effects of a low output impedance
negligible.

The point which is overlooked,
however, is that at resonance points
the efficiency rises to a value con-
siderably higher than the mean
efficiency. The result is that the
equivalent resistance is reduced
and the damping improved at these
points where damping is needed.

C. J. MITCHELL.

Cuffley, Herts,

(Letters continue on page 344.)
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C.P.20A 15wATT 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 microphone transformer
for 15 chm microphone, and provision for crystal
or moving iron pick-up with tone control for bass
and top and outputs for 7.5 and 15 ohms. Com-
plete in steel case with valves.

As illustrated. Price £28 0 0

‘“SUPER FIFTY WATT”
AMPLIFIER

This Amplifier has a response of 30 cps. to
25,000 cps., within 3 db., under 2 per cent.
distortion at 40 watts and | per cent. at |5 watts,
including noise and distortion of pre-amplifier and
microphone transformer. Electronic mixing for
microphone and gramophone of either high or
low impedance with top and bass controls.
Output for 15/250 ohms with generous voice coil
feedback to minimise speaker distortion. New
style easy access steel case gives recessed controls,
making transport safe and easy. Exceedingly well
ventilated for long life. Amplifier complete in
steel case, with built-in 15 ohm mu-metal shielded
microphone transformer, tropical finish.

Price 363 Gns.

AD/47 10-VALVE TRIODE
CATHODE FOLLOWER AMPLIFIER

For this recording and play-back Amplifier we
claim an overall distortion of only 0.01% as
measured on a distortion factor meter at middle
frequencies for a 10-watt output. The output
transformer can be switched from |5 ohms to
2,000 ohms, for recording purposes, the measured
damping factor being 40 times in each case.
Full details upon request.

Dealers and Export Agents
should write for special terms to :—

VORTEXION LTD.

257-261, THE BROADWAY,
WIMBLEDON, LONDON, S.W.19
Telcphons : Lierty 2814 ond 6242/3.

| Telegrams : ** VORTEXION, WIMBLE, LONDON."
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Letters to the Editor—
WHEN thinking of damping we
are more concerned with the
loudspeaker as a current generator
than with its efficiency as an electro-
acoustic device. The damping de-
pends on the current generated by
the speech coil moving in a mag-
netic field, and this current is ob-
viously dependent on the total
effective impedance in the loud-
speaker circuit.

If we take as example a 10-Q
speech coil in circuits having damp-
ing factors of 1 and 20, the corre-
sponding total circuit impedances
will be 20  and 10.5 Q respectively.
The damping current is clearly
greater in the second case, and this
improvement stands, regardless of
loudspeaker efficiency.

Nevertheless, Mr. Langford Smith
is quite correct when he states that
progressxvely increasing the damp-
ing factor will have little effect be-
yond a certain point. In the ex-
ample quoted, if we double the
damping factor from 20 to 40, the
total impedance drops only from
10.5 § to 10.25 Q, a decrease of
less than 24 per cent.

Also it is almost certain that the
loudspeaker which is efficient in
electro-acoustic transfer will be
correspondingly efficient as a cur-
rent generator, so that the damping
will improve with efficiency.

Bristol. E. J. JAMES, B.Sc.

¢ Television Aerials’’
WE should like to make a few

comments on the article
‘‘ Television - Aerials,” by N. M.
Best and R. O. Beebe, in your

August issue.
It appears from the figures and
polar diagrams which they give that

Wireless World

they are advocating the design of tele-
vision aerials so that the maximum
available back-to-front ratio occurs
at 41.5Mc/s, so as to give maxi-
mum interference rejection on the
sound channel. Our view is that as
it is common practice to fit noise
limiters to television receivers,
which are capable of much better
noise reduction on impulsive type
noise such as ignition mterference,
the directional discrimination is
better arranged to be a maximum at
45.0 Mc/s, so that it can be usgd to
reduce ghost images, which can be
removed in no other way, apart
from the physical removal of the
reflecting objects.

We were particularly interested
in their attempts to measure band-
width, as they have adopted a
method  differing fundamentally
from the onc usually employed. We
consider their method rather less
accurate as they have included the
bandwidth of the transmitting aerial

in their measurements, since the
radiated field will not be constant
at all frequencies in the band

although the aerial current may be
maintained constant. The use of
coaxial cable for the receiver and
transmitter aerial feeders also in-
troduces a source of error as signals
will be picked up on the receiver
feeder and radiated from the trans-
mitter feeder due to the balanced
termination. This must introduce
a considerable error, as the magni-
tude and phase of this component
cannot be estimated. Had a
balance-to-unbalance transformer
been incorporated in the aerial sys-
tem, or balanced twin feeder line
used, this effect could have been
eliminated.

In view of these sources of in-
accuracy we do not see how the

WIRELESS DIRECTION

M.IL.E.E., Second Edition
M. G. Scroggle, B.Sc., M.LLE.E.

Seventh Edition ...

LEARNING MORSE.

Books issued in conjunction with ¢ Wireless World "’

FINDING,
B.Eng. (Hons.), Fourth Edition, XII + 1,059 pages

TELEVISION RECEIVING EQUIPMENT, by w. T. Cocklng,
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WIRELESS SERVICING MANUAL, by w. T. Cocklng, M.LE. E.,
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authors can have measured a band-
width flat within 1 db, as the experi-
mental errors must have consider-
ably exceeded this.

F. R. W. STRAFFORD.

. N. PATEMAN.

Research Dept.,
Belling and Lee, Ltd.,
Enfield.

Filters

HOMAS RODDAM’S remarks in
your August issue are surely
irrelevant. There is no mention of
‘“ideal wave filters’’ in H. LK.
Styles’ article.

In effect, Roddam asks us to give
up the use of a general descriptive
term in order that there shall be no
confusion when he uses it as short-
hand to mean one particular
fictitious conception.

If he belongs to the esoteric
coterie of wave filter designers 1
can understand his difficulty in en-
visaging an ‘‘untuned filter’’ but
practical men will continue to use
untuned resistance-capacity circuits
to filter out unwanted R.F. from
the audio output of a detector
stage, and to understand each other
when they discuss scratch filters,
tunable whistle filters, and untuned
resistance - capacity  filters  for
sinoothing H.T. supply circuits,

HENRY MORGAN.
London, S.E.1.
Television and Thunder-
storms
I AM using an experimental tele-
vision recciver at this address,
about go miles from the transmitter.
The signal is normally just good
enough to enable the picture to be
held, and is subject to considerable
fading.

It has been observed during the
last month or two that for two to
three hours prior to the arrival of a
thunderstorm in this area the signal
has increased to a point where
““local station’’ results are obtained
with a complete absence of fading.

This has happened on five or six
nccasions, and each time the storm
has approached from roughly the
direction of the transmitter. I
should like to know why. Perhaps
the effect has been observed by
others whose knowledge of propaga-
tion at television frequencxes is
greater than mine. E. G. HILL.

Halesworth, Suffolk.

Purchase Tax on Listening

WHY must a battery set user

pay purchase tax on his listen-

ing while the mains set user can

waste power all day long tax free?
The purchase tax on high-tension

batteries should be removed.

ROBERT C. BELL.

Ambleside.
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BOOK REVIEWS

Radar Engineering. By Donald G.
Fink.  Pp. 644, with 471 dia-
grams.  McGraw-Hill Publishing
Co., Ltd., Aldwych House, Lon-
don, W.C.2. Price 35s.

HIS textbook is not an attempt

to supply information on all the
ingenious radar devices that were
used during the War. Such a mass
of detail would in any case be far
too voluminous for one book, and
would be of very limited practical
value. It is a presentation of the
underlying principles and commonly-
used techniques, illustrated by some
typical examples. The reader is
assumed to have a basis of conven-
tional radio, but not necessarily of
television, pulse techniques, or
microwaves.

So the author has devoted a large
part of his space to the theory of
transmission lines, waveguides, cavi-
ties, magnetrons klystrons, beam
aerials, and so forth. He has
arranged his material well. After a
brief review of radar, which identi-
fies the different methods of scan-
ning and indication, and clearly
brings out the significance of the
lecading variables, such as wave-
length and pulse f{requency, the
theoretical principles are discussed.
They are classified broadly into
pulse and R.F. principles. The
second half of the book deals with
applications to the various essential
constituents of any radar system—
modulator, transmitter, radiator,
receiver, indicator, etc. An excep-
tionally full index completes the
book.

Although the term ‘‘radar’ is
used in its strictest sense, so that
respondors, Gee, and other aids to
navigation are not specifically men-
tioned, and although the sets de-
scribed in detail are limited to one
U.S. Army wartime ground radar
system in each of the 200, 600,
3,000, and 10,000 Mc/s bands, the
fact that the author has devoted his
effort mainly to expounding funda-
mentals enables his teaching to be
applied not only to systems mis-
called “‘radar’’ but to such fields as
television and microwave communi-
cations.

It is a pity that a work which is
in most respects so good is seriously
inaccurate in the most elementary
parts of the theory, where the effects
of current and voltage pulses on in-
ductance, capacitance and resist-
ance, separately and combined, are
described and illustrated. The cases
considered are for the most part
rather artificial ones and would not
be the best introduction to pulse
circuit theory even if correct.
Several of them flagrantly contra-

dict Kirchhof’s Second Law, as well
as the other elementary principles
quoted by the author. One of them
shows an exponentially varying
voltage across a dead-shorted resist-
ance! The author draws attention
to the analogy between current and
inductance on the one hand and
voltage and capacitance on the
other, yet if he ‘had applied this
analogy himself to the whole series,
summarized in Fig. 51, his errors
would have been manifest. * An
extraordinarily involved and wildly
erroneous explanation is given of
the supposed behaviour of the re-
sponse of L and R in parallel when
a voltage pulse is applied. Coming
(much too late, p. 322) to the more
practically important differentiating
circuit, the leading edge of the volt-
age peak across R is asasibed to the
charge of C, and the cxponential
trail-off to the discharge. It would
have been far better if the author
had assumed a knowledge of circuit
theory and omitted it, for what has
been given is likely either to con-
fuse the reader at the start, or else
arouse his doubts abouyt the relia-
bility of the whole book. The more
advanced sections that follow are
much more satisfactory, however.

Circuit techniques are the weakest
in the second half also. The pro-
duction of sawtooth sweep wave-
forms is tackled in two places, very
inadequately in both, and there is
no reference to Puckle’s book or
other source of more up-to-date in-
formation.  Linecarizing technique
stops short at the simple pentode,
and there is no mention of the
Miller time-base principle, or of the
floating paraphase or Schmitt cir-
cuits, nor is an anti-astigmatism
circuit shown,

These are, perhaps, debatable ques-
tions of choice, however, and if the
comparatively brief elementary cir-
cuit sections are carefully ignored
this is a readable, well-arranged,
and, for the most part, accurate
textbook. M. G. S.

The Metre-Kilogram-Second System
of Electrical Units. By R. K.
Sas and F. B. Pidduck. Methuen
& Co., I.td., 36, Essex St., Lon-
don, W.C.2. Price 4s.
EFERENCE is made in this

monograph to the fact that
many books on physics written
recently in the United States have
used the m.k.s, system of units,
which was adopted by the Inter-
national Electrotechnical Commis-
sion in 1938. The authors consider
that a wider use of the system in
this country will be of the greatest
service to students of physics and
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SPEAKERS OF
DISTINCTION

The extensive range of TANNOY
Sound Equipment now available
embodies the latest technical
developments in deslgn and per-
formance,

Here are two examples of dis-
tinctive Loudspeakers. The one
shown above is Type LSH/200/H
a weather-proof Re-entrant Horn
giving first - class
production.

quality re-

This is Type LS/CIR/5. A Bowl
Loudspeaker suitable for Ceiling
or wall mounting, combining the
latest developments in speaker
design with artistic appearance.

\TANNOY”

—SOUND EQUIPMENT—

GUY R. FOUNTAINLTD.,

** THE SOUND PEOPLE ”

“TANNOY ™ Is the registered
trade mark of equipment manu-
factured by

GUY R. FOUNTAIN LTD,,
WEST NORWOOD, S.E27.
GIPSY HILL 1131

The targest Organisation in Great Britain
speclalising SOLELY in Sound Equipment.

Branches at Manchester, Belfast, Newcastle-
on-Tyne, Birmingham, Bristol, Glasgow, ete.
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Book Reviews—

engineering.  If one were starting
de novo there is little doubt that a
single system embracing the practi-
cal units and the various electro-
static and magnetic units would be
preferable to three separate systems,
but when one has been brought up
on the electrostatic, the electromag-
‘netic, and the practical system of
units, and feels perfectly at home
changing from one to the other, the
introduction of a fourth system is
bound to be confusing. We must
confess that if, on opening a text
book, we find that the formulae are
based on the m.k.s system, we feel
tempted to close it again quickly.
The same is true of the so-called
rational system in which the 4= is
missing from its accustomed place
and turns up in unexpected corners.

The monograph under review is
divided into nineteen sections each
of two or three pages. The first
few deal with the disadvantages of

Wireless World

the three systems in use up to the
present, with the question ot
rationalization and with the peren-
nial problem of the relation between
H and B. Section 5 is appropri-
ately entitled ‘‘ Tribulations of the
Student’’: he might have been
saved some of these tribulations if
the authors had taken a little more
care in correcting errors, such as
4maS for the electric intensity just
outside a conductor which is, of
course, independeént of the area S,
A xu instead of vxu for the curl of
u and flex where flux was intended.
They omit the * per second ’’ and
instead of s0c/s we have such
things as 50c=314 p and frequency
of electric oscillations w=1/(LC)!p,
in which p stands for pulses.

On p. 23 the authors do some-
thing which one would have thought
impossible ; they take as their unit
of H the ampere-turn per metre and
give it the name oersted. Now the
oersted is already internationally

-~
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used as the unit of magnetic lorce
or intensity in the c.g.s. system,
and it is quite inexcusable to apply
it to another unit. To say,that the
earth’s horizontal component is
about 15Q0e when it has for some
years been given as 0.18Oe is to
show an utter disregard of recog-
nized nomenclature.

The concluding section consists of
a table of formulz in the m.k.s.
system and the reader is told that he
‘“should learn the formule and not
convert from systems of units which
are better forgotten.””  This may
be possible if one has no previous
knowledge of the subject, but it
will certainly be very difficult for
anyone whose whole previous edu-
cation has been based on the earlier
systems.

We must confess that we are dis-
appointed with this monograph and
feel that more care should have been
taken in its preparation.

G. W. 0. H.

Remote

THE Londex two-step relay per-
forms the functions of the
secondary relay described in a recent
article.! The unit, Type LF/FS/AC
measures 7}in x 63in x 3}in and
consists of an A.C. relay, fed at 25

Londex Two-step Relay Unit.

volts from a transformer the prim-
ary of which is tapped for voltages
from 110 to 250V. The armature
of the relay drives a ratchet mech-
anism which opens and closes a pair
of heavy-duty contacts at successive
operations. The movement of the
contacts occurs on releasing the
relay; i.e., at the end of the current
pulse. The transformer and relay
coil are continuously rated, so the
current pulses may be of unlimited

Control

1 ¢ Receiver Remote Control,'* Wireless World,
Juane, 1947, Vol. LIII, p.212.

Components

duration. After being energized on
test for 15 minutes, the transformer
was quite cold, and the relay coil
only warm to the touch. The com-
ponents are mounted on a heavy
insulating base plate and provided
with a sheet metal case. A neat
terminal block is provided, appro-
priately marked for connection in a
radio receiver remote control circuit.
If separate wires are provided for
the control leads, no extra equip-
ment is needed apart from push-
buttons. The unit is priced at £4
17s 6d and the makers are Londex,
I.td., Anerley Works, 207, Anerley
Road, London, S.E.10.

A second piece of equipment is a
complete remote con-
trol unit. Known as
the ‘* Switchmatic, No.
700,”" it is the product
of the Carlton Manufac-
turing Co., 4, Carlton
Terrace, Portslade, Sus-
sex. The circuit com-
prises a 9-volt battery
and 1,000-ohm P.O.
Type 3,000 relay which
are wired in series and

connected across the
extension loudspeaker
leads. A capacitos pre-

vents current flow
through the wireless
set output transformer
secondary. The exten-
sion loudspeaker pro-
vides a D.C. path across
the extension leads, and the relay
is thus energized. In this way con-
trol of the receiver is effected with-
out any additional wires. The relay

carries a single-pole ‘‘make’’ con-
tact which is wired in series with
the mains lead to the receiver.
When the set is ‘“on’’ (i.e., when
the relay is energized) a continuous
drain of 9 mA is imposed on the
battery. Switching the set on and
off is accomplished by a switch at
the extension loudspeaker in series
with the speech coil. A switch on
the ‘‘Switchmatic’’ unit itself is
arranged to short-circuit the relay
contacts when the remote control
facility is not required.

It would be useful if this switch
carried extra contacts which also
disconnected the battery, as other-
wise it is possible, if the switch on
an extension loudspeaker is left on,
to impose a continuous drain on the
battery without being aware of it.

The Switchmatic No. 700 Remote Control Unit.

The components and battery are to-
gether mounted in a metal case, 9}in
x5in  x 2}in and the price is
64s 6d. .
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U nbiased

By FREE GRID
D.C. Defence League

T is an axiom in this or any other
country that if you have a
grievance, whether it be against the
Government or anybody else, you
have ouly to bawl loudly enough
and you will get it redressed no
matter how imaginary it is. On the
other hand, if you don’'t bawl
nothing will be done about your
grievance no matter how just your
cause. This holds true from carliest
infancy, for I personally soon dis-
covered that a hearty yell was far
more productive of the good things
of life and got them much sooner
than any amount of good behaviour.
A goisy and vociferous minority
who wants the Government to pro-
vide red flannel underclothing for
the grass-skirted maidens of the
South Sea Islands can, by con-
stantly bombarding M.P.s and
Cabinet Ministers with postcards
and telegrams, get far more action
from them than the patient and
silent majority who would rather
have some red tlannel underclothing
for themseves but haven’t organized
themselves into a body to de-
mand it.
1 have been at some pains to
make the foregoing clear as there is
in this country a long-suffering and

patient radio minority for whom the

fat and prosperous wireless com-
munity at large—including listeners,
manufacturers and the hierarchy of
Wireless World—care not a rap. 1
refer, of course, to the despised
fraternity of D.C. users which is
nothing but the Cinderella of the
wireless community and will remain
so unless the members organize
themselves and set up such a yell
that something will be done to re-
dress their grievances.

Nowadays, of course, when the
grid is groamng under its load, the
big cry is that it is no time to think
of adding to it. I am, however,
willing to wager six bowler hats to
a packet of cigarettes that in five
years’ time, when we may reason-
ably expect the shortage of
generators and electrical transmis-
sion gear to be but a dim memory,
D.C. users will find themselves in
exactly the same position as now
unless they get together and do
something about it.

The least that can be expected
is the provision of A.C./D.C. sets
in adequate variety and quantity

until such time as D.C. itself dis-
appears for ever. As it is, one sees
dealers’ shops crammed to bursting
point with post-war models of A.C.
and battery sets with here and there
a stray A.C./D.C. set holding up
its head amidst the obvious sneers
of the ** A.C. only "’ aristocracy all
around it. 1 don’t know whether it
will be the same at Olympia next
month and I only hope that it is
not too late now for the organizers
to get all the D.C. exhibits into one
corner of the show instead of leav-
ing us to pick them out here and
there in an obscure corner of eagh
stand.

Silent P.A. at Last

IT is gratifying to learn from

somebody in a very high position
in the railway world that my recent
protest against the use of P.A. in
our large railway stations to add to
the existing nightmare of noise has
had the desired effect. In the case
of one company, at any rate, serious
consideration is being given to an
alternative suggestion which 1 sub-
mitted privately to the directors.

In my letter to them I pointed
out that since a cathode-ray tube
was roughly the same shape as the
horn-type P.A. loudspeaker they
employ, it would not detract from
the beauty and symmetry of the
general layout of their stations if
they substituted one for the other
and installed a closed circuit tele-
vision system for their announce-
ments. By doing this, several ob-
jects would be achieved apart from
the climination of the nerve-wrack-
ing noise and irritating reiteration
emanating from the P.A. loud-
speakers, for in between the an-
nouncements the company could
sandwich highly profitable ad-
vertisements about ‘‘ Marvellous
Margate ' and ‘* Soul-Satisfying
Southend.”’

1t is, of course, futile to raise the
objection that to have train an-
nouncements prommently displayed
in this manner won't meet the case
in the same way as an audible an-
nouncement. After all, the most
mlportant thing in a railway station
is Tlme with a capltal T, and this
is ‘ announced ’* in a manner per-
fectly satisfactory to all by means
of a silent clock hung up where all
can see it. Nobody expects the clock
to strike or to contain a hidden
loudspeaker constantly bellowing
out the passing moment, and every-
body would heartily resent it if it
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PREMIER RADIO
COMPANY

MORRIS & CO. (RADIO) LTD.

ALL POST ORDERS to 167 LOWER
CLAPTON RD., LONDON, E.5
'Phone : Amherst 4723

ALL CALLERS to 169, FLEET
STREET, LONDON, ECA4

'Phone : Central 2833
Send 2}d. stamp for list
Terms of Business:

Cash with order or
C.O.D. over £I|

Philips Amplifiers. Military surplus, soiled condition.
Perfect working order, 6 DR 12-volt battery operated,
speech only, output 8 watts, push/pull output, In-
corporate 220 v, 80 m/a vibrator pack, 35/~.

3 Valves for same (0Z4 and two EL35), 35, High
output carbon hand mike for same, §,-

2-VALVE SHORT-WAVE BATTERY KIT. A complete
kit of parts for a 2-valve recejver, covering 15-600
metres, including valves, colll, drilled chassis, H.T.
and L.T. dry to lasf 6 to 12
months. A pair of double hesdphone- and full lnstruc-

tions, Price £3 10s. An extra coil can be supplied,
covering 600-1,500 metres, at 4/~

SUPERHET TUNING PACKS. Compleuly wired and
aligned, 13-10, 40-120, 190-570 metres. R.F. stage,
405 Lc’u. 9 connecuonl only. Complete with 'i-(ang
4 Perepex dlal, and

B/M drl\e Lits wound polynyreue hmlhtlcn per-
meabllity tuned 1.F.%, 7 ko/s bandwidth. Price complete,
£3/17/6,
MIDGET RADIO KIT. Bulld your own midget
ndlo A ocomplete set of parts, including valves,
ker and instr In fact, everything
except cabinet necessary to build 4-valve Medlum and
Long Wave T,R.F. radio operating on 200-250 v,
mains, A/Q or D/O. Valve line-up, 6K7, 6J7, 25A86,
25Y5. Wavelengths covered 200-557 and 700-1000
Bize, 10 x 6 X 6in. Completely drilled chassls,
Price, including tax, £7 7, 6d.
SUPERHET MIDGET RADIO KIT. A complete
kit of parts for a G-valve superhet. Covers 16-50
and 200-557 metres, AQ/DC 200-250 v. 6K8, 6K7,
6Q7, 25A6, 25Y5. 8ise, 10 x 6 x 6in. Compleuly
drilled chassls, Price including tax, £8 86. Attractive
Bakelite cabinet for either above kita, 25/-.
SHORT-WAVE CONDENSERS. High-grade ceramio
insulation, super midget type, single gangs available
in 10, 20, 50, 76, (75 pf. has double spindle for gang-
Ing) _Price 9/6.
2-GANG, in 4.8, 9.6, 27.1, 50, 75 p.f.0, Prleeﬁ/-
2-GANG. Full size, 160 plo Price
RADIOGRAM CABINETS. Dignified lppeannee and
good workmanship. Size: 31jin. high, 18§ deep,
33 wide. French polished, veneered walnut, Price
£28. Available complete with electrlc motor, auto
stop and magnetic pick-up, £32 13s. 44d.
Ditto with Rothermel Crystal Pick-up, 236 2s, 14., or
with 8 record-mixer changer, £45 7s. 6d.
METERS.

Ext.

Range. Diam. Res. Fittlng. Type. Price.

300 v 34" 15K Flush M.1AC il

260/250 nfc/A. ‘2' 100 Flush M.C.D.C. 718
0 — . Flush Thermo. H.F. 7/6

20 —  Port. H.W.H.F. 3/6
rmmx 1 )nLum nnm 3iin, ‘:mnr:u

es
house brldge recuﬁer Scale marked 0-10 volta \ruh
fifty dlsvg:lons, fitted in well-made wooden box 8 x & x
bin. /-,

ALUMINIUM CHASSIS, Bubstantially made of bright
aluminium, with four sides,

7 x 3} x 2in. 4/6 9 x 4} x 2in.. 5/
10 x 8 x 2in. T/= 12 x 9 x 2{in.. 79
14 x 9 x 2}in. 8/3 16 x 8 x 2fin.. 8/6

20 x 8 x 3iin, .. 10/8 22 x 1o x 3in. 13/
MANBRIDGE TYPE CONDENSERS. Huge purchase
of milltary surplus paper condensers. Super quality

oil filled.
Worki Price  Per.
Capnclty \'oluge 8ise

600
500 IICEDAIP METERS. Moving coll, 2in. dlameter
flush mounting. Available by the following manu-
facturers: Met.-Vick 500 ohms. Ferranti 79 ohma.
Weston 116 ohma. Either type 21/-.
APH POWER Ulﬂ‘l mm 230 volts,

tage
Type 408.—Output, 1000 v, and 6.3 +., 20/=.
Type 407.—Output, 2000 v. and 4 v., 85,-.
POWER PACKS. loput, 210-240 v, 50 cycles. Out-
put 260 . 80 m/u, 63 V. 35 a. Fully smoothed.
in

box, with full
wl.va vaive, 88 10s.
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Unbiased—
did. It will be the same with the

television train announcer; people
will learn to look up to it as they
do the clock and marvel that they
could ever have put up with the
present horror for so long.

Wireless World

seventeen years has been my col-
laborator in the production of
‘“ Unbiased.”” It was his creative
genius which gave birth to the
caricature of the classic features of
Iree Grid as Wireless World readers
know them, and later of Mrs. Free

Free Grid, Volta, Henry, Faradia, Mrs. Free Grid.

In Memoriam
IT is with deep regret that I have
to record the sudden and un-
timely death of Alan Gelli who for

Grid and the family as exemplified
in the illustration reproduced on
this page.

It will be no easy task to fill his
place.

RANDOM RADIATIONS

By "DIALLIST”

Radiolympia
IF it comes up to the hopes and
intentions of its organizers, this
year’'s Radiolympia should be the
most interesting that we have yet
had. To put it in a nutshell, it’s
to be a radio and not just a’'broad-
casting exhibition. In the past the
keen wireless man has had all too
few opportunities of making early
first-hand contact with new and im-
portant radio developments. He
could read about them in W.W. and
Wireless Engineer, but unless he
had the entrée to the Physical So-
ciety’s exhibition and to that of the
R.C.M.I'. and other semi-private
shows, he could neither see them in
concrete form nor put to experts
qualified to give the answers the
questions which arise naturally
from such an inspection. When
there was something really new and
really important at Olympia he
found far too often in years gone
by that the stand on which it was
displayed was populated entirely by
high-pressure (or at any rate
medium-pressure)  salesmen  who
probably thought that Ohm was a
character in Twelfth Night and had,
anyhow, had it dinned into them
that the state of their firm’s current
accounts was directly proportional
to their pressure upon sales resist-
ance!

Plenty to Show

This year we are promised exhi-
bits, not only by firms concerned
chiefly in making various kinds of
electronic equipment, but also by
Government departments with a

vital interest in communications
systems of many ditferent classes.
Several firms will also be showing
transmitters and communication re-
ceivers. The Home Office has
fathered during the last year or two
outstanding developments in V.H.F,
radio designed for police purposes;
the B.B.C. has given a lead by pro-
ducing quantitative data for A.M.
and F.M. on 45 and goMc/s; the
television transmitters for Birming-
ham and (probably) Manchester now
under construction by the Marconi
Company are designed for a band-
width of 7-8 Mc/s and will ensure
on the screens of first-class receivers
images unparalleled in the rest of
the world for clarity; the Ministry
of Civil Aviation can show naviga-
tional, blind flying and blind land-
ing appliances unexcelled by those
of any other country; at sea the
Decca system was recently found
by an international conference held
in New York to be the best in exist-
ence. 1 won’t prolong the list of
our radio and radar achievements,
though it could be vastly extended.
You'll see that we have sufficient
material for a whole host of thrill-
ing exhibits. One only hopes that
our traditional—and very real—
reluctance to blow our own trumpet
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won’t result in inhibition rather

than in exhibition.

Let Them Know

It is certainly about time that we
did a little trumpet-blowing, for at
the present moment the rest of the
world hardly realizes how much our
physicists and  engineers have
achieved in radio, radar and other
branches of applied electronics. The
main reason is the paper shortage,
which has made it impossible for
full accounts of all developments to
be published—and by published I
mean not only printed, but made
available to everyone. Take radar:
the proceedings of the I.E.E. Radar
Convention held last year would
have filled every page of W.I¥. for
over two years! The remarkable
record of achicvement which they
embody has been put into print in
ten special numbers of Part IIT of
the I.E.E. Journal; but the number
of copies of the journal is limited
and the cost of the radar issues to
non-members is f£3. The I.E.E.

has played its part nobly, produCing
a magnificent documentation of our
country’s part in the conception
and development of radar; but the
paper shortage means that that
documentation, though printed, is
not really published. Much the
same thing will, T fear, be true of
this year’s Communications Con-
vention. And so, unfortunately it
goes on. The ordinary man living
in other countries reads little or no-
thing of discoveries, inventions and
developments in electricity made in
Britain, and so, not unnaturally,

concludes that we're not doing
much.
Not Too Good

One of the most valuable things
about exhibitions is that they bring
foreigners here and let them see for
themselves what we are doing. For
that reason it is essential that every-
thing possible should be done to
enable them to come here without
any bother; but that doesn’t always
happen. One eminent foreign radio
components manufacturer whom I
know ardently desired to visit the
R.C.]M.T". Exhibition and made all
arrangements to do so; Dbut the
passport visa procedure proved to
be so complicated and so slow that
he did not receive the necessary

RADAR EQUIPMENT installed on the bridge of R.M.S. Queen Mary,

which recently made her first transatlantic run after refitting, forms

the subject for this month’s cover illustration. The console unit of

the Metrovick ‘‘Seascan’’ radar is fed by a scanner mounted above

the superstructure in a transparent weatherproof dome.

to the Metrovick equipment the vessel is, like her sister ship, Queen
Elizabeth, fitted with Admiralty Type 268 radar.

In addition
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authorization until the exhibition
had closed its doors. That sort of
thing is not good.

0DoOoo

Those Problems

S some readers seem to want the

answers to the simple problems
in last month’s notes, here they
are. First the two steel bars, one
of which is magnetized and the
other not. You can find out which
is which by arranging them in T
formation. When the magnet is
used as the ‘‘crossbar’’ there is no
attraction between them. Next the
direction of movement of the
C.R.T. spot when that of the line-
scan detlector-coil’'s field is up-
wards. The key here is that the
beam of electrons is equivalent to a
current-carrying conductor, free to
move in a magnetic field. You can
thus solve the problem by Fleming’s
Left Hand Rule, if the fertility of
your imagination is such that you
can picture the beam of electrons as
travelling from the screen to the
cathode. As I can’t quite manage
that one, I prefer the Diallist Right
Hand Rule, which gives the answer
without involving a similar strain
on the imagination. Then the fore-
finger (field) points upwards, the
middle finger (current) towards you
and the thumb (direction of move-
ment) to the right. You’ll see, of
course, at once what the direction
of the field of the frame-scan de-
flector coils must be in order to
produce a downward movement of

the spot.
Oo00o
A Different Problem

TI—IE question ' What is a broad-
casting station? ”’ raised
editorially in last month’s issue in-
volves some queer problems in addi-
tion to those mentioned. For in-
stance, suppose I tune in one of
the B.B.C.’s beamed transmissions
intended for, say, Ruritania or
Yugotoblazia, am I thereby break-
ing the law? Such a station obvi-
ously doesn’t broadcast; it narrow-
casts. Nor are its transmissions in-
tended for me. Yet it is run by
the British Broadcasting Corpora-
tion and its transmissions form part
of the foreign broadcasting service.
And, though it is a narrowcast as
regards the greater part of the
world, it is a broadcast in the coun-
tries to which the beam is directed.
Then, is it legal to listen to the
American transmissions (again not
strictly broadcasts) beamed on
Europe? And can a medium-wave
station which uses an aerial system
designed to reduce the field strength
of its transmissions in certain direc-
tions properly be styled a broad-
casting station? It is all very per-
plexing!

Wireless World

“The Choice

A-F.BULGIN € COD. LTD.

Variable Resistors
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and Potentiometers

he BULGIN range of 60 Watt heavy-
Tduty potentiometers or variable resistors
mects all usual requircments for heavy-
loading in radio and light clcetrical construct-

ion, experimental, and test work.  Variable

. contact is smooth and even, and the slider

gives continuous contact. The clement is
linearly wound (tolecrance 4 109%) with
finest quality oxide-insulated, non-corrodible
nickel-alloy wire, on heat resisting former.
The frame is ‘dead,” and may be ecarthed.
Available in ratings from 6—30,000 ohms.
The 10,000Q and 50,000Q models have
indicator-scale with 0—10 major, and } Unit

sub-calibrations, incrcasing the uscfulness

for servicemen, and in laboratorics. Size :
approx. 1}”"x5}” base space, x23” high.
Fixing by 4 holes }"¢$ at 5}” X }” centres.

BULGIN

Telephone : RIPpleway 3474 (5 lines)

BYE-PASS-RD.- BARKING

of Crilies™
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RECENT INVENTIONS

A Selection of the More Interesting
Radio Developments

RADIO BEACON

TWO dipoles, backed by a common
reflector, are alternately energized
to radiate a pair of beams which over-
lap symmetrically about a median line.
The whole aerial system is slowly
rotated, the carrier wave being modu-
lated from a gramophone record, which
announces each compass bearing as
the median line passes through it.

The two aerials are switched, by
clectronic control, at a frequency of
1,500 c/s, and_ this forms a masking
signal which only drops to zero along
the median line. Accordingly, as the
latter passes through any given listen-
ing point the bearing of that point is
clearly heard.

W. A. S. .Butement and I.. H. Bed-
ford. Application date January .28th,
1944. No. 581576.

BEAM fAERIALS

. SHORT-WAVE aerial of high

directivity consists of an array of
parallel open-ended waveguides W,
arranged in echelon. The relative
lengths and the cross-sectional dimen-
sions of each of the elements are
arranged to ensure that outgoing waves
are radiated in phase only in the end-
on direction. Similarly, incoming

.,

Directive waveguid:
aerial

signals can build up in phase only when
they arrive from that direction. e
assembly is connected to a common
R.F. source through a flared coupling
F, and provides a convenient scanning
unit for use in radar.

Western Electric Co., Inc. Conven-
tion date (U.S.A.) June 11th, 1942. No.

579773
SLOT AERIALS

NERGY flowing through a wave-
guide is radiated from a slot
formed in a metallic disc placed at or
near one end of the guide, and at right
angles to it. The disc is made of
copper or silver, and the length and
shape of the slot are such that the
aperture is resonant to the transmitted
wave. In effect, the field potential is
concentrated across the open edges,
whilst currents flow in the disc, so
that the slot stimulates the behaviour
of an ordinary dipole.
The slot may be formed as a straight
narrow rectangle, or the two ends may
be enlarged and rounded off to resemble

a dumb-bell, the major axis being per-
pendicular to the direction of propaga-
tion and to the electric component of
the wave, or a circular aperture may
be used.” For beam working, the aper-
ture is arranged at the focal point of
a parabolic reflector. Formule are
given relating the dimensions of the
slot to those of a rectangular guide
transmitting a given wavelength.
The British Thomson-Houston Co.,
Ltd. (Communication from the General
Electric Co. of America.) Application
date November 2nd, 1943. No. 582328.

BLIND LANDING SYSTEMS

NUMBER of short-wave trans-
mitter and receiver units are
strung out below the ground, where the
transmitters radiate a field of uniform
strength along the landing line. The
transmitters are triggered from a dis-
tant control post so as to ecmit very
short exploring pulses, a fraction of
cach pulse being returned to the con-
trol post directly over the fecd-line,
Echo signals from the approaching
plane are also relayed over the same
line from the local reccivers, so that
the time interval gives the control offi-
cer an indication of the point-to-point
altitude of the craft as it glides down
the landing beam. An auxiliary radar
set, situated just beyond the landing
point, gives similar information as to
the horizontal distance of the craft from
that point. .
The data so obtained is transmitted
to the pilot of the plane (after the
time intervals have
been multiplied in a
double-beam C.R. tubhe)
in the form of coded
signals superposed on
an approach beam ol

the switched cardioid
type. ]
Marconi’s Wireiess

Telegraph Co., and S. W. H. W. Fal-
loon. Application date, October sth,
1939. No. 583787.

AERIAL COUPLINGS

'HE terminal reactance of a short-
wave aerial is converted by the
use of a short-circuited half-wave
stub coupiing into a pure resistance,
which gives a substantially flat ampli-
tude-frequency characteristic over a
wide waveband, extending say from
100 to 150 Mc/s.
As shown, a pair of half-wave hollow
dipolées A, A1 are each fitted with a
coaxial conductor C to form a com-

Tke British abstracts published
Lere are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
wfF 1/- each,

————— e

. pensating
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stub. Current  supplied
through coaxial feeders I, F1 flow up
the centre wire C and down the inner
surface of the hollow dipoles to theit
outer surface, from which radiation
takes place. Condensers K serve to
tune the stub to half-wave resonance,
so that its impedance is zero at the mean
operating frequency, and the aerial
load is purely resistive. The inner end
of each dipole is tapered, and the two
feeders I, T1 are fitted with quarter-
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wave matching transformers (not
shown). The dipoles are protected by

a weatherproof insulating casing D.
Standard Telephones & Cables, Ltd.

and L. O. Willoughby. Application

date November sth, 1943. No. 579778.

VELOCITY MODULATION

N a discharge tube of the kind in

which the electron stream is
directed by a magnetic field through
the aperture of a tubular resonator for
velocity modulation, the control flux
from the usual external magnet is
strengthened by mounting two auxili-
ary pole-pieces separately inside the
evacuated tube. This shortens the
normal width of the field gap. One of
the internal poles is located behind
the cathode and may be fixed to it;
the other is placed at the far end of
the resonator and serves as the collect-
ing anode.

For a magnet of given size and
weight,” the arrangement is stated to
provide better control and focusing
of the electron stream, with a corres-
ponding gain in operating efficiency.

Standard Telephones and Cables,
Ltd.; J. H. Fremlin and R. N. Hall.
Application date August 2nd, 1940. No.
579155. ‘
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RESISTORS < CERAMICONS - Hi-K CERAMICONS < POTENTIOMETERS
SUPPRESSORS =  VITREOUS ENAMELLED WIRE-WOUND RESISTORS

Erie Resistor Ltd., The Hyde, London, NW.9, England.
Telephone : COLindale 8011-4. Cables - RESISTOR, LONDON.
Factories : London, England * Toronto, Canada * Erie, Pa., U.S.A,
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THE SCIENTIFIC

NEW TYPES FOR
MIDGET RECEIVERS

HEARING AIDS VALVE
METEOROLOGICAL ——
INSTRUMENTS BRITISH — MADE
ETC. =

HIVAC LIMITED oot e e o

Whether the building of your
recelver is a hobby or to provide
entertainment In the hame, selec-

tion of the flnal component
demands the same attention as
other details of the circuits.
Stentorian Speakers are designed
to match any desired impedance.
They give such a faithful repro-
duction that you will at once
® appreciate the aqifference.

Stentorian

PRICES
SENIOR Type 8C with Universal Transformer £5 15

WS
» 8X minus " 0 20 2
JUNIOR Type JC with Universal Transformer £5 0
v JX minus ,, m 24 10
BABY Type BC with Universal Transformer £2 18
X minus 22 13

+» BX mins . .
MINOR Type MC with Universal Transformer 8 &
MX mious , 21

» MX "
WHITELEY ELECTRICAL RADIO CO. LTD., Mansfield, Notts.

Coceccan

e
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SYDNEY S. BIRD & SONS, LTD.

CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX.
*Phone : Enfield 2071/2.  *Grams : ** Capacity, Enfield.*

THROUGHOUT THE WORLD

Meet us at REPRODUCERS LTD
LAREMONT WORKS, OLD HILL, STAFFS,

RADIOLYMPIA | © :EL: CRADLEY HEATH 6212/3
ocr 1-1i J LONDON OFFICE : 115 GOWER ST., W.C.I

TEL ; EUSTON 7515
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WARNING

Readers are warned that Government surplus
components which may be offered for sale
through our columns carry no manufacturer’s
guarantee. Many of these components will have
been designed for special purposes making them
unsuitable for civilian use, or may have de-
teriorated as a result of the conditions under
which they have been stored. We cannot
undertake to dea/ with any complaints regarding

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS |
NE\V Army 109T car RXs, 1.8/8.5mes, with
6v vibrator unit; £6/10s, plus 7/6 carr;
details
Bolton. .
UU.\IAIUNICA’P]ON receivers.—As soon as
civilian supplies recommence we shall be

at your service.—A.C.8. Radio, 44, Widmore

s.a.e.—B. Moorcroft, 8, Defence St.,
8015

Rd., Bromley, Kent. 4528
DOCKET size, all-dry s/w receivers, 11lbx
9y, x1%in, brand new, c/w, 4 spare
valves, ‘'phone and acriaf, by Crosley's,

J.8.A., weight approx. 7lb, price £7 each.—
Carbot, Ltd,, 201, Long Lane, London, 8.E.1.
UALITY car radio, 6 or 12-volt operation,
easily fitted to any make of car, 1dgns,
carriage paid; also 8-watt car amplifier, with
flare speaker and hand microphone, complete,
1ogns.—Radio Unlimited, 16, Carnarvon .
Leyton. (7942
SMOR A.C.-D.C, 3-wave S5v superhet re-
ceivers, excellent reproduction and sen-
sitivity, attraetive cabinet, early delivery,
shipping waveband if required; write for
literature; trade enquiries invited.—Morgan,
Osborne & Co. Ltd., Southview Rd,, W ar';lznsg-

ham. Su o
" W Quality amplifier (15watt), well
bunilt, with first class components and
housed in attractive black crackle cgbinet, in-
mit and output plugs and sockets; complete,
ready to work, £24/10; pre-ampdifier for P.E.C.
or M.C. P.U., £6/10 extra.--M. Ilelsen, Waver-
ley Cinema, New Milton, Ilants. [7991
IRELESS  WORLD (.{ua_hty. amplifier
(page 161, May issue). built with quality
parts to specification, tested and guaranteed
‘omplete  with all valves; £25/10; 12in.
speakers and gram. motors supplied to order.
—Enquiries to R.T.8., Ltd., Laurel House, 141,
Little Faling Lane, W.5. FEaling 6962. [7691
I;RIER[,EY ribbon and armature p\cl'(-ups.
filters, amplifiers and pre-amplifiers.
Arrangements are being made for the demon-
stration of these products by agents throughout
the British Isles. Where arrangements for this
have not so far been completed, it is possible
for our sales representative to emons.trat_e in
vour own hame when next in your district.-—
7. I. Brierley, Ltd., 46, Tithebarn St I[al;%%

ol, 2. .

pa HARLES AMPLIFIERS.—Announcing &
new version of their famous IIFA1 ampli-
fier—the IIFA3 incorporating a pge-an]plmer
to enable the use of moving coil pick-ups
direct; this amplifier in conjunction with the

Lexington moving coll pick-up 9nd the
B.A.E.C. twin cone speaker provides the
highest obtainable fidelity of reproduction;

the complete range now comprises amplifier
HFA1l 7 watt cathode follower output for

crystal pick-ups; HFA2 single-ended '3 watt
for crystal pick-up; the 1FA3 for moyving
coil pick-ups; full constructional blueprints,
2/6 each; full kits or separate components
available or supplied ready assembled; stamp
for comprehensive ca\alogug.—Charlos Ampli-
fiers, le, Palace Gate, Kensington, W.8.
RECEIVERS, AMPLIFIERS—SECDND-HAND
.R.77E, gaod condition, 30me/s, 550 ke/s;
£26 —Box 2141, [8180
I 1155 R.A.F, receivers, excellent condition,
16 to 4,000 metres; £15,
IN nearly new condition, realigned and cali
brated, guaranteed working order; £17/10. Cir-
cuit diagram and component value, 1/6 post free.
CAN be supplied with output stage/power
pack and loudspeaker; £27/10.
FULLY modified. as follows, becomes an al
round super set with high quality output
D.F. parts removed, new front panel, bass and
treble boost with separate tone controls, R.C
coupled push-pull output (2-PX4s), gram in
put, other refinements, complete with loud
speaker; £35.—Write for details.
R1155s already purchased, modified and set
viced and power packs supplied.—R.T.8., Ltd.

8. Gladstone Rd.. Wimbledon, 8 W.19 Tel.
i,ib, 3303. [7003
HILCO car radio, 12v model 806T, perfect;

17thgns,--Fpsom 9613 or Box 2031,
R 11 = = communication receiver; excel-
; ) ¢) lent condition; £14.—Box 1325.

INDIVIDUAL DESIGN
PARTRIDGE Precision Built TRANS™
FORMERS wound to suit individual

requirements now incorporate :—
Silver plated turret terminals giving
a low potential drop and carrying up
to IS amps. Adequate room on each
for easy soldering of several external
circuit wires,

Firm clamping of the laminations by
means of scientifically designed pres-
sure die-castings.
Interlocked fixing feet
alternative mounting.

providing

filustrated above is mounting style
‘“DN"" which can be employed if
desired on all components wound to
special requiremerits.

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
components. Our stock now covers
almost all normal requirements, and
by availing yourself of this service
you will save the inevitable delay in
the production of aspecial component.
The latest addition to this range is a
High Quality matching transformer
for moving coil pickups (available in a
variety of ratios to suit any im-
pedance pickups). Type 402/PU
priced at 45/-, employing mumetal

core, overall dimensions 2in. x 2in.
x 1}in,
Partridge Output  Transformer,

wound to the specification of Mr.
D. T. N. Williamson (Wireless World,
May, 1947), £4 3s. 0d.

Tefephune: Abbey 2244

PARTRIDGE

TRANSFORMERS LTD

76-8, PETTY FRANCE, LONDON. S.W. 1
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MARCONI model 878, 1939 all mains push.
button: £12.—Clewes, Pensham, Pershore,
Worcs. (8034
LEC DAVIS, 8, Percy 8t, Tottenham

Court Rd., W.1, offers the following bar-

ains :—

f{ECEIVERS.—R.lltW (a. & b.) at 45/., cases
5/. extra; R.1116, £7; R.3132, £3; type 3
Mk 2, can be operated on 6-volt battery or
ac mains, 90-250 wvolts, £7/15. [8155
ALLICRAITERS 836A 27-143.
mes, am-fm, s.meler, new;
£80. -Box 1401. (8042
C.\’l‘llOl)l-; ray tube, 12in, in console with
time base circuits, 1I.F. receiver and power
units; £30.—Box 2022. [8147
R.0. Semor with national noise limiter,
9 coi.s, very good condition; offers.—79,
Old Rd., Coventry, (8111
.A. AR88 communications receiver, per
fect condition with instruction manual;
offers over £50.—Bbox 1406. 8057
l N-WATT amplitier, Callaro turntable and

J pickup, 12in  Goodmau's spcaker
cabinet; £25 lot.—Box 212, [7747
EDDYS’I‘()A\'E 504 a/c, hardly uscd; £50 or
near offer; bargain.—Ivan Penrose, 27,
('ausewayhead, Penzance, Cornwall (8017
TOBE 7-valve  communication  recewer,
speaker and 5 spare valves.—Offers to 10,
Moor Park Rd., Northwood, Middx. (8031

receiver,
110-250v,

IIAI.LICRA]-"]'EI{ Skyrider Marine 8.22,
110-250v ac/dc¢, 4 bands, perfect, like
new, little used; £40. Dr. Meilins. Bis. 4554.

1947 “ 8ound Sales ” DX plus seven feeder
unit and 12-14 watt amplifier, scarcely
used; what offers? (London, 8.E.).--Box 1606
.R.88 receiver, £62; HRO 180kc-30mcs, p.
pack, £50; 11.107, perfect, £30; R.103A,
new, £10; s.a.e.—20, Clifton Av., London,
117, 078
b‘ERRAN'_I‘l, model 145, also 2 Rees Mace
exteusion speakers, as new; nearest offer
£20.—~Write BM; KYO, London, W.C.1, or ring
Ken. 4638. [7999
RACK-.\I()UN’]‘E]) 50watt Savage amplifiers,
suitable relay service, transmitter mniod.,
factory iunstallation, etc.—Details from Adams
Radio, Long Buckby, Rughy. 8037
14‘()R sale, H.R.O. senior with power pack
and loudspeaker, 5 seils of coils to cover
7, 14 and 28 megacycle bands, also broadcast
bands; £50 or near offer.—Box 1408. [8063
IIAM gear, Ilailicrafter SX16, freq. meter.
30-walt amp., 100 tubes, Xtals, 110v
110v ac, 13.5 amp converter, 3'in C.R.
oficrs,.—Buxton, 365, Bellegrove Rd., Welling,
1 -WATT “ Wireless World ™ Bakers' quafity
J amplificr chassis, 2 Bakers' 18in cinema
speakers in travelling cases. cxcellent condi-
tion; £25 lot.—Bishop, 177. Kirkstall Lane,
ecds, 6. [8075
IRELYKSS, new, 9in highx12in across
atiractive walnut cabinet, 5-valve super.

het., A.C. only, 200-250 volts, 3 wavebands,
long, medium, short, 4 watts output; £8 or
offer.-—Box 2016. (8135

.R.O., complete 4 coils, P pack, spkr., £55;
8v band-switched 8.W. superhet, complete,
£25; 3v 8.W. T.R.F. chassis, £6; quantity
components, coils, chokes, meters, condensers
etc.; s.a.e.—Box 1309, 7982
I ALLICRAFTERS dual diversity DD-1,
separate 18in loudspeaker and power
pack in 33inx30in walnut cabinet, perfect
condition.—Demonstrated at Electron (lon-
don), Ltd., 31, Curzon 8t., W.1. (Gro. 1993.
X-R.A.¥. Loran radar sets with 5in e¢lec-
trastatic C.R.T.. with time base, 26
valves including 6SN7, 6116, 68J7, and calj
brated 100ke crysta! suitable for conversion
to oscillograph; £10.—Apply Box 405. (7797
-VALVE Service communications receiver by
Pye, new, unuscd, in original packing, 16-
2,000 metres, built-in M.C. speaker, separate
power pack; price includes phones, acrial, in
sulators, spare bulbs and fuses, £28.—~Thmpp,
5, Eldon Grove, N.3.
.R.O. rack model, power pack, 8 coils,
fitted in National rack, with eneclosed
coil contaner, spare panel for spkr, guaranteed
brand new and not used, gift at £65; also
RME69. nice eond., £35.—Bentley, 57. Briar.
lands Av., Sale, Ches (8050
< UPERIOR radio-record equipment, compris-
ing Cossor superhet. sel-contained record
player with crystal and M.I. pick-ups. both
feeding W.W. Quality amplifier. in own
cabinet, with 12in Wharfedale on mahogany
baffle, built 1946 by Incorporated Radio en
gineer; £50 or best offer.—-Box 1314. (7988
S‘I'ECIAL offer, Midget communication re-
) ceiver and power pack. M.C.R.1 5-valve
complete with aerial and earth
lightweight  headphones, range
20-3,000 metres, £9/10; reeeciver 1.109 with
24 valves, £10; receiver P.25 with 11 valves,
£5; C.R.T. units, microameters, milliameters
voltmeters, etc., very low prices; send fo- list;
trade supplicd.—Wilkinson, Wholesalers, 204.
Lower Addiscombe Rd., Croydon. Add. 2027.

superhet.,
equipment,
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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 in unsealed envelope, 1d. stamp)

Please send me free details of your Home-
Study Mathematics and Radio courses.

redevscasvssenasesansen

10w. MODELAC/10. 8 gns.

Uses new Mullard EL37, 25w. Pentode. Portable
Cased Amplifiers as follows :—AC/I8 Concert
Gram,, I15w., 13 Gnsa.: AC/18HG. Mic. and
Gram,, I5w., 18 Ginna.; AC/25 Mic. and Gram,,
25w., 18 Gna. (This model has separate bass
and treble controls,)

Summary Leaflets free upon request.

MAIN8 TRANSFORMERS
For every Coanceivable requirement.
Full Catalogues on G. L. Products, 3d.

General Lamination Products Ltd.

Winder House, Bexleyheath, Kent
{Bexleyheoth 3021)

| Wastdale Rd., Foreat Hill,

types, some very difficult to obtain; radio-
grams: S-valve superhet a.c, 200/50, Birdseye,
maple and walnut cabinets, from £45 to
£65; reconditioned radio sets from £15: hun-
dreds of radio cabinets; 9in c.r, tubes (mag-
netic), 1%mm sleeving. 2/- doz lengths, 8mfd
3/9, 848 S/-; 350v-500v speakers, 214in p.m.

22/6, Sin p.m. 28/-, 8in. p.m, 25/9; all
oods carriage paid, c.w.o.; send for lists.—
E. A. Porritt, Television Engineers. 13 & 27.

8.E.23. For, 1292
VERWHELMING demand for some of our
lines has caused delay in replying to ovr
customers and has also cleared out some of
our disposal bargains; there are, however, still

| a number of attractive items of appeal to the

|
—_—_—

amateur enthusiast but remember stocks are
limited, so don't delay; R.A.F. radar ampli-
fier, model 1124, complete 6-stage U.IL.F. amp-
lifier with 6 valves, 3 Westectors, 3 LF. stages
6 preset R.F. setting, makes an ideal base
for television or F/M, experiments, compo-
nents alone worth £10, our price, £4/10 ea.;
class D. No, 1 wavemeter, a_ few leit only,
complete with all spares and crystal check
unit at £5/5; aerial couplers, type D., com
plete, at £1/15; R.AF. dinghy sets, we have
a small

ters, ideal for amateur field day work when
modiﬁed. hand driven generator gives 6 volts
and 400 volts, 6J7 and 6v6 valves, neon in
dicator, our price, £2/5; 3stage amplifier
panels for 104 type valves complete with eon-
glenser!! resistors and vol, control, can be made
into midget portable by adding tuning device
(20/. worth of components), to clear at 7/6
each; send stamp for complete bargain list;
terms, cash with orderor c.o.d. over £2.—
Orders to Dept. W.W., Ariel Trust, Ltd., 188,
Vauxhall Bridge Rd., London, 8.W.1. (8106

TEST EQUIPMENT

VO L. & M.W. battery oscillator; offers
around £7.-Box 1323,

“7ES'I‘ON analyser, E665, acces., case;

£20. —Nottingham 74490. (8019

NIVERSAL valve tester by Bittorf and
Funke, unused, perfect; £25.—Box 1397.
MICOL 3-meter analyser and valve tester,
£7.—14, Mangravet Ave., Maidstone,
TAY[.OR Model 90, perfect condition, £9.
Whitehead, 96, Harpers Lane, Bolton.
NEW, surplus, 0-500 microamp meters, 2in
scale calibrated 0-10 volts; price £1.—

Box 1438, (8076 |
TAYL()RMETER 90A, unused  since

checked by makers; £14.—MacGillivray,
Roke, Oxon. (8059

UNIVERSA.L Avo Minor, new; £7/10.—
Arrowsmith, 6, Sandringham Rd., Lytham
8t. Annes, ILancs. (8056
UNIVERSAL Avominor and leather case,
Almost new: £7.72, Bushey Park Rd.,
Teddington, Midilesex. (8103
ONE Cossor 339 oscillograph; 1 Cossor 343
ganging oscillator; pair £70
ately.—Laidler, 21, Galloway Av.,
B,P.L. model R.8.600 signal generator, £15;
B.P.L. universal test meter with eurrcnt

xfr., £8; both as new, or accept offers.-Box
1612, 8114 |
RECORD megger, 500 volts 0.20 megs, brand

new and in perfect condition; £10.—
Scragg, 15, Sparrow Terrace, Porthill, Stoke-
on-Trent. (8009
COMBINED oscilloscope wobbulator, 3lin

tubes, vcry comprehensive instrument;
£35 quick sale. worth £80.--Rogers, 77, Gt

Victoria St., Belfast, [8044
ELLING out: Taylor meter model 90, Tay-
lor all-wave sig. generator, as new; Zesto-
scope; s.a.e. list of goods; offers lot or separ-

ate; 40 new valves at list price.— 1. H, Barnes,
11, Stoney Rock Rd., Leeds, 9, Yorks. (8010
II FRANKS, 58, New Oxford St., W.C.1.,

Tel. Mus, 9594, offers the following equip-
ment to callers only, comprising the -follow-
|n7: Lorenz trans-receivers, 41,55 to 45.75
m/cs; ac main driven oscillators, type 37, 22
to 70 mc/s, complete with 6 valves, 807 valve
in output stage and milliammeter in output
circuit; receiving units, type 69; C.R, units.
tvpe P1246; C.R. power units, type 526; per-
formance meters, type 53874; ac mains wave
meters, type W1252; battery wavemeters, type
W1095; receivers, type 1147; ac mains power
packs for 1147, eceivers 3132; indicator
modulators, auto transformers; C.R. units,

type 198; receivers, type 76A; battery driven |
amplifiers, large assortment of volt, amp and |

milliammeters, neutralizing units with RF
meters, metal rectifiers, relays, vibrator packs,
inter-com sets, Bendex HF dummy antennas
and loading units, complete with RF meters,
356 to 6,666 k/cs; signal generators dc to
ac_converters; Brown's A type headphones;
E.M.1I. cathode-ray tubes; 6-valve receivers
incorporating Clystron unit; ac power units
suitable for 1155 receiver; a quantity of
Lorenz transmitting gear, ideal for conversion.

World

VALVES. 1,000 mains and battery, various |

quantity of these portable transmit- |

or separ- |
Ayr. [8052 |

September, 1947

Specialists
in

HIGH POWER - HIGH QUALITY

PUBLIC ADDRESS
SYSTEMS

AMPLIFIERS

from IS0 W to |kW

W. Bryan Savage Ltd
WESTMORELAND ROAD, LONOON, N.W.9
‘Telephone : Colindale 7131

THIS USEFUL
NEW FOLOER -

. . . tells you all about the complete
range of Henley SOLON Electric
Soldering Irons, for the standard voltage
ranges of 200/220 and 230/250: 65 watt
and 125 watt models fitted with oval-
tapered bits or pencil bits and 240 watt
models fitted with oval-tapered bits are
available,

Write to-day for the new folder ref. Y.10
scribing

ELECTRIC SOLDERING
IRON

de.
V4
‘.//

| W. T. HENLEY'S
TELEGRAPH WORKS CO. LTD.

' (Engineering Dept.)

51-53 Hatton Garden, London, E.C.|
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NEW AF oscl]lators, cover 20 c/s to 40
kc/s, mains operated, ex-Govt. stock,
£9/10 plus e({10 carriage and packing; 21
will be refunded on return of packing case.—
V.E.8, 42-46, Windmill Hill, Ruislip, Middx.

HE following instruments in excellent con-

dition : vershed & Vignoles 250-volt
megger; Umversal Avo-Minor; Avo oscillator
{mains); Taylor Universal multi-meter (model
90A); Taylor resistance and capacitance
bridge (model 110A); what oHers?—H. H.
Luther, Church Rd., Tiptree, Essex. Tel. 44.
2 AVOMFTERS Model 7 bridge megger,

Evershed, Avo bridge, valve tester and D,C.
minor wavemeter; Ardente 12v 20w amplifier
with mics; 2 A.C. 20w amplifiers; 4 assorted
power packs sunlamp; all in exIt. condition;

3 15ft P.M. speakers (dama{]ed), £100; no
offer considered.—Bolton, 28 nion 8t., New-
ton Abbot, Devon, Tel [8127

1070,
NEW LOUDSPEAKERS
T2/1205/15 —Goodman's 12in high fidelity
P.M, speakers, brand new, limited quan-

tity available, £6/15 each; cash with order
or c.o.d—T. Mackenzie, Wilmar, Collin.
Dumfries. [80.

I_ 1GH unality, precision-built
Ticona, magnets, detacha
phragms, die-cast chusu twin cone. —Broad
cast & Acoustic Equipment Co. Ltd., Broad-
cast House, Tombland, Norwich 269.70 (6435
HOLLEY'B RADIO STORES again demon-
strating latest auditorium, inchrding
ound Sales Phase Inverter, Goodmans Twin
one, Wharfdale Golden and 12in, and many
others; full range of amplifiers, feeder units
m/c, and hynersenslti\e nlLk ups,—285, Cam-
berwell Rd., Lon E.5, Tel, Rod 4988.
Louo spEAKEhs SECOND-HAND
FERRANTI MI4, new condition; £3/10.—
Box (8149
ARTLEY TURNER **215," as mew, £7.—
Queens Walk, Ash[or(] Middlesex.

lIARFEDALE * Golden,” latest cone, per-
fect, £2/15.—-Whitehead, 96, Harpers
Lane, Bolton, [8100
VITAVOX K12-20 PM perf, £10 ea.,
£19/10 pr.; 1 Goodman's P12E 7000hm

:pelken.
dia

with 10w, amp needs att, £7.—Levein, 75,
Chesterwood R Bham. 14. 8077
OR sale equipment, 12 watts out-
put, uvoxce complete with micro-

phone and stand, amphﬂer and two speakers,
in perfect condition; £20.—Apply 82, Suther-
land Rd., West Croydon after 6.30 p.m.
FULL gize Voigt corner horn, black and
gold finish, light coil twin unit, W.W. all-
wave Super Seven and 12-watt quality am ll»
fier, crystal pick-up, Collaro motor, in ma
gany cabinet; best offer over £100. —26, Mead
Way, Coulsdon, Surrey Downland 2582, (8131

VALVES
FOR disposal, GAG ‘s, 10 in number,
Wanted. 1 doz. 1620's or EFS?':.—EI;(;;

807 6L6, 15/~ 128K7, 68A7, etc, 10/-;
100 others; 260 service sheets. £5;
s.a.e. lists or state wants.—Box 2045. (8099
LARGEST and most comprehensive range in
the country, British and U.8.A. types, at

Board of Trade pncec, send for lists (valves

available), free, s.a.e.; valves sent c.od.; re-
tailers not supplied.
RANSBOM, Bond St., Brighton. [7223

OST British and American valves in stock,
including 1C5. 3QS5, 6A7, 6AS8G, 6C6.

78, 18, 312, 43, 25A6G. 3574(} ano.
DN41, etc; plea!e send reglrements s.8.€.
list; c.o.d. or c.w.0.—Renall,

ureka, Seafrove
Ave. Hayling 1s., Hants, 8087
RADI OGRAPHIC, Ltd., 66 Osborne 8t,
(,lasgow, C.1, mail order specmhsts —TX
valves, 813 110/-, 805 110/-, 832 79/6. 841
21/-, BSS/BSSA 27/6; RX valves: 9002 10/6,
9003 10/6 VR150/ 30 15/-. VR105/30 15/-
1625 25/-, R1155A RX &£15/18, plus car-
riage, with Jonecs plug and mod. details,
U)gs pin ceramic v/holders, 1/-; 500 K.C.
lug-in crystals with osc. coil, 9/6 each; 100
P’F TX, var. condensers, 2/6 each; mod in-

dic;\tors, type 2 (includes 500 microamp
meter), £2; wavemeters, W1252 22-30 mcs,
W1239 39.50mcs Lab., instruments, indivi-

dually calibrated, £4/2/6 each; Muirhead dial
drives, type 1, 13/6 each; thermo-ammeters,
0-350ma, 2in, 17/6 each; 16 henries/200ma
impregnated chokes, 10/- Ferranti 3-ratio

F O/P trans!ormer. OPMI(C) 7/6; Pyrex

owl type lead ins, 2/6 each; lin Ceramlc
stando each; 18in Ceramlc strainers
with ul]eys, 1/10 each; T.C.C. 4amid
800V lelfy-!{’lled condensers, 4/6 each: 1mfd
2,000v, tested 4,000y, Muirhead mica, 7/6
each list available. —lt"gays to keep in touch

with’ Radiographic, 66, Osborne 8t.,
Glasgow, C.1 [79 950
DVNAMOS MOTORS, ETC.
BA'['I‘ERY charseru for home ahd export,
4 models, 2-6-12v, 1, 2, or 4amp dc, any
mains voltage; generous trade terms. rite
for catalogue., Tel. Hoddesdon 2653.—The
Banner Electric Cd., Ltd., Hoddesdon, Herts.

ELECTRADIX

LABORATORY INSTRUMENTS. Portable
Weston Substandards Model 155, A.C. ammeter
100 amps zero adjuster, mirror scale, in polished
wood case 7°x6}4”. Model | multi-range D.C.
voitmeter by Weston, 3 v, 150 v. 750 v. zero
adjuster, mirror scale, in carrying case. Weston
Model | Ammeter 3-15-75-300-1,000 mA 5-15-150
amps with external shunts to match above Volt-
meter.

.
WHEATSTONE BRIDGES, Ex-G.P.O., in
new condition, 200 ohms 3-ratio arms and moving
coil galvo, flush panel type 25-0-25 on ebonite
panel 9”x 64", with leads and fitted in strong
carrying case 16" x7}”x 6", with carrying handle,
£6 10s. Similar type without galvo, £5 5s.

MEGGERS. Evershed Bridge Megger with
Decade Resistance Box. £35. Evershed Wee
Meggers new from stock.

D.C. MOVING COIL BRIDGE GALVO.
Flush panel, 2}”, scaled, 25-0-25, new, 75/- each.

GALVOS. D.C. moving ceil suspension mirror
galvo, reflecting type, by Tmsley, 100 ohms,
sensmvnty 2} micro amps per 1” of scale at | metre,
polished wood case with glass front door,
M I0: G.P.O. Linesman’s Galvo, 25s. Vertical
Testing Galvos, 5s.

BOAT MOTORS. |[2-volt D.C., work off three
4} v. dry cells. Weight only 10 ozs, precision
made, totaily enclosed, as new, 15/«

MOTORS. D.C. 230-volt D.C. t/i2 h.p.
1,500/2,000 r.p.m. shunt wound by Croydon:
25s. 1/40 h.p. 110 v. or 220 v., 17/6. 1/30 h.p-
12-volt with 4-hole base plate, 75s.

MOTORS A.C. 230 volts 1/3 h.p., 4,000 r.p.m.
SO cycles, £9. 1/27 h.p. 230 volts A.C./D.C»
4,000r.p.m.,£3 15s. 1/20 h.p. 230 volts A.C./D.C»
sewing machlne type, square construction,
enclosed with pulley, belt and bracket, £4 {0s.

MOTOR PUMPS. Llesdix 12 volts D.C. for
caravan or bungatow ; lift 3ft., throw 10ft.,
handle 100 gailons per hour, £5 10s. 230 votts
A.C. Stuart Turner moddl, 120 g.p.h., £6 és and
£7 10s. Foot valve strainer, 2ls.

FANS. D.C. Table Fans, 110 volts, 10” blade
and guard, 45s. 12" blade and guard, 5§5s. Oscil-
lating pattern, 127, 65s. Wall Fans, 18" biade,
200/220 volts D.C., 740 r.p.m., 75s.

TRANSFORMERS. Double wound 230 volts
to 12 v, 3 amps, 32/6. 230 volt to 20 v. 2 amps,
30s. 230 voits to 4 v. C.T., 7} amps, 17/6.

B.T.H. TRANSFORMERS. 200/230/250 volts
input, 2 volts 20 amps and 75 volts 6 amps, |5 taps
output, 65/-.

BATTERY CHARGERS. We havealarge stock
of Chargers by leading makers, various sizes, metal
or bulb rectification. Snd us your inquiries.

TELEPHONES. Wall type constructors’ parts,
ex-G.P.O., comprising cabinet 8” X 6" % 3%, bracket
mike, transformer and condenser, mag. bell,
switchhook and contacts, hand mag., ringer P.O.
type recewer terminals and connection diagram,
35/- per pair. G.P.O. Candlestick Telephone
with receiver and cord, 15/-, postage 1/6. Spare
mike insets, 2/6 each.

METAL BOXES. Ex-W.D. stock, 9"x9"x 8",
with 2 front fasteners and loops for carrying
strap, plinth for panel, 12/6.

BELLS. Tangent |/C 230,250 volts A.C., 6” gong,
as new, 42/-,

RELAYS. G.P.O. Relays for almost all purposes,
Send us your inquiries. Thermal delay relay
attachment, 7/6. Mercury Relay Tuibés, ' On-off,”*
S amp, 7/6, postage |/-.

A visit to inspect our stocks will be time
profitably spent !

ELECTRADIX RADIOS

214, Queenstown Rd., London, S.W.8

(late Queen’s Road)
i—Telephone: MACaulay 2159 S

DC to ac, motor alternators, E.D.C. manu-
facture, 110v dec input, 220v ac output
at 250 watts, screen protected ball bearings,
new and as new; price, £12/10 each carriage
paid; otheis up to 1,000 watts.—Johnson En-
ineering, 319, Kennington Rd.. S.E.11. Re
iance 1412-3, (7705
LL types of rotary——converters, electrio
motors, battery chargers, pebrol electrio
generator sets. etc., rotary transformers, input
12v d.c., output 600v at 250ma; price £4/10
each, nett. post paid; J.A.P. No 2A engines,
1.2 bhp at 2,600 r.p.m. complete and ready
for use, £17 nett. ex works.—Ward, Lordscroft

Works, Haverhill, Suffolk. H verhill 253/4.
GRAMOPHONE AND SOUN% EQUIPMENT
LLXIN(‘TON Junr. m/c¢ pick-up and trans.,
unused.—Box 1439. {8079
FOR sale, Coil moving coil pickup with
matching transformer; £4/10.—Box 1410.
EXINGTON Senior pickup, transformer,
can, necedle, as new, £7/10.—1350, Strat-

ford Rd., Birmingham, 28 180

OR sale, V.G. reconling motor having 2
“ speeds, V.G. large tracting gear and cut-
ting 1ead' £25.—Box 1409. [8064

COTT Phan.om with Garrard auto change,
just completely overhauled; nearest one
hundred guineas.—Box 1404. (8047
1()4: H.M.V. lightweight pick-up with
< trans. and 70 needles, unused, £4.

—McChesney, Newton Stewart, Scot. fa 049
RADIOGRAM cabinet, sohd dual speaker
provision, storage 150 records, perfect,

£15; motor, prck-up available_Box 1441,
‘1AR.RARD A.C. motor, 12in turntable,
pick-up, auto stop, £8/10.—Bolson, Men-
stow Lane, Burley-in-Wharfedale, Yorks.
EXINGTON Junior pick-up, transformer
and pre-amplifier, as new, £7/10, cost
£10/5.—101, Page's Walk, London, S8.E.1.
RANSFORMERS, tone control and filter
chokes for all * " circuits.—R.
Clark 30, Langland Crescent, Stanmore,
dx. Wor. 21. [7532
RLC DING equlpment and accessories for
the connoisseur, blank discs, cutters,
sapphires, radio units, mixer units, complete
recorder; send stamp for descriptive catalogue.
Umverslt) Recording Co.. 113. Milton Rd.,
(‘-ambridge. Tel. 54947. [7870
GARRARD transcription motor, 2 speeds,
33% and 78rpm, latest model 201B
mounted on playing desk with Lexington Senior
pick-up and battery pre-amplifier, £21, or
would consider sellin wparately—Dlmant, 21,

Limes Ave., Mill Hill, London, NNW.7. [8115
RITISH Sound ' Recording  Association
covers all interests of the professional

and amateur recording engineer and quality
reproduction enthusiast.—Details of informa.
tion bureau, meetings, publications and mem-

bership application form from Hon. Secretary,
BCM/BSRA, London. W.C.1 [7772
ORTABLE recording equipment M.S8.8.

recording machine, 2¢ watt amphﬁer
new, from stock; Blank discs, cutting needles,
trailer needles, mxcmphones llght\\elght pu‘k
ups, matching transformers, spegkers, etc
trade enquiries invited.—Sound 1)15(‘8 (Sup
plies), Ltd., 83a. Bold St., Liverpool. [6964
()NE Keats-ﬂwcker radxogram 20 valves,
single tu-nrable, 3 ranges short, medium
and long waves, fitted Telelunken Sapphire
pick-up, bow fronted walnut cabinet, 33in long.
21in back to front, 3ft 6in high, loud speaker
as separate unit contained in Baffel box, 3it
3inx20x13, 16in energised speaker; cost £175,
in_perfect order.—Offers to Box 1402. [8045
ECHNIFON, Ltd.,, manufacturers of direct
disc recording equipment. Precision built
traverse gear complete with first class quality
cutting head, £15/15; all types sapphire stylii
at competmve prices, inc. our IIF model with
magnetic shank for all lightweight pick-ups

using push-in stylii, 9/2 inc. P.T.; postage
extra —Technifon, Ltd., 99, Belgrave Rd.,
T.ondon, S W.1. Tel. Vic, 8814. (8084

TRANSMITTING EQUIPMENT

.A_F, Dinghy TX. tvpe 13338, perfect con.
dition, £5; complete with diagrams.—
Box 1317, [7997

EW Dural aerial masts, a pair 201t highx
Ysin dia. (would make ane 40ft), weight
only 7lb, complete with 661t copper doublet,
lead-in halyards guys, ground pegs. all made
up with fittings ready to erect, finest guality;
£5/15.—~Harris, Strouds, Pangbourne Berks,

COMPONENTS—SECOND-HAND, SURPLUS
SURPLUS to contract.—Large quantny wire

and laminations for disposal at” cost,
auges 40 to 17 ds.c., s.cc.. enamel, etc..
am. sizes Mea 24A, 28A, 29A, 59A, 15A and
q; £500 lots.—Gerrard '6632. AK.S., 161,
Wardour St., W.1. (8119
WEE Meggers, brand new ex-Govt, 250 volt,

in leather case, list price £12, our price
£8 post free; second-hand ditto. £5; special
price for quantities.—Auto Collechnna Ltd.,
126, St. Albans Ave., Bedford Park, W.4. Tel.
Chiswick 1601. (8123
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MIDLAND INSTRUMENT Co.

JONES PLUGS with sockets to ht, 10-way, 3/6 ; 12-way
4/ AM. trimming, etc., tools, set of four, 2/6.

MOVING COIL METERS, high grade 0-1 in/A., flush
panel mtg., 3}in. dia., 25/~. Moving coil meters, fitted
thermocouple for R.F. 0-2 amp., to masch ahove 18-,
Both meters brand new boaed.

EX-AM. D.R. MASTER UNIT gyro compasses,
contains three motory, 24-v,, one a convertor supplying
A.C. current to the motor gyro, plus a wealth of other
gear, cost over £80, condition ag new, 70/~ crate and
carriage, 7/6 extra.

EX-GOVT. UNITS, fitted 11 valves, VRE5A (4), CV6(2),
VR67 (2), VR92 (2), VRS4 (1), also relays, var. conds.
50 resistors and 40 condensers, coils, chokes, ete.,
mounted on chassis 12in. x 8in, x 2}in., fitted touvred
cover, condition as new, 40Q/~, carr. paid.

EX-A.M. R.F, UNITS, types 24 and 25, fitted three
Vv R65 valven, 5-way 3-bank oeramic switch, trimmers,
coily, resistors and conds., etc.. 25'-; ditto, less
valves, 10/-.

EX-A .M. POWER UNITS, type 567, fitted 11 valves,
BU4G (2), §Z4G (2), 6X56G (1), 6VBG (1), CV1SS (2),
CV173 (1), VRIL (1), YUI20 (1), also three trans-
formers {80-v. 2000-cy.), four chokes, v-controls, high
voltage condensers, reristors, etc., steel case, 12ifl. x
12in. x 8in., weight 35 Ibs., brand new, unused, 70/~,
carriage 5/= extra.

NO. 19 A.E, VARIOMETERS, includes variometer,
5 m/A meter rectifier, 4-v. 10 m/A h/w rectitler, midget
750-ohm_w/w v-control, .00L mfd. 5000-v. mica conds.,
knob and enclosed dia , cte., enclosed in metal case,
8in. x 3in., weight 5 Ibs., §'-, post 1/a.

VITREQUS WIRE-WOUND ADJUSTABLE RESIS-
TORS, 5 amp. 17.5 ohmw, 25/=, post 1/2.

ALARM UNITS, consists of high grade 2-i-v. bell,

VR55 valve, 2000 ohm relay, maina switch, 4 mtd.

conds., press switch, jack, westector, coila, resistors,

conda., etc., chassis mtd., enclored in wood case,

64in. x 6}in. x 5in., brand new boxed, 15'~, post 1/-.
New August lints, 2d. with 3.A.E.

Orders over 30/ post paid, no C.0.D. under 20/-

Moorpoo! Circle, Birmingham, 17
Tel. : HARborne 1308 or 2664

AVO ALL-WAVE OSCILLATOR
‘or operation on 200 to 250 volts.

DELIVERY FROM STOCK.

This Avo Oscill is an | e,
oectllator having several improved features making it
sujtable for test room or general laboratory use. It
COVErs A fund: tal freq y band
from 95 ke. to 40 me., by means of six separate coils
mounted on a rotary turret selector. By thia means,
the coils not in use are completely removed from the
oscillating circuit, thus minimising losses due to
absorption and other causes. Kach band is directly
calibrated in kec. on A large, clearly marked dial,
calibration errors being not greater than I per cent.
at any frequency. The variable condenser has a
modihed logarithmic Jaw, thus giving sensibly constant.
P tage freq 'y discr over the whole
scale. The calibrated frequency range Is further
extended to 80 me. by & second harmonic calibration
of the highest frequency band.

RANGE 14 30 me.-80 me.
1 14 me.—40 me.
2 .. 5§ me.-15 me,
3 .. .. 1800 kc.-6000 k.
9 oo «+ 700 ke.-2200 ke.
AL <o 250 ke.—H00 ke,

6 .. . 95 ke.-300 ke.
PRICE £13. Rall charge, 3/6.
TEST EQUIPMENT,
Universal Avo Minor, 22 ranges, £8 10s,
Taylor 120A Junior, AC/DC, 21 ranges, £8 10s.
'léliylor 90A, 1,000 ohms/volt AC/DC, 40 ranges,

Walsall, Model 845, 2,000 ohms per volt, with low chine
range, £14 6s. 8d.

Mullard Resistance and Capacity Bridge, 10 ohms to
10 megohms, and 10PF to 10 mfd., £15 15s.
Tavlor 85A Universal Mull-range Meter, %0 ranges,
£19 19s.

B.P.L. SIGNAL GENERATOR,

Frequency range—100-250, 250.650, 650-1,600 ke,
1.6-4.5, 4.5-12, and 1230 me, Calibration accuracy
1 per cent. Internal modulation 400 C.P.8., 6 step
multiplier and attenuator, A.C. Mains 200 to 250 v.
50-60 cycles, £21.

VALLANCE’S
144, BRIGGATE, LEEDS, |

'Phone : 20428 and 20429.
8taff Call Bigns—G2HHY —G88X—G3ABD-—G3AHV
-G3BDD,

!

|

‘RADIO metal strip,

Wireless

VAIEE!_Mm has it

SPECIAL offer headphones, w/lead and jJack
plug, 5/6 per pair (boxed 2 pairs),

VOLUME controls (Centralal), various values,
i/s 3/6, w/s 4/9; Rothermel crystal pick-ups
de luxe, £2/16/3 (inc. P. Tax); metal
£2/12/6 P. Tax); B.T.1L. Magnetic
P/ups, 33/9, inc. P. Tax;
(aertal lead-in), 1/- per yd; a large assortment
of B.V.A. and V.S. valves always in stock:
let us have your enquiries.
MATT RADIO SERVICE, Castle 8t.,
Kingston-on-Thames, Surrey.
(‘JHARLICS BRITAIN (RADIO), Ltd.

SPECIAL OFFER.—Ex-Army No, 22 set, com-
bined tradsmitter and receiver, range 35 to
150 metres; this is a powerful set and oper-
ates on R../'I‘, ;- W. or M.C.W., complete with
moving coil mike and head-set and 13 valves;
price, carriage paid, £6/19/6; power pack
for operating the above from a 12v battery,
1}1/19./6, or the two items £7/19/6. New
llgt "WW " now available; send stamp.
Full range of standar components, incl,
(,:onnolsseug‘, pick-ups, Rothermel and Arcos
Crystal plck~ups. Avo oscillators, Thrush
resistance-capacity bridges, at list prices.—
Qllarles Britain (Radio), Ltd., 2, Wilson St.,
E.C.2. Tel. Bis. 2966, [8233

LEGNED INSTRUMENTS SERVICES, 1,

Colworth Rd., Leytonstone, k.11,

40 COIL pack: A superhet coil pack with an

29,

h.l. stage, uses 9 iron cored coils in a 18-50,
200-500 and 800-2,000 metres eircuit for
465ke/s, i.f.,, complete with cireuit diagram,

aligned and gain tested: this coil pack enables
the amateur with no signal generator to con-
struct a first-class all-wave receiver; price
£3/10, Circuit diagram only, 2/6, post free.

30 COIL pack series: A famous series of
precision-made coil packs now too well known
to need description. Superhet types: Model
30, 16-50, 200-550, 800-2,000, at 42/-; 30A.

World

television cable |

Kingston 8353. |

12-30, 30-75, 75-200. at 42/-; 30B, 16-50, 200- |

550, at 30/-; 30(', 200-550, 800-2,000, at 30/-;
308, 12-30, 30-75, 200-500, at 42/- ‘F.r.f.
types: Model 30b, 16-50, 200-550. 800-2.000,
at 35/-; 30K, 12-30, 30-75. 75-200, at 35/-;
30F, 16-50, 200-550, at 27/6; 30G. 200-550.
800-2,000, at 27/6. Fach is complete with

circuit, Circuits only, 2/6. [7370
1 750 hex brass nuts, 4 B.A., 21/64in a.l.x
Yin; £7/10 the lot.—Barnacle Works,

Bensham l.ane, Croydon. [8128
61$A)<-',~$.in round head steel screws, 10d per
gross, minimum 24 gross; 13/32in brass

rod, 1/7 per lb, minimum_lewt.—E. Aparicio,
115, lItigh St., Epping, Essex. (8109
| ANUFACTURKRS and exporters, we

offer the following brand new components
and high quality tropicalized paper block
condensers at bargain prices for bulk pur
chase : —
4mid 400v working, 3,500, £260 the lot; 4+
2mfd 400/250v working, 5,000, £250 the lot;
2mfd 500v working, 8,000, £300 the lot; .25
+.5mfd 500v working, 800, £20 the lot; push
button switches, oak type, 5w. 2,000, £100
the lot; 220v d¢—230v ac 300w KE.D.C. con

verters, 30, £300 the lot; 110v dc--230v ac
800w E.D.C. converters, 12, £150 the lot;
telephone key switch, push-button, 2-pole,

3,000, £150 the lot: jacks, 4-way, 3,000, £75
the lot: jacks, 2-way, 3.000, £50 the lot; jacks
1-way, 3,000 £37/10 the lot; wafer switch, 5.
pole, 3-way, 1 ceramic waler, 500, £25 lot;
chokes, R.F. 650 nH, 6,000, £50 the lot.—
Bargain Radio Stores, 72, Cape 1lill, Smeth.
wick, Staffs, (74.
INIATURE I1.{. smoothing chokes, 6 hen-
ries, 40 m.a,, 350/- per 100; quotations
for large quantity from stock.—Ace Electronics,

Ltd., Purley Way, Croydon, Surrey. Tel. Croy-
don”’ 3444-5-6. . (8124 |
. OU’LL probably get it at Smith's, Edg.

ware Rd.!” Everything for the construc-

tor, from a 1/10watt resistor to a radiogram
cabinet; lowest prices, biggest variety.—Near
Metropolitan Music Hall. Pad, 5891. [8005
OUGLAS h.[. coil winder, with ¥ 'hp motor,
P.B. starter and switch, £22; 12 new reels

of approx. 7lb ea.; Lewcos 23 s.w.g, enamelled
single ltayon wire; offers: 2 Avo valve panels,
£5/10 pair.—W. Fothergill, 52, Top Moor
Side Rd., Leeds, 11. (7994
JINGLE and twin screened fiex, volume con
trols. BA. screws and nuts, laminatior
strip, iron dust cores, coil screen tins, maing
transformers, 1.F. transformers, smoothing
chokes; lists.—John Downton & Co.. 89, igh
8t., Epping. Tel. 2163. {7421
0.015x2in, 2/6 Ib;

0.010 radio metal strip toroidal cores, 2
sizes, Permalloy dust cores, 2 sizcs; Slydlok
Samp fuse holders, 1/3; terminals, knurled
and bakelite covered, 3/- dozen; mains trans.
formers, 350v ILT. suitable for wmains or
battery-vibrator working, £1.—Par, Ltd., 13,
St. Peter's Gate, Nottingham, {8113
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RELIAN

Type T.W.

Rating: 5 watts (linear)
3 watts (graded)

Characteristics :

Write for full details to

Walthamstow,
Telephone :

POTENTIOMETERS

Type T.T.
Continuous Wire-Wound

Ranges ; 10-100,000 2 jinear May,
g 100-50,000 © graded
100-10,000 2 Non-inductive

Linear, tapered, graded, log., semi-log.,
inverse log., non-inductive, etc.

RELIANCE

Manufacturing Co. (Southwark) Ltd.
Sutherland Road, Higham Hili,

Larkswood 3245

CE

E.I7

BNN Series, single, dual

Hermetically sealed with

international octal base.

APPLICATION :

to line, etc.
HERMETIC SEALING :

on request,

ASSOCIATED

Wordsworth 4474-5-6.

’
74:75"0/7/&'

Taron maanm
alloy screened Transformers.

ing spills or with tag panel, both
for sub-chassis wiring or with

Line to grid, line to line, micro-
phone, driver, intervalve, anode

In view of the increasing demand
for hermetically sealed versions

of the BNN series, an integral
glass sealed base has been
developed,

Literature, in course of preparation

ELECTRONIC ENGINEERS Ltd.

DALSTON GDNS. * STANMORE ° MIDDX.

/

or tri-

solder-

eh.W. W,
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PERFECT joy to build!—The 5-valve ac

or ac/dc 3-wave Superhet Assembly (all
main components ready mounted on chassis)
forms the foundation of a_ powerful receiver
at a price you'll like; send postage now for
full details.—N. k. 8., 66 Parkhill Rd., N.W.3.
15,000 Selenium rectifiers by 8.T.C. and
Westinghouse, 5 types, 30 m.a. to 220

m.a., 50 to 360 volts, all new tested stock,
substantially discounted for quantities.—Apply
for full technical data and prices, Partridge,
Wilson & Co., Ltd., Davenset lilectrical Works,
Leicester. (8120
EHOLD! A revolution in superhet coil-

1> packs! Smaller, sturdier, more efficient,
higher gain, compl. wired to switch, L.M. &
8. waves, for maximum results incorporate one
of these in your set; price 33/-; trade en-
guiries invited.—N.R.S., 66, Parkhill Rd., Lon-
don, N.W.3. (8035
A LARGE quantity of radio components, in
cluding condensers, flexible couplings, 3
pole 3-way switches, line cord, multi range
ohms meters, screened wire single and twin, 3-
core ftlex., 2- and 4-way fuse boxes, etc.—
‘PPhane or call I,. Goodman (Radio). Ltd., 9,
Percy St., ‘lottenham Ct Rd., W.1. Mus. 0216.
" ITS of radio receivers jrom £7/8; 4- and
5-valve, new materials, table models,
semi-midget; our latest kit.—Wylwyn Star 1947
has connections for gramophone pick-up, ex-
tensions to loudspeaker® A.V.C.. 6 hours aver-
age time for constructing; full details_ dia-
grams with each kit; c.w.o, or c.o.d.—Isher-

woods, Reme House, 81, Plungington Rd.,
Preston. Tel. 3348. listd. 1936. {6788
OVl. surplus radio units at keenest

prices. Admiralty modulator, W6332/A,
7 valves. including 6058 and 5U4, etc.; ideal
for amplifier conversion; bargain at 30;-, car-
riage 4/-; R.F. units, type 25, at 20/-; type
27 at 27/-, both carriage paid; large selection

cathode-ray and other units, valves, com-
ponents, etc.; s.a.e. for lists.—Hoyle, 320,
Dewsbury Rd., Wakefield. (7993

lIAND microphones by ‘Tannoy & Truvox,
new boxed, 15/- ea; headphones, 8. G.
Brown, 4,000 ohms, 9/6 per pr, 5/6; lenry

LI c¢hokes, 2 ohm resistance, 1/6 e¢a; Mor
ganite volume controls, 1 meg, 1/9 ea;
American midget volume controls, 100,000
ohwms, 1/6 eu; 7-pin Ceramie valve-holders

mounted on metal bracket complete with valve
retainers, 9d each; 7-pin Paxolin valve-holders,
54 ca; many other bargains; send 2t.d stamp
for list.—Uncle Tom’s Radio (abin, 5, Seven

Stars Court, Manchester, 4. (8160
EE ELECTRIC, 15, Little Newport St.,
London, W.C.2. Tel. Ger. 6794.—A few

of the many lines held in stock: 32mfd 650vw
tropical condensers, 12/6; 4mfd 800vw paper
condensers, 5/-; S5mid 2,500vw paper conden-
sers, 7/6; S5in page speaker p.ni., 16/6 cach;
3lin p.r.t.. as per last month's issne, £4/10;
this manth’s special ex-Gov. modulater unit
type 76, containing relays, il.s. fuse holders,
also condensers, transformers, resistors, and
valve holders, all new, bargain price 1o clear,
27/6 each; trade supplied. [7886
JEW examples from latest list; send 2lid.

s.a.e. Ferranti Lf. transformers, A.F.3,
21/- , m.a, m/f¢ wmeters, 21/-; control panels
(new ith two m/c meters, switches, ete.,

40/-; trausmitter coils (P.A,), 3/3; variable 50
I’F 1,500v condensers, 7/-5 ceramic coil for-

wers, 1/6; 2-knob s.m. drives, 5/3; 4mfd 1,000 |

v 2.section condensers, 6/-;
15-2,000m battery (calters only); 1,230v_ 200
m.a., power units, 53/6; input 24v.—Dept.
W.W., Barnes Radio & Wholesale, 2, Elmdale
Rd., Penn, Wolverhampton. (8117
NEW STC metal rects., bridge conn. 12v la

11/-, 1.5a 14/-, 2.5a 19/6, da 23/- sall
pt.; 5a 31/-, p. 1/, 8-10a 37/9, p. 1/-, 24y 4a
42/1, 8a 64/10, 16a 126/5, 30v 5a 57/10, 50v
5a 81/6, 90v 5a 151/3, all p. 1/3; trans. 200-
250in. for 6-12v charger, 2.5a 25/-, p. 1/-, 5-6a
48/-, p. 1/6, 8-10a 75/-; carr. 2/. replace-
ments for valve chargers, state make and
type and d.c. o/p, 150w slider res., 1-15a
22/6, p. 8d., 40w fluorescents from £6/9/6;
230/1/50 Y%I1IP ind. motors, £9/5/-, 1/3rd do.
£10/5/-; all goods adv. in Aug. issue still
available; terms, c.w.o. or proforma; c.o.d.
post goods only.—Pearce, 66, Gt. Percy 8t.,
W.C.1, {Nr. Angel). 18262
JACK PORTER, Ltd.—Radio, guaranteed

equipment, ex.-R.A.F, 69 receivers, 10
valves, 6 type EF50, 4 type 6Q7, also genera-
tor, coils, relays, rectifiers, etc., 70/-; Philco-
Masteradio, 6-volt vibrator packs, complete
with synchronous vibrators, 15/-; RGD/Ekco
push-button type radio tuning ac 12-20.volt
motors, small, new boxed, 20/-; dc/dc genera-
tors, 6 volts input 230v at 50ma out-
put, new 17/6, super 12-volt input model, 250
volts 120ma output, ileal for PA, 19/6; ex-
R.A.F. receiver model, R.3067, with 11 valves
6.3 types, 155-185 mcs, amazing, 30/-, complete
with valves, cash with order, postage extra.—
Jack Porter, Ltd., Radio, 22-31, College 8t.,
Worcester. Tel. 2442, (7871

R1116 receiver,

Wireless World
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ARMSTRONG

INTRODUCING

Model UNI-103

10 VALVE ALL-WAVE
SUPERHET RADIOGRAM
CHASSIS for D.C.-A.C.

mains

Last month we announced model RF 103,
a very efficient 10 v. Receiver for use on A.C.
Mains. Now we introduce Model UNI-103,
a 10 valve Receiver for use on D.C. or A.C.
mains, particularly, of course, for Listeners
on D.C. mains. Whilst we appreciate this is
a very small market we feel this new model
will be appreciated by customers who are
normally limited to the small universal types
in their selection of a receiver.

SPECIAL FEATURES.

10 YALVE CIRCUIT.

R.F. PRE-AMPLIFIER.

WAVE BAND EXPANSION.

(Short wave band covers over 207.)

LARGE GLASS SCALE.

3STAGES AV.C.

TREBLE LIFT CONTROL.

(Operates on both radio and gramo-
phone.)

PLUS 6 db. BASS LIFT ON GRAMO-.
PHONE. (To restore bass cut on
some records.)

6-WATT PUSH-PULL OUTPUT.

L S R s

SEE THIS NEW CHASSIS AT
RADIOLYMPIA

OCTOBER 1st—11th, on Stand 205

Demonstration Model now available for
interested callers to hear and technical
specifications will soon be ready. It is
hoped that a number (very limited, unfor-
tunately) will be available for early delivery.
Price has yet to be fixed but every endeavour
will be made to keep this below £20, plus
| purchase tax.

Also on view at Radiolympia our com-
plete new range of rad io chassis for home

'ARMSTRONG ‘elevision G0. LTD.

WARLTERS ROAD, HOLLOWAY, LONDON, N.?
‘Phone : NORth 3213

|

| 2meg, lon;
| holders

-WAVEBAND superhet coil packs with
circuit (long, medium and short), 22/6
each; long and medium TRF eoils, 6/- pair;
long, medinm und short wave superhet coils,
7/- per pair; 2-short and medium waveband
superhet coils, 7/- per pair; ultra short wave
eoils, Polystrene {formers, adjustable iron
cores, 5/6 per pair; send P.O. with 6d post-
age to Davis, 9 Windlesham Ave., Bn% ton
1, Sussex. 7957
[TN[VF.RSAL ELECTRONIC PRODUCTS
(G8UQ), 36, Marylebone Iigh St., Lon
don, W.1. Tel. No. Wel 4058. lLligh perfor-
mance tuning units, covering 16-50, 200-550
and 1,000-2,000 metges, complete with L.F.
transformers, valve holders and attractive dial,
fully aligned and tested; type A: for 6K8
and 6K7 valves price (less valves) £5/8/6;
type B: as above but with addition of third
vaYve holder (for 6Q7), together with volume
control, wired, aligned and tested, price (less
valves) £6/10/-; postage 2/6; R1155: 1f you
are not satisfied with the performance of your
set write for details of our conversion; out
works are available for the construction of
specialist type receiving or transmitting equip-
ment to specification; prototype and develop-
ment work undertaken. (8263

OODSELIL, Ltd., 40, Gardner $t., Brighton,

1, Sussex.—Increased range of feeder units,

all incorporating Denco coil turrets and Maxi-
“Q* LF. T's and complete with ™ E' type
valves or equivalent, 0.3 range; C.'I'l 1.6 mc/s
L. T.’s one stage, £9/9; C.T.1 de-lux 2 LF.
stages, £11/15; C.1'.2 465 ke/s [.F.'I''s one
stage, £9/9; C.1.2 delux 2, LF. stages,
£11/15; C.T.3 ready shortly; push-pull quality
amplitier, 61.6 with negative feedback. 15
watts output for 0.1 volt input. bass lift,
Gardner and Partridge components as stan.
dard; de-lux quality amplifier PX 25 outpuls,
bass and treble controls stabilised power pack;
Armstrong chassis; ‘' Q "-Max (Berry's) and
axi-* Q" (Denco} céomponents ex-stock; com-
plete range of components for all your nceds;
send 1d stamp for list; connoisseur pick-ups,
ex-stock, £3/18/9, with transformer, 1/. post-

age, (8073
Q UPERIOR components, mains trans.. 230v
ko 50cy, 500-500 170 Mil 4v 4a CT, 30/,

500-500 100ma, 4v 3a, 5v 3a, 6.3v la CT,
35/-; 350-350v 200ma, 5v 3a, 30/-; 200-250,
50cy, 6v 5a, 6.3v 7a, 6.3v 8a, 27/6; chokes,
20hny 200ma, 140 ohms, 25/-; Shny 200ma,
7/6; condensers, paper 8mia,
£1; 4mid, 2,000 wkg. 12/€,
8mid, 450 wkg, tub, cans, 3/6; 16mid, 700y,
electrolytics, 7/6; W.W. pots, 3 watt 1K,
5K, 10K, 25K, 4/-; chassis, 12}6x8x2!s with
5 int. octal and 4 Mazda, oct. valve holders,
steel, unused, 7/6; list of smaller gear oa
application, post free; terms cash, cash re
fund guarantee, all above post free.—The Tele-
vision Development Co., 4, The Parade, High
Rd., Kilburn, N.W.6. (Adjoining the Kilburn
Empire.) Est, 20 years. Tel. Mai 3991. [8256
OULPHONE RADIO, 58, Derby 8t.,, Orms-
kirk, Lancs.—Cash with order or c.o.d.*
ost free over 5/-. Coulphone Radio is the
oremost constructor’s service in the country.
New goods only; valves, accumuiators, con-
densers (tubular, mica, electrolytic, block.
tuning), carbon resistors, mains droppers, line
cord, tag boards, fuses, fuseholders, sleeving,
solder, soldering irons Weymouth coil packs,
ilt.s and tuning cotls, mains transformers,
chokes, output transformers; speakers, P.M.
and M.E., 2lhin to 12in, feeder units; receiver
kits, pick-ups {Rothermel, Connoisseur,
S.H.E.F.I. moving coil), sapphire needles,
switches (toggle and Yaxley), push-back wire
and flex, trimmers and padders, signal gener-
ators, capacity and resistance bridges, test-
meters, microphones, amplifiers, Eddystone com-
ponents, McCarthy, Raymond and Vidor re.
ceivers, control knobs, yolume controls, valve
holders, etc., etc. Send 2Yd. stamp for latest
catalogue. (8234
PEAKER trans, tapped output, Ultra mid.
get 5/-, midget 5/6, standard 8/.; P.P.
output (6L.6 valves, A/A load 6,6000hms), out.
put 7.5 and 150hms, 21/-; Ferranti P.P. out-
put, heavy duty, 2-1 (massive job), 12/6; Var-
ley class B output, 1.5-1 and 2-1, 7/6; Varley
heavy daty P.P. driver, 2.5-1, 15 chokes,
ultra midget 40ma 5/-, midget 50ma 5/6,
standard 100ma 8/6, heavy duty 150/200ma
12/6; chassis, fully drilled (4v t.r.l.), 11x4l,
x2in 6/-, (5v superhet) 11'%x5'%x2lin 7/-;
Rothermel crystal pick-ups, 8.8 and 8.12.
52/6; volume controls, Centralab, 5,000 to
spindle switch 6/-; Paxolin valve.
English and American 8/- per doz;
epicycle drives 3/3; dials SML. 4x31, 2/,
5x5% 2/6; Bernards publication stockist,
Television Constructors’ Manual, 3/6, ectc.;
comprehensive lists monthly; 2%d stamp en-
quirles; postage extra all orders.
O GREENLICK, Ltd., 34, Bancroft Rd., Cam-
bridge Heath Rd., Loudon, E.1. ‘Tel. Stenney
Green 1334. (8236
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CRYSTAL PICK-UP

WITH _j!@@@@QbHYSTAl
—

The ACOS G.P.10 combines purity of re.
production with extreme reliability. A
unique flexible assembly renders the crystal
virtually unbreakable, while 2 needle-
pressure adjustment is incorporated in the
base. Resonance-free response from 50-
8,000 cps. Output I'5 v, at 1,000 cps. Needle
pressure |}
ozs. (adjust-
able), Vibra-
tion-free arm
movement.
Screened lead,
Price in Great
Britain 44/- (in-
cluding P.T).

Flexible coupling A protects
crystal B against breakage.
(Brit. Pat. 579,524. Pats,
pend. abroad). Licensed by
Brush Crystal Co. Ltd.

Obtainable only from Radio Dealers

COSMOCORD LTD
ENFIELD: MIDDLESEX

S
RaDIO ol
Jfor all purposes

GREENFORD, MIDDx. WAXLOW 2300

ee=THESE ARE IN STOCK======}

The Radio Amateur's Handbook, 1947,

12s, 6d. Posta;e 8d.
Television Receiving Equipment, by W. T,

Cockm; 12s. 6d. Postage 6d.
Radio Englneen Handbook, by F. E.
Terman, 3Ss. Postage 9d.

Radio R_ecei_ver C;rcul_ts Hancl—book. by
E. M. Squire. és. 'Posu;e 4d.

Radio Service Test Gear, by W H Cazaly,
és. Postage 4d.

Two-Way Radio, by Samuel vFree—dman. 30s.
Postage 9d.

Radio L—al;oratory Handbook, _by M. G.
Scroggie, 12s. 6d. Posu;e 4d.

The Wireless World Valve
Postage 2d.

Data. 1s.

We have the finest stock of British and
American Radio Books. Write or cali
for complete list.

THE MODERN BOOK CO.
(Dept. W.26,)

19-2), Praed Street, London, W.2,

Wireless

RITH RADIOCRAFT, Lw the Lelceater
specialists, offer from their comprehen-
sive stocks: Over 5,000 receiving and trans-
mitting valves, mcludmg all latest types and
many difficult types. Woden transformers ex
stock include DTM 11, 12, 13, 14, 15, 16, 17;
DTF 12, 13, 14, 186, 17, 19; DCS 13, 14, 16.
17, 18; PChll 12, 13; DTl 2, 3; UMl
Specml line "ex-manufacturers’ ‘mains trans
formers, 250-0-350v, 60mA, 4v2A, 6.3v3A,
19/6; ditto 295—0—295v 120mA 5v2A 6.3v3A,
22/6. TCC or Bl 1mfd 5000vw condensers.
size 5x6¥;x6 2in, weight 8llb each; at the
price offered they are cheap enough to parallel
for any capacity required in your xmitter
power pack; 3/6 each41/3 post. Button
valve holders for 1T4, etc.. 1/6. Systoflex,
1.5mm, 36yd hanks, 2/6 1aayd reels, 10/-.
latest listse show many bargamu for the con-
structor, serviceman and amateur, also com-
petitive 'lines for the trade. We also have in
stock over 100,000 spares for all types of
British and Amencan radios, for which we
invite your enquiries. Trade service dept. for
Midlands dealers.
FRITH RADIOCRAFT, Ltd., 69-71, Church
Gate, Leicester. Tel, 58927, 798
IIENRYS —We have probably the most
comprehensive stock of radio spares in
London, A stamp will bring our current Ilst
Electrolytics in stock: 8mfd 500 v.w.,
16mid 500 v.w., Midget can., 5/-;
500 v.w. Mldgvet can., 9/-; 16+16mfd 350 v.w.
Midget can., 9/, Valve holders : All types,
Amphenol, 7/6 doz; Paxolin, 5/- doz; button
tvpe, ceramic (for IT4, etc.), 1/-; Inter-
national Octal, ceramic, 1/6 each Midget
0.0005 2-gang 24 lnxl%lnxll/sxn with trim-
mers, 13/6; \Veanle P coils in stock, also IF

transformers, Mains transformers: 80 m/a,
6v and 4v types, available from stock. 27/6
each; fully or half-shrouded. Speakers:
| Special offer, Rola 8in mains energisedl,
| 1,5000hm field, with transformer, 36/6 ea;
Iall sizes in stock, 2%in to 8in PM. Con-

densers: 2pf to O.lmid. all at 5/6 doz,
Limited quantity only, Mullarnl DK91 (IRS5),
15/10; Mullard DL92 (384), 14/-.
6,000 new valves in stock; all goods new and
guaranteed; cash with orider or c.o.d, (over

£1). 'I'rade supplied,
IIFNRY'S, 5. llarrow Rd.,, W.2, Paddington
| 1008 (8235

H and l.t. rectifiers, battery charger xits,
‘ not, surplus, all new goods with full guar-
antee. New small space type selenium h.t.
rectifier for a.c./d.c. sets, 250v 60ma, takes
place of valve rectifier and occupies no more
space, 9/6, post 6d.; ditto 120v 25ma for
eliminators. 7/6. pnst 6d.. product of famous
manulacturer, selenium lt rectiflers, with in-
formative instruction sheet, 12v 0.75amp, 7/6;
12v 1.5amp, 10/6, post dd: 12v 2amp, 12/6,
| post 7d.; 12v 3amp 18/6: 12v 4amp, 25/-,
post 9d.; 12y 5amp, 27/6; aiso new heavy duty
aluminium cooling finned 12v 6amp giant type,

32/6, postage 1/-.
' CHAMPION a3 {Tnlands Way. fondon N.21.
UPREMFE_ RADIO, 746b, Romford R4,

Manor Park, London, E.12, est. 15 years,
Tel. LK 1260, useful Govt. surplus, set
manufacturers’ enquiries invited; Mazda valve
holders, 54/- gross; 4-pin UX Amencan valve
bolders, porcelain base, 12/- gross; anchorin
tags, 3/ gross; standard gridcaps with lead,
2/- doz; ditto mounted on Paxalin panel wnh
57Q) resistance attached to anchoring tag
nut and bolt for fixing, 3/- doz; moving coil
internal resistance, 250chms, size 2%in flush
fitting, non-zplint. ‘glass, £1 oach, many other
lines not listed; terms cash with order, no
c.0.d.; send 6d extra all orders under £5; 2‘/;d
stam all enquiries and price list, [8
0 THERN RADIO'S wireless bargams—
].ates'. radio publications: * Radio Valve

““Radio Reference Handbook." cloth bound.
fully comprehensive, and covering all avail-
able data for radio users and experimentcrs,

12/6; “ Radio Resistor Chart,” colour coded
values at a @k, .. American BService
Manuals: Crosley-Belmont (Parts 1 and 2),

Sparton Emerson. Stewart Warner-Fada, 12/6
per volume, All publications 3d per each
extra for po:

ISOUTHERN RADIO SUPPLY Co.. 46, Lisle
8t., (8267

London, W.C. Gerrard 6653.

Over |

Manual.” equivalent and alternative Ameri-
can and British types with all data, 3/6;
* Radio Circuits,” fully illustrated, receivers,
power packs, etc., 2/-; ' Amplifiers,” fully
descriptive circuits, 2/-; ' Radio Coil and
Transformer Manual 2/-; ‘“8hort Wave
Handbook' /-3 “Manual’ of Direct Disc
R,ecordmg, 2/-; ‘“Test Gear Construction
Manual,”” 1/6; ‘‘ Radio Pocket Book,” for-
mulas, t,ables. colour code, etc. 1/-; *“Ten
Hows for Radio Conntructors, 1/ ; ‘" Bulgin
Radio 8ervice Manual,” 2/6; “ Radio Con-
structors'’ Manual,”” 3/-; *“‘Pelevision Con-
structors’ Manual,” 3/6; '‘Radio Aerial
Handbook,” 2/6; * Ultra Short Wave Hand [
| boak,” 2/6; “* Radio Hints Manual,” 2/6
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BAKERS

18" and 12" P.M. QUALITY SPEAKERS
8 and 15 WATT AMPLIFIERS

TICONAL
MAGNET

12" Model

Triple
Cone

PIONEERS OF MOVING COIL SPEAKERS

Improved 1947 MODELS
CINEMA Model -
AUDITORIUM Model -

Send 24 1. stamp for illusirated list to ;
BAKERS ‘SELHURST’ RADIO

75-77 8ussex Road, South Croydon, Surrey
Telephone : CROydon 4228

A.€.S. RADIO

SPECIALISTS IN AMATEUR AND EXPERI-
MENTAL SHORT-WAVE EQUIPMENT,

V! R T High quality
Amplmeru, Bpeakers, Aerialn Recefving and Transmitting
anve- and Meters, etc.

List* W* free on request to :—
A.C.S.RADIO, 44, Widmore Rd.,, BROMLEY
Kent. ‘Phone : RAY 6510

for your

TRANSMITTER‘

HIGHER
ACCURACY

COMPETITIVE:
PRICES

" ROM STOCK

For youy
\ |\ FREQUENCY STANDARD

SALFORD ELECTRICAL INSTRUMENTS LTD

PEEL WORKS SALFORD )

Propeerwrs: THE GENERAL ELECTRIC Co. Ltd

of England
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GALPINS

ELECTRICAL STORES
408, HIGH STREET, LEWISHAM,
LONDON, S.E.I3. :
Telephane: Lee Green 0309. Near Lewisham Haspital-

EX-RA.F. R.F. UNITS TYPE [i0A. New
and unused, consisting of 5 valves, including
grounded grid 750 m/cy. tube, small 12 voit motor
and numerous other components, would make
very useful crackers, 55/- each, 5/- carriage.
EX-R.A.F. RADAR IMPULSE TRANS.
FORMERS (new, boxed). We have no actual
data on these, but believe them to have an output
of 15,000 volts at 3 kW. for a micro second. A
bargain for the experimenter at 10/6 each. P.F.
EX-G.P.O. YERTICAL TYPE GALVANO-
METERS, centre zero reading 30,0/30, 7/6 each,
post If-, Malory 12 volt. vibrators, new and
unused, 7/6 each. Electrolytic condensers, 80
mf. 350 volt wkg., 5/6 each, post 9d.

L.T. RECTIFIERS (new), 6 volts, |} amp.,
7/6each, 12 v. 1§ amp,, 10/6 each, 9d. post. Instru-
ment Rectifiers, 5.H., 10 or 20 m/a. types, 4/6 each.
VOLTAGE CHANGER TRANSFORMERS,
auto wound, fully guaranteed, immediate delivery,
all tapped 0, 110, 200, 220, 240 volts, 250 watts,
45/- ; 350 watts, 55/-; 500 watts, 70/- ; 1,000
watts, £5/15/- ; 2,000 watts, £8/15/-.

SHUNT WOUND D.C., |10 volt motors,
1,500 r.p.m. approx. } h.p., condition as new,
17/6 each, post 2/-.

EX-G.P.O. Permanent Magnet Moving Coil
speakers (makers Tannoy), suitable for extension
or small P.A. work, fitted, in wooden case,
9in, % 9in. > 7in., as new, 27/6 each.

MAINS TRANSFORMERS by well-known
makers. Input 200{250 volts, output 700/0;700 v.,
80m/a,4v.3a12v.1a,30/-. Ditto,300/0;300v.,
200 m/a. 6.3 v, 20 amps. 5 v. 3 a., 45/-. Ditto,
450/0/1450 a., 150 m/a. 5 v. 2 2. 6.3 v. 4 a., 37/6.
Ditto, 500/0/500 v., 150 m/a. 4 v. 4 2. 6.3 v. 4 a.
S v.2a, 55/-. Ditto 350/0/350 v., 120 m/a. 4 v.
4a.5v.22.6.3v.4a.,38/

AUTO WOUND MAIfS TRANSFORMER
(Mains Booster). 1,500 watts, tapped 0, 6, 10,
19, 175, 200, 220 225 240 and 250 volts. New
ex-Govt. £5/10/0 each carriage 5/-.

EX-R.A.F. AERIAL COUPLING UNITS,

absorption type. Range from 1.2 to 5.3 m/cycles.
1|

7/6 each, post |/-.

EX-R.A.F. L.LF.F, UNIT (Model) 3002, complete
with |0 valves types 3X70E, |EF50, 4VRé5,
2XYT6IA and rotary converter |2 volts input,
450 volts 40 m/a. output. These units are as
new. Price complete, £3,10/-, carriage paid.
EX-R.A.F. CRYSTAL MONITORS, TYPE 2.
3-valve Battery working complete and ready for
use, less valves and xstals, operational frequency
depends on xstal frequency, condition as new.
Price 10/6 each, plus |/6 carriage. Complete in
carrying case, size 83in. > 8in. x 6in.

EX-R.A.F. MICROPHONE TESTERS. These
consist of a Ferranti 2}in. m/coil 0 to | m/a.
meter with Westinghouse Rectifier incorporated,
calibrated at present 0 to 10 volts, microphone
transformer, jacks, etc., all contained in polished
teak case, size 6}in.x5}in. Condition as new.
Price 37/6 each.

METERS. All first grade moving coil instru-
ments, new, boxed, ex-Govt., 0 to 40 volts, with
series resistance removed. 5 m/a, 15/- each;
0 to 10 amps., 15/-; Oto | mfa, 21/-; All 2in.
scale and by well-known makers.

EX-NAVAL CATHODE RAY RECTIFIER
UNITS. New and d, sold for comp

which consist of (—~2x.5 mf. 2,500 v., tx.I
5,000 v., 62 mf. 800 v., 2x8 mf. 800 v. |5
volume controls, various values, approx. 100
small s and resi ce, smoothing choke
and 9 v. holders, including 3 EF50 and | tube
base. All components wired and with the addi-
tion of mains transformer would make a good
oscilloscope. Price §5/-, carriage paid.

LARGE RECTIFIERS FOR CHARGING.
6 or 12 volts at 6/8 amps. Complete with mains
transformer for 200/250 volts 50 cy. 1 ph. £5/2/6,
carriage paid.

EX-GOVT. NEW MAINS DIMMER RE-
SISTANCE, worm wheel control 700 watts
variation from full to Blackout. Price £3/10/-each.
EX-GOVT. VARIOMETER for No. |19 sets ;
these contain C.T. Westector, .00l, 5,000 v.,
condenser, etc., price 7/6 each. Complete in
metal case with graduated dial.

EX-GOVT. VARIABLE RESISTANCES.
(New), 450 ohms, carry .7 amp., 30/- each, 4,000
ohms, carry } amp., 37/6 each.

Wireless World
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ARGAINS in new and unused ex-Service

equipment.—Indicator units type 6C, con-
taining one 3in cathode ray tube, 2 VR91
(EF50), 2 VR54 (ECU31) valves, 20 various
resistances, 4 potentiometers, 8 condensors,
co-axial input and output sockets, etc., new
and unused, in maker's sealed carton, 5gns
each, carriage paid; 40 feet lengths flat twin
R.F. feeder ribbon cable with connector, 300
ohm impedence, new and unused, in maker's
original carton, 8/6 post paid; ex-R.A.F. type
256, oil filled dkva, input 230 volts, 50 cycles,
output 18kv, weight approx. 4%cwt, in maker's
sealed crate, £15 carriage forward.—Wireless
Instruments (Leeds), 54 and 56, The

lleadrow, Leeds, 1. Tel. 22262 (7766
. A. RYALL, 65, Nightingale Lane, Lon-
don, 8.W.12.—Mail order omly, no c.od.

under £1 pleasc, postage strictly extra, please
write plainly; control boxes size 6x3x3 with
Yaxley type switch 2b 4w 2p, with 2in well-
finished pointer knob, and on/o toggle and DP
DT toggle, 5/- each; ditto with two 25mf 25v
electrolytics, 10w resistance panel, eight yards
twin rubber and screened cable, red pilot
light, three plugs, two jacks, good 2-bank 3w
3{) switch and knob, size 8x6x2, 10/6 each;
also the Type A.M. 404 with three green pilot
lights and clear neon type, two relays, 3b 5w
switch, with know, push switch, internal
toggle, four Army type male connectors, size
box 10x4Y%x 3%in, ete.,, 12/6 each, all boxed

and new, (8237
ADIO CLEARANCE, Ltd., 27 Tottenham
Ct. Rd, W.l. Mus. 9188.—Ex-Army 36

sets, S5-valve trans.-rec., range 7.4-9 mc/s, com-
plete with 2v valves and junction box {as usea
in tanks with No. 19 set), 45/-; carbon mike
buttons ¥in dia, 1/6; ceramic conds, 2, 10. 20.
25, 50, 100 P.K. 6d.; silver micas most values
10-6,000 P.F., 6d; volume controls, carbon, no
3W, 10K, 20K, 50K, 100K, 500K, im, 2/-;
trimmers_ceramic 1-15 P.F. 6d, 3-50 P.F. 9d,
double U.LC. type 1545 P.F. ea 8d, single
3.26 P.F. 4d; padders 150 P.}". 1/-, 750-
1,250 P.F. 1/-; 0.2a droppers 3/6; single
soreened wire, rubber ins stranded centre 8d

yd; LF. trans 465K kc/s 14/- pr. (8261
WANTED, EXCHANGE, ETC.
ANTED, fractional h.p. Ys induction

motors, preferably sleeve bearings.—Box

2035. {8134
QPOCH loudspeaker wanted,
dition; please state model and price.—Box

2147. (8193
ANTED, Ediswan C.R.T. type 9 M.H.—
Boyd, 81, Hurstfield Crescent, Hayes,
Middlesex, {8060

ANTED, condenser drive for pre-war 10-
valve Ferguson.—66. Digby 8t., S8cun-
ihorpz, Lincs. [8228
EXCI{ National PW-28 condenser for old
35mm camera or cash.—Spray, 10, Drove-
way Gardens, St. Margarets, Dover. {8oo8
ANTED, a number” of pre-selector tuning
nmechanisms as fitted R.A.F. transmitter

types 1154H, 1154M, 1154N; pay 10/- each
if good condition.—Box 208. [7741
EQUIRED, any quantity of Niphan

sockets, type N549B or any similar 4.pin
sockets, waterproof.—Tel. Guildford 3278, or
write Ardente Acoustic Laboratories, Ltd.,
stating quantity available. (8097
G. W, SMITIT & Co (RADIQ}, Ltd., require
the following : new or ~econd-hand radio
receivers and radiograms; all classes of radio
test equipment: highest cash prices paid.
G. W. SMITH & Co. (RADIO), Ltd., 2, Cecil
Rd., Southgate, London, N.14 Tel. Enter-
prise 5463, {5116
LAMINATIONS in silicon, iron or similar
material urgently required in any quantity;
any shape to form rectangles approximately
4inx2in (" L' shape preferred) or shcet ma
terial .014in or .018in thick.—Taylor Electrical
Instruments, Ltd., 424, Montrose Av., Slough.

Tel. 21381. (8163
E buy for cash, new, used, radio, electri-
cal equipment, all types; especially

wanted, radios,

radiograms, test equipment,
motors, chargers, recording gear, etc.——Y( you
want to sell at the maximum price, call, write
or ‘phone to University Radio, Ltd.,, 22, Lisle
St., Leicester 8q., W.C.2, Cer. 4447.
REPAIRS AND SERVICE
AINS transformers rewound, new trans.
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 con
structed to any specification; prompt de-
livery.—Brown, 3, Bede Burn Rd., Jarrow. 3460
LOUDSPEAKER repairs, British, American,
any make; moderate prices.—Sinclair
Speakers, 12, Pembroke 3t.. London, N.1,
Terminus 4355. {3308
OUDSPEAKERS repaired; transformers,
clock coils, chokes, rewound; srompt
attention; prices quoted.—E. Mason, 5, Balham
Grove. Balham, London. S.W. (7667

Electric Fire

| . .
A case which merely houses its contents

is daing only half a job. We specialise
in building cases that do a selling

job as well.

Make

Radia Cabinet

}We can develop and style an individual

modern case, exclusive to you, or work

in good con- |

to rigid specifications, or supply standard

cases from stock.

Sales!

Amplifier Case
We use only materials of the finest
quality. And we guarantee to deliver
every order on time. Send today .or

free booklet.

PRECISION-BUILT
INSTRUMENT CASES

ALFRED IMHOF, Ltd.,
112, New Oxford Street, London, W.C.I.
Museum 5944.
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Woodwork by

Lockwood

We are Specialists in the
Manufacture of high-class
Precision Woodwork for
the Radio and Electrical
Trades and we shall be
pleased to riceive your
enquiries for the fol-
lowing :—

RADIO CABINETS
INSTRUMENT CASES
BAFFLES HORNS
TRANSIT CASES

LABORATORY
FURNITURE

FITMENTS, ETC.

Timber Licence Requijred

& COMPANY

67, Lowlands Road, Harrow, Mdx,
Phone : BYRon 3704

TRANSFORMERS & CHOKES
To Special requirements 14 days
High Quality Vacuum Impregnated

AUSTIN MILLS LTD.

LOWER CARRS
S8TOCKPORT
Telephone : STO. 3791 Established 20 years.

100 kes.

QUARTZ

CRYSTAL
UNIT

Type

Q5/100

for Secondary Frequency Standards

ﬁ Accuracy better than 0.01%. v New angles
of cut give a temperature coe! cient of 2 parts in
a million per degree Centigrade temperature
change. ¥ Vitreous silver electrodes fired direce
on to the faces of the crystal itself, giving perman.
ence of calibration. o Simple single valve circuit
5iva strong harmonics ac 100 kes. intervals up to
0 Mcs. 9k Octal based mount of compact dimen-
sions. PRICE 45/- Post Free
Full decails of the QS{IOO, including circui,
are contained in our leaflet Ql. Send stam-
to-day for your copy

THE QUARTZ CRYSTAL Co,, Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone : MALden 0334

——

ELECTRIC
fully re

Instr

ument

. W9,

on
ICK-UPS,

type, ete.;

Radiocrafts,

Easex,

coil rewinds;

RVICE
types o

cord.—F.R.L,

Museum 5675.
UDSPEAKER repairs, prompt and
anteed service;
fitted.—The Leicester Electrical Co.,
firmary Square, Leicester.
EWINDS and conversions to mains and
output transformers, ficlds, etc., from 4/6:
PP equipment a speciality.—N.L. Rewinds, 4.
Brecknock Rd., N.7. Tel. Arnold 3390.
LOUDSPEAKER repairs, new a
speech coils, flelds, etc., any make, sizes
3in_to 18in; com
teed.—Debenham
ter Rd, 8.W.11. .
EPAIRS to moving coil speakers, cones,

LO
R

coila fitted, field rewound or altered:
speaker transformers, clock coils rewound,
guaranteed satisfaction, prompt service; no
mains trans. accepted. .
L. REPAIR BERVICE. 49, Trinity Rd.,
Upper Tooting, London, S.W.17. (4819
UDSPEAKER and transformer repairs

LO

prices.—A.

‘ almost by return of post '
quickest service in the trade, at competitive
W.F. Radio
Mills, Bradford, Yorks.

TURDY

chokes and fields; we give prompt delivery
and guarantee satisfacti
ence; prices o

Ltd., Dipton,
| (Y0

| etc.,

!
1

Briti

(i
1L specialists.—~Tuning and oscillator coils,
LF., L.F,, and mains transformers, chokes,
rewound
speaker repairs.—Electronic Services (R.T.R.A.
ﬁvlice Section),

assemblies,

DLAND
louds

nental and

Derb:

OUDSPEAKER repairs, any make, reason-.
able prices,
and quality fans;

| ence with Rola, M
tion,.—8ound Servi
Kingston-on-Thames.

Rd.,

y  Rd.,

EWINDS,

coil, chokes,

day delivery;

customers’ specification
ties.—Metropolitan Radi
Finchley Rd., N.W.11.

24

-HOUR

ing Co., 180,
EWINDS,

formers,
fractional
prompt delivery;
Manufacturing” E
nield Port Rd., Birmingham, 1.
RANSFORMERS,
description rewon
rewinds carefull
equipment belore

wound
h

to any spec.
a speciality—~Radio & T'ransformer 8ervices,

Manchester Rd., Hollinwood,

R

solve

&
Ltd.)
REWR

pick: ug:i

peakers re
All guaranteed and promptly
vacuum cleaners,

EWINDS and transformers
single or qua.
engineers with first-class la
problems;

specifications worked ou
Holden, Ltd.

your

» 2. Pembury Rd., Westcliff-on-Sea,

Tel. Seven Kings 4557,

peaker repair specialist, el
voice
American

*transformer
and ils., ete, all types of new transf., etc.,
supplied to s
service card for trade prices.—Majestic Wind-

chokes,

World September, 1947

AL measuring instr skil-
ired and recalibrated.—Electricai
pair Service, 329, Kilburn Lane,
Tel. Lad. 4168. (69
replacement coils for Garrard
5/3; trade enquiries invited.—

10, Goodmayes Rd., Gooduzagisé
7
with a Smile."”—Repairers of all

{ British and American receivers;
American valves, spares, line
Ltd.. 22, Howland S8t., W.l.

[1575
guar-

new cones and field coils

15, In-
Tel. 23580. [8186

[6283

cones and

plete overhauls; work guaran-
& Humphreys, 18, Buckmas-
(8055 |

3 we offer tne

Products, Ltd., Borough
{7167
rewinds, mains transformers,
on; 14 years' experi
n request.—Sturdy Electric Co.,

LASKY’'S RADIO

OVER 6,000 RADIO VALVES IN STOCK. Here are
a few examples : 25 A6G, 43, EF9, 1D5, 2626, 2575,
CBL31, EBL31, 36C,

5018, s s

URIQ, URSC, CY31, FC13, FC13C,
DL35, 12J5GT, 1246 GT, Y63, 8p4B, ECC31, ECC32,
TDD4, VP2B, EBL21, ECH21, UCHZ1, MX40,
Al new and unused at B.O.T. prices. WE HAVE
THE VALVE YOU WANT, Order C.0.D. or Pro-
Forma Orders over £5 post free.
ELECTROLYTIC CONDENSERS

8 mid, v.w. Tub Cardboard, 3/~
v.w. Tab. Wazed

.w. Tub. ALU. Can, 5,
RO M comutel
T.C.C. Micropack, mid. w., eac|
50 mtd. 12 v.w, 1/9 each.

Dubilier D 50 mid. 50 v.w., 3/8 each.

75 mid. 12 v.w., 1/6 each ; 12 mfa, 50 v.w., 2/- each.

ALL TYPES OF GRAMOPHONE PICK-UPS & stock.

Magnetic, Crystal, Moving ° Coll, Rothermel, Acos,
, Lexington, Goldring, B.T.H., etc.

ALL TYPES OF VALVE) ERS.

Octa), Engiish and UX, etc. Button

for 1R5, 1T4, etc. , 1/- each,

EF30 Valveholders, Ceramic 1/= each, or /- dozen.

MAINS TRANSFORMERS, ALL TYPES,

275-0.275 v, 80 nv/a 6.3, 2.5 amp. and 5 v. 2 amp.,

200-250 v., with mains adjustment,. Price 27/6 each,

350.0-350 v. 80 mi/a, 6.3, and 5 v. 200-260 v., with

malne adjustment. Price 29.@ each.

ALL TYPES OF P.M. AND ENERGISED SPEAKERS.
Sin. P.M., 16:9 each; 8in, P.M.,, 21/- each; 8in,
with O/trans., 27/6 each.

/6 each.
LARGE 8TOCK OF RADIO TEST GEAR.
By AVO, Taylor,

Pullin, G.E.C., etc,
delivery,

AVO All-wave Oscillator, £18, A.C. Mains,
the lack of advertising space, we are unable

Immediate

Newcastle-on-Tyune. 4316

and wound to specification;

Falmouth,
cer

Arwenack St.,
Sound Reprodu Services;
tc.; cone
coils, etc., on all types,
{Bell-Howell etc.}, Conti-
m/c mikes; enquiries invited.-
Lenton, Nottingham, (8169

prompt delivery, to the trade
25 years' combined experi-
agnavox, Goodmans, Celes-
ce Radio, 80, Richmond
Kin. 8008. {4977
nsformers, speaker field
high-grade workmanship, 7.
new translormers constructed to
singly or in quanti-
o Service Co., 1021,
Speedwell 3000. [3719
6 months’ guarantee, any
rewind, mains outputs

mains tra

service,

pecification; business heading or
Windham™ Rd., Bournemouth.
maing transformers, layer
wax impregnated, O/P trans-
fields, clock coils, pick-ups,
P motors, competitive prices,
Fuarnnteed work.—W, Groves,
ectrical Engineer, 154, Ick-
(4547
chokes, etc. of
nd, quick service; all

y tested on elaborate test
despatch; new transformers
" Wireless World " transformers

Tel. Fai. 2507. l
to specification,
ntity; qualified consulting
boratory available to
sub-chassis

t il required.
(formerly Diskin &

to order;
Millett |
tlolden,
Essex. |

WINDS.—Armatures, fields, transformers, |

Yacuum cleaners,. gram, motors, |
ed rew cones an. speech coils.
executed. New |
most popular makes, Send

stamped addressed envelope for list of radio[

spares and c.o.d.
Lichfield Road, A
TIONAL RA

NA

immediate service any district; rewinds to ali
types transformers,
speaker cones,
American com
invited for coi
tr'nnsjlormer wi

Woo

VISION

N.w.g

service.—A.D.8. Co., 261-3.5,
ston, Birmingham, 6, [8238
DIO S8ERVICE & TELE

CO.—Trade service engineers:

armatures, motors. lend- |
speech coils fitted; British and
ponents and valves; enquiries
untract trade service; multiple
nding.—63, High 8t.. St. John's
Primrose 6725 {6752

to
to advertise all the goods we have to offer. Send 1d.
Mamp lor our current list and bolletin. ALL EN-
QUIRIES INVITED. Let us quote for your needs.
Satist; Or money refund

TERMS : C.0.D,, Pro Porma or C.W.0.

LASKY'S RADIO

370, Harrow Road, Paddington, w.s
(Opp. Paddington Hospital.) Tel. : CUN 1979
Hours: Mon.-Sat, 9 a.m, 1o 6 pm.  TAursday Half-day

PHOTO-EI.EGTBIG CELLS
Talking Pict:::'re Apparatus.

Caesium Photo-Emissive Cells Only.

RADIO - ELECTRONICS LTD.,,

St. George's Works, South Norwood,
London, S.E.25.

—U.S. ARMY SETS —
All will agree that the sets and parts made by
A. and other leading American Com-
panies for the U.S, Army, rank among the
finest in the world. We are pleased to add
the following to our comprehensive list :~—
BC342. The standard U.S. Signal Corps
Communication Receiver made by R.C.A.
Continuous coverage 1,5 to I8 Mc/s—six
bands and superfine drives aliow for perfect
station logging—Crystal filter—Phasing con-
trol—two R.F, stages—Send/Receive relay—
B.F.O.—Phone and Speaker output jacks—
two L.F. stages—needs only step down trans-
former (110 volts) to work off our 230 50 cycle
mains, Tip-top condition. PRICE £18 10s,,
carriage and packing £2, £1 returnable.
BC3(2. As BC342 above, except that this set
is fitted with a power pack for 6-volt D.C.
instead of [10-volt A.C. PRICE and carriage
as BC342.
AS8I/GR. This is a directional Antenna
System designed to be used in conjunction
with the 342 and other comm. receivers to
prevent jamming. With this, reception is
possible from one direction only. The instru-
ments are brand new and include Loops for
working on the bands up to 10 Mc/s. Instruc-
tion book included. PRICE £6 10s., carriage

HAVE YOU HAD OUR SUMMER LisT
BULLS “EX.GOVT.” DEPOT
42-46 Windmill Hill, Ruislip, Middiesex.
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DEGALLIEII}'S. Ltd.—-Setrvice with a guar

antee. you cannot get your receiver
serviced, let American specialists do the job; In the interests of beitesy
firstclass workmanship only; specialising 1n
Air-King, Belmont, Challenger, Delco, Detrola, qu¢“" cas
de Wald, Emerson, Ferguson, Garod, Hammer-
lund, Hallferafter, Lucille, McMurdo Silver,
Midwest, Majestic, Pilot, Philco, Scott, Spar-

ton, Zenith, R.C.A., etc., also any British set;
due to lack of sccommodation —our service
branches are still dispersed; therefore apply for
forwarding instructions before despatching sets;

sa.e with all enquiries.—Degallier’s. [%td

BCM /DEGS, London, W.C.1 043
MISCELLANEOUS
" .W.” gince Dec. '43 (not Bept. '44}; £2, 0
—Powell, Riverview  8t. Ives, Hunts.

IMI'l‘EIeed number q s.-hg& tuning {:esns T YPE S. L
moun on 5-valve chassis, s.a.e rings
detaile_Box 1340, e ( - L. 15)
. " h chassis and psanels, plain or
THE FLUXITE QU’NS AT WORK é p{nched[.) from BS/Q 0 each.—Mead.[B 13,
* With FLUXI g ence Lane, Darton, Barnsiey. 116 S
" "’ deri TEh'. I'm an ces ROITZIEIM Rudert sutomatic coil wind- . - . for Music Sodletles—Schools
0. eﬁ;mg!!’ "l:S ;n Pd:h = dgng mnvl'gne. paergxgven; also Eta[wnve
on’t lcok alarme inding machine.—Box 19. 8139 — i )
Our set’s not harmed 1 ADIO amateurs. Have your call signs re “\ea"ﬁ’ ouah" p"‘ Il\d
wont to heor more bass;' | 8 ?°§?°ﬂ5 "%‘3"& 2id ;{&‘"‘\"’i“& Psragon
Sount udios, , Queens - . oydon,
1\/ IDGET cabinets to your design,yrenson- a“ mu’k lo‘O"
.nble prices, prompt delivery; s.a.e. for
. details.—35, Colebrooke Ave, West Ealing. . .
Middiesex. (8241 | A partitioned cabinet to form a folded

ADE inquiries invited for radiogram
See that FLUXITE is always by || ADE inquiries inviled cer radio cabi | pipe—the back of the uait coupled to
o | nets; chassis, speakers, etc.—Radio Unlimited, L
you—in the house —garage — || i¢, Catnarson Rd., Leyton, %8507 | it in such a way that the quarter and

COSSOR Radio Service Rack comprising .

WOI’kShOp — wherever speedy rack, freg, and amplitude modulated oscil: half wave resonances are under in-

ld . . ed U d { | lntSr, ;not‘liell 339dD.£;ioosc|llograph al;\d kzlél‘i' d dent B ) 1 b

S0, eeded. ‘cads, hardly used; or nearest.—Box . ependen rol — in

en;z)g 18 N | G se or | ‘C[;EEN)ED ngﬂ:icor_e calble, 8 conductors ‘(]2 " Q CRBAE : inet
| eavy), rubber insulation, one 50yds acoustic resonances arra to

over years in ()V(El'nl'ﬂent ‘1ength. two 20yds lengths, condition perfect, & e e ng

: . ideal for H.F. work, worth 7/6 per f{t; what ancel pipe anti-resonances. The resu
WOI’kS and by leadlng engineers | offers 3—Gardiner, 130, Mile Cross Rd., Nor- ¢ pipe esonances e result

_ || wich. 8252 | is a smooth bass r nse down to
and manufacturers.  Of all Iron- || JRADIO cabinets, Midget, type, hend, made h esponse d
_— o and polis , front veneere in gure 3 C.D.S.
mongers—in tins, lOd- l/6 & 3/'. walnut, chrome speaker bars, dial cut to right L
x4, 12x7x6 internal, exclusive design, 32/6,
inc. dial; c.w.0 —C. P, Burman, 64, Reighton
. 1., Clapton, London, E.5. f8225
IRE recorder, unrepeatable, one only, com
pletely portable mike, etc., for receiving,
playback, wipe-ont, incorporates super-sonic
our [ ias; st offer over £85 cash; possibly con-
TO CYCLISTS ! Your wheels || bias; best off £85 cash ibly
. sider exchange first-grade fully professional
wl” NOT keep roUnd and true recording_amplifier.—Box 2014. (8132
[ h k d th | PltF,SSPAHN—Paxol(i]n—l.uninateg bakelite,
1 { etc., squares and strips, wide variety,
uniess the spokes are lie e useful for workshop; per 1b, 3/6; special

{ g assorted Slb sample parcel, 12/6, post {ree.—
ﬁne wire at the Crossings AND The ‘Television Development Co., 4, The

H Parade, High Rd,, Kilburn, N.W.6. Tel. Ma1
SOLDERED. Thts makes a much Sop R
: NP S ; magazines available. M. anc
stronger wheel. If's simple with A loilon, 307 Tiadlo e 1o70: £
{Amateur adio 6 8. T, mateur
FLUXITE—bUt IMPORTANT Radio), 21/6; Radio News, 2%[-‘; Audio Engi
| neering, 17/6. incl. one _v'ear.—l‘or full list of
radio and other magazines gsend s8.8.e (o
. Willen, Ltd, (Dept. 52), 120, St. George's Rd.,
Lendon, EL10. (8239
X-G()kV']‘. elec. l?lmps.. bnmdk new, TFing
makes; one million in stocl at approx.
The FLUXITE GUN puts || 75 per cent. off list prices; 2 volt to 230 volt;
0.2 watt to 1,500 watts; various caps; Prefocns
F L U X l T E projectors, 12 volt to 230 volt; send for list;
special pric;:s tor‘:xpox. etc.B—cglut(; (l))ollﬁctl‘gn:.
| Ltd., 126, St. Albans Ave,, lord Park, W.4.
where yOl.l want Tel. Chiswick 1601. 8122
({CANNING unit, incl. lens tube and slit
" P.E.C. exciter lamp, supply transformer,
£5 or offer —22, Hurst Ave., Horsham. [8086
SPARKS‘ data sheets offer the widest ranfe
of tested and guaranteed designs, in tull-
size data sheet form. obtainable in this
country.

TINY “Two, just released, 8 2-valve all-dry
self-contained portable, med. waves.

| DESIGNED for {(ndividual 5§ste5!:/;ngs‘w lotlsgl
tations on speaker, size % 5Yx514in. - " ’
T 206, . 4 ADDRESSING the PUBLIC”
THREE-VALVE all-dry portable, m/1 waves,
P 9x6x4in, & most popular set; 2/6. Bend a The Fundamentals of good P.A. Techniaue
stamp for full list (W)

it by a simple
pressure.  Price

1/6, or filled, 2/6,

.
e | QP ARK S’ Data Sheets (W), 9, Phoebeth Rd., / .
IT SIMPLIFIES ALL SOLDERING | Brockiey, SEd. Tel. Lee Green 0230, (6509 3/6d- pos rree
IDGET 1;:3 cabineleu. ilnside 101/4}i’nx5x5;(‘/,. :
. ) v enamel usual colours, with speaker
Write for Book on the ART OF " SOFT fret, no dial cut out; 120/6 pont,whee.—-l\%rris.

sieientd 0 U O | SRR LS| (E=(@evasTICAL
TOOLS with FLUXITE.  Price . cach. || able; T :‘é’e‘é".&‘iﬁﬁ““"?h,ﬁ‘r‘lf_é‘f,’:ﬁj
FLUXITE LTD. %E’&nsﬁipg&" ree’s RE, Reading. o forent | ACOUSTICAL MANUFACTURING CO., LTO.
(Dept. W.W.), Bermondsey Street, S.EI. || your e or o ‘lﬁ’ﬁmﬁﬁﬂlﬁf (fend U8 | |\ JNTINGDON * Telephone ; HUNTINGDON 36|

| & Co., 89. High 8t., Epping. Tel. 2163. [7709
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| WAVEMETERS.

Ex Govt. Class D
. No. | Mk. {1, Fre-
quency range 1900-
8000 kcs. with check
frequencies up to
25 mes at | mecs
intervals. Incor-
porates Dual Crystal
100/1,900 kes, and

ensures 2 kes accur-
acy. Operates from
6 volt battery, but
readily convertible
for 6 volt AC.,
details on request.
Complete with 2
vibrators and 2
valves, Instruction

. Manual, and padded
teak carrying case, BRAND NEW ONLY
£6 15 0 carriage paid, or few only less the
spare vibrator and valve 85/- (carriage 3/6.)
Itlustrated leaflet sent on request.

R.A.F. T1154 TRANSMITTER
OUTPUT UNITS.

The complete output unit for the TII54
Transmitter made to replace faulty items but
never used. These are BRAND NEW in
Manufacturers Cartons and are choc full of
Transmitting Gear. Contains Coil Condenser
Assembly for Power Amplifier for all Fre-
quency Ranges, 2 sets of Station Selecting
Mechanism, 2 .0002 mfd. Transmitting
Condensers, Variable Inductance, Stud Switch-
ing, short wave coils, instrument type
coloured knobs, etc., etc, ONLY 24/6
(carriage 3/6). IMustrated leaflet available.

THE RADIO CORNER (U.E.I. corpn)
138, Gray's Inn Road, London, W.C.|
TERMINUS 7931,

(2 mins. trom High Holborn, 5 mins. from
Kings X) Open until | p.m. Saturdays,

S.A.E. brings current lists.

20 D.C. <
v [ronm— S
p' BEETHOVEN ELEGTRIC EQUIPHENTLTD

to 220 A.C.

Boethoven Works, Chase Ro. London, N.W.)

“VIBRO-ARC ’’ Engraving Pen

For rapid engraving any

15/- Post ,Metal—hard or soft,
M Operates from _4-6v
Free Bauery or A.C. Trans:
former giving 610 amps.

HOLBOROW & CO,,
8, Mosslev Avenue, Wallisdown, Bournemouth.

CONVERTERS
For Radio, Neon Signs, Tele-
vision, Fluorescent Lighting,

X-ray, Cinema Equipment and
innumerable other applications

We also manufacture ;—

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

CHAS. F. WARD

LERDSCROFT WORKS, HAVERHILL, SUFFOLK
Telephone: Haverhill 253 & 4.

BRAND new AM surplus 2-volt radio ac- |
cumulators at ‘ess than half the usual
price, 8/6 post paid; trade supplied.—Dept.
8., Enfields, High St, Midsomer Norton, Som.
OUGLAS automatic coil winder for sale,
Type 3, quite new and unused, complete
with motor and countershaft, all mounted on
substantial bench specially  built.—Offers
EME, W.C.1. [8066
HE set you have been waiting for. Dorset
4-valve all-dry portable (superhet),
medium and long wave, new MSS: 4 sheets
clear-cut drawings, 6 " How to do it " photos,
point to point wiring instructions and parts
list; price 3/6 post free.
Il()’l‘ 8pot {no electric mains) soldering outfit,
5/6; other Dorset circuits, 5-valve a.c, |, m.
and s, wave superhet, also a.c./d.c. model, 4-
v1lve all-dry battery superhet, 6-8watt a.c. /d c
Ellﬁer, 2/6 each; theoretlca] circuit of sets
vnt price list, 2%d,
WELDONA RADIO ACCESSORIPS Ltd.,
North St,, Portslade, Sussex, 7 7 8
h‘OR sale, P.V.C. sheathed cables, screened
copper wire braided and polythene core,
conductors from 1/.022 to 7/.032; also lead
sheathed solid polythene with single conductors
and semi-air-spaced |i)lly spider copper wire
braided and P.V.C. sheathed, large quantities.
new condition.—Box 206. {7735

WORK WANTED

I IGHT press capacity available up to 25
J to-ls and assembly, in London area.—Box
[8074 |

LI(JII'I‘ assembly work of chassis and com-
ponents carried out to high standards;
very fair terms;

work guaranteed; good de-
livery.—Box 1315. [7992
l“IRM fully equipped, has capacity avatlable
for manufacturing radio cabinets and
chassis to customers’ specifications, individual
or quantity orders,—Box 2017. (8136
E make wireless and radiogram cabinets
for home and export; immediate de-
liveries,—Radiac, Ltd., 26, Brondesbury Rd.,
I.ondon N.W.6. Maida Vale 8792. [8025
ACITY available press tools, plastic
moulds, jigs and fixtures; produchon, B4in
capstan (‘Apa(lty—Blﬂlr 'l‘ool Products, 112,
Greyhound Lane, Streatham, 8.W.16. [7959
UALITY enthusiasts! Have that new high
fidelity set you are contemplating de-
signed and/or built by a specialist; all types
of apparatus built to requirements.: ~ Write for
quutauon to BCM/H1FI, London, W.C.1,
APACITY available for electrical and radin
instrument assembly, wiring and final
test; fully equipped laboratory: 1 to 10,000
1nstruments speedily and effic 1en(ly executed.—
A. Porritt, 13 & 27. Wastdale Rd., Forest
l[lll S.K 23 Tel, 1292-3. [8024
D RAWING and tracing work for radio and
electrical engineering, jig and tool and
light engineering, photoprinting; full sets of
drawings undertaken to commercial or Minis-
try standards—Drawing & Tracmq. Ltd., 456a,
Ewell Rd., Tolworth, Surbiton. Phone Elm'
bridge 7406, [7703
ELEVISION aerial installations and aerial
maintenance, full range of antennas sup-
plied and/or installed by experts; removals
and re-erections arranged; our pre-war Trade

Service De is now open.—Brochures {rom
Wolsey T Yevmon, 1.td,, 87, Brixton Hill,
8.W.2. Tulse Hill 1240. [7320

BUSINESSES FOR SALE OR WANTED
ADIO, elec., main road, north-west market
town, extremely remunerative servicing
business fully equipped with latest test equip-
ment and battery charging plant, ideal for ser-
viceman wanting own business; genuine ill-

health cause of sale.—Box 1405. (8048
1 ADIO and electrical, excellent position
N.W, London, scope for increased trade,

low rent, partners proceeding overseas; £300

s.a.V., snip.—Box 2 o (8176
Al MERS Green Radio, television, every-
thing electrical, showroom in good-class

residential area and on main road, electrical
contractors; 19-year lease at £192 p.a,, turn-
over npprox, £15,000 p.a.; price £3,500, s.a.v.
WSole agent, I1. R. Tennant, 30, Bruton St..
Mo 8

153
SITUATIONS VACANT

l‘ORLMAN required to take charge of mica
condenser assembly de partment of a fac-
tery in the london area.—Write, statin
experience and present salary, Box 2208,
EPRE! SLN'I‘ATIVE required by loudspeaker
manufacturers for Manchester and North
Midlands area, also for London area; state
experience and remuneration reqd.—Box 2018.
1 ADIO cabinet designer required for large
North [ondon company, previous ex Cl’l-
ence essential.—Write full details to R.C.D..
Box o 5441 A.K, Advg., 212a, Shattesbury
Ave. W.C.2, (7968
SERV[(F mechanics experienced in radio,
required for the West End of London,

age,

September, 1947

HILL & CHURCHILL LTD.

BOOKSELLERS

SWANAGE, DORSET.

Available from Stock:—

Fink *“ Radar Engineering "’ - - . 35/-
M.L.T. * Principles of Radar ’ - - 25/-
‘* Motion Picture Sound En-
gineering "’ - - .- . 30-°
Maxfield & Benedict, Theory ol
Gaseous Conduction and Elec-
tronics ' - - - - . . . 2776
Brillouin ‘**Wave Propagation in
Periodic Structures ”* - - 20/-
Smith ‘‘ Applied Mathematics for
Radio and Communication
Engineers’ - . . . . . 17/6
Wellman ** Elememary Radio Servicing’* 21/~
Keen ‘* Wireless Direction Finding’® 45/~

Postage extra,

We have a large selection or
English and American Books on
RADIO and TELECOMMUNICATION

CATALOGUE ON APPLICATION

TTERY CHARGERS
and TRICKLE CHARGERS
Trouble-tree Chargers fitted with selen-

ium all-metal rectification, allow-
nnu on your old clnmr Thirty

behi,
vrodnct. Booklet B 15 dmrmu 12
Models, on request,

RUNBAKEN MANCHESTER |

ACCU RATELY and

Chassis, Brackets, 8hrouds, Conden-~

sor and Traosformer clipg —

TREPANNING 8teel or Aluminjum.
Five sises—12" to 36°

Full particulars from

UICKLY

A. A. TOOLS, (W),
197s, WHITEACRE Sokp
ASHTON-UNDER-LYNE

TRANSFORMERS & COILS
TO SPECIFICATION.

MANUFACTURED OR REWOUND
JOHN FACTOR LTD,

(Formerly Stanley Cattell Ltd.),
9-11 East Street, TORQUAY, Devon
’Phone : Torquay 2162.

POST-WAR TELEVISION

The ad in Radio Techni offers unll
opportunities of high pay and secure posts for those
Radlo Engineers who have had the foreslght to become
technically qualified, How you can do this quickly
and easily in your spare tlme is fully explained in our
unique handbook.

Full details are given of AM.LE.E, AM.Brit.LRE,
City & Guilds Exams,, and particulars of up-to-date
courses in Wireless Engineering, Radio Servicing,
Short Waves, Television, Mathematics, etc,, eto.

We Guarantee ‘*NO PASSNO FEE ”
Prepare for to-morrow'’s opportunities and post-war

competition by sending for your copy of this very
informative 112-page gulde NOW—FREE.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 388)

17, 8tratford Place, London,

w1

Apply Box 2027. [8157
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& SONS (ww)

246, High st.,7)

Harlesden,
N.W.10

RADIO VALVES : British and American, from 5/10.
Al at official List Prices, not increased aince 1940,
BRIMAR.—1D6, 5B/250A, 6B6, 6K6, 6K7, 68J7.

88N7, 6T7, 6V6, 7B5, 7B7, 7BB, 7C6, 7D5, Y4,
82, 9D2, 10D1, 1113, 11D5, 128R7, 2524, 16D2.
COSSOR.—4TPB, 4TSP, 138PA, 4IMP, 4IMPT,
42-OT-DD, 42PTB, 203THA, 210DG 210LF, 2200T,
220p, 220PA 807, DDL4, M}’/PEN MB/PEN, MS
PEN R, MV8/ PE\' OM4, OMS OM9, PT10, 13VT°A
vll\"{l. 418TH, 42PTB 202\1’]3 210D])T. 21686
220HPT, 2P, 202VP.
HIVAC.—XDI XH, XL, XP, , XY,
HABCONUOSBAH LCRT-. L4IOJ B/7 a1, 42,
163, DA30, DL63, DL74M, DN41, GTIC, (‘UOO n'm
}lﬁ-’! HA2, HD24, HL2, KT2 KT41
KT63, KTOG KT74. KT\\G] KTWG:{
KTZGS KTZ78M 163, LP2, MlNl ML4, M84B,
M8P4, N14, P32, PX% QP2[ 823 UlO Ul7, Ul#/20,
U1, Use, US2, U74, VMB4B, w2i, X41,
X6IM, X865 X71M, e DS, lIL2K 128,
L858, MKT4, U23, 122 301 302 303, 304.
MAZDA.—AC2PenDD), AC:ipen. Acapenl)D ACHpen,
AC/P, ACPen, ACP4, ACTH1, ACVPl, D1, DD207,
nbe2o, Hl‘ﬂll’)l) H1.23, lll.23])l) }lL-&l }{l.ﬂl)])
HLA2DD, HIL 1831)1) HLDD]320 Pdl,
Pen 45DD, Pen 48, Pen 383, Pend53DD, PenDleﬂ
QP2s, QP230 8G215, 8¥4], BP2220, TH41, TH233,
TH2321, 5, TP26 TP?G?O bUh LI
P13

\']’1321 DCP. DCSG,
l)lHl l)Dlol ]{210 PEN3&3, UY5/300,
lULLABD—?IMA 2D13C, 5Y3, 6C5, 616, G617,
6L8, 6Q7, BR7, 164 AZ1L, AZS] CCH35, CYI,
D51, DL35, DOZ26, 1)0.!0 DW2, EA50, ER34,
ERC3, EBRC33, FC.')? l"C(.‘Sl F('H.i.’i EFS,
EF50, FFbl EL? EL&, 1.3‘2 EL33, EL38, EM34.
EM35, FW4/500, HLch l\\4/500 KBC32, KF35,
KK32, KL35, PendV A, Pend25, PenAd, PM2, PM2HIL,
PM4DX, PM12M, Pn202, QP22B, 8P4, SP4B, 8P13,
THD, TDD2A, TOD13e, TH4B, TH21IC, TH30C, TT4,
U52, VP4, VP4A, VPI3A, DF33, DW4/350, ECC32,
EF22, EL35, EL50, HVR2, HVR2A, PM2DL, PM51,
PM224, 'M22D), 8P13¢, UY31, 5U4,

PHILLIPS,—CI, CIC, 328, 320, 340, 367, 452, 1042,
1038, 1120, 1561, 1729, 1738, 1621, 1904, 1005, 1914,
1920, 1926, 2050,

TUKGSBAI—{S\J 688, 6J5, 6V6, 6X5, 25V5,
807, APP4C, APP4Gi, DDI3, DDRIS, ECH2, EF12,
EH’2, EL3, EL1L, F\N EZ4, HLI3, H'P]'% m-mn
HPI118, HP2018, llP‘lllﬂ HP4106, HR210, MH1115,
LD210, LI2S8, P2014, PPGF srzm HP4B, 8PS,
88210, VP48, HI.4, HP211C, LL4, Lp22o,
AMERICM—014 1A5, 105, 107, 1ES8, 1E7, 1F4,
1K5, 1F6, 1F7, 1G6, 1HS5, 1H6, 1J6, lLOG 1LNS, 1N5
184, 185, lTl 1T5, 2A6, 2At 2B6, 2B7 504,
5Y3, BZ3, 574, 6A4 6A8, 6AE5, GAES, GAGS 6!!7
6BR, 8C5, 606, 6D5, 6D6, 6E6, 6F6, 6F7,%6G6, 6}{6
65

6T7, 8V8, 6X5, 6Y5, 7A6, 7A7, 7B5, 7TB6, 7B7, 7BS,
703, 7C6, TH7, 787, 7Y4, 10, 12A, 12A5, 1246, 12B7,
12.!5 12K8, 12Q7, 128!17 1225, 14A7, 15 17, 20, 22,
25Y5, 2674, 31, 82, 83, 34, 3525, 37, 38464849
50, 83, 55, 57, 59 71A, 77, 79, 80, 81, 83 89, 507, 954,
955, 956, 11726, 1299A, 9001, 9002 9003 9004, JOO‘S
and 101 more types,

Order C.0.D, above listed nuibers or equivalents
{subject to stock). Please enqnire for any valve yon
require, even if not listed. We may have it. Ol ant
new types are arriving daity,

THIS MONTH’S SPECIALS :

Flikodisk, obm’s Law Calculator, 7.8. Avo All Wave
Oscillator, Mains Model, £13. Speaker !lbrlc. uare
foot, 3/-. Bentinel No-mast Ae 6/6. “ Short-
Wave Radio ” Book, 10/6. **Quickdrive’’ adjustable
insulated screw driver, 9/6.

8TOP PRESS * Radio-Craft ** Am‘rican Radio
ibrary, 4 complete books 15 -

). BULL & SONS (Ww),

|__ 246, High Street, Harlesden, N.W.10 —

“TELECRAFT”

FIELD GOILS

SOUNDLY CONSTRUCTED SPEAKER

FIELD COILS AVAILABLE EX STOCK.

ALL POPULAR RESISTANCES
UP TO 2,500 ohms.

ONE HEIGHT . . 2}
SIZE DIAMETER 24"
ONLY POLE.... I”

OBTAINABLE FROM YOUR DEALER.

SOUTHERN TRADE SERVICES LTD.

297299, HIGH ST., CROYDON.

Wireless World
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THF (ollomng vacancies exlst, in a South
London firm :—
(A) RADIO Engineer capable of design of
audlo-frequency equipment, knowledge of high-
power amplification essential, experience of
acoustic problems desirable.
(B) ENGINEER for maintenance of all lab-
oratory test gear and calibration of all meters,
knowledge of bridge measurements desirable,
(C) ELECTRICAL tester for routine produc-
tion testing of electronic equipment, experience
in fault-finding cssential; if capabilities war-
rant suitable applicant would be given charge
of section.
(D) PANEL wiremen (or women) 'apable of
working directly from theoretical circuit dia
grams
I\PPI Y giving particulars of age, experience,
qualxﬁcatmm and salary required, to Box 2149,
ELEVISION and radio service engincer,
Catford; state experience.—Box 2142,
HE AIR MINISTRY has vacancies for a
number of male civilian instructors in the
following trades: Radar mechanics (air); radar
niechanics (ground); wireless niechanic; wire-
less operator mechanic; wireless electrical
mechanic; wireless operator; wireless-teleprinter
opcrator; teleprinter operatoL Preference
will be given to former R.A.F. instructors and
tradesmen and any other ex-Servicemen pos-
sessing the requisite experience. ‘'The posts
available are at the R.A.F. Radio S8chools
at Compton Bassett and Yatesbury in Wilt-
shire, at Cranwell, Lincs, and Ilednesford,
Staffs. Suecessful appllcants will be engaged on
a temporary non-pensionable basis only, but
will be guaranteed employment for 3 years
subject (after a probationary period of 3

months) to efficiency and conduct being satls-‘

tactory Inclusive rates of pay are as follows:
Civilian instructor, Class 1, £400x£15—£460
per annumt; civilian instructor, Class II, £350
X £15—£410 pér annum, Appllcamon "should
be made at the APpomt,ments or Local Offices
of the Ministry of Labour and National S8er-
vice, from whom further particulars may be
oblamed 8112
ERVICE Bupervisor, with previous experi-
K)  enee of radio servieing, required for West
lira of London area-—Apply Box 2199. (8213
])PAP aid service mechanic required for
leading West End manufacturers; good
vmgcs mml hours for reliable man.—Write
Box [8196
\Pl' RIEN(‘ED storekeeper required for
old established radio manufacturers, 8outh
London area.—Write, stating age, experience

and salary required, to Box 1733. 1
ADIO testers required for ahgnment. and

fault-finding superhet receivers; previous
experience essential,- Ace Radio, Ltd., Tower
Rd., Willesden, N.W.10. Wil. '3904, (7951

IITEF engineer requlred with great exp. in
commercial receivers and television; first-
class rcferences necessary; excellent position
offered in & known London radio factory; sal-
ary approximately £1,000 p.a.—Box 333.
l RAUGHTSMEN required for development
and jig and tool D.O.s, familiar with elec-
tronic equipment construction, Oldham area.—
Apply, giving full partlculars of experience,
qualifications and salary required to Box 2020
1 ADIO development engineer (senior), salary
£450 to £600 p.a., required by modern
radio manufacturers in West l.ondon area;
preference given if experienced in receiver de
sign work.—Write full details 10 Box 2026,
qER\'I(‘E department manager, must be
»J fully conversant with all makes of radio
receivers and television, pre-war experience an
advantage; £8/10 to £9/10 per week, and
bonus, according to qualifications,
WYCOMBE ELECTRICAIL SUPPLIES, I.td.,
51.52, Oxford 8t., High Wycombe, Bucks.
Tel. HL.W. 457, (8125
] EVhLOPMENT and research engineer re
quired by radio manufacturers, S.E. Lon.
don district, with commercial, radio and tele-
vision experience, —Apply ‘n strict confidence,
stating age, qualifications, exp., Box 1396.
HE DECCA NAVIGATOR (‘0. Ltd., re
quire a development engineer for deslgn
and layout of mobile and statie ground trans-
mitting stations, previous experience essential;
salary will be based on qualifications and ex-
perience.—Applications in the first instanee
should be in writing, address The Decca Navi-
gator Co., Ltd., 1.3, Brixton Rd., London,
S.W.9. Please quote reference S.E, (8203
MPORTANT group of companies entering
new field requires the service of a fully
qualified radio receiver designer; applicants
must have experience in the latest technique
in short-wave communication receiver design.—
Apply Box 2029. (8164
COIL To0m BUPervisor required by radio
anufacturer, experience R.F. coils, wind-
m and light assemb work essential, know-
e coil test an advantage, opportumty if
vnlf ing to learn conveyor assembly, good salary
and prospects for right man.—Write full par-
ticulars, exp.. salary reqd., Box 2021. (8144

!

s )

CIRCUIT No. 20

10 valves, 6 wave-bands, 12 watts
(undistorted)
Output Superheterodyne Receiver

Owing to the cxcellent reports we have re-
ceived of the above we are devoting our space
this month to another descripton of it. Con-
structed from our Blue print No. 20. Brief
specification.  R.F. stage of Amplification
using 6 K7. H.F. Pen., the gain of which is
controlled, followed b) F.C. Triode Hexode
GK8 followed by 1.F, Amp. stage 8K7 feeding
into a double diode triode 6Q7 for L.F, Amp.
and 2nd detector and noise limiter, followed
by Phase inverter feeding 2-6V6 or 2-6L.6
in push pull. Rectifier valve 5U4G, Visual
tuning indicator (Magic eye EM34). The
coil unit, The coil unit consists of 18 high
' Q" iron cored coils, 6 each in R.F., H.F.
and Osc. stages, all midget type, designed
especially for us. 20 Ceramic trimmers and
3 bauk switch, with shorting plates.

AV.C. is used on all wave-bands with
a switch for cutting out when not required.
The coil unit is completely screened by
18 s.w.g. aluminivm. The output transformer
15 of multi-ratioc type mounted under
the chassis. Controls R.F, gain, 6 wave-band
coil switch, A V.C, on/off radio-gram switch,
noise limiter, tonc-control, Audio gain and
mains onfoff. Provision for B.F.0. on/off
if required.

3 gang tuning condenser Ceramic insulation
rubber mounted. All H.F. valves screcned
by aluminium cans. Double ratio slow motion
drive and 6 wave band dia] glass covered
Chassis 16 swg Aluminium, ready drilled
12§ x 7 x
3 Fuses fitted 2 in mains supply and 1 m
rectifier circuit.

P’rovision for dipole Aerial and extension
speaker P.U. so kets.

This set is noted for its fine quality of
reproduction on radio and gram. We have
received mueh appreciation and congratula-
tions from customers on its performance.
A demonstration model is avajlable at our
prenmiises at 307 High Holborn.

FULL SIZE BLUE PRINTS (2 practical
and 1theoretical)and priced tist of components
§/-. Any cemponent may be  purchased
separatelv,

307 HIGH HOLBORN.

LONDON W.C.l. Phone: HOLborn 463/

Stand 323

in the
NATIONAL HALL
GALLERY
where it will be
relatively peace-
ful and quiet

RADIOI.YM PlA

THE LOWTHER MANUFACTURING CO.

Lowther House, St. Mark’s Road,
BROMLEY, KENT.
Rav. 5225
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HARTLEY-TURNER

HIGHEST FIDELITY SERVICE

Although new projects are made very difficult in this crazy
country of ours, we are working hard to get our programme
before the Al who have written to us
will get full information as soon as poseible, Others, who
have not yet contacted us will find their high-fidelity
troubles finished when they °sign-up’ witb Hartley-
‘Turner. We founded the higb-fidelity industry. and we
still lead it.
1f you visit us jor & demonstration we don't ask you to
you o conrince yoursel! you eannot do

sithout the

HARTLEY-TURNER SPEAKER MODEL 215 at £9
8/6 post and packing: 5/- returned on carton.

H. A. HARTLEY CO. LTD.

152 HAMMERSMITH RD., LONDON, W.6

TELEPHONE : RIVERSIDE 7:87
RPL P.30

i+
This unique handbook
shows the easy way to
secure A .M.l.Mech.E.,

AMBrit1.RE, AMIEE,,
City and Guilds, ete.

WE GUARANTEE—
‘*NO PASS—NO FEE.”

Details are given of over rso
Diplomacourses in all
hranches of Givil, Mech.,
Eloc., Motor, Aero,. Radio,
Television and  Production
Engineering, ‘l’raelni. Building,
Govt. Employment, R.A.F.
Maths., Matriculation, etc.

Safeguard your future; sond
for your copv at once—FREE,
B.1.E.T., 387, SHAKESPEARE HOUSE,
17, STRATFORD PLACE, LONDON, W.1.

-

— -

ASSISTANT required for retail business in
W.C. London area; trade experience an
sales ability essential; would be required to
take charge and develop ** Ham '* side of busi-
ness.—Write, stating experience, wage required,
etc,, to Box 2231. [8265
EST gear superintendent required for ex-
panding radio component factory, subur
han, Surrey; qualifications, degree or equiva.
lent, previous experience in mechanized test-
ing desirable; salary £500 upwards, according
to qualifications and experience.—Box 2146,
" ARRIER telephony " development en-
gineer required, Manchester _area, for
work on centemetric carrier telephony equip-
ment; salary £550 to £650 p.a., according
to qualifications.—Iteply, giving full partics., to
Cossor Radio, Ltd., Chadderton, Nr. Oldh
LARGE organization in West Middlesex re-
quires field service and workshop engin-
eers with good television and radio technical
knowledge; smart appearapce, car, an advan-
tage, but not essential.—Reply, stating details
past exp., age and salary reqd., Box 2145,
ENIOR draughtsman required for company
engaged in light current electrical
measuring equipment and X.ray apparatus,
radio experience desirable; basic starting salary
up to £7/5 per week acgording to experience
and ability, exclusive of cost of living bonus
{at present 25%).—Write Box 2047. (8105
ELECTRICAL and radio engineer required
for training as specialist in interference
suppression with gqualifications not lower than
City and Guilds grade 2; work would be from
North London olgcc and ownership of car an
advantage, age should be between 25.35.—Ap-
plicants to state education, age and experience
in full, to Box 2025. .
ADIO engineering company in South Lon-
don requires engineer to take charge of
test department specializing in radio naviga-
tional equipment; applicants must be abIe to
prove they have first class technical qualifica-
tions combined with considerable experience in
similar work; position offers good opportunities
to the right man.—Full details to Box 7429.
.M.I. RESEARCH LABORATORIES, Ltd,
have vacancies for qualified research en.
gineers with experience in the design and de-
velopment of : (a) High frequcncy transmitters::
(b) transmitting aerial systems; (c) radar
equipment: (d) electric-acoustic equipment.
Applications, giving ftull particulars of qualifi-
cations and experience, together with salary ex-.

pected, should be addressed to Personnel Mana-

COVENTRY —
RADIO

COMPONENT  SPECIALISTS SINCE 1925
NOW READY

THE LATEST CIRCUIT AND DETAILS
ofF THE 5-vaLve “ NAPP”
SUPER-HET, 3 WAVE.BAND A.C.
AND A.C./D.C. MAINS RECEIVER.
PRICE @&d. POST PAID
Latest List of Components, 3d.

COVENTRY RADIO,
DUNSTABLE ROAD,

LUTON

MORSE CODE
TRAINING

There are Candler
Morse Code Courses

for
BEGINNERS AND
OPERATORS.
Send for this Free
“BOOK OF FACTS”
Bl it gives full details con-
N cerning all Courses.
THE CANDLER SYSTEM CO.,
(Room 55W), 121 Kingsway, London, W.C.2
Condler System Co., Denver, Colorodo, U.S.A.
¥OTE.—From AUG. 20d to 11th. London Ofice CLOSED

ger, Gramoph Co., Ltd., Hayes, Middlesex.
SSISTANT wanted for valve test. group
to work on design and planning of special
ized test equipment; must have good know
ledge and experience of small transmitting, re
ceiving and rectifier valves and their circuits.
age preferably 25-30.—Apply by letter only.
stating age, qualifications and experience, to
the Director, Research Laboratories of the
General Electric Co., 1.td.,, Wembley, Middx.
ECHANICAL designers, age 30-40, cap-
able of completing mechanical design of
fixed or mobile transmitters to electrical in-
formation supplied, supervising detail draw-
ings, preparation of stock lists and purchasing
specifications; location South-West Lomdon.—
Write, stating age, experience, salary required -
and when free to commence, to Group Staff
Officer (31), Philips Lamps, Ltd.,, Century
House, B8haftesburv Av.. London, .C.2
RITISH OVERSEAS AJRWAYS8 COR-
PORATION have vacancies for ground
radio operators, medically fit and willing to,
serve on a world-wide basis overseas. The upper
age limit is 40 and preference will be given
to single men. Basic rate of pay £5/15 to |
£6/10 a week, plus allowances overseas graded l
according to the local standard and cost of

living. The initial tour of duty is three years, | ——

and successful candidates wdll be required to
serve in any part of the world at the discretion
of the Corporation. Essential qualifications:
Postmaster-General's First or S8econd-class Cer-
tificate or uivalent service experience. Can-
didates not holding certificates will be given
proficiency tests on ground radio operating.-
Applications in writing to Staf Appointments
Superintendent, Stratton House, Piccadilly,
W.1, stating age, certificates held and giving
brief details of radio operating experience. Re-
vlies will be sent only to candidates called
for interview. Mark envelopes “ Ground Radio
Operater (7960
UNIVERSITY College of Swansea,—The
Council of the College invites applications
for the post of laboratory assistant in the
Department of Engineering, who will be re-
quired to act as steward in the engineering
laboratories; experience in radio construction
work would be an advantage: wages £5 per
week, rising by annual increments of 5/- per
week to a maximum weekly wage of £6.—Appli-
cations (stating age and experience}, together
with copies of two recent testimonials, should

be forwarded to the Registrar, University Col-
lege, Singleton Park, Swansea. (8146

Wireless Weorld
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DELIVERY from STOCK

AVOMETER Modet 7 ... 819 10 O
(Carr. and packing 9/8 extra)
Avominor DC Test Meters* ... .. 4 Gns
Avominor AC/DC Test Maters* .., 2810 O
*Plus 1/ Regd. poa'.u:‘d ;;;‘;plled on Easy Terms if
e o

Stuart Contritugal Electric Pumps
tor all pumping purposes, garden fountains, etc.
No. 10. 100 galls. p.h. ..8510 6
No. 11. 300 ,, ..2818 0

fnc. foot valve and stralner, carr. paid. STUART
adjustable fountain jet, 5/3.

Morphy Richards Cyldon Door Chimes... 49/6
Post Free.

The LONDON RADIO SUPPLY Co
(The L.R. Supply Co. Ltd.)  Est. 1925
BALCOMBE SUSSEX

THE COIL PICKUP

Justifies a Good Amplifier

Wilkins & Wright Ltd., Holyhead Road,
Birmingham 2I.

Our original post-war
plans have met many
man-made setbacks,

REVISEDPLANS
are evolving. Please
don’t write, phone,
or call. We will
advise when ready.

VOIGT
PATENTS LTD,

THE NORTHERN POLYTECHNIC
HOLLOWAY ROAD, N.7.

Principal: T. J. DRAKELEY D.Sc., Ph.D..
.R.I.C,, F.ILR.l,

Department of Radio and Musical
Instrument Technology.

Head of Department :
S. A. Muwen, M.C., M.Brit.L.R.E.

Full-time Day Courses in

RADIO TECHNOLOGY

in preparation for all
recognised qualifications in tbis subject.
Practical laboratory and workshop experi-
ence provided.
Prospectusfree on application to Secretary
New Term begins September 22nd.

EDDYSTONE ¢640°

We are now booking orders for this
first-class communications receiver.

Demonstration model
our Show Room.

EDDYSTONE *504° in stock.
52 Page Catalogue of Components &
Accessories | /- Post Paid.

B.T.S.
The Radio Firm of the South,
63, London Road, Brighton |,
Sussex.

on view at
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INISTRY OF CIVIL AVIATION. Ag
pointment of radio mechanics, grade 11,
APPLICATIONS are invited for appointment
as radio mechanics, grade 11, at Civil Aviation
radio stations in the United Kingdom. Can
didates must be at least 21 years ol age ana
possess & knowledge of the fundamental prin-
ciples of radio and radar with a general know
ledge of one or more of the foliowing radio
aids for mavigation: Direction finding, Loran,
Gee, radar beacons, A.C.R. or G.C.A. They
should also have had practical experience in
the use of tools, lllins, drilling, hard and soft
soldering, cabling and wiring and be experi-
enced in the use of electrical and radic measur-
ing instruments including cathode ray oscillo
scopes, The possession of Citv and Guilds
Certificates in Radio Communication and Tech
nical Electricity will be an advantage. The
ay will be 115/- per week, inclusive, rising
y annual incremcnts of 3/- a week to a
m;.xlrxlnum otbel.iol- a
which must be in writing, stating date of
birth, full details of gualifications and experi
ence and quoting the reference C. A Est/ M
:ihool:ﬂ%?e‘%ddres‘seg' t_xi tl{xe Establishment Divi
b nistry of Civi viati N
London, "B (. tion, 10, Fleet 1850
) SITUATIONS WANTEOD
EMPLO\ MhN_’l‘ in London desired exper:
: ﬁoc;nce_ electncuﬂli installlations, appliances,
anlos, cinema, office and export; travel
linguist.—Box 2204. " I
X-R.A.F. navigator (26), final .
4 radio comm., 2 years'
vision development, requires interesting
with real prospects, here or on Continent.
Box 2227. (8245
M.LEE., AMBrit.LR.E. (32), desires
4 high executive position in light electrical
industry, preferably overseas, 12 years' experi-
ence all phases administration, production, de-
sign -Box 2153 82

Exr;cu'nyl-:’ sales and production, 33 yrs.,
5 !edvery wide experience radio electronics
A u i

;l)on sound technical knowledge, experi-
enced all works «depts., requircs post, preference
for Australia.—Box 2230. {8258
ENGINEER. electrical, radar, radio, 9 years
Western FElectric sound, 5§ years commis-
sioned rank in R.A.F. Technical (8igs.) Radar
Branch, seeks position as technical representa-
tive, sales engineer, or in development, good
mathematician, cxcellent personality, world
travelled; highest references.—-\Write Box 2013.
ORKS manager of small radio and elec.
trical company requires change, Univer-
sity trained, 2 yrs. radio research labs., 6 yrs.
radio technical officer, now handling design.
buying, production, costing, sales, capable of
carrying a job from drawing board to show
room; salary £650-£750.—12b, UxbLridge Rd..
Kingston, Surrey. 8118
ELE(‘TRON!(‘ engineer, C. and G., ¥ and 1)
desires change, preferably in South of
Englaml; at present cngaged on R.F, heating
design and construction; fully conversant,all
1ypes radio transmitters, including C.E. valves.
2 yvears' experience civilian radio service, 5
vears Radar mechanic, R.A.F.: willing to travel
anywhere and vpossess own car.—Box 2229. |
TUITION .
Tlll-l Institute of Practical Radio Engineers
have available Home Study Courses cover-
ing elementary, theoretical, mathematical,
practical and laboratory tuition in radio and
television engineering; the text is suitable
coaching matter for L.LP.R.E. Bervice entry an
progressive exams.; tuitionary fees at pre-war
ratcs—are moderate.—The Syllabus of Instruc-
tional Text may be obtained, post free, from
the S8ccretary, 20. Fairfield Rd., Crouch End,
N.8. (6722

week.—Applications, |

cxperience tele- |
job

|

l

d
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AN AC/DC five valve
Superhet Two Wave-
Band Receiver for
200-250 volt mains . . .

Of striking appearance in attractive two-
colour plastic cabinet, with unique illuminated
translucent dial and novel tuning mechanism
to combine slow and accurate tuning with
fast band search (5 tuned circuits).

£1 3 1 Plus Purchase Tax
- £3.3.8,
in maroon, red, white or pastel shades of blue,
pink, green. 7s, extra. Plus 1/9 P. Tax. Guaranteed,
CHAMPION ELECTRIC CORPORATION
CHAMPION WORKS, SEAFORD. SUSSEX
Tel. No. : SEAford 3235

Expart Ag-nts :

Geo. Vint & Co. Ltd., 124, Seymour PI., London. W.I.

Advertisements
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_THE British Nuti;nul Radio School

OFFERS you a career.

WRITE to-day for free booklet describing ous
wide range of training courses in radio, Radar.
telecommunications, principles, mathematics,
physics, and mechanics; correspondence and
day:.classes for the new series of C. & G. exam
nations; we specialise in turning " operators

nto “ engineers.” and for this purpose our
*“ Four Year Plan “ (leading to A.M.1.E.E. and
A.M.Brit. LR.E,, with 8 C. and G. Certifi
cates a8 interim rewards) is unsurpassed; ' our
guarantee has no strings attached.”—8tudies

Director, B.8c.. A.M.LE.E., M. Brit. LR.E..
66. Addiscombe Rd., Croydon, SBurrey. [6811
RADIO Engineering, Television and Wire

iess Telegrarhy. comprehensive stal
courses of instruction.—Apply British hool
of Telegraphy, Ltd., 179, Clapham Rd., n-
don, 8.W.9 (Efstd. 1906). Also instruction at

schoy in _wireless for H.M. Merchant Navy
and R.AF. (9249
ENGINEERING careers and quahficavions

BOTH Government and industry have
announced and emphasised that young men
with technical knowledge and qualifications
must receive every chance to rise to the
aighest positions withio their capacity, 1n
post-war engineering and allied industry;
write to-day for " The Engineer's Guide to
Success '—200 courses free—which shows you
now you can become A.M.LE.E., AMILAE.,
A.M.I.Mech.E.,, A.F.R.Ae.8., etc., and covers
all branches in radio. automobile, mechanical.
electrical, production, seronautical, etc.
THE Technological Institute of Great Britain.
82, Temple Bar House, London, E.C.4. ({4918
NIVERSITY COLLEGE, BSouthampton.-
Diploma in Electronics.
AN advanced course of Honours Degree Stan
dard covering the entire field of electronics,
with special emphasis on receiver design and
line technique, will commence on 6th October,
1947

THE course will be full-time for one academic
year. The College will grant a diploma by ex-
amination to students who successfully complete
the course. Entry qualification is normally a
University degree or its equivalent. There are
still four vacancies for this course. Further
details may be obtained from the Registrar.
TP ADIO training.—P.M.G. exams, and 1.E.E.
;. Diploma; prospectus f{ree. — Technical
College, Hull.
A.M.I.E.E. examinations.—Qualified electrical
engineer-lecturer (B.Sc. (Eng.) Hons.
A M.1.E.E.), specializes in private individual
tuition, vacancies for April. 1948, or later
exams.; personal or correspondence.—Box 407.
- FNGINEER!NG opportunities.””—Have you
4 had your copy of this free guide to
A.M.I.Mech.E., A M.LE.E., and all branches
of engineering, building and plastics? Become
technically trained on " no pass—no fee " terms
for higher pay and security.—For f{ree copy
write B.LE.T. (Dept. 387B) 17, B8tratford
Place, London, W.1. [6939
TECHNICAL TRAINING
M.LEE,, City and Guilds, etc., on " No
Pass—No Fee ™ terms; over 95% successes:
for full details of modern courses in all
branches of electrical technology send for our
112-page handbook, free and post f{ree.-
B.LLE.T. (Dept. 388A), 17, Stratford Place,
London, 1. 270
BO00OKS, INSTRUCTIONS, ETC.
EBB'S radic map of the world locates
any station heard, size 40x30in, 4/6.
ost 6d.; on linen, 10/6, post free.—Webb's
adio, 14, Soho 8t., W.1. Gerrard 2089. [9947
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WALTER |

!
GARTH RD., LOWER MORDEN, SURREY ]
DERWENT 4421, Grams: WALINST, MORDEN, SURREY

C. R. Oasson 7o

Resistors produced
by the cracked car-
bon process remain
stable to 4 19 of
initial value,

*Tolerance 4 19%
+2% +5%

Low temperature
co-cfficient.

"%‘wyn | carbom resistor

VELWYN ELECTRICAL LABORATORIES LTD.
Welwyn Garden City, Herts.

Telephone : Welwyn Garden 38)68.
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COIL ANALYSER MODEL QLI0C

Here is one of the many of our

High Grade Instruments
“ Made to Measure’’

An entirely original design enabling the
direct measurement of Q, Inductance and
Self-Capacity at radio-frequency. This is
but one of our many instruments of
pioneer design for communication en- ‘
gineering. If you have any special problem
do not hesitate to make use of our
team of experts.

BRITISH PHYSICAL ‘
LABORATORIES ]

Note New address

HOUSEBOAT WORKS,
RADLETT, HERTS.

RESERVE YOURS NOW
THE 'Q-MAX' B4/40 TRANSMITTER

A Complete 40 watt—Four Band Transmitter tor Phone or C.W.

% Four Bands 80-40-20-10 meters at the turn of a single switch |
% Two Tuning Controls only.
% Forty watts C. W, Thirtyfive watts Phone to KT8C Final.
Built-in Modulator and Power Pack.
High efficiency Four-band Tank Coil Turret.

Alf essential circuits metered.
Provision for low impedance input from a V.F.O.
Instant Crystal changing from front of p anel.

he whole completely housed in attractive black crackel-finished
steel cabinet 197 10" x 93~

NOTHING EXTERNAL EXCEPT MICROPHONE AND KEY ’

BERRYY

{SHORY WAVE) LTD
25, HIGH HOLBORN, LONDON, W.C.| |

(OPP. CHANCERY L ANE) Tel. : HOLBORN 623/ |

—————
——
~— |

Wireless World September, 1947

&

BRITAINS FOREMOST
LREPRODUCERS—

Koppoducons and Amplipinal%L,

WOLVERHAMPTON,
ENGLAND.

AN EXTENSIVE RANGE OF
HIGH GRADE TRANSFORMERS

® MAINS TRANSFORMERS 60 and 100 wate, 350-0-350v, 0-4-5v.
0-4-6,3v. Totally enclosed in Metal Shell.

o UNIVERSAL OUTPUT TRANSFORMERS. Suitable for Triode,
Pentode. Class B and Q.P.R. Output Stages Fully Tropicallised.

o PRECISION TRANSFORMERS AND CHOKES (LAB RANGE,)
Transformers and chokes in this range are precision built compon-
ents with a guaranteed tolerance of 29, of rated values. First
Grade Material; only are used in their manufacture. Lab range
components can be made to individual specifications or supplied
from our comprehensive Catalogue.

Svmon

Cables: SIMSALE, LONDON.

RECORDER HOUSE
48-50, GEORGE STREET.
FPORTMAN S8QUARE
LONDON, W.1
Telegrams : RIMSALE, WERDO, LONDON

« You're CERTAIN to get it at ARTHURS]”
VALVES :

We have probably the largest stock of valves in
the country.

AVOMETERS :

AVOMETER, Model 7 ..................... £19 10 ©
AVOMETER, M>del 40 .. £17 10 0
VALVE TESTER (Complete). £16 10 ©
TEST BRIDGE £l 0 0
AVOMINOR, Universal M>d. . £8 10 ©
SIGNAL GENERATORS .................. €13 0 0

TAYLORS' METERS. NOW IN STOCK.

LONDON’S OLOEST LEADING RADIO
DEALERS
Only Address
GRAY HOUSE, 150, CHARING CROS;
ROAD, LONDON, W.C.2

LT0.
R GRAY.
s AR Telephone : TEMple Bar 5833/4

Printad in Great Britalnforthe Publishers, ILiFFE AND S80N8 LTn., Dorset Houre, Stamford Strcet, London, 8.E.1, by Tnx EOINWAI.L Press LTp., Plﬁdlrdexfsqx_n ford Eu'vet,
London, 8.E.1. * Wireleas World ** can be obtained abroad from the following—AUBTRALIA and NEW ZraLaxD : Gordon & Goteh, Ltd. Inpia: A. H. Wheeler & Co.
CQaxapa: Imvperial News Co.; Gordon & Gotch. Ltd. 8ouTH AFRICA : Central News Ageney. Ltd.: Willain Dawson & Bone (S.4.). Ltd. UNITED BTATES : The Internationa) News Co
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Groping and rule of thumb methods
are out of date — the times call for
accuracy and speed in servicing.

Have the facts given to you simply with

NGt ASD F . . .
| SAnAace anaLrsen | T this complete instrument — for which

[e
(1) B

Tret Tin ust SETUR

— yuiten 10 you will find a use at every turn of your
Ann.::.-"" j" ]

- - day-to-day work. The Hunt Capacitance
and Resistance Analyser is a high grade
precision instrument developed by spec-
ialists in Capacitor design and manufacture
— hence it is practical in conception
and complete in application, a master

instrument in every respect.

HUNDS

CAPACITORS.
RADE MAR

One dial reading without charts or graphs. Com-

plete — no headphones, external metgers or similar CA PA C lTA N c E &

accessories required. Robust and extremely portable.

Rating: 210-250 v. A.C. 50 cycles. RESISTA NCE

o £18.18.0 | ANALYSER

A+ H - HUNT LTD - LONDON =+ S W.I18 - ESTABLISHED 190!

MEASURES capacity, power factor, resistance,
insulation resistance. DETECTS defective
capacitors. TESTS continuity, etc.

@ RADIOLYMPIA « STAND No. 88. GRAND HALL . OCT. I-1I
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REASONS WHY ERSIN MULTICORE 1S

The Tinest Cosed Holdes

in the Wold

MULTICORE
QUALITY
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The cost of a good soldered joint | _ ERSIN ° : 1
is very low, but the consequences of a bad one |, v ‘
can be expensive. The assurance of perfect y *“’{’,"7‘ 73N

soldered joints is only one reason, however, why
it will pay you to use ERSIN MULTICORE, the high-
quality solder wire containing 3 cores of extra-
active non-corrosive Ersin Flux. The three core
construction of ERSIN MULTICORE gives rapid
melting and speedier soldering operations.
Flux continuity is assured and there is no waste
of solder lengths without flux. Used with the
correct technique ERSIN MULTICORE produces
guaranteed sound soldered joints and eliminates g0 | carron

W

for Factory use.

*dry ' or H.R. Joints. For Service Engineers and Workshops
Combining high - sbeed precision
Catalogue mmp SPCES SRZE 2 i:glof:: 'm e erce soldering with economy in use, ERSIN
-] . 181 1C per N
Ref. No. Tin Leyad S.W.G. per :anong. carlor}!) (Sub)t:c() MUI—,‘TICORE 15_ prefer;ed by most
T Radio and Service Engineers as well
C 16014 60 40 14 44 feet 6 0 as by leading manufacturers of radio
- and electrical equipment. Manufac-
C 16018 60 40 18 114 feet 6 9 turers and Service Engineers are
C 14013 40 60 13 27 feet 4 10 invited to write for technical infor-
C 14016 40 60 16 60 feet 5 3 gl 15247 CHE L ST

MULTICORE SOLDERS LTD., MELLIER HOUSE, ALBEMARLE ST., LONDON, W.1. Tel.: REGent 1411





