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MODEL 7
UNIVERSAL
AvoMerea

Avo”

frEsT. RADIO manufacturers, service engineers,

UNIVERSAL A A a0
AvoMerer 1 i workshops and laboratory technicians are

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

PRE O i : -
ELNTRESTE “AVD” DS CILLATOR gother instruments are frequently judged.

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

WNINDER HOUSE - DOUGL.AS STREET - LONDON: - Sw-1 TELEPRONE: VICTORIA 5404/7

wWWWwW americanradiohistorv com
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Radio in every room

with these

NEW & BETTER

Extension Speakers . . . .

Have you joined that ever-increasing number of listeners who enjoy
the pleasure and convenience of “radio in every room’ with the
NEW and BETTER Stentorian Extension Speaker ?

Though moderately priced, the Senior and Junior models with their
handsome walnut veneered cabinets offer you a marked improvement
in reproduction and are an acquisition to any furniture scheme.

ASK your local dealer to demonstrate—you will be convinced of the
outstanding quality of these new Stentorian speakers.

tentorian

THE FINEST EXTRA SPEAKER FOR ANY SET
WHITELEY ELECTRICAL RADIO CO. LTD.,

SENIOR MODEL
Type SC (with Universal Transformer) .. £5.15.6
Type SX (less & . ).. £5.26

Cabinet dimensions 143"x12 &"x7”. P.M.Unit. 9
diameter, handling capacity 7 watts. Magnet, flux
density 12,000 lines/sq. cm. Volume control,
constant impedance type.

JUNIOR MODEL
Type JC (with Universal Transformer) .. £5. 0.0
Type )X (less o s ) .. £4.10.6

Cabinet dimensions 133"x|1}”x6%”. P.M, Unit, 8~
diameter, handling capacity 6 watts. Magnet, flux
density 10,000 lines/sq. ¢m. Volume controi,
constant impedance type,

MANSFIELD, NOTTS.

wWwWWwW americanradiohistorv com

avery
RADIO, HOUSEHOLD APPLIANCES
& MOTOR CAR LIGHTING ETC/

Ask your local Factor to show you one of
these remarkable instruments and to put
your name down on his waiting list.
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PAPER DIFIECTRIC
I'ropical

TUBULAR
CAPACITORS

“ METALMITE

“ METALMITE *’ (Miniature)
TUBULAR PAPER CAPACITORS

Working Dimensions

Capac.- | Voltage D.C. Inches List
tance | Type Price
mFds. No. Each

at | ac
71°C. |100°C.| Lgth. | Dia.
|

001 | 500 | 350
.00z | 500 | 350
.005 | 500 | 350

o
w
X
(8]
o
w
S
»
s
a

.25 CP32N | 1/8d.
34 CP33N | I/9d.

|

|

|

1

!
o | o
.005 | 350 | 200 | 22 CP3IN | I/8d.

1

I

|

!

1

1

05 | 350 | 200 i i | CP3N | 2
I 350 | 200 4 | A& |CP37N | 2/3d.
05 | 200 | 120 $ | 34 | CP34H | llId.
A 200 | 120 | 14 | § | CP3eH | 2/2d.

‘“ METALPACK *
TUBULAR PAPER CAPACITORS

Working Dimensions
Capaci- | Voitage D.C. Inches List
tance Type Price
. | ] . | mFds. at at . o. Each
FOR the ever-increasing applications where the main- ZISCHIS05C: [ och | Disy
i i i i i .001 (1000 | 750 | 1 CP49W | 1/10d.
tenance of a high value of insulation resistance ClS oj‘ 3 10 | 70 | | S | fida
i RRT ) 005 11000 | 750 | | P4SW | 1/10d;
paramount importance, the T.C’;C 'ME’JI‘ALgA K o g | 7| EPW | 1tod
; « ] . 02 | 750 | 500 | I P45U | I/10d.
Tropical and METALMITE Mn;la;urel ropical o n Yt r ot L
i i ini A 350 | 200 | | CP45N | 2/1d.
types are indispensable. By virtue of the ail um'm.luni i 00 | 350 | 2 s 272 g
i : i initi - |1000 | 750 | 2 CP47W | 2/6d.
tube, hermetically se;led const{ructlon, tte dmtla 3 |50 | 3% | e
i jon i intai : e m rduou 25 | 500 | 350 P475 | 2/l10d.
insulation is maintained, even under the most arduous ||k & |3
gmnd iti ; 500 | 350 | 2 CPIIS od.
climatic conditions. | 520 1 ot 2 bo | SRalal %

THE TELEGRAPH COMPENSER CO.LTD,

wWWWwW americanradiohistorv com
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BE SITTING IN
THE STALLS
IF YOU'RE

|
|

I

The perfect pair for
battery Radio sets

THE CHLORIDE ELECTRICAL STORAGE CO. LTD
CLIFTON JUNCTION, NR. MANCHESTER

EDE (v ammmsscesns

I

Wireless Weorld

Maz-ch, 1947

BIG BEN
and
GARDNERS
Somerford
AUTO
Transformer

SEND 3F
COUPON
FOR FULLY
DESCRIPTIVE
LEAFLET

GARDNEL ©

Gomerfrid AUTO
AND VCLTAGE CFANGE

TRANSFORMER
>

ETET
RS

o Please send ates: ** AUTO "’ leafwect

/ NAME

ADDRESS

QARDNERS RADI0 LYD, SOMERFORD, CHRESBCEUECH, HANTS.
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Siliered Micaw & loramiz
APACITORS

A
wide range
of types
for all
purposes

UNITED INSULATOR CO. LTD., OAKCROFT ROAD., TOLWORTH, SURBITON, SURREY
Telephone : Elmbridge 5241 (6 linas) Telegrams : Calanel, Surbiton

“Unsurpassed In Ceramics

waany amaricanradiohistorn..com
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The Goodmans Loudspeaker of to-day is the
latest of a long line of instruments, each the
product of the same policy of forward-looking
research and development adopted by the company
at its inception nearly a quarter of a century ago.
The 18-inch model illustrated is a thoroughbred

that carries on the established Goodmans

‘‘tradition of excellence.”

GOODMANS INDUSTRIES LTD

Wireless World March, 1947

Overall Diameter .. 18"

Power Handling
Capacity 50 walls.

Flux Density
14,000 gauss.

Total Flux
270,000 maxwells.

Weight . . 35 1bs.

FIDELITY

LOODMANS =

oua/.s‘/bea%ers

LANCELOT ROAD e WEMBLEY e MIDDX.

ADIO
SERVICING D.C.

STIAM

Designed with
the latest
movement this
3} simplified
test set has
clear scale
reading and 12
D.C. ranges:
100 mV (with
ext. shunts) 2,
6, 120 and 300
volts, 1, 6, 600
mA, 6 amper-
res, 50,000
ohms, with
2000 atcentre.
FRICE £6 0 O

12 D.C. ranges
No switches to go wrong
Long clear scales

Positive push button selection SIFAM
Easily serviced ELECTRICAL
Designed to stand heavy overioads INSTRUMENT
Accurate in any position 0. LTD,
1000 & per volt TORGOAY,
DEVON

www americanradiohistorv com

TEST SET rspeario

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER

The man who enrols for an 1.C.S.
Radio Courselearnsradio thoroughly,
completely, practically. When he
earns his Diploma, he will KNOW
radio. We are not content merely to
teach the principles of radio, we want
to show our students how to apply
that training in practical, every-day
radio service work. We train them
to be successful!
Write to the 1.C.S. Advisory Dept. stating your
requirements. Qur advice Is free and places you
under no obligation.

--------------- You may use this coupomn ===s=seumnsm=q

INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
|DEPT. 38, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON, W .2,

;Please explain fully about your Instruction in the subject marked X
Complete Radio Engineering Radio Service Engineering

Elementary Radio
And the following Radio Examinations:—
British Institution of Radio Engineers.
P.M.G. Certificates for Wireless Operators.
City and Guilds Telecommunications.
Wireless Operator and Wireless Mechanics, R.A.F

Name,

Address, yununsnnsonsossnnnssonssnsassssssnnsssssnssasassossrssnannna

....... AR M AREESEEARAMBEARSAANAREARENYREEEERRASSEpRApApRERESRaRaRND
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TWO OF THE INSTRUMENTS DESCRIBED

IN THE NEW “EDDYSTONE’ SHORT-WAVE MANUAL

are now available from Webb's as complete and tested Equipment . . .

1
5 & 10 METRE CONVERTER

The converter can be used ir. conjunction with any
good super-het or “ straight > receiver, and will improve
the ten metre reception of even the finest communication
recerver. On five metres tests hzve shown results equal
to specialised high-frequeney receivers. The three
Mullard Valves were developed curing the war for H.F.
work and have only recently become commercially
available. Service personnel will recognise the EFs4
and ECs2 as specialised high-frequency valves known
previously as the RL7 and RL16—and this applies also
to the EF50.

Uses Valve Types:
RF. . .c.ceeec... EFS4
ER ccooenuren EF50

OSCILLATOR .... EC62
Recemmended I F. 1.6 Mc/s.(187.5 Metres)
No power pack is incorporated ; an external source of
power is necessary giving 6.3 volts I amp. and 200/250
volts 30 milliamps. The main receiver will often provide
this small additional power ; batteries or a separate pack
can be utilised if desired.  Actual frequency coverage
of converter is §1.4 to 60.5 mc’s and 26.4 to 33.4 mc/s
by plug-in coils. Simplicity of coil design makes other
interesting H.F. ranges available by experiment.

5 & 10 METRE CONVERTER UNIT

Assembled and tested (less valves) ........ £10 10 0
VALVES. Types:

ECs2,18/3; EF50,21/4; EFs4,21/4 3 011

£13 10 11
AVAILABLE FROM IMMEDIATE STOCK. The inclusive

price of £13 10s. 11d. includes 2 copy of the Eddystone
Short Wave Manual with full cperating details.

WEBB'’S RADIO, |4, SOHO ST.,, LONDON, W.I.

2
TWO VALVE PRE-SELECTOR

An efficient two-stage radio-frequency amplifier for
use with any straight or super-heterodyne communica-
tion receiver. Gives considerable improvement in signal
to noise ratio, adjacent channel selectivity and reduces
image interference. Built in the Eddystone No. 644
black-crackle cabinet, size 108" xX6”x7” high, as illus-
trated, for 5/10 metre converter above. Valves used are
two Mullard EF39, giving high-gain with low noise
level. Supplied with four pairs of Eddystone coils
giving coverage 32 to 3.5 megacycles. External source
of power is necessary, though in most cases both filament
and high-tension may be drawn from the existing receiver.

TWO-VALVE PRE-SELECTOR

Assembled and tested (less valves) ........ £10 10 ©
VALVES: Two type EF39 at 12/10 ...... I 5 8
£11 I5 8

WEBB’S POWER PACK (1ype 230/30)

Built in black-crackle case 6”x6”x4” high to meet
supply demands of either the 5/ro metre Converter or
the Two-Valve Pre-Selector. Tapped input 200, 220
and 240 volts. A.C. output 230 volts 30 m/a D.C. and
6.3 volts 1 amp. A.C. Useful for many other purposes
where a compact source of D.C. and filament power is
required. Price complete ...... o P . A A T £4 10 0

EDDYSTONE
Sport Vol

if you prefer to build
your own equipment,
full constructional de-
tails of the 5/10 metre
Converter and the
two-valve Pre-selector
will be found in the
new Eddystone Short
Wave Manual. (Sup-
plies of this book are

& l‘“I' !

limited, and we are NSWUSCIKN".IT

LO0!
ABNICLE’

forced to say callers SHORT WAVE RECEIVEHS AND TRANSMITTERS

only, please.)
Price 2/6

*Phone : GERrard 2089. Shop hours : 9 a.m.—5.30 p.m. Sats. 9 a.m.—! p.m.

www americanradiohistorv com
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The operation of

SPECTROGRAPHIC
APPARATUS

direct from an A.C.

supply

Steadiness of output and absolute depend-
ability are but two reasons why Messrs.
Evered & Company, Smethwick (by
whose permission the photograph is
reproduced), use a Westinghouse metal
rectifier to supply the D.C. for the arc
of their Laboratory spectrographic

equipment.

RECTIFIERS

for a reliable
D.C. Supply

Send your rectification problems to Dept. W.W.
WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
82 York Way, King’s Cross, London, N.1

www . americanradiohistorv com
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JUST RECEIVED !!!

BRAND NEW AMER'CAN SINGLE BUTTON
CARBON BREAST ASSEMBLY

Beautiful job. Kibbed aluminium diaphragm. Bakelite case.

Complete with 3 position switch. PRICE 9 6

Extra 3-position control switch with 10 §t. length

3-core flexible T.R.S. cable for above. PRICE 3/6
~ Both the above items stifl in maker’s sealed cartons.

MOVING COIL. MICROPHONE & HEADPHONE

ASSEMBLY (Approx. Impedance of each unit 48 ohms)

Microphone has *' Press to talk '’ switch ; worth £8. |5 6
Complete /

PRICE 6/6

Moving Coil Assembly in bakelite case with 37 grill.
Can be used as midget speaker. PRICE 4/6

(All above units have genuine Alni magnets.)

Moving Coil Hand Mike with switch.

STRATTON MICRODENSERS (Eddystone)
Code EI8. 18 mmfd triple spaced, 3,9. E40. 40 mmfd double spaced, 4/3
Code E60. 60 mmfd single spaced, 4/3. Ei100. 100 mmf{d single spaced, 4,6

YAXLEY TYPE SWITCHES
Double pole 6-Way. ldeal meter or multi band switches - - - 2/6
Three pole 3-Way. 2 Wafer 3,6 Double pole 4-Way. 3 Wafer 3/6

SEND S.A.E. FOR DETAILS OF NUMEROUS OTHER INTERESTING
BARGAIN LINES.

RADIOMART

48 HOLLOWAY HEAD, BIRMINGHAM, 1

ASK FOR LIST No. 4
Telephone : Midland 3254

Wharfedale

BIJOU

Extension Speaker

el b e

With Standard
8-in. Unit
70/-

1237 X 10" X 5§”

The production of Wharfedale cabinet Speakers
in still restricted, but the Quality and Finish are
up to the highest standards. The BUOU is
outstanding in appearance and performance.

WHARFEDALE WIRELESS WORKS

BRADFORD, ROAD, IDLE, BRADFORD
Telephone: IDLE 461. Telegrams: Wharfdel, Idle Bradford.
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The new
SiP,
Catalogue

is available on request from

STEATITE & PORCELAIN PRODUCTS LTD.

Stourport on Severn, Worcs. ~ Telephcne: Stourport Hi.  Telegrams: Steatain, Stourport.

S.P.48

] www americanradiohistorv com
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MODEL T.10 AMPLIFIER

Ideal for small or medium halls, cafes, clubrooms,
etc. AC or DC mains. 8/10 watts undistorted
output. Separate inputs for Moving Coil n:icro-
phone (matching transformier built into amplifier)
and Crystal or Moving Iron gramophone pick-ups,
separate MIC. and GRAM. volume controls. Over-
all dimensions 124in. long, 7}in. high, 9in. wide.

Guaranteed for 12 months, valves for 3 months.

PRICE COMPLETE ready to operate 12 GNS.

Two Models
available

How

Wireless World

LUXE AMPLIFIER

For outdoor meetings, large halls, factories,
etc. Superior in appearance, de5|g~n and
performance. 40 watts undistorted output.
4 separate matched inputs. Separate
volume controls, electronic mixing, unigue
treble or bass tone control system

Overall dimensions 18}in. long, 1lin. high,

8in. wide.

g}uaranl:eed for 12 months, valves for
PRICE COMPLETE, ready to operate

27 GNS.

AVAILABLE SHORTLY
AMPLIFIERS—IN STREAMLINED CASES.
Model T.12 for AC/DC mains 12f16 watts
OMEDUL 1 ol . o 0 AR 12 GNS.
MODEL T.25 for AC mains 200/250 volts
25 watts output ...l 18 GNS.
TABLE ‘\{ODEL RADIO RECEIVER
S83 AD. for AC/DC mains .........22 GNS.

Mareh, 1947

“ CRYSTATONE
DEAF AID UNIT

Brings great en-
joyment to those
afflicted with hear-
ing troubles.
Genuinc quality
and value. Stream-
lined and pleasing
in appearance, fits
bag or pocket.
Unbreakable
plastic case. ==
Complete ready for use............... 10} GNS.
Full details on request.

OBTAINABLE FROM YOUR LOCAL DEALER AND IN CASE OF DIFFICULTY DIRECT FROM US. TRADE ENQUIRIES INVITED

REYNOLDS UNIVERSAL MANUFACTURING COMPANY LTD.

410, DUDLEY ROAD, EDGBASTON, BIRMINGHAM,

16. Telephone : SMEthwick 0201

SWITCHES ARE
CONDEMNED

to
Hard Labour

\.

) Y
Transformers
aren’t clothes

* Only genuine when
bearing these Pateny Nos:—
478391, 478392

SWITCHES

Head Office & Export Sales:

BRITISHN.S.F. CO. LTD.,Keighley,Yorkshire

(Sole Licensees of OAK Manufacturing Co., Chicago)

London Office: 9 Stratford Place, W.I. Phone: MAYfair 4234.
(Sub-Licensees—A. B. Metal Products Ltd.)

Clothes pegs work just
as well on any line.
Transformers are only
completely efficient
when built for the job
they have to do. That’s
why we specialise in
building transformers
for special industrial
purposes. If you want
transformers designed
and built to do a
definite job, we can
help you.

TRANSFORMERS J&hi]

51 NORTHGATE STREET. DEVIZES. FPhonc 536

WWW._americanradiohistarvy com
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POINTERS FORDESIGNERS

i A

55))
THE X6IM

An indirectly heated 6.3v. frequency changer of the Triode-Hexode type, the
OSRAM X6IM is suitable for operation up to 60 megacycles per sec. (5 metres).
Outstanding features include :—

High conversion conductance for comparatively low cathode current, improving signal
to noise rato.

Signal handling capacity is such that negligible distortion is apparent up to 5 volts R.M.S.
on the signal grid.

Negligible ““pulling”’ when tuned anode oscillator is used, making ganging of tuned
circuits easy.

Control characteristic is designed to work in combination with KTW6! as IF amplifier,
giving maximum control on both valves with negligible distortion.

L A & 2

A detailed technical data sheet is available on request,

Osram SE.C Osram

PHOTO CELLS VALVES

CATHODE RAY TUBES

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.

www americanradiohistorv com
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Redifon .32 Trans
mitterfreceiver for
C.W., M.C.W., telephony and
telegraphy.

The new Redifon G32

transmitter / receiver

Ideal General Purpose
Communications Unit

HE REDIFON G.32, a compact 50-watt mobile
transmitter/receiver, is already giving excellent service
to Colonial Governments in civil administration and police
duties, and it has now been redesigned to give cven simpler
and better operation as well as an improved appearance.
The transmitter covers 4.0 to 15.0 mc/s (75 to 20 metres)
and the receiver 150 kc/s to 20 mc/s (2,000 to 15 metres).
The complete unit, which is ideal for general communi-
cations use, whether installed in small airfields, oil-field or
harbour communications, or geographical research equip-
ment, is 28 ins. high by 21 ins. wide by 12 ins. .deep,
finished to tropical specification.
1t fits easily into a truck and can be operated from 250v.
A.C. supply or 24v. accumulators for which a special
supply unit is provided.
The Redifon G.32 is available now for almost immediate
delivery, and further details can be supplied by our
Communications Sales Division.

REDIFFUSION LTD.

Designers and Manufacturers of Radio Communication
and Tndustrial Electronic FEquipment

BROOMHILL ROAD, LONDON, S.W.18

wwWw_americanradiohistorv com —— =
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—M.R. SUPPLIES Ltd.

offar only brand new snd gusrauteed material, with immediate delivery trom stock.
Al prices nett.
“FUZIT " WIRE JOINTERS. A large purchase enables us to present this oppor-
tunity, This very useful 8.T.C. product electrically welds all gauges of wire from
50 to 30 8.w.g. (copper and resistance) instantly. No solder or flux, no dry joluts.
Operation 200/250 v. A.C. Equipment comprises well-housed portable traneformer,
hand-tool with carbon electrodes and trigger, leads, ready for use. Further details,
if required, but supply limited. 78/8 complete (des. 2/6).
MINIATURE COMMUNICATION RECEIVERS (M.C.R.1). An unbeatable M.R.
cff:r. The 5-valve superhet in metal case approx. 9in. by 3in. by 2in., A.C./D.C.
Power Pack In same size case, two H.T./L.T. Batteries (one spare), four coll units,
headphones, serlal and earth, complete, unlversal and mobile, brand new in her-
metically sealed container, £10 (carr. 4/6). (Thetuningrangesare: 188/3000 metres,
80/120 metres, 38/67 metres, 20/38 metres.)
@.E.C. OMNI-DIFFUSION SPEAEKERS. Efficlent central suspension type with
octagonal flare 21in. dia., bandling 12 watts at good quality. Fitted multi-match
line transformer, idesl for dance-halls, publlc rooms, etc., Jimited number for catlers,
at £8/17/8 cach.
SPECIAL MULTI-LINE STROBOBCOPES (cardboard) A. 200/3000 r.p.m. in 15
steps, B. 206/6000 r.p.m. In 14 steps, C. 60/1200 r.p.nu, iu 20 steps, all 50 c. viewing.
Each 8trobo. with stator and table, 2/8, or set of three 7/6.
MINIATURE PIEZO-CRYSTAL MICROPHONES (Rothermel-Brush). Ooly 11
inchees dlameter, with 5 megohm loading Incorporated, made for deaf-aids but suitable
for all mie. purposes, .
POWER TRANSFORMERS, prim. 200/220/240 v, Sec:~—350/0/350 v. 150 m.a.,
4v.5a.,4v. 8 a.,In cast brackets with terminal board, 35/-. Also 450/0/450 v. 150
m.a.,6.3v.45.,8.3v.2a.,5v.3a.,|n bracketa with loose leads, 45/-. Also 260/0/260
v.75m.a.,6.3v.3a.,5v.2a.,27/6. Special ¢ rex Admiralty, Prim. 230 v. Sec :—
500/0/500 v. 170 m.a. (260 m.a. can be safely drawn) 4.4 1. CT., 35/- (dea. 2/6).
L.P. CHOKES :—5 henrles with 200 m.a. passing, in cast brackets with terminal
board, 75 ohms, 32/8. 30 henries 100 m.a., 500 ohins, fully shrouded, 21/-,
RJTHERMEL PIEZO-CRYSTAL PICKUPS, Replacement Heads for Garrard and
Collaro arms, giving much improyed performance and minimum record wear, 46/11.
ROTHERMEL SAPPHIRE GRAMO-NEEDLES, the best permanent needle for any
plckup, 12/ each.
HEAVY DUTY OUTPUT TRANSFORMERS. Thelmproved * W.W." model handling
up to 25-watts. 11 ratlos from 12/1 to 75/1 with c.t. for P.P. Tapped prim. and sec.
Welght 94 1bs. Undoubtedly the best for high fidellty work. 58/8 (desp. 1/6).
RECTIFIERS (L.T. for charging, etc.). All for chargingup to 12 v. All FW. 1.5 amp,
12/8 (A), 4 amps, 22/6 (B), 6 amps, 38/8 (C), 10 ainps, 48/6 (D). The letters refer
to appropriate Transformers—below. Also 26 v. 5 amps, 82/8 (desp. 1/6), and 30 v. ]
8 amps, £4/17/8 (desp. 2/-). All of the above rectlflers are the latest products of
Standard Telephones and Cahles, Ltd.
STEP-DOWN MAINS TRANSFORMERS. All primaries tapped 200/220/240 v.
Sec :—7, 11 and 15 v. at 2 amps (A), 22/=, 6, 8 and 14 v. at 4 amps (B), 32/8. &,
12 and 17 v. ot 6 amps (C), 51/8 (des. 1/6), 7 and 15 v. at 10 amps (D), 77/6 (des.
9/-). HEATER TRANSFORMERS, Prim. 800/240 v. (tapped), sec. 6.3 v. § a., CT
and 5 v. 3 amps, 28/6.
ROTARY RHEOSTATS. 8pace saving, front of panel mtg. (3-holes). Large range.
Examples :—5 ohms 3 amps, 22f=. 4 ohms 4.5 amps, 23/8. 1,500 ohms 0.25 anp.
25/8. 115 ohms 1 amp, 25/8. Also double former type (sume mtg.), 10 ohms 8
amps, 28/6. 230 ohms 1 amp, 33/8. 920 ohms 0.4 awop, 31/8. These are esception-
ally weil constructed, with 2}in. control knob, continuously rated.

Please Include sufficlent for packicg and despatch.

M.R. SUPPLIES Ltd., 38, New Oxford Street, London, W.C.1.
Tel

hone : MUSeum 2958

/ PORTABLE
ELECTRIC

GRAMOPHONE
TYPE A.GA4

i e SRR

The amplifier of this instrument
provides an output of 10 watts
from built in gramophone unit or
separate microphone. It is ideal
for Hotels, Dancing Schools,
educational purposes and in the
home. The unit is compact, port-
able, has excellent reproduction
and s robust in design. Full
particulars  including details of
loudspeakers and microphones are
available on request.

BIRMINGHAM SOUND REPRODUCERS LTD.

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

M-W,73
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The remarkable accuracy of the DUBILIER PRECISION WIRE WOUND RESISTOR is due to its
scientific construction. £ slotted high insulation ceramic former is wound with enamelled resistance
wire of not less than 0.0014” diameter. During winding the wire is subjected to tests to eliminate
accidentally shorted turns and to ensure the essential high standard of insulation between turns.
Contact between resistance element and terminals is by the exclusive DUBILIER moulded metal
method which removes the possibility of weak, non positive or noisy connections. All units are
suitable for use up to 50 Ke/s. Full technical details on request.

DUBILIER CONDENSER CO. (1925) LTD - DUCON WORKS - VICTORIA ROAD - N ACTON - LONDON - W3
Telephones: ACOrn 2241 (5 lines) Telegrams: Hivoltcon, Phone, London. Cables: Hivoltcon, London. Marconi International Code.
D.10
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PERTRIX
REDRESSED
FOR PEACE

T
\\\\\

PERTRIX BATTERIES have
emerged from the testing ground

of war as more reliable, more
efficient than ever before. You
will soon see them in the smart
new post-war pack shown above.
It denotes the finest battery
for radio use yet made.

*

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

P.LA.
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Wireless World March, 1047
The Peak of
Perfection!

in Radio Reception has
been attained by the latest
S. G. BROWN, Type K

MOVING COIL
HEADPHONES

Where High Fidelity Re-
production is required such
as for DX work, Monitoring
and Laboratory purposes,
etc., these precision-built
Moving Coil Headphones
will be highly appreciated.

Technical Details :
D.C. RESISTANCE—
94 ohms per pair

IMPEDANCE—
104 chms @ 1,000 c.p.s.

SENSITIVITY—
8Dbs. above | microwatt per
bar @ 1,000 c.p.s.

PRICE £5 . 5 . 0 PERPAR

ONDON, W.3

—_n

PLhrodbccts of

Nlaas 6
IVER PELL CONTROL LTD
Delephone - WOOLWICH 1422
CAMBRIDGE ROW - WOOLWICH S-E-18
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SELF - ENERGISING TABLE
MICROPHONE & HEADSETS

The microphone is mounted on
a fully adjustable stand with
on-off nwitch. No batteries or
current. required to operate.

UNUSED IN CARTONS

Asillustrated ... -...per set 25/-
Two sets. .. .. Y IS [ S ) N 478
EX-R.A.F. AIRBORNE G.P.

TRANSMITTERS Type 1154,

Complete with 4 valves. Frequency coverage;
500 ke/s, 200 kefs, 10 me/s, 3 mc/s, 2.35 mc/s.
8 me/fs. 2.6 mefs. Power input 1,200 v., 200
m/a. H.T, 6 v. 4 amp. L.T. Chassis size.
16in, X 134in. X 84in. In metal cabinet. Sup-
plied in strong wood case, with metal bound
corners and carrying handles, easily adapted
Amateur use. Less Power

IPaChitrr mre f b st o ..l B0 1l e £7 .0.0

WITHOUT VALVES & METERS 30/-

Special Purchase
TELEPHONE LINE or
UNISELECTOR SWITCHES

2- or 3-bank, 26
constants, Have
various application
iucluding autc:
matic tuning. ci1
cuft selection etc.
Operates ou 26/60 v

GARRARD AC. 7A MOTOR &
PICK-UP. 200-250 v.,, A.C. In stecl
car7ry_ing c%ses with two htagdle(si. Size 16x 16
i o stoand new, not Sied  £10.15.0

Carriage and packing 7/6 extra.

Wireless Weorld

0.00035 MIDGET
CONDENSERS

d-gang, leas trimmers 10/6
PLUGS 9AND JACKS

Per set, 2/_. Portage 7,
EX-
ARMY REFLECTOR
TYPE P.M.
LOUDSPEAKERS

In  wood case, 30/_

9 x 9 x 7in...

MOVING COIL
INSERTS

e =

o

Can  be used as Headphones.
Midget speakers (with trans-
former). Bpeech Milkes or
adapted for Pick-ups. All new
and perfect. Encloeed in ietal

5/ case ag ahown.
-

Les: case, 3/ 6

EX-U.8. ARMY
ULTRA LIGHTWEIGHT
HEADS

ETS

Deaf-aid type earpleces gin. dia.
with soft rubher ear nttings.
100 ohms. Brand new

and packed 27/ 6

MINIATURE COMMUNICATION RECEIVER and
POWER PACK. Type MRCI.

5-valve Superbet. using Midget valves (4, ITds, 1, 1R5) for A.C. or D.C.

malus, 97-250 volts input.
earth 1 t, lightweight headph
Receiver, 7§ x 3} x 2}1p.

These sets are complete with aerial and
maine lead, etc, Dhmensions
Power Pack npprax. saine size. Runge 100 «c/e-

20 me/sin four rauges. These sets are brand n=w, ex-Govt., a.ntﬁ-' 0 Gns
sealed ip metai containers, complete with opersting instructionr o)

Closed Thursdays 1 p.m.

23, LISLE ST. (str 2969 LONDON, W.C.2

Open ail day Saturday. \l

Advertisemenls

In a world whose tempo is governed

by the radio wave, it is necessary to
think quickly and to think ahead.
Marconi engineers have an advantage
in this — the advantage of a technical
background that takes in the whole
history of wireless communications.

In the reconstitution of old services
and the development of new ones, that
experience will be vital. On land, on
sea and in the air, in the future as
in the past, communications will be

linked with Marconi — the greatest name

in wireless.

Marcon:

the greatest name in wireless

MARCONT’S WIRELESS TELEGRAPH COMPANY LTD

15

IHE MARCONI INTERNATIONAL MARINE COMMUNICATION COMPANY LTD

MARCONI HOUSE, CHELMSFORD, ESSEX

wwwW americanradiohistorv com
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OR special use in Indi-
cating and Recording

Instruments, S.E.M. en-
gineers have designed and
manufactured very depend-
able miniature electric
motors.

The A.C. model can be
used on SO or 200-1,000
§-p.s. supply at 25-30 volts,
and the D.C. model ap to
24 volts. Both machines
have a torque of {-in. oz.
and are capable of up to
10,000 r,p.m.

In common with all
S.E.M. machines, these

MOTORS

The S.E.M. A.C. miniature electric
motor. Dimensions of motor body
1§ long by 14" diameter.
motors are manufactured
to the highest standards
of mechanical detail and
have passed rigid inspec-
tion and tests.

| —SMALL ELECTRIC MOTORS LTD.

have specialized for over 30 years in making
\ electrical machinery and switchgear up to 10 kW

capacity. They are experts in the design and
manufacture of ventilating fans and blowers,
motors, generators, aircraft and motor genera-
| tors, high-frequency alternators, switchgear,
starters and regulators,

BECKENHAM * KENT

v ™p - ] . <

e g ) - g 4 |
BRRAETT S i e "

. | v, 8-

~ VIBRATORPA

tunigl)
34

*hesa

I
LIYTSRN

ble for

| Bt SR - " RADIO
| g L5 \ CEIVERS
‘ | = AND
l 551 | TRANSMITTERS

MPLIFIERS

2T IFTTNEN
f1eq

CIENTIFIC
PPARATUS

MERGENCY
POWER
SYSTEMS

BRITANNIA WORKS
ST. PANCRAS WAY' « CAMDEN TOWN - LODNDON N.W:i,
Cable Address:: WHICODENTA, WESDO, PHONE. LONOON

Telephone : EUSTON 4738 - 4759

Robert Sharp & Partners

MASTERAIO LTD, VIBRANT WORS. WATFORD, HERTS.
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Made in Three Principal Materials

FREQUELEX

An insulating material of Low Di-electric
Loss, for Coil Formers, Aerial Insulators,
Vaive Holders, etc.

PERMALEX

A High Permittivity Material. For the
construction of Condensers of the small-
est possible dimensions.

Bullérs

“BULLERS LOW LOSS CERAMICS

TEMPLEX.

A Condenser material of medium per-
mittivity. For the construction of Zon-
densers having a constant capacity at all
temperatures.

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

Telephone : Mansion House 9971 (3 lines) Telegrams : ** Bullers,"Cannos, London *"

RUBBER -TO -METAL BONDING
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ting delicate jnstrunten .
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‘§rom vibration and
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UU. 6

Filament Voltage 4.0V
Filament Current 1.4A

Maximum Anode Voitage
(R.M.S.) per Anode 350V

Wireless World

Filament Voltage
Filament Current

Maximum Anode Voltage
(R.M.S.) per Anode

March, 1947

0.2A

250V
120mA

Maximum Output Current

AR

L

120mA Maximum Output Current

L ERERE

The UU.6 is an indirectly heated full wave rectifier for use in A. C. Mains

Receivers, whilst the U.403 is a half wave rectifier for use in A.C./D.C. Receivers.

Both valves are metallised and are of small dimensions.

Hence they are

eminently suitable for use in mains portable receivers or any receivers where

rectifier hum trouble is likely to be experienced due to cramped layout.

MAZDA

RADIO VALVES AND CATHODE RAY TUBES

THE EDISON SWAN ELECTRIC CO. LTD., 155, CHARING CROSS ROAD, LONDON, w.C2

WWW. americanradiohistarvy com
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Aerial Coils, H.F. Transformers and Oscillator Coils .
for Tropxca.l conditicns,

Tel. : Tottenham 3847/9,

wWwWwW americanradiohistorvy com

They’re readily avajlable—your dealer has tull details
TODAY. If any difficulty is encountered, please write direct to us.

Wright & Weaire Ltd.,, High Road, Tottenham, London, N.I7

"P” COILS

AVAILABLE NOW! ‘

Backed by the well-known ‘Wearite ' repu!atwn, these Type “P’’ Cpils
are made fo provide coverage for all ranges and in a series which includes

- all impregnated
< ... ask him
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| VALVES AND THEIR APPLICATIONS

By M. G. SCROGGIE, BSc, AMIEE.
~ No. 3: Mullard SINGLE-ENDED SHORT WAVE TRIODE EC52

HE ECS52 is the companion triode to the
EF54 pentode discussed last month. You
will remember that the great point about the
EF54 is that it works at frequencies up 10
300Mc/s or so, formerly the preserve of the costly
and fragile acorn. Nearly all receivers for such
frequencies are superhets or super-regeneratives;
and both require an oscillator.

As with the EF54, one has to realise that near
the limiting frequency a large part of the tuned
circuits is inside the bulb.
For example, in seeing how
high in frequency I could
oh make the EC52 go, my
oscillator circuit ended up

(close on 400Mc/s) as Fig. 1.

10 F Until re-drawn as Fig. 2, to

show the inductance ‘of the

leads and the inter-electrode

Bea capacitances, it is not easy to
recognise it as a Colpitts
circuit. The 10pF was a
ceramic disc  condenser
bridged straight across the
ot anode and grid tags, and

== the choke a dozen or so

turns of fine wire }” dia. For frequencies in the
region of 300Mc/s a small tuning coil can be

DT

- —AN

+

FiG- 2

inserted on the anode side of the condenser, and
the choke preferably tapped to its centre. At
still lower frequencies — say for the oscillator in

a television superhet — almost any conventional
circuit can be used.

With very slight modification (Fig. 3) an oscil-
lator can be converted into an extremely simple
super-regenerative receiver. The aerial may be
a half-wave piece of wire with one end near an
end of the coil. As the anode rating of the
EC52 is 7.5 watts at 400 volts, it makes quite
an effective VHF sender. And, of course, a
triode with a i

slope of over |

6.5 mA/V is
quite  useful
for other than
VHF applica-
tions. b

l R-F CHOKE

Note: The

ECS2 should

not be used as 20
an  earthed- '

grid amplifier.

For that pur-

pose there isa

special valve

having exceptionally low anode-cathode capaci-
tance — the EC54.

= 0OuF

FIG 3

This is the third of a series of articles written
by M. G. Scroggie, B.Sc., A-M.EE., the
well-known Consulting Radio Engineer. Reprints
for schools and technical colleges may be obtained
free of charge from:

THE MULLARD WIRELESS SERVICE CO,, LTD,,
TECHNICAL PUBLICATIONS DEPARTMENT,
CENTURY HOUSE, SHAFTESBURY AVE., W.C2

Advertisement of The Mullard Wireless Service Co. Ltd.

wwnn. americanradiohistons com.
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Monthly Commentary

Wire versus Wireless

HOUGH some of us may sigh for the ‘* good
old days’’ of intense and embittered rivalry
between wire and wureless, it is all to the

good that co-operation has largely replaced compe-
tition. The more sane and realistic modern atti-
tude towards this old controversy was well brought
out at a recent discussion meeting of the Institution
of Electrical Engineers, where the conclusion was
reached that the two systems of communication
are largely complementary and that both have
wide fields of usefulness. And, in any case, there
is no longer a clear-cut line of demarcation between
the two ; most line systems use electronic techniques
to some extent, and the most highly developed—
with R.F. cables—may fairly though rather in-
elegantly be described as non-radiating radio.

In the I.E.E. discussion rio time was wasted in
profitless reiteration of the old arguments for and
against radio in simple poini-to-point communica-
tions. For such purposes, and indeed in most
borderline cases, the deciding factor is now gener-
ally recognized as an economic one; the principle
is more or less that, where the alternatives are
available the use of radio is unjustified where the
wire would serve at reasonable cost. Most of the
discussion was concerned with the relative merits
of V.H.F. radio relay systems and R.F. cables for
large-scale internal communications. It would
seem that precise data on the general functioning—
and, above all, on the reliability— of radio links
of this kind is not yet available, but a good case
was made for their use, particularly on economic
grounds. The main objections, apart from the
unknown factor of reliability, were on the score
of lack of secrecy and suscepribility to interference.

If data on the functioning of radio relays is in
fact so scarce as would appear, we suggest that
experimental stations, operating at or about maxi-
mum ranges, should be set up without delay in
order that propagation and other problems may be
studied intensively under all meteorological
conditions. Data obtained from a few experi-
mental links should give the industry a chance to

v

cater for the communication needs of those over-
seas countries in which the attractions of radio
relay systems are perhaps greater than in Britain.
[n the national interest, co-operation between the
Post Office and industry would seem to be indicated.

In the Air

IRELESS made its first great contribution to

humanity by saving life at sea. In the early

days, even before direction-finding came as
an additional safeguard to the mariner, impressive
totals were given each year of those owing their
lives directly to radio. We should like to think that
it is making equally notable contributions to the
safety of flying. No doubt, civil aviation as it is
to-day could not possibly be conducted without
the help of radio, but it is also certain that recent
developments that contribute to safety in the air
are not yet being used to full advantage.

For this state of affairs there are many causes.
The general dislocation of post-war life has resulted
in unexpected delays in beating our swords into
ploughshares in most spheres of activity. Failure
to secure international agreement and standardiza-
tion of radio aids i$ another important factor. A
civil aircraft that may fly over aerodromes con-
trolled by half a dozen national authorities in
almost the same number of hours cannot possibly
carry the gear that may be needed to take advant-
age of all the different types of ground equipment
that may be encountered. The problem is tech-
nically not very difficult in regard to the broad
essentials ; most of the answers are already known.

¢

But a good deal of detail work has to be done in™

adapting war-time methods to civilian needs. Close
and sympathetic collaboration with those who fly
the aircraft is needed; we must find what they
want, and give it to them in an attractive form.
As we see it, there is a tendency towards over-com
plication ; wireless men tend to regard an aircraft
as a flying platform for radio equipment, ignoring
the requirements of pay-load and crew psychology.
Radio can and must help to reduce the present
deplorable loss of life.

www americanradiohistorv com
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H.MS. "VANGUARD"”

Radio Communication Arrangements for the Royal Cruise

HE radio communication

equipment of a modern

warship is normally limited
to that needed for morse trans-
mission and reception at both
hand and automatic high speed
over any distance, and shori-
range R.T. on V.HF. H.M.S.
Vanguard, Britain’s newest battle-
ship, was so fitted when she
was completed early last year.
When, however, this great vessel
was selected to convey the King
and Queen and the two Princesses
to South Africa and back it was
decided to augment her normal
radio communication facilities.
The large amount of radio traffic
expected to be handled, including

By G. M. BENNETT

grammes could be transmitted
from the ship for re-transmission
by the B.B.C. and the South
African Broadcasting Corporation.
It was also decided to provide
facilities for the transmission of
Press photographs from the ship.
And lastly, satisfactory reception
of broadcast programmes through-
out the compartments occupied
by the Royal Party and their suite
was required.

The last item, being the simp-
lest and independent of the other
three, is best dealt with first. In-
stallation of separate broadcast

both  official messages and receivers in all the cabins con-
‘““copy’’ from the two Press cerned was ruled out owing to the
. o T
- NGRS ;
. n e = y s =y 1
e e .

Standard Telephones & Cables DS10 transmitter as installed in the Van-
guard for long-range duplex radio-telephony. The units are, left to right
two power units, modulator and two R.F. units.

correspondents, called for duplex
automatic telegraphy (A.T.), i.e.,
two-way radio teleprinter. The
second requirement was for long-
range duplex R.T., comparable
with that provided in Atlantic
passenger liners, permitting tele-
phonic communication between
the ship and telephone exchanges
in Britain or South Africa. This
was also needed so that pro-

difficulty of providing satisfactory
aerials. It was also doubtful
whether such sets could be opera-
ted successfully in the face of the
interference to be expected from
the ship’s high-power transmit-
ters. A rediffusion system was,
therefore, decided on, similar to
that already feeding the whole
ship, but with the difference that
three programmes were to be

wWWwWW americanradiohistorvy com

available instead of one. Three
standard Naval broadcast re-
ceivers were installed in the
special radio control room (de-
scribed later). These are connec-
ted by feeders to receiving aerials
separated as far as possible from
the ship’s transmitting aerials.
The output from these sets is fed
to Vitavox loudspeakers in every
required compartment, each hav-
ing a volume control and pro-
gramme selector switch. In addi-
tion individual Murphy radio-
gramophones have been installed
in the King’'s day cabin and the
equerries smoking-room, whilst a
Decola record reproducer is avail-
able for use wherever it may be
required.

All the other special facilities—
automatic telegraphy, long-range
radio-telephony and facsimile'—
have one thing in ¢ommon; for
satisfactory operation they need a
higher radiated power on the H.F .
bands than any existing trans-
mitter in the ship could give.
Theoretical calculations demanded
4 kW for R.T. and 1 kW for A.T.
The rated power of the ship’s
single high-power H.F. trans-
mitter was approximately 3 kW
on telegraphy but only 500 watts
on telephony. But, to meet the
normal naval requirement of con-
tinuous tuning from 1.5 to 25
Mc/s, it was provided with a
simple single-wire aerial system,
so the radiated power was con-
siderably less. The first decision
taken, therefore, was to install a
higher-powered transmitter; the
second, to provide it with a more
efficient aerial system.

The solution to the first prob-
lem was not as easy as would
seem at first sight. As there was
no time to develop a transmitter
for the purpose, one had to be
found amongst the products of
commercial firms. But the de-
mand for transmitters of such
power is in general limited  to

! The term facsimile is used by the Navy for
all systems employed for the transmission of
still pictures.
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shore stations where the limiti.tion
of space is not a governing factor
as in a warship. Only one suitable
transmitter was found ; the DSro

A programme selection switch and
volume control are incorporated in
the Vitavox loudspeakers installed

in the battleship. The speakers,

designed for bulkhead mounting, are

cellulose sprayed to match the de-

corations in the Royal suite. The

fret covering is perforated white
P.V.C_ sheeting.

which had just been designed by
Standard Telephone and Cables
especially for use afloat. The
prototype was lent to the Admir-
alty for installation in the
Vanguard.

This transmitter employs a unit
system of construction, whereby
up to six radio-frequency units
may be added to a multiple power
unit. This enables up to three
of six spot frequencies to be selec-
ted for simultaneous operation. A
inodulator unit may also be added
for M.C.W. and R.T. operation.
The transmitter is capable cf pro-
viding : —

(a) 2 C.W. channels at 5 kW
each, or 3 C.W. channels at 3 kW
each, with independent keying ;

or (b) 2 C.\WV. channels at 3 kW
each, with common keying ;

or (¢) 1 C.\V. channel at 3 kW
plus 1 R.T. channel at 3 kW.

Both (b) and (¢) permit simul-
taneous transmission on two dit-
ferent frequencies. The fre-
quency coverage is from 2.5 to 22
Mc/s. An electronic keying unit
is incorporated in the set permit-
ting operation at keying speeds
up to 600 w.p.m.

The transmitter as fitted in

Wireless World

H.M.S. Vanguard consists of two
R.F. units, a modulator and a
twin power unit bolted together to
form a remarkably compact set.
The overall dimensions are only
6ft 64in high, oft 3in long, and
3ft 2in deep. Individual units
can be withdrawn fors mainten-
ance. The R.F. circuits consist of
a crystal or master oscillator,
selected at will, followed bv two
amplifier-doubler stages aund a
driver stage® The output circuit
employs a pi-network and is cali-
brated directly in frequency. The
exciter tuning stages are ganged
together and also calibrated
directly in frequency. By this
means tuning is simplified. Beam
tetrodes are employed as exciter
valves, and pentodes for the
driver and output valves: the
lJatter have a 5 kW rating and
are air-cooled. No neutralizing is
necessary. The final stage feeds
into a splitting circuit for balanced
feeders, with a line reactor to pro-
vide exact matching, or simply
into the line reactor in the case of
an unbalanced feeder.

The modulator consists of two
pentode pre-amplitiers, a phase
splitter, two
beam - tetrode
push-pullampli-
fiers, and a
push-pull cath-
ode - follower
driver for the
Class ** B’ final
modulator. The
final stage uses
two airblast
cooled triode
valves capable
of modulating
fully the final
R.F. stage.
Automatic gain
control is ob-
tained by recti-
fying part of
the output of
the first push-
pull amplifier
and feeding
back the D.C.
as bias to the

first pentod:
stage. The final
R.F. stage is

modulated on
screen as well as

anode, thus giving substantially

complete modulation.

The power equipment is split

www americanradiohistorv com

The quarter-deck of H.M.S. Vanguard
looking aft showing two of the whip
receiving aerials.

81

into two units and includes the
main 6,000-volt rectifier, the inter-
mediate 1,5c0-volt rectifier and
two s00-volt rectifiers for low-
power circuits and bias. Mercury
vapour rectifiers are used for the
6,000 and 1,500-volt supplies and
selenium rectifiers for lower volt-
ages. The zransmitter operates
from a three-phase 50/60 ¢ /s sup-
ply on a thrze-wire circuit, with
400 volts between phases, which.
is the normal system used for
radio equipment in the larger war-
ships. It is designed for operation
in tropical conditions, three air
blowers being provided for air-
blast cooling of the valves while a
fourth blower is employed for ven-
tilation.

The aerial problem in I.M.S.
Vanguard was simplified, in com-
parison with that normally met
in a warship, because the special
transmitter was only required for
communication with the U.K.
and South Africa during given
periods. The optimum frequencies
could, therzfore, be predicted
and as a resnlt one was chosen in
each of the six following bands:
3,5, 7, 14, 19 and 22 Mc/s. For
3Mc/s a two-
wire vertical
\/4 aerial was
rigged. For 5
and 7 Mc/s
there are two
sloping two-
wire aerials
31/ 4 each folded
at the lower
ends to sup-
press radiation
{from the bot-
tom Af4. Two
A2 two-wire
omni - direc-
tional  dipoles
are provided
for the 14 and
19 Mc/s bands.
The last are also
used on 22
Mc/s. Al five
special  aerials
are on the main-
mast and arc
connected by
Pyrotenax
feeders to the
DSio trans-
mitter which is
installed in a compartment on the
port side of the superstructure.

Another compartment, simi-
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H.M.S. ‘‘Vanguard ’—

larly situated on the other side of

the ship was selected as a control
room for all the
special radio faci-
lities. For auto-
matic telegraphy,
standard G.P.O.
type teleprinters
(one for trans-
mission, one for re-
ception and one
spare) are installed
here, together with
the necessary tape
perforators ~ and
Creed relays, pro-
viding for either
direct or re-perfor-
ated transmission
and reception, the
latter being a re-
quirement for high-
speed working.

The R.T. equipment fitted in
the radio control room in-
cludes:—

(@) A switchboard to connect
the transmitter and receiver to
the handsets in the Royal apart-
ments and other selected posi-
tions in the ship. The latter in-
clude plug-in points forward and
aft for the high-grade moving-coil
microphones used for broadcast
commentaries.

Wireless World March, 1947

a constant ‘‘ speech voltage '’ out-
put for large variations in ‘‘ speech
voltage *' input.

(b) Speech privacy equipment
to prevent interception by casual
eavesdroppers.

B.B.C. disc recording equipment is fitted on the benches to the left and in

the background in this view of the ship’s recording room. On the right-

hand bench is a naval type recorder carried as a stand-by and one of the
new Murphy naval receivers for monitoring purposes.

(c) Electronic Voice Operated
Switching (EVOS)—a device for
suppressing the transmitter car-
rier during reception, to provide
interference-free duplex working.

(d) A Voice Operated Gain Ad-
justing Device (VOGADY) to give

One of the two Muirhead picture transmitting units installed in the battle-

ship. The system employs sub-carrier frequency modulation and the cut-

put from the equipment is fed irto the ship’s A.M. transmitter. To send
a picture 8in by s5in it takes approximately 12 minutes.
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The above mentioned switch-
board is fitted at the technical
operator’s positior?and serves also
to connect the automatic tele-
graphy and facsimile apparatus to
the transmitter. The latter {s a
high-quality type recently de-
veloped by Muirhead & Co. who,
at the Admiralty’s request, lent
and installed the first available
model. It employs photo-electric
scanning at the transmitter, the
variations in light intensity modu-
lating the frequency of an audio-
frequency tone of constant ampli-
tude, which tone is used to modu-
late the amplitude of the radio-
frequency carrier wave. The drum
on which the material to be trans-
mitted is clipped rotates at a
speed of one revolution per second
and is traversed by the scanning
spot-light to give 135 lines per
inch. At the receiver the fre-
quency-modulated tone modulates
a beam of light projecting on to
a photographic film. H.M.S. Van-
guard is provided with facsimile
transmitting equipment only. A
second transmitter is installed ‘as
a stand-by, and it has been
adapted to serve also as a monitor.

All communication receivers are
of the new naval type manufac-
tured by Murphy and described
in last December’s issue of Wire-
less World. Apart from the moni-



www.americanradiohistory.com

March, 1947

toring receivers in the transmitter
room and the control room, all
receivers are installed in the ship’s
receiving room sited in the for-
ward superstructure just below
the bridge. This separation from
the transmitters (the ship’s other
transmitters are, like the DSro,
installed aft) is necessary to avoid
mutual interference. The aenals,
both single wire and verzical
whips, are rigged on and arcund
the foremast. But since this pro-
vides a separation of only 100 feet
(the masts are only this distance
apart although the ship is 8co ft
long) twe whips have been fitted
right aft on the quarter-deck and
two right forward on the forecastle
(clearly seen in our cover illustra-
tion) with matched feeders leading
to the receiving room in order to
provide the maximum possible
freedom from interference from
the ship’s transmitters.

The B.B.C. has provided disc
recording equipment which is in-
stalled in a recording room ip
the bridge structure which has the
necessary connections to the con-
trol room and thence to the
DSi1o0 transmitter.

All the special equipment is
duplicated to ensure continuous
operation in case of breakdowns
and when the gear is taken cut of
service for maintenance. The
ship’s normal naval high-power
set is used as a standby for the
DS1o, switching arrangements
being provided in the control
room for connecting the A.T.,
R.T. and facsimile equipment to
it if the need arises.

The automatic telegraphy ser-
vice to and from the Vanguard is
operated with existing naval shore
stations in the U.K. and South
Africa, Other special facilities are,
however, being worked with
G.P.O. stations in the U.K. and
the Capetown terminal of Cable
and Wireless {Overseas), Ltd. And
in the U.K. the Vanguard circuit
is connected from the G.P.O.
Overseas Terminal in Loncon as
requisite by line to private sub-
scribers’ telephones,” to the B.B.C.
or, in the case of facsimile, to
Electra House, the headquarters
of Cable and Wireless who are the
operators of this system in the
U.K. Daily schedules for work-
ing AT., R.T. and facsimile in
turn with both the U.K. and

"% This service is nof open to the public.

Wireless World

South African terminals are neces-
sary since only one can be satis-
factorily operated at a time from
the ship. The ship’s shakedown
cruise in December provided an
opportunity for extensive trials.
Apart from meeting the opera-
tional requirements for automatic
telegraphy, long-range R.T, and
facsimile for this particular cruise,
invaluable experience will be
gained towards the solution of the
many problems involved in pro-
viding such facilities in other war-
ships. It is believed to be the
first occasion on which both fac-
simile and automatic telegraphy
have been used in a British ship.
The installation of all this spe-

BOOK

An Introduction to Transmission

Lines. By C. J. Mitchell,
AMIEE. Pp. 64, with 30
diagrams. George G. Harrap
and Co., Ltd., 182, High
Holborn, London, W.C.1.
Price 3s 6d.

HIS book falls into two halves,
each of three chapters, the first
half elucidates the behaviour of
variously terminated lines by sup-
posing them to be connected to
D.C.  sources (continuous and
pulsed); the second is devoted to
A.C. performance, ending with im-
pedance matching by means of
stubs and quarter-wave sections.
Being, as the author declares, a
simple approach to the subject, the
treatment excludes the complica-
tion of line losses, and makes the
minimum demands on the reader.
in the D.C. half, only an element-
ary knowledge of the fundamental
laws of inductance and capacitance,
and the simplest algebra, are
assumed. The formula for charac-
teristic impedance is derived by
considering the energy stored in L
and C at various stages after con-
necting the source. By tracing the
process a step at a time, with
numerical examples, and not evad-
ing the matter of reflection, the
author builds up a very clear and
complete picture. Except for the
formulae for inductance and capacit-
ance of twin-wire and coaxial lines,
everything is derived from first
principles.  Incidentally, this sec-
tion would be a very helpful pre-
liminary to study of the line
discharge pulse generator in radar.
Pleased with his steady and sure
progress under this painstaking
guidance, the reader may be a little
disconcerted on entering the A.C.
half to find the pace has quickened
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cial equipment has been arranged
by the Admiralty Signal Estab-
lishment who, in conjunction with
Admiralty departments, were
responsible for the overall scheme
and the solution of the many
novel problems involved. It is
only fair to add that the G.P.O,,
the B.B.C., Cable and Wireless
and the manufacturers of the
equipment used, gave unstinted
help throughout.

[Readers will have noted ‘the
quality of the B.B.C. transmis-
sions from the Vanguard and also
the high definition attained in the
transmission of pictures as ex-
emplified by the illustrations in
the lay Press.—ED.]

REVIEW

considerably, over a road surface
that has not been quite so carefully
smoothed and graded as before.
The speed-up was perhaps inevit-
able in order to get everything into
the allotted space; but the book as
a whole is so good and so much
needed that the reviewer hopes that
for the second edition the author
will take as much care in the A.C.
half as in the D.C. to make the way
comfortable for the less sure-footed
students. For example, after fol-
lowing 17 diagrams all showing the
start of the line on the left, oue is
apt to be caught by Fig. 20 where
for no obvious reason it is on the
right. And on the last two pages y
is suddenly substituted for what was
previously called. /.

None the less, cven in the A.C.
half, using only elementary trigono-
metry, and leaving in and explain-
ing every step, it is remarkable how
the author has succeeded in deriving
all the main results without ever
falling back on ‘‘it can be shown.”’
The book can be thoroughly
recommended. M. G. S.

“RADIO VALVE VADE MECUM"”

E understand that the first

supplement to the 1947 edition
of this Belgian valve data book is
now available and will be sent to
subscribers in return for the coupon
contained in the main book. The
British agents, Ritchie Vincent and
Telford, Ltd., 136a, Kenton Road,
Harrow, Middlesex, inform us that
they will be pleased to forward
coupons; alternatively, subscribers
applying to Antwerp direct are re-
minded that the postage to Belginm

is 3d per ounce.
x
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METAL LENSES FOR RADIO

Latest Aids to Narrower Beaming
By “CATHODE RAY"

DAY by day, radio gets more

and more like it was in 1888.
That was when Hertz revealed
his experiments with centimetre
waves,
they were in regard to mirrors,
lenses, prisms and so forth. For
decades all this was of historical
and theoretical interest only.
Now we are right back in this
optical kind of radio; with im-
provements, of course. There
are magnetrons to provide far
more R.F. power than Hertz
could get out of his sparks, and
valves to amplify the received
waves, so they can be put to prac-
tical use. But basically it is the
same thing.

Most of the time between 1888
and to-day it appeared as if the
only radio waves that were really
useful were those that are enor-
mously longer than light waves.
The sizes of reflectors, lenses,
etc., have to be in proportion to
the waves they handle. So the
fact that radio and light waves
are identical, except for wave-
length, was less obvious than it
might have been ; optical devices
large enough for the radio waves

showing how like light .

casting, it is extraordinarily
wasteful to radiate and receive
waves to and from all directions.
For purposes such as radar and
D.F. it is worse than wasteful ; it
is useless. Concentrating the
radiation into a narrow beam
is a much more effective and
economical way of providing
a strong signal than increas-
ing the power of the

transmitter. One

guide. The horn is itself direc-
tional, like a megaphone, and
confers the advantage of directing
practically all the radio energy
into the parabolic mirror. The
dipole is usually made somewhat
directional by means of a parallel-
rod reflector (as in the usual form
of television aerial) but is not
nearly so effective in this respect

practical example of _FEEDER | IREFLECTOR BE AM

the beam-forming [ 4"!! - o N
device I am going to describe | _+ 7/ N pipoLe

is equivalent to multiplying 7‘7 i .
the power of an omni-direc- Y , - "
tional transmitter by 12,000. F— — —
And how much more -
cheaply! And think of how

much less interference! The same Fig. 1. Beam-forming action of a
step-up can be obtained again by parabolic reflector for light or

using a similar device at the re-
ceiver, strengthening the incom-
ing signal more than any U.H.F.
amplifier could, and cutting out
all but a negligible risk of inter-
ference.

For point-to-point communica-
tion, navigational aids, radar and
D.F., then, beaming is indubit-
ably the thing. The most popu-

radio waves.

as ,the horn. This initial direc-
tiveness into the mirror corre-
sponds to that rather high class
of motor headlight that has a
small reflector around the front of
the bulb to make sure that all
the light goes into the main reflec-
tor and is beamed.

(a) %o

(b) (c)

(d)

Fig. 2. When a column of troops enters a canal as shown (a}, the right-hand front-rank man is slowed ; and to

preserve the front line the column has to bend inwards (b).
(c) it is refracted back into the original direction.

This is refraction. On emerging on a parallel bank
But if the farther bank were as shown at d, the cffort af

keeping the front level would cause a second inclination to the right.

in common use were too immense
to construct.

Now that effective generators
of very short waves have been
produced, the optical parapher-
nalia are with us once more.
Why? Well, except for broad-

lar means for doing it has hitherto
been the parabolic reflector. That
is true both of radio and light.
In one case the radiator is an
electric lamp and in the other it
may be a dipole fed by a co-
axial line or a horn fed by a wave-
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Incidentally, the commonly
adopted device of a wave-guide
horn playing into a parabolic re-
flector may seem rather an enter-
taining mixture of acoustical and
optical analogy.

The principle on which the re-
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flector beam-former works is, of
course, that celebrated one: *‘the
angle of reflection is equal to the
angle of incidence.” "The only
shape of reflector surface that can
redirect all the rays diverging
from a point source into a parallel
beam is the paraboloid—the sur-
face generated by a parabola re-
volving on its axis. An obvious
defect of this system is that the
radiator is in the way of the beam
(Fig. 1). An advantage is the
enormous range of wavelengths
covered by a single size of reflec-
tor. So much so, in fact, that the
same reflector will do for both
radio and light.  As long as the
wavelength is less than about a
quarter of the diameter of the
mirror and greater than several
times the diameter of the graini-
ness of the surface, there is no
need to worry. That is why a
light mirror should be highly
polished, whereas a radio mirror
need not even have a continuous
metal surface.

Wireless World

slightly to the right to
keep its front rank level.
Emerging on the farther
bank of the canal,
assumed parallel to the
first, the column would
have to swing back to its
original direction to allow
for the left-hand man re-
maining later in the water,
But if the canal were
wedge-shaped, so that the
right-hand man would
emerge last, the column
would have to swing right-
wards a second time. It
would be permanently
bent.

Rays of light or radio
approaching a lens along
the axis strike it at right
angles, and emerge like-
wise, so are not refracted
at all. Other rays are bent back
towards the axis; and if the lens
is suitably shaped they emerge
parallel (Fig. 3), or, with a dif-

_ferently shaped lens, meet at a

Another way of
looking at it is
that the axial ray

point of focus.

= =
—————
/ e —— —
< .A - — —— et
SOURCE | (G
0N =——=1 -
/////// ”\\\\ i U
Fig. 3. Diverging rays of light reaching a suitably

shaped lens are refracted into a parallel beam. Dotted
lines indicate typical wave-fronts ; the slower speed
of the waves in the lens material is shown by the

closer spacing.

The other 4nain optical device
is the lens.  The working cf a
lens depends on refraction—
caused by the fact that light (and
radio) waves travel more slowly
in the material of which the lens
is composed. If a column of
troops on the march, having got
beyond earshot of the sergeant,
were to find themselves entering
a canal.at an oblique angle, as
in Fig. 2, the right-hand man at
the head would enter the water
first, and his pace would be retar-
ded thereby. If the column con-
tinued in the same straight line,
the right-hand side of it wculd
drop behind, which would never
do; so, preserving perfect disci
pline, the column would swing

= has the shortest
journey to the
focus, so is retar-
ded by the maxi-
mum thickness of
solid matter; the
longest rays have
least to traverse.
By this equaliza-
tion policy it is
possible to bring
them all into step
along a straight
front.

Radio waves
are retarded by having to pass
through dielectrics. Hertz used
more than half a ton of pitch to
demonstrate refraction. Dielec-
tric lenses for
radio are rather
clumsy; but in
1941 the Admir-
alty Signal Estab-
lishment and
Marconi’s! experi-

85

Courtesy Proc, I.R.E. and Bell Telephone Labs.

Plano-concave metal lens with an aperture

of 14 wavelengths.

theoretically. It depends on
speeding the waves up instead of
slowing them down, so the middle
of the lens is the thinnest. Com-
pare Fig. 4 with Fig. 3.

As you probably know, the
basic fact of the universe nowa-
days is that nothing can travel
faster than light (or radio) in
space, so how the Einstein can
one speed up radio waves that are
already doing maximum knots?
This is the question that is asked
by sceptical students of wave-
guide theory when they encounter
the formula for phase velocity :

Vo=V, [1—(A/2a)*]7"
in which V, is the velocity in
space, A is the wavelength, and a
is the distance between the walls
of the guide. Whatever the sizes
of A and a, the phase velocity V,
is either imaginary or greater than
V, (‘“which is impossible,”’

mutters the zealous but raw fol-
lower of Einstein).

mented with a '§ouécz
new type of lens
which seems a
more practical
job, besides being

very interesting

R

! N, M, Rust, Journal
I EE. Part11l A, No. 1
(1946), p. 50.
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Fig. 4. Section of a metal lens. The increased speed in
the lens shows as an increased spacing of wave-fronts.
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Neither is it possible for sea
waves to travel at 100 miles an
hour; yet if a wave-front strikes
a sea wall almost but not quite
parallel to it (Fig. 5), the splash

Wireless World

due to the next wave (only per-
haps 10 yards behind the first),
so the length of width of a wave-
guide can be adjusted so that
radio waves at two widely differ-
ent points are in phase.

7 ,, SEA WALL %,/
gl / . "/, S
-1 SPLASH =5 = SPLASH
e /; T e U
,\\ = - 2 L e
] - CopONENT gr’.\ ! =y
- CCOS WAVE MOTION 7 N
T ALONG WALL i 1(-\\,‘_\WAVES
’\_«‘ \—~.| - To——
T PR R -—
\ e —
D= =/ XNl 00 . DIRECTION OF ~—
—_— —MAVE MOTION —
Te——
—t, \\
! = __\_-\
|
Fig. 5. The more nearly parallel a sea wall is to approaching waves, the

faster the splash along the wall, and the slower the waves themselves move

in that direction.

These two speeds correspond respectively to phase and

group velocities in radio wave guides. When the sea wall is exactly parallel
(or the wave guide is exactly A/z wide) the splash (and phase) velocity is
infinite and the wave (and group) velocity along the wall is zero.

travels along the wall far faster
than the waves themselves. There
is, in fact, no limit to the speed
of the splash, because it is not a
material thing like a bullet, or
energy like an air or radio wave ;
it is just a phase—a relative
arrangement of events in time.
In a similar way, radio waves
passing between two conducting
walls set up a wavelike pattern
along their path. The waves
themselves are actually slowed by
the walls on each side, but the
pattern moves faster, just like the
splash on the sea wall. And just
as the splash of one wave at a
point on the wall can be made (by
adjusting the angle of the wall) to

RECTANGULAR

WAVEGUIDE

Courlesy Proc. 1.R.E.
Combination of metal
lens and horn feed.

Fig. ©G.

synchronize ul any distance-—say
300 yards away—with the splash

So, referring to Fig. 4, the wave
fronts emerging {rom the lens are
in phase as shown, but the wave
energy coming ouf{ at the ex-
tremities of the lens
did not start from the
source at the same
time as that coming
out of the centre; it 7
was actually radi-
ated a few wave-
lengths ahead, to allow it time
(according to Einstein) to go
‘““the long way.”” If only a single
wave were imagined to be
radiated, it would come out of the
middle of the lens first, and pro-
gressively later towards the cir-
cumference, so the focusing idea
would break down completely.
But in practice it is all right, be-
cause one generates a continuous
stream of waves, all alike, or
changing only very slowly due to
modulation ; and the waves are
not called on to show their birth
certificates, correct to the nearest
niicrosecond, so one is as good as
another.

To pass from these philosophi-
cal musings to the constructional
details of metal lenses, the wave-
guide formula given above shows
that if the sides are closer together
than half a wavelength the phasc
velocity is imaginary. [n practical
terins that means that the waves
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are so rapidly attenuated that
quite a short length of guide acts
as a screen. (We all know that
a piece of chicken netting, even,
screens waves that are much
longer than the mesh diameter.)
When the sides are very slightly
more than half a wavelength
apart, the energy flow is very
slow and the phase velocity is
much greater than the speed of
light. So quite a short length of

guide gives a considerable phase .

advance. But the advance is very
critical with wavelength, and
there is also excessive reflection
at the guide mouth. As the guide
is widened, the effect becomes less:
and less, until when infinitely
wide it — obviously! — has no
effect at all. The greater the
width the greater the length re-
quired ; and it is inconvenient to
go too far in that direction. A
suitable compromise between
length of guide needed and sensi-
tivity. to wavelength is a velocity
step-up of about 65 per cent,

I's A
\
\
“36 A i)
Mg l'T
.,'
Courtesy Proc. I.R.E.
Fig. 7. Sectoral horn with wave

guide lens for radiating fan-shaped
beam.

given by a guide width of about
0.6A.

This width, by the way, is at
right angles to the electric field.
The other dimension, parallel to
the electric field, is not very im-
portant, but ought to be large
compared with the width. The
length, which is the thickness of
the lens, controls the phase ad-
vance and hence the beaming
effect. So the lens consists of a
number of parallel slats, vertical
for wvertically polarized waves,
cut out into shapes like Fig. 4. A
very clean design results when the
lens is fed by a wave guide horn
having a mouth large cnough to

March, 1947_-



www.americanradiohistory.com

March, 1947

enclose the lens, shown in Fig. 6.

For some purposes, notably
marine radar, a fan-shaped heam
is wanted, and can be obtained by
a horn and lens shaped as in Fig.
7- It looks as if in the near future
one will have difficulty in dis-
tinguishing beam radio sets from
vacuum cleaners; both will have
a range of similarly shaped inter-
changeable nozzles.

As with other aerial systems,
the beam is made narrower by
making the ‘‘aperture’’ larger.
A lens aerial designed at the Bell
Telephone Laboratories (where
this type of aerial has been exten-
sively developed'), 48 by 480
wavelengths in area, gives a radio

! W, E. Kock, Proc. I.R.E, 34 (Nov. 1946),

Wireless World

beam claimed to
be the sharpest
ever produced —
only one-tenth of
a degree wide.
There is no
point in having
more than one
whole wavelength
phase-advance in
the lens—it re-
quires more
material and is
liable to reduce
accuracy of
beaming. So the
superfluous thick-

Courtesy Proc. I.RE.
and Bell Telephone

Labs.
Lens aeria] system
for a 4,000-Mc/s
repeater station.

nesses are cut away, giving a
stepped construction (Fig. 8). In
a complete lens, these steps are
concentric, and the whole thing
reminds one of the prismatic glass
lenses used in lighthouses.

Since a given phase advance
can be obtained either by control-
ling the distance over which a
given speed-up is effective; or
alternatively by controlling the
rate of speed-up over a given dis-
tance, an alternative to the
variable-thickness lens in a
variable-spacing lens of constant
thickness. Or both can be varied,
with the object of matching the
impedance of the source.

Still another alternative is to
replace the solid metal slats by

&

slat construction is convenient
enough for centimetre waves, but
would offer rather extensive wind
resistance and weight if made in

%
7, , 7/ ‘

METAL NOT
NECESSARY

EACH STEP IS EQUIVALENT
TO A PHASE DIFFERENCE
OF ONE WHOLE WAVE
AT LENS PHASE VELOCITY

Fig. 8. Lens outline
obtained by reducing
thickness wherever
possible in steps of
360° phasz  dif-

ferenca.

metre-wave sizes. A wire curtain
would be more practicable, adapt-
ing methods of construction that
have been used for short-wave
aerial arrays for years.

To sum up the advantages of
the metal lens type of aerial: It
is a sound mechanical job, and

pp. 828-836. an array of parallel wires. The has been proved to be not too
LEAKAGE FEEDBACK
Ao —le oo
{1 Hlaen= LENS HORNS
e T e —— e —— &
’// ; —_— \, o -
- N : X
s F\\ 7 1 -
*® e
TN —
RECEIVER TRANSMITTER
MODULATIR
\"=] RECEIVER TRANSMITTER m—_JJ e O DLEATOR
(2) (b)

Fig. 9. Using reflector systems at a microwave repeater station, there is a likelihood that some of the transmitter
output will feed back to the receiver on the same wavelength («). This risk is far less with lenses (b).
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sensitive to tolerances in manu-
facture and deformations due to
wind, etc.; it can be made for
any wavelengths from 5 metres
downwards; it can easily be de-
signed to produce almost any
desired shape of beam ; it fits in
well with feed systems, which do
not get in the way of the beam ;
and when used for repeater sta-
tions—likely to be very important
in the future for extending the
limited range of micro-waves—
they not only give the desired
narrow point-to-point beam, but,
as shown in Fig. 9, avoid the feed-
back difficulty that occurs with
reflectors.

Against this there is one pos-
sible drawback as compared with
reflectors. We have already noted
that a reflector treats all wave-
lengths so much alike that the
same one could be used for, say,
10-cm radio and 0.00004-cm light.
Metal lenses, on the other hand,

Wireless World

have to be tailored to suit the
working wavelength, and a com-
paratively slight variation either
way causes the waves to be re-
fracted too much or too little,
causing the beam to be diffused.
It is easy to see that this effect is
worse the thicker the lens—an-
other advantage of the stepped
construction, which cuts out un-
necessary thickness. Incidentally,
the same is true of solid lenses;
with the simple types, .light of dif-
ferent wavelength (i.e., colour)
focuses at slightly different dis-
tances, so a multi-coloured image
is never properly in focus. This
is called chromatic aberration, and
lenses corrected for it are acro-
matic. But to get back to our
radio: in practice it is not diffi-
cult to preserve even a fairly sharp
beam over a bandwith of t10
per cent, which is generally more
than enough for television. So
the disadvantage does not amount
to much.

SHORT-WAVE

Expectations for March

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

URING  January maximum

usable frequencies for this lati-
tude decreased a little by daytime
and increased by a small amount
during the night, as compared with
those of the previous month. The
small daytime decrease occurred
mainly during the first two weeks
of the month—during the last two
weeks the daytime M.U.F. was be-
ginning to increase again from the
mid-winter low value. On most
days, however, conditions were such
that communication to most parts
of the world was possible on the
higher frequencies for good periods,
whilst at night 7 Mc/s was the
lowest frequency usually really
necessary.

Short-wave conditions were not
unduly disturbed during the month,
though one ionosphere storm ot
severe intensity did take place—
during the period 25th-27th. Dis-
turbances of minor intensity
occurred on 3rd-4th, s5th-7th, gth,
16th-17th and 31st.

Forecast.—It is expected that
during March there will be an appre-
eiable increase in the daytime
M.U.F.s and a considerable increase

CONDITIONS

in the night-time M.U.F.s, as com-
pared with those for February, the
seasonal and sunspot cycle effects
taken together tending to produce
this result. Due to the lengthening
hours of daylight in the Northern
Hemisphere daytime frequencies will
remain operative for considerably
longer periods than during Febru-
ary. Communication on very high
frequencies should therefore be good
for considerable periods on undis-
turbed days, and frequencies as
high as 15Mc/s should remain regu-
larly usable on certain circuits until
well after midnight. Frequencies
lower than 11Mc/s should not be
really necessary at any time during
the night over many circuits, though
on those that traverse high latitudes
frequencies of the order of gMc/s
will be required for limited periods.
March is a month during which a
considerable amount of ionosphere
storminess usually occurs, so we
must anticipate that short-wave
communication will sometimes be
interrupted. At the time of writing
it would appear that ionosphere
storms are more likely to occur
during the periods 1st-3rd, 11th-
r2th, 20th-22nd and 26th-30th, than
on the other days of the month.
Below are given, in terms of the
broadcast bands, the working fre-
quencies which should be regularly
usable during March for four long-
distance circuits running in dif-
ferent directions from this country.
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Any of the valve types listed below together with a metal rectifier
makes a gond substitution for the 12A;.

TYPE 18 0ne of the U.X. types which can often be obtained. Its
characterisiics at low voltages are identical with those of the 12A7 pentode
section.  The rectifier section is conveniently replaced by a small SenTerCel
selenium rectifier which is easily fixed to chassis or cabines.

TYPE 43 Another U.X. type which is still being made and whose
characteristics, if self bias is employed, are similar to those of the 18. It
is advisable to make a small adjustment to the line cord when using type 43.

TYPE 25A6G The International Octal version of the 43, but more
readily available at the moment.
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CRYSTAL VALVES

Modern Crystal Detectors of High
Mechanical and Electrical Stability

OR the detection of signals
on centimetre wavelengths
the crystal rectifier is still
unrivalled. It was introduced in
the earlier stages of development
of centimetric radar as an expe-
dient, pending the possible sub-
stitution at a later date of special
diode valves, but so far no rival
has appeared.
The transit time of electrons
from cathode to anode in a diode
limits its efficiency at high fre-

ence on performance and it was
necessary first to prepare pure
silicon powder by chemical treat-
ment. The melting of this pow-
der in vacuo to form ingots pre-
sented difficulties owing to the
affinity of silicon for oxygen in
the usual refractory materials.

quencies. To be effective on a  Best results were obtained with
wavelength of beryllia cru-
10 cm the T / 10 cibles as it was
anode - cathode =P found that a
path  would .'7/ / trace of beryl-
have to be of N 6 lium, and also
the order of o.1

about o0.25 per

mm, at which
spacing the [_

cent aluminium
conferred

LT
¥
N2,

<, 17

&
NE

N >

MILLIAMPS

capaci-

greaterresis

tance would
offer an impe-
dance of only a
few ohms and it
would be impos-
sible to develop a sufficient volt-
age {from a resonant circuit The
crystal detector, on the other
hand, has an electron path
through the barrier layer of the
order of o.0o01 mm and a capaci-
tance of only o.1 uuF. )
Compared with a diode, the
ratio of slopes for positive and
negative voltages is greater for a
crystal, and when used as a
mixer with a superimposed local
oscillator voltage adjusted to
operate on the linear portions of
the rectifier characteristic the
loss of signal power in frequency
conversion is less than 10 db.
The principal disadvantage of
a crystal rectifier has, hitherto,
been its instability under mechan-
ical or electrical shock. This has
been overcome in the crystal
valve capsules used in radar re-
ceivers' and some interesting de-
tails of the method of manufac-
ture are given in a recent paper.?
Tests of a wide variety of con-
tacts soon established the superi-
ority of silicon-tungsten for use in
radar receivers. Impurities pre-
sent in commercial silicon were
found to have a profourd influ-

=2 = 0

! Wireless World, May, 1946, p.150.

* «*Crystal Valves,” by B. Blesney, J. W.
Ryde and T. H. Kinman, J.I.E.E. Vol. ¢3,
Part 1114, No. §.

voLTS

Comparison of crystal valve and
diode characteristics.

o tance to electri-
cal burn-out. It
is thought that
these elements,
which have a
greater free energy of oxide for-
mation, tend to form preferred
oxide layers when the silicon sur-
face temperature is raised in an
oxidizing atmosphere.

The silicon ingot, with con-
trolled additions of aluminium
and beryllium is cut into slices
which are ground and polished.
The heterogeneous surface layer is
dissclved with hydrofluoric acid
and a new layer produced by
oxidation at 1,000°C for half an
hour. This is too thick and
would have a high resistance, so
it is again etched with hydro-
fluoric acid until the required
characteristics are obtained.

In the early stages of develop-
ment the crystal was adjusted
after assembly by a ‘‘tapping”’
process. A complete theory to
account for the improvement re-
sulting from controlled mechani-
cal shock has not so far been
evolved, but it is thought that
relative movement at the very
small contact area generates high
local temperatures which remove
surface irregularities and build up
progressively a new oxide barrier
layer. Evidence in support of
this view is provided by experi-
ments made by the G.E.C. with
etched crystals and hardened
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whiskers with very sharp tung-
sten carbide tips. Relatively
light contact pressures destroyed
the rectifying properties of the
contact, suggesting that the
point was driven through the bar-
rier layer into the silicon. ‘ Tap-
ping’” gradually reformed a bar-
rier layer and restored the non-
linear characteristic.

Later experience showed that
silicon reduced from silicon-
aluminium alloy to form a cdarse
grain instead of powder resulted
in less oxidation of silicon in
melting ; also that an unpolished
surface, lightly etched gave a
uniformly sensitive contact area.
The use of molybdenum-tung-
sten alloy for the whisker gave a
higher back /front resistance ratio
than tungsten. The addition of
boron of the order of o.oo2 per
cent reduces the resistivity of the
crystal from 5 to o0.050hm [cm?
but destroys its resistance to
burn-out.

Although designed primarily as
a mixer for use with a local
oscillator in a superheterodyne
circuit, the crystal has applica-
tions as a straight detector in
wide-band receivers on centimetre
waves, and also as an indicator in
wavemeters, standing-wave detec-
tors, monitoring and other auxil-
iary apparatus.

“TELEVISION RECEIVING
EQUIPMENT "

COVERING the theory and prac-
tice of all stages of the tele-
vision receiver in detail, the second
edition of this book has been
brought up to date and includes de-
tails of some of the wartime radar
developments which have applica-
tion in television. In revising the
book many chapters have been com-
pletely re-written and several appen-
slices have been added; the new
material added totals 48 pages.

Published for Wireless World by
Iliffe & Sons, Ltd., Dorset House,
Stamford Street, London, S.E.1, the
ook has 354 pages and 219 illus-
trations and costs 12s 6d.
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SYNCHRONIZING
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A Survey of Some of the Problems

OR the attainment of a high
standard of reproduction in
television it is not sufficient
merely to ensure a satisfactory
response from the receiver proper
and to obtain adequate linearity
of output from the saw-tooth
oscillators. It is also necessary
very accurately to synchronize

By W. T. COCKING, MIEE.

chronizing are not unduly diffi-
cult to meet but even then they
demand much more care and at-
tention than they are often given.
When the field strength of the
signal is low the problem is much
more difficult, chiefly because
noise voltages on
the edges of the
sync pulses affect
the timing of the
oscillators, Very
careful design of the
sync circuits is then
néeded for the best
results and perfec-
tion, by the nature
of the problem, is
hardly to be at-
tained.

To clarify ideas on
the subject, it will
be examined in

L. (b)

Fig. 1.

broken horizontal lines.

those oscillators with the signal
waveform.

Quite a high degree of precision
of timing is needed in the starting
of successive scanning lines if the
full picture definition is to be
secured. Imperfect synchroni-
zation is not often cited as a
cause of poor definition and one is
inclined to think of its results in
terms only of its more obvious
manifestations, such as, tearing
and pulling on whites. However,
when one thinks about the matter
it is clear that quite small hori-
zontal variations of line position
will cause a raggedness of outline
which will reduce the definition
appreciably. It is even more ob-
vious that if successive pictures
are not almost exactly superim-
posed, in either the horizontal or
vertical directions, there is Iikely
to be a noticeable blurring of the
image.

In an area of high field strength
the requirements for good syn-

The signal waveform as applied
to the cathode of the C.R. tube is shown at
(a) with the *‘slicing '’ levels indicated by
The separated
waveform appears at (b).

some detail and the
particular case of
the V.F. signal be-
ing fed directly to
the cathode of the
C.R. tube will be
considered. This is
a method which is becoming in-
creasingly adopted because of its
convenience.

The signal voltage existing at
the cathode of the tube has the
form sketched in Fig. 1 (a); the
signals of three typical lines are
shown but no frame pulses. The
picture signal is negative-going
with an amplitude range of 8o per
cent of the total and the sync
pulses are positive-going with an
amplitude range of 20 per cent.
In the transmission the figures are
70 per cent and 30 per cent, but
they become altered in the re-
ceiver because of non-linearity in
the detector and V.F. stage. The
figures given are of the right order
of magnitude for a typical practi-
cal case. The actual total signal
amplitude is about 30 volts peak-
to-peak, so that the sync pulse
amplitude is some 6 volts p-p.

The first essential is to remove
as completely as possible all trace
of the picture signal. This can
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be done in the ideal case by a
limiter which cuts off all signals
applied to it which are more nega-
tive than a certain figure, say,
—4 volts. The effect of this is to
remove everything below the
dotted line in Fig. 1 (a) and to
make its output waveform like
(b).

Here any phase reversal in the
limiter has been ignored and the
output pulses are shown as oc-
curring regularly. All pulses are
also identical in shape and have
vertical sides. This is the ideal
case not found in practice.

There are two factors which
make it desirable to adopt a
double limiter, one like the one
just described, and another set
to be irresponsive to signals more
positive than, say, —2 volt. This
has the effect of cutting off every-
thing more positive than the dash
line in Fig. 1 (a). It so prevents
any irregularities in the heights
of the pulses from appearing in
the output, which is still of the
form (b) but reduced in ampli-
tude. Because such a double
limiter virtually selects a horizon-
tal slice through the waveform of
Fig. 1 (a) it is frequently, and

(a)

i ()

A WAL ()

Fig. 2. The signal waveform
with a moderate amount of
noise superimposed is shown at
(a) together with the slicing
levels. A clean output pulse

(b) is obtained, but when the
noise is severe there is some
break through (c).
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conveniently, termed a

very
slicer.

The first need of a slicer arises
because it is rarely possible to use
direct coupling between the sync
separator and the V.F. circuits.
The coupling nearly alwavs re-
moves the D.C. component of the
signal and D.C. restoration is
needed. This is never quite per-
fect and as a result the tops of
the pulses in Fig. 1 (a) are not all
exactly at the same level, but

()

(c)

Fig. 3. A pulse with sloping
sides is indicated at (a) and with
superimposed noise at (b). The
noise on the sloping edges passes
the slicer and appears as at (c).

vary a little according to the pic-
ture content. The slicer re-
moves this variation and provides
output pulses all of the same amp-
litude.

The second need is muca more
important. When noise is present
it is superimposed on the signal
waveform, much as shown in
Fig. 2 (a). Provided that the
noise amplitude is not too great
it does not break into the slicer
levels and its output is conse-
quently free from noise and as
clean as if the signal itself were
perfect. This is indicated at (b).
However, if the noise level is too
great, it may break into the slic-
ing levels and the output is then
imperfect and of the form shown
at (c).

Even under less severe con-
ditions than this the slicer does
not completely remove the effects
of noise because the sides of the
pulses are not quite vertical. The
voltage changes corresponding to
the sides take a finite time to pass
through the slicing range and
noise occurring during these times
is passed.

A single sync pulse is shown in

Wireless World

Fig. 3 with sloping sides, and for
clarity the slope is greatly exag-
gerated. The same pulse with a
small amount of noise added
appears in (b) and at (¢) the out-
put of the slicer operating be-
tween the lines shown in (b).

When the pulse sides are slop-
ing, a variation of the input pulse
amplitude affects the timing of
the output pulses if the slicing
levels are fixed. Fig. 4 (a) shows
pulses of small (1) and large (=2)
amplitude and in (b) is given the
slicer output. A large amplitude
pulse (2) clearly cuts through
the slicing levels earlier at the
start, and later at the end, and
so provides an output pulse of
longer duration. In television
this is not in itself important in
most cases, for the time-bases are
usually fired by the leading edges
of the pulses. The fact that a
large amplitude pulse sweeps
through the slicing range earlier
than one of small amplitude, how-
ever, does mean that there will
be a variation of relative timing
of scanning lines when the sync
pulse amplitude changes.

In practice, this effect is not
of major importance in the main
sync separator of a television re-
ceiver, for it is not usual for the
sync pulse amplitude to change to

(a)

Fig. 4. With pulses having
sloping edges, the effective output
pulse duration and timing is
dependent on its input ampli-
tude. The input pulses are
shown exaggerated at () and a
large amplitude can be seen to
cross the slicing levels earlier
and later than a small one. The
output pulses are thus of the
form (b).

any great extent. Slow changes
which might occur on a fading
signal are unimportant.

From all this two facts emerge.
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The sync separator should be of
the ‘‘slicing’’ type rather than

a simple limiter and the leading
edges of the sync pulses should be

SYNC PULSE

BLACK (a)

WHITE

BLACK

WHITE

Fig. 5. The waveform (a) depicts
the end of a line having a white
object on the extreme right of
the picture. An excessive time
constant prior to the sync
separator distorts the waveform
to (b) and causes a displacement
of the separated pulse.

kept as sharp as possible, at least
until after the slicer. They lave:
the sharpest edges at the imput
to the C.R. tube, for here the
waveform is preserved as far as
possible in the interests of picture
quality. Practically speaking one
cannot do better than to feed the
slicer from this point also.

Of course, the waveform would
be still better at an earlier point,.
such as the detector, but its:
amplitude would be lower and it
is necessary to have sufficient
amplitude for operating the slicer.
What this is depends on the:
characteristics of the slicer, but:
in general the larger its input the:
better.

Pulling on Whites

It may be as well at this stage
to point out that the preservation
of the sharp edges of the pulses
is also very important for anether
reason. It is necessary to avoid
the very obvious defect of pulling
on whites. This is a displacement
of the scanning lines following a
white object on the extreme right-
hand side of the picture.

The waveform of one scanning
line having a white object im-
mediately prior to the end of the
line is shown in Fig. 5 (a). Fol-
lowing this there is a small in-
terval—o.5 usec—at black level
before the sync pulse. This is a
guard interval in the transmission
and is always present between the
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Television Synchronizing
picture content and the sync
pulse,

Now it the response of the cir-
cuits before the sync separator
is inadequate the change from
the white to black levels cannot
be completed in the o.5-psec
guard interval and the wave-
form on a white line is of the
nature indicated by the solid line
in Fig. 5 (b). When the sync
pulse occurs, the signal has not
reached black level. However,
this does not happen on a black
line, for the signal is at black
level at the start of the pulse.

The slicing range is indicated
in Fig. 5 (b) by the two hori-
zontal dash lines, and it will be
clear that the effect of the inade-
quate response is to introduce a
delay in the leading edge of the
separated sync pulse which de-
pends on the picture content im-
mediately prior to the guard in-
terval. Relative to the pulse time
for black, the delay increases as
the signal becomes whiter.

The effect of this is to cause the
line time-base to trip later after
a white line than after a black.
That scanning line is consequently
longer. As a result of this, there
is often, but not always, depend-
ing on the characteristics of the
scanning oscillator, a shift of the
following line
to the right.
If the scan-
ning oscillator
is such that it
can discharge
a fixed
amount only
in the flyback
period, then
the delayed
pulse results
in the next
line starting a

bit to the
right. How-
ever, if the

Wireless World

side, as in one of the B.B.C. test
patterns, the effect shows up as
a displacement of the lines to the
right opposite the white squares.
Because the lines are so displaced
any vertical line in any part of
the picture has a similarly stepped
edge.

It is, however, to be noted that
even when the amount of pulling
on whites seems intolerable on the
test pattern, it is often unnotice-
able on an ordinary picture. The
reason is that the average picture
does not contain black and white
objects on the extreme right.
Where it does, of course, the pull-
ing occurs.

If the grid of the valve used
for sync separation is fed from the
V.F. stage with the same signal
as the eathode-ray tube, its input
waveform will be as good as that
supplied to the tube, and there is
no fear of pulling on whites. This
connection is usually the most
satisfactory, and the basic circuit
of a limiter is shown in Fig. 6.
The signal waveform of Fig. 1 (a)
is applied to the grid of the valve
through C,. For the moment, as-
sume that R, is zero. D.C. res-
toration is effected in the grid
circuit, since the tips of the sync
pulses drive the valve into grid
current. This charges C,, and the
charge leaks away through R, in

the intervals
ik between pul-
s €s. The
equilibrium
condition is
such that the
loss of charge
during the in-
terval is very
small, and the
valve is only
just driven in-
to grid current

on the sync
pulses.
As the grid

current cut-
off is around

oscillator  al-
ways dis-
charges to the
same level this
effect is ab-
sent.

In practice, the performance
lies between these extremes in
most cases, and there is some shift
of the following line. When the
picture contains a series of black
and white squares arranged ver-
tically en the extreme right-hand

Fig. 6. The basic circuit of a

sync separator which can func-

tion as a slicer, but is often
better as a simple limiter.

—1.3 volt for
most modern
valves, we can
say that the
‘““zero”’ level
of the signal (that is, the grid-
cathode voltage corresponding to
the tops of the sync pulses) is
about —1 volt. The signal thus
always drives the grid nega-
tively from this point.

Now the signal level is of the
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order of 30 volts p-p of which the
first 6 volts is sync pulse. It
is clear that if a short grid-base
valve is used it will soon be
driven beyond anode current cut-
off, and this is how the main
limiting action, represented by
the dotted line of Fig. 1 (a), is
obtained. To separate the sync
pulses completely from the vision
signal it is necessary for cut-off
to be reached for a grid potential
less negative than black level in
the signal. This occurs for a sig-
nal of 6 volts negative from the
zero level. A factor of safety of
at least 1 volt should be allowed,
which makes the cut-off point —5
volts from the zero level.

However, the full signal level
may not always be wanted on the
C.R. tube, and to allow for this
and for some fading in the signal,
the limiter should be designed for
operation with a minimum signal
of certainly not more than one-
half the normal. This means only
3 volts amplitude of sync pulse
on the limiter, and, with the 1-
volt factor of safety, cut-off must
occur at —2 volts from zero level.
Since zero level is —1 volt grid-
cathode potential, cut-off must be
at —3 volts.

This is achieved by choosing a
suitable screen voltage for the
valve. In practice, this means
selecting the values of R, and R;
so that cut-off occurs at the right
place. As valves vary consider-
ably in their characteristics in the
region of the cut-off point, as re-
sistance values usually have only
a 20-per cent tolerance, and as
the H.T. supply voltage will vary
somewhat from one set to
another, it will often be neces-
sary to make R, or R; adjustable
in order to be sure of obtaining
the right limiting level.

This is because the conditions are
rather tight. With fixed values the
cut-off point might easily vary by
+ 1 volt or even more, and we have
only allowed 1 volt safety factor.
Matters would be very different
if the input signal were larger;
thus if the minimum signal of
sync pulse were 20 volts instead
of 3 volts we could set the cut-
off point at —10 volts, and no
likely variation of limiter char-
acteristics would affect the opera-
tion. All that would happen
would be that the output ampli-
tude would change somewhat.

Se far nothing has been said
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about obtaining the double-limit-
ing or slicing action. This can be
done by including R,, and the
higher the value given to this re-
sistance the better, so far as Iimit-
ing is concerned. What happens is
that this resistance and the grid-
cathode resistance of the valve,
when it is driven into grid current,

Wireless World

One way of connecting a diode
is shown in Fig. 7. The circuit
of the main sync separator is
identical with that of I'ig. 6, but
the diode V,, its output load re-
sistance R,, and its bias circuit
R,, R,, have been added. The
whole forms a slicer. Except
during sync pulses V, is cut-oif.

Its anode is thus at

M
J)

t

e
VWAVMAA
P
Py

R:]'C
ST

— +171 at the potential of
T the H.T. line, as is
also the diode
anode. ‘The diode
cathode is biased
negatively with
respect to positive
H.T., since it is re-
turned to the volt-
age-divider R,, R,
across the I1.1.
supply. The diode
is thus conductive
and there is some

current through
R,, R, and the
diode. In fact,

Fig. 7. The addition of a diode to the circuit
of Fig. 6 turns it into a slicer or double limiter

of great effectiveness.

form a voltage divider across R,,
and only the fraction of the full
voltage developed across the grid.
cathode resistance is actually
effective in operating the valve.

However, a high value jor R,
cannot be used for two reasons.
In the first place, it reducss the
efficiency of the D.C. restoration,
and in the second, in conjunction
with the grid-cathode capaci-
tance of the valve, it reduces the
steepness of the edges of the
pulses. From the second point
of view, a value of 10kQ is prob-
ably the maximum desirable, but
this would give but a poor limit
ing action. For good limiting R,
should be o.5 M4 or more, but
this distorts the pulse far too
muchs A compromise value
around 50kQ is often used and
is reasonably satisfactory. One
advantage of using R, is that it
does tend to relieve the V.F.
stage df the input capacitance of
the limiter and so improves mat-
ters at this point.

When double limiting is neces-
sary, however, it is often better
achieved by adding a diodz in the
anode circuit. When this is done
R, may be omitted entirelv or
can be retained to help the diode
by giving some further limiting
action.

therefore, the
anode of V, s
slightly below +
I.T. by the volt-
age drop across R, ; this is usually
very small, however.

When V, conducts on a sync
pulse the current through R,
drops its anode potential consider-
ably and the anode of V, is car-
ried with it, The change of volt-
age across R, is made greater than
the voltage drop across R,, con-
sequently the anode of V, becomes
more negative than its cathode
and this valve becomes non-con-
ductive. The cathode potential of
V, is then equal to
the potential of the
junction of R, and R,.

With the 2 volts of
sync pulse amplitude
which we have pre-
viously allowed to run
V., to cut-off, we
might well obtain 20
volts change across
R,. If R, is large com-

ANODE CURRENT
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is necessary to consider the effect
of stray capacitance on the pulse
shape. We are fortunate here in
two things; we are not greatly
concerned with the shape of the
trailing edge of the pulse so far
as line synchronizing is concerned,
only the leading edge, and the
leading edge occurs for the ‘‘ turn-
ing on "’ of current in V,. We are
fortunate because the effective
time constant of the circuit can be
lower when V, turns on current
than when it turns it off.

Assuming R, to be large com-
pared with R, the time constant
effective when V, is cut-off at the
end of a sync pulse is simply R C,
where C is the total shunt capaci-
tance to earth from the anode of
V.. This might be 20-30pF. The
anode of V, is K volts negative
with respect to +1iL.'T and the
voltage e below 11’1, at any
istant after the end of a sync
pulse is ¢=1e-t /Ll

When 1 /CR, =4.5, e is about 1
per cent only of E and is thus
substantially zero. The decay of
the pulse thus takes {=4.5CR,/
1,000 with { in microseconds, C in
pF, and R, in k2. Thus if R,
20k and C=30pF, {=2.7 usec.

At the start of a pulse, how-
ever, the voltage can rise much
more rapidly if V, takes a large
current. Whether or not it does
depends on the operating condi-
tions of V,. The matter is of some
importance and deserves con:
sideration.

In Fig. 8 is sketched the general
form of the anode volts—anode-
current characteristics of a pen-

A

pared with R, and the
junction of R, and R,
is made about 10 volts
less than + H.T., the
cathode of V, will
vary in potential from
very nearly that of
+ H.T., when V, is
cut off, to nearly 10
volts below + H.T. on
a sync pulse when V, is cut off.

Before values can be selected it

wwan americanradiohistorvy com
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Fig. 8. The general form of the character-
istics of a pentode is shown here. With a

low load-resistance load AB, the time constant
is the same for voltage changes in either
direction.
constant for a falling anode voltage (rising
current) is shorter than for a rising voltage.

With a high load FB the time

tode together with a load-line
AB. This represents R, of Figs. 6
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Television Synchronizing

and 7, The slope shown is for a
fairly low resistance, say 20 kQ,
and a fairly high anode voltage of
the order of 100 volts or more.
We take the output pulse ampli
tude to be 20V, so that the anode
current corresponding to a grid
potential of —1 volt is 1 mA, Just
prior to a sync pulse the anode
current is zero and the anode volt-
age corresponds to point B. On
the pulse the anode current jumps
to 1mA and the anode voltage
falls to D, but
not immedi-
ately. The cir
cuit  capacit-
ance draws
current and
therefore robs
R,; the full
current can
only flow
through R,
and bring the
operating

Fig. 9.

Pulse A indicates the use
of a low load resistance for the
limiter without a diode and B

Wireless World

is so only for a small rise in volt-
age, and as long as the current
supplied by the valve is constant
the voltage rise is actually follow-
ing an exponential law and is
4R, (1—e—#CRs). For values up
to about 10 per cent of ;,R,, this is
nearly linear and nearly i,¢/C.

In our ‘example this nearly
linear rise of voltage covers the
first 2 volts of output for R,=20
kQ, but the first 8 volts for R, =
200 k().

The exponential voltage change
continues  as
long as the
valve supplies
constant cur-
rent. When R,
is low it does
this until the
final state is
reached, but
when R, is
high the valve
current starts
to fall when

oint to D : the output
the effect of a high load. When - .

W_hen the Capay a diode is added to form a slicer voltage rises

citance is the output is limited to the level beyond a cer-

charged. The D on both so that it follows the tain point.

actual operat- solid curve until it reaches thelevel This reduces

ing path is
thus not the

of the dotted line and stays there
until the decay again reaches

the rate of rise
of voltage and

load line but a this level. the net result
curve some- is to give a
thing like that shown dotted in  waveform like B of Fig. 9. There
Fig 8. A shows the output pulse when

Assuming that the A.C. resist-
ance of the valve is very large
compared with R, the time con-
stant is CR, and is the same on
charge as on discharge. The
voltage acting is ¢,R, which is 20
volts in this case—the same on
charge and discharge. In this
case the distortion of leading and
trailing edges is the same.

Suppose now that we make R,
of very high resistance—say, 0.2
M. The load line will be FB,
crossing the —1 grid volt curve at
G, for a current of perhaps o.4
mA. The final output pulse amp-
litude will be 0.4X200=80 volts,
but the change of output on the
pulse will still start off by charg-
ing the same capacitance and the
initial rate of rise will be the same
as with the lower resistance.

_If the current on the flat top
of the —1 volt curve is i, the
voltage starts to rise at the rate
#,2/C and it rises linearly at this
rate as long as the current taken
by R, is negligibly small. This

\

R, is small—both leading and
trailing edges show the same dis-
tortion. With B, the effective
time constant is much less on the
leading than on the trailing edge.

If the diode of Fig. 6 is used
to catch the anode voltage at 10
volts, say, then the waveform of
B is altered to something like D.
The leading edge is virtually in-
dependent of R,, not quite but
nearly, but the trailing edge is
greatly dependent on it.

The advantage of this scheme is
that one can make V, of Fig. 6

itself act as a slicer independently -

of V,, for if R, is made large and
the H.T. voltage is fairly low the
point G in Fig. 8 can be brought
down to the point where the valve
curves coalesce. In general, this
action is not perfect enough to
enable the diode to be dispensed
with, but the action considerably
assists the diode. The two to-
gether lead to almost perfect slic-
ing and a constant amplitude of
output pulse.

>
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In some applications the long
discharge time constant may be
disadvantageous, but usually one
can tolerate a discharge time of
several microseconds.

If 4,=1mA and 10 volts output
is required with C=20 pF it is not
difficult to calculate how long it
takes for the output voltage to
fall by this amount for different
values of R,. Assuming i, to be
constant over the range of volt-
age concerned, {=2,300 CR, log,,
[1/(1—e/4,R,)] with time in
microseconds, capacitance in pF,
R, in kQ, and 7, in mA.

With the above values, t=0.28
usec for R,=20kQ and t=o.2
usec for Ry=200k(). This seems
surprising for the higher time con-
stant gives a sharper leading edge
to the pulse than the lower. The
reason is that the output ampli-
tude is limited to the same value
in both cases by the diode and with
the higher resistance the effective
voltage (i,R,) acting in the circuit
is greater.

The improvement, which is
small, is paid for by the much
longer decay of the pulse. Whether
or not this is important depends
on the type of time-base oscilla-
tor and upon the method of
separating the frame sync pulses.
In general, with a blocking oscilla-
tor and an integrator for frame
pulse separation the lengthening
of the pulse is of no importance.
However, when the rear edge of
the first frame pulse is used in
one method of pulse separation,
then any considerable lengthening
cannot be tolerated.

) NEW CAR RADIO

’I‘HE post-war Philco car radio

receiver (Model Ks526) is a
four-valve superheterodyne, with
built-in loudspeaker and a separate
control head operating through
flexible-shaft drives. The weight
of the receiver is under 1z Ib and
the price is £21, plus £4 18s 3d pur-
chase tax. Models are available
for 6- and 12-volt supplies.

“ MAINS TRANSFORMER PRO-
TECTION **: A Correction

In the formula in this article en
p. 52 of the February, 1947, issue, R,
was omitted from the denominator.

Rr-Ro |
The formula should read, T =

£ 23]
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B.B.C. AND FM.

IT is learned from the B.B.C. that
it bhas invited tenders for a
frequency-modulation  transmitter
which it is stated will be used in the
first instance for experimental
transmissions. It is understood no
contract has yet been placed neither
has the site for the station been
acquired.

It is stated that although plans
are under consideration no decision
has yet been made regarding the
building of F.M. stations in other
parts of the country.

F.M. transmissions are at present
being radiated experimentally each
evemng from 6-12 on go.3 Mc/s
from the Alexandra Palace station.

LE.E. CONVENTION

A RADIOCOMMUNICATION con-

vention, with particular re-
ference to wartime activities and
their possible influence on peace-
time  development, has been
arranged by the Institution of Elec-
trical Engineers for March z5th-
28th at Savoy Place.

The convention will be opened
by Sir Stafford Cripps, P.C., K.C.,
M.P., President of the Board of
Trade, on March 25th at 5.30, when
an address on ‘' Telecommunica-

Col. Sir Stanley Angwin.

On each of the three following
days there will be three sessions:
9.45-12.45, 2.30-5 and 6-8, and the
subjects to be covered at these
sessions are, respectively,

March 26th: Long-distance point-to-paint
and naval communication. Military and
aeronautical communication. Pulse ¢om-
munication.

March 27Tth: Bhort-distance communication.
Direction finding. Broadcasting.

March 28th: Propagation. Components. A
review of the convention and future trends
by 8ir Clifford Paterson.

There will also be an additional
meeting on April 2nd at 5.30 cover-
ing C.W. navigational aids.

RECORDING CONFERENCE

A CONFERENCE organized by

the British Sound Recording
Associatien on Jan. 25th was
opened by M. J. L. Pulling, Superin-
tendent = Engineer  (Recording).
B.B.C., who gave a comprehensive
survey of the use of disc recording
for war reporting and the preserva-
tion of typical war noises for pos-
terity. An interesting paper on the
recording of aircraft noise for simn-
lating flying conditions as part of
the training of air crews was read Ly
R. W. Lowden, of the Royal Air-

P

tions in War '’ will be delivered by -

craft Establishment. Wartime ex-
periences were also recounted by
W. S. Barrell (E.M.I. Studios) and
C. E. Watts (M.S.S. Recording).

In the evening

the Association
held its first an-
nual dinner and

the speeches were
recorded on discs
to commemorate
the first impor-
tant landmark in
the history of the
Association.

CONSOL. One of
the two transmitters
at the Bushmills,
Ulster, Consol
station, which, as
mentioned last
month, has been
handed over to the
Ministry of Civil
Aviation by the Air
Ministry and now
operates under the
civil call sign MWN

SALE BY AUCTION

A SERIES of sales by auction of
radio and radar equipment is
being held by Goddard and Smith
on behalf of the Ministry of Supply.
The next two sales will be on
March 19th and April gth, at the-
Ministry’s stores at Aldenham on
the Watford By-pass Road just past
the junction with the Edgware and
Elstree Roads. Catalogues are not
issued but the equipment will be on
view each sale day from 9-11 when
the auction will commence.

It is stated that if these experi
mental sales prove a satisfactorv
means of disposal they may be con
tinued at fortnightly “intervals.
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WHITHER TELEVISION?

CRI’I‘ICISM of the Government'’s
attitude towards the B.B.C.
television service, the development

The centre unit is
the transmitter —
a Rediffusion Giz
(RAA/F. Type T
I412)—with (left)
the control unit and
(right) the power
rack. The lower
photograph shows
the insulated base
of one of the three
300-ft vertical
radiators which are
arranged in line
about two miles
apart.

of which it is ** doing very little to
enccurage,” was recently voiced in
the House of Commons. Points
stressed by J. Lewis, M.P. for Bol-
ton, were: —

‘" There is little hope of the tele-
vision service developing on a
nation-wide scale unless the Govern.
ment is prepared to put millions
into it. . . .

' The service must not be re-
garded as a branch office of the
B'B/€. wia

“‘Much closer co-operation with
the film industry must be secured. . .

"' Film industry should be encour.
aged to develop television ‘pro-
grammes for cinemas. . . .*’

Another M.P. stressed the im-
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portance from the export point of
view of the British technique being
ahead of every other nation so that
when a country is installing a tele-
vision system British apparatus will
be used.

In his reply the Assistant Post-
master-General, W. A, Burke,
stated that ‘‘arrangements have
been made to run a two-way link
between London and Birmingham
so that programmes can be sent in
either direction by cable or radio.
That does away with the necessity
of having to look too far ahead and
discover which of the two methods
will be found the better.”’

Referring to the definition of the
proposed service from Birmingham
he said ** we have provided for both
eventualities {405 and 1,000 lines]
in a way which justifies the B.B.C.
being entitled to a good deal of
credit instead of criticism."’

RADIO TRANSLATION

HEREAS the simultaneous

translation of speeches in a
number of languages at the Nurem-
berg trials of German war criminals
was by a wired distribution system,
that being used at Lake Success,
New York, for the addresses at the
United Nations General Assembly is
by radio.

Six low-power transmitters are
used on frequencies of the order of
120 Mc /s, which radiate the original
speech and translations in the five
major working languages, viz.,
English, French, Russian, Spanish
and Chinese.

The delegates are provided with
small battery-operated receivers
(about the size of a cigar-box)
slung from the neck, feeding ear-
phones, and by a simple dialling
arrangement any of the translations
can be obtained. Thus the delegates
are no longer restricted to their
seats and have mobility in or out-
side the building up to 200 yards.

MANUFACTURING CONTROL

HE powers of control over the
manufacture and supply of
radio - gramophones  and wireless
receivers (including television sets)
have been transferred from the
Board of Trade to the Ministry of

Supply. The Order (Wireless Re-
ceivers and Radio-Gramophones
(No. 1)—S.R. & O., 1947, No. 220)
gives power to the Minister of

Supply to prevent the diversion by
dealers into the home market of
goods, the manufacture of which
was licensed on condition that they
would be exported.

Uunder a second Order (Musical
Instruments and Wireless Receivers
(No. 2)—S.R. & O., 1947, No. 225)

Wireless World

gramophones, gramophone motors
and needles are deleted from the list
of goods controlled under a previous
Order (S.R. & O., 1944, No. 658)
and may now be manufactured and
supplied without a licence. A
licence is still required for the
manufacture and supply of gramo-
phone records.

INTERNATIONAL
TELECOMMUNICATIONS

IT was agreed at the Five Power
Telecommunications Conference
in Moscow last September to re-
commend to the United Nations
Organization that it convened a
meeting of the Administrative
Radiocommunications Conference in
May to revise the radio regulations,
redistribute frequencies and set up
a central frequency registration
board.

It is understood invitations have
been sent out to some sixty nations
to attend the conference at Atlantic
City on May 15th.

Preparatory to this conference a
meeting was held in Paris early in
February for an exchange of views
between the U.K., U.S.S.R., and
France on the allocation of some
radio-frequency bands which might
be susceptible to regional agree-
ment.

A plenipotentiary conference for
the purpose of revising the Inter-
national Telecommunications Con-
vention and the reorganization of
the International Telecommunica-
tions Union is planned for July 1st.

The first world conference for the
allocation of high frequencies to
broadcasting stations is planned to
follow the Atlantic City conference.

RADAR TECHNOLOGY

COMPLETE 3cm radar instal-

lation, Type 268, has been
acquired by the University College,
Southampton, for the radar tech-
nology (marine) course in the
School of Radio. The course is de-
signed primarily to meet the de-
mand for men to operate and main-
tain Merchant Navy radar installa-
tions.

Applicants for the 12-week course
must not be under 16 years of age,
must have attained a standard of
education not lower than School
Certificate, or have not less than
four years' practical experience in
an approved branch of radio or
electrical engineering or telecom-
munications, and hold the P.M.G.’s
First-Class Certificate or other ap-
proved certificate or diploma in
radio or electrical engineering.

Priority is at present heing given
to approved members of the Mei-
chant Navy.
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EMPIRE RADIO LIAISON

HE converted Halifax bomber

Mercury, which, as reported in
our November, 1946, issue, had been
fitted out by the Empire Radio
School at Debden, Essex, with all
the latest airborne radio and radar
equipment used in the Royal Air
Force for a liaison flight to the
Antipodes, recently took off again
on another liaison trip, this time to
the Union of South Africa.

The purpose of the mission is tire
same as on the first occasion: to
discuss the current practices and
policy of radio training in the
R.A.F.; explain and demonstrate
the latest equipment carried in the
aircraft, as some of it is not yet ir
general use, and to collect material
of interest in the formulation of uni-
fied systems of radio instruction
throughout the British Common-
wealth air forces.

Mercury also has on board a
cinema projector and a selection of
radio training films.

PERSONALITIES

Dr. R. C. G. Williams, Ph.D., B.Sc,,
formerly of Murphy Radio, who went
to the United States in May last year
to gain experience of technical and in-
dustrial aspects of radio and electrical
engineering in that country, has joined
the North American Philips Company,
Inc., as an executive engineer.

A. McVie, B.Sc.(Eng.), relinquishes
his position as general manager of
Kolster-Brandes on his appointment as
commercial director of Standard Tele-
phones and Cables in succession to
C. W. Eve, who is retiring. Mr. McVie,
who is also chairman of the council of
the British Radio Equipment Manufac-
turers’ Association, remains a director
of Kolster-Brandes.

IN BRIEF

Broadcast Licences.—An increase of
791,000 receiving licences during last
year is recorded in the figures just
issued by the G.P.O. At the end of
December a record total of approxi-
mately 10,778,000 were in force, includ-
ing 7,450 television licences. This latter
figure does not represent the total num-
ber of television sets in use as holders
of unexpired Tos broadcast .teceiving
licences are permitted to Operate
television sets.

Radio engineering comes within the
purview of the Engineering Advisory
Council which has been set yp by the
Minister of Supply to provide “a means
of consultation with employers and
workers in the industry on matters of
general concern in the engineering
geld.” G. Darnley-Smith, managing
director of Bush Radio and director of
Cinema Television, is representing the
radio industry on the Council.

F.M. in the States.—According to
figures issued by the Federal Comi-
munications Commission in the middle
of January a total of 142 I".M. stations



www.americanradiohistory.com

March, 1947

were at that date operating in 33 States.
This is an increase of 53 in two months.
According to the figures published by
Broadcasting some 20-25 per cent of
this year's receiver output in the
U.S.A. will be F.M. sets, which means
the total may reach 18,000,000.

5X X.—After nearly twenty-two years’
service the B.B.C.’s long-wave broad-
casting station 5XX at Daventry has
finally closed down. It was originally
taken out of service in 1934 when the
high-power Droitwich transmitter came
into operation. During the early Jart
of the war, however, it was converted
for operation on medium waves (39: m)
but reverted to its old wavelength in
1941 when it was used for the European
service.

Civil Aviation.—The Radio Industry
Council is represented on the recently
formed National Civil Aviation Con-
sultative Council by C. O. Stanley, of
Pye, Ltd. The Council’s terms of
reference are ‘‘to be a forum for the
review of developments in civil aviation
generally and to assist the Minister of
Civil Aviation in the examinaticn of
questions relating thereto.”

“ They’re Called Electrons.”’—This is
the title of an instructional film just
produced by The Edison Swan Electric
Company, with collaboration from G.
Parr, Editor, of Electronic Engineer-
ing. It succeeds in explaining valve
action in the simplest possible terms.
The film, which runs for about 30 mins,
will be available for schools and train-
ing centres, etc.

A Correction.—In the article on
** Hum in High-Gain Amplifiers”’ in the
February issue the last sentence of the
middle column on p. 57 should read:
. . the right layout of the erternal
circuit . .*  Also on p. 60, middle
column, six lines from the bottom, the
response should, of course, be ““30 c/s
to 20,000 c/s.”’

Shipwrights’ Exhibition.—The only
two marine radio manufacturers ex-
hibiting at the recent Shipwrights’
Exhibition were Marconi International
Marine Communication Co. and the
International Marine Radio Co. In
addition to the company’s latest com-
munication equipment Marconi's were
showing new depth-sounding equipment
—combining visual and recorded read-
ings, and harbour approach radar gear

Wireless World

on which the display cen be concen-
trated on any one of four sectors—
ahead, astern, port or starboard.
IM.R.C. was showing a number of
transmitters and receivers and a com-
bined R.T./C.W. outfit with a loud-
hailer.

 Wireless Servicing Manual.””—New
stocks of the seventh edition of this
useful bogk by W. T. Cocking, editor
of our sister journal Wireless Engineer,
are now available from our Publisher,
prce 10s #d, postage 4d.

INDUSTRIAL NEWS

Halicrafters Great Britain, Ltd,
has been formed to produce Halicrafter
communication equipment in this
country. The registerea office is at 56,
Kingsway, London, W.C.2, and the
factory will probably be at Dagenham,
Essex.

Television
Co., Ltd, :
take the installation of multiple tele-

Retailers’ Development

has been fcrmed to under-.
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DELAY IN PUBLICATION

i
}
]
We apologise to readers tor delay, ]
brought about by the tuel crisis, in i
the appearance of this issue of
“ Wireless World " |

vision aerials in blocks of flats and
other communal buildings which cannot
readily be done by individual retailers.
The present address of the company 1is
18, Woburn Square, London, w.C.1.

Marconi’s announce that its associated
company Marconi Espanola bas ob-
tained a contract worth approximately
£270,000 to supply four 100-kW short-
wave broadcasting stations to the
Spanish State Broadcasting Service.
They are Type TBS802, which is used
by the B.B.C.

Stentorian cabinet extension speakers
are again in production. There are
two models, Senior and Junior, with
permanent-magnet units housed in
walnut ‘veneer cabinets and fitted with

)

FAXIMILE | BROADCAS

news

Weatlher maps,
tnformative dipgrams sunh as footbxll play

nappen.
pper
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maps, road maps may

!

FACSIMILE NEWSPAPERS are to be
produced regularly by a group of
American broadcasting stations and
newspapers. Pieces from Fax News
are reproduced above (actual size)
without any retouching. Pages measur-
ing gin by Izin are reproduced at the
rate of four in fifteen minutes. 400-
foot rolls of paper—about a month’s
domestic supply — at present cost
about £1. The system, which has
been developed by John V. Hogan,
shown standing in the photograph,
employs a wire helix which presses on
the damp chemically impregnated
paper as it passes over the cylinder.
The scanning is I50 lines to an inch.
Duplicate transmitting equipment is
shown in the photograph.
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constant-impedance volume controls in-
corporating a push-button switch for
use with the “Long Arm '’ remote con-
trol, Made by Whitely Electrical
Radio, Mansfield, Notts, the Senior
model costs £5 155 6d witn universal
transformer and the Junior model £s.
Without transformer (3 ohms im-
pedance} the prices are £5 2s 6d and
£4 108 6d, respectively. The g-inch
Senior model has a power-handling
capacity of 7 watts and the Junior
model, with an 8-inch diaphragm,
handles up lo 6 watts.

E. K. Cole, Ltd., is to erect a new
branch factory at Rutherglen, Scotland.
The sod-cutting ceremony was per-
formed by Mr. Tom Fraser, the Under-
Secretary of State for Scotland.

Southern Instruments, Ltd., has now
restarted production at Fernhill, Haw-
ley, Camberley, Surrey (‘Phone Cam-
berley 1741). They will be producing
C. R. oscilloscopes and associated equip-
ment designed on the miniature rack
system, with a comprehensive range of
recording cameras and amplifiers for
special purposes.

E.M.A.—At the recent annual general
meeting of the Electronic Manufac-
turers’ Association, Major W. H. Berrie-
dale-Johnson (R.A.P. Manufacturing)
was appointed its first president. The
council member - firms are: — British
Tungsram, Dulci Co., Felgate Radio,
Magneta Time Co., New Era Industries
(Tottenham), R.F. Equipment, and
J. and H. Walter. It was announced
that the association had been granted
full recognition by the Ministries.

B.R.E.M.A.—At the first meeting of
the mew council of the British Radio
Equipment Manufacturers’ Association,
A. McVie, of Kolster-Brandes, was re-
elected chairman and F. W. Perks, of
the Gramophone Co., elected vice-chair-
man.

R.G.D.—A showroom and dealers’
service depot has been opened by the
Radio Gramophone Development Co. at
187, Corporation Street, Birmingham, 4.
Tel.: Birmingham Central 2403.

Extension  Loudspeaker.—A  new
6-inch  permanent-magnet extension
speaker housed in a plastic cabinet with
moulded grille back and front has been
produced by British Rola, Georgian
House, Bury Street, London, S.W.1.
The unit is omni-directional and holes
are provided for screwing to roof beams,
etc. At present the standard impedance
is 3 ohms; models with matching trans-
formers and volume control will be
available later. The price is £2 14s.

Grampian Microphone.—The price of
the Grampian MCR microphone is £,
and not £4 4s as given in an advertise-
ment in our February issue.

CLUBS

Aberdeen.—Meetings of the Aberdeen
Amateur Radio Society: are now held
in the Forsyth Hotel, 102, Union Street,

Aberdeen, on Fridays at 7.30. Sec.:
A. D. J. Westland, 17, Beaconsfield
Place, Aberdeen.

Ashton-under-Lyne Amateur Radio

Society meets on Thursdays at 7.30 at

Wireless World

1t Leadquarters, Astral House, Staly-
bridge Sec. : H. Brown, B.Sc.,
63, Corporation Street, Audenshaw, nr.
Manchester, Cheshire.

Birmingham.—Slade Radio now meets
fortnightly at its headquarters, Broom-
field Road, Slade Road, Erdington.
The subject for the meeting on March
215t is ‘“ Police Radio.”” Sec.: L. A.
Griffiths, 34, Florence Road, Sutton
Coldfield.

Cheadte.—The official opening of the
headquarters of the recently formed
Cheadle (Staffs) and District Amateur
Radio Society at Wolver House, Rake-
way, Cheadle, was performed by the
Chairman of the Rural District Council
on January 4th. Details of member-
ship are obtainable from V. Hughes,
G3AVG, Abbots-Haye, Cheadle, Stoke-
on-Trent, Stafls.

City of London Phonograph and
Radio Society has recently resumed its
‘meetings, which are held on the first
Thursday in the month at 6.30 at ‘““The
Flying Horse,"" 52, Wilson Street,
E.C.2. Sec.: R. H. Clarke, 12, Grove
Road, North Finchley, N.12.

Exeter.—The inaugural meeting of the
Exeter and District Amateur Short-
wave Radio Society was held on
February 6th. Details of the meetings,
which are held on Thursdays at 7.0, are
obtainable from the secretary, E. G.
Wheatcroft, 7, Mount Pleasant Road,
Exeter, Devon.

Holloway. — The Grafton Radio
Society, which meets at the Grafton
L.C.C. School, Eburne Road, Holloway,
London, N.7, is now publishing a
monthly magazine called QTH Grafton.
A library has been started and a new
section for V.H.F. enthusiasts formed.
Secretary, W. H. C. Jennings, G2AHB,
82, Craven Park Road, London, N.15.

Kingston.—Meetings of the Kingston
& District Amateur Radio Society are
held on the second and fourth Thurs-
day in the month at 8.0 at the ““ Three
Fishes,”” near Kingston Southern Rail-
way Station. Secretary, J. J. Hughes,
12, Hillingden Avenue, Ashford, Middle-
sex.

London.—At the meeting of the
London Chapter of the International
Short-Wave Club on March 14th our
contributor T. W. Bennington will
speak on the propagation of short
waves. Meetings are held every Friday
at 8.0 at the Buckingham Gate School,
Castle Lane, Palace Street, London,
S.W.1. Sec.: A. E. Bear, 100, Adams
Gardens Estate, London, S.E.16.

Southport Amateur Transmitters’
Association is now producing its own
bulletin, ““QSO.” Meetings are held
on the first and third Thursdays in the
month at 8.0 at Thorp’s Restaurant,
Nevill Street, Southport. Sec.: J. R.
Fennessy, Gs5Z1, 65, Balmoral Drive,
Southport, Lancs.

Stroud and District Amateur Radio
Club meets every Tuesday at 7.30 in
the Labour Club, Cainscross Road,
Stroud. It is stressed that the club
is non-political. Sec.: K. D. Ayers,
G2FRG, Victoria Villas, Whiteshill,
Stroud, Glos.
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West Bromwich.—A U.H.F. section
and a technical library have been
formed by the West Bromwich and
District Radio Society which meets
fortnightly at the Gough Arms Hotel,
Jowetts Lane, West Bromwich. The
new secretary is R. G. Cousens, 38,
Collins Road, Wednesbury.

MEETINGS
Institution of Electrical Engineers
Radiocommunication Conven-
tion, March 25th-28th—see separate
note.
Radio Section.—‘* Velocity Modula-

tion Valves,” by L. F. Broadway,
B.Sc.,, Ph.D, C. J. Milner, M.A.,
Ph.D.,, D. R. Petrie, W. J. Scott and
G. P. Wright, on March 1gth.

Measurements Section.—'* The De-
sign and Construction of a new Elec-
tron Microscope’’ by M. E. Hame,
B.Sc., on March 21st.

All the above meetings will be held
at s5.30 at the I.LE.E., Savoy Place,
London, W.C.2.

Cawmbridge Radio Section.—' U.H.F.
Triodes and Velocity Modulation
Tubes’ by G. W. Warren, B.Sc., on
March 11th at 6.0 at the Cambridge-
shire Technical College.

North-Eastern Centre. — ** Industrial
Applications of Electronic Techniques *’
by H. A. Thomas, D.Sc., on March
24th at 6.15 at the Neville Hall, West-
gate Road, Newcastle-on-Tyne.

North-Western Centre. — *“ Colonial
Telecommunication Systems’’ by C.
Lawton and V. H. Winson, B.Sc.(Eng.),
on March 18th at 6.0 at the Engineers’
Club, Albert Square, Manchester. Joint
meeting with the Institution of Post
Office FElectrical Engineers.

Scottish Centre.—'* Industrial Appli-
cations of Electronic Techniques’ by
H. A. Thomas, D.Sc., on March 12th
at 6.0 at the Heriot-Watt College, Edin-
burgh, 1; and on March 14th at 7.30
at the Caledonian Hotel, Aberdeen.

“Colonial Telecommunication
Systems,”” by C. Lawton and V. H.
Winson, B.Sc.(Eng.), on March 25th at
6.15 at The Royal Technical College,
George Street, Glasgow. Joint meeting
with the Institution of Post Office Elec-
trical Engineers.

South Midland Group.—** The Ele-
ments of Wave Propagation using the
Impedance Concept '’ by H. G. Booker,
M.A. Ph.D., on March 24th at 4.0 at
the James Watt Memorial Institute,
Great Charles Street, Birmingham.

Radio Society of Great Britain

“Ex-enemy Radio Equipment,” by
A. A. Jones, G3RU, on March 14th
at 6.30 at the ILE.E., Savoy Place,
London, W.C.2.

British Sound Recording Association
“ Developments in Magnetic Wire
Recording,”” by P. T. Hobson, on
March 27th at 7.0 at the Royal Society
of Arts, John Adam Street, London,
W.C.2,
British Institution of Radio Engineers
Scottish  Section.— The Boundary
between Sinusoidal and Relaxation Os-
cillation,” by Emrys Williams, Ph.D.,
B.Eng., on March 19th at 6.30 at the
Heriot-Watt College, Edinburgh, 1.
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Answers to questions we are often asked by letter and telephone

Q. 35. Why is it that in the *1Belling- Some manufacturers

"
Lee television aevial, the veflector elements have paid us the compli- E vs o ull_ ‘{- il
are the same length as those of the dipole ? ment of following us: g
Should they not be longer, as is customr- | we were the first. Others ©  ° ¥
arvy in such V.H.F. aevials? go their own way. £ I o | /I —|
h . “ \\\ '*o\.»h\- D
Many people in all 4 _, L s pam
P walks of life have asked 7 Rl 27 TR
. . ,, us why we dimension g -* AN
ey = our aerials in this way. & .z N
Now they know. Ithas ¢ T
F taken a letter from a .. & o = T A B
r person at Southampton wepwum 200 280 360 440 520 . ©00
1200 1400 1600 800" 2000

to bring this question on  ton¢ 1009

| \ to our quiz page, and

' ¥ I we would like to hear of his success.
i 3 Incidentally we have many successful
[ installations still further afield.

Any other questions, please ? We
like to hear from our readers.

Q. 36. Can an ‘' Eliminoise’’ receiver
transformey be ** buynt out "’ ?

A. 36. It is surprising how many
J people in the trade—and out of it—

. do not realise that this can happen
L until the possibility is pointed out to
them—then the reason seems obvious.
It invariably happens with AC-DC
sets, in which the design allows the

. chassis to be alive at mains voltage,
The Hlustration with respect to earth. If an earth
shows a Belling- terminal is fitted, it should be con-

Lee "' Viewrod'*

e ; nected to chassis via a capacitor,
Television  di- d 3 o
pole and reflec- thereby isolating the chassis. Un-
tor. ~ Type fortunately, some manufacturers omit

L.s02jt. the earth connection altogether; in

‘ . other cases the earth -capacitor
A. 35. It is generally forgotten | breaks down.

that a television aerial is called upon o T Ni L.
to do a double job, to handle two When an *2 “Eliminoise " aerial is
wavelengths at once, and also to useq o “the§e .cujcux:r‘l_stances, the
. possess wide band characteristics for | recciver * Eliminoise " transformer
the faithful retention of the video | iS earthed. If there is no capacitor
component of the transmission. If | (0f one that has broken dof’vn)
the aerial is designed to handle only | Detween earthand chassis, or between
one component of the transmission, aerial and chassis, current f}"om.th.e
then it is true to state that the | chassis flows through the * Elimi-
reflector will be longer than the | Boise” coil and may burn it out.

dipole. But this will cause the other Unfortunately, there are AC-DC
channel to be unfairly attenuated and sets where the aerial becomes alive
will considerably alter the azimuthal through the same cause, and should
(horizontal) polar diagram. the aerial fall down on a garden or

The proportioning of the reflector metal clothes line, the results might
and dipole lengths in the Belling- | D€ disastrous.
Lee I1.502 aerial has been arrived at . )
by extensive tests directed at pro- Q. 37.' What is thq recognised mqlhod
viding the best average signal of making a comparison between differ-
strength from both the sound and | entiypes of anti-interference acrials?
vision channels, having regard to
the preservation of adequate banc- A. 37. The mode of procedure is
width and comparable polar diagrams laid down in B.S.S. go5. The
from both. It is only incidental that original ** Eliminoise "’ curves were
all the elements are about the same prepared by the National Plyysical
length. It is a pity that the me- Laboratory and have been published
chanics of the job preclude their frequently and are shown in our
| being interchangeable. literature. We are satisfied that the

L. waww americanradiohistorv com

WAVELENGTH IN METRES

*2 The above curves are reproductions of those
obtained by the National Physical Labors
atories for the ** Eliminoise ** Aerial.

‘ Eliminoise ”’ has not yet been
beaten on any generally useful
frequency.

ERRATUM —Ib the January issue of
this publication we stated the capaci-
tance of 1..604 coaxial plug and socket
as being 1.3 mfd. This should read
3 pF.

TO BE CONTINUED . ..

‘We hope you will come and visit us
at the Exhibition being organised by
the Radio Component Manufacturers
Federation. to be held at the new
Horticultural Hall, Vincent Square
on March 10-13 inclusive, Stand No,
82. We will be showing a compre-
hensive range of components and
aerials—many of them available for
the first time, and we will have
engineers on site to answer tricky
questions.

*| Viewrod (Regd. Trade Mark).
Dipole, reflector and cross arm with
chimney lashings, L.502/L.

each £5 12 6
Supplied also without reflector and/or
chimney lashing ...... from £2 7 6

*2 * Eliminoise ” (Regd. Trade Mark).
Anti-Interference Aerials. (U.K.
Patents 477218, 479118.)

L.307/T. Receiver Transformer

Price £2 0 0
*L.306/T. Aerial Transformer

Price £2 10 0
*L/308/T. Pair of Transformers

Price £4 10 0

*L/308/K. Complete kit with 60’ Aerial,
50’ screened feeder. L.1221
Price £6 6 0
L.1221 screened feeder
per yard 19
* Complete with L350 _lightning
arrester.

[BELLING ¢ LEE LTD

| CAMBRIDGE, AH}ERIAL ROAD, ENFIELD, MIDD X
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LTD., 127, New Bond Street,
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EKENT?: POTTER BROS.,

High Street, Tenterden.
1 R WEST E RADIO,
PCLYPHONIC CONSOLE Ga B Yy BND A .
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Zhone : TEMPLE BAR 4284 “) 140, Filar Street, Reading.

WORKS: WEST STREET, FARNHAM, SURREY

Study television at its source! *

E.M.l. Research and Development [aboratories were largely
responsible for the Marconi-E.M.I. system of television transmission
used by the B.B.C. Service—the first in the world.

E.M.). Factories produce the finest television receivers in the
world.

E.M.l. Service department is the largest and most expertly
equipped in the country.

NOW _E.M.L. have set up 2 traminG OrGaNIsATION to provide Im-
* V@ﬂd about mediate courses on practical TeLevision (Postal and College Courses.)

SOON this new Training College will extend its syllabus to cover all
this new branches of Electronic Science.

This is your opportunity to secure a thorough training in Television

; from the very pioneers of the Science.
opportunity

Ask your local H.M.V. dealer for further details or send for our free
pamphiet which gives full details of this and other courses.

Associated Company of:

THE GRAMOPHONE CO. LTD.
E.M.l. INSTITUTES, LTD S ey
® oue ’ » THE MARCONIPHONE CO. LTD.

Dept. W.W.4 - 43 GROVE PARK ROAD - CHISWICK - LONDON -+ W.4  “ARCONIEM.I TELEVISION CO. LTD.

RADIONMOBILE LTD.,, ETC. ETC.
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SHORTHAND CIRCUIT SYMBOLS

Rapid Method of Circuit Representation

N the course of several years’
development and teaching ex-
perience of ulti-valve tele-
vision and radar circuit systems,
the writer continually felt the
need for a more speedy technique
of circuit representation than is

1

RESISTOR INDUCTOR CAPACITOR

Fig. 1. “‘Shorthand '’ symbols for
common basic components.

possible by conventional graphi-
cal methods. The simple solu-
tion evolved has proved satisfac-
tory over a long period of
continuous use.

Preliminary Considerations —
Analysis of typical circuit sys-
tems reveals that, while a wide
variety of component types exists,
only a very restricted class occurs

By A. W. KEEN, MIRE.
(Sobell Industries Ltd.)

in considerable numbers, viz., re-
sistors, capacitors, inductors, and
valves (in descending sequence) ;
other types are comparatively few.
Accordingly, rapid representation
requires simple symbols for the
common types of component; it
is less essential (and more difficult)
to achieve simple representation
of the rarer types.

Detailed study of conven-
tionally drawn circuits shows also
that of the -total line length em-
ployed, by far the greater part is
taken up by connections. If these
could be reduced in length with-
out loss of information or clarity,

% 4'
RaC L&C

R&lL TUNE

PARALLEL

IRON-CORED TRANSFORMER

Further reduction necessitates
improved component layout.

Again, it is generally recog-
nized that conventional valve
symbols are most unsatisfactory,
particularly from the present
point of view. The use of closely
parallel dashed lines for grids
easily leads to errors and con-
fusion and results in overlapping
of the circuits associated with the
various electrodes. Drastic sim-
plification and radical change of
form are in this case most neces-
sary.

It is strongly emphasized that
the symbols and arrangements to

IR

o ClRCUIT R,L&C 2R’s 2L

COMBINATIONS

2

DAMPED I.F. TRANSFORM R

COUPLED COILS
Fig. 3. Commonly occurring combinations of basic symbols.

9 COUPLED TUNED CIRCUIT
VARIABLE POTENTIOMETER TAPPED - ) drami
e saving of drawing time would
RESISTORS be considerable. The American
practice of omit-
ting leads common
to several stages
T takes recognition
2 of this fact.
CORED PERMEABILITY CONTINUQUSLY 1APPED
TUNED VARIABLE
[NDUCTORS
SEMI-VARIABLE TRIMMER ELECTROLYTIC EARTHED DIFFERENTIAL

CAPACITORS
Fig. 2. Special forms derived from basic symbols of Fig. I.

be described are derived from, and
are supplementary to, existing
conventional practice and are
preferred to the latter only when
the time factor so dictates.

Simplification of Normal Sym-
bols.—In the case of resistors,
capacitors, and inductors, ex-
treme simplicity of representation
and ease of drawing are achieved
without introduction of new types
of symbols by reducing the nor-
mal symbols to the extent shown
in Fig. 1. Variants of the basic
component (e.g., tapped, continu-
ously variable, etc.) are given at
Fig. 2. It will be noted that de-
spite this drastic reduction the
symbols retain their characteris-
tic form and appearance.

More complex components are

wWwWw americanradiohistorv com
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treated in the same manner but
to a lesser degree, the mains trans-
former of Fig. 6 being a good ex-
ample.

1
il

DIODE TRIODE

N |
Il |

OU0-D10DE

e

DIODE-TRIODE~PENTODE

DUO-DIODE-PENTODE

A feature of these simplified
symbols is the facility with which
they combine to represent com-
mon component combinations ;
examples are given in Fig. 3.

An ambiguity arises in the case
of the resistor and inductor sym-
bols in that they may be drawn

left-hand << or right-hand >>

The writer has at times made use
of this property in various ways
(for example, to distinguish signal-
carrying components from those
employed purely for feed pur-
poses) but normally chooses the
orientation giving the neatest ap-
pearance (usually away from the
associated components).

New Valve Symbols.—A great
deal of thought and experiment
has been expended on the develop-
ment of improved valve symbols;
the method finally adopted
evolved in the following man-
ner:—

1. Only electrodes having ex-
ternal connections need be repre-
sented ; thus the envelope symbol
is quite superfluous and it is un-
necessary to indicate the fact that
a valve is enclosed within a
grounded shield, or that it is fitted
with certain types of secondary-
emission suppressor, provided the
(essential) valve type number is
stated.

DUO-DIODE-TRIODE

Wireless World March, 1947

2. The simplest way of repre-
senting an electrode is by a short
bar (—). The complete n-electrode

ally at its mid-point, thus et 50

3. Next, it is necessary to

tube should, therefore, contain identify the various electrode bars..
- ’——
P
I
TETRODE PENTODE HEXODE

- | -

m

I
Iy

QUO-DIODE-TETRODE TRIODE-PENTODE TRIODE-HEXODE

i

HEPTODE DUO-TRIODE

Fig. 4. Proposed valve symbols.

0CTODE

only » bars. The connecting lead
is best rendered distinct by draw-
ing it out to meet the bar norm-

I[ the latter are arranged in the
logical manner, that is, in the
same sequence as the corres-

!
s /\ t—+our !

i

s

R-C COUPLED TRIODE
AF. AMPLIFIER it &

MULTIVIBRATOR

—0uT

+ - + -

TRANSFORMER-COUPLED PENTODE
I.LF. AMPLIFIER

Fig. 5. Circuit stages drawn by the method described.

HARTLEY OSCILLATOR
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Shorthand Circuit Symbols—

ponding electrodes occur in the
electron stream, they need not all
be rendered distinctive. In fact,
provided the sequence in whick
the remainder follow is indicated,
only one electrode need be dis-
tinguished. It was finally de-
cided to make a special case of the
heater by representing it in the
same manner as a resistor and
superimposing it on the cathode

bar, thus .

4. Two kinds of sequential ar-
rangement of the un-bars are
possible : cyclical and linear. The
method finally chosen, having the
bars arranged end-to-end to form
a regular closed polygon was
found to have the most advan-
tages (enumerated later). In the

3N o AN,
LV (S)
Vi
T\
C A )

Wireless World

common base without difficulty
or adverse results.

7. No distinction need be made
between directly heated and in-
directly heated valves except that
in the case of the former no ex-
ternal connection is taken from
the cathode bar which then repre-
sents the emitting surface only.

The symbols thus derived are
illustrated by Fig. 4.

Advantages of Proposed Valve
Symbols.—As a result of their
irreducible simplicity and ele-
mentary geometrical form the
new valve symbols are readily
drawn and possess a pleasing,
finished, and easily recognizable
(e.g., pentagon for pentode) ap-
pearance.

Moreover, a number of advan-

I0I

two separate junctions to avoid

confusion, thus

4. Input and output circuits of
successive stages are rendered ad-
jacent.

5. For a given degree of clarity,
component spacing (and length
of “connecting leads) may be re-
duced.

Complete Circuits.—A selection
of single-stage circuits employing
the new symbols and arrange-
ments is shown in Fig. 5. Fig.
6 shows a complete broadcast re-
ceiver drawn in the new manner.
No difficulty arises from the
interruption of long inter-stage
connections provided the broken
ends are systematically annotated,
as shown, but the saving of

2y

AO-w=
B
-
\>
flat h i r
oo +HT.
V3

tages accrue from the adoption of  time is considerable. It will be
T ST HY.+
Vi(s) — V3 Va(A)—y
AV.C.
vV, | DioDE Vs l
| i
-
e —
+HT. +HT, ; G,
HEATERS >
AVC. o M e
V3 Vp(6)  Vy(6)

DET-0UT

Fig. 6. Simple superhet broadcast receiver in ‘‘shorthand’’ symbols.

special case of the diode the re-
sultant symbol closely resembles
that of the equivalent cold-metal
rectifier.

5. The grid and anode elec-
trodes are taken in clockwise
order from the cathode (which is
usually made the base of the poly-
gon) rather than in the reverse
direction, in order to correspond
to the conventional direction of
signal flow (i.e., left to right).

6. In the case of multiple
valves a section is taken between
those which have separate cath-
odes and are, therefore, electri-

cally independent and those
which make use of a_common
cathode. The former class are

best treated as separate valves;
the latter may be drawn on a

the cyclical
ment: —

1. The valve circuit as a whole
is “‘opened out’’ by the radially
disposed connecting leads, thus
reducing the ‘‘lumping’’ of as-
sociated components which in-
evitably occurs with normal sym-
bols. A more even component
distribution throughout the en-
tire circuit results.

2. The circuits associated with
the various electrodes are separ-
ated, thus eliminating overlaps,
and the signal circuits are thrown
clear of the auxiliary feed circuits.

3. Crossovers and right-angle
bends occur much less frequently.
The writer distinguishes between
crossed leads and four-wire junc.
tions by separating the latter into

electrode arrange-

wWwWw americanradiohistorv com

noted that chassis connections
are denoted by letter C superim-
posed on the lead to form letter
E (for earthy).

Conclusion.—The foregoing de-
scription and examples are suffici-
ent to allow immediate adoption
of the method. It will be noted
that very few new symbols are
introduced ; of these, the wvalve
symbols are easily remembered.
As already stated, the new
method is presented as supple-
mentary to existing practice for
use when time is short. In con-
clusion, however, it is suggested
that the simplified L, C, R sym-
bols are most suitable for use in
equivalent circuits and would
render the latter distinct from
actual circuit representations.



www.americanradiohistory.com

102

Wireless World

UNBIASED

By FREE GRID

Slaves of the Lamp

A QUARTER of a century ago,
when regular broadcasting first
started in this country, more em-
phasis was laid on the technical
achievement of distributing music
and speech than on the entertain-
ment value of it. Its stars, whose
photographs appeared in all the
papers, were not the stars of the
entertainment world but those of the
technical world whose scientific
achievements made this new wonder
possible. In addition to their photo-
graphs we had biographical details
of Captain this and Captain that—
for after the 1914-18 war we tech-
nical men imitated the lion tamer
and the seaside diver and were all
permanent Captains without port-
folio. But alas! how are the mighty
fallen, for no longer does the engin-
eer or the scientist hold the centre
of the stage but is regarded as
merely a humble slave of the lamp
who is tiresomely necessary in order
to put over the Great Magic of the
Medicine Men of the Microphone.
No clearer proof of this attitude
toward the professional engineer
could be had than that provided by
the B.B.C. itself on the occasion of
a broadcast from the Bishop Rock
Lighthouse in Janu-
ary. Two B.B.C.
men, one a humble
engineer and the
other a great white
chief of the micro-
phone, were des-

“Captains without
portfolio.”’

patched  to  this
lonely fastness to
add to our Christ-
mas entertainment.
They did their stuff,
but, it will be remembered, were
prevented from making their sche-
duled getaway with the result that a
further broadcast was arranged in
which the broadcasting member of
the team told us all about it.
From his remarks it was quite
clear that he at least was free of any
superiority complex and regarded
the engineer, whom he mentioned
by name, as in no way inferior to
himself. When, however, we were
switched back to Broadcasting
House, the cold official tones of a
very superior kind of Medicine Man
let it be clearly understood, by the
manner in which—after affection-

ately referring to the broadcaster—
he added the words ‘‘ and his engin-
eer companion,’’ that the individual
concerned and all his tribe were
altogether beneath the salt,

The incident reminded me, in
fact, of the contrast between the
manner in which Counsel and Judges
of the High Court refer to each
other and the manner in which they
refer to the man in the dock, for-
getting as they do that he is, in
effect, their real employer, as with-
out his efforts they would be de-
prived of comfortable jobs.

I am sorry to say that I do not
consider Wireless World itself is
altogether free from this worms-of-
earth attitude to the engineer but
in this case it is not the Microphone
Medicine Men who are placed in the
seats of the mighty but the machine
which is exalted above its master.
Thus in the otherwise excellent
account of the Queen Elizabeth's
radio gear in the November issue we
were told nothing about the num-
bers and qualifications of the staff
needed to run it but from a refer-
ence to the engineer’s control desk
it can be gathered that these low
fellows are still needed.

[Sorry we offended your strong
sense of justice, Free Grid. We did
state the number of radio officers
carried—originally ten, but now in-
creased to thirteen—although we
did not state their actual duties.
They are all fully qualified opera-
tors, holding either the P.M.G.'s
first- or second-class certificate,
but some have, in addition, received
special training in maintenance,
and, in some cases, in the operation
of particular equipment, such as the
radar and P.A. gear.—Ebp.]

Uxoricution

AS many of the less highbrow of
my readers will know, the
B.B.C. has been running a series
of horror broadcasts designed to
make our flesh creep, although,
speaking as one who has spent a
night in a South American
calaboose, they are a very “poor
second to Pulex Irritans in this
respect. For the most part these
flesh-creeping broadcasts dabble in
technical matters of a psychic
nature on which I cannot claim the
same professional qualifications as
in things radio and electrical,
Recently, however, I chanced to
switch over in the middle of a hair-
raiser which not only touched on an
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electrical matter but also touched
me on the raw as I have seldom
heard such nauseating nonsense.
The plot dealt with a man’s suc-
cessful effort to commit ‘‘uxori-
cide’’ by electrocuting his wife in
her bath, Now I have no wish to
be a spoilsport, but a man who sets
out to electrocute his wife, or even
his mother-in-law, without calling
in the expert services of an electrical
engineer deserves all he gets and
more. First of all, so the story
ran, he scraped some of the enamel
off the bottom of the bath in order
to get better electrical contact with
the water. Even a schoolboy would
have told him that he merely gave

“Some women are tough.’’

himself needless labour as excellent
contact is already provided by the
metal surround of the waste pipe.

The idea was that the lady sitting
in the earthed bath would receive
the necessary shock when she
stretched out her hand to switch on
the electric fire, the switch of which
was faulty and, contrary to all the
best modern practice, was fixed
within reach of the bath. The thing
which stuck in my gullet was that
the killer decided to replace the
15-amp fuses by thick copper strips
to ensure that they would not
‘“blow ’’ before the current through
the lady’s body reached a suffi-
ciently high value to kill her.

Now some women are tough, as I
know full well from experience, but
I doubt if even Mrs. Free Grid with
her robust constitution could ‘‘ take
it”” when a 15-amp fuse couldn’t.
According to figures published by
the Warden of Sing-Sing Prison,
New York, and discussed by me in
these columns (August, 1943),
approximately ten amps is the value
of the current used in the electric
chair and it requires five thousand
volts to push it through, even with
the large wet surface contact area
provided at each end of the victim.
No doubt. some expert calculator
like ‘“ Cathode Ray '’ or ‘‘ Diallist *’
could give a pretty shrewd guess at
the value of current resulting from
a mere 240 volts; a matter of milli-
amps I should imagine, but there is
little doubt that it would be fatal.
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Veritually Distottiontess

apn/a7 AMPLIFIER

This is a 10-valve amplifier for recording and play-bazk
purposes for which we claim an overall distortion of only
0.0l par cent., as measured on a distortion factor meter at
middle frequencies for a |0-watt output.

The internal noise and amplitude distortion are thus
negligible and the response is flat plus or minus nothing
from 50 to 20,000 ¢/s and a maximum of .5 db down at

20 ¢/s.

A triple-screened input transformer for 7§ to |5 ohms is
provided and the amplifier is push-pull throughout,
terminating in cathode-follower triodes with additional
feedback. The input needed for |5 watts output is only
0.7 millivolt on microphone and 7 millivolts on gramo-
phona. The output transformer can be switched from
15 ohms to 2,000 ohms, for recording purposes, the

measred damping factor being 40 times in each case.

Built-in switched record compensation networks are
provided for each listening level on the front panel,
together with overload indicator switch, scratch com-
pensation control and fuse. All inputs and outputs are

at the rear of the chassis.

Send for full details of Amplifier type AD/47.

257/261, THE BROADWAY,

’
WIMBLEDON, LONDON,
S.W.19.
LIMITED

Telephones : LiBerty 2814 and 6242/3.
Telegrams : « VORTEXION, WIMBLE, LONDON."’
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BLUE PRINT FOR A RED HOT BREAKDOWNY | yﬁ eanty lo hatoe Pw«é"l«,oi

This was one of the most brilliant
designs for a certain type of
equipment we had ever seen, It was
prepared by one of our clients for
part of his postwar production.

The designer knew his job from A to
7 and tackled it with enthusiasm
and imagination. It was fortunsate
however that he took the precaution
of having a quiet word with our
Research Dept. -before going into
production. We were able to suggest
a real improvement by a different
and special type of Input Transfor-
mer - saved him a lot of money and
trouble - could we do this for you
too 227

A small Input Transformer is
illustrated, mumetal

screened and
astatically wound,
giving a hum
reduction of
70-80 db compared
to an opeén typ=.

PARMEKO LTD.
OF LEICESTER.

MAKERS OF
TRANSFORMERS.
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The know-how tn the mnufmimi

@xmgton

llf e W i

OXFORD .
EORDSTREIT  NewoxroRrosTReeT | Tolephionet MUSeum 9779

MOVING CO PICK-UPS
ST A ; it

and precisioc
watch - makir
standards  whid
give a finely co
structed  instr:
ment the detaf
of which are show
in the section
diagram,

DE LUXE MODEL @ Robust design.  Accldental
dropping on record will not damage Pick-up @ Extremaly
low moment of inertia (80 milligrams total weight of
movement) @ Pure sine wave with no harmonic distor-
tion @ Automatic needle or sapphire changing opens new
fidelity field to the amateur ® Can be used with norma!
record changer without fear of damage.

Price (without sapphire) £5 plus 25/- P.T.

Sapphire Needle with specially tapared shank, price 15/3
extra (including P.T.)

JUNIOR MODEL. lIdentical in design and workmanship to the
De Luxe, the only difference being that it Is not equipped with the
Automatic Sapphire needle inserter and Extractor device and metal
sole rlate. Made to take standard steel and fibre needies this model
enables every music lover to enjoy the fine reproduction which only
a2 moving coil pick-up can glve. & 3. 0 plus 15/9 P.T

See November issue for Curve of Pick-ups

& PLUG-IN HEADS @

These are 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. (See our
Technical Brochure.) Price
45/-, plus §1/3 P.T.

Separate Ejector for De Luxe type, 28/-, plus 7/- P.T
® PRE-AMPLIFIERS @

having an Inverse of the recording characteristic incorporated are
available for use with pick-ups. These are necessary wlith some
amplifiers.

IHllustrated Technical Brochure upon request.
Export and Trade Enquiries invited.
PLEASE NOTE NEW ADDRESS:—

COOPE

MANUFACTURING C
HANWAY WORKS,
HANWAYST,, LONDON, W.

HANWAY W()RKS NEAREST STATION
TOTTENHAM COUART
ROAD UNDERCROUND
HANWAY STREET

LYON!
(]

DOMINION

TOTTENHAM
CQURT ROAD

STA. | CHARIN
CROSS
ROAD

SALES OFFICES—Top
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TELEVISION

3.—Frame Coil Winding and
Deflection Yoke Assembly

ETAILS of the line deflector-

coil construction appeared

last month and it will ke
remembered that because of the
moderate number of turns it is
practicable to wind the coils
directly to their final shape. In
the case of the frame coils the
number of turns is much larger
and this form of construction is
far too laborious. They are con-

Wireless World

RECEIVER

fore assembly, and when the con-
struction is otherwise complete
the core is cut into four segments,
so that it can easily be removed
from the finished coil. Saw-cuts
are put in the brass cheeks and
carried down a little way into the
core piece so that the coil can
be bound by passing a needle and
ihread under the winding.

Each segment on the cheeks is

103

CONSTRUCTION

The former is conveniently
inounted for winding on a length
of 2B.A. rod held in the chuck of
a hand drill as shown in Fig. 2
(1), which is itself mounted hori-
zontally in a vice. It is desirable,
but not essential to arrange a
second bearing for the rod and
time spent in seeing that the
former runs true is well spent.
It is important to avoid any

sequently wound as plain slab given a very slight twist with a  wobble, for this will cause the
I . 8RasS ¢ SAW CUTS
wooD a' THICK ¢ o pe—1s— T ’/m--""lle He—|'fg"- —>7/
" :
(PR W— 7 H' | “ i
.ﬁ‘} 7r" § \'/" /;€ f il | + 7y " P e
s ) DIA] /8 DI fis
L - ; /A o
, jl_ \ % om e 2 i b =1 DIA. HOLE 7|" , 3
— 1 || By

SAWN AFTER DRILLING

coils and subsequently bent to
shape. This necessitates a bend-
ing jig as well as a winding
former. Details of the latter are
shown in Fig. 1; it consists of two
brass plates (b) separated by a
core piece (a) of #-in thickness.
After fitting, but, of course, be-

a

8 OFF

Fig. 1.
the end cheeks at (b).

5

(d}

Details of the core of the winding former are shown at (a) and of
The assembly is sketched at (c) and the way in which

the segments in the cheeks are twisted is indicated at (d).

pair of pliers so that they are
as shown greatly exaggerated in
Fig. 1 (d). This is necessary to
prevent the wire from catching
against the leading edges.

wwWWwW.americanradiohistorv com

wire to pile up at diagonal ends
of the straight sides to the coil
and the finished coil will not have
the right dimensions.

The reel of wire must be mounted
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Television Receiver Construction—
to run freely and a revolution
counter attached to the end of the
coil spindle is a great help.

The winding process itself is
simple and a total of 2,000 turns

of No. 40 enamelled wire* is run
on each coil ; some 1oz is needed
per coil. No attempt at layer
winding need be made, but care
should be taken to see that the
coil builds up evenly. Any irregu-
larities should be smoothed out as
they occur. Every few hundred
turns insert a piece of $-in wood
and press down the winding, since
there is always 4 tendency for its
outer turns to become elliptical
instead of rectangular.

Having wound the coil, bind it
with needle and thread, passing
the needle through the slot in the
core beneath the former and loop-
ing the thread up the side slots.
The photo of Fig. 2 (b) will make
this clear. Now take out the
spindle and take the former to
pieces, Fig. 2 (c). The core will
drop out, and the coil will be left
quite free, Fig. 2 (d).

Line the clamps of the bending
g, constructional details of which
are given in Fig. 3, with waxed
paper to protect the coil and to
prevent subsequent shellacing
from sticking the coil to them
[Fig. 2 (e)]. Place the ends of
the coil in the clamps and apply
shellac liberally over the parts of
the coil in them only.

* The use of No. 41 gauge wire as an alter-
native is;permissible, but No. 40 is preferred.

Wireless World

Cover the clamping pieces with
waxed paper, put them in place
and tighten them up so that the
ends of the coil are now firmly
gripped as shown in Fig. 2 (f), and
held in the correct shape for sub-
sequent operations.
These should be carried
out straight away be-
{fore the shellac hardens.
Cut the binding at
the centre of each of

March, 1947

posed part of the coil bend it at
right angles where it comes out
of the clamp. Then do the same
at the other end. The windings
between the clamps will bunch
horribly, as shown in Fig. 2 (g).
They will probably spread so
much that one may overlap the
other ; it is as well to slip a piece

'Iis BRASS

Fig. 3. Details of
the bending jig are
given here. It con-

the exposed sides and undo it
right back to the end clamps,
leaving the four ends for the subse-
quent attachment of a fresh bind-
ing thread.

Now take one clamp in one
hand, and with the palm of the
other hand held flat against the ex-

Fig. 4. A pair of line coils assembled on
a former.

wWwWWwW americanradiohistorvy com

sists of two coil
clamps and a cen-
tral V-block.

of paper between them to prevent
the turns intermingling.

The next step is to attach the
clamps to the central V-block.
Fig. 2 (h). Thisbrings the two ends
of the coils, which are held in the
clamps, to their correct relative
positions. Now take the flat spread
of one of the sides and
bend it upwards so that
the wire lies above the
lower turns instead of
at the side of them.
Attach a thread to one
of the old ends of the
binding and bind this
side firmly tying off the
thread on the other old
end for that side. Then
do the same with the
other side. The caoil
then has the form
shown in Fig. 2 (i).

At this stage distinct-
ively coloured leading-
out wires should be
fitted. The insulated
wires should be bound
firmly to the top or in-
side of one of the sides
of the coil, so that any
external pull on the

ERUCRIRS -
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Fig. 2. (a) The former mounted for winding ; (b) binding the
coil ; (c) one cheek remowed ; (d} the coil off the former ;
(e} aclamp lined with waxed paper; (f) the coil in the clamps; ¥
(g) the coil with the ends bent at right-angles ; (h) the jig
completed by attaching the clamps to the V-block ; (i)
the end of the coil tied ; (j) with leading-out wires fitted,;

(k) the coil tied to a mandrel to dry.

waann amearicanradiohistorv com
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wire comes on the binding.
The ends of the windings should
be soldered to the leading-out
wire and the junctions covered
with thin tape. The appearance
of the coil at this stage is shown

in Fig. 2 (j).
The coil is now in its finished
shape. The sides should - be

shellaced, and it should be put
aside until the shellac is nearly
dry but not hard. The clamps
should then be removed from the
core piece, the clamping covers
taken off, and the coil removed.
The coil should now be taped and
shellaced again for its protection.

The wax paper prevents the
shellac from sticking the coil into
the clamps, but as it is difficult to
be certain of getting a complete
covering of paper at the corners
there may be a slight tendency to
stick here. In view of this, it is
wise to remove the coil before the
shellac is hard, but after it has be-
come surface dry. The coil will

6-WAY TAG BOARD ON OTHER SIDE

Wireless World

olin tube is suitable, but a former
can easily be made by winding
2-in gummed brown-paper strip
on a 14-in rod. When quite dry
it sets surprisingly hard and with
a couple of coats of shellac, makes
a very good former.

Take the pair of line coils and
two spacers. The latter can be
of Paxolin or wood, $inx #&inXx
1fin. It is convenient bLut
not essential to slip the former
over a length of 1}-in diameter
rod which is held in a wvice.
Attach a length of thread to one
end of one of the line coils at a
point where it rests against the
former. Place the two coils
round the tube with the leading-
out wires at the same end, drop
the spacers between the straight
sides so that the sides are separ-
ated by $in and hold the assembly
temporarily in place with a
rubber band. Now carefully line
up the coils so that the sides lie
parallel with the axis of the

former and the ends
coincide, and then

former tightly with
the thread already
attached to the coil,
finishing it off on
one of the coil ends.
A binding of about
| six turns per inch is
adequate.

Remove the rub-
ber band, cutting it

—5 bind them on to the
{
i
{

2%he RaD.

GROOVE TO SINK IN |
MOUNTING THREAD |

if necessary, check
[ that the coils are in

Fig. 5. Details of the
mounting board which
is bound to the coil
assembly and which
carries the tag-board

e - —_—4
“Ifs" PAXOLIN

then be somewhat malleable, and
may be distorted a little during
the taping. As a last thing,
therefore, the coils can be tied to
a round rod, Fig. 2 (k), and
manipulated to final shape just
as in the case of the line coils
(see part 2). They are left on this
until the shellac i1s bone hard.
For the coil assembly a 2-in
length of #%-in wall, 14-in inside
diameter tubing is needed. Pax-

/3 |
[K * — — jJ for the

connections.

their correct positions, for slight
adjustment is still possible, Then
give the surface of the former, the
thread and the sides of the coils
a coat of shellac. The pair of coils
thus assembled is shown in Fig. 4.

When the shellac is dry, the
frame coils are fitted in exactly
the same manner, using another
pair of identical spacers to separ-
ate their sides. They are, of
course, mounted with the gaps be-

www americanradiohistarys com

March, 1947

tween them at right angles to the
gaps between the line coils. An
imaginary line drawn across the
end of the former and bisecting

Fig. 6. An end view of the de-

flection yoke. The ends of the
spacers between the side limbs
of each pair of coils can be seen.

the spacers is a diameter of the
former in the case of both pairs of
coils. It is necessary that these
imaginary lines for the line and
frame coils should be at right
angles otherwise the horizontal
and vertical sides of the picture
will not be at right angles. Slight
final adjustment can be made
after tying but before shellacing.

When the shellac is hard a turn
or two of tape should be placed
around the whole to protect the
winding from the outer iron ring.
This ring is by no means critical
and can be built up from strips
cut from old transformer lamina-
tions. The iron must extend for
the full distance permitted by the
frame coils otherwise the effici-
ency of the line scan will suffer.
If iron of this width is available
well and good, if not narrower
strips must be used and cut so
that a pair side by side will fill
the space,

If long strips are available,
again well and good, but if not
shorter overlapping strips must be
used. It will be rare for more
than eight strips to be needed to
form a single iron ring with half-
inch overlaps. Two thicknesses
of iron are desirable, so that not
more than 16 pieces are needed.
They are assembled round the
middle and tied on with string.

In order to hold the assembly
a Paxolin board, shown in Fig. 5,
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Television Receiver Construction—

is tied to the four corners of the
line coils.  This carries the tag-
board for the connections and has
two slots. These pass over bolts
on the focus coil mounting and
the assembly is retained by two
knurled nuts. The purpose of the
slots is to permit the deflector as-
sembly to be rotated slightly about

Fig. 7. Another view of the assembly.
string holding on the iron ring is clearly
visible.

the tube neck,
picture vertical.
There are six tags on the board,
three for line and three for frame,
one of each being used for
the junctions between the two
coils of each pair. When the two
coils of a pair are identical, the
two outer ends (or the two inner
ends) of each are joined togetker,
the remaining two leads connect-

to bring the

MANUFACTURERS’ LITERATURE

e AGNET Steels and High-per-

formance Magnet Alloys,” a
brochure giving technical specifications
and performance curves of Jessop-
Saville magnet steels, from William
Jessop and Soms, Brightside Works,
Sheffield, 1.

Illustrated leaflets describing Tvpe
B6or radio-frequency bridge (15kc/s to
5Mc/s), and Type Brior component
bridge (50 c/s) for resistance, inductance
and capacitance (including electrolytic
condensers), from Wayne Kerr Labcra-
tories, Sycamore Grove, New Malden,
Surrey.

Leaflets giving technical details of
oscilloscopes designed on the unit

Wireless World

ing to the time base. No diffi-
culty arises in the case of the line
coils for if the coils are both
wound in the same direction they
are necessarily alike. In the
case of the frame coils, however,
it is necessary not only to wind
them in the same direction but
to bend them the same way also.

The matter is not very impor-
tant, however, for if a
mistake is made and
little or no deflection is
obtained, it can be re-
medied merely by revers-
ing the connections to
one coil of a pair. Simi-
larly it is not worth
while to try to get the
time- base connections
right from the start for
it is simpler to determine
them by trial. If the
picture is upside down or
reversed left to right, it
means merely that the
connections to the pair of
frame or line coils must
be reversed. Two views
of the complete coil
assembly are given in
Figs. 6 and 7. In the
former the ends of the
spacers between the sides
of each pair of coils can
just be seen, and in the
latter the string binding
the iron ring around the
assembly is clearly visible.

The line coils have an induc-
tance of 8.9 mH with a resistance
of 150, while the frame coils an
inductance of 1 H and a resistance
of 1.7 kQ (2 kQ with No, 41 wire).

Details of the time-bases and
other associated equipment for
use with the coils will appear in
subsequent articles in this series.

The

system, from Lydiate Ash Laboratories,
Nr. Bromsgrove, Worcs.

'*Marine Sound Equipment,”” an
illustrated booklet describing complete
ships’ intercommunication and loud-
speaker broadcast systems, and also
' Diverphone "’ equipment for ** diver-
to-diver > and ‘‘ diver-to-surface ”’ com-
munication, from Ardente Acoustic
Laboratories, Compton, Nr. Guildford,
Surrey.

Audio equipment by S.T.C. used in
Radio House, Copenhagen, is described
in an illustrated leaflet issued by
Standard Telephones and Cables, Con-
natg;ht House, Aldwych, London,
w.C.a.
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PROPOSITION:

1

i

ARE YOU A
TANNOY STOCKIST?

A restricted number of qualified
dealers and P.A. specialists are being
appointed as approved stockists for
the main trade distribution of Tannoy
Sound Equipment.

Having declined to jeopardise the
reputation of TANNOY by the intro-
duction of interim equipment to meet
insistent demands for‘‘anything atany
price’’, the extensive post-war range
of TANNOY Sound Equipment which
is now b ing available, bodies
all the latest technlcal developments
in design and the highest quality of
manufacture. The trade mark
‘" TANNOY *’ remalns a guarantee of
reliability to you and your customer.

Write for the qualifications re-
quired of stockists and for_complete
details of the full range of TANNOY
Equipment.

\TANNOY/

—SOUND EQUIPMENT—

GUY R. FOUNTAIN LTD.,

“ THE SOUND PEOPLE "’

‘“ TANNOY * is the registered
trade mark of equipment manu-
factured by

GUY R. FOUNTAIN LTD,,

WEST NORWOOD, S.E17.
GIPSY HILL 1131.

The largest Organisation I Great Britain
speclalising SOLELY In S8ound,Equipment.

Branches throughout the British Isles.
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IONOSPHERE REVIEW

Sunspots and Short Waves :

Long “H.F." Spell Predicted

By T. W. BENNINGTON (Engineering Division, B.8.C.)

URING 1946 the solar acti-

vity continued its rapid in-

crease and the critical fre-
quencies of the ionosphere layers
—and hence the Maximum Usable
Frequencies for short-wave com-
munication—increased in sym-
pathy with it. In fact, it is pos-
sible but not certain that we may
already be over halfway through
the ‘‘rising’”’ period of the pre-
sent cycle, and that the maximum
itself may be reached during the
present year.

It is both interesting and infor-
mative, at the end of a year, to
make a brief analysis of the sun-
spot and iohospheric data which
is available for that year, with a
view to finding out what changes
have actually taken place, and
how they have affected short-
wave communication. With this
knowledge at hand it is then
advantageous to glance—though
such a glance will necessarily be
clouded by some uncertainty—
towards the future. This is a
practice which has been followed
by Wireless World for some years
past.

First, for the benefit of readers
new to this subject, a few words
about the nature of the data to be
examined. One convenient way
of obtaining evidence about the
sun’s activity, upon which the
ionisation in the upper atmo-
sphere depends, is to examine the
sunspots which appear upon it.
This is regularly done at many
astronomical observatories, and
the information published in the
form of ‘' relative sunspot num-
bers.”” These are arrived at by
taking the sum of the total num-
ber of sunspots observed plus ten
times the number of spot groups,
this sum being multiplied by a
factor depending upon the tele-
scope used and the seeing condi-
tions. The observations from the
different observatories are corre-
lated by that at Zurich and the
final ‘‘number’’ published from
there. Records of this index of
the solar activity go back for

many years, though, so far as
1946 is concerned, since they are
not yet available, we have used
those obtained by the Royal Ob-
servatory at Greenwich alone, and
these are provisional numbers
only. Measurements of the atmo-
spheric ionisation are also regu-
larly made in many parts of the
world, and are usually published
in the form of hourly values of
the critical frequency of the
various layers. This critical fre-
quency is the highest frequency
on which an echo is returned from
a given layer when the exploring
wave is sent vertically upwards.
The Maximum Usable Frequency
for communication over any dis-
tance depends upon the ionisation
existing in the reflecting layer,
and is related to its critical fre-
quency at vertical incidence. As

SUNSPOT NUMBER

Annual means of relative
sunspot numbers.

a rough guide we could assume
that the M.U.F. for the maximum
distance it is possible to cover in
one hop is about 3.5 times the
critical frequency.

Course of the Sunspot Cycle.—
In Fig. 1 are plotted the annual
means of the relative sunspot
numbers for some years past, in
order to show the general course
of the last and present sunspot
cycles. So far as the present cycle
is concerned we see that the solar
activity has increased exception-
ally quickly since the minimum
year of 1944, and that during
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1946 the increase was so rapid that
the annual mean was somewhat
greater than that for 1936, the
year preceding that of the last
solar maximum. Which naturally
leads us to speculate about the
future. Will the activity continue
to increase during 1g947? Will it
reach a maximum during that
year? If so, will this be higher
or lower than the last maximum?
All these are questions to which
we should like to know the answer,
but this is one, in point of fact,
which only time can supply. We
shall, however, later examine the
predictions made by an authority
on this subject. We may here
remark on two points of interest
about the present cycle. Firstly
the activity has increased much
more rapidly from the epoch of
minimum activity than has been
the case during most—though not
all—preceding cycles ; and second-
ly, if the coming maximum is to
he a high one it will break the
‘ high-low *’ sequence for maxima
which has persisted since the
maximum of 1848, and in which
the maximum of 1937 was a high
one.

Effects on the Ionosphere.—In
Fig. 2 are plotted (bottom curve)
the monthly means of the relative
sunspot numbers since the time of
the last sunspot minimum, and
(top curve) the monthly means of
the noon critical frequencies of
the Fz layer over the same period,
as measured in England.

So far as the sunspot activity
is concerned it is seen that there
are very considerable fluctuations
from month to month, but also a
general increase in activity since
April, 1944. In 1946 February,
July and November were months
when solar activity underwent
considerable increases. In the top
curve we have the critical fre-
quency variations due to seasonal
effects superimposed on those due
to the solar cycle. As will be seen,
these seasonal effects are such as
to produce low values of critical
frequency in the surnmer and high
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values towards the winter, with
the exception that there is, at
each mid winter period, a second-
ary decrease. This mid-winter
effect in the Northern Hemisphere
occurs almost every year and was
exceptionally pronounced during
the winter of 1945-46. What in-
terests us now, however, is not

12

Wireless World

the very high frequencies which
could now be used, especially
when one remembers that to the
south of this country the M.U.F.
will be still higher, because there
the sun is more directly overhead.

These high theoretical values of
M.U.F., obtained from the mea-
sured critical frequencies, seem to

| l
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: have been well
!ﬂ\ borne out by

practical results.
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the seasonal fluctuations, but the
general rise in the atmospheric
ionization in sympathy with the
variation in the activity of its
producing agent, the sun. This is
clearly evident and during 1946
was especially marked and of a
large order. Compare the monthly
mean for November, 1945 (3.3
Mc/s), with that for November,
1946 (12.1 Mc/s), an increase in
critical frequency during the year
of 3.8Mc/s and a corresponding
increase in M.U.F. for longest
distance working of 10.5Mc/s.
The mean M.U.F. for working
over a distance of 2,500 miles
during November, 1946, in thzse
latitudes come out at 40.7Mc/s,
a remarkably high value. This
implies that on half the days of
the month the M.U.F. at ncon
reached or exceeded this figure!
On individual days it was often
much higher, an example being
November 21st, when it was 47.5
Mc/s. This gives some idea of
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three years.

l946

British transmitters on frequencies
above 40 Mc/s were several times
reported from the West Indies and
from South Africa. These results
lead one to speculate as to what
the high limit in frequency for
regular long-distance communica-
tion during the next few years
may be, and also to wonder
whether plans already made are
adequate for the exploitation of
the higher frequencies in order
that efficient communication may
be maintained. There is evidence,
in this connection, that fre-
quencies as high as 17Mc/s are
becoming subject to undue iono-
spheric absorption over certain
daylight routes, so that the use
of higher frequencies than this
seems necessary in the interests of
efficiency.

It is interesting also to note,
from these two curves, the effects
of the erratic fluctuations in solar
activity upon the critical fre-
quency, though these are, in
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PREMIER RADIO

COMPANY
MORRIS & CO. (RADIO) LTD.

ALL POST ORDERS to:

167 LOWER CLAPTON RD,,
LONDON, E.5

'Phone: Ambherst 4723

ALL CALLERS to:
169 FLEET ST., LONDON,
E.C.4

'Phone : Central 2833

Send 2}d. stamp for our September,
1946 list

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

MIDGET RADIO KIT. Build your own Midget Radio.
A complete set of parts, inciuding valves, loudspeaker
and ipstructions. In fact, everything except cabinet
necessary to bulld 4-valve Medium and Long Wave
T.R.F. Radlo operating on 200-250 v. Maine, A/C or
D/C. Vatve line-up, 6K7, 6J7, 256A6, 25Y5. Wave-
lengths covered 200-557 and 700-2,000. Bize 10 x 6 x 6in.
Completely drilled chassis. Price, including tax,
£6 17

An attractive bakelite cabinet can be supplied at 25/-
extra.

SUPERHET MIDGET RADIO EIT. A complete kit of
parts for a §-valve superhet. Covers 16-50 and 20-557.
metres. AC/DC 200-250 v. 6K 8, 6K7, 6J7, 26A6,25Y5
Bize: 10 x 6 x 6in. Completely drilled Chassis. Price,
includlng tax, £8 bs.

An attractive bakellte cabinet can be supplied at 25/
exira.

COMPLETE 1-VALVE LISTENING POBT. Cousists
of 1-vaive Reeetver completely wired with coilscovering
12-170 and 255-660 m. Valves, Headphones, Dry
Batterles. Aerlal Wire. Nuthing else to buy. £3 17s. 6d

2-VALVESHORT-WAVE BATTERY KIT. A complete
kit of partsfor a 2-valve recelver, covering 16-600 metrey
including valvea, coile, drilled chassis, H.T. and L.T.
dry batterfes to last approximately 6 to 12 months. A
pair of double headp! and fullinstr . Price
£3 10s. An extra coll can be supplied, covering 600-
1,000 metres at 4/-.

ALUMINIUM CHASSIS. Bubstantially made of bright
aluminjum, with four sldes.

Tx34x2n. .... 4/6 Phx4txBin..... B/6
10 x 8 x 3}in. U 10 x 9 x 33in. 7/9
14x9x24n. .. 8/3 16 x 8 x 2¢in. . ...

20x8x2n. .. 10/6 22 x 10 x 24in. 13/6

FERRANTI MOVING COJL METRES. 2jin. dla.meu:r,
tiush mounting, calibrated 0-500 microamps, 21/-.

1947 MODEL AC/DC AMPLIFIERS. § watts output.
Buper quality three stage push-pull. Buitable for
wike or pick-up. In steel cabinet, £8 8s.

COLLARO RECORD CHANGERS. Latest model
mixer changer. Reject and repeat mechanism. 8
records. Buper magnetic pick-up. A few only.
Delivery from stock. £19 7s. Gd

With crystal pick-up, £21 18s. 3d

COLLARO PORTABLE RECORD PLAYERS. Conslst
of a super quality Induction type gramophone motor
200-250 v. A/C with autostop and high-grade magnetic
pick-up. Mountedlin aleatherette carrylng case. Price
£11 bs. A few only. Dellvery from atock.

MANSBRIDGE TYPE CONDENSER. Huge purchase

of Midtary Surplus Paper Condensers. Buper quality,
ojl filled.

‘Working Bize Price Per

Capacity Voltage H Each  Doz.

2 mf. 1,000 4fx1ix1 2/6 20/-

2mf. 600 Six1ix1 19 14

1mf. 600 28x1§x1 1/- 8/-

RADIOGRAM CABINETS. Dignified appearance and
good workmanship.  Bize, 34iin. bigh, 1¢in. deep,
36in. wide. CabLnet only £26, with motor and
pick-up, £32 16s.

With Autochanger, £42 16s.

PERMANENT MAGNET HOBN LOUDSPEAKER.
tiandle 8 watts. Weatherproof. Complete with fixing
Lracket, horn mouth, 33x13¢, 33in. deep. B8oiled
but unused. Usual price £12, To clear at £3 10s.

8 OR 12 VOLT 4 PIN NUN-S8YNC. VIBRATORS,
716 each.

TRANSFORMERS for same, 12/6 each.
0Z4 RECTIFIERS, 10/-.
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Ionosphere Review—

many cases, obscured by the sea-
sonal effects in the latter. Often,
however, there is a retardation or
enhancement in the seasonal
variation in critical frequency
which is clearly due to the sud-
denly changing sunspot activity.
This shows that, apart from the
long-period influence of the sun
on the atmospheric ionization,
this also responds to the relatively
sudden outbursts and declines in
solar activity.

Detailed Correlation and Future
Prospects.—In Fig. 3 are given
(full line curves) the twelve-
month running average values of
noon critical frequency in Eng-
land, and of relative sunspot
numbers. The object of taking
twelve-month running averages is
to smooth out the temporary tluc-
tuations in the sunspot numbers
and the seasonal effects in the
critical frequency values, so that
the long-period effects in both
quantities may be inore clearly

Wireless World

that the latter follows the former
according to a substantially linear
relationship. However, there is
'some indication that the increase
in critical frequency is now begin-
ning to lag behind that in sunspot
numbers. Between the epochs
June/July, 1944, and June/ July,
1945, for example, there was an
increase in the sunspot number of
23.5 and in the critical frequency
of 1.1Mc/s, whilst the corre-
sponding values for the period be-
tween the epochs June/July,
1945, and June/July, 1946, was
54.3 in sunspot numbers and
2.2 Mc/s in critical frequency. So
that, although the sunspot num-
ber change more than doubled it-
self during the latter period as
compared with the former the
critical frequency change was only
just twice as great. This slight
departure from a linear relation-
ship may not be of significance
but it seems worth noting, having
regard to the future. The good
correlation between twelve-month

seen. It is done by taking for running averages of sunspot num-
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Fig. 3. Twelve-month running average of noon F, critical frequencies and
of sunspot numbers, together with Waldmeier’s predicted values of
smoothed sunspot numbers.

the mean for the epoch at the
centre of any month the average
of the twelve monthly means hav-
ing that month as the centre. The
two curves show that there is ex-
ceptionally good correlation be-
tween the sunspot activity and the
noon critical frequency when con-
sidered on a long-term basis, and

bers and of critical frequencies
applies to all the ionosphere layer
and for other times of day than
noon, though the magnitude of
the critical frequency change
varies with the layer and time of
day, being less for the E layer
than the F and less at other times
of day than at noon.
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We may now attempt to see
what effect the increasing sunspot
activity may have upon the criti-
cal frequencies during the coming
year. Though, as has been said
before, attempts to forecast the
variations in sunspot activity soimne
years ahead are not always suc-
cessful, the predictions made by
M. Waldmeier, of Zurich Obser-
vatory have, up to the present,
been very accurate indeed. The
twelve-month running averages as
forecast by him for certain epochs
in the cycle are shown by the en-
circled points in Fig. 3 up to the
year 1951, and we may take the
dashed curve as representing the
coming trend in the twelve-month
running average of sunspot num-
bers. It is seen that the maxi-
mum may occur in 1947, that it
may be higher than that of 1937
and that, for the next five or six
years thereafter the activity will
most likely be decreasing. The
running average for the middle of
the present year may, therefore,
have increased to 139, or about
50 above what it was at the same
epoch in 1946, and, if the critical
frequency should continue to fol-
low in a similar manner to that
which it has pursued in the past
year, then we might expect its
noon value to increase during the
period by about z.0Mc/s to about
10.7 Mc/s.

But, for practical purposes,
what we wish to arrive at is not
the highest running average of
critical frequency but the highest
monthly mean we are likely to
reach. It is not, of course, in the
middle of the year that we should
expect the highest daytime criti-
cal frequencies, but in early
winter months. And it is not
possible to deduce, from the
twelve-month running average
what the monthly mean for any
one month will be, owing to the
erratic month-to-month varia-
tions in solar activity. But,
from a comparison of Figs. 2 and
3 we might hazard a guess that
the highest daytime critical fre-
quencies of the present cycle will
occur about October or Noveni-
ber of 1947, and that during the
latter month the noon mean is
likely to be of the order of
14.0 Mc/s. This implies that the
mean noon M.U.F. for longest

distance working in these lati-
tudes next November should be
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1onosphere Review—
of the order of 49.5 Mc/s, whilst
on certain individual days izt

should be very considerably
higher.
Working Frequencies during

1947.—There are several reasons,
however, why frequencies as high
as this are unlikely to be put to
use during 1947 for regular short-
wave communication. To men-
tion only one—the working fre-
quency for a particular transmis-
sion path depends, not upoa
conditions at one point in the
ionosphere only, but upon cond:-
tions over a very large section of
it. And since jonosphere condi-
tions vary greatly with time of
day, season of the year, and
geographical and geomagnetic
latitude and longitude it is un-
likely that all these factors will
combine at once so as to permit
the propagation of such high fre-
quencies on a regular day-to-day
basis. But occasions when such
results can be achieved should, of
course, be much more frequent
than at present.

But what of the frequencies
likely to be of use for regular
long-distance communication this
year? Well, the detailed specii-
cation of such frequencies for zll
distances and directions over the
world’s surface is an extremely
complex business, so all that can
be given here are a few indica-
tions for a few long-distance cir-
cuits from this country, it being
understood that these refer to fre-
quencies regularly workable and
not to freak results occurring on
exceptional days.

For daytime transmission to-
wards Africa frequencies as high
as 29 Mc/s should be regularly
workable during the daytime in
the early part of 1947. These
will probably decrease Lut
slightly during the sumnmer, and
should increase to about 34 Mc/s
next Autumn. The lowest fre-
quency necessary for night-time
working should be about 10 Mc /s
during the early part of the year
and by Summer 15 Mc/s shonld
be usable the night through,
whilst by next winter frequencies
below about 14 Mc/s should sel-
dom be really necessary.

For communication with South
America very similar frequencies
to those mentioned above shoald
be wusable, and the seasonal

World

variations should also be similar.

Frequencies up to 26 Mc/s
should be usable during the day
time for communication with the
U.S.A. in the early part of the
year, falling to about 22 Mc/s
during the Summer and increas-
ing to over 30 Mc/s next winter.
For night-time use g Mc/s should
be the lowest frequency required
at first, whilst in the summer 15
Mc/s should last the night
through, and 1z Mc/s be the low-
est frequency really necessary
next winter.

Communication with the Far
ILast and India should be possible
on frequencies up to 25 Mc /s dur-
ing the early part of the year,
on those up to 2z Mc/s during the
summer and those up to 30 Mc/s
next winter. During the night 8
Mc/s should be the lowest fre-
quency required at first, rising to
about 14 Mc/s during the sum-
mer, whilst next winter frequen-
cies lower than about 11 Mc/s
should not often be necessary.

As has been indicated, {re-
quencies considerably in excess of
those given should become usable
on certain days, and we may ex-
pect that there will be consider-
able ‘activity and some achieve-
ment by the amateur fraternity
upon certain of these, such for
example as 50 or 56 Mc/s.

As to the coming years the
‘“falling’’ part of the sunspot
cycle is practically always of
longer duration than the ‘‘ris-
ing”’ part, so we may expect the
higher frequencies to hold their
own for some time to come. M.
Waldmeier's prediction does not
place the sunspot activity back
to the level which now prevails
till about the middle of 1949, so,
all things considered, we may
confidently expect ‘‘high fre-
quency '’ conditions to prevail—
at least during periods when the
ionosphere is undisturbed—until
at least the summer of 1g950.

WODEN AMPLIFIERS

HE ‘' Junior’' and ‘‘Classic”’

amplifiers made by the Woden
Transformer Co., Moxley Road,
Bilston, Staffs, have been rede-
signed and the undistorted power
outputs available are now 20 watts
and 60 watts respectively. The

price of the ‘‘ Junior’’ amplifier is
£27 108 and of the ‘‘Senior,”’
£47 T0s.
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TO THE EDITOR

Choosing Frequencies for Television «

“Functionalism” in Design ¢+ B.B.C.

Transmission Quality

Frequencies for Television

AN early statement should be
made as to what band of fre-
quencies in the radio spectrum
broadcasting authorities propose
ultimately to adopt for television;
an early international agreement
should be reached in this respect.

Whilst the present single London
station on 45Mc/s is giving satis-
factory performance, disadvantages
in the general use of frequencies as
low as this are: (a) interference
from widely separated stations in
other countries by ionospheric reflec-
tion (this occurs quite frequently at
sunspot maximum years), and (b)
lack of sufficient channels (on an
international basis) within the con-
venient tuning range of a receiver,
especially bearing in mind that
future television will require greater
bandwidth.

To avoid (a) {requencies used
should exceed 6oMc/s. There is
then no possibility of interference
taking place on an international
scale (except by tropospheric bend-
ing up to a limit of, say, 300 miles
under best (or worst!) conditions).

Even considering the use of the
present 40-50 Mc/s range so far as
“the establishment of a national ser-
vice is concerned, immediate prob-
lems are apparent. Stations even
100 miles apart can interfere (by
tropospheric propagation) with one
another.

The French vision on 46 Mc/s,
over 200 miles from here, is fre-
quently a good signal, and it is
understood that the Netherlands
will shortly have 10-kW vision on
45 Mcs, which will probably cause
trouble with the London station at
times.

Recently the American F.M.
stations around 44 Mc/s (particu-
larly WGTR Boston 44.3 Mc/s)
have provided signals here, at times,
greater in strength than those of the
London television signal, and the
interference has been such as to
completely spoil vision reception.
It is understood that these F.M.
stations have been directed to move
to higher frequencies, but they
represent only one example of what
may be expected with the ‘more
general use of these frequencies. In
the summer months the sporadic E

layer will cause strong signals, up to
60Mc/s, to be received from
Europe, even in the evenings.

There would be some advantages
in the use of frequencies over 100
Mc/s, particularly from the aspects
of aerial size and wide channels.

There is an increased tendency to
use pre-tuned straight receivers (ad-
mittedly an admirable arrangement
in most respects) for the reception
of the Alexandra Palace transmis-
sions. One visualizes, however,
difficulties with this arrangement
when further stations come into
operation in other parts of the
country—a set for the London
station would be of no use in Bir-
mingham.

Presumably one possible way of
overcoming this difficulty would be
to put a mixer in front of a 45 Mc/s
straight receiver and turn it into a
variably tuned set for higher fre-
quencies. D. W. HEIGHTMAN.

Clacton-on-Sea, Essex.

“ Symmetry or Circuitry? ”’
I DISAGREE with your February

Editorial; of course we should
buy our broadcast receivers on their
external appearance. So long as no
performance figures are published
we must assume that the manufac-
turer who hires the best designer
hires the best engineers. And, any-
way, the plumbing should be out of
sight in the bathroom, not exposed
in the drawing-room. Even for
more serious radio engineering a
dignified and balanced appearance
may be regarded as a sign of a
planned and unified design while a
collection of miscellaneous panels on
a rack is more than a suggestion of
an equally haphazard design.

J. H.

B.B.C. Transmissions

IN your January issue H. A.
Hartley writes with considerable
emphasis on the subject of quality
of B.B.C. transmissions. It would
be almost as gross an exaggeration
on my part to say that the quality of
B.B.C. transmission is always im-
peccable and distortionless as it is
for Mr. Hartley to make some of the
statements in his letter. [t is always
.

'
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dithcult and frequently impossible to
reply to or to refute charges of such
a general nature, and I would ask
Mr. Hartley, and for that matter any
other of your readers who may wish
to criticise B.B.C. quality, to ‘get
directly into touch with us and to
refer to specific items.

I would agree with Mr. Hartley
that the quality of B.B.C. trans
mission nowadavs is not alwavs of
the uniform high standard which we
were able to secure before the war
and to which we are gradually trying
to return. On the other hand, it is,
I suggest, quite untrue to say that
““there is no audible improvement
whatever since the war."" The re-
placement.of temporary studios and
improveéments in studio acoustics
need materials either in short supply
or not obtainable at all, and the
work is costly in skilled labour.
Some delay is inevitable in our pro-
gramme of acoustical work to catch
up the years lost in the war.

Mr. Hartley dismisses recorded
programmes with a sweep of the
pen. The fact is that much of the
B.B.C.’s output which finds enthusi-
astic approval from millions of
listeners could not be achieved with-
out the aid of recording. It is there-
fore our job to transmit these pro-
grammes at the highest possible
quality, a task which is being con-
siderably helped by our taking into
service during the past year the first
model of the B.B.C.’s own design of
disc recording equipment, which is
agreed by all who have seen it to be
a considerable advance on any other
disc recording equipment.

While it is our desire always to
put out quality which will satisfy
even the most ‘‘ quality-conscious ™ *
of our listeners, it is, in my view,
even more important to secure a
generally higher standard of recep-
tion by the majority of listeners
throughout the country. Unfortun-
ately, the two are not always com-
patible, at any rate at present, when
transmission is confined to the
medium- and long-wave bands which
are so congested that they do not
provide sufficient space for our
needs, H. BISHOP,

Chief Engineer, B.B.C.

Universal Transformer

HILST reading A. S. E. Acker-
mann’s ‘‘ Scientific Paradoxes

and Problems’’ recently, it occurred
to me that the solution to the
grocer’s problem of weighing in-
tegral weights of material up to 4olb
with the minimum number of
weights is also a solution to the per-
ennial problem of designing a really
universal transformer for heater
voltages, etc., for experimental
work. The solution to the problem
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is see the fact that by suit-
able additions aud subtractions the
re%uired integral numbers may b2
obtained from 1, 3, 9 and 27. Ths
solution is general and may be ex-
tended for higher values. Thus, ifa
transformer 1is designed with the
usual primary tappings and a num-
ber of secondary windings giving 1.
3, 6 and 27 volts respectively, by
suitably combining the windings
(with the aid of a chart) a very use-
ful range of voltages up to 40 volts
is available.  The addition of an
81-V winding extends the range to
0-127-V in steps of 1-V, and so on.
The transformer should be suitably
marked so that the windings may be
connected to give ‘‘phase assist-
ance’’ or ‘‘ phase opposition.’’

I do not know whether this prin-
ciple is commonly known or used.
but T do not recall having seen it
applied or recommended anywhere
However, in these days, wlhen test-
ing apparatus must be extremely

Wireless World

wight profitably be
A. E. BROWN.

versatile, it
given publicity.

London, W.3.
Technical Assistants

. H. CAZALY (your February
issue) is wrong; the technical
assistant is usually recruited from
the local grammar school and does
not realize until too late that he is
in a dead-end job. He could
acquire professional status, but no
one tells him that until he is too old
to start to do so.

As an academic specialist (or
Head Wizard) I can assure Mr.
Cazaly that I always come out of
the clouds to say where the valve
holders are to go; after all, the en-
gineer is responsible for the.job and
its appearance. If he can’'t look
after the practical-side too he should
retire to the sheltered cloisters of a
Government Department.

THOMAS RODDAM.

London, S.W.

THE CUSTOMER IS .ALWAYS RICHT

I DID not then have that high
regard for the ability of our
scientists that 1 subsequently
acquired as the war progressed and
as I saw their inventions pull us
time and again out of a mess.”’

This statement by Marshal of the
Royal Air Force Sir Arthur Harris
is a satisfying tribute from one oi
radio’s best customers. At the be-
ginning of the war ‘‘we had nc
conceivable means of identifying
. . . an average-sized town’'’; to-
wards the end of 1944 ‘‘we could
hope to hit so small a target as the
banks of a canal whenever we
wanted to, in any weather. . . ."’
This advance was entirely due to
radar. Every stage in the offensive
war followed a new advance on the
radar front: it is clear that without
the aid of Gee, Oboe, H,S, G-H and
Window the war would certainly
have been lost. Without the atti-
tude of mind which assumed that
the scientist was worth listening to,
either on navigational aids or on
operational research problems, the
war would have limped on as incon-
clusively as the peace.

‘“ Bomber Offensive’’ is the first
clear account of just how the many
scientific aids to warfare were used.
The multiplicity of radio devices
fall into a natural perspective in
terms of the techniques and strategy
of their period. We see the wood
at last, with each tree making its
contribution. Gee, first used seri-
ously on the night of March 8th-gth,
1942, for a raid on Essen, begins

1 Bomber Offensive by Sir Arthur Harris.

Collins; 21s.

the history rather unsuccessfully,
for eleven major attacks during
three months did no serious damage.
Oboe was first used in December,
1942, and H,S on January 3oth-
31st, 1943: on March sth-6th, 1943,
Oboe was used for its first major
attack, on Essen, and now at last
both Berlin and the Ruhr became
vulnerable. With the dropping of
Window on July 2z4th-2sth, 1943,
the radar war settled into its stride.
Of our bombing policy, the
author writes: ‘‘ there was nothing
to be ashamed of, except in the
sense that everybody might be
ashamed of the sort of thing that
has to be done in every war, as of
war itself.”” Radio technicians who
condemn ‘' Bomber Command’’
must condemn themselves, for it
was their work which helped to pro-
duce the fire-storms which wrecked
Hamburg. Application of the same
techniques to peacetime prosperity
and stability might help to ease our
consciences. T. R.

“TESTGEAR” MAINS RESISTOR

NEAT wire-wound mains re-

sistor measuring 3in x 1}in over-
all has been produced by Morton &
Dismore, 52¢, Old Church Road,
Chingford, London, E.4. The re-
sistor which is available in two
types, 1,000} at 0.2A and 600{) at
0.3A, is space-wound with nickel-
chrome wire on a cylindrical cera-
mic former and is provided with a
tapping contact and 4BA one-hole
fixing. The price is 4s god.
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THE NEW MULTITONE

radio set
FOR THE deaf

Pl In 1933, we produced the first com-
bined Wireless Set and Hearing Aid.
Many ol these are still in use. Our
latest model is a powerful all-wav®
super-heterodyne. It is built in
accordance with the latest develop-
ments in radio receiver design,
coupled with our long experience in
the manufacture of Hearing Aids.
The Radio Set for the Deaf is a
unique instrument. It can be used by
a deaf person either to listen in
comfort to broadcast programmes
from all parts of the world, or as a
powerful hearing aid enabling the deat
person to join in the general convers-
ation. In this latter capacity, it is
certainly the most powerful instru-
ment available anywhere. The
instrument incorporates an ‘‘ output
limiter,”’ the function of which is to
protect the deaf person from sudden
loud noises, thoughtless manipulation
of the controls, or atmospherics.
There is also a tone control, enabling
the deaf person to vary the qualityof |
reproduction to his or her individual |
requirements, and an independent |
volume control.,
The deaf person has the choice of
listening with a single earphone,
double earphones, miniature ear-piece
or bone-conductor. We recommend
the use of double earphones, incorp-
orating our patented Unmasked
Hearing system, which gives a degree
o intelligibility quite unobtainable
with any other form of receiver.

SPECIFICATION

8.valve ruper-hzterodyne, with 5-watts |
-pull pentode output..
/ %ﬂ::y?é A‘:fwmauc Volume Control on
R.F. stages, together with Audio
F;equency Automatic Volume Control
on Hearing Aid.
Variable Tone Control.
Built-in Crystal Microphone. ’
Cabinet, horizontal  type, Figure
Walnut, 24 ins. X 12 ins. X 10 ins.
Mains voltages 110-250 volts A.C
3 Wave Bands . — Home and European
Model — 16-50 m., 200-550m ,900
2,000 m. Overseas Model — 13.5-
38 m., 36-120 @, 200-550 m,

MULTITONE

ELECTRIC COMPANY LIMITED
92 New Cavendish Street * London* W.1 ‘

C.R.C.104
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Wireless World

RANDOM RADIATIONS

By “DIALLIST”

An Ingenious Scheme

THE masthead photograph on
the cover of the December
Wireless World, showing the new
Brookmans Park ‘‘anti-near-fad-
ing ’’ radiator, probably made some
of you feel a bit dizzy. Those of ¢
you who could study it without
nausea probably wondered how the
vértical radiator was adjusted to do
its stuff. What was required was
a circular horizontal polar diagram
with the greatest possible non-
fading radius. That means maxi-
mum ground-wave and minimum
sky-wave. No doubt you grasped
that the purpose of the adjustable
booms at the top and of the vari-
able inductor on the g4o0ft plat-
form was to enable the current dis-
tribution in the radiator to be so
regulated that this desirable state
of affairs would be achieved. The
coil is connected across the two
sections of the mast and it was used
for the final adjustments. Here's
the way in which these were carried
out. The transmitter was arranged
to radiate square pulses. These were
fed alternately to the mast and to
a short aerial. The ground-wave
range of the latter was short and
observers were posted at places be-
yond its skip distance. Their re-
ceivers thus picked up one pulse
from the sky-wave of the short aerial
and the next from the mast ground-
wave. The output of each receiver
was fed to a double-beam cathode-
ray tube, one display pulse-form be-
ing locked to the radiation from each

radiator. There was thus no con-
fusion owing to changing conditions
in the ionosphere and the results of
adjusting the loading coil could be
observed immediately.

Some Coil !

The loading coil itself, by the
the way, consists of turns of 4-core
cable with a mineral insulation. But
the cores don’t form the coil, One
pair carries the circuits for aircraft
warning lights and the other that
of a telephone to the masthead
The cable is sheathed in copper and
it is that sheathing which consti-
tutes the actual coil. The results
achieved have gome up to all ex-
pectations. To the south the soil
conductivity is bad and here fading
has been severe in the fringe region.
The non-fading range was distinctly
poor. With the new vertical radia-
tor this has been increased by 35
per cent. To the north, where soil
conditions are good, the range of
the genuine service area has been
lengthened by almost 75 per cent.
There can’t be much doubt that the
new Brookmans Park vertical radia-
tor is the most efficient anti-fading
aerial in the world to-day.

aoao
The

*“Tron " Problem

MY colleague ‘‘Free Grid '’ asks
‘“ How did the suffix ‘tron’

Some ‘‘scolard,’”’ he

suggests, may be able to provide

the answer. Well, 1 don’t never

claim to be no scolard, but I think

originate ?

M.I.LE.E., 2nd edition
M. G. Scroggie, B.Sc., AAM.LLE.E.
AM.LE.E., 3rd Edition
Seventh Edition ...

TELEGRAPHISTS, by H.
and L. E. Q.
Colebrook, B.Sc., D.I.C., A.C.G.I

Sowerby, B.A., Grad. LLE.E.

TELEVISION RECEIVING EQUIPMEN’I‘, by W. T. Cocking.
FOUNDATIONS OF WIRELESS Fourth revised Edltlon, by
RADIO LABORATORY HANDBOOK, by l\l G Scroggie. B. Sc .y
WIRELESS SERVICING MA\K;';AL by W T Cocking, l\I l E. E .

HANDBOOK OF TECHI\ICAL INSTRUCTION FOR WIRELESS

BASIC MATHEMATICS FOR RADIO STUDENTS, by F. I\I
RADIO DATA CHARTS. Fourth Edmon, Revised by J McG

LEARNING MORSE. 335th thousand

Books issued in conjunction with  Wireless World ”’
Net Post-
Price age
12/6 (4d.)
7/6 (4d.)
12/6 (bd.)
10/6  (4d.)
M. Dowsett, M.I.E.E., F.Inst.P.,
Walker, A.R.C.S., Eighth Edition 30/- (7d.)
10/6 (5d.)
7/6  (4d)
s - 6d. (1id.)
RADIO WAVES AND THE IONOSPHERE, by T. W Bennlngton 6/- (8d.)
Obtainable from booksellers everywhere or
direct (cash with order) from the publishers
ILIFFE & SONS_LTD., Dorset House, Stamford Street, London, S.E.1
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I can help. It all goes back to our
old friend electron, the Greek word
for amber (little did the first coiner
of that word realize that amber was
indeed to be foreverl), which
actually means ‘‘the shiny stuff.”
In the early days of wireless certain
Americans, realizing that valve
operation depended on a stream of
ejected electrons (meaning electrons
this time and not amber) thought it
would be a good idea to make the
termination -tron denote any piece
of apparatus which functioned on
these lines. Lee de Forest is not
guilty, for he called the first three-
electrode valve an audion. T rather
suspect that Hull was the culprit
with the dynatron. The man who
first used electron as an English
word was, I believe, Johnston-
Stoney; he, therefore, is the foun-

der and ‘‘onelie begetter '’ of the
whole ““ tron’’ tribe.
How Many ?

Toute la Radio produced some
time ago a glossary containing the
best part of a hundred trons. Last
month it had to add a supplement,
containing a further thirty. Some
of these are mere trade names, but
the majority have some kind of text-
book authority behind them.

000
Aircraft and Ghosts
HAVE you noticed when watch-
ing a television screen the
curious effect that may be caused
by a passing aircraft? You see it
best of all it a test pattern happens

to be on the screen. ‘‘ Ghosts "
of the lines appear, sometines
consnderably dlsplaced from the

originals. This effect is due to the
arrival of the signals by two
different paths, one direct and the
other by reflection from the aircraft.
[ am told that it is something more
than a nuisance when reception
takes place near busy airdromes.
Before the days of radar G.P.O. en-
gineers had remarked on the inter-
ference which aircraft could cause
with the reception of telephony via
a U.S.W. radio link. An eminent
television man with whom I was
talking the other day told me that
he thought that interference from
aircraft would make the use of radio
relays for television impracticable.
I haven’t enough experience of the
effects of this type of interference
to be able to express an opinion.
Perhaps some readers who suffer
from it will tell us whether or not
they regard it as really serious.

0O0oa
Tuning Drives
IT beats me to understand why so

many manufacturers of wireless
sets still stick to detestable and un-
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reliable tuning drives depending on
loops of string and systems of pul- I
leys. I am assured that there are |
good and dependable drives of this
kind and I don’t deny the possi- |
bility of the existence of such. My
fate, though, is to encounter not
such as these, but drives for which
it is difficult to find printable de-
scriptive adjectives. The pulleys
become loose on their spindles in
those that I try; the strings stretch
or break. To set matters right you
may have almost to disembowel tae
set and when you’'ve done the job
there’s no guarantee that it wor’t
have to be done all over again in
the not-so-distant future. Service-
men, | find, share fully my hatred of
these Heath Robinson contraptions,
declaring roundly that they give
them more unnecessary and uncon- |
genial work than anything else in
the make-up of wireless receivers.

BROADCAST RECEIVERS

ARTICULARS have been re-
ceived of the first post-war,
radiogramophone to be produced by
E. K. Cole, Southend-on-Sea. It is
a four-valve (plus rectifier) supernet
with a power output of 2 watts and,
in addition to the usual short,
medium and long wavebands, has
provision for the reception of
television sound. Five stations
(three on medium and two on long
waves) can be selected by push
buttons. A spring-suspended Gar-
rard turntable and pick-up is used
and the four-position tone control
is effective on both radio and gramo-
phone. The price is £52 108, plus
£11 55 9d pujchase tax.

Ekco also announce that it is
hoped to deliver substantial quan-
tities of their Model CR32 car radio
receiver before Easter. Five
medium-wave and one long-wave
station are now available for puash-
button control and a moulded pip
is incorporated on the station-
selector control to permit tuning by
touch, thus avoiding distraction
while driving. A Model CR6o with

larger output has been designed for |

large saloons, coaches, etc. Tele-
scopic and under-car aerials will be
available.

A new ‘' Cameo’ universal re-
ceiver, Type ELBo. has been intro-
duced by Rees Mace Manufacturing
Co., 40. Welbeck Strect, London.
W.1. This supersedes the Model
Us4A and consists of a four-valve
(plus rectifier) superhet for roo-250
volts, with three wavebands and
provision for pick-up and external
loudspeaker. The dimensions of the
plastic-fronted wood cabinet- are
15inx0inx74in and the price is
£15 158, plus £3 8s 6d purchase tax.

RESPONSIBLE  MEN

must relq upon
vesponsible composeonts

APTAIN of Britain’s newest air liner

or pilot of an air taxi, the man at the
controls relies on his instruments. On
their performance rests the safety of his
ship. They are good instruments, pre-
cision-built by British technicians—men
who have developed the latest radio, radar
and electronic devices. Such men in the
Bulgin Research Laboratory produce
reliable components for every branch of
radio and television. You will know a
Bulgin component by its sterling per-
formance.

BULGIN
(akcs, aTs MRS OM{C MW 57 o

"
Famond Jtt
A. F. BULGIN & CO., LTD.

BYE PASS ROAD - BARKING - ESSEX
RiPpleway 3474 (5 lines)

www americanradiohistorv com
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Wireless World

INVENTIONS

A Selection of the More Intefesting
Radio Developments

VELOCITY MODULATION

N electron stream is velocity-
modulated by passing it through
a hollow resonator in the ordinary way.
The *“bunched ” stream is then pro-
jected against a secondary-emission
electrode, where each “‘bunch’
liberates  corresponding pulses  of
secondary electrons, though the effect
is much more intense. The new elec-
trons are released instantaneously, so
that the frequency, or relative spacing
of the amplified bunches, is not affected,
whilst the output from the tube,
whether used as an amplifier or oscil-
lator, is greatly increased.

In a tube of the klystron type, the
secondary-emission electrode is situated
at the entrance to the second resonator,
facing the collecting anode. A high
potential of the order of 8,000 volts is
required on the anode, though the other
operating potentials need not. exceed
400-600 volts.

Standard Telephones and Cables,
Ltd.; J. H. Fremlin; and R. N. Hall,
Application date May 241h, 1940. No.
577278.

BEAM SIGNALLING

NE or more gas-discharge tubes are
placed close in front of a short-
wave beam transmitter, the longitudinal
axis of each tube being set at right
angles to the plane of polarization of
the radiated waves. A glow-discharge
is maintained through each tube by a
steady D.C. voltage, on which a signal-
ling voltage is superposed through a
transformer in series with the supply.
A narrow central zone of signals is
thus created along the axis of the exist-
ing beam, and may be used either for
the blind landing of aircraft, or for the
remote control of mobile craft, or for
point-to-point signalling, with a high
degree of secrecy, and with little risk
of unauthorized interception or of de-
liberate jamming. If the main beam
is radiated from a hom-shaped aerial,
the length of the cylindrical discharge
tube should be about one-third the
diameter of the horn.
H. Hughes and Son, Ltd.; A. H. W.
Beck; and A. ]. Hughes. Application
date January 1oth, 1941. No. 577458.

RADAR

HE effect of interference on the

reception of pulsed signals, such
as are used in radar, is minimized
by utilizing the fact that whilst the
signal recurs at constant intervals, the
disturbance is random. In diagram
(a), the echo signals B from exploring
pulses A are shown under ideal con-
ditions, whilst (b) illustrates the obscur-
ing effect of interference.

According to the invention, the mixed
output from the receiver is rectined
and fed to one end of a time-delay line,
whilst impulses A1 in diagram (c)
(having the same frequency as the ex-

ploring signals A) are¢ applied to the
opposite end of the sanie line. Tapped
off at equal distances along the line are
a number of valves, each biased to
respond only to voltages greater than
those applied by the A1 impulses alone.
Each valve is coupled to a condenser,
which thus serves to integrate the com-
bined effect of the echo signal B and
the interference R, when these coincide
with the passage of the timed impulses

B A

March, 1947

the signals with frequency, across the
resistance-capacity load circuit of the
C.R. tube, there is included in the
cathode circuit of the amplifier a
degenerative resistance-capacity coup-
ling having a time-constant equal to
that of the load circuit, and a resist-
ance which is determined by the im-
pedance ratio between zero and the
cut-off frequency of the signals to be
amplified.

In a typical case, where the load
circuit of the television tube was one
megohm shunted by a capacitance of
25 upF, a back-coupling resistance of
250,000 ohms, shunted by 100 puF, was
found to give linear amplification over
a signal-band of 12 Mc/s. In practice,
to avoid the necessity of applying
large biasing voltages to the amplitier,
the large ohmic resistance in the

B B

NNNNNNNNEN kg
S~ >

A A A B
B B
(b) B

]

N

(c)

PN

~

/A
A

Reduction of interference with radar signals.

Ax.  The resulting indications, shown
in diagram (c), can be identified with
the position of the corresponding valve
along the delay line, thus allowing the
time interval between the original ex-
ploring pulse and its echo signal to be
ascertained.
W. S. Percival.

November 30th, 1939.

Application date
No. 577275.

TELEVISION AMPLIFIERS

AN amplifier is designed to give sub-
stantially linear results over the
wide band of frequencies delivered by
a television pick-up tube. In order
to offset the increasing attenuation of

wwWw americanradiohistorv. com

cathode circuit is replaced by the high
anode impedance of a pentode valve,

Marconi’s Wireless Telegraph Co.,
Ltd. (assignees of O, H. Schade). Con-
vention date (U.S.A.), January 20th,
1943. No. 576277.

[ The British abstracts published |
! here are prepared with the
rmission of the Controller of
l .M. Stationery Office, from
! specifications obtainable at the
| Patent Office, 25, Southampton
| Buildings, London, W.C.2, price
! 1/- each.
1
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RESISTORS - CERAMICONS - Hi:K CERAMICONS
SUPPRESSORS - POTENTIOMETERS
VITREOUS ENAMELLED WIRE-WOUND RESISTORS

ERIE RESISTOR LIMITED

CARLISLE ROAD * THE HYDE - LONDON - NW.9 - ENGLAND
RESISTOR, LONDON

TELEPHONE : COLINDALE 8011-4 TELEGRAMS : RESISTOR, PHONE, LONDON CABLES :
FACTORIES ; LONDON, ENGLAND . TORONTO, CANADA . ERIE, PA., U.S.A.
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SYDNEY S, BIRD & SONS LTD.

CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX
‘Phone : Enfield 20712, 'Grams : ** Capacity, Enfield.”

NEW TYPES FOR
MIDGET RECEIVERS
HEARING AIDS
METEOROLOGICAL
INSTRUMENTS
ETC,

HIVACLIMITEL

THE SCIENTIFIC

VALVE
BRITISH

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

Wircless World

# BERRYS

March, 1947

{SHORT WAVE) LID

For Precision Componenn

|1LLUSTRATLD CATALOGUE
W.W.* 6d. Post Fiee

THE “Q-MAX ™ CHASSIS CUTTER
Does away with tiresou.c drilling and
scraping. Holes cut eaeily and cleanly.
Punch cuts through chassis, die preventa B
distortion, apanner turns bolt to cut holeu
Bize of holes 11° {octal) o 0/8

14" and 1}°

" 3 12)(5
(Postage 9d. extra)

THE *Q-MAX?”
ABSORPTION
WAVE-METER &
PHONE MONITOR
For checking fre-
quency huriaonies
and parasitica in
Osciilators
Doublern etec.

SLOW MOTION

(PATENT
DIALS

“Q-MAX" FULL
VISION BLOW
MOTION DIALB
FOR INDI-
VIDUAL CALI-
BRATION. Com-
with  dial

All amateur boands
covered by plug-in
inductances. WX86 plete
engraved 5 blank
scalea and 1 call-
brated 0-180°, glass
and escutcheon.
SMDA. 9-1 Blow
Motion Drive with
large fluted knol
(dial 6" x 317, 15/8
(dial onty, 3/-). |
(Postage 2d. extia)

Westector—auto-
matically connected
ncross the tuned
clreuit by insertirg
phone piug for
monitoring  phone
tranamissions.
PRICE 35/-.

(Price includes one
inductance. Extra
inductances, ea. 4/9)

Obtainable from your local **Q-Mazx ™ Dealer or direct from

BERRY'’S (Short Wave) LTD. 1

25 High Holborn, London, W.C.1
Tel.: Holborm 6231.

PRINCIPAL \
FEATURES
VOLTAGE RANGE
I mY to 100 volts.
regguEe
50 ¢/s to 250 ke/s.

ACCURACY

+5% of the actual
reading.

Type 378

INPUT
IMPEDANCE

2 megohms. This instrument is no

available from stock. Writ

ZERO SETTING

Stable and remains
seton all ranges.

for full particulars an
specification.  PRICE £7

l
|
| @Fvuznmu LABORATORIES LT

1 w O 0D

1
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Rate B/- for 2 lines or less and 3/- for every additionsl

Hne or part thereot, average lines words
Numbers . wo ds plus 1/- Press Day: :prl 194
issus, post Thursday, March Bth. No responsibuiify

mocepted for errors

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 deal with any complaints regarding

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS
OMMUNICATION receivers. ‘" Dale *
will have them as soon as trading com-
ditions allow.—Remember— Dale  Electronics,
Ltd., 105, Bolsover St., W.1. Mus. 1023.
1947 amplifiers, chassis or portable; also
record players, Collaro, Garrard,
etc., sprakers, components, at lowest prices;
example Goodmans 12in 119/-, stamp list.—
Radjo Unlimited, 16, Carnarson Rd., Leyton.
DE luxe ac/dec 200-250v 5-valve all-wave
superhet chassig (16inx7inx2in), com-
plete with valves and speaker, large illumi
ated tuning dial, sockets for gramophone pick-
up, ete., ideal to build into your own radio-
gram, tested ready fr use; 15gns.
PETER Pan de luxe midget kit, with modern
plastic cabinet and valves, complete in every
detail; £11/9/7 (illustrated brochure on re-
ceipt of 2l4d. stamp).
DOUBLE, moving coil headphones and movirg
coil microphones; 10/6 the set, post 9d (ex-
Government, guaranticed perfect).
NEW unused hand_grip microphones with
pressure switch, 7/3, post 8d; B.1. 8mid
300v electrolytic condensers, 3/1; B.L 8m:d
500v  electrolytic condensers, 4/11; 0.0005
stondard twin gang condensers, brand new,
quality product, 12/-, post 8d; car radio sup-
pressors, 1/6 ea; vibrators, most types, 12/6.
IL.LP. RADIO BERVICES, Ltd., 55, Coun:iy
Rd., Liverpool, 4. Aintree 1445. Estab. 1935.
1 46-7 new radios.—Brand new Universal
Midgets, a.c.-d.c. mains, med.-long waves,
4v, periect goods, in makers’ sealed cartons
with guarantees; £12/17/6; cash with order;
executed rotation; send s.a.c. for list leading
makes sets.—Radio Bargajns, 261-3-5, Lich-
field Rd., Aston, Birmingham, 6. (6545
ELERADIO. — Replacement radiogram
chassis, model 50A, ready for immediate
delivery, 7-stage all-wave superhet, with nega-
tive feed back, slze 13l6x5l4x’ factory us-
sembled and tested, £12/12 plus P.T. £2/134;
amplifier for mike or records, a.c./d.c., 4.5
watts output, assembled and tested, £5/15; all-
dry midget superhet for car radio, etc, com-
pléte in aluminium_ case, size 10X6X6, £10/10,
plus P.T. 45/-; all above and many othess
available for home construction with consider-
able cash saving; stamp will bring full lists —
Teleradio (Dept. W.W. 157, Fore St., N.18.
Tottenham 3386. (6627

CHARLES . AMPLIFIERS.—Apnouncing &
new version of their famous HFA1 ampli-
fier—the HIFA3 incorporating a pre-amplifer
to enable the use ol moving coil piCk-U£s
direct; this amplifier in conjunction with the
Lexington moving coil ?‘lck-u apd the
B.AE.C. twin cone speaker grovi es the
Lighest obtainable fidelity of reproduction;
the complete range now comprises amplifier
JIFA1 7watt cathode follower output for
crystal  pick-ups; BF%Z single-ended :or
crysial pick-up; the HFA3 for moving coil
ick-ups; tuner unit TU2 combination HuFer'
Eet t.r.l. feeder unit; full comstructional blue.
prints 2/6 each; full kits or separate com-
ponents available or supplied resedy assemblefl;
stamp for comprehensive catalogue.—Chatles
Amplifiers, le, Palace Gate, Kensington, W.8.
RECEIVERS, AMPLIFIER8—SECOND-HANKD
A 88 receiver for sale, first-¢lass work'ng
condition; state offer.—Box 6117.
'R.C.A. AR77E receiver with speaker; £4% —
- 254, Grove Green Rd., E]11 Ley. 4936.
EX-R.A.F. R1155 receiver (less D F. stages),

212 or oifers.—Frost, 12, Haliord Rd.,
Ickenham. P 6678
AI\IBASSADOR 20 watt radio amplifier, long

and medium waves, as new, £25.—Ben-
bow, 7, Widgeon Rd., Darlington. [6855
10-\'ALVE comm. recelver with speaker to
match; would suit amateur; £45 new,
woiuld accept nearest offer £35.—Box 6215.

ALLICRAFTER 8ky Champion, 9 valwes,

7-550 metres, good condition; £29.—
Scott. 66. Braxted Park, Streatham, S.W.16.

Dartridge  Mews

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 15 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 providing
alternative mounting.

Illustrated above is mounting style
““DN " which can be employed if
desired on all components wound to
special requirements.

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. Qur stock range now
covers almost all normal require-
ments, and by availing yourself of this
service ycu will save the inevitable
delay in the production of a special
component.

CATALOGUE

A new catalogue illustrating various
mounting styles is now available.
This incorporates full data on our
components, including fixing dimen-
.sions, weight, method of termina-
tion, etc. You are invited to send
for a copy, issued free of charge.

R.C.M.F. EXHIBITION
We are exhibiting at the R.C.M.F.
Exhibition held at the Horticultural
Hall, S.W.I (March 10th-13th). We
extend a cordial welcome to our
friends in the trade to visit us at
Stand No. 63.

Tefephaae: Abbey 2244

PARTRIDGE

TRANSFORMERS LTD

76-8, PETTY_FRANCE, LONDON, S.W.|
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ATIONAL H.R.O. 9 coils 50kes to 30mcs,
band spread hambands, mains unit spkr.,
absolutely as new; nearest £80.—Box 6098.
88.LF. 175kc to 30 meg., complete aund
working, price £47.—R. F. Skinner,

17, Nelson Rd., Ashford, Middx. Callers by
appointment. {6874
HALLICRAFTER Bkyrider 822R 110-250v
A.C.-D.C. 8v 4 bands, 110kc-18mc, per-

fect order, thoroughly overhauled; best offor
over £30; N, London Archway 2544.—Box 6364.
ALLICRAFTER Model S-27 communica-
tions receiver, 15 valves AM/FM., £32
complete; callers only.—2, Crescent Court,
Golders Green Orescent, London, N.W.11. [6871
PHILLIPS (Continental) ~6-valve (F.C,
I.F., DDT., Pen. output, rectifier and
barettor), all-wave set, .C.-D.C. or dry.ba.t‘
tery—Ofi’ers to 155, Cheston Ave, Sh[lélev,

Surrey. 879
TEST EQUIPMENT
l\IIL AMMETERS 0-1, 2in scale, unused,

ex-R.A.F, to ALD. spec. 400, 17/6.—
Paynter, 30, Capri Rd., Addisoombe, 8y.
ODEL 665 Weston selective analyser,

model 664 Weston capacity meter and
case, £35.—'Phone: Burgh Heath 2062. (6868
VO valve tester Avominor Universal with
Avodaptor, £20; exchange typewriter.—
Service, Grimston Rd., Fulham. Ren. 1913.
\)\ ESTON E665 analyser, complete with
case, reconditioned by makers, ofters.—
L.ewin, 4, Ashley Ciose, Walton-on-Thames.
'\ ESTON spalyser, new, 20,000 o.p.v.,
£20; R.C.A. Junior Voltohmyst, elec-

troni¢ voltohmmeter. new, £20.—Box 5629.
A types test insta, and meters repairs,
rebuilds, or constructed to order, prompt
attention—Fielding, Leahurst, Westminster
Rd., Ellesmere Pk., Eccles, nr. Manchester.
ETERS, 0-5 ma, moving coil, 2%%in flush

mounting, bakelite _cases, rand Dew;
22/6 each, post paid.—J. W. Forrest, 292,
Accrington Rd., Intack, Blackburm. ancs.

PEED up service by reading correct volt-
) ‘ages; use the Holmer valve voltmeter,
£18; list.—Makers: Holiday & Hemmer-
dinger, Ltd., 74, Hardman St., Manchester, 3.
VFHANKS for waiting.—The Roberts port-
able combined valve and circuit analyser
ready for distribution (In rotation) in Teb-
ruary.—Particulars and price from Bole Dis-
tributors, Messrs. Kerr{'s (Great Britain),
Ltd., Warton Rd., Stratlord, London E.15
“TAVEME'I‘ERS, ex-Govt., class No.
Mark II, ranges 1,900-4,000 ke/s, 4.000-
8,000 ko/s, check frequencies at {ntervals of
1 mec up to 25 mo/s, oscillator crystal check,
hattery operated, supplied with spare vibrator,
spare valve, and imstruction book, brand new:
£6/15. carriage peid; send for fully descrip
tive leaflet; also 2 few only less spares at 85/-
(carriage 3/-).—U.E.I Corpn., 32, 8t. Gabriels
R4., London, N.W.2. {5910

VALVES
FOR disporsl i bulk; 6AGS (5], 604 (2)
9002 (10), 6AKS5 (5), 9001 (7), 956 (4),
X.

955 (1); £22.—27, Lime GQrove, Ruislip, Midd
MERICAN Acorns, new and unused, 9558
25/-, 9868 27/6; Phililﬁ M /¢ microphone
with input tir. and heavy chromium telescopic
floor stand, £8.—Box 6210. (6928
COTTS8 VALVE SERVICE.—We definitely
carry largest stock BVA valves on Bouth

Const. nd p.c. stating valves required. We
shall reply per return.—14, Gardner 8t..
Brighton. {6969

18 new valves.—43, 45, 75, 78,

POSAL
MX40, MKT4: (5p), EF6, EF8, EL50, also
other standard types, at list plus p.t., ¢.w.0;
32,F 450v.w., 7/6; sa.e_ for spares ist.—
8 ﬁ‘ureka." Seagrove Av., 8. Hayling, Hants.
NEW LOUDSPEAKERS

I_ IGH c&ua.lity, precigion-built _ speakers,

Ticon magpets, detachable dia-
phragms, diecast chassis, twin cone.—Broad-
cast

Ai Acoustic Equipment Co., Ltd., Broad-
cast House, Tombland, Norwich 26970. (6435
UPPLIES of 5in to 16in P.M. speakers,
crystal, moving-coil microphones and
stands; arpature crystal and moving-goil
P.Us; all components includin matched
Tesistors and valves available for high fidelity
amplifiers and receivers and W.W. circuits;
we stock only the highest grade components.——
Write_Rogers elopments Co., 15, Llanover
Rd., Plumstead, 8.E.18, or phone Woo. 4147,
LOUDSPEAKERS. SECOND-HAND
TIOW Hartley-Turner; first offer over £8.-
4 Yoale. 4, Avondale Rd., N.13. [6993
ROLA G12. P.M., perfect cond., in original
box; delivery London, £5.—Box 6475.
MAGNAVOX 66, 1350 1/coil, 15 s/coil, less
transformer, £6; ditto, 750 ﬁeld. £5/10;
Rola G12s, Magnavox 558, flelds from 350 to
2000, 15 ohm speech coils, all reconditioned,
also 5in P.M, Celestions, less transformers,
15/.—Sound Service Radio, 80, Richmond
Rd., Kingstonon-Thames. Kin. 8008. (6890
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RADIO SPARES

MAINS TRANSFORMERS. Primarifes 200/250
Secondarles 350-0-350 volts.

volts®

TYPEO. 100ma. 4v.58., 4v.88.. .00 .1s 34.6
TYPED., 100ma. 6.8v.5a. 5v.3a. ..., 34/6
TYPEE. 120ma. L.T.sasTypeO , ..., 37/6
TYPEF. 120ma. LT.weasTypeD ,, 3716
TYPE H, 200 ma. Three L.T.s of 4v. 6a.+

4v. 3a. Bectifier ., auiiwnrvisvirines . . 47/8
TYPE1l 200 ma. ’;‘hree L.T. s of 6.8v. Ga.$

&v. Ba. Rectifier ..... s 4718

Seconduws 500 0 500

TYPE J. 200 ma. Thres L.T.e of 6.3v. 6a.+

Sv.3a. Rectifler ... oo BB
TYPE K. 200 ma. Three L.T.s of 4v. 6a.4+

4v. 3a. Rectiner .., ..., ... 56,-
TYPE L. 260 ma. Three L.T.a of 6.3v. 6a.4+

Sv. 3a. Rectitfer ...... . ¢ ieiiiiiieiiiiiias 59 -
TYPE M. 250 ma. Three L.T 8 of 4v. 6a.+

4v. 8a. Roctifler ..e.ieceiivnioiniininnenanan 59,-

secondnrlu 400 0 400

TYPER. 120ma. 4v.5a,4v.8a...........0. 42/6
TYPES. 120ma. 6.3v. 5a B 825 aoo 0000000 42/

SPECIAL UNIT8 MANUFACTURED TO
FRIENDS® REQUIREMENTS

Please note Types H to M have 2 of the L.T.5 centre-tapped.
Owing to dimensions and weights of these types, kindly
add 2/6 for carriage and packing.

HEAVY DUTY MULTI-RATIO OUTPUT

TRANSFORMER

120 ma. 15 watts, tapping for 6L6s in push-pull, PX4s in
push-pull, low impedance triode, low impedance pentode,
high lmpeda.nce trlode, 27/6 ; complete instructions with

OUTPUT TBANSFOBMERS Bpecial offer. Multi Ratio
20:1,45:1,60: , 7

SMOGTHING OBOKES, 20 henrys, 100 or 120 ma., 14/6 ;
20 henrys, 150 ma., 16/6 ; 30, 35 or 40 henrys, 200 ma.
or 250 ma., 27/6. Orders accepted by post only. Please
help us to eliminate clerical work by sending cash with
order. Please include postage with order.

WOULD FRIENDS PLEASE NOTE THAT OWING
TO DEMAND FOR OUR TRANSFORMERS AND
CHOKES WE HAVE CEASED TO BTOOK OTHER
RADIO COMPONENTS.

H. W. FIELD & SON,
Cable Works
STATION ROAD
HAROLD WOOD, ESSEX

RADIO CORNER

(I roprietor, T. R. WILLIAMS)

138 GRAY’S INN RD., LONDON, W.C.1
Terminus J937

MAIL ORDER. Delivery by return. THE
BANNER CHARGER. Type I/I, | amp, ideal for
Motorists, a really first-class job, Input240v A.C.
Output 2, 6 or 12 v D.C,, at £3. Designed for
the motorist who likes to keep his batteries in tip-
top condition.
RADIO VALVE MANUAL, giving American
' and British Valve Equivalents and Data. Price 3/6,
Radio Constructors Manual. Price 3/-.
Radio Tuner Unit Manual. Price 2/6,
Engineers and Electricans Handbook. Price I/-
Cathode Ray Oscillicsope Manual. Price 2/=.
Radio Reference Book. Price 12/6.
American Radio Valves. Types as under at
controlled prices. 45ZSGT, 5Y3G, IASGT.
ICSGT, 1QSGT, IT5GT, 80G, 35Z5, at 11/- each,
6)5GT, 12J5GT, IHSGT, 12 SFSGT at 92 each.
6Q7GT, 12Q7GT, l2$Q7GT 75G, at 11/7 each.
125K7GT, 6K7GT 6KEGT, 6V6GT, 42 2G, 43G,
at 12/10 each. 6A7G, 6ABGT, 6K8GT, at I4/-
each. Postage paid. Othertypes as they become.
available for distribution.

AMERICAN  RADIO  SERVICE  MANUALS

Volume I. Spartan Emerson.
Il. Crosley Belmont.
lil. Crosley Belmont.
V. Emerson. Part Il.
VI. Stewart Warren FADA,

At 12/6 per Volume, or complete set of six

manuals £3 12s. 86d, These Manuals cover the

complete range of American Radio Receivers as

given and are invaluable and contain all the
technical data necessary.

Terms, Cash with Order only. We regret that
we are unable to send goods C.O.D

Part 1.
Part .

ABTLEYT NER 215, new, perfeot; £8.
—-Kn'by, Bramle edy Way, W, Wic] n?
Gl2, energiz excellent, £3/1

R Lexmgbon Jor, U. as new, £3; qtv
6SK7, 6K8, 6U6, unused, 10/- eg.—Box 6395,
NEW MAINS EQUIPMENT
IOH 1000hms 100mA chokes, fully shrouded,

ex-M.A.P., Vortexion Mnig., 15/- each.
in quunhtles 12/6 each.
VORTEXION mains transformer, output trans-
formers, and chokes; imitated but unequalled

(i TEXION, Ltd., 257-261, The Broadway,

Wimbledon, S,W.19." Tel. 2814-6242-3. mms

Vortexion Wimble London. {6958
DYNAMOS, MOTORS, ETC,

ALL types of rotary converters electric

motors, battery chargers, petrol-electric

generator sets, etc., in stock, new and_ second-
hand.—WARD, 37, White Post Lane, Hackney
Wick, E.9. Tel. Amherst 1393, (4677
BATTERY chargers for home and export,
4 models, 2-6-12v, 1, 2, or 4amp dc, any
mains voltage; generous trade terms. Write
jor catélogue Tel. Hoddesdon 2659.—The
Banner lectric Co., Ltd., Hoddesdon, Herts.
R ARY converters, EDC 200 watts, 24v
dc to 230v ac, #£14/10; E.C.C., 1,500
watts 110v dc to 230v ac, £25 Crompton
Parkinson, 250y dc to 110v ac, 1500 watts,
£25; several others; also a¢ motors to 15h€
d¢ motors to 10hp, dynamos to Skw, switc
board meters, detailed lists available: sta.mp
please.—H. Harns Strouds Bradfield,
GRAMOPHONE AND SOUND EOUIPMENT
INFINITE Bafle corner deflectors, scienti-
ﬂcally designed acoustic chambers as re-
viewed ‘ Wireless World,” June; send for
catalogue.—Broadeast & Acoustic Equipment

Co., Ltd., Broadeast Hcuse, Tombland, Nor
wich 26970. 16433
JXPERT non-metallic needles.—We have

4 over twenty-five years’ experience in the
sclection. fmdmg and special treating of
Thorn needles; for use in pick-ups, type A thick,
type B thin, 3/- per 10, including purchase
tax; sharpemer, 7/4; guaranteed harmless to
the reﬁor
EXPERT GRAMOPHONE & RADIO. Ltd.
Inzerthogxe Great North Rd.. London. N.2.

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
membership application form from Hon.
Becretary, BCM/BSRA, London, W.C.1.
TELEVOX plaving desks, incorporating high
quality interierence-free totally enclosed
induction motor, 12in turntable, auto-stop,
superior magnetic pick-up, speed regulator.
mounted on strong metal chassis; 8lygns n
cluding tax; cash with order.—Avaifable in
limited quantltlee from Televox Sound Ser-
vice, 37, Albert Rd., Southsea, Hants. Tel
Portsmouth 73348. (6793

VOIGT dnit, h.c. Horn, bass chamber, field
supply; offers—Bo! 6523. (7019
IMI’ROVED dise recordlng head design and
tools for disposal.—Box (6870
H MYV, walnut radiogram, automa.hc change,
good condition, bought 1937, just been
overhauled; £60 or near offer.—Box 6218.
B 8.R. Ampligram combined record player/
amplifier for A.C. mains, in portable
crackle finish metal case, 10 watts output,
superb fob, new; £38/6/1, c.w.o.—Jewkes
Co., 29b, Proad St., Birmingham. Mid. 4829.
FOR sale, P.A. equipmeni (Truvoice) com-
plete with inicrophone and stand, ampli-
fier and two speakers, 15 watt output, in per-
fect condition; price £30.—Apply 82, Suther-
land Rd., West Croydon, any day after 6.30.
TRANDMITTING EQUIPMENT

TRANSM‘[TTER racks, light steel plated
frames, 21inx19inx17in, 15/- each.—
John Downton & Co., 89, ngh 8t., Epping.
Essex (Tel. 2163). {6917

1 30-50 watt Harvey transmitter phone and
complete and perfect coils for all
pr&war amateur bands, spares, valves, etc.,
offers ?; Weston Model 772 analyser ané case,
unused, £25; several power packs for transmit-
ters, 600x250ma 500-150ma. and 350x150ma.
also 3 large transiormers H.T. and L.T.;
Morse eys, buzzer ex-WD 50 new pre»war
new vaives R.C.A. & Hyatron. 523, 83 rects.,
45-46-47-6C6, 6-211 100 watt tnodes, . many
others; old G-2WN clearing, and QRT.—Wil-
son, 8, Stanley St., Hanley, Stoke-on-Trent.
GOMPONENTS~8EGOND HAND, SURPLUS
CUOTLAND'S largest stockists.—Anything
radio we have it.
EDDYS TONE—agents—Raymart.
END for parts and kits list.
BUCCLEUCH DIO MAN
Melville Terr.. Edinburgh. el.
42803. Grams, Therm, Edin.

FACTURERS,
Edmburgh
{5139
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It's hot—all the tima:
That’s because the heat-
ing element is boused in-
side the bit in the Solon
Eleotrio Soldering Iron. Solder-
mg is easier ; you get & neater,
cleaner job in less time. All in-
ternal connections are housed at end
of nandle Away trom heat. A robust
cord grip prevents sbarp bending of the
flexible lead. Complets with Git. of Henley
3-core flexible, Solon irons are made for
the following standard voltages :—200/220.

230/250.

Mads in England.

sOLON

'"IZI-Iﬂ HON IH[IHE"FIM UiE
W.T, HENLEY’S TELEGRAPH WORKS CO. LTD.
Engineering Dept., 51-53, Hatton Garden, London, E.C.1.

ITilustration
shows a 125
walt  etandard
model.

MORE VALLANCE VALUES

§De Luxe Transto

Tre dew Woden de Lmhmlomm aud Chokes
are protected with die-cast uds finished in grey stove
enamel. Lamijnations are of high quality silicon Iron, colls
are layer-wound and interleaved. Each transformer ia
fitted with terminal panel on polished black bakelite. All
primaries wound to sult 50/100 C.P.8. A.C. malns from
210250 v. by mea.na ot suitable tappings. Here 18 a
selection from our s —

R.M.8,11, 850- 0-360v BOma 4v.4amp.C.T., 4 v.2} amps.,
or 6.3 v.3a.mp C.T., 5 v. 2mp lead out. wires, fully
shrouded, 29/3 ; R.MSI? 850-0-350 v, 120 ma., 4 v.
5unp0T dvﬁiamps or63v4 p.C.T., 5 v. 3amp.
lead out wh'ea, fuliy shrouded, 37/10; D. '|' M 16 650-0-660 v.
200 ma., 5 v. 0.5 amp., 89/9; D.T.hi17, 750-0-750 v.
250 ma., b v. Oba.mp.lﬁe%?, DTMW 1500-01500v

20H. 150 ma. 300 chms., 39/-;
POBI? 5/"5}1 250/50!!1& 100 ohms., 37/2.
anst D.T.F.12, 2.5 v. 10 amp. O.T,,
dmp C.T. 27-; DTF17
0/8.8 {al & v. 3 amp. C.T.,, 5 v.
p;&ls Hpecial 6.3 v. Eunp.
C.T.,7.8v. 4nmp C.T.,

Oil-immersed High Voltue Smoothing Condensers. (unused
Govt. surplus). With ceramic insulators, 1,000 v. D.C.
working, offered at less than list price whﬂe they last.
2 mfd., 2/6 ; 4 mfd. 1,000 v., 8/8 ; 4 mid. 500 v. Paper
Oondensers. 8.0.0. ., 4/6 each.
Mercury Vapour Rectifiers,—Standard Telephonea, 2 v.f
400 a., equlvnlent 866, 27/6 ; R.C.A., Type 83, 18/3;
Marconi GUS50, 26/=.
Test Etmimnent.—Tnylor 90A 40-;ange AC/DU meter,
£15/15/- ; Taylor 1204, 17-sange AC/DO meter, £8/10/- ;
Taylor (53] Bignal Gunerators, £15/10/-; Taylor 47A/s
Valve Tester, combined valve tester and multi-range
AQ/DC meter, £28/10/~; Avo Universal Minor, AQ/DC,
£8/10/- Atkins Laboratories Valve Tester, £31/6/8.
uumuﬂnc Valves.—Standard Telephones, 5B/250A.
30/5, equivalent 807 ; ws metal, 18/3 ; 4074/ equiva.
lent RK34, 30/ ; OP58/600 eqrulvalent 0, 21/-:
R.CA. 813, £8/5/-; R C.A. 803, £4/15/-; Det. 18
equivalent T55, £6/4/6.
Goods can be despatched agalnst C.W.0. or C.0.D. which-
ever best suits you. Wo stock e from a Wander
Plug to & 150 w. Transmitter and Multi-valve Communica-
tion Recelver. ln other words, we cover every aspect of
the "ndlo gnme * and fully cater for the needs of umatt"::ﬂ

a8 your orders
enquiries ; 'no matter how emall or how large, they
be speedlly and efficiently dealt with.

VALLANCE'S

44, BRIQQATE LEEDS, 1,
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SOI’THERN RADIO'S Wireless Bargains:—

LATEST Radio Publications: Radio Valve
Manual, equivalert and alternative American
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/-; Short Wave Handbook, 2/-;
Manual of Direct Disc Recording, 2/-; Test
Gear Construction Manual, 1/6; Radio Pocket
Book formulas, tables, colour code, etc., 1/-;
Ten Ilows for Radio Constructors, 1/-; Bulgin
Radio Service Manual, 2/6; Radio Construc-
tors Manual, 3/-; Radio Resistor Chart colour
codes at a flick, 1/-; Radio Reference Hand-
book, cloth bound, comprehensive and up-to-
date; Covering all Branches of Radio, 12/6;
American Service Manuals, 8parton-Emerson,
Crosley-Belmont (Parts 1 and 2), Stewart-
Warner-Fada, 12/6 per volume. I'osiage extra
on all publications.
YAXLEY type rotary switches, II-way, 5/-;
resistances, assorted values, 2 watt to % watt,
20/- per 100; permanent crystal detectors, 2/6
each; aluminium panels, 16 gauge, 18inX7in,
3/6; Cutler Harmer rheostats, 30 ohms and
10 ohms, 4/6; ex-Government Morse keys,
brand new, 1/6 each (15/- per dozen); ex-Gov-
ernment buzzers, brand new, 1/6 each (15/-
er dozen); Westectors, type WX6 and W112,
5)/- each (10/- per dozen); Lufbra adjustable
hole cutters for use on metal, wood, plastics,
etc.. 5/ each. )
SOUTHERN RADIO SUPPLY Co., 46, Lisle
8t., London, W.C. Gerrard 6653. [6981
~. W. SMITH & Co. (RADIO}, Ltd., ofiers
the following :—
WESTON 0.4in 0-250 micro amp metlers, 57/6;
selector relays, 4-bank 25 contact 37.5 ohms,
22/6; LF. coils, 100 kc/s, ironed coved, 5/6
each; wire wound resistors, lwatt, 100, 5,000,
7,000, 35,000 ohms, 6d each; wire wound,
Swatt, 100, 150, 200, 250, 400, 500, 600,
50 ohms, 1/6 each; transformers, 230 input
350-0-350 90ma, 5v 2a, 6.3v damp, 3 times,
35/- each; 200-250 input, 540v, 4v, 6.3v,
22/6 each; 7/22 heavy duty hard twin rubber
cable, 60/- per 100 yds.; Tannoy hand micro-
phones, multi cell service type with switch in
handle, 7/6 each; 8il mica con., 500, 440,
100, 80, 50, 40, 25, 15 p.i., 4d each, 3/- per
.; chassis, 10%%6x3, 2/- each; 2mfd 250v,
1/6, 2mfd 400v 1/9; 0.1 1,000v, 0.25 2,500y
3/6 each; 0.25 3,000v, 0.1 3,000v 4/-each; 0.25
8,000 volt, 7/6; 0.1 10,000v 0.02 10,000 10/
each; sleeving lmm, 2d per yd.; Westinghouse
meter rectifiers. 5ma, 7/6 each; air spaced
1.F. trimming condensers, 2/- each; screening
cans, 3x2l,x 2%, 1/3 cach; short reach jack
plugs, 1/6 each; single headphones, low resist-
ance, 3/- each; 1-1 intervalve transformers,
2/- each; mica discs, various sizes, very useful
for condenser and insulat‘ng purposes, 2/- 250
mixed sizes; plus postage, .
G. W. SMITH & Co. (RADIO), Ltd.. 2, Cecil

nd., Southgate, London, N.14. Enterprise
5463. {7038
A ILNS H.T, units, 2x120 volt, brand new
A units; offers over £5—Box 6526. [7032

CHARLES BRITAIN RADIO.-A few se
lected lines from our latest list.

TRF coils, with reaction. medium_ long wave.
with diagram, 8/6 pr; superhet coils, ali-wave,

Ae. and Osc, with diagram. 10/6 pr; i.f
transformers, 465 kc. 12/6 pr: 2-gang cou-
densers, 0.0005, less feet and trims, 9/- ea.

SPECIAL.  offers.—-Moving coil mikes, un-

damaged, with melal grille, 5/- ea. damzged
1/6 ea; parcel of 36 assorted tubular con-
densers irom 0.0001 to ©0-5 mid, all new,
10/6; parcel of 72 new assorted restistors. 1.
1, and Y%-watt, from 100 ohms to 1 meg, 12/6:
special parcel of new and used goods. excen-
tional value, £1; money refunded il not sabis-

tied.
Clharles Britain (Radio). Ltd.,, Radio House,
2, Wilson St.. London. E.C.2. Tel. Bis. 2966.
NIVERSAL ELECTRONIC PRODUUTS
(G8UQ), 36, Maiylebone High S8t., Lon-
don, W.1. Tel. Wel. 4058.
SLOW motion drives: Precision built gear
boxes giving 2 ratios of 4% and 40-1, free
from backlash, ideal for receivers, instru-
ments, etc.: few left at 15/6, postage 6.
BFO screened coil units, 465ke/s 1.1.; at 5/6,
postuge 3d.; send s.a.e. for lists.
R1155: If you are disappointed with the re-
sults from your existing set let us convert it
into a really efficient communications type
teceiver; power packs supplied to order.
OUR works are available jor the comstruction
of all types of radio and electronic equipment,
from an extension spindle to a complete 500-
watt transmitter. As practical people with a
wide knowledge of the amateur's requirement
we may be able to help you. (5986
. J. BUSH, manufacturer ot transformers
and chokes; price list sent on request;
trade supplied.—13. Sunland Av., Bexleyheath.

More Bargalns for you!

ELECTRADIX RADIOS

INDUCTOR ALTERNATORS. 400 watts
single or 3-phase 50 cycles 230 volts. Separate 12
volt excitation, speed 2,800 r.p.m. 4 poles, ball
bearings, totally enclosed, made to Government
specification ; as new, £8/10/-,

D.C. DYNAMOS. 6 volts [0 amps., £4. 12
volts 10 amps., £4/10/~. 24 volts 40 amps., £10.
All 1,000 r.p.m. 30 volts 5 amps., £7,10/-, 1,500
r.p.m. 50 volts 10 amps., 1,000 r.p.m., £10.
100 volts 4 amps., 2,800 r.p.m,, £10. All in good
condition and running order.

WHEATSTONE BRIDGE. Ex G.P.O. decade
type 200 ohm Wheatstone Bridge 3 rotary arms,
units tens and hundreds, as new, £5/10/-. Ex
G.P.O. stock, linesman’'s type Galvo, as used with
above, 25/-.
BUZZERS. Test
Buzzers double contact
blade for distant signals
orconverting toVibrator;
robust construction, 8/6.
The famous tiny Towns-
end Wavemeter Buzzer,
high note, the smallest
buzzer made ; in good
condition, 10/= ea.
TRANSFORMERS. We can supply to almost
any specification and can quote for prompt delivery.
Stock Transformers : Auto 3 kW. Crypto 230/115
volts, £9/10/-, 230/110_volts | kW., £7/10/-, 300
watts 65/-, 150 watts, 35/=, 85 watts, 25/-.
DOUBLE WOUND TRANSFORMERS.
230/12 volts 2! amps., totally enclosed, 75/-,
230/20 volts 2 amps., 30/-, 230/12 volts 3 amps.,
32/6, 230 v./3-5-8 volts, 7/6 bell type.
TELEPHONES. G.P.O. Wall Type; a con-
structor’s Kit with wiring diagram, comprising
Cabinet with mag., bell, bracket, mike, transformer
and condenser, switch hook and contacts, hand
magneto ringer, single receiver ; 30/- each Kit
or §0/- for two Kits ; delivery ex stock.
SMALL A.C./D.C. MOTORS. 1/27th h.p.
230 volts 4,000 r.p.m., with shaft extension at

ene end only, 70/-. STRAINERS

© POLE . STAY

/? For Aerial masts, transmitting and
H television, 1/6 each, postage 6d.
) () LAMPS. Exciter lamps 8 volts 32
watts, 15/~. Neon lamps miniature 0.5 watts, 2/6
ea. Standard 5 watt, 3/- ea. Letter plate Neons
E.S.base, 2/6 ea. Tubular lamps 25 volts 8 C.P,7/6
doz.,$.B.C. base.
HEADPHONES. Ex
G.P.O. high resistance type,
S.G.B. lightweight with head-
band and cord, bakelite case
and cap, 22/6 per pair. Single
low resistance, as above, with
band and cord, 8/6.

MIKE. G.P.O. Candlestick
mike fitted latest pattern

INSULATORS. Swan-neck, for
gutter fixing, 1/6 each.

RELAYS. for all purposes. Send
us your enquiries.

carbon inset, in bakelite

moulded case, 7/6, postage

1/- extra.

MAGNETS. D.C. Electric magnets, weight

10 oz., lift on 2 volts, 1 Ib., 4 volts 3 Ib., 6 volts
4 Ib., new surplus, 7/6 each. Permanent powerful
flat bar magnets, 2§in. x lin. x }in., drilled 2 holes
each end, for any pole pieces, 2/= pair. AC/DC
mains magnets, 2-pole, 220 volts, 7/6. The
wonder Midget magnets, Alni perm steel disc. ;
gin. dia., §in. thick, with fkin. centre hole, 3/6
each. Large stock of Horseshoe magnets. Send
for special Magnet Leaflet A

SUPERSEDERS. H.T. Battery Superseder
D.C./D.C. for Radio Receivers, 6 volt input,
110 v. 15 m.a. output ; 12 voit input, 230 v. 30
m.a. output ; last for ever and cost little more
than a few months’ run on one H.T. battery ;
5Lin. x 34in. x 33in., ball bearings, mode! finish

£3/15/-.

SWITCHES. Dewar p |
key panel type B-pole

C.O. flush fitting, 5/-. ==

Yaxley 3-pole 3-way,

3/6 ; 8-pole l-way, 3/6.
D.P.C.O. toggle switch
250 v. | amp., flush panel, 3/3, 8-way Lucas switch
box, 3/6 ; 6-way, 3/-.

Please include postage for mail orders.

ELECTRADIX RADIOS |
214, Quecnstown Road, London, S.W.8
s~ Telephone : MACaulay 2159 s

| lish

CONDENSERS. 3-gang, .0005 with trimmers,
10/6 each; c.o.d. only:—Write Radio Ber-
vice Co., Baker 8t., Gorleston. (6954

LIGNED INSTRUMENTS8 SERVICES, 1,
Colworth Road, Leytonstone, E.11.—40
COIL PACK : A superhet coil pack with an HL.F.
stage. Uses 9 1ron cored coils in a2 16-50, 200-
5Q0 and 800-2,000 metres circuit for 465kc/s,
I.F.; complete with circuit diagram, aligned
and gain tested, this coil pack enables the
amateur with no signal generator to construct
a 1st class all-wave receiver; price £3/10.
Circuit diagram only, 2/6 post free.
30 COIL PACUK 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,
12-30, 30-75, 75-200, at 42/-; 30B, 16-50, 200-
550, at 30/-; 30C, 200-550, 800-2,000, at 30/-;
308, 12-30, 30-75, 200-550, at 42/-. TRF
types: Mode! 30D, 16-50, 200-550, 800-2,000,
at 35/-; 30E, 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. Each
circuit. Circuits only 2/6.
HIGH " Q" LF. Transformers: 465kc/s, iron
cored, permeability tuned. For use with above
superhet coil packs. Aligned and gain tested.
Price 17/6 per pair.
TUNING CONDENSERS: 2-gang matched to
all our 30 coil pack series, price 15/-; 3-gang
matched to our 40 coil pack, price 17/6. These
condensers ensure that correct alignment and
waveband coverage is maintained. Many other

is complete with

interesting A.L.B. products available. B8end
stamp for new price list. Terms: Cash with
order or C.0.D. No C.0.D. under £2. Over
£5 post [ree. [7023

COULPHONE RADIO, 58, Derby St., Orms-
kirk, Lancs,—The return of post mail
order servicee New goods
c.od. post free over 5/~ _Tungsram, B.V.A.
and American valves, Barretters 9266,
K55H, K52H and XK52B, 8/6 ea.; maius
transformers, primaries 200/230/250, (a)
300v 60ma with 6.3 and 5v or 4v lt.s, 19/6;
(b} 350v 100 ma Lts as (a), 25/-; 450v
200ma, 4v 8a, 4v 4a, 4v 4da, 42/6; 450v
200ma, 6.3v 4a, 6.3v 4a, 5v 3a, 42/6; 450v
200ma, 6.3v 6a, 4v 2a, 4v 2a, 5v 3a, 45/-;
filament 6.3v or 4v, 15/6; auto 4v to 6.3v,
12/6; smoothing chokes, midget 360Q, 5/-;
60ma 425Q, 6/-; 90ma 3402, 7/-; 100ma
425Q), 12/6; 200ma 1500, 21/6; fluorescent
80w, 25/-; twin suppressor, 2/9; output
transiormers, midget pow/pen, 5/6; std. univ.
p/p, 6/6; large i p/p, 10/6; H.D.
tniv. 80ma, 21/-; ex-H.D. univ. 100ma,
32/6; spec. p/p PX4s, 22/6; Belling Lee type

insulated terminals, 8d.; kits with con-
struction manual, complete with valves, 4v

only, C.w.o. or

t.ri., £8/10; 5v 3W.B. superhet a.c/d.c.,
£12; ac., £12/10; prices include P. Taix;
B3 tuning units, 3W.B., with r.f. stage,

£8/15; kit of parts, £6/12/6; speaker fret
material, 14inx12in, 3/-; B.P.L. test meters,
£8/17/6; Avominor universal, £8/10; Qual-
rad signal generators, £15/15; Qualrad resis.
and cap. bridge, £12/10; send 2%d. stamp
for 18-page catalogue with useful formule.

OTARY transformers, brand new, ex-Govt.

stock, with 6v input, output 200v =at
50ma continuous, or 150v at 80ma up to
thres hours, with 12v input, output 480v
at 40ma continuous or 400v at 80ma up to
three hours, size, length 73,in, height 33%in,
weight 6Ylb. ideal for car radios, mobile
amplifiers, etc., original price £7/7, each
25/-; mxdget m. wave, tr.f. coils, high gain,
5/-; ml. wave, with reaction, circuit, 7/6;
m.l. wave, iron cored, adjustable cores, cir-
cuit, 10/6; s.m.l. aer. and osc. coils, circuit,
10/6; Weymouth midget i.f.s. iron core,
465 kc/s, 18/9; standard i.f.s. 465
kc/s, per pr. 15/-; Weymouth all-wave coil
pack 36/6; 2-gang condensers, 0.0005mid,
12/6; Tiny Tim ditto, fitted trimmers and
perspex dust cover, 2inx1lhinx1lin, 17/6;
speakers, miuus tran., p.m.. 5in, 21/-; ditto
p.m., 6in, 27/-; speaker fabric, heavy quality,
8in squares, 1/-; volume controls with
switch, long spindle, 10,000 ohms, 25,000
ohms, ¥, !4, 1 meg. 6/-; wire-wound pots.,
2,000 ohms and 50,000 ohms, 4/-; Paxolin
valveholders, English-America, all types. 9d
each, 8/- doz; streened valve top caps, Eng-
and octal, 9d each; moulded octal
holders, coloured ivorime dials, s.m.l.
wave, 2/-; 5x5%in, 2/6; 6x5in
m.l ) ; slow motion drum drive,
3/-; epicycle drives, 3/3; Rothermeél Senior
piezo crystal pick-ups. 56/3; car aerials, roof
mounting, chromed, screened lead-in, 30/-:
midget cabinets, cream and green, 13inX7in
x6in, 40/-.
0. GREENLICK, Ltd\ 34, Bancroit Rd..
Cambridge Heath Rd.,, Londom, ¥.1. Tel
Stepney Green 1334. [7021

per pr.
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Lockwood

Once again we can make a
limited quantity of Radiogram
Cabinets, at first only for manu-
facturers holding a timber
permit, but soon we hope to
deal with some of the many
individual enquiries received.
OQur first model will be suitable
for housing a large receiver,
amplifier and speaker, also
record changer, and we shall
continue to alter our standard
design tosuitindividual require-
ments, where necessary.

We believe this cabinet to be
exclusive and with acoustic fea-
tures not found in ordinary
commercial cabinets. Like all
good thingsit will be expensive,
but we would rather produce
something good or not manu-
facture at all,

We shall be pleased to place
your name on our lists for
details as soon as these
are available.

————— & COMPANY

67, Lowlands Road, Harrow, de.l

Phone : BYRon 3704

DALY

ELECTROLYTICS

Can—size 43°x 13"

N e,
N DALY “seoe
- MmmJ

Block—size 44" X 13"
The DALY range covers all requirements

ELECTROLYTIC

Note—All Condensers bear the date made

DALY (coNDeNsers) LTD

Condenser Specialists for over 20 years

West Lodge Works, The Green, Ealing, W5
’Phone—Ealing 4841

RADIO components for sale; send for free |

list.—Mossom, 4, Park Bt

Worcs.

SANGAMO Synchronous Motors, self-start-
ing, exceptionally good torque, rotor
speed 200 r.p.m.; 200-250v A.C., 50¢, consump-
tion 2% watts, size 2¥%X2, gea.rcd 1 rev 60
min, can be reset to zero by friction drive
from {front or back, shaft %inx1/10 to run
| clockwise, ideal movements for making elec-
tric clocks, time switches, etc., nickel-plated
finish; price 22/6 each; 12-to-1 dial trains
to fit above spindle, per set 2/6.

CHAMBERLAIN & Yookham synchronous
motors (enclosed type), self-starting, excep
tionally good torque, rotor speed 200 r.p.m.,
200-250v A.C.. 50c, consumption 3 watts, size
23, X2, geared 1 rev 60 min, can be reset to
zero by friction drive from front or back, shaft,
“inx1/10, to run clockwise, ideal movements
or making electric clocks, time-switches, etc.,
nickel-plated finish; price 25/- each; 12-to-1
Ainl trains to fit abave spindle, per set 2/6.

MOVING coil headphones, P.M., energised by
Alni magnets, 45 ohms, lsin ooll ideal for
mikes, miniature loudspeakers, etc., 1%4in over-
all, in bakelite cases, with 3in front flange;
6/6 each.

MOVING coil mncro;})llones. fitted as hand
mic. with switch in handle, 45 ohms speech
coil, 10/- each; throat microphones, fitted with
elastlc bands, ‘phone, plug 15 ohms speech
coils, etc. 7/6 each; respirator carbon micro-
phones, fitted, 'phone plug, lead, etc.; 5/6
each.

15 AMP mercur swn.ches. enclosed bakelite
tubular cases, 2lbinx34in, fitted swivel saddle,
connector block , ete.; 5/6 each.
WIREWOUND non-inductive resistances, 2-
watt, ideal for meter shunts, resistance boxes,
etc., 216¥% accuracy, wound on bakelite bob:
bins, 7/5mx14m, one of each of the following
ratings: 25, 50, 100, 200, 400, 600, 1,000 and
2,000 ohms; 5/6 per lot, postage pmd quan-
tities available.

REMOTE contactor units, 6-24 volts D.C,

I fitted with relay and gears, etc.; 10/- each.
ELECTRO magnets, 200-250 volts, A.C. resist-

ance, 320 ohms, 1¥%inXx1%in; 3/6 each.
6-VOLT vibrator units, complete with vibra-

Stourbridge.
7036

tor, smoothed output 150-volt. 30 ma D.C,
|1denl for car radios; 25/- each.
RE-SET lamp-holders, suitable up to 500

watts, sturdy construoction; 3/- each,
TANGIN mirrors, 2%in, hole in centre 3;in
dia; 3/6 each. Relays, 110-volt, 1,600-ohm
cmls makes ideal 200-250v A.C. mains buzzers,
3/6 ‘each.

DIMMERS, 220-volt, 2,700-ohm .27 amps, stud
control, in brass cases 7x7x4, 30/- each.
CASH thh order, post paid on all above goods.
To callers only; a comprehensive stock of
soientific instruments, meters, gears, relays,

etc.
H. FRANKS, Scientific Stores, 58, New
Oxford 8t., London W.C.1. Tel. Museum 9594.

ADIO CLEARANCE Ltd 27, Tottenham
Court Rd.,, W.1. 9188.—L.F. chokes
20H 300} 80 ma, 12/8 p m. speakers, all well-
known makes, 2lin 25/ 3lin 25/-, 5in 25/-,
8in, less trans, 25/-, 8in with trans., 27/6;
10in with trans., 42/6 10in less trans., 40/-;
2-gang conds., 0.00035, short spindle, 6/11
3-gang, 0.0005, 7/6; superhet coils, m.w, a.e.,
m.w. O0sc., Lw. a.e, lw. osc, former size
1/21nxl%m. 2/6 each; iron cored 465 ké
trap, 2/9; set of 4 coils and trap. ?
volume controls, with switch, 5k, 10k, 50k
1021( 250k, 500k, 1 meg, 5/3 leas switc
30k, 50k 100 2/6 mlnlature, 1k, 20
100k, 250k, 500k, 2/-; wire wound, 3w, 1000,
2009 SOOQ 1k, 2)\ 5k 10k. 20k, 2/6 elec-
trolytlcs, 8mf 500v 3/3 20mi 50v. 50mf 12v
1/9; Mansbridge conds’, 1mf 350v 9d, 1mt
1,000y 1/3, 2mf 300v 1/-, 4mf 600v 4/6,
amf 1,500v 5/-, all wkg. v, switches, 1p 3w
1/9, 2p 4w 2/9 2p 5w 2/6, 1t 10w 2/6,
9w short spmdle 1/9, 3p 3w short sp ndle
1/9, 3p 2w 2Db 2/6, 6p 2w 3/-, 4p 3w 2b
4/-; tubular conds., 0.001-2-5, 0.01 2-5 6d.
0.1350 7d, 500v 9d: mica conds, 0.0001-5
4d, 0.001-5 5d, 0.01 6d; silver miicas, 5- 6,000p!
6d; ceramics, 2, 10, 20, 50 100pt, 6d; resis-
tors, Yw 3d, %w ad 1w 6d. 2w 10d, 3w
1/3, most values in stock; 3w wire-wound
5(}, 450, 470, 3.9k, 6-8k, 47k, wire ended,
1/- each; 10w, 500, 250(2 5000, 1k, 1,200Q
1/6; 20w with clllps. 1200, 2000, 2k, 8K, 2/-;
25w 3500, 5k, 2/6; 40w 14k_ tapped at 2k,
3/-; rotary Lorgles. 2/-; clarostats, 375,
4459 6650, 9/6; 1/60hp single-phase 200/
Ov  A,C. motors, 42/-; power unmits, 12v
mput 250v 120ma and 490v 65ma output.
smaoothing included, 35/-; power units, 12 or
24v input, output 500v 80ma, 275v 120ma.
complete with rotary converter vibrator and

RELIANCE

POTENTIOMETERS

TYPE T.W,

Continuous Wire-Wound
{as illustrated)

Rating: s wactes (linear)
3 watts (graded)
Ranges: 10.100,000 O linear Max

100-50,000 () graded
100-10,000 ) Non-Inductive

Characteristics :

Linear, tapered, graded, log., semi-log.
inverseiog., non-inductive, etc.

Write for full details to :

RELIANCE

Manufacturing Co, (Southwark) Ltd.

Sutherland Road, Higham Hill,
Walthamstow, El7

Telephone : Larkswood 3245

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 unaealed envelope, 1d. stump)

Please send me free details of your Home:
Study Mathematics and Radio courses.

ADDRESS et eererse - oot oz sty geinh
W.W.57

PassssssmsavssswvsannannsansRanann

0Z4_ al:o _spare vibrator and 0Z4, 4gns; all
orders' under 10/- to include postage. [7025

g
lesensnannnnannannrmnan
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ENRY'SB RADIO.—A few more items from

our comprchensive stock of componenis;
send stamp for list.
SPECIAL.—Midget 1.F. unit, in aluminium
can. 4 x28%x lin. comp. 1T4 valve, irou-cored
midget, LF. trans, 465 kc/s, and 3 midget
resistors and condensers, 15/-; B.F.0. unit,
as ahove, comp. iss valve and oscillator coil,
12/6; regret other units previously adver-
tised now sold; H.T. metal rectifiers, 260v,
50 ma 10/-, 280v 120 ma 15/-, 600y 300 wa
30/-; headphones, moving coil, 100 ohmas,
7/6 pr.; carbon mikes, with switch, 9/6:
electroiytics, 4 mfd, 150 vw micropack. 2/9;
4 mfd 200 vw, 2/-; 500 mfd 12 vw block, 4/-;
15 mid 200 vw, 3/6 mainsbridge 1 mid 1,(00
vw. 3/- (small), 2 mid 1,500 vw, 6/-; 4 mid
1,000 vw, 7/6; tuning condensers, 2-gang,
0.0005. trimmers 12/6; less trimmers,
extra special. Midget 2-gang 0.0005,
trimmers, vanes, covered Perspex, 2X134%
1%in, 14/5; speakers, 5in P.M., less_ trans,
19/-; 6%in P.AM., w/traps, Rola, Plessey,
Goodmans, 27/6; Bin P.M. w/trans., Celes-
tion, 27/6; LF. trans.. Standard, 465 ke/s,
15/- pair; 110 ke/s. 12/6 pair; Midget, Wey-
mouth 18/9 pair, Wearite 10/6 each; Epi-
cvelic drives, 2/6; valveholders, Amphenol,
all types British and U.S., od each, 7/6 doz;
button type, 1/-, Loctal 1/- each, Ceramic
12A50. 1/6; chassis, strong, well finished
drilled 4-valve holders, standard T.R.F. A.C./

., speaker cutout, 11x4%%x2in, 4/6;
also chassis for Weymouth circuit, drilled
completely, 6/6; O.R. tube holders, 12-pin,
2/-; car radio components, vibrators, 6 or
12v, 4-pin, 9/6; 6v transformers, 15/-; vol-
tage dropper, 12v to 6v, 7/6; special, 6v
supply unit, 5%x5X5in, 200v 60 ma, com-
pletely smoothed, ready for working, brand
new, 75/- each; gram motors, Garraxd, single-

spring, 10in turntable, new, 35/-; over 6.000
{1_ew valves in stock; many more unparalleled
ines,

CASH with order, or C.0.D. over £1. Trade
supplied.

HENRY’S RADIO, 5, Harrow RJd., Padding-
ton, W.2. Paddington 2194. [7022

RANSFORMERS for every purpose, highest
; grade workmanship, competitive prices,
immed. delivery; test gear trang for bridges, os-
cilloscopes, valve testers, ete.; list.—Radio Ser-
vices, Field St. Works, Blackpool. Tel. 1250.
SMOR Radio Ileart equals complete first
class 5-valve superhet, positively only
small condensers and resistances to find, super
efficient components, building instructions:
£5/16: cabinets; trade invited.—Morgan
Osborne, Ltd., S8outhview Rd., Upper Warling-
ham 2560, Burrey. 6226
G. A. RYALL, 65, Nightingale Lane, Lon-
don, 8.W.12.—Mail order only. No c.o.d.
under £1 please. Bpecial wholesale list now
ready for the trade only Please note, postages
extra on all orders, minimum 8d. U.8.A. make
tubular screened 0.1mi 500v condenscrs, per-
fect insulation, per dozen 6/6; mica 0.01, best
make, 3 2/6.
RESISTANCES, assorted 1watt, Jawatt,
1 watt, all useful standard sizes from 82ohms
to 2meg, our assortment only, 40 for 5/-; also
special offers 1,800 wire wound, 1/- dozen;
2,0000hm non-insulated, 1/- dozen; 33,000
3watt, 3/- dozen; vitreous 20watt, 2/- each;
also 2watt 150,000, 220,000, 36,000, 470,000,
820,000, all 3/. dozen; panels with screened
0.1mf and 12 lwatt resistances, 2/3 each;
twin trimmers, 30mm, separate connecijons,
3 2/- (6); octal plugs with metal caps and
chassis type sockets, 3 2/6; with solder tags,
3 3/-; valve holders, U.8.A. 4-5.6-pin chassis
types, first class make, to clear at special
price of 3/- dozen; Mansbridge amf 250v, will
work O.K. on 350v, made for A M., 1/6 each;
volume controls, less switches, short spindles,
14meg¢ metal cased, Y meg bakelite, Imeg bake-
lite, all 1/6 each; bakelite 300ohm pre-set,
1/6; Yaxley type short spindle switches, 9-
way, 2/6; special type 3-bank, 4-way, with
middle screen, 2-pole, 3/9 postage 8d. on
singles; double type mike and phone trans-
Jormers secondaries, 175, 45, 10ohms, 5/-,
postage 9d.; power microphones, work direct
into spcaker, unissued stores, 20/. each;
Yaxley switches, some Teguire alteration
single and double bank, 12/- dozen to clear;
Paxolin strips, polished, Govt. quality, about
4it long, 2in to 4in wide, about 3in thick,
prices 2in 3/9, 4in 4/9, both post free; panels

of standard quality Paxolin, ~4itx2ft, in,
30/- each, carr. extra. {6980
I'I’I‘S of radio receivers trom £7/8; 4- and
A S.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 comstrncting; full details, dia-
grams with each kit; c.w.o. or c.o.d.—Isher-
woods, Reme Iouse, 81, Plungington d.,
Preston. Tel. 3348, Fatd. 1936. (6788

ARMSTRONG

Model EXP83

As announced in November, we have
developed &n 8-valve Universal Chassis
on the lines of our now popular EXPB3.
This was in response to many requests
for a good quality receiver for use on
either D.C. or A.C. mains. This new
chassis §s cur

Model UNI-83

ALL-WAVE 8-VALVE SUPERHET
CHASSIS incorporating  wave - band

expansion, e.g. the 16-50 m.
band covers just over 20 inches on the
large glass scale, treble boost control, gram
switching, all controls work on both radio
and gram, high quality push-pull output
giving 6 watts audio. For 200-250 v. D.C.
or A.C, muins.

Provisional Price 14 gns. plus tax.
Model EXP83
ALL-WAYE 8-VALVE SUPERHET

cHASSlo incorporating wave band
J expansion. Large glass scale
treble boost control. ram. cwitching.

High quali_y push-pull outputgives 10watts
audio. Far 100-250 v. A.C. mains.

Price 14 gNS. plus tax

Model EXP53

ALL-WAVE 7-STAGE RADIOGRAM
CHASSI This new radiogram chassis

incorporates wave-band ex-
pansion cn all bands, Volume and tone
controls work on both Radio and Gram.
4} watts R.C, coupled output. Supplied
complete with full size loudspeaker. This
chassis has a lively performance, good
quality reproduction, and represents ex-
cellent value. For 200-250 v. A.C. mains.

Price, £13 plus tax.

with speaker

Model EXP43
ALL-WAVE SUPERHET FEEDER

uN"‘ incorporating wave band expan-

sion manual I.F. gain control, etc.
Price 'I'I gns, plus tax.

@ We very much regret that, owing to

the continual rise in cost of materials,

it may be necessary to increase the above

prices slightly by the time this advertise-
ment appears.

Demonstration Sets are now available for

interested callers to hear and illusirated

technicab sbecifications are ndw ready.
WIRELESS &

ARMS"H]NE "TELEVISION cn. lTD.

WARLTERS ROAD, HOLLOWAY, LONDON, N7
*Phone : NORth 3213

. \www americanradiohistorv com

P‘XPERIMENTER disposing quantity valves,
% home constructed test gear, books, maga-
zines, junk, etc.—Box 6520. (7007
UANTITY of surplus high qual. p.a. eqnin
ment, amplifiers, spkrs., microplionus, by
Partridge, Sound Sales, acoustic.—A. T. Moyle,
Ltd.,, Buxted, Sussex. Tel. Buxted 232.
OVERED copper flexes, Litz wires, motor
car ignition and lighting wires and cables,
and domestic and industrial cables; large
quantities available.—Rox 7. 538, Lee & Night
ingale, Liverpool. [6926
EX-R A.F. * Identification Friend or Foe”
receiving and transmitting nnits, covering
155-185 mes, complete with 10 valves and 20
watts motor generator, 12v input. 480v 40ma
output, 75/- ea. carriage 4/-; the famous Cana-
dian type 58 Mk. 1 Walkie Talkie. complete
with valves, aerials, headphones and micro-
phones, batteries, etc., ready to switch on,
£10/10 ea, carriaqe 5/-: vibrator umits, 2v
input, 90v output, l.t. and g.b., complete with
2 accumulators, easily adaptable for any use.
brand new and unused, £4 ea; s.a.e. for com-
ponent lists and refer to our offer of ex-Army
wavemeters under Test uipment colnmn.—
_E.L Corpn., 32, 8t. Gabriel's Rd., London.
N.Ww.2. {6823
GEE ELECTRIC offer from stock the fol-
lowing : Metal chassis, drilled and
sprayed for 4valve t.r.f. with speaker cul-
out, 9%Xa¥ x1l%, 3/9; also 8X4lex1l, 2/9;
Sin’ p.m. speakers, 19/-; 6in p.m. speakers,
22/6; 8in p.m. Rola, 24/-; 2l! less trans-
formers, all speakers 3Oohms, voice coil; 5in
r.m. Celestion with tramsformer, 27/6; 8in
p.tn. with transformer, 32/6; also Goodmans
12in p.m. 150hms speech coil, 125/-, less
transformer; co-axial cable, superior guamy.
weatherproof, for television, 1/- per yd; twin
flax 14/36 maroon, 35/9 per 100yds; 2%in
drum drive spring and spindle, 3/3, complete;
two gang condensers, 0005, with trimmers and
long spindle, 12/9 each. [
ALSO all types of English and American

valves, mains transformers, chokes, con-
densers, line cord, and test gear by Avo,
Weston, Hunts, and Evershed and Vignoles,

all at B.o.T, list prices, and many other lines;
1d. stamnp brings list and _replies; no order
too large or too small.—15, Little Newport St.
W.0.2. Tel. Ger. 6794. Hours 9-6, Sat, 9-2.

OPPER wires, cotton-covered Ylb reels,

18, 20g, 1/6; 22, 24g, 1/9; 26, 28g, 2/-;
30, 32g, 2/3; 34g, 2/6; enamelied ditto, same
prices, including 36g, 2/6; 38, 40g, 2/9; silk
covered 20z rTeels, 24, 26g, 1/6; 28, 30g, 1/9;
32, 34g, 2/-; 36, 38g, 2/3; 40, 42g, 2/6; 44,
asg, loz, 2/%; 18g, ilb, 7/-; Z2g, Ulb, 2/6.
LAMINATED bakelite panels, Yin ‘thick, 6in
x4in, 176; 6inx6in, 2/-; 8inx6in, 2/6; 10inx
€in. 3/-; 10inx8in, 3/9; 12inx8in, 4/6; ditto

14gin thick, same sizes, 1/., 1/4, 1/8, 2/-, 2/6,
Sle-; polished ebonite panels, ¥%gin diick, sizes
as above, 2/-, 3/-, 3/9, 5/-, 6/6, 7/6 respec-

tively; B.A. screws, Eros8 ‘uselul eizes, 2/6;
ditto, nuts, 2/6 gr.; assorted gross screws and
nuts, 2/6; brass washers, 1/6 gr.; fibre
washers, 1/6 gr.; assorted soldering tags, 2/-
gr.; assorted small eyelets and rivets, 1/3 gr.;
finest quality stranded and single push-back
wire, 12 yds, 2/3; resincorned solder, %lb

1/-; new ex-G.P.O. hand telephone with
microphone, switch and cord, 12/6; used
ex-R.AF. low resistance earphone with

switch, bargain, 2/6; all postage extra; trade
supplied.—Post Radio Supplies. 33. Bourne
Gdns Tondon. T4 {6760
SUPREME RADIO, 746B, Romford Rd.,
Manor Park, London, E.12. Lst.
NEW lines for the service engineer:
2-gang condensers with fixing feet 9/6, 3-
gang 13/-; 8mid 500v cans 30/- doz, .05mid
500v 3/9 doz, .lmid 350v 3/6 doz, .5mid
350y 11/- doz, .25mfd 350v 9/- doz, .2mid
250v 2/6 dogz, .0lmid 500v 3/9 doz; resist-

ances by well.known maker, Yowatt, 1,0000,
10,0002, 20,0000, 22,00011, 27,0000).
51,000(2, 100,0000) 220,00011, 279,000Q2,
560,000(), 1meg, llomeg, 2.2meg, at 3/- doz;

Swatt, 10,0000, 5/6 doz; lwatt 27,000} and
75.0000. 4/- doz; assorted wirewound 1 and
2watt handy sizes, 2/6 doz; line droppers,
‘o or .3 with fixing feet, 3/9; line cord, 60£)-
70Q ft, 16/- doz yds; volume controls with
sw 4/-, less sw 3/9; wirewound 10,0000, less
sw, 5/-; all-wave Ivorine dials, 3laxdin, 1/6;
midget chokes, 60ma 6/-, 100ma 10/-; mid-
get speaker transformer, 4/6; sleeving, as-
sorted colours, 3/- doz yds; screem Caps, 8/-
doz; International octal valveholders, 3/6
doz: special job lines; midget volume con-
trols, 10,0000 and 2500000, less awitch, 9/-
doz; earphones, complete with headband,
50(), 4/- pair; moving coil carphone insets,
300, for midget speaker, 2/6; Philins’ knobs.
lin shank, 2/6 doz; carbon microphones, 2/-
6.J5 non-B.V.A., 7/6.

SAE. all enguiries; terms. cash with order

no c.o.d.; send 8d extra for postage and
packing, all orders under £5. (6843



www.americanradiohistory.com

34 Adpertz'sements_

BAKERS
Selhunrst

wmmE RADIQ

18" and 12" P.M. QUALITY SPEAKERS
‘ 8 and 15 WATT AMPLIFIERS

! TICONAL
MAGNET

12" Model ||

Tripie
| Cone

PIONEERS OF MOVING COIL SPEAKERS

Improved 1947 MODELS
CINEMA Model - £8 196

AUDITORIUM Model £5 18 6
Nend 2}d. stamp for illustrated list to

BAKERS ‘SELHURST’ RADIO
75-77 Sussex Road, South Croydon, Surrey
Telephone : OROydon 4226

REWINDS
Armatures, Fields, Transformers, Pick-
ups, Yacuum Cleaners, Gram. Motors.
Spelakers Refitted New Cones & Speech
Coils.

All Guaranteed and promptly executed,
New Vacuum Cleaners, most popular makes. Send
stamped sddressed enveiope for list of Radio Spares,

and C.0.D, Service,

A D s co 261-3-5, Lichfield Road.
L] - - -

ASTON, BIRMINGHAM 6
SERVICEMEN.

Three New Publications For You :—
M.C.R.|.—Wiring diagrams, practical layouts,
and useful information on the servicing of the
Midget Communication Receiver M.C.R.1.
Post free 29,

‘* Demobbea Valves.””—A 15-page manuscript
which is divided into four sections. Section 1
classifies Service Valves and gives their com-
mercial equivalents; Section 2 classifies
Civilian valves and gives their service equiva-
lents; Sections 3 and 4 deal silmiariy with
American valves., A most useful manuseript
now that there are so many ex-governient
valves about. Post free 2,6.

““L.F. Alignment Peaks,”” compiled and edited
by T. E. Fevyer, F1.P.R.L,, lists more than
4,500 I.F. alignment {requencies or ‘‘ peaks "’
for superheterodyne receivers used in this
country. Some forty-odd pages of double
column figures, enable the engineer to find
quickly the correct alignment frequency of
virtually every superheterodyne set on the
market whether out of date or up to date.
An indispensable reference manual and time-
saver. Metric conversion tables of the
‘* peaking "’ frequencies and suggestions for
finding an unknown or unlisted intermediate
frequency are appended as essential data
for the engineer. Post free 7/6.

V.E.8,, 42-46, WINDMILL H
MIDDLESEX.

ILL, RUISLIP,

Wircless World

wLEEVING.—A large quantity of wuew
+Y sleeving for disposal—silk and cotton
covered P.V.C., varnished cotton, Idaglass,

synthetic rubber, ete., in coils of 144yds and
lyd lengths, lmm to 10mm diameter.—John

Walton & Co. (Castleside). Ltd., Metalex
Works, Gt, Cambridge Rd., Enfield. (6916
MISCELLANEOUS

A COMPLETE list of 8, W. stations, w/length
and frequency accurately compiled, price
2/3: handy shep.—109a, Church St.. Croydon.

UHASSIQ and panels in aluminium {from
3/9 each: prompu elivery, any size plain
or punched for valveholders, elc.—Mead, 13,
Bence Laune. Darton, Barnsley. (6782
TUEORETIUAL diagrams {all kinds) ‘o

order, radio receivers, etc., assembled,

apparatus tested, drawings (electrical or me-
chanical) prepared; suggestions and theorv.—
R. G. Young, 3a, Bridges Rd., Wimbledon.
ELEVISION reception greatly improved,
particly. in provinces, by our latest elec-
tronic device;, enquivies welcomed.—Martin,
. & 'T. Engineers, 208, Lr. Parliament St.,
Nottingham.  Tel. 45331. Branch at London.
OFFERS wanted for 84 copies I.LE.E. Jour-
nal, Vols. 72-85 (1933-1939 incl.); pub-
lished at 10/6 each copy, Science Abstracts
Sec. B, same period at 3/6 each, and Students
Quarterly Journal same period, 2/6 each; all
in new cond.—Write BM/OLIVE, wW.C.1.
WANTED, EXCHANGE, ETC.
TD., service sheets, all makes from 1935;
condition and price.—Box 6392, (6955
ANTED, a.c./d.c. playing desk or auto
changer, new condition.—Box 6477.
TD., 70.L7.G.T., also record changer, mixed
records.—Meldrum, Stansted, Essex. {7001
WTD. two Rothermel studio model pu’s.
—-Isarker, 17, Allertorn Park, Leeds, 7.
“I'I‘D., McLachlan's book, ' Loudspeakers.”
-Roe, 53, Laurence Lane, Old IIill, Staffs.
1{.()“\. type A.R.88 receiver, also wire tape
' recorder.—Harris. Surouds, Bradfield, Berks.
ARTLEY- TURNER old style bakelised
cone apkr.—Oram, 21, Wilmer Dr., Bradford.
ANTED, second-hand Lister truck for
weneral work.—Full particulars to Box
6220. (6872
VVE buy all kinds of radio parts.—Write
Fmor Radio, Ltd., 45, Kilburn High
Ro,d., London, N,W.6. {6915

A~ 6lhin diam.—Price, details, etc., to Mr. G.
Mason, Revo Electric Co., Tipton, Stafis.
E offer cash for good modern communjca
tion and  all-wave receivers.—A.C.8.
Radio, 44, Widinore Rd.,, Bromley, Kent.
7TANTED, A.R.88 and communication re
ceivers, serviceable or unserviceable.—
T.E.C., 2, OQutgang, Aspatria, Cumberland.
RADIOGRAM wanted, automatic changing,
any make, must be in perfect condition.
—Write Box RW 822, 10, Hertford 8t., W.1,
ANTED, A.C. 200/250v 50 cycles gram.
motors and turntables, with or without
auto stops; also 8-record auto change units.—
Write Porritt, 13, Wastdale Rd.. 81.23.
EQUIRED urgently, Cambridge test aet
or substandard  voltmeter, ammeter.
wattmeter and vibration galvanometer; state
details and prices.—Meico, ILtd., Congleton.
IT7 wire required by radio manufacturers.
4 7/45 EN single art, silk covered, 30/48
EN single art sills; advertisers may be able
to reciprocate hy supplying other gauges of
enamelled wire.—Box 6057. (6897
WE buy for cash, new, used, radio, electri
cal equipment, all types; especially
wanted, radios, radiograms, test equipment,

| motors, chargers, recording gear, etc.—If yonu

want to sell ul the maximum price, call, write
of 'phone to University Radio, Ltd., 22, Lisle

8t.. Leicester Sq., W.C.2. Ger. 4447.
‘ ANTED for export, continuous sup-
plies of radio sets:—AC mains 5

valve superhet,

4 wave bands in polished
wood cabinets,

size about 20inx12inx12in.
Also  AC/DC nains 5 valve superhet,
4 wave bands, in polished wood cabinets
sizé about 20inx12inx12in. Also AC sets
7 or 8 valves superhet. 4 wave bands. Also
all dry bhattery portable sets, # or 8 valves.
Good permanent business assured.—Box 612,
c/o Pool's, Aldwveh House, London, W.C.2.
REPAIRS AND SERVICE

OUDSPEAKER repairs, British, American,

4 any make: moderate prices.—8inclaiv
Speakers, 12, Pembroke 8t., London, N.i
Terminus 4355, [3308
ELECTRICAL measuring instruments skil-
fully repaired and recalibrated.—Electrica!
Instrument Repair Service, 329, Kilburn Lane.
London, W.9. Tel. Lad. 4168. (6935
EWINDS =and conversions to mains and
output transformers, flelds, etc., irom 4/6:

pp equipment a sgeciahty.—N.L. Rewinds, 4,
Breckuock Rd., N.7. Tel. Arnold 33390. [6283
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FRAADER MARR
BNN Series, single, dual or tri-
alloy screened Transformers.
Hermetically sealed with solder-
ing spills or with tag panel, both
for sub-chassis wiring or with
international octal base.

APPLICATION :

Line to grid, line to line, micro-
phone, driver, intervalve, anode
to line, etc.

HERMETIC SEALING :

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,
on request.

ASSOCIATED
ELECTRONIC ENGINEERS Ltd.

DALSTON GDNS. © STANMORE - MIDDX.
Wordsworth 4474-5-6.

a.h. V. v,

. “
L=

NEW DUAL TESTOSCOPE-

£ high and low
voltage testing ; 1/30.
100/850 A.C. and D.C.

o

Allowance made on old models
Send for interesting leaflet (R.14) on Electrical and
Radio Testing, from all Dealers or direct,

['12

100 kes.
QUARTZ |
CRYSTAL
UNIT
Type
Q5/100 *=

T 5
for Secondary Frequency Standards

Y Accuracy better than 0.019%.
of cut give a temperature coefficient of 2 parts in
a million per degree Centigrade temperature

A
Y% New angles

change. <9k Vitreous siiver electrodes fired direct
on to the faces of the crystal itself, giving perman-
ence of calibration. ¢ Simple single valve circuit
gives strong harmonics at 100 kes. to 20,000 kes.
Y Octal based mount of compact dimensions.
PRICE 45/« Post Free

Full details of the Q5/100, including circuit,
are contained in our leaflet Ql. Send stamp
to-day for your copy.

THE QUARTZ CRYSTAL Co,, Ltd.

63-71 Kingston Road,
NEW MALDEN, SURREY

Telephone : MALden 0334
vt
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THE © FLUXITE QUINS ™ AT WORK

“ Thot’s o big fall of sncw, '’ exclaimed EH.
As he rushed to the door right away,
Cried O from the night
* That was me, and FLUXITE
Which twerp tcok ‘that lodder away 7 "'

o
See that FLUXITE is always by

you—in the house—garage—
workshop — wherever  speedy
soldering is needed.  Used for
over 30 years in Government
works and by leading engineers
and manufacturers. Of all Iron-
mongers—in tins, 10d., 1/6 & 3/-.

the FLUXITE
BLOW  LAMP,

Ask to
POCKET
price 2/6.

see

TO CYCLISTS:! Your wheels will
NOT keep round and true unless th.
spokes are tied with fine wire at the cross-
ings AND SOLDERED. This make: a
much stronger wheel. [It's -imple — with
FLUXITE—but IMPORTANT.

®
The FLUXITE GUN puts FLUXITE

where you want it by
a simple pressure.
Price 1/6, or filled,
2/6.

IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF *“SOFT”
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price 1d. each.

FLUXITE LTD.

(Dept. W.W.), Bearmondsey Street, S.E.|

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, Nottinghnm Est. 1917 Tel 3855.
“ZE magnetise P.M. speaker umnits for the
trade, large or small guantities, present
delivery within 7 days; consult us with your
magnetising problemi
. T & SONS Ltd., 7, Woodbndge
St., London, E.C.1. (64
EPAIRS to moving coil speakers, cones,
coils fitted, field rewound or altered;
speaker transformers, clock coils rewound,
guaranteed satisfaction, prompt service; no
mains trans, accepted.
L.8. REPAIR SERVICE, 49 Trinity Rd..
Upper Tooting, London, S/W.1 (4819
OIL  specialists. —Tuning
coils, i1, transformers, etc., rewound or
wound to specification.—Electronic Services
(R.T.R.A. Service Section), 17, Arwenack St.,
Falmouth, Cornwall (6586
S’I‘URDY rewinds, mains transformers,
chokes and fields; we give prompt delivery
and guarantee satisfaction; 14 years' experi-
ence; prices on request.—Sturdy Electric Co.,
Ltd., Dipton, Newcastle-on-Tyne. (43 316
OUDSPEAI\LR repairs, anv make, reason
able prices, prompt dellvery, to the trade
and quality !ans, 25 years' combined experi
ence with Rola, Magnavox Goodmans, Celes
rion.—Sound Service Radio, 80, Richmond
Rd.. Kingston-on-Thames. Kin. 8008. (4977
REWINDS mains transformers, speaker, field
coil-chokes, high-grade workmanship, 7-
day delivery; new transformers constructed to
customers' specification, singly or in quanti
ties.—Metropolitan Radio Service Co.. 1021
Finchley Rd., N.W.11. Speedwell 3000. [3719
24 -HOUR service, 6 months’ guarantee, any
transformer rewind, maing outputs
and i.ls., etc, all types of new transf., etc.,
supplied to specification; business heading or
service card for trade prices.—Majestic Wind-

and oscillator

ing Co., 180, Windham Rd., Bournemouth.
OUDSPEAKER repairs. — AW.F. give
prompt service on most types of loud-

speakers and bhorn units, at reasonable

charges, to the trade.—Don't write, send com-
plete speakers and horn units only to AW.F.

Radio Products, Borough Mills, Bradford,
Yorks. Tel. 11926. [5455

EWINDS, mains  transformers layer

wound wax impregnated, 0/15 trans-
formers, chokes, fields, clock coils, pick-ups,
fractional hp motors, competitive rices;
prompt delivery; guaranteed work.—W. Groves,
Manufacturing  Electrical Engineer, 154, Ick-
nield Port Rd., Birmingham, 186, 14547

LL makes and kinds of electrical and radio
measuring instruments repaired by skilled
technicians, A.I.D. approved; all work quotei
by return withoub charge. Also for sale, large
variety of vo'tmeters. ammeters, milli-ammeters,
2in and 2'%in dial, reconditioned ex-Air Minis-
try stock.—W. O. Prescott, Ltd., Dept. D., 29-
21, Cowcross St., E.C.1. Tel. Cle 6783. [6205
ATIONAL RADIO BERVICE & TELE.
VISION CO.—Trade service engineere;
immediate gervice any district; rewinds to all
types transformers, armntures motors, loud-
speaker cones, speech coils fitted; British and
American components and valves. enquiries
invited for contract trade service; multiple
transformer winding.—63, High St., S8t. John's
Wood, N.W.8. Primrose 6725. (6752
TRANSFORMER rewinds, trans. replacement
coils, machine layer wound on bakelite
interleaved, impregnated and clearly
marked; rewinds £1, standard windings to
70watts, coils, 15/6; extra secondaries and
larger types pro rata; new transformers or
chokes to specnﬁcat.lon, gingly or in quantity;
trade list on application; delivery by return
of post most types; state model and iron sizes
when ordering coxls, pick-up coils, O/P trans.,
field coils, etc., rewound ,or replaced fully
guaranteed.—Radio Services, Field St, Worka.
Blackpool. R.T.R.A. Service ‘members. Ph. 1250
EGALLIER'S, Ltd.—8ervice with a guar-
antee; if you cannot get your receiver
serviced, let American specialists do the job;
first- class workmanship only; specialising in
Air-King, Belmont, Challenger, Delco, Detrols,
de Wald, Emerson, Ferguson, Garod, Halli-
crafter, Hammerlund Lucille, McMurdo Silver,
Midwest, Majestic. Pl]ot. Philco, Scott, Spar-
ton, Stromberg Carlson, RCA et.c, also any
British or Continental set; due to lack of
accommodation our service branches are still
dispersed; therefore &pply for lorwarding in-
structions before despatching sets; s.a.e. with
all enquiries.
DEGALLIER'S, Ltd., 9,
London, 2.

former,

Westbourne Court,
(641

Five Cases

—
HE'E\_\.*.\\"“:{WF' e
L
L
_—'-"_-_-_'_-

1. Type 1053A. 15}" w.x8" d. x9" h. ...... £416 ©
Tywe 1058B. 174" w.x8" d.x10}" b £6 15 0
Type 1063C. 24" w.x 12" d. x15" h....... 817 6

2. Typs 1022A. 214" w.x 104" . X104 h. .. £3 8 O
Tyne 1022B. 214" w.x 104" d.x15" h..... £ 50
Tyve L022C. 21§ w.x10§" d.x22" h..... 2415 0
Type 1022D. 21§ w.x 104" d.x30" h..... £610 0

3. Type 1002. 214" w.x 94" d.x10§" b. £6 0 0

4. Type 1066A. 18" w.x7" d.x8}" b. £415 0

3. Typs 1028. 14" w.x7" d.x9}" h £2 15

All thess standard cases are made in highest quality shee.
steel, strongly welded and beantifully finished in light grey,
brown, yellow, 1ed or black, Adequnate ventilation, pressed
feet and front panels fixed by screws in bank bushes are
some of the special features. Handlez from our standard
ranga ean be fitted to type 1022.

112:118. NEW OXFORD §T.. W.0.1 MUSEUM 5844
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Devoted exclusively
handbook deals with the technical and practical
problems confronting the public address engineer.
Contents include :—Specifications — Distortion —
Frequency Response'— Gain, etc. — Loudspeaker
Location — Feedback — Echo — Time Delay —
Masking — Reflection — Wind Effect, etc. —
Loudspeaker Matching —Phasing — Impedances
— 120v. Line etc. — Micro-
phone Lines — Mixing, etc.
Pickup Correction — Filter-

ground
Appendix Tables, etc.

Wireless World

March, 1947
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" QERVICE with a Smile."—Repairers of all
types of British and American receivers;
coil rewinds; American valves, spares line
cord.—F.R.I., Ltd., 22, Howland B8t.. W.l.
Museum 5675. (1575
WORK WANTED.
CAPACITY avialable South, London for wir-
ing and assembly of all electronic equip-
ment, R.M.H., Radio.—Box 6524. [7026
B make cabinets and radiograms for home
and  export; immediate deliyveries,—
Radiac, Ltd., 26, Brondesbury Rd., London,
N.W.6. Maida Vale 8792. (6990
KEEP a permanent record of your circuits!
complete blueprints drawn from your
| sketch, component valves, etc.. inserted, 5/-,
extra copies 1/3.—8end to BCM/Manuscripts,
London, W.C.1. (6856

- ORK wanted; we have capacity for radio

e THE NEW REVISED and electrical assembly and metal work;
: : & ENLARGED EDITION we specialise in sub-contracts; our charges
& \ are moderate and deliveries prompt.—Emdo,

| Ltd., Ace Works, Moor Lane, Staines. [7012
| APACITY for the assembly and wiring of
radio and electrical apparatus (not re-

. the fundamentals of - gi3dio and clectrical apparatus (not, re
winds), fully equipped service dept., for a
BLIC ADDRESS TEGHNIQUE [ test; gmrge or small contrgclt,s Ra:joce tEedz—
Write Porritt, 13 & 27, Wastdale . 8.E.23.
FOR RADIO ENGINEERS name to note for all kinds of radio,
and electrical metal work to specification,
modern rustproof, all shapes and sizes under-
taken, and for tropical use; components and
sub-assemblies executed to meet recognised
wiring and material standards; consultation,
advice without obligation.—Write Dept. 23,
Sea Rescue Equipment. Ltd., Chiltern Works,
Clarendon Rd.. Watford. Herts. 59717
BUSINESSES FOR SALE OR WANTED
RADIO retail bus. in large South Coast
town, leasehold shop im main road, £250
p.a., 18 yrs'. unexpired, main agencies, good
repair service, large mail order section; reason
for disposal ill-health; price for lease, goodwill,
fixtures and fittings, £5,000 plus s.a.v. (ap

to public address, this

ing, etc. — Operating — prox. £4,000).—Full detalls of Henry Butcher
Speech Boosting — Back- & Co., 73, Chancery Lane, London, W.C.2.
Music, etc. — SITUATIONS VACANT

POST FREE "[ELEVISION Engineer.
APPLICATIONS are invited by a firm 30
miles London for the position of television
engineer. Good up-to-date knowledge of de-
sign and development essential. Considera-
tion will be given to a qualified television

(&AcvusTicaL

WANUFACTURING CO. LTD., HUNTINGDON TEL.361 | engineer at present an assistant who has the

qualifications to take charge of department.
£ | Box 6212, [6852

| CROWI\’ Agents for tbe Colonies.

APPLICATIONS from qualified candidates are
invited for the following posts:
| STAFF required for the Post Office Depart-
| ment, Hong Kong, for a tour of 3 years with
prospect of permanency, Salaries and cost of
living allowances as under. Outfit allowance
£60. Free passage and quarters. Candnda}.es
must be qualified for one of the following

RaDIO

Jorall purposes P) " INSPECTOR of Wireless Telegraphs
1 . O reless a .
GREENFORD; MlDqu WAXLQWZ.?O_O éal)nry above minimum in the scale, £475
rising to £575, may be offered to a well guali-
fied candidate. Cost of living allowance £140
a year for a single man; £175 for a married
| man.  Candidates, between 27 and 35 vears
TO of age must be conmversant with ship stat’on

: lom e survey. inspection and licensing, and _radio

Chief Buyer |legish¥tion generally, They must be able to
yets 1 |

read Berne correspondence in French and be

of 9 familiar_with British Post Office methods.

refer-

Experience of radio traffic desirable, [
| ence will be given to candidates possess'ng City
and Guilds of London Tnstitutes Certificate in

INDUSTRIAL I
ORGANISATIONS LTD | gggi% C:mmunication and P.M.G. First Class

YOU can save yourself many a headache| (B) LINES technician. Salary and allowance
when vitally urgent Radio and Electronic equip- [ as in (A). Candidates between 30 and 35
ment is called for, by *phoning PADdington 6116. | years of age. must bave had good experience

EADY we supply the Services, many | in the laying, repair, maintenance and testing
Government Departments, local authorities, | 0f overhead and underground telegraph and
Reseérclh and Development Organisations, Train- ‘!s‘!ir:g:)nr;em!lnne%hégcl;gﬂghx;lv;aygoz:fn::‘lé&g
ing Colleges, etc. Ted J el ‘N

A . ge of telepbone principles and some know-

QNE ﬁpe’c‘:_lal’:se h; this work and carry large | 1.3ge of submarine cable work in tidal waters.
stocks of high-grade components which, in| () WIRELESS technician. Salary £310
emergency, we can forward immediately | rising to £470 a year.
against your 'phoned Official Order Number.

NO enquiry or order too small, or too large | married man. Candidates, between 22 and
or ::o difficult—in fact. the more difficult it is é? yeaésré)fﬁng& §hov71?ldd‘pm}.§esn a I’.M.‘G. Firs&.
the better we like it. 'ass Certificate in Radio Communication an

An enquiry under your letter heading will | should preferably have had experience as sea-

bring our 24-page illustrated catalogue by | Z0iNE operators, and some shore experience in

return post. the operation and maintenance of rad19 equip-
nt. Apply at onge by letter. stating are.

TELE-RADIO (|943) LTD., i erkmas e or single and full particulars

d ?( qu#iliﬂcnﬁons nn(:hexgerlenceAandt m{enti{;’n-
177 E gware Road, ng this paper. to the Crown Acents for the

Colonies, 4. Millbank. London. 8 W.1, quotine
LONDON, W.2 tor (A) M/N/17426. (B) M/N/17433. (C)
Telephone : PADdington 6116 M/N/17430 on hoth letter and envelope.

be submitted through official channels. [6925
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LASKY'S RADIO

PERMANENT MAGNET MOVING COIL LOUD SPEAK-
ERS, 392 V.C,, bin. less transiormer, 19/- each. Bin.
less transformer, 21/- each.

MIDGET OUTPUT TRANSFORMERS, 312, 4/9. Multi
ratio, 8/8.

AMAZING VALUE. B.F.O. Uniteln aluninjum case, |
slze 43in. x 2lin. x lyin. Consisting of: 1 midget
valve 185; midget button Vjbolder; mldget B.F.0.
coll, (screened) ; resistances and condensers (midget) ;
group boards. Price 12/6 each. New and unuged.
LF. UNITS AS ABOVE, containing: 1 midget valve
iT4; 1midget I.F. transformer 465 keja; button
Vjholder; resistances and condensers (midget).
Pdlce 15/- each. New and unused. Limited quantity

only.
T.C.C. PICOPACK, Miniature bias condensers. electro-
Iytic. Dimensions 1 9/16in. length, 17/50in. diam.
20 Mfd., 12 volts working 2/6. 10 Mfd., 25 voits

worl /6.
1.¢.C. MICROPACK CONDENSERS, tubular A L.U.
cans (insulated). 50 Mids., 12 volte, 2/8,
TUBULAR CARDBOARD BIAS CONDENSERS,
50 mfd. 12 volts, 1/9. 75 mid. 12 volts, 1/8. 25 mfd.
28 volts, 1/8. 250 mfd. 13 volts, 2/6. 200 mid.
12 volts, 2/-,
LONG AND MEDIUM WAVE T,R.F. COILS, high
gain, A.E. and H.F. with circult, 8/6 matched pair.
WEARITE *“P* COILS, A.E., H.F., and 0.8.C,
all Nos, 1—7, 3/- each, H.F. Filter, R.F. filter and
B.F.0., 3/- each.
LF. CANS. Air spaced trimmers, bigh Q, 465 kc/fs.
High quality, 7/68 each. With or without flylead,
f= per pair.
WEARITE MIDGET LF. CANS, iron cored, 465 kc/s.
Size, 1§tn. x fin. x 3in. price 10/6 each. 21/- per pair.
HIGHEST QUALITY WIRE WOUND POTENTIO-
METERS, ALL VALUES, PRICE 3/6 EACH.
COLLARO RECORD PL A.C. 200/250 volt
maine electrlc motor and pick-up, in carrying case.
Automatic start ard stop. Price £11 6 0 each.
Large Range of American and English radlo valves at
officlal llst prices.
All types metal and glass, mains, battery, etc. ete.
We have space fos only & few items from our extensive
stock. 8end stamp for our current list and Bulletin.
Terms : Cash_with order, pro forma and C.0.D. (No
C.0.D. under £1.). Orders over £5 post tree in UK.
It will pay you to pay us a visit. All goods covered by
our unconditional gnarantea,

LASKY'S RADIO
370, Harrow Road, Paddington, W.9

{0 pp. 1 addington Heapital.)
Telephone: Cunningham 1979

w APOLOGISE te
E those who have

been waiting
months for replies. Our

post-war plans have been
irustrated so far. Sorry'

VOIGT

B ot PATENTS LTD.

and PATIENT

Cost of livine allowance |
| £124 a year for_a single man; £155 for a

| Applications from Post Office employees shon'd |

HILL & CHURCHILL LTD

BOOKSELLERS
SWANAGE, DORSET

Available from stock :—
Priesman, ‘‘ Graphic Construction for

Vacuum Tube Circuits "' - - - - 15/-
Millman and '‘ Electronics "’ Seely - - 27/6
Hund, *‘‘High Frequency Measure-

ments '- - - - = - - - - - 27/6
Hund, ** Phenomena in High Frequency

Systems *’ - -« - -« - - - - - 32/6
Richtmeyer & Kennard ‘‘ Introduction

to Modern Physies "'~ - - - - - 30/-
Chaffee, ‘‘Theory of Thermionic

Vacuum Tubes™ - - - - - - - 32/6
Hicks, ‘‘Principles and Practice of *

Radio Servicing "= - - - - - - 2|f-
Standard Telephones & Cables, *‘ Refer-

ence Data for Radio Engineers "'~ - 5/-

POSTAGE EXTRA
®
We have a large selection of

English and American Books on
RADIO and TELECOMMUNICATION.
®
CATALOGUE ON APPLICATION
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a )
TELEVISION CIRGUIT
for the
INSTRUCTOR & STUDENT

Model No. 1. Full size Blue Prints
for a 12-valve (including rectifiers)
Television Receiver for Instructors,
Students and Experimenters.

This receiver is based on the Unit
System of construction and will
operate within a 10-mile radius cf
the Transmitting Station. It uses
a Cathode Ray Tube of the Electre-
Static type having a 6 inch screen.
The T.R.F. circuit, for both Sound
and Vision, is simple yet efficient.
B.V.A. Valves and new componen“s
only are specified.

Unit No. 1. Vision Unit No. 3.} Time Base
Unit No. 2. Sound  Unit No.4. Power Pa:k

Complete set of 5 full size blueprints
(including theoretical).  Price 10/-.

N.B.-—The satisfactory functioning ot
this receiver is dependent upon the
use of tested specified parts and
equally on very good workmanship
on the part of the constructor.

6 WAVEBAND COIL KIT
(covering 5-2,000 metres)

When assembled this Coii Unit consists of
three separate sections, AERIAL, H.F. and
OSCILLATOR screens, with 18 Iron Cored
Coils, 18 ceramic trimmers, and three switch
wafers all ready ounted for wiring 1p.
A.V.C. resistors and condensers, 2-pole 6-way
3-bank switch with shorting plates, distance
pieces, etc. Screens 18 swg. aluminium, wire,
sleeving. Overall dimensions 54X 5% % 3in.
Price with full size blue print, £5.

This Coil Unit is the same as used in our very
successful No. 20 Circuit, two full size practical
blue prints and one theoretical of which are
available together with list of parts. Price

5/- per set of 3. _/
307 HIGH HOLBORN.

LONDON W..1. Phone: HOLborn 463/

——PHOTO-ELECTRIC CELLS —

Se/Te on gold-alloy, supersensitive to light,
gas-filled, permanent, operate relay direct
or with Valve Amplifier, perfect reproduc-
tion of Speech and Music from sound track of
films ; large tube 3}In. fromglass top to valve
pin base, iIn. dlam., 38/=-: same type 2}in. long,
35/-; small tube 2in. from top to terminal
base, §in. diam., 30/=; minlature cell, zlass
top to cap base, lin. overall, }in. dlam., thin
flex leads, 28/-; all cells operate on 4C-100
volts. Connections diagrams free.

PRECISION OPTICAL SYSTEM
producing fine line of light from any car
headlight bulb, for scanning film sound rtrack
direct into Photo-cell, nickel tube 2in. long,
gin. diam., §in. focus, 52/=. Instructions free.
Goods by return. Optical lens systems made
to order at short notice.

CEFA INSTRUMENTS, 38a, York St,
TWICKENHAM, Middx: fPOPesgrove 6597

| ing, 212a, ‘Shaftesbury Ave, W.C.2.

ROWN Agents for the Colonies.

APPLICATIONS from gqualfied candidates
are invited for the following post :—

BROADCAST Officer required by the Gold
Coast Government Broadcasting Department
for one tour of 18 to 24 months with possible
permanency. Salary according to age and war
service in the scale of £450, rising to £720 a
year. On a salary ol £450 a local allowance
of £48 is payable, and for married men
separation allowance between £84 and £204
according to number of dependants. Outfit
allowance £60. Free passages and quarters.
Candidates should be of good education and
have had a_ thorough training in the theory
and operation of wireless broadcast trans-
mitters and in studio technique. They should
understand thoroughly the system of distribu-
ting radio programmes by wire and have a
thorough knowledge of superheterodyne short-
wave receivers. A knowledge of gramophone
disc recording is desirable..~Apply at once by
letter, stating age, whether married or single,
and tull particulars of qualifications and ex-
perience, and mentioning this paper, to the
Crown Agents for the Colonies, 4, Millbank,
London, 8.W.1, quoting M/N/13418 on both
letter and envelope. (6867

DESIGN Engineer for Domestic Receivers.

RADIO engineer required for a factory
approximately 30 miles 8.W. London. Must
be capable of designing a receiver to proto-
type stage without close supervision. State
age, practical and theoretical experience,
salary required and when free.—Box 6213.

RADIO testers required for factory in S.E.
London area, experience in production
testing.~~Apply Box 6302.
JSERVICE engineer required; must be
thoroughly experience and able to drive.
-Henrys, 54, High St., Margate. [7005
ADIO shop assistant required, able take
charge; trade experience and sales ability
essential.—Henrys, 54, IHigh St., Margate.
LECTRONIC technician for development
-4 laboratory in West Country; experience
with television and allied circuits essential.—
Apply Box 4940. / 585
rNESTERS.—Radio testers required for
manufacturers approximately 30 miles
8.W. London. Good prospects for workers
with initiative.—Box 6214, (6854
10 engineer reqd. to help with prepara-
LV tion of technical data; must be able draw
diagrams quickly, & be able to sketch well;
wages to commence £6/10.—Box 6426. [6967
I EADING coy. mictrg. public address equip-
i ment requires number of highest
standard sdlesmen in all territories; car essen-
tial; technical knowledge an asset.—Box 6305.
“IANTED, overhead linesman for radio re-
lay service operating in Motherwell.—
Apply Motherwell Relay S8ervice, ILtd., 24,
New Chapel St., Blackburn, Lancashire. f6888
ADIQ  testers required, some experience
essential, ample scope [or advancement;
write, stating age, experience and rate required,
or call.—Hale Illectric Co., Ltd., 'Talbot Rd..
West Ealing, W.13. [6922
RODUCTION manager in radio work reqd,,
excellent position, high wages with bonus,
must have good radio lactory experience with
knowledge of radio engineering, first class
references essential.~Write Box 6476. (6995
SEN[OR draughtsmen required with experi-
ence in design of radio equipment and
components; A.E.8.D. rates and over accord-
ing to ability.—Apply Personnel Manager,
E. K. Cole, Ltd., Malmesbury, Wilts. [6968
“D‘XPERIENCEf) foreman required by pro-
X4 gressive radio factory, North London area,
for coil and transformer winding shop (5-day
week).—Apply, stating age, qualification, ex-
perience and salary required, Box 6425. [6965
FEMALE laboratory assistant required for
electrical component and materials test-
ing; age 25 or over.—Write, stating qualifi-
cations and experience, to Personnel Man-
ager, F.. K. Cnle. Ltd.. Southend-on-Sea.
RANSMITTER design engineer required by
E.M.I. Factories, Ltd., substantial salary
and good praspects for suitably qualified man.
—Write, giving full particulars, experience,
etc., to Eﬁl Factories, Lid. (T.D.E.}, Hayes.
ESIGNER draughtsman Trequired by
Philips Laboratories, experienced in com-
munications equipment (electrical and mech-
anical).—Apply in writing, giving full par-
ticulars, to Philips Transmission, Ltd., Brath-
way Rd., London, 8.W.18. (6909
INSPEC’I‘ORS for testing telecommunication
trapsmission apparatus, including carrier
telephone and V.F. telegraph equipment ;
write, stating qualifications, experience and
salary required, to: Box 1174, A.K. Adv[eggésd

wWwWwW americanradiohistorv com

GALPINS

ELECTRICAL STORES

408 HIGH ST., LEWISHAM, LONDGN,
S.E.13. Telephone : Lee Green 0309. Near
Lewisham Hospital.

CASH WITH ORDER. REGRET
NO C.0.D.

ELECTRICLIGHT CHECK METERS,K.W.H.
type, for A.C. only. 200/250 volts 50 cycle,
| phase, 5 amp. load, 12/6 each ; 10 amp, 15/~ ;
15 amp., 20/-; 20 amp, 25/-; 30 amp, 30/- ;
50 amp, 40/- ; 100 amp. 50/-. Carriage 1/6 extra
on each, all guaranteed.

EX-G.P.O. PRE-UNISELECTORS, 3 ohm
automatic relay operating a 4-way Yaxley switch,
fitted with 2 condensers .01, [ M.F., new, boxed,
5/~ each.

SHUNT WOURND D.C. 110 volt motors,
1,500 r.p.m., approx. %h.p., condition as new,
17/6 each, post 2/-.

LARGE SIZE | MFD CONDENSERS, at
4,000 v, wkg.. 10/- each, carriage 2/6. '‘Selenium
Rectifiers,”” output 200 volts at | amp., half-wave
type, 27/6 each. Instrument Rectifiers, 5 m/a.,
and 10 mfa, 4/6 each. Ex-G.P.O. Muiti-Contact
Relays, 5/= each.

EX-G.P.O. HANDSETS. The latest type
(black bakelite), 10/6 each, post I/-. Single ear-,
phones, low resistance, with headbands, 4/6 each.
Ditto, 2,000 ahms, 7/6 each.

EVERETT EDGCUMBE 2}in. METERS,
0 to 5 volts AC/DC, incorporating Westinghouse
Rectifier, 47/6. Ditto, calibrated in decibels
+3 — 10, with rectifier, 65/-. Another reading
15-0-15 m/amps., 35/-. Ditto, 30-0-30 m/amps..
35/-. These meters are all first grade moving
coil instruments.

MAINS TRANSFORMER, 200/250 v. Primary,
500/0/500 v, at 150 m/a., 4v. 4 a, 5v. 3 a. and
6 v. 5 amps., 55/-. Ditto, 350/0/350 volts at
100/i20 m/amps, 4 v.4 a., 5 v.2a., 6 v. 4 amps.
price 32/6, post 1/6.

EX-G.P.O. VERTICAL TYPE GALYANO-
METERS, centre zero reading 30/0/30, 7/6 each,
post |/-. Mallory 12 volt vibrators, new and un-
used, 7/6 each. Electrolytic condensers, 80 mf,
350 volt wkg., 5/6 each, post 9d.

WESTON MOVING COIL METERS, edge
type with knife edge pointers, 2% in. scale, all
2 mfa. £.S.D,, 0 to 300 m/a.,, 30/-; O to 2 amps,
27/6 ; 0 to 60 volts, 27/6 ; 0 to 150 volts, 27/6 ;
ditto, 0 to | volt | m/a. 1,000 ohm_ per volt,
35/~ ; another 301 model 0 to 3 m/a, 35/-; O to
S0 m/fa., 30/~; O to 200 m/a., 32/6; another
S0l model 0 to 50 m/a., 27/6 ; 0 to 10 m/a..
27/6.

EX-G.P.O. REPEATERS, CARRIER TELE-
PHONE TYPE No. 2. Theseare complete with
valves and power pack for A.C. mains or battery
working, consisting of 2 évé's, 2 EF50, 12-volt
Mallory Vibrator, with necessary smoothing.
New and unused, size 14 x 16} x 20in., weight
127 Ib. £7/10/0 each. Carriage 10/-.

ERNEST TURNER, moving coil m/amp.
meters, 2in. scale 0 to 10 m/fa.,, 0 to 20 m/a., 0 to
50 m/a., 27/6 each ; allfully guaranteed. Standard
Telephone 3in. scale m/coil meters, calibrated
to read 0 to 25, 100 volts movement, | m/fa,,
incorporating metal rectifier, 45/~ each.

SMALL ELECTRIC MOTORS for AC. or
D.C., 80/100 voits, useful for sewing machines,
Pathe Cine's, etc., double ended shaft, 30/- each.
VOLTAGE CHANGER TRANSFORMERS,
auto wound, fully guaranteed, immediate delivery,
alt tapped 0, 110, 200, 220, 240 volts 230 watts,
45/-; 350 watts, 55/-; 500 watts, 70/- ; 1,000
watts, £5/15/0 ; 2,000 watts, £8/15/0.
EX-GOVT. ROTARY CONVERTERS,
input 12 to 18 volts D.C. at 3} amps,. output
450 volts 60 mjamps., fitted with automatic

TERMS :

| switching and smoothing, 32/6 each, 2/6 carriage.

Also a few only to clear, as above, but without
brushes or brush caps, at 20/ each, post 2/6.
D.C. MOTORS, approx. ¢ h.p., either 110 v.

| or 230 volt, D.C. mains, series wound, 20/~ each,

post 1/6. Mostly with laminated fields.
EX-G.P.O. 2-TONE CONTROL UNITS.
Consisting of 3x6v6's In Class AB—2 6v5G's,
8 Wx6 Westectors. power pack, consists of
Mallory |2-volt rectifier with all the necessary
smoothing gear, numerous condensers and
resistances. all in new condition. £5/10/0 each
C/p.
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Specialisfs

HIGH POWER . HIGH QUALITY

PUBLIC ADDRESS

SYSTEMS
AMPLIFIERS

from 150 W to Tk'W
°®

W. Bryan Savage Ltd
WESTMORELAND ROAD, LONDON, N.W.9
Telephone : Colindale 7131

ROTARY
CONVERTERS

WARD

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 teo
25 K.V.A.

CHAS, F. WARD
37, WHITE POST LANE, HACKNEY WICK, E.g
Telephone: Amherst 1393

for A.C. and D.C.

2 VA Coil consump-
tion from 2 to 600
volts and tested to
2000 volts, Ariel
change-over Relays,
mercury Relays, mea-
suring Relays and
time delay Relays.

Midget Relay ML/C Ask for ledflet
RE/WW

EX-LTD =

JRLRS OF RELAYS 6258-9
0 - LOMDDN - 5. E.20

L

I
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RADIO inatructor for training college deal-
ing with disabled men, fully qualified
enginesr with teaching experience suitable.—
Applicationg to be made in writing to Super-
intendent, Queen Elizabeth's Training College
for the Disabled, Leatherhead, Surrey. [6934
MECHANICAL designer required wlth ex-
perience in the designing of radio receiv-

ers and components; salary £400 to £475.—
Applicants should write, giving details of pre-
vious experience to Personnel Department,
Murphy Radio, Ltd., Welwyn Garden City.
PHYSICIST required for experimental work
by large engineering company in London
area; honours degree in physics or applied
mathematics or similar qualifications essen-
tial; state full particulars of qualifications,
qge and salary required, to: Box 6055. (6895
HE vacancy for a senior assistant to patent
manager advertised under Box No. 4198

m December, 1946, issue of '* Wireless World "
has now been filled. Applicants who have not
received replies to their applications are asked
to_accept this announcement as an acknow-

ledgment from the advertisers. [6889
RAUGH'I‘_SMAN designer required. good
opportunities for man who has original

ideaq and experience in design for mass pro-
duction to combine the two in the design of
household and radio equipment in London
area; applicants should write, stating age, ex-
perience and salarv read.. to Box 6223.
DRAUGHTSMEN and tracers required with
exp. in prod. of working drawings from
data supplied by designer; (1) mech. draught-
ing (2) elect., preferably with exp on radio
comm. equipment; workshop exp. preferred.—
Apply. in writing, giving full details, to Philips
Transmission, Ltd., Brathway Rd., S.W.18.
NA']‘IONALLY known radio manufacturer
opening new factory near Cardiff has the

following vacancies: f(a) chief of test and in-

speetion; (b) radio engincers; (c) fault diag-
nosis enginecrs; permanent, progressive em-
nlovment.  5-dav  week, canteen facilitics.—

Reply, stating previous experience and salarv
requited. to Box 6058. [6898
SSISTANT wanted for valve test group in
research organisation to work on design
and planning of specialised test equipment :
must have good knowledge and experience of
small transmitting and receiving and rectifier
valves and their circuits; age 25-30.—Apply by
letter only to the Research Laboratories of the
General Electric Co., Ltd., Wembley. (69686
URPHY RADIO, Ltd., have vacancies for
engineers who should nossess sound
academic qualifications, and also have gained
some vears of experience in the development
of radio and/or radar equipment.—Apply in
the first place by letter, giving full particulars
and indicating salary required. to Murphy
Radin Ttd  Welwyn Garden Citv. Herts
MITJDLESEX Hospital Medical School. De-
nartment of Physics Applied to Medicine.
—Technician required for research laboratory
workshop, experience of radio and electronics
essential; salary scale, Grade B. £300 to £345
p.a., with superannuation benefits.—Apply,
stating age, qualifications and experience, B,o
Secretary, Barnato Joel Laboratories, Middle.
sex Hospital, W.1. by 12th March. (6996
R.F. EQUIPMENT, Ltd., have a vacancy in
their radio development laboratories for
2 junior engineer; applicant should have =
degree or equivalent qualification with at
least two vears’ experience in industry; initial
salary £300-£450 p.a.; write, stating age,

qualification and experience, to: Personnel
Manager, R.F, Equipment, Ltd., Langlev
Park, Nrt. Slough, Bucks. [6866

CIVIL aviation company requires the ser-
vice of radio-radar maintenance en-
gineers with experience of v.h.f., h.f., and
m.f. communications, Rebecca/Eureka and
Gee equipments; applicants must be re-
to serve abroad; all-round pmcuca}
experience is essential; good working condi-
tions and pay.—Apply, stating experience
and qualifications, etc.. to Box 6522. (7014

EQUIRED, chief electrical radio engineer

with initiative and creative ideas, to take
complete control of radio research laboratory,
drawing office and model development shops
en ages in the design and development of
radio receiver and allied apparatus and elec-
trical domestic appliances; location, London
area; write, stating technical qualifications,
practical exnerience, salary reqd., Box 6221.

pared

REQUIRED, several good type young ex-
service craftsmen, electrical and mechani-
cal, in small works, West London, on pro-

duction and repair of sound film equipment.
Permanent positions for suitable applicants,
with opportunity to become installation engi-
neer at later date. Good conditions employ-
ment. 44-hour basic week. State age, ex-
perience, full details training and wages re-
quired.—Box €217. [6863

www americanradinohistory com

G.L. TRANSFORMERS

An entirely revised range of 50 power
and audio transfermers. Pressed steel
clamps ensure silent operation. Solder
tag or labelled leadouts. Surface or
subchassis, skeleton or potted types.
Mains and outputs, Our standard style
as illustrated, +350-0-350 v., 100 ma. 32 -
Sv.and6.3v.L.T. /
Write for new catalogue.
Summary of audio amplifiers. Ready-built.
I. A.C./Gram, 3 valve, 10 watts, with

two inputs for radio or gram.

Fader controls
2, A.C/I8.

Gramo. amp............uvvvveeeenneeen..n.
3. A.C.18 H.G,, as above plus mic.

stage ..
4. A.C.24.

P.P. Concert

Also 50 watt types, combined speaker models, etc.

Sixpence brings you our latest catalogue, also
subsequent literature for three months.

General Lamination Products

LTD.,
WINDER HOUSE, BEXLEYHEATH,
KENT

(Bexleyheath 3021)

POST-WAR TELEVISION

The advance w Radio Technique offers unlimited
opportunities of high pay and secure posts for those
Radio Engineers who have had the foresight to become
technically qualified. How you can do this quickly
and easily in your spare time is fully explained in our
uniyue handbook.
Full details are given of A.M.I.E.E., A.M.Brit.LR.E.
City & Guilds Exams., and particulars of up-to-date
courses in Wireless Engineering, Radio Servicing,
Short Waves, Television, Mathemalics, etc.. ete.
We Guarantee “ NO PASS—NO FEE ”
Prepare for to-morrow's opportunities and post-way
competition by sending for your copy of this very
informative 112-page guide NOW—FREE.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 388)
17, Stratford Place, London, W.1

COVENTRY RADIO
COMPONENT SPECIALISTS SINCE (925
OUR

LATEST LIST

of Radio Components will be
available NEXT MONTH, may
we send you a copy when
ready?  Price 3d. Post Paid.

COVENTRY RADIO
DUNSTABLE ROAD, LUTON,
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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).

SPECIFICATION :

Specially built-in " Hemoscope™ aerial

... Manufactured for the Home Market

in Medium Wave Band 200/550 metras

and Long Wave Band 800/2,000 metras

... Also for Export in Medium ard

Short Wave Bands 16/49 metres.

£13.13.0 ™ "umye ™

in maroon, cream or pastel shades of blue,
pink, green, 7s. extra, Plus 1/9 P. Tax. Guaranteed.

CHAMPION ELECTRIC CORPORATION
CHAMPION WORKS, SEAFORD, SUSSE X

Tel. No.: SEAford 3235.

HARTLEY-TURNER
HIGHEST FIDELITY SPEAKER

Weaim to provide a complete high-fidelity service
—speakers, baffles, amplifiers, radio receivers and
technical bulletins. We do not lack the will, the
knowledge, nor the capital, to achieve this. But
raw materials and components are almosc non-
existent. When our new showroom is properly
equipped you will have a technical and musical
mecca unique in this country. So we plan ration-
ally and progressively, but it takes time. Mean-
while our speaker forges ahead. We are making
as many as we can, but the present industrial crisis
will result in further delays, which we shall do our
best to overcome, Send for descriptive leafiet now.

MODEL 215—£9.

H. A.HARTLEY CO. LTD.

152 HAMMERSMITH RD., LONDON, W.6

»

‘| assembly

REQUIRED, test engineer with knowledge
of high-power, high-frequency valve gen-
erators.—Box 6222. [6886
HIEF inspector required for works in South
London area; must have had control of
inspection departments covering light engineer-
ing, mechanical/electrical assemblies and
radio; & man of good education and experience
is reguired, calagble, if necessary, of instituting
new systems of inspection and testing for piece
part and live assembly.—Applicants should
give details of age. experience and salary re
quired. to Box 6363. [6946
'1‘EST.—Young assistant required for audio-
trequency and electro-mechanical  test
work. West London area. Must also be will-
mg to assist with electronic equipment
e and wiring. and to understudy
senior tester. Opportunity for promotion teo
outside enginecring stall later if desired. 44
hour basic week. Statc full details age, es
perience, education. technical training and
salary required.—Box 6216. (6862
RACTICAL production engineer who can
get results for small transformer works;
mechanical and electrical competence in theory
and modern ~practice cssential; seekers of
comfy executive position please abstain, as
we require a live, knowledgeable, hard-working
*go-getter " type with plenty of initiative
who will be paid accordingly.—Please 'phone
Spe. 8085. A.C. Electrical Co., Elm Terrace.
Mermitunge T.ane, N.W.2. {6883
EN(‘-I.‘IEER required for the installation and
servicing of complex electro medical
equipment; intimate knowledge and experience
of low-frequency and specialized electronic
circuits essential; good personality, sound edu-
cation are needed, with preferably some know-
ledge of languages; must be willing to travel.
—Write for details to the Personnel Manager,
The ¥dison Swan Electric Co., Ltd., Ponders
knd. Enfield, Middx., quoting reference E.I.E.
SERVICE department manager wanted for
established radio manufacturers in Lon-
don due to retirement of present manager;
thoroughly experienced service engineer re-
quired, with knowledge of all makes radio and
television; good organising ability and flair
for carrespondence; only men who have held
previous similar position neced apply; good
prospects and working facilities; applications
treated in strict confidence; write, stating
fullest partics. and salarv reqd.—Box 6054,
RITISII OVERSEAS AIRWAYS COR
PORATION require radic and radar
mechanics overseas, (irade 1 City and Gujlds
standard  essential. starting ‘basic salary
£215/16, plus overseas pay £104 per annum.
and substantial station allowances which ap-
proximate to a further £300 a year.—Write.
with details of experience and equipment ser
viced, to Staff Appointments Superintendent.
Stratton louse, Piccadilly, W.1, marking en
velopes ** Radin” and enclosing stamped ad
dressed _envelope [6730
n XCEPTIONAL opportunities for draughts
men are afforded by an cxpansion of the
Marconi Drawing Offices, Chelmsford, for the
design of radio equipment; radia experience
desirable, but not essential, although drawing
office experience of clectrical and mechanical
apparatus definitely required; much of the
work is in close collaboration with the re-
search and development engineers; staff War
Bonus.—Apply English Tlectric Co.. Ttd.,
Queens House, Kingsway, W.C.2. . [6881
SIGNALS engineer..—A signals engineer is
required for the Department of ¥light of
the College of Aeronautics. Applicants should
have had considerable practical experience

with all tvpes of ground and air radio. includ-
ing . equipment, and must possess a
sound theoretical knowledge of both radio and
radar equipment. The successful applicant
will be responsible for the maintenance of ex-
isting ground and airborne signals equipment
and also for the installation of any future
developments.

E post will be superannuated under the
Federated Superannuation System for Univer
sities, and a small house will be available if
required. Salary £500-£600 depending on
qualifications and experience.

FORMS of application may be obtained from
the Registrar, College of Aeronautics, Cran-

field. Bletchley, Bucks. (6945
KEVELOPMENT engineers, 22-28, with
practical experience in electro-acoustic

and audio-frequency work wanted for estab-
lished manufacturer in Guildford-Farnham
area; must have had at least three years’ indus-
trial experience in similar position, ability to
tabulate and analyse results, capable of trac-
ing bibliographically previous devclopments and
of carrying an assignment through from start
to finish; write, giving full details of experi-
ence, age, etc.; only those applicants comply-
ing with the above conditions can be consid-

>.BY%,

ST, —
VALVES

. €$oﬂ"
e Tube” Station

RADIO VALVES. British and American from 5/10.
all at official List Prices, mot increased since 1940,
BRIMAR.—1D6, 5B/200A, 6B6, 6uB, 6K6, 6K7,
6847, 68N7, 6T7, 6V6, 7B5, 7B7, 7B8, 706, 7D5,
7)YZ4. 81232, 9D2, 10D1, 11D3, 11D5, 128R7, 20D2,
25Z4, 42.

CJUSSOR.—~4TPB, 4TSP, 138PA, 41MP, 41MPT,
41MRC, 42mp/Pen, 42-OT-DD, 42PTB, 203THA,
210D G, 210LF, 220IPT, 220P, 220PA, 220TH, 506BU,
307, DDL4, MP/PEN, M8/PEN, MS/PEN/B, MV8/
PEN, MVS/PEN/B, OM6, PT4.

HIVAC.—XD, XH, XL, XP, X8G.
MARCONI/LSRAM.—~B30, D41, D43, D83, DA3v
1L63, DL74M, DN41, GTIC, GU50, H30, H63, HA2,
D24, HL2, KT2, KT24, KT33c, KTil, KT6I,
wT63, KT66, KT74, KTw6l, KT61M, KTW6s,
KTZ41, KTZ63, KTZ73M, L63, LP2, MH4l, ML4,
M84B, M8P4, N14, P2, PT25H, PX25 QP2l, 823,
U10, U16, U17, U18/20, U3l1, U50, U52, U74, VMP4G,
VMB84B, W21, W42, X14, X41, X61M, X630, X65,
X71M, Y63, Z14.

MAZDA.—~AC2PcnDD, AC5Pen, AC5PenDD, AC6pen,

ACVP2, D1, DD207, DDs20,
HL23DD, HL4l, iL41DD, HL42DD, H
HLDD1320, P41, Pen25, Pend5, Pen4SDD, Pend
Pen’83, Pend53DD, PenbiD4020, QP25, .
8G215, 8P22, 8P4l, BP2220, TH41, TH233, TH2321,
TP22, TP25, TP26, TP2620, U403, UUS, UUG, UUT.
UUs, Vul4, VP23, VP41, VP1383, VP1322.
MULLARD.—-2D4A, 2D130, 5Y3, 6C5, 6D6, 6J7,
6L8, 6Q7, 6R7, 164V, AZl, AZ3l, CCH35 CL33,
Y1, CY31, DAC32, DFss, DF5l, DK32, DL35,
2, DW4/500, EA50, EB34, EBC3, EBC33, ECC31,
ECHS5, EF6, EFY, EF36, EF39, EF50, EK2, EL2,
L3, EL32, EL33, EM34, EM35, FCL13, FW4/500,
HLI13e, 1W4/360, 1W4/500, KBC32, K135, KK32,
K135, PendDD, PendVA, Pend28, PenAd, PenBd,
PM2, Pm2HL, Pml2M, Pm202, QP22B, SP2, 8P4,
¥P4B, 8Pi3, T6D, TDD2A, TDD13c, TH2, TH4B,
TH21C, TH30C, TT4, UR3C, VP4, VP4A, VP4B,
VPi3A.
TUNGSRAM.—5Z4, 6B8, 6J5, 6THS8, 6v6, 6X5
25Y5, 807, APP4e, APP4G, CB2158, DD13, DD818,
ECHZ2, E¥12, EH2, EL5, ELLl, EM4, EZ4, HL13,
HPL3, HP1018, HP1118, HP2018, HP2118, HR2j0,
MH1118, MH4108, LD210, LL28, P2018, PP6c, PP6L,
JP2BS, BP4B, 8P48, 88210, VP4S.
AMERICAN.—~0Z4, 1A4, 1A5, 1A7, 1B4, 1B5, 1C5,
1b7, 1E5, 1E7, 1¥4, 1F5, 116, 1F7, 1H4, 1H5, 1H6,
1LA4, 1LCS, N’ » , 1T4, 1T5, 246,
2A7, 2B8, 2B7, 5U4, 5V'4, 5Y3, 543, 524, 6A4, 6As,
‘AE6, 6A8, 6AG6, 687, 6BS, 6C5, 6U6, 615, 6D6, 8D8,
6E8, 6F5, 6F6, 6Gb, 616, 6J5, 6J7, 618, 6K5, 6K6,6h7,
oo, GLG, 6L6, 6L7, 6N7, 6Q7, 6P5, 6R7, 68A7.
3807, 6817, 68J7, 68N7, 6T7, 6U5, 6V6, 6X5, 6Yb.
7A6, 7A7, 7136, 7B6, 7B7, 788, 7C5, 7C6, THT, 767,
7Y4, 10, 124, 1245, 1246, 12B7, 12J5, 12K7, 12K3,
12Q7, 128A7, 128¥5, 12BR7, 1223, 1225, 14A7, 15,
17, 18, 20, 22, 25Y5, 2524, 31, 32, 33, 34, 3625, 37, 3s,
42, 46, 48, 49, 50, 53, b5, 57, 59, 714, 77, 79, 80, 81,
»2, 83, 89, 807, Y34, 955, 956, 11726, 12994, v00l1,
8002, 8003, 9004, 9005,

and 101 more types,

Order C.0.D. above listed numbers or equivalents
(subject to stock). Please enquire for any valve you
require, even If not listed. We may bave it. Old and
new types are arriving daily.

THIS MONTH’S SPECIAL
SERVICE SHEETS, 2 dozen assorted British and
American, our selection, 21/- plus 1/- postage, etc.
C.0.D. or remit with order.

& Sons (W.W,)
J 246 High St., Harlesden,
" N.W.10

[
&

ered; salary commensurate with ability and
experience.—Box 63594 {69587

www americanradiohistorv com

L-R-S ™ N STOCK!
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(Immediate dispatch)

Stuart centrifugal Electric Pumps
+or all pumping purposes, garden fountains, etc.

Morphy Richards Auto-electric lrons
post free 35,-

Morphy Richards Cyidon Door Chimes
post free 49/6

Avominor DC Test Meters. £4 4 0

Avominor AC/DC Test Meters. £8 10 0
(Supplied on Easy Terms if desired)

Ledflet of any item on request

The LONDON RADIO SUPPLY Co.
(The L.R. Supply Co. Ltd.) Est. 1925
BALGOMBE SUSSEX
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THESE ARE IN STOCK

Principles of Radar, by Members of the
Staff of the Radar School, Massachusetts
Institute of Technology, 25s., postage 10d.

Radio Tube Vade Mecum, by P. H. Brans,
12s. 6d., postage éd.

Broadcasting Stations of the World, Is.,
postage 23d.

Radio Engineers Handbook, by F. E.
Terman, 35s., postage 9d.

Radio Laboratory Handbook, by M. G.
Scroggie, 12s. éd., postage 6d.

Wireless Coils, Chokes and Trans-
formers, by F. ). Camm, 6s., postage 4d.

Newnes’ Short Wave Manual, by F. |
Camm, 6s., postage 5d.

The Wireless World Valve Data, 2s.,

postage 2d.
Radio Physics Course, by Alfred A.
Markus

Ghirardi, 37s. 6d., postage 10d.
Electronics for Engineers, by
and Zeluff, 30s., postage 9d.
The Amateur Radio Handbook, 3s. 6d.,
postage 6d.
Radio Handbook Supplement, 2s. 6d.,
postage 4d.
WE HAVE THE FINEST STOCK OF
BRITISH AND AMERICAN RADIO BOOKS.
WRITE OR CALL FOR COMPLETE LIST.

THE MODERN BOOK CO.

(Dept. W.20), 19-21, Praed St., London, W.2

MIDLAND INSTRUMENT CO.
SPECIAL OFFER OF EX-GOV. ALL-DRY BATTERIES
Higheat grade manufacture, tropical standard, in air-
tight packing, brand mew and fully guaranteed by ue,
80-v. H.T. plus 1}-v. LT. 5/-, post 8d. Sealed
cartons of 8, 35/-, post pald. Trade supplied. aAbove
can ensily be split to form three 30-v. H.T. unita (size
of U2 cell), ideal for midget meta, deaf aids, etc.
Hundreds of other items ; send for our new March
lists, 2d., with s.a.e.
18, Harborne Park Road, Birmingham, 17.
Tel. : HARborne 1308,

IS MAJESTY'S Colonial Service. The
Colonial Postal ®ervice, Assistant
Controllers of Telecommunications (Wire-
less) are required in the Telecommunica-
tion Department of “the Malayan Union.
Officers selected will normally be required to
take executive control of a group of wireless
stations and will be responsible to the Con-
troller of Telecommunications of the region
in which the stations are situated for all
technical trafic and staff matters connected
with these stations. Alternatively they may
be required to perform specialist wireless
duties in any part of the Malayan Union at
the discretion of the Director of Telecommuni-
cations.
QUALIFICATIONS normally entitling candi-
dates to consideration are Associate Member-
ship of the Institution of Electrical Engineers
or degrees or diplomas giving exemption {rom
the qualilying examinations of that Institu-
tion. They should have had at least 2 years’
practical experience in a responsible technical
position in a radio_operating or manufactur-
ing undertaking. Under present conditions,
however, consideration will be given to appli-
cations from candidates with longer expeiicnce
who lack the full examination qualifications
but expect to be able to secure these during
the first 3 years of their service in Malaya.
Clandidat,es must be between 25 and 35 years
of age.
SALARY scale Irom £560 by annual incre-
ments of £35 to £1,120 per annun, starting
salary depending on age, qualifications and
experience. Appointments are on probation
for permanent pensionable employment. Free
quarters are not provided, but Government
quarters, partially furnisked, are usually
available at low rates. Free passages for the
officer and if married for his wife on first ap-
pointment an.d on leave. llome leave on full
pay is mormally granted after 3 years of resi
dent service at the rate of 4 days for each
month ol resident service. Allowance in
respect of children under 18 are payable at
the rate of £98 for the first child and £70 for
the second child. Outfit allowance on first
appointment.
APPLICATIONS, stating age, experience and
qualifications, should be addressed o the
Director of Recruitment, Colonial Office, 15,
Victoria St., London, 8. Employees of

TRANSFORMERS & COILS
TO SPECIFICATION.

MANUFACTURED OR REWOUND.

STANLEY CATTELL LTD.
9-11 East Street, TORQUAY, Devon
’Phone: Torquay 2162.

TRANSFORMERS & CHOKES
To Special requirements 14 days
High Quality Vacuum Impregnated

AUSTIN MILLS LTD.

LOWER CARRS
STOCKPORT
Telephone : STO. 3791  Established 20 years.

MORSE CODE
TRAINING

There are Candler
Morse Code Courses

for
BEGINNERS AND
OPERATORS.

Send for this Free
“BOOK OF FACTS”
it gives full details con-
cerning all Courses.
THE CANDLER SYSTEM CO..

(Room 55W), 121 Kingsway, London, W.C.2
Candler System Co., Denver, Colorado, U.S.A.

the British Post Office or the British Broad-
casting Corporation should apply through
their Establishment Officer. {6858
DEVEILOPMENT engineer is required for
radio frequency heating in a laboratory
at High Wycombe. Applicants should have
an Honours Degree or equivalent and should
have a sound knowledge of mechanical en-
gineering, together with previous development
or research experience. Experience to have
covered several of the following subjects:
Mechanical or production engineering; power
switch-gear; transformers and rectifiers; high
power radio transmitting equipment, and par-
ticularly rJf.  dielectric  heating.—Applica-
tions in writing to the Personnel Manager,
PR.T. Laboratories, Ltd., Cressex. Iligh
Wycombe, quoting reference VLH/PHW.
BRITISH BROADCASTING CORPORA.-
TION.—Applications are invited for a
number of appointments of engineers (Grade
D) on a salary scale £375-£20-£475 (mini-
mum age 21) for duty at the Corporation's
transmitting, studio, recording and television
centres. Candidates, who must be of British
nationality and parentage, must possess theo-
retical knowledge in electrical engineering,
preferably _in light current subjects, up to
Higher National Certificate standard,” to-
gether with practical experience in radio
transmission, low frequency, sound recording
or television work. Selected candidates will
be required to serve a probationary period of
6 months, which will include a 3 months’
training course at the Corporation’s Engineer-
ing Training 8chool at Evesham, Worcester-
shire. Confirmation of appointment will be
subject to passing a qualifying examination
at the end of the training course. Entry to
the permanent staft (contributory Pension
Scheme) is subject to 2 years' qualifying ser.
vice.—Applications, stating age, qualifications
and experience, should reach the Engineering
Establishment er, Broadcasting House,
London, W.1, within 14 days of the appear-
ance of this advertisement. (7031
SITUATIONS WANTED
ELECTRONIC engineer, 31, 14 years' exp.,
ex-A.LD. (radar)}, C. & G., ete.. seeks
post, lab. or test dept., keen, accurate worker.
—Box 6304. {6942
qEA—GOING radio_officer, P.M.G. 1st class,
[ married, one child. desires good position
in wireless, preferably communijcations, in
Britain, Canada, or South Africa.—Write Box
6052. [6891

wWWW americanradiohistorvy com

HIGHER
ACCURACY

COMPETITIVE
PRICES

@e/l'ven/
FROM STOCK

For youy
\'FREQUENCY STANDARD

SALFORD ELECTRICAL INSTRUMENTS LTD.
PLEL 'WOAXS  SALFORD 3

Proprictors: THE GENERAL ELECTRIC Co. Ltd., of Engtand

THIS — Does these
# AGGURATELY and QUIGKLY
y (hassis, Brackets, t hronds, Londen-
sor and ‘iransformer elips —
TEEPANNING 8teel or Alumin:um.
Five sizes—12” to 36"
Full particulars from:
A. A. TOOLS, (W),
197a, WHITEACKE ROA.
ASHION-UNDER-LYNE

SPECIALISTS IN AMATEUR AND EXPERI-
MENTAL SHORT-WAVE EQUIPMENT,
Communications Receivers, Televiston High quality
Amplifiers, Speakers, Aerlalz. Receiving and Transmittin:
Valves and Meters, etc.

List # W* free on request to:—
A.C.S.RADIO, 44, Widmore Rd., BROMLEY
Kent. ‘Phone; RAV 0156

T Details {from— A
¢ BEETHOVEN ELECTRIC EQUIPMENTLTD.
9 Beethoven Works, Chase Road, LondoR, N.W.10

LIMITED SUPPLIES ONLY

Deposit will secure
Canadian 103 Sets. Ideal for 6 volt Car
or Yacht Radio. Coverage 200-550
metres plus 2 Short Wave Bands.

Complete with Aerial and Leads...... 25 Gns
EDDYSTONE 540X Communications

Receiver .. £58 18 6
B.PL. Silgnal Generator. A.C. 100K/cs

to 20 Mfes ... .. 20 Gns.
Avo, Model 7 ... = £19 100

and an exceptionally fine range of components
and valves. 1/- P.O. will bring you our new
revised catalogue.

B:T:S
63, London Road, Brighton 1, Sussex.
Tel. : Brighton 1555.
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YET TO BE SURPASSED !

“ LOWTHER-VOIGT”
REALISTIC REPRODUCTION

DEMONSTRATIONS DAILY

AT
THE

LOWTHER MANUFACTURING CO.,
LOWTHER HSE., ST. MARK’S RD,,
BROMLEY, KENT.

XECUTIVE AM.I.EE, age 35,

4 radio, light electrieal, requires change;
salary £780.—Box 6393. [6956
ECRETARY, conversant with electronic
work, offers occasional services in London

at your office or home.—Telephone Primrose
6519 or write Box 6116 (6908
UYER, age 36, executive with radio and
lighting manufacturers, requires similar
position; can also take charge of transport and
general office management.—Box 6053. (6893
RADIO engineer, 20 years' sales and service,
12 years' Malaya and Far East, seeks re-
sponsible position with commercial firm any-
where abroad; due for release in Far FEast
shortly.—Box 6473. (6988
RADIO engineer with 22 years' technical
and practical exp. seeks change to mana-
gerial or responsible position in the South or
West England, intimate with all branches of
radio and television industry; own car avail-
able.—Box 6097. (6903
NGINEER manager, 46 yrs, with 18 yrs.
managerial record, desires new berth;
sound technical background and used to con-
trolling all depts. concerns up to 1,100 em-

ployees both sexes, managerial experience in

THE COIL PICKUP
of all metal construction
IS IDEAL FOR TROPICAL USE

WILKINS & WRIGHT LTD.,
« Utility Works,” Holyhead Road,
BIRMINGHAM, 21.

motor accessories, mass production small parts.

razors and toclmaking.—Box 6056. {6896
AGENCIES
ENTURY old firm of repute, importers

and exporters, seek manufacturers’ agency,
first class radio and radio compoments for
India, China, W. Africa markets.—Box 6211,
AGENCIES WANTED
RETAILERS wishing to accept agencies,
please communicate with us. Full third
discount on all our products: reasonable de-
liveries.—Doric Radio Co., Lowson St., Dar-

“\(IBRO-ARG ”’ Engraving Pen

For rapid engraving anv
15/-

metal—hard or soft,
Operates from _4-6v
Battery or A.C. Trans-
former giving 6-10 amps.

HOLBOROW & CO.,

8, Mossiey Avenue, Wallisdown, Bournemouth.

Post
Free

lington. [6948
EXPORT

“ZE export articles of every description all

tact

over the world; we can serve you; con-
us _for your requirements.—Write to
Masolon Export-Import, Ltd., 400a, East 118
St., New York, U.B.A. (6914
TECHNICAL TRAINING
A_.M.I.E.E., City and Guilds, etc,, on ‘No
Pass—No Fee' terms; over 957 successes;
for full details of modern courses in all
branches of electrical technology semd for our
112-page handbook, free and post free—
P.IET. (Dept. 388A), 17, Stratiord Place,
London, W.1. 270
TUITION

REWINDS

Send your ‘‘Burn outs’ to be
Rewound — no technical data
wanted. Post Transformer, etc.,
labelled with your name and
address marked ‘ for Rewind.”’
OUR WINDINGS ARE

LAYER WOUND & IMPREGNATED

SOUTHERN TRADE SERVICES, LTD.

297/299, HIGH ST., CROYDON
Tel. : 4870

ENGINEERING careers and qualifications

BOTH Government and industry have
announced and emphagised that young men
with technical knowledge and gqualifications
must receive every chance to rise to the
highest positions within their capacity, in
post-war engineering and ailied industry;
write to-day for * The Engineer's Guide to
Success ' —200 courses free—which shows you
how you can become A.M.L M.LAE.,
A.MI.Mech.E., AFR.AeB., etc., and covers
all branches in radio, automobile, mechanical.
electrical, production, aeronautical, etc.
THE ’I‘echnological Institute of Great Britain.
82. Temple Bar House, London, E.C.4. [4918
RAD!O training.—P.M.G exams. and LE.E
Diploma; prospectus free. — Technical
College, Hull {0611
= NGINEERING opportunities.”—Have you
had your copy of this free guide to
AM.ILMech.E.,, AMIEE, and all branches
of engineering, building and plastics ¥ Become
technically trained on " no pass—no fee ™ terms
for higher pav and secunity.—For iree copy

Manufacturers of ** TELECRAFT ” PRODUCTS

\

write B.LLE.T. (Dept. 387B), 17. Stratiord
Place, London. W.1. 6939

O

“eiwyn
WELWYN ELECTRICAL LABORAT!
Welwyp Gardep City, Herts,

by the cracked car-
bon process remain
stable to * 19, of

v Tolerances + 19, I

Low

carhom resistor

Telephene :

radar,

UALIFIED radio engineer, many years'
practical and teaching experience, accepta
students for recognised examinations, personal
or corres., individual tuition.—Box 6396.
RADIO Eugineering, ‘l'elevision and Wire
less Telegraphy, comprehensive postal
courses of instruction.—Apply British School
of ’I‘ele%r’aphy Ltd., 179. Clapham Rd., Lon.
don, S.W.9 (Esta. 1906) Also instruction at
school in_wireless for .M. Merchant Navy
and R.AF. 19249
THE Institute of Practical Radio Engineers
have available Home Study Courses cover-
ing elementary, theoretical,” mathematical,
practical and laboratory tuition 1n radio znd
television engineering; the text is suitable
coaching matter for I.P.R.E, Service entry and
progressive exams.; tuitionary fees at pre-war
rates—are moderate.—The Syllabus of Instrue-
tional Text may be obtained. post free, from
the Secretary, 20, Fairfield Rd., Crouch End.
N

(6722

BOOKS, INSTRUCTIONS. ETC.
EBB'S radio map of the world locates
any station heard, size 40x30in. 4/6,
ﬁc!t 6d.; on linen. 10/6, post Iree.—~Webb’s
adio. 14. Sohe St.. W.1. Gerrard 2089. 19947

Radiographic can now
offer the following

Transmitting VALVES :

EIMAC 35T.. 45/- RCA8I13..110/-
RCA 805 ..110)- RCAB66.. 27/6

Send for Lists of TX VALVES.
100TH Available Shortly.

RADIOGRAPHIC L™

66, OSBORNE ST., GLASGOW

= |

i

-
Wy
Thisunique hand
shows the easy wa to
secure AMIMechE.,
AM.Brit.ILRE, AM.IE.E
City and Guilds, etc.

WE GUARANTEE—
“NO PASS—NO FEE.”

Details are given of over 150
Diploma courses in all
branches of Civil, Mech,,
Elec., Motor, Aero., Radio,
Television and  Production
Engineering, Tracing, Building,
Govt. Employment, R.A.F.
Maths., Matriculation, etc.
: Think of the future and send
¥ for your copy at once—FREE.
¥ B.1.E.T., 387, SHAKESPEARE HOUSE,
17, STRATFORD PLACE, LONDON, W.1.

book

[
Resistors produced

ARE

initial value.

+2% *5%

temperature
co-efficient.

DERWENT 4421.

ORIES LTD. |

WALTER SWITCHES

LT

GARTH RD., LOWER MORDEN, SURREY

MADE FOR

TS. LTD. K

Qrams : WALINST, MORDEN, SURREY

Welwyn Gardep 3816-8

€. R. Carson 7

wWwWWwW americanradiohistorvy com
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"AN EXTENSIVE RANGE OF
HIGH GRADE TRANSFORMERS

e MAINS TRANSFORMERS 60 and 100 watt, 350-0-350v, 0-4-5v.
0-4-6,3v. Totally enclosed in Metal Shell.

® UNIVERSAL OUTPUT TRANSFORMERS.

Suitable for Triode,
Pentode, Class B and O.P.R. Output Stages Fully Tropicallised.
PRECISION TRAN:FORMERS 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 Materials only are used in their manufacture. Lab range
components can be made to individual specifications or supplied
from our comprehensive Catalogue.

$imon

Cables: BIMSALE, LONDON.

RECORDER HOUSE,

48-50, GEORGE STREET.,

PORTMAN SQUARE,
LONDON, W.1.
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BRITAINS FOREMOST
LREPRODUCERS-

@WW/M//M&{
WOLVERHAMPTON,
ENGLAND.
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RADIO-AID LTBD.

for
® ELECTRONIC VOLTMETERS
® CRYSTAL CALIBRATORS
® OSCILLATOR CRYSTALS
® BAND-PASS CRYSTALS
® OSCILLOSCOPES

29 MARKET STREET, WATFORD, HERTS.
Telephone : Watford 5988

S —

Y/l sPECIAL [

CORED
SOLDER
A.l.D. APPROVED
H. J. ENTHOVEN & SONS LTD.

230 THORNTON ROAD, WEST CROYDON, SURREY
THOrnton Heath 2452

' Wirelesy World '* can e obtained abroad froin the following—ACUsTRALIA and NEw ZEALAND : GOrdon & Gotch, Ltd. INp1a: A. H. Wheeler & Co.

Os¥apa: Imperial News Oo,; Gordon & Goteh, Ltd. BouT AFRica : Central News Agency, Ltd.; Willlam Dawaon & S8ons(8.A.), Ltd. Uxirep Brates: The Internationsl Nwwa Cp,
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DEVELOPED in the light of Hunt’s
experience as capacitor makers,
this instrument, with its wide range of
application, and simple operation with
accuracy, is a valuable asset to the
Service Engineer.
One dial reading without charts or graphs.
Complete and portable, with accommoda-
tion for all accessories. 210-250v. A.C.
50 cycles. Dimensions: 6}” x 94" x 5”.
List Price £18 .18 .0

A. H HUNT LTD

Advertisements

NOW IN ONE INSTRUMENT/

MEASURES CAPACITY

. of all types of Capacitors, and
circuit wiring. Range : 0.00001 mfd. to 50 mfds.

MEASURES POWER FACTOR
. ofall types of electrolytics. Scale
calibrated zero to 509, power factor

MEASURES RESISTANCE

. of all types carbon and wire
wound resistors from 50 ohms to 5 megohms.

MEASURES INSULATION RESISTANCE
. of paper and electrolytic capaci-
tors, and all types insulation.

DETECTS DEFECTIVE CAPACITORS

leaky, shorted, low and high
capacity and high power factor capacitors of
usual and intermittent types.

TESTS CONTINUITY

. can be used as continuity meter
to test all types of circuits.

LY " TRADE MARK - -
CAPACITANCE &
RESISTANCE

e

T
—_

| ANALYSER

e

LONDON S.w .18
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YOUR INSURANCE

Whether you are manufacturing 10,000
radio receivers or repairing one, you
can be sure of getting sound soldered
joints when you use FErsin Multicore,
‘the Finest Cored Solder in the World"'.

MULTICORE SOLDERS LTD., MELLIER HOUSE,

MW americanradiohisto om
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