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e, 40 Jest HE world-wide use of ‘“AVO
UNIVERSAL

Avoierir TR Electrical Testing Instruments is striking
: : testimony to their outstanding versatility,
precision, and reliability. In every sphere
of electrical test work they are maintain-
ing the “AVO?” reputation for dependable
accuracy, which is often used as a

standard by which other instruments are
- - THE
SRIEMA VO ALL WAVE
AtVELESLe "AVO® OSCILLATOR

judged.

THE AUT6MAT|C C(OIL WINDER & ELECTRICAL EQUIPMENT CO., LTD,

WINDER HOUSE * DOUGLAS STREET * LONDON - S -W- | TELEPHONE: VICTORIA S404/7




2 Advertisements Wireless World October 1915

ﬂ&% |
Uu‘u)_-.

MANUFACTURED ,
BY “f t ,Io,‘)

We are specialists in the manufacture
of all types of low loss and low capacity
cables for use at high frequencies. Our
research and technical services are available
in connection with high frequency cable
problems relating to electronics, television
and telecommunications.

BRITISH INSULATED CALLENDER’S CABLES LIMITED
103, Mount Street . London, W.C.1
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Made in Three
Principal Materials

FREQUELEX
An insulating material of Low
Dielectric loss. For Coil for-
mers, Aerial Insulators, Valve
Holders, etc.

>
- -~

BULLERS LTD.,

THE HALL, OATLANDS DRIVE,
WEYBRIDGE, SURREY.

Telephone : Walton-on-Thames 2451

Dielectric Loss problems in High Frequency
circuits have been solved by the use of Bullers
Radio-Frequency Ceramics.

Many years of research and development in our
Laboratories have brought these materials to a high
degree of efficiency.

They are in constant use for transmission and reception
and play an important part in maintaining communication
under all conditions.

PERMALEX TEMPLEX

A High Permittivity Material. A Condenser Material of medium
For the construction of Con-  permittivity. For the construc-
densers of the smallest possible  tion of Condensers having a con-
dimensions. stant capacity at all temperatures.

Bullers

LOW LOSS CERAMICS

Manchester Office ; 196, Deansgate, Manchester.

Avertisements
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STATIC TWO-DIMENSIONAL
visual delineation of any recurrent
law. °

RELATIVE TIMING OF EVENTS
and other comparative measure-
ments with extreme accuracy.

o
PHOTOGRAPHIC RECORDING
of transient phenomena.

L

SIMULTANEOUS INDICATION
of two variables on a common
time axis.

INDUSTRIAL INDICATING and TESTING afford in-
creasing scope for the Cathode Ray Tube as the only
device with the above inherent features. of which the
fast is unique in the Cossor DOUBLE BEAM Tube.

The Model 339 Cossor Oscillograph thus equipped
is invaluable on all problems of research, production
or operational testing, when the effect examined is
applied as a voltage. When recurrent the traces are
studied visually and when transient are recorded
photographically, using Model 427 camera.

A. C. COSSOR L.,

INSTRUMENT DEPT.

Cossor House, London, N.5

*Phone : CANonbury 1234 (33 lines).
‘Grams: Amplifiers Phone London.

I AN
{ 8 i i S

Wharfedale

FACTORY SPEAKER

SIZE
OF
CABINET
154" x 12)”
x 63"

Fitted with Metal Grilles front and back.
Available WITH or WITHOUT Handle,
Transformer or Volume Control.
10-inch BRONZE UNIT FOR 5 WATTS.
10-inch GOLDEN UNIT FOR 8 WATTS.
Made and Guaranteed by

WHARFEDALE WIRELESS WORKS
HUTCHINSON LANE, BRIGHOUSE, YORKS
'Phone : Brighouse 50. 'Grams : ** Wharfdel, Brighause "’

AIDAS I IlA

SECTIUNAL STEEL

RADIO MASTS

Send for Catelogue WQ'I30
Tn TYBURN R - ERDINGTON
POLES L™ BiRMINGHAM 24
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LINTONE

5-VALVE MIDGET SUPERHET

CONSTRUCTORS KIT

Complete with Cabinet.
16-50, 200-550 metres.

A SUPER-SENSITIVE AND SELECTIVE CIRCUIT.
Brief apecification : Frequency changer, 6 tuned cirenit,
465 K.C.'s iron cored LF.'s, 4-watt output. P.M. speaker
and output transformer, all valves, chaasis, practical and
theoretical diagrams. Parts list, nuts, bolts and wire and
modern cabinet, dinensions, 12in. x 8in. x 6in, deep.
Readv to assemble. 200/250 volts, A.C. Parts, new, ex-

television. Including purchase tax, .. 3
Case and packing, 10/- extra. 13&' .Gns-

Advcrtisements 5

d

WE CAN NOW OFFER FROM STOCK
THE FOLLOWING ELECTROLYTICS.
6-mfd. x 50 v. tubnlar, 1/3 ; 25-mfd. x 33 v., tubular,
1/9; 25-mfd. x 26 v., tubular, 2/~ ; 50-mfd. x 12 v.,
tubull!. 2/= ; 8-mid. 500 T tulmlu‘bg end, 4/9; 8 x 8
mfd., 500v tubuhrugend 6/9 ; 32-mtd., 360'  tubular
tag ond, 6/8 ; 4-mfd., 460 v., tubular tag end, 4/6 ; 8-mfd.,
500 v. block 4/4 4- mld 440 v. wet aluminium can, 7/6 ;
Remid., 440 v. wet aluminium can, 9/6 ; 16-mfd., 440 v.

wet aluminium can, 11/6.

LOUDSPEAKER TRANSFORMERS. Pentode output,
40:1, 50 m.a., 4/-; Midget mulu-rltlo, 60:1, 80:1,
40 m.s., 7/6 ; Multi-ntlo 40:1,60:1, 80:1, and push-
ull, 80 m.a., 10/6 Pentode output, 12/15 ohms, 100 m.a.,
52/6. heavy duty, mnltlratio, 24:1, 41: 1, 48:1,
58:1,82:1,116: 1 and P.P., 80 m.s., 16/6 ; 3: 1 Inter-
valve, 10[6, push-pull output, 20-!utt 4,000 0-4,000
primary, 3.5, 7.5 and 12/15 ohma, secondary, 25/-.

P.M. LOUDSPEAKERS. 3 ohm, Voics coil, Roh, Goodman
and Celestian, 6}in., with transformer, 30[ 8
transtormer, 32/6 ; 2}in., 27/6 3in., 30/~ ;
Rin., 24/- ; 12in., “151 ene!
36/-, B.T.H. Model R.K., loln Malns, energlsed loud:
speakers, 1,000 ohms ﬂeld 15 ohins, apeech; weight,
28 Ibs.; recondluoned as new; Ideal for P.A. work,
£6 6s. 10in. Mains, energised 1,140 ohms, with trans-
former, 48/~, See transformers above to suit.

EXTENSION LOUDSPEAKERS
IN BAKELITE
MOULDED
CASES

Brown, with White, Green
or Red gﬂlle Bule colour

Dlmenﬂon‘, ll x 12 x Bin.,
fitted with 8in. P.M.
8peaker and Pentode Trans-
former, excellent in ap-
pearance and performance,

/
45/ = complite

AERIAL AND OSCILLATOR COILS. Best D.S.0. wire-
wound, colour coded on hakelite formers. Short, medium
and long-wave, 16/50 m., 200/.;50 w,, 1,000/2,000 ., with
circuit diagram, 15/- Lhe aet
LF. TRANSFORMERS. 465 K.C.'s fron-cored, litz wound,
alum, can. Limited quantity. 17/6, matched pr. 9/6 ea.
8.M. and L. T.R.F. COILS. FPhilipn, best quality in screened
aluminium can ; 17-51, 220-5856 ; 725-2,000 metres. (These
coils equal to of het.) " Complete with
dlaumm, 9/6 the pair.

T.R.F. AERIAL COILS. Aluminium screened
Phlllp«, ‘200 585, 725-2,000 metres. Complete with diagram,

29 e
To suit all above coils, 5/9.

WAVE CHANGE SWrTcH,
2 SPECIAL KIT OFFERS

KIT. 1.—Tuning heart, suitable for 6-valve superhet.,
comprising variahle condenser and slow-motion drive, set
of iron-cored 1.F.'s 463 K.C.'s Litz wound, aerlal coil,
R.F. transformer and oscillator coil. All trimmers and
padders with wave chaoge switch for 3-wave bands. S.M.
and L. Also circuit diagram for complete set, £3 9s. 64d.
KIT 2.—Tuning heart for 5-valve superhet, comprlslng
variable condemr, and slow-motion drive, set of i

“LIBERTY SIX" ALL-WAVE
6-VALVE CONSTRUCTORS KIT

1,000-2,000 metres.

16-50, 200-560,

A SUPER-SENSITIVE & SELECTIVE CIRCUIT
HUNDREDS OF SATISFIED USERS.

Briet it with two valves,
separate oscillator, slx tuned circul'. 463 K.O.'s iron-cored
LF.'s. Separate mne and volume contrul. S-waty output,
8in. P.M. Hpeaker, with baflle and output transtormer, all
valves, chassia, Practical and Theoretical diagrams. Parts
list, Nuts, Bolts and Wire, ready to assemble. 200/250
volte. A.Q. Parts, new, ex-television. 16 Gns

Including purchase ta: L]

Case md packlng, 5[- extrn

3- WAVEBAND 4-VALVE

CONSTRUCTORS KIT
17-2,000 metres.

T.R.F.

Parts, new, ex-television, aluminium screened coils, excel-
lent short-wave reception (the special colls used in this
circuit give a per{ormnnoe equnl to a -uperhet ), 4% watts
outpln 1 with | k puu wlrlng nnd

LF.'s 465 K.C.'s Litz wound, aerial cofl and oscill eofl.
All trimmers and padders ulth wave change switch for
3-wave bands, 8.M. and L. Also circult diagram for
complete set, £2 19s. 6d.

extra to
dim.: 12in. x Bln x Gln.wwp of dhl
200/250 v. . including ta:
Cue nnd packing, 5/- extn

114 Gns.

VOLUME CONTROLS. 1, 5, 10, 20, 25, 50 and 100 thousan

ohms, 1, }, 1 and 2 meg., without switch, 4/3 each. Ar
above, with switch, 6/- ; 100,000 ohma., }-meg., double-
pole switch, best American, 6/6 ; 2,000 ohms. only,
wire wound, 2/6 ; 1,000 ohms, only, carbon screw adjust-
ment, 1/6. Mldxet {-meg., with switch, 5/6 ; less ewitch,

2/8.
WESTINGHOUSE METAL RECTIFIERS, EX-G.P.O.
Suitable for chargers, etc., H/wave, H.T., 150/400 v.,
50/200 m.a., 15/=.
WANDER PLUGS. In 3 colours, 2/= per doz.
ALUMINIUM CHASSIS. Partially Drilled. Dimensjons,
104 x 9 x 2§ and 10§ x lot' X 3{°, 16 guage.
Either type 7/6 each
CAR AERIALS, Telescopic, scuttle ﬂxing. extending to
4ft. 6in., ebonite insulators, nickel-plated, 22/8.
VIBRATORS. 4-pin, 6-volt, best quality American, 10/6.
METAL RECTIFIERS, ex-G.P.0. Suitable for small chargers,
relays, etc., 13 v., full wave, 100 m.a., §/- ; 6 v. H/wave,
50 ma., §/-; 4 v. H/wave, 30 m.a., 4/~ ; 2 v. H/wave,
5 m.a., 4/ 3 H1 2} v., D.C., 1om-.3/6.
BPEC L OFFER BATTERY CHARGERS. 1l-amp. type,
3-, 6- or 12-volt output. Finished in black metal cabinet.
8mall and compact, £3 19s. 6d. each.
ELECTRIC . 4-pint. Vitreous enamel, 950 watt,
2007220, 230/250 v., complete with lead and adaptor, 41/3.

DE LUXE ALL-WAVE SERVICE
SIGNAL GENERATOR

A.C. mains, 200/250 v.
50 cycles, range covers
from 20 M.C. to 100 K.C.
all fundamentally in &
bands without gape.
8/M dial. Direct calibra-
tion in  frequencies.
Coarse and fine output
attenuator. Internal
400 c/s.
5 The
generator is  entirely
screened in heavy metal
cabipet. Olm. 10in. x
10in. x 12in., 16 gns.
Case and packiog, 10/
extra.

VALVES. American types at B.O.T. controlled retail prices
for re| lu-ement purpom only. 6€F5, 12F5, 12J5, 128F5,
1H5, 5/2 11/-; 8825, 11/- ; 6Q7, 1297, 13897,
11/7 6Ks, evec, 50L6, 12/10 ; 6AS, 6BS, 14/-; also
British valves at manufacturers list prices, UU4, UUG
11/-; TDD4, 11/7 ; AC/VP2, EF33, KTW61, PEN 45,
SP41, 8P42, T4l, VPll 12/10 ; D1 diode lln. Peanut
\nlve, with vllveholder 12/10 ECHB, X863, 14/- ; AC/
ME, 11/- ; AC8/Pen, EL35, PEN 46, U21, 6L6, 18/3.
Prices include plx.rnhne tax. Add 3d. per valve post.
DPDT SWITCHES. Panel mounting ex-G.P.0., 3/,
MAINS TOGGLE SWITCHES. Panel mounting, 2/-.

FERRANTI TEST
METERS.

Complete in leather and velvet-
lined case. 8 » 1,000 ohms
per volt on all ranges. 600 v.
A.0./D.C. 0-750 milliamps,
0-50,000 ohms, without external
batterles, up to 20 megohms, with
external batteries. New and
unused, complete with test prods,
muitipliers and instructions.

£8 16s. 6d.

LINAGLOW LTD.

Hours of Business : Mon. to Fri. 9 a.m. to 5.30 p.m.
Tube--A rchway

Closed 1-2. Nearest

Phone :

’CALLERS to Show Rooms, 2, HIGHGATE HIGH STREET, N.6
Phone : MOUntview 9431

.POST ORDERS to Dept. MO 48, 6|_. HIGHGATE HIGH ST., N.b
MOQUntview 9432
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999
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1094
1129
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978
1013

339
io1o
1022
1011
1066
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and miniature equipment.
advance information on new equipment embracing all
S.W. communication requirements.

EDDYSTONE
COMPONENTS

etc.

Stand-off Insulators
Aerial Insulators 0
Midget Stand-off lnsulators
Lead-Through !nsulators ...
6-Pin Coil Formers, Plain

o  © w0 Threaded
Former 00
Coil Base, 6-pin chassls
Microdenser 5/20 mmfd.

" 5/42 ,,
” 6/62 ,,
” 5/100 ,,
o 160,

Pointer Knob, small, 1}in. long

,» small, 2.3,16th long
Instrumem Knob, 2}in. dia., brass insert
Instrument Knob, 1Zin. ,, o ooo

2426P Skirt Knob, overall dia. of ﬂan;e, in. .

Air Dielectric Trimmer, pre-set, 5/60 mm’d

Air Dielectric Trimmer, as 978, with {in. spindle
Split Stator Condr., buttgrfly wing type
H.F. Choke, 1.25 m/h., 5180 metres, 50 mA. ...
H.F. Choke, 1.5 m/h., Tx type, 250mA ...

UHF Choke, 2.5 to I2 metres

All-Wave Choke, 7.9 m/h., 2.5 to 2, 000 me!res
Flexible Coupler, insulated ... o0

WEBB'S

stock all makes of good
communication gear.

Send 2id. stamp for

A preliminary range of Eddystone high-efficiency
components are available for bona-fide maintenance
work,

/3
1=
éd.
2/6
2/9
3.
é/-
19
5/6
8-
66
73
76
éd.

246
(X4
116
5.
56
12/6
2-
3/
1/6
2/9
26

The above components are mostly types already familiar
to the discriminating engineer ;
designs will fulfil modern development needs in VHF
Watch advertisements for

new EDDYSTONE

WEBB'S “INTERIM "’ CATALOGUE.

14 Soho Street, Oxford Street,
London, W.I
Telephone : Gerrard 2089

We are available 9 a.m. till 6 p.m. for OFFICIAL business,
but please note our revised SHOP HOURS—9 a.m. to

5 p.m. weekdays,

(Saturdays 9 a.m. to | p.m.)

l|
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COSMOCORD LTD - ENFIELD

O K ER

I’I’nx“

AS technical specialists in
Waxes, our Research
Department is at your dis-
posal. Do not hesitate to
¥ W ol consult us. Our Waxes are
used and recommended for

]
‘ ' ' ll Service components.

A.1.D. AND C.|.E.M.E. TYPE APPROVED
FOR

ARCTIC AND TROPICAL CONDITIONS

ASTOR, BOISSELIER
& LAWRENCE LTD.

Sales Department:
NORFOLK HOUSE, NORFOLK S8T.,STRAND, LONDON, W.C.2
Telephone: TEMple Bar 5927

)
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TYPE
APPROVED

«‘

From 100° in the shade to 40° below. Dubilier Type 4800 series metal-

cased Tubular Paper Capacitors are made to stand up to the
most stringent operative conditions of extremes in temperature.
The elements are enclosed in seamless close grained metal
tubes. These Dubilier Capacitors are what is meant by the
DUBII_'.!FR catch-phrase ““tough’’. Unaffected by extremes of temperature,

w excessive humidity or high altitudes — they are essential
wherever such arduous conditions are anticipated.

The name is . . . Dubilier
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THE EXPERTS HAVE GONE TO Wﬂ/] l

lt is wvo

these days of urgent priorities, to be able

juean achievement, even in
to say that all the skill of vnc’s engineers
is entirely devoted to the war effort . .

all one’s output is scheduled for work o
the utmost importance. But that is how
it is with us at Gardners. And who can
blame us if we are a little proud that our
experience and skill is recognized to such
an extent. And yet for all this, if you
have a problem on Transformers where
you thivk we could be of assistance to
you we’ll gladly co-operate to the fullest

extent we can.

ARDNERS

RADIO LIMITED

Il Ly o P

SOMERFORD - CHRISTCHURCH - HANTS
Tel: Chrisichurch 1025 Grams : Radiotrans, Chrisichurch

Wireless World

October 1945
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. bu;
the RS “UNIVERSAL FIFTEEN"
is TRULY PORTABLE

The need for really efficient portable public address
equipment was never more urgent than it is today. And )
when a truly portable outfit such as the R.S. " Universal
Fifteen "’ is available—although only in-limited quantities—
putting up with unconnected unweildy equipment ,L—;L
I DIMIC.
y but The //\‘ 7&)‘

T ¥

is not only
» Universal Fifteen" operates efficiently on either .?
A.C. or D.C. mains at all voltages from 200-250. We NS

o

will gladly send you fullest details on request &

R.S. AMPLIFIERS LTD - 3-4 HIGHFIELD RD < SHEPPERTON - MIDDX.
TELEPHONE

WALTON-ON.THAMES 1012

FAMOUS FASTENERS

HIGH TENSILE HEXAGON BOLT

Three distinct tests ensure the standard of Linread

Bolts. The first is checking of raw material, the

second is specialised Quality Control during manu-

facture, and the third, inspection of finished products.

Specialists in Cold Forging; Roll Threaded Screws: Solid and

Tubular Rivets; Nuts and Bolts in all metals; Small Pressings;
Auto and Capstan-turned Parts.

LINREAD LTD., STIRLING WORKS, COX ST., BIRMINGHAM, 3.
TELEPHONE No, : CEN. 3851 P.B.X.
TELECRAMS : "’ LINREAD BIRMINGHAM.”

London Office: Clifton House, Euston Road, London, N.W.1.

Tele. No.: Euston 820l. .

SPECILALISTS IN COLD FORGING
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ELECTRONICS

made it possible/

Hullo skipper, flares gone—and the aircraft’climbs
away setting course for base, its reconnaissance pictures safely
locked in the automatic camera. For the white-hot brilliance
of the bursting flares operated a tiny OSRAM photo cell

’ which automatically actuated the camera mechanism, per-
manently recording the panorama below.

OSRAM valves have been in the forefront of electronic

development during the war, and will bring to the pursuits of
P CeMes. Pcie peace many well tried electronic devices to speed, smooth and
many e PP make safer ourgway of life.

cations

Qsram  £6C. ogram

PHOTO CELLS CATHODE RAY TUBES

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

9
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In communications, wherever measurement for testing
purposes is involved, empiricism can be ruled out. Of no
avail without scientific instruments is anything the eye can
see, the hand feel or the most observant remember. The
radio engineer, therefore, must have test gear on which he
can rely and, thanks to the foresight of Marconi
Instruments Ltd., has a wide selection from which to
choose. And he finds exemplified in these Marconi
products the qualities so characteristic of British Engin-
eering craftsmanship—rational design, precise workmanship
and technical efficiency.

MARCONI (3} INSTRUMENTS, LTD

ST. ALBANS, HERTFORDSHIRE . Telephone : St. Albans 4323-6

1073

TIMOY...

MICRO-VARIABLE CONDENSERS

We can give imm;lé;:te d:‘lliverv of our standard (VCX) and The ability to think ahead and to appreciate the problems
F3 () moxai: ) of others is innate at Woden, and is visibly evidenced in
Type Max. Cep Min. Cap  Price | 3 5
in mmfd. in mmfd. our own productions as well as in those components we
VCIsX.. .. .. 15 . 2/6 are privileged to build for other manufacturers. If there-
VC40X... ... .. 40 275 2/10 . S
VC100X R 100 38 35 fore you are looking ahead and would welcome intelli-
veieoX e 160 6.0 42 | gent co-operation in the production of your new or
VC250X . 250 73 5/- g : :
VC20D. R T 40 3. redesigned projects we would like to hear from you.
nglgx I;S 3.0 2:
60X 8 3.0 2
MC 120X 124 8.0 36
I N TRANSFORMER
M X e e 0 2
Write for details of Raymart Coils, Formers,and Valveholders ] ( 0 M p A N Y l T D

Telephone :
Midland
3254,

AYMART Please add post- | TRANSFORMERS * AMPLIFIERS ~ LOUDSPEAKERS
age on orders | oaprog  AND ELECTRONIC COMPONENTS
CTNEWETAAM  edorles oy Yy ROAD © BILSTON * STAFES

48, HOLLOWAY HEAD, BIRMINGHAM, 1I. | TELEPHONE: BILSTON 41959
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on in a thousand

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

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

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stourport-on-Severn, Worcs. Telepbone: Stourport 111, Telograms © Steatain, Stourport.

8.P2
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B RN icwLETT - PACKARD
| & i “3"3;‘“'“’“ LABORATORY
e el | NSTRUMENTS

FOR SPEED AND ACCURACY

ELECTRONIC ENGINEERING
SERVICES LIMITED
24 Stanley Road Heaton Moor
8tockport
SOLE BRITISH DISTRIBUTORS

How much can you
condense a condenser |

/”//7 nden:ews |

Midgets in size but giants in performance
are these U.I.C. Miniature Condensers.
Especially suitable for use in the latest
Service type miniature radio traﬁsmittcrs
and receivers, they are efficient and de-
pendable under all climatic conditions. Made
to specification K.110. Type approved. Full
details on request.

UNITED INSULATOR CO. LTD.

12.22 LAYSTALL ST., LONDON, E.C.1
Tel : TERminus 7383 (S lines) Grams : Calanel, Smith, London

THE PIONEERS OF LOW-L0S5S CERAMICS |
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AACS Grownd Station |
Ching.Burma-india Theatre

" “AACS BLAZES THE TRAIL FOR SAFE i
.‘FUTURE WORLD AIR TRANSPORTATION

Warld.wide aviation communications are an established fact
today. Almost overnight a greac radio network has been cre.

+ ated. The actual physical difhculties involved were great enough,
to say nothing of the variety of extreme operating conditions
encountered and avercome. Needless 10 say, the equipment em-
ployed must be dependahle, both from a standpoint of construc-
tion and performance capability.

The establishment of radio ground stations on every conti.
nent and in fifty-two different countries...overcoming the wid-
est extremes in operating and climatic conditions (from 40
degrees below zero to 140 Hegrees above)...stations in jungles
...in deserts...in moundains and towns...and to have these sta-
tions constantly operating at near peak levels is a tribute to the
equipment employed. On this page are shown three AACS
Stations located at widely separated spots on the glohe,

FOLLOW THE LEADERS TO

Cr1 yowr copy of Elecrvensc Telesa A
oo tbe suxty-fomr page bovkict uhich \Y

goves she fundamensal of elrciros:
w3 Tha listle basbler will buip elec-
sramn cmgineers explovn the subpect  ETEL-McCULLOUGH, INC., 1030 San Mates Avs.. San Brune, CalH.
a laymes. 11y yaues far ibe ssking  plents located w11 San Brune, Caliternis and Solt Lake City, Vioh
.. me cost or obligatian. Available

m Englib and Spanub lasgeago.

Export Agents: Frazor & Honsen
301 Cloy Straet, San Francisco 1), Californio, U 5. A.

*A. A.CS. (Army Airways Communications Systen)

Authorised Distributors :
BERRY'S (SHORT-WAVE) LTD., 25 HIGH HOLBORN, LONDON, W, C.|
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From 1939 to 1945

115,000,000

RECTIFIER ELEMENTS,

built into millions of rectifier units

for War Service on land, sea, and
in the air—in every theatre of war
as well as in every branch of war
industry itself—served the needs of
war to further the aims of peace.

r4

Most of these have
been of new and
advanced design and
the benefits of this
progressive research
and development
will soon be made
available to al!

“WDWESTINGHOUSE]&

METAL RECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO,,
Pew Hill House, Chippenham, Wilts.

LTD.,

| PERSUNA[
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THE
DIFFERENCE THE
_ MIKE MAKES

| War - shortage of
| sensitive  micro-
phones has caused
mass - murder of
\*“personality”’ over

‘ many workshop
I sound- -systems. Even the works-
manager’s voice giving staff-talks
has been unrecognisable. But
now Gramplan are able to re-
lease again the Grampian Pressure
Microphone Type M.C.S., there
is no longer any excuse for poor
““local ”* transmissions. Replace
the war- -emergency * mikes " you
have been using in any P.A. sys-
temsyou maintain with the high-
sensitivity Grampian Type
v M.C.S,, and get rid of one of

GRAMPIAN MICROPHONE TYPE M.Cs,  YOurworstsources

PA

\‘.

20 ohms. Sensitivity 42d.b. PRICE Projector Type PVH.
Unit Max. Loading 10
C. P, S,
PRICE
LOUDSPEAKERS Available for early delivery.
REPRODUCERS LTD.

watts. Impedance |5
GRAMPIAN
Phone : Feltham 2657

MINIATURBr'MIDGET

_in_their
antfacture

o -.'.-

THE SCIENTIFIC
VALVE

ohms. Horn, length 42
Hampton Road, Hanworth, Middlesex.
! Scientific G.6A

Pressure operated. Swivel stand-adap- £7 5 of trouble.
L]
in,, diam. 24 in. Cut

tor, Frequency 70-8000c. Impedance GRAMPIAN SPEAKER
ﬂ‘h ek £13
L] 5

RADIO RADIO RADIO
STAMPINGS ° CHASSIS *  PRESSINGS
FARM LANE, FULHAM, SW.6. TELEPHONE : FULHAM 5234

BASICALLY BETTER |
AIR~-SPACFD {

@@amz W/aff@z;«m[i ES
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LIST No. 576

750 V. DC. Working at 40,000 feet,
1,500 V. DC. Working at sea level.

LIST No, 577

1,500 V. DC. Working at 40,000 feet.
3,000 V. DC. ‘Working at sea level.

(A

Glass Seal
Terminals

(Process Patent applied for)

JFTER rather more difficulties than
we expected, we have developed a
method of production in our factory at
Enfield, where we are able to turn out
many thousands per wecek.

Terminals at present available are illus-
trated about actual size; other sizes
will follow.

They withstand instantancous and re-
peated thermal shocks of at least 250°C.
and will support at least 40 lbs. per
square inch air pressure without leakage.
These terminals are supplied tin-plated
to permit soldering with modern resin
cored solders or solder pastes.

Supplied packed in

cartons containing 100,

BELLING & LEE LTD|

| CAMBRIDGE" ARTERIAL ROAD. ENFIELD, MIDD X !

15



16 Advertisements Wireless World October 1945

= | WHY YOU PREFER ACOUSTICAL-One of a serles

} 4// Acoustical Trans-

formers are fully inter-
‘ leaved and conform to
a high standard of work-
manship and design.
The output transformer
for example. incorpor-

M.G.R.N. 1, 2 or 3 GANG CONDENSER s Gl et sl

lifier, is wound in five

This is made in various capacities up to 540mmf.

of Rigid construction, with smooth slow motion sections and has a

drive and with tropical finish. The Spindle is tapped frequericy response from

6 BA for attachment of pointer. An indicator can

be driven by cord fron the drum disc. Built in 30-12,000 cps.+08 db. “ Addressing the Public “—
trimmers can be supplied if required. Just one more reason a booklet of useful in-

formatioo and diagrams

why you prefer Acous- for all those engaged on
i Public  Address  work.
tical. 1/- post free. ‘

BROS ([LONDON] LIMITED

KINGSWAY + WADDON - SURREY A S n MANUFACTURING
TELEPHONE TELEGRAMS - WALFILCO, \ cvu STICA I. COMPANY LIMITED
CROYDON 2754-5 PHONE, LONDON QD HUNTINL,UON - TELEPHONE 361

M.R. SUPPLIES —
continue to satisfy their many customers with the highest quality RADIO AND
ELECTRICAL MATERIAL —all brand-ncw goods unless otherwise stated. Instant
delivery (or collection from this address). All prices nett. -
LOUD-SPEAKERS. New Vitavox high-fidelity models with Ticonal high-flux

magnet, 12in, dia., 15 ohms coil, K12/10 (10 watts), £7 ; K12/20 (20 watts), £11

{(despatch either, B/-). Hpec ial (LE.C. 10-in. 1lnits, i-ohms coll, with multi-

tranrformer, 8 watta, P.M., 52/6 (desp. 2/6).

P.A, PROJECTOR SPEAKERS employing thc latest Vitavox P.M. Moving Coll

Unit (15 ohms), handling 10 watts, with 42in. all-metal expon. Horn, £10 10s.

(varr. 7/6). Bame Unit with 30in. all-metal square dispersive Horn (very efticient),

£9 10s. (carr. 7/8). GOODMAN OMNI-DIFFUSION SPEAKERS with radial

six-section baffle for central suspension in dAn::’e -hall or puhlw mom, fitted 20;;":"

15-ohm P.M. M/coil 1'nit, senior model 33in. diameter, second. d, perfect (LIST

£22). A few, for caliors only, at £9 15s. each. GOODHAN SPEAKERIMICBO- VA Lv E H OLD E R

HEAVY DUTY OUYPUT TRANGFORMERS again avallvble. Tnproved * W.W.
again available. Improve . . .

specification, provldlng‘ll ntloll !rurgsl% 1t07 "55 with centre-tap for pusb-pull, Mfeeltlng a“ requfl‘rement’s

handling 25 watta, weight 9¢ ibs. /@ (desp. 2/-). i i b

ROTHERMEL PIEZO-CRYSTAL PICK-UPS, Senlor model, with black bakelite O dCESLRRSpECHications

arm, 78/9 ; Model 8.12 with channel steel arm, 75/-. STROBOSCOPIC SPEED

TESTERS (50 c.), showing 78, 79 and 80 r. p.m. (cardboard Only). 1/-. ERICSSON Polystyrene VH359/9.  Ceramic 369/9.
Hﬂb?dﬂn?lfs wlthuadjushhle hiedldgtw;.f ml;“n“'l 25/- pair. cll.Anlos'rx:
( ns pping resistances) for midget se nglish 5-amp. 2-pin pluy i
g;ncﬂur&;ngyé”g.nﬁlﬁ ti;sﬁ’x!‘ig&ggﬁple:u state which R‘;luhd-— 2[5. . BR'T'SH MECHAN'CAL PRODUCT'ONS LTD.

ECISI (¢] , flush mtg.. 3}in., first-grade m/coit, .

O/1 milliamp., 67/6; 0/500 micro-ampe, 7/-. PORTABLE COMBINED IN. I, Church Road, Leatherhead, Surrey.  Tel.: 3062.
STBUMINTB. in crash-prouf bakelite case, 6 by 4 by 3 inches, with carrying handle, -

1,000 ohms/volt, universal AC/DC. Readings: M.a., 0/1, 0/10, 0/100, 0/500. Volts,
0/10, 0/50, 0/100, 0/500. Ohms, 0/5,000. Compleu with cell, £8 17s. 6d.
SWITCH-BANKS (Tote). Each has four banks and each bank has five 2-polc
change-over switches (20 switches). On die-cast monut 3in. by 4in. Made for
solonoid operation but sold as manual switches, 9/6.

SLIDING RESISTANCES, extremely useful range now in stock : 100-watt range.
4 ohms 5 amps., 10 ohma .i amps., 50 ohma 1.4 amp., 100 ohms 1 amp. and 400 ohms
0.5 amp., any one 25[- 700 ohms 0.25 amp. 31/-. 225 ohms 1 amp., 32/8.
6,000 ohma 0.25 am, , 65/-. DIMMERS, conlmlllnu ‘stated load from full- -bright
to blackout (220[240 v. ) with slow-motion worm drive and handwheel, 1,000 watts,

17s. 64. ; 1,500 watts, £8 8s.; 2,500 watts, £9 17s. 6d. (desp. either 7/6
and 20/- for returnable case). RADIAL BEGULATOH front of panel mtg., res,
1 ohm to carry 25 ampe. in 25 stud taps, 7'7/6 (deap. 2/6). NOTE.—All resistances
m contlnuously nted and are fully enclosed.

B.T.H. ELECTRIC MOTORS, one-third H.P_, 400[440 v., 3 phase, new, £4 10s.
VOLTAGE - CHANGIHG 'rmsronnns ‘double-wound, 550 v.a., 230 v. to
100/110 v. (and vice versa), in cast brackets with terminal panels, £5 17s. 64d.
(desp. 5/-). Also 120 v.a., 37/6 and 76 v.a., 29/6. |

ROTHERMEL-BRUSH PIEZO-CRYSTAL IIOBOPHONEB, Model D104, £5 5e. ;
Model BR-28, sound-cell for high-fidelity studlo work, 10s. MINIATURE
DEAF-AID INSERTS, 1{in. dia., 20/8. G.E.C. CURRENT-FED MICROPHONES,
require no amplifier. Work direct with 15-chma Speaker thro ugh lpechl trans-
former with 12-v. ble for brief With trans-
former, Os.

Please include sufficient for despatch, where not stated.

M.R. SUPPLIES, 68, New Oxford Street, London, W.C.1
(Telephone : MUSeum 2958)
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Beneath the Irish Sea lies a telephone cable
that now carries double its peak load.

The British Post Office answered the
urgent demand for greater inter-country
communications by introducing a sub-
merged Repeater into the cable which
increased its simultaneous telephone cir-
cuit from 24 to 48.

Weighing nearly a ton, this repeater
must give absolutely reliable service under
these exacting conditions year in and year
out, because to lift it from the sea-bed is a
major and expensive operation.

Standard Mazda SP.41 valves were
chosen for this amplifier following ageing
tests on numerous different types. Checked
again after 11,000 hours continuous opera-
tion, the valves were found as serviceable
as ever.

Mazda are proud of their contribution
to this great development in submarine
cable facilities — proud of the proved
reliability of their standard valve. This is
but one instance of the reliable service
Mazda valves are giving in many spheres
where technical discoveries are hastening
the birth of a new age.

MAZDA valves

FOR "INDUSTRIAL, MEDICAL, RADIO, SCIENTIFIC,
TELEPHONIC AND  DOMESTIC  APPLICATIONS

@ THE EDISON SWAN ELECTRIC CO., LTD.,
155 CHARING CROSS RD., LONDON,W.C.2.
B

(World Radio Historyl
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“ﬁ.ADY ‘e AYERﬁAvY J

What a fine fumbling job it is, messing around with

dozens of tiny nuts and washers and bolts, picking up the nut, holding

the bolt with one hand while the other fiddles round the back to get

the nut on the thread.

problem.

And drops it !

You know ! Spire solves the

Spire U nuts slip into position over the bolt holes—no

washers needed with a Spire fixing, of course. So both hands are

free to put in the screws and once they're in, theyre in for good.

Sounds easy .

* A

L)

and it is easy !

THAT'S Fixed THAT!
Here's a little chap in action
Reference No. NU 531, lts uses
are legion. Wherever there is
blind assembly work, wherever
your operatives are fumbling with

nuts and washers the NU 531°

will sdve time and cost and a lot
of bad temper, Clip it into posi-
tion and it stays ** put *" until you
are ready to drive home the screw.
No washer needed of course.

BETTER Way

of Fixing

Simmonds Aerocessoiies Limited + Great West Road « London - A Company of the Simmonds Group
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: EXTRA-TERRESTRIAL RELAYS

making use of them, to satisfy
themselves that they would
e ) ) ) ) not be infringing patents.

Home and Abroad
20/- per annum.

305
A CONTRAST EXPANSION (Concluded) Guascow :

By J. G. White .. .. .. .. .. 309 265, Renfield Street, C.2.

PUBLISHED Telephone : Central 4857.
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many o csrcusls a
(Publication date 26th WORLD OF WIRELESS .. .. .. o0 £y apparatus described in these
of preceding month) l ) pages are covered by patents,
S s | RECENT INVENTIONS .. .. .. g3 ‘ readers JLre [dvised,  before

f

"OVER TO YOU"

From the skies to the tanks, from
H.Q. to outpost *““over to you” has
meant comforting contact. Maybe just
a routine “fix” for the navigator or,
likely as not, vital instruction for a dis-
tant patrol. Millions of times a year the
‘“over to you” has been spoken, and
millions of times Goodmans’ equip-
ment responded. In every branch of
the Services Goodmans’ earphones,
microphones and loudspeakers, as
varied in their duties as in characteris-
tics, have played and are playing their

\/
part. In their designing and produc-
\_< tion has been builded vast new dataand
experience. Now with present tasks
\ is being applied to the no less formid-
K
————

completed, this enhanced knowledge
able needs of Peace. Now, with
confidence we say ““Over to you”.
GooDmAns
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the best’

~ PHILIPS

LAMPS - RADIO - X-RAY : COMMUNICATIONS EQUIPMENT
AND ALLIED ELECTRICAL PRODUCTS

PHILIPS LAMPS LIMITED - CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON . W.C2 (125))
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Monthly Commentary

IN this world of wireless we are
What is not especially fortu_natg in evolv-
‘ ing our rather peculiar jargon. It
Radar? is mildly perplexing that no
sooner have we been told that

radiolocation or radar involves essentially the
location of an object by the help of observations
made on a radio wave echo reflected from that
object, than we find the same term officially applied
to navigational eystems in which the echo plays
no part. We refer, of course, to *“ Gee,”’ “* Oboe ’’
and other systems which depend entirely on
measurements of signal transit time; a return
signal may be used in some of the systems, but
it is a triggered response, and in no sense an echo.
According to the definition that Wireless World
was officially allowed to give in 1941, the reflected
radio wave is inherent in radiolocation. Similarly,
Sir Edward Appleton, Secretary of the Depart-
ment of Scientific and Industrial Research, (the
organisation that, through its offshoot, first
brought radiolocation into being) defines it as
‘“the process of locating the position of an object
in space by radio waves . . . . The only co-opera-
tion required on the part of the detected body is
of a passive character, in that it is required.to
reflect radio waves.”” That certainly does not
fit the signal-transit-time systems. On the other
hand, signal transit time is an important or even
fundamental factor in most (but not all) systems
of ““echo radar,” as we may have to call it.

* * %

TECHNICALLY speaking, the
story of radiolocation is a wonder-
fulone. Noamount of familiarity
with radio can blunt one’s appre-
ciation of what has been achieved
during the war years. In the wider field, the
story is even more wonderful, and with a much
deeper implication. To an extent that has never
been known before, radar design and production
has been a matter of team work ; of co-ordination
of the work of individuals of diverse outlook and
often with mutually competitive interests. It is a
new thing in the world that the principles of team

Team

Work

work have so fully and successfully been applied
to an engineering enterprise of such diversity and
magnitude.

Teams from Government research establish-
ments, the Universities and industrial research
organisations have all contributed to the solution
of fundamental problems and they have been ably
backed up by the productive capacity and adapta-
bility of our industry. Sir Stafford Cripps, Pre-
sident of the Board of Trade, in adding his tribute
to the official Government statement, quoted else-
where in this issue, said recently, ‘“ If, as I am sure
is possible, we maintain in the peace that unity of
purpose and that merging of knowledge, skill and
resource in the national interest which marked the
British radio industry’s contribution to the war
effort, the industry wili have a great future before
it."”  Even more material encouragement was
given in Sir Stafford’s promise of support: ‘‘ The
Government will take all practicable steps to see
that the high prestige thus established by the
research and development laboratories of the
British radio industry in war is maintained and by
official encouragement and support is built up to
even higher standards in peace. Only thus can we
be sure of meeting the needs alike of national
security and of the national economy.’’

* * %

ONE of the minor problems con-
fronting the designer of broadcast
receivers is the tuning scale. By
common consent, the public
demands a station-name scale,
but in present circumstances it cannot have a
reliable one. Conditions are chaotic on the broad-
cast bands; ‘‘channel-jumping”’ is not unknown
and even our domestic service is on a temporary
basis, and one that does not make the marking of
a scale particularly easy. Early and perhaps
drastic changes in channel allocation are expected
in Europe. Taking everything into account, the
only reasonable course seems to be to fit the
clearest frequency scale that can be devised, and
to hope that the lay Press will help in making
the public kilocycle-conscious.

Tuning
Scales
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RADAR PRODUCTION

Wartime Triumph of the Industry

IGNAL honour has been done
to the British wireless indus-
try. Many industries have

received well-carned tributes for
their contributions to the war
effort, but to no other has been
accorded by official Government
spokesmen such unstinted praise,
couched in such detailed terms, as
that given to the radio industry—
collectively and as individual
firms—for its production of radar
equipment. By now ecveryone
knows the decisive part played in
the war by that equipment, first
in defence and then in offence,
but it should be stressed that
radar, though radio-like, is a
brand-new thing, involving brand.
new problems at every stage of
design and production. That these
problems were successfully solved
reflects the highest credit on all
the teams that played a part in
its evolution. The work of all
teams was so closely intermingled
that, as Sir Stafford Cripps said at

a recent Radio Industry Council
celebration, it is impossible, even
if we wished, to separate the
various contributions. All were
partners in a new enterprise, and
it shows rare qualities of flexibility
of mind in the industrial teams
that they were able to adapt
themselves to such novel condi-
tions.

It must not be thought that the
industrial contribution was re-
stricted to production — mere
“nuts and bolts stuff.”” On the
contrary, much fundamental de-
velopment work was done by in-
dustry. In some cases a circuit
diagram, almost literally on the
back of an envelope, was the basis
for a ‘‘development contract,”
while in others the manufacturer
had to work from a crude ‘* bread-
board’’ prototype. An carly and
outstanding original contribution
from industry was the *‘ Bedford
attachment’’ for gun-laying radar
gear, evolved by L. H. Bedford,

A Metro-Vick radar transmitter of the intermediate period, giving high
pulse power with small valves.

of Cossor. Many major contribu-
tions were made by B.T.H. in
producing basic radar components
including thyratrons for pulse
modulation. G.E.C. research
laboratories played a prominent
part, especially by evolving new
valves, in paving the way for cen
timetre-wave radar.

The official story begins in the
era of appeasement; it was
actually early in 1037 that radar
secrets were first entrusted to the
industry, and contracts placed.
The transmitters for the CH
(Chain, Home) stations were made
the responsibility of Metropolitan
Vickers and the receivers were
made by Cossor.

Those two firms thereby be-
came forerunners of the many
which were to work for Victory
during war; but it is a matter of
interest that they, together with
Pye, met the heaviest proportion
of wartime demands for R.A.F.
ground radar stations of all kinds.

These included not only the
various sets in the radiolocation
chain but the ground stations
associated with ‘‘ Gee '’ (the radar
navigation system). ** Oboe’’ (the
ground-controlled bombing sys-
tem), ‘“ Gee-H '’ (another blind
bombing system).

It is, of course, impossible to
indicate by name all the hundreds
of contributions to the Services’
radio needs, but the airborne
radar sets may be said generally
to have owed their existence and
production in the main to the
General Electric Company (who
also worked on the valves for the
carly radiolocation ground chain),
I'he Gramophone Company, E. K.
Cole, Bush Radio, Pye, and Cos
SOTS.

The Navy in the early days was
given equally strenuous support
by Allen West, of Brighton (a
firm which had no previous know-
ledge of radio technique), British
Thomson-11ouston, Standard Tele-
phones and Cables, General Elec
tric, Pye, Marconi’s W.T. Com-
pany, Cossors, Aeronautical and
General Instruments, and the
Plessey Company. Cossors and
The Gramophone Company largely
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served the Army’s needs for GL
(gun-laying) equipment for anti-
aircraft batteries.

When credits are being allotted
—no easy task in any one project,

High-voltage thyratron developed
by B.T.H. for use in pulse modu-
lation.

and still less so over such a wide
field as radio as a whole—it must
not be forgotten that the compon-
ent manufacturers alone enable
the set assemblers to do their job.
Such firms as the Telegraph Con-
denser Company, Dubilier Con-
denser Company, the Morgan
Crucible Company, and Erie Re-
sistor, bore a great load in the
production of components.

The development of the special
cables, utilising the new material
Polythene introduced by Imperial
Chemical Industries, was effected
by the Telegraph Construction
and Maintenance Company (Lon-
don), who disclosed their tech-
nique to other cable manufac-

Wireless World

turers. These cables helped
greatly to open the way to the
new very short-wave techniques
so essential to radar.

Mention must also be made of
the smaller firms which not only
met the sudden demands placed
on them, but arose to eminence in
the wartime radio industry in do-
ing so. For instance, in a private
house in the riverside resort of
Maidenhead, the firm Dynatron
Radio, Limited, undertook the
production of airborne radar and
other sets for the R.A.F., and
achieved a position‘in output and
quality which must be compared
with the achievements of the
greatest firms, some of which have
already been mentioned..

When radar production first
passed into the hands of industry,
the chain was of vital import-
ance, and the two cont racting
firms (Metro-Vick and Cossors)
had to provide separate buildings
for assembly and tésting in com-
plete secrecy.  Two men alone
were  initiated into the whole
story: Dr. J. M. Dodds, of Met-
Vick, and L. H. Bedford, of
Cossors.  Their colleagues were
told only about the transmitter or
the receiver; never both.

Provision of additions to this
system and of the coastal defence
radar for detecting enemy aircraft
sowing magnetic mines were early
problems of the war.

A Cambridge professor under-
took a hurricane programnic for
the introduction along the coast
of equipment which existed only
in a single laboratory model. He
took his ideas to the development
section of Pye.

With these developments the
radar defences, which were to win
the Battle of Britain, were given
their final link. There was, how-
ever, another non-radarlink which
had meanwhile been forged. This
was the VHF system of radiotele-
phone fighter control. Three hun-
dred equipments were hand-made
by G.E.C. instrument makers at
Coventry during 1938 while the
production problems entailed were
being solved.

The Battle of Britain began as
soon as real production of air-
borne VHF gear was arranged,
and the race was so furious that a
special liaison was arranged by
M.A.P. between the contractor
and Fighter Command,
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The ground end of VHF was
just as urgent. Under the guid-
ance of M.A.P.’s Royal Aircraft
Establishment, the ground equip-
ment was designed and built by
E. K. Cole at Aylesbury and
G.E.C. at Coventry. The enemy
often put the ground equipments
out of action during the raids on
airfields, and only by working 24
hours a day could the factory
workers keep the operational front
intact. ’

One of the great production
feats of the war was achieved
when the Coventry G.E.C.
benches and all the tools, repre-
senting about 80,000 man-hours,
were almost wiped out by the
cnemy overnight. Plant was
immediately set up at Bradford,
and so speedily organised that only
half a month’s output was lost.

So, with radar and VHF the
fighters fought and won the day
battle.  The night blitzes were
still ahead.

IFrom the Navy's point of view,
meanwhile, the outbreak of war
had not ouly given added impetus
to the development of new devices
but enormously increased the de-
mand for standard sets for com-
munication, and DF, in order that
requisitioned vessels could be
cquipped.

The Admiralty Signal Estab-
lishment was rapidly and enor-
mously  expanded, partly by
drawing technical talent from the
very firms which were later to
make so great a contribution ; but
no expansion could be adequate

Split-stator condenser for radar

developed by Eddystone. Maxi-

mum capacity (parallel-con-

nected) 200 uuF : flash - over
700 V.

to permit adherence to the old
‘“slow but sure’’ routine, and
production had to be arranged be-
fore laboratory work was finished.

Outstanding among the firms
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Radar Production—

which successfully. accepted bur-
dens thrust upon them through-
out the war by the Admiralty was
Allen West. This firm manufac-
tured without working drawings,
250 early models of a radar set for
detecting surfaced submarines
from destroyers or corvettes.

A certain type of set was made
for fitting in ships with a type of
aerial which produced a narrow
beam. To cope with the rolling
of the ship, this aerial had to be
‘“ stabilised,”” making it what was
at first regarded as a fantastic
mechanical contraption. It was,
however, successfully put into
production by Ferranti, Metro-
politan Vickers, and W. A. Bent-
ley, of Leicester.

Stabilisation reminds one of
gyroscopes, for which the Sperry
Company of Brentford is famous.
Most naval radar gear required
gyro control in one form or
another, for which this firm has
been largely responsible.

The non-radar DF equipment
used in the Battle of the Atlantic
was for the main part based on
receivers and other devices de-
veloped and produced by the Mar-
coni Company at Chelmsford and
the Plessey Company at Ilford,
before and during the early stages
of the war. In particular, the
Plessey Company devised and
manufactured under naval guid-
ance an ingenious instrument
which enabled a signal of very

Wireless World

short duration to be instantly
“D/F’'d,” an important contri-
bution to the defeat of the
U-boat.

At the beginning of the war the
first radar set, designed to pro-
vide capital ships and cruisers
with long-range warning of air-
craft, was being fitted; and as
soon as its success had been
proved, an urgent programme for
sets for fitting through the Fleet
was put in hand.

This first production for the
Navy in 1938-1939 was under-
taken by a comparatively small
group of firms. Aeronautical and
General Instruments, of Croydon,
made the transmitters and aerial
equipment, and Pye made the re-
ceiver and display panels. Aerials
were also made by Hutchinson
and Hollinsworth. A new type
of treated, laminated wood made
by the New Insulation Company
of Gloucester was found to be in-
valuable in lessening the weight
of ships’ radar aerials.

Demands for an improved type
of air-warning radar set made it
necessary to spread production
over a larger number of firms.
Aeronautical and General Instru-
ments, the Marconi Company,
Pye, and Allen West assisted in
producing what was at the time
the most powerful radar set in
existence.

At the same time a radar set
suitable for small ships was
urgently wanted, As a stop-gap,

an Air Ministry.

ASV (air-to-sur-
face-vessel) set
was adapted.
This was suc-
ceeded in 1941
by a more
powerful naval
set, the trans-
mitter of which
was made by
the Marconi
Company and
Aeronauti-
cal and General
Instruments, the
receiver (a par-
ticularly good
one) by Murphy
Radio and the

Typical TMC con-
densers used in
radar equipment.
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Marconi Company; cathode-ray
indicator by Ekco, and the aerial
by Hutchinson and Hollinsworth.

The application of a cathode-
ray tube to portray in plan the
positions of all surface ships rela-
tive to each other and to the ob-
server as if on a map of known

Delay-network unit{for airborne
H2S and ASV radar, designed to
withstand high pulse loadings

(case cut away). Developed and
made by Dubilier.

scale was adapted for naval use
by the Gramophone Company,
and produced by them, Metro-
politan Vickers and Allen West.

Large quantities of motor-
generators and control gear were
needed ; Whipp and Bourne, of
Rochdale, B.T.H.,, Newton
Brothers, of Derby, and E. N.
Bray, of Walthamstow, have been
among the principal suppliers.

The Marconi Company pro-
duced wireless equipment of all
kinds throughout the war, and
this irm has contributed largely
from its staff to augment the staff
of Admiralty Signal Establish-
ment. Some of the latest types
of radar have been developed and
constructed at Chelmsford for
special naval purposes, particu-
larly long-range air warning.

It will be appreciated that
naval gunnery introduces the
special circumstances in which
both combatants are always mov-
ing freely in two dimensions, and,
in the case of air targets, in three
dimensions. Targets, too, are
relatively small, and it is no use
putting the shells close to them ;
they must be hits. This calls for
extreme accuracy and first-class
workmanship in instruments.

L
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The first naval gun-laying set,
from the radio point of view a
revolutionary design, was made
(with the exception of the aerials)
by a.number of firms experienced
in radio; transmitters by the
G.E.C. and B.T.H. (both at
Rugby and the Willesden branch) ;
receivers by G.E.C. and Pye ; the
cathode-ray indicator by Cossors,
Parmeko and Ferranti.

The earlicr equipments measured
range only, albeit more accurately
than the range-finder, yet much
below the standard science knew
could be achieved. Greatly im-
proved devices measuring range,
accurate to a few yards, were
made from 1941 onwards by the
Marconi Company and Metropoli-
tan Vickers.

It is the beam switch which
gives the direction of the target
accurately, and so makes possible
the '*blind ”* firing of guns. This
device requires extremely fine and
accurate craftsmanship, and was

4
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made by E. F. Moy, of Camden
Town, despite all the troubles of
the blitz. A very accurate yet
compact form of potentiometer
made by Painton, of Northamp-
ton, was also an important fea-
ture of the improved gunnery
radar.

Still further changes have taken
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place, making the radar set an in-
tegral part of the ship’s gunnery
equipment. E.M.I., the Gramo-
phone Company, Allen West, Mar-
coni, B.T.H. and Ferranti have
all made contributions in the de-
sign and manufacture of sets
which make the early types seem
quite crude.

The cross-Channel radio-tele-
phone equipment for the Navy
and Army was constructed by the
G.E.C. and Stratton (Eddystone),
of Birmingham. The B.B.C.’s
first broadcast from France after
D-Day was over G.E.C. appara-
tus. The first cross-Channel radio
conversation on D-Day was over
Eddystone equipment.

An outstanding event in the
preparations for the Normandy

landings deserves special mention. .

Certain radio equipment was most
urgently required for bombing
operations, and similar naval de-
mands apparently could not pos-
sibly be met in time. The Mar-
coni W/T com-
pany, of Chelms-
ford, agreed to

undertake this
seemingly  im-
possible task.

They were intro-
duced to Mec-
Michael Radio,
who were mak-
ing the gear
for the R.A.F.,
and, starting
from scratch,
produced the
necessary 150
sets in  seven
weeks, instead
of a normal
‘‘war urgency "’
figure of at least
seven months.

Scanning unit,
made by Nash
and Thomson,
for the H2S
equipment.

On land, the night blitzes were
finally mastered by radar: the
problem for the R.A.F. was the
ground control in the dark by
GCI (Ground Controlled Inter-
ception) radar stations of fighters
which themselves would carry Al
(Air Interception) radar to finish
the chase. The Army demanded
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means for the accurate sighting
of AA guns and searchlights by
GL  (gun-laying) and SLC
(Searchlight Control). GCI was a
development from CHL (Chain,
Home, Low-flying), and the first
prototype was shown to the in-
dustry during the crucial autumn

. A
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Air-cooled Magnetron valve made

by M.O. Valve Company. A pulse

output of 450 kW is given at
centimetric wavelengths.

of 1940. Within two months the
first experimental model was
ready.

This model was inspected, and
at least one of the three firms con-
cerned had its first production
model installed at an R.A.F. sta-
tion within three weeks. It was
on the air within another six
hours.

In the months during which
these stations came into use the
night fighters, with the Army’s
radar-aided searchlights and guns -
of AA Command co-operating,
took steadily increasing toll of the
enemy night bombers. In May
the Germans lost 144 night
bombers, of which our fighters
shot down 102. Then they aban-
doned the raids and turned to the
war on Russia.

The first AT equipment to go
into fairly extensive production,
consisting of four main units (the
transmitter, receiver, indicator,
and modulator), was ordered in
August, 1940. Six hundred instal-
lations were ordered, and in Sep-
tember, when production was
about to commence, in one of the
London raids all the components
and most of the piece parts for the
transmitter and modulator were
wiped out at Siemens’ works at
Woolwich.

The jigs, tools and new com-
ponents were sent to the Ekco
works at Malmesbury for the
transmitter, and to E.M.I. for the
modulator, while Pye were
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assembling the other two pieces.
By working round the clock, more
than 200 of the equipments had
been delivered by the end of Octo-
ber, more than 350 by the end of
the year; and 1,000 by the end
of the following July, when the
night blitz had already been
broken.

The technique of the night
fighter crews continually ad-
vanced during
the war in
Europe. Centi-
metre - wave
equipment came
in, and always
the manufac-
turers were
changing and
adapting in a
series of crash
programmes the
Al gear which
alone made cer-
tain the detec-
tion of enemy
aircraft within
range at night.

The ground
radar which
directed the
Army’s defence
over our coasts
and cities was
developed from
the earliest days

.by Cossors and
other big firms.

Metropoli-

«Cupid *’ — the
small radar unit
mounted direct-
ly on the gun
predictor  and
capable of
selecting and
following flying
bombs at high
speed and low
altitude. Made
by B.T.H.

tan Vickers received a develop-
ment and construction contract for
the first gun-laying equipment at
the beginning of February, 1939,
and the first prototype was pro-
duced in August, still before the
war, with more than 400 com-
pleted by November.

On the next ‘‘mark’ both
Metropolitan Vickers—who were
bombed on Christmas Eve but
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immediately continued in a dis-
persal factory—and the Gramo-
phone Company were engaged.

The design for its production
was commenced by the Gramo-
phone Company’s design depart-
ment in November, 1939, the
basic rescarch data having been
worked out by the Ministry of
Supply technicians.

An indication of the size and
complexity of the equipment is

given by the fact that it weighed
over a fon, incorporated no fewer
than 60 valves and 122 highly
accurate gears, wormwheels, cams
and so on. By May the first
prototype model was being field-
tested and early in June was
undergoing official trials, the first
equipment coming off the line in
November, 1940. Yet another
more advanced Mark was de-

v
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signed by B.T.H. and came off
the line in February, 1943. In
three months the production was
at the rate of ten a week. Early
models of a radar system- for
directing searchlights on to enemy
aircraft were made by Murphy
Radio in the winter of 1940-41
and produced in large quantities
in 1941 and 1942.

Parallel with all the defence de-
velopments was the first of the air-
borne radar sets for the offensive,
the ASV (air-to-surface-vessel)
equipment carried by aircraft to
scarch for shipping. Early models
were produced by Ekco and Pye.
The ASV which was installed in
aircraft in 1939 was the first air-
borne radar of the war. This was
followed by an improved version
in a series used for finding sur-
faced U-boats at night. ASV was
also adapted for use with the
Navy in small ships for the detec-
tion of surface shipping and air-
craft.

Then, owing to the desperate
struggle at sea, ‘‘H28" sets—
which show coastal and other geo-
graphical outlines on the cathode-
ray tubes in map form—were
modified and diverted from their
use by Bomber Command into
coastal aircraft. This decision was
taken in November, 1942, the
actual production taking place in
the following January and Febru-

ary.

With all these radar develop-
ments by no means the limit for
industry had been reached. The
great series of navigation and
bombing aids which were to make
possible the shattering of Ger-
many’s industry was on the way.

““Gee'' c¢nabled bombers to
take off, assemble in saturation
strength, and navigate constantly
until their return, as well as mak-
ing possible accurate navigation
over home territory and sea in all
conditions of visibility.

M.A.P.’s Telecommunications
Research Establishment guided its
development at Cossor’s shadow
factory, which was originally in-
tended for production only, in the
autumn of 1941, the firm submit-
ting a prototype for approval in
exactly six weeks. They and
Dynatron shared production of
the first order for 500, the smaller
““daughter’” firm undertaking
two sets out of every five.

Their joint commitment was
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.more than fulfilled by I'ebruary,
1942, and it has been revealed
already that from that month on-
wards more than 2,300 acres of
Germany were destroyed in a
year, mainly by the use of ** Gee .
navigation, compared with a total
of 400 acres until that system

started. By the end of 1943 no
fewer than 11,000 airborne
“ Gee’’ sets of an improved type

—now almost universally used by
‘Transport, Coastal, Bomber and
other R.AF. Commands as well
as in naval craft—had been de-
livered by three big firms which
were now working on it in the
United Kingdom. The final
achievement was a rate of pro-
duction which enabled Britain to
give 2,000 sets a month to her
United States Allies.

During 1943 the first Mark of
‘“Gee-H,””  blind-bombing aid
akin to ‘“Gee,”” was developed,
and 200 sets delivered in three
summer months.

When the battle of the Ruhr
started in full blast in 1943 the
‘“Oboe ’’ ground-guided bombing
system was introduced, principally
for the pathfinders to drop their
flares. ‘‘ Oboe "’ was produced by
Metropolitan Vickers, Pye, and
Standard Telephone and Cables,
and developed under TRE direc-
tion as a mobile unit in 1944.
From the Cossor-Dynatron com-
bination 100 airborne sets of an
early ‘““mark’’ were provided by
August, 1943, and G.E.C. fulfilled
an order for 36 of a following type
by the end of November. When
S.T. and C. undertook contracts
for the ground end, they finished
their development work in nine
months.

Finally, as the world now
knows, the bomber was {reed
from any dependence on ground
radar stations. ‘““H28’"" had
arrived and with it the first direct
picture of the unseen earth’s sur-
face at night or in cloud.

Work on H2S went on, and
within a year of the approach to
industry these sets were being
turned out. The technique of
scanners, the revolving dish-like
aerials which serve H2S (and also
Al) was considerably developed at
the same time, the major work
going to Nash and Thompson.

The eight ‘‘boxes’’ which
made up the original installation
were developed and crash-pro-
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duced by the Gramophone Com-
pany, which completed the devel-
opment task hand in glove with
TRE between March and Decem-

_ber, 1942, and turned out a first

order for 50 installations at the
same time. By the end of April,
1944, shortly before the invasion
of Europe, the total was 3,700.
By the end of the European war
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ate freely day or night causing no
confusion in a complicated de-
fence system, and the equipment
could send out distress signals in
event of trouble. This wholly

British radar achievement was en-
trusted principally to Ferranti to
develop and mass produce.

So much for the official story,
which, it

should be stressed,

Forgidentifying friend and foe : IFF equivalent developed and made by
Ferranti.

seven out of every eight Bomber
Command aircraft had H2S.

The Navy had similar needs for
pin-pointing the positions of ships
with the greatest accuracy to en-
sure the success of landings in
enemy territory. While full use
was made of devices already men-
tioned, special Naval needs were
fulfilled by equipment developed
by the Decca Radio and Tele-
vision Company.

This story of the magnificent
achievements of the radio indus-
try, which all the time kept pace
on ordinary wireless needs, can of
necessity cover only a fraction of
the radar devices which have been
put into use. Not only are many
of them still undivulged, but there
are as many others whose uses for
height-finding and other purposes
cannot be detailed because of
their very variety.

One more firm must be mnen-
tioned in another, all-pervading
role. IFF equipment (Identifica-
tion of Friend or Foe) automatic-
ally gave immediate identification
of approaching friendly aircraft to
radar. Allied aircraft could oper-

comes directly from  British
Government sources, and natur-
ally covers the more spectacular
aspects of radar. It will be obvi-
ous that much auxiliary apparatus
—some of it of the highest com-
plexity—is needed for the installa-

tion and maintenance of the
equipment. For instance, it is

evident that highly specialised
signal  generators, producing
pulses of the desired length and
repetition rate, are required for
testing. Among the firms produc
ing test equipment were Siemens,
Erskine Laboratories and Salford
Electrical Instruments. Shipton
and Company was one of the
makers of aerial equipment, which
involves many unfamiliar prob-
lems of production. Training gear
is essential if men and women are
to be trained ab initio, and with
speed and economy, in the opera-
tion of apparatus using principles
seldom if ever applied before.
‘“Trainers '’ were developed and
made by- Rediffusion and R.G.D.,
amongst others. But the full
story of radar auxiliary gear
must come later.
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AMATEUR TRANSMISSION

Review of Past History and Future Prospects

WO recent announcements
doubtless brought hope
rising in the breast of

many an amateur transmitting
enthusiast. They were, first, that
the G.P.O. is now prepared to
receive applications from pre-war
transmitting amateurs for the
re-issue of the radiating permits,
and, sccondly, that experimenters
whose equipment was impounded
in 1939 should now inform the
Post Office where it should be
returned.

Amateurs are warned, however,
not to expect early restoration of
either transmitting facilities or
impounded equipment. Neverthe-
less, the above announcements,
coming at the same time as the
news that 1o-watt wvalves, so
largely used in amateur radio,
can now be purchased without a
permit, naturally lead to the con-
clusion that ** things are moving.”

No doubt they are. But enthu-
siasm needs to be tempered with
a sober consideration of the post-
war prospects of British amateur
radio. Uppermost in the average
amateur’s mind will be the ques-
tion: ' What frequencies shall
we get when transmitting facilities
are restored ? ”’ For if he studies
the uses to which in wartime his
pre-war frequency bands are being
put he may indeed wonder if he
will get any of them back.

Recollections

Surveying each band in turn
he will recall how his 160-metre
band, so useful before the war for
short range cross-town working,
was free of interference. According
to an American authority it is
now occupied by a wartime radio
service which has such poten-
tialities for peacetime use that it
may well remain in that band.
And how his medium-distance
84-metre band, shared with the
Services before the war, is now so
full of important-sounding tele-
graphy transmissions that he can-
not see much prospect of their
early removal; he will go on to
recall how the 42-metre band, by
far the most thickly populated

By " ETHERIS"

until September, 1939, is now
largely occupied by broadcasting.
If he listens on the old “ DX
band " of 14 Mc/s. he will find
comparative quiet, mainly because
skip effects prevent reception of
the numerous commercial stations
operating there. As for the bands
from 28 Mc/s. upwards he will,
should he listen there, experience
all sorts of queer noises that sound
as though they were fixed there
for the rest of time !

A depressing outlook ? Possibly.
Yet he may take comfort if he
thinks on a little further.

Frequency Allocations

First of all, as every transmitting
amateur knows, negotiations on
post-war licences have been proe
ceeding for a considerable tim-
between the R.5.G.B. and the
Post Office. The result of them
can only be partially revealed as
yet. For one thing it is rather
too early to talk in public about
frequency allocations, but the
few hints dropped are so far
encouraging.

A second reason for optimism
is that a great deal of work is being
done by official committees in the
U.S.A. (and probably in the U.K.
too) on the question of post-war
frequency allocations for all ser-
vices. Not only is the restoration
of most of the pre-war amateur
bands recommended by the Fe-
deral Communications Commission
but mention has also been made
of the possibility of an allocation
in the 21 Mc/s. band and alloca-
tions of frequencies above 200
Mc/s., where propagation work on
a hitherto little used part of the
spectrum could be usefully done.
In other words, the claims of the
amateurs for a place in the post-war
world are by no means being
ignored.

All this spadework being done
in Britain and America should
greatly facilitate the submission
of these claims to the international
#clecommunications  conference,

which must inevitably be held to
consider the various bids for
frequencies. Very probably, such
a conference would not meet for
some months to come and in
this event amateurs might as well
abandon forthwith any hope of
getting ““on the air” immedi-
ately. Nevertheless animportant
reservation may be made here ;
if one or more ultra-short-wave
bands could be vacated by any
Government services happening
to use them in Europe, they might
well be re-allotted to the British
amateur for use in the near future.
As such bands possess optical
range characteristics there could
be no question of interference with
other services outside the confines
of this country.

Now, the ordinary broadcast
listener who has never shared the
enthusiasms of the transmitting
experimenter may ask the ques-
tion: ‘“ Why give the amateurs
any frequencies at all? Before
the war they didn’t seem to be
a very intelligent crowd of people,
at least that is the impression I
got listening to them on 42 metres
on Sunday mornings. Surely there
must be more essential services
that could make better use of the
frequencies ? ”’ This is, of course,
a very pertinent question and one
which may be paraphrased thus.
Has the amateur transmitter any
real value ?

Many years ago at one of the
early international telecommu-
nications conferences, one delega-
tion answered this question by
suggesting that there was really
no need for amateurs to transmit
at all. They could do all they
wanted to do on an artificial
aerial. The delegation was the
Japanese one, so perhaps this
suggestion need not detain us
further !

Experimental Work

Then what is the real value of
amateur radio ?

In the past any serious-minded
experimenter who wished to trans-
mit could generally expect a
sympathetic hearing from the
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G.P.O. (the signs are that this
attitude still remains). For
in the early days of radio much
of the research was fostered and
brought to fruition by amateur
experimenters.

As this work can now be done
so much better by the great com-
mercial companies, original re-
search by individuals is largely a
thing of the past. Yet there is
every reason why experimental
transmission should be encouraged
as a matter of post-war policy.
The man who ‘“ has radio in the
blood,” and who experiments

because he likes to and not because
he has to is of great value to the
community. Individually, he may

achieve little. Collectively, he and
his fellow enthusiasts are in-
dispensable cogs in the wheel of
British radio industry. In war-
time he is as a volunteer a far
better signals-man than the
““ pressed man,” and requires far
less training. A strong amateur
transmitting community com-
prises a reserve of ready-to-use
operators, as was actually shown
in 1939. And the list of trans-
mitting amateurs who hold senior
commissioned rank in the Services
is indeed impressive. These are
factors that will undoubtedly
influence the British Government
to restore transmitting facilities
as soon as conditions allow, as
was actually their policy after the
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last war. These same factors
constitute the short answer to
the question; what is the real
value of amateur radio ?

But our friend the ordinary
broadcast listener is still not con-
vinced. He sticks to his allega-
tion that a great deal of nonsensc
was transmitted on the amateur
bands in peacetime, and this he
finds hard to reconcile with the
statement  that serious  experi-
menting went on as well. In
certain respects he is correct. For
it must be confessed that some of
the recruits- to amateur radio
between 1936 and 1939 did not
compare in quality with the older
hands. To a certain extent this

was incvitable. Transmitting
permits were being issued at a
rapid rate in the three vyears
before the war, and though the
percentage of black sheep may
have remaincd small, the total in
numbers grew.  And it was they
who, being the most vocal, dis-
credited amateur radio by their
inane telephony transmissions on
the 7 DMc/s band on Sunday
mornings.

Those with more money than
sense were able to buy rcady-
made transmitting stations which
they frequently operated at far
more than their licensed power.
They and many others scraped
through their G.P.O. morse test
and then with a sigh forgot it all,
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as one confessed to the writer.
Amateurs with more integrity
called them ** baby broadcasters,”
an alliterative term of contempt
that was well merited. Many of
them dared not forsake telephony
and employ telegraphy ; amateur
W/T procedure was a closed book
to them and they simply did not
know how to start.

This was not amateur experi-
mental transmission.  In the post-
war world of amateur radio there
will be no room for it. Considera-
tion of a few facts and figures will
make the reasons plain.

Post-war Increases

Present portents are that
Britain’s 4,000 pre-
war ‘““ hams’ will
double their num-
bers in a year or
two after re-licen-
sing  commences.
The R.S.G.13. mem-
bership, now ap-
proaching the
10,000 mark, in-
cludesmany B.IR.S.

The well-arranged
amateur transmit-
ting station G6GR
operated, pre-war,
by E. L. Gardiner,
recently elected
President of the
R.S.G.B. A consid-
erable amount of
original research
was carried out at
this station on UHF,
D/F., before the war.

(British Receiving Station) mem-
bers who, learning of amateur
radio during the war, will want to
savour it more fully afterwards.
The Americans are expecting their
50,000 amateurs also to double
themselves in a few years. A
pro rata increasc may be expected
in all other countries where war-
time radio and radar have brought
many new enthusiasts into contact
with electronic applications.
Before the war amateur trans-
mitters collectively outnumbered
all the * professional ” stations
put together. After the war they
will probably do so to an even
greater extent. 13eing authorised
by their Governments to transmit,
they might well expect those same
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Governments to find some more
frequencies for them as their
numbers expand. But it is not
the amateur’s way to agitate for
more ether-room. He is content if,
after each successive international
telecommunications conference, he
is left with that which he held
before. 1His hope is that he gets
back the majority of his pre-war
bands, and should the proposed
21 Mc/s band come to him he would
indeed be percnnially grateful.

Therefore, assuming that double
his pre-war numbers are to be
accommodated in the same bands
as before, the most ihtense inter-
ference ever known may be confi-
dently expected.  And then the
extinction of amateur radio by
suffocation caused by its own
dead weight would alniost surely
follow.  Greater discipline will
need to be imposed on the amateur
bands than was shown before the
war. In those days, all right-
thinking amateurs, while con-
demning the follies of the'frivolous
or inconsiderate minority, pos-
sessed no means of preventing
them.  Though go per cent. of
the occupants of any band might
be well disciplined the other 10
per cent. could spoil the value of
the band for everyone clse.

Disciplined Operating

It would seem that the necessary
discipline will have to be imposed
by legislation operating somewhat
on the following lines :

The higher-frequency half of
each band might be reserved for
telephony. There was a trend in
this direction before the war.
But in one of the most important
bands of all (14 Mc/s) a curious
anomaly existed. The central
100 kc/s were occupied by U.S.
amateur ‘ phones,” with the result
that the rest of the world’s
““phones ” were  compelled  to
transmit outside the American
‘phone band if they were to make
themsclves heard at all in the U.S.
or elsewhere.

This mcant that they occupiced
frequencies normally employed
for CW. The whole arrangement
was unsatisfactory for telephony
and telegraphy operators alike.
Obviously, future ’phone bands
will need allocating on a multi-
lateral basis among the nations,
and not unilaterally as happened in
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Further to

America. reduce
interference between ‘“ phones,” a
limit of five minutes might be set
to a single telephony transmission ;
in that period ten times the amount
of matter can be transmitted by
microphone than by key. The
humming and hawing garrulity
of the pre-war 'phone operator
will be quite uneconomic on the
congested post-war bands. The
telephony enthusiast may argue
that his type of emission needs
more cther-space than half of any
band. It happens, however, that
C\V stations have always greatly
outnumbered ‘ phones,” and a
half-and-half basis is a fair one.

Scope exists for the tele-
phony enthusiast to double his
frequency allocation by adopting
single sideband working or carrier
suppression. The telegraphy en-
thusiast may argue that there is
no case for tclephony and the
B.B.C. do it better anyway. The
answer to this is () that properly
used, telephony will dispose of
traffic at ten times the rate of a
hand-keyed CW transmitter, and
(D) that telephony equipment de-
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other bands the use of a new beamn
aerial may double field strength
for a given input, and abuse of
power may then be more apparent
than real.

Where it is suspected interna-
tional legislation should permit
licensing authoritics not merely to
inspect a station but actually to
search the premises for illicit
sources of power. In such cases
a mere warning or suspension of
facilities should be supplemented
by a stiff fine.

Operating Ability

Finally, there ‘is the question
of operating ability. No amateur
may transmit before passing the
G.P.O. morse test. DBut as already
stated, he may “ with a sigh forget
it all.” Proficiency in operating
by telegraphy could be fostered
by three-yearly morse tests by the
Post Office, except where an
amatecur belonged to a Service
wireless rescerve and had obtained
a ccrtificate of morse proficiency,
rencwable every three years. A
test of operating ability need not
be agreed internationally, and in

An imposing UHF aerial array as used by H. A. M. Clark at his station
G6OT for investigating wave propagation on the very high frequencies.

mands considerable skill in con-
struction and operation (forgetting
the complete stations that can be
bought over the counter!) and
long distance working is more
difficult to achieve than with
telegraphy sets.

On certain bands where skip
cffects are negligible an unau-
thorised use of power is fre-
quently apparent to listeners
familiar with the normal signal
strength of a given station. On

the casc of British amateurs could
be made one of the conditions
for the retention of the G.P.O.
permit.

Regulations based approxi-
matcly on the proposals in the
three foregoing paragraphs should
do much to assist efficient operat-
ing in the post-war bands, and to
permit amateurs truly to live up
to their official status of holders
of ‘“ experimental wireless trans-
mitting permits.”’
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RADAR

1. Ground Stations: The Development of Pulse Technique

N Wireless World for February
and March, 1945, Dr. Smith-
Rose discussed the basic prin-

ciples and history of radar. It
was not permissible, at that time,
to discuss more than the broadest
outlines ; now, with the end of the
war, details may be given of the
instruments used.

The radar story begins with the
“Chain, Home.”” This was the
first operational radar system and
led by logical steps which were
determined by the war situation
to the host of devices which are
now available. In December,
1935, five operational stations
were established on the east coast
of England, and in August, 1937,
fifteen additional stations were
authorised to cover the east and
south coasts of Great Britain.
More were being set up at the be-
ginning of the war, and with the
fall of France CH coverage was
extended round the south-west
and west coast. The design of
these stations was a peacetime de-
sign, and was very dependent on
existing techniques. The wave-
length used was 10 to 13 metres
and pulses of about 10 to 15 micro-
seconds duration were radiated at
a recurrence rate of 25 pulses per
second. The nominal pulse power
was initially 200 kW, but later de-
velopments brought it up to about
800 kW. As the transmitter was
‘““marking "’ only for 250 micro-

seconds in each second, the mean
power was only & kW when the
pulse power had reached 80o kW.
This very small mark /space ratio
is characteristic of radar trans-
mitters and explains the very high
pulse powers which have been
obtained.

The aerial systems of the CH
stations were fairly conventional.
The transmitting array consisted
of stacks of horizontal dipoles and
reflectors slung from  3s50ft.
towers ; the receiving aerial sys-
tem comprised a pair of crossed
horizontal dipoles for direction-
finding and two dipoles at differ-
ent heights for elevation measure-
ment. The receiving aerials were
mounted on a 24o0ft. wooden
tower. The whole transmitting
system was not very different in
fundamentals from a telegraph
transmitter and array, while the
receiver with its goniometer for
direction finding follows normally
from ordinary Bellini-Tosi or Ad-
cock practice. The CH trans-
mitter floodlit the area in front of
it, so that any aircraft in that
area was ‘‘illuminated”’ by the
radiation. Scattered energy came
back to the receiver and was
handled by the direction finder in
the familiar way.

General view of transmitting and
Freceiving aerials at a CH station is
Freproduced at the top of this page.

To determine the height of the
aircraft, the angle of arrival of the
echo in the vertical plane was
measured. This was done, as was
mentioned above, by using two
horizontal dipoles at different
heights. In Fig. 2 portions of the
polar diagrams for the two aerials
are shown.

As would be expected, an air-
craft at a small angle of elevation
is received more strongly by aerial
(2) than by aerial (1). The ratio
of the strengths is related to the
actual angle of elevation, and
when this ratio has been measured
by comparing the two signals
with a, goniometer, the height can
be read off from a calibration
chart. At a range of 150 miles
and a height of 12,000ft. the
angle of elevation is only about
one degree (neglecting the curva-
ture of the earth) so that only the
first lobe need be considered.

The time interval between the
transmitted pulse and the re-
ceived pulse gave the range. Air-
craft could be detected at ranges
of up to 200 miles, and ence de-
tected they could be kept under
continuous observation.

The disadvantages of the CH
stations must have been realised
even before they were built.
Radiation which leaked back in-
land produced echoes from hills
and from aircraft outside the zone
of interest. Height-finding by the
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use of the polar diagram of
elevated dipoles is unsatisfactory,
and frequent calibrations were
necessary. Crossed horizontal di-
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CHL stations described below,
when mounted on towers, had a
h/A value of about 45.

With the huge box-like forma-
tions used for day raids in the
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Fig. 1. ‘ Floodlighting '’ and direction finding by Chain, Home Stations.

poles are liable to polarisation error
in direction finding and frequent
calibrations to check the balance
of the system were needed. Above
all, however, the mean height of
the aerial system was only about
200 feet, and it was found that
low-flying aircraft could not be
detected except at short ranges.

This was because the aerial
polar diagram, produced in the
usual way by the aerial system
itself and its image in the earth,
has a minimum along the surface
of the sea. The first maximum,
which is the most useful region,
is at an angle of elevation in-
versely proportional to the height
of the aerial measured in wave-
lengths, that is to say, propor-
tional to A/h. To provide a very
low pick-up it is necessary to raise
the aerial as high as possible and
to make the wavelength as short
as possible. The CH stations had
a h[A value of about 8. The

summer of 1940 this was not im-
portant, but it was clear that
sooner or later low-level raids
would be attempted to prevent
radar warning being given. It is
at this stage that the real radar
story begins, and that develop-
ment moved away from conven-
tional practice.

For both coastal artillery range-
finding and for protection against
low-flying aircraft it was neces-
sary to use shorter wavelengths.

AERIAL (2)

AERIAL (1 )\.\J

4

—
e
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The CHL stations (‘‘Chain,
Home, Low ') were devised.

A wavelength of 1.5 metres was
chosen. Transmitters capable of
producing pulse powers of over
100 kW were designed and gave
ranges exceeding 100 miles. A
major change was also made in
the method of radiating and re-
ceiving the pulses. At a wave-
length of 1.5 metres it is quite
practicable to produce a sharp
beam with an aerial array of
moderate dimensions. The actual
array used was about four wave-
lengths by five.

The size of the array is ex-
pressed in wavelengths because it
is known that the width of the
beam produced by an aerial array
is proportional to A/I; that is, it
is inversely proportional to the
dimension of the array in the
plane under consideration. An
array 10 wavelengths wide pro-
duces a beam twice as sharp as
an array 5 wavelengths wide. A
beam which fell to a sharp
minimum at 10 degrees off the
main radiation axis in the hori-
zontal plane was produced. The
whole structure was small enough
to be turned continuously, so that
the effect was rather that of a
lighthouse. As the beam “swept
round it lit up a narrow section
of the sky: any aircraft in that
sector scattered radiation back
towards the station. It was ob-
viously desirable to use a beamed
receiving aerial system to increase
the sensitivity: such a receiving
beam must be kept accurately in
step with the transmitting beam
so that the receiver is watching
the ““ bright’’ part of the sky. A
very ingenious arrangement was
adopted. The transmitter requires
the use of the aerial system for
only a few microseconds at a
time; then, for the next milli-
second or so, the transmitter is
dead and the aerial system can
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Fig. 2. Vertical polar diagrams of elevated dipoles at a CH station,
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be used for reception. It is neces-
sary to provide a protective
device which will prevent the
transmitted pulse being passed
straight to the receiver.

A technique using this idea
had already been developed for
ionospheric work, but a more

FHV T
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efficient system for use on fixed
frequencies was devised, and this
will be described later.

With the introduction of
beamed transmission and recep-
tion came also a new form of
‘“display '’ or indication on the
The CH
stations used a normal horizontal
time base which was deflected by
the reflected pulse in the way
described by Smith-Rose. The
goniometer used for direction-
finding and elevation enabled the
signals from two _aerials to be
compared or balanced. The
‘“Plan Position Indicator’’ was
introduced to display the informa-
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tion in the CHL equipment. In
a PPI the time base has its origin
at the centre of the tube, and the
spot travels radially outwards.
The radius along which it travels
is parallel to the searchlight beam
of the radiation, and as the aerial
array rotates so does the time

Rotating beam

arrays used at
CHL stations. The
185-ft. tower s

used at sea level
and the 2o-ft.
gantry shown on
the right is for
installation on
cliffs.

Fig. 3. (Below)
Rotating beam at
a CHL station.

base. Received pulses are used
to brighten the ‘spot. A target
thus produces a bright spot of
light at a distance and in a direc-
tion from the centre of the tube
which corresponds directly to the
distance and direction of the
target from the aerial system. The
operator thus gets a direct
physical picture of the position of
the target without any manipula-
tion of controls. 1f a map is.
drawn on the .face of the tube,
the picture is even easier to
follow, and the track of an air-
craft can be followed by marking
its position at intervals on the
glass tube with a ‘‘chinagraph”’
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pencil. Further discussion of dis-
plays will be given later.

The arrival of a ‘‘ direct appre-
ciation”’ display enabled the CHL
system to be used for fighter con-
trol direct from the cathode-ray
tube without the intervention of
the plotters who moved coloured
plaques about on a map—the
arrangement used in the handling
of CH information. The equip-
ment was known as GCI (Ground
Controlled Interception) and was
an elaborated form of CHL in
which a pair of arrays of different
height provided measurement of
the angle of elevation and thus of
the height of the aircraft.

When the CHL stations came
into service there remained only
a blind zone of a few hundred feet
above the sea. To deal with wave-
hopping coastal raiders, and to
watch the movements of shipping,
a further step'down in wavelength
was made. .

The latest systems using centi-
metre waves and large reflectors
enable very sharp beams to be
produced which are largely inde-
pendent of the proximity of the
ground or sea. Very clear PPI
pictures are obtained.

Before continuing further with

AREA “ILLUMINATED AT ANY INSTANT

the discussion of radar equipment
there are some important funda-
mental ideas which must be con-
sidered.

Pulse Repetition Rate

The CH stations emitted only
25 pulses per second. The reason
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for this is that although aircraft
are not normally detected at
ranges greater than about 200
miles, there is sometimes sufficient
return by normal ionospheric

Wireless World

factor in the choice of repetition
rate.

Pulse Width

In the discussion of pulse repeti-
tion rate above we have seen that

——
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Fig 4. Sideband structure of rectangular pulse of length T.

scattering to give echoes with
delays of up to 40 milliseconds,
corresponding to distances of the
order of 4,000 miles. This scat-
tering is believed to be due to
ionic clouds in the E layer. When
this happens it is essential that the
scatter from one pulse should not
appear after the transmission of
the succeeding pulse, or a false
short range reflection would be
simulated. At shorter wavelengths
ionospheric effects cease to be of
importance, and the pulse repeti-
tion rate can be increased. The
limitation on repetition rate is
always set by the maximum range
from which an echo can be re-
ceived. If the maximum working
range of the equipment is 186
miles, the repetition rate may not
exceed 500 pulses per second.
Even though the operational
range required may be less, it is
the actual range which sets this
limit, and if a high repetition rate
is required it may be necessary to
reduce the working range by re-
ducing the transmitter power or
the receiver sensitivity.

Another point to be considered
in settling the repetition rate is
the power dissipation. As the re-
petition rate rises, SO does the
mark /space ratio. With 25 ten-
microsecond pulses per second the
ratio is 1/4,000; with 2,500 one-
microsecond pulses per second the
ratio is 1/400. If the peak power
is the same, the mean power, and
in consequence the heat dissipated
in the valves, is increased by a
factor of 10. In centimetre equip-
ments this is often the limiting

narrow pulses permit higher peak
powers for the same energy dis-
sipation. Furthermore, as a 10-
microsecond pulse corresponds to
a range of about one mile, it is
difficult to resolve two targets
which are at nearly the same
range, as the two echoes overlap.
Targets within a mile of the sta-
tion cannot easily be detected.
Shorter pulscs give better resolu-
tion and more accurate range
measurement. Obviously it is use-
less to radiate very short pulses
unless they can be received. A
pulse of duration time T consists
of a carrier and a continuous set
of sidebands; most of the energy
lies in a bandwidth of about 2/T.
Thus a one-microsecond pulse re-
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quires a bandwidth of at least two
megacycles, while a 10-micro-
second pulse needs only 200 kc/s.
1f a one-microsecond pulse is used
it is therefore necessary to pro-
vide a receiver with a pass-band
at least two megacycles wide:
otherwise energy is being radiated
in sidebands which cannot be re-
ceived and is being wasted. The
noise level at the receiver is also
dependent on bandwidth, and in
early systemns like CH, where
sensitivity was more important
than resolution or accuracy, long
pulses and narrow bandwidths
were used. As radar developed
from being a warning device it
became necessary to provide more
and Dbetter information, and
shorter pulses and wider bands
were introduced. Tt is interesting
to note that with a communica-
tions receiver provided with a
bandspread dial the main peak
and two peaks on each side shown
in Fig. 4 could easily be separ-
ated. In this way a good estimate
of the pulse length used was made
by measuring the spacing of the
minima.

Sweeping Rate

In radar systems which use a
beamed transmission it is neces-
sary to consider the relation be-
tween the pulse repetition rate and
the rate at which the beam is
moved. Assume that the trans-
mitter sends out 400 pulses per
second, as a CHL transmitter
does, and that most of the energy

Two forms of display are used at GCI stations. The PPI (Plan Position
Indicator) with rotating radial time base is on the left and the range scale
with linear time base on the right.
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is concentrated within 5 degrees
on either side of the line of shoot.
If during the 2.5 milliseconds
which has been allowed, in choos-
ing the repetition rate, for the re-
turn of an echo, the aerial array
has turned through more than
10 degrees, the array will not re-
ceive the echo. Therefore an
angular velocity of 4,000 degrees
per second will cause complete
failure of the systemn. Of course,
this is about 6oo revolutions per
minute, and no one who has seen
a CHL array would doubt that
this speed is quite impossible. An-
other factor, however, brings the
limiting speed down. With long
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afterglow  cathode-ray  tubes,
which are used to keep a steady
picture on the PPI, it is necessary
to receive a number of successive
echoes to “‘paint’’ the tube. If
we choose 10 as a convenient re-
quirement, our limit becomes 30
r.p.m. For the CHL, mechanical
considerations keep the speed
down to something of the order
of 6 r.p.m., so that no difficulty
is experienced. With centimetre
radar, the narrower beams and
smaller structures lead to the limit
being set by the ‘‘ build-up ’* time
of the cathode-ray tube rather
than by the difficulty of moving
the aerial system. .

RANDOM RADIATIONS

For This Relief . . .

WELL it’'s come at long last!
The radiolocation cat is out of
the security bag and one can at
length speak and write freely of
principles which have been common
knowledge in the scientific world for
a dozen years and more: you’ll find
the whole business of ionosphere
sounding described in text books
published from 1930 onwards—and
the timing by means of a CRT of
the delay between the sending of a
short-wave wireless pulse and the
return of the echo due to it is the
basic principle of all radiolocation.
I'm all for secrecy when and where
it serves to hide from an enemy
something valuable to us and un-
known to him. It was very right
and proper that microwave radio-
location methods and the working
details of many systems should have
been kept as dark as dark could be;
but T never could see why things
well known in all enemy countries
and put to practical applications
there should have been regarded as
ultra  hush-hush here. It was
ludicrous, for example, to find two
cinema fitms describing the cathode-
ray tube and its use for measuring
the height of the reflecting layers
and for tracking breeding grounds of
atmospherics placed in the secret
category. These filins were made
by the N.P.L. and shown publicly at
the Wireless Exhibition some years
before the war! Many readers must
have seen them then. In view of
what we knew that our late enemies
were doing in the radiolocation field
a simple statement of the general
principles of the art issued officially
counld have done no harm. On the
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contrary, it would have been good
and heartening war news and might
have taken a form which would
have led the other side to believe
that we had made far less progress
than was actually the case,

It Saved Us

My own belief is that radioloca-
tion, or rather our pre-eminence in
the art, was the decisive factor in
winning the war. I know from per-
sonal experience that it saved us
from losing it in 1940, when
Goring’s gigantic Lufiwaffe attacks
were staged as a prelude to the in-
vasion which we could hardly have
hoped to repel had it been made.
If we hadn’t had our chain of
efficient early-warning radiolocation
stations, the Spitfires and Hurri-
canes of No. 11 Fighter Group and
the guns of the Sixth A.A. Division
could never have routed the hordes
of the German air-arm. Pilots and
gunners had little enough rest as it
was; had we not known when raids
were coming and what courses they
were taking, they’d have been
fought to a standstill through sheer
physical exhaustion. We could not
have brought off, later on, the mass
air raids on German industry, whose
effects were so decisive; we could
not have tackled the submarine
menace; we could not have pre-
vented the destruction of our cities
by bombers and ‘‘doodle-bugs’’;
we could not have held Malta; we
could not have wiped out the
Ttalian fleet so effectively and
cleared the Mediterranean if we had
not had radiolocation and if we had
not exploited it to the utmost.
Providentially for us, our enemies
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seemed to regard the development
of their own radiolocation systems as
of rather secondary importance, pre-
ferring to concentrate their best
scientific brains on the production
of new and fearsome weapons, none
of which ever quite came off.

Very Neat

There were some pretty neat bits
and  pieces amongst radiolocation
cquipment even in the earlier days
before the microwave apparatus
came along. One of my favourites
was the transmitter ot the '*GL "’
used in AA gunnery. It was not
merely foolproof, it was pretty well
blinking-idiot-proof. If Ham-handed
Henry (or, later, Scatter-brained
Susie) tried to switch on the HT
when the cooling device for the
master-oscillator and power-ampli-
fier valve wasn’t working, there was
nothing doing; unless the draught of
air from the blower was raising a
hinged shutter and operating a
mercury switch, nothing could be
done about it. Nor would the HT
switch work if those valves weren’t
getting their grid-bias. In fact, if
H.H.H. or S.S. tried in a moment
of madness to do almost anything
that was bad for its health, this
transmitter simply switched itself
off and bade them think again. A
delightfully simple arrangement
made it possible for the operator to
find out whether it was sending out
a pulse of the right shape and of the
right duration. The very accurate
wavemeter, too, could be used suc-
cessfully after a remarkably brief
training period. A girl who had
been, say, a dressmaker a few weeks
before would report without turning
a hair that the pulse was half a
microsecond too ‘‘ wide ’’ or that the
transmitter was ‘‘ point three
megacycle off tune.”” And a REME
‘“ Radio-Mech.”’ (one of my best was
a Scottish crofter, whose home was
40 miles from a railway station and
who had never handled even the
simplest electrical appliance before
the war) would go and set matters
right. Before the end of the war
not a few radio-mechs. were girls
and a radio-mech. had to be cap-
able of tracking down all sorts of
tricky faults and of putting them
right in double quick time.

ooag
Clean-up Needed

HE medium-wave broadcast

band is in a shocking mess just
now. Running over it a few even-
ings before this was written, 1
counted thirty-odd inter-station
heterodynes in addition to natural
interference so bad in some cases
that it amounted to something like
jamming. That is bad enough, but
it’s not the whole of the sad tale
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Random Radiations—

In addition to broadcasting stations,
radio beacons are working on this
waveband and causing a consider-
able amount of interference. Doubt-
less you have heard them, though
possibly you did not realise what
they were. A radio beacon sends out
its call sign in slow morse, then a
dash lasting many seconds; then
comes an interval of a second or
two and the process is repeated.
The transmissions are automatic and
| imagine that they are done by
a wipe contact travelling over the
rim of a rotating wheel carrying
conducting strips of appropriate
length for the dots and dashes and
for the long note which follows the
call sign. Whatever may have been
necessary in wartime, there can be
no good reason why the beacons
should now operate on the already
overcrowded MW band. Let us hope
that the much-needed clean-up will
be made soon and a satisfactory re-
allocation of channels made. It
should not be nearly so difficult as
it was in former years to prepare a
satisfactory ‘‘ plan "’ : a large part
of the trouble when previous plans
were made was that Germany and
Italy had grabbed far more than
their legitimate share of channels,
obviously with an eye to propaganda
work before and during the war that
was then to come and is now,
mercifully, over. Meantime radio
manufacturers must be having some
headaches over deciding what to put
on the tuning dials of the new
receivers that they are designing.

The RIC Scheme

The wavelongth allocation scheme
put out by the RIC is clearly the
result of much hard work and hard
thinking on the part of those who
were responsible for it. Though it
contains much that is good, it is to
my mind open to criticism at one
point; I am emphatically against
an 11-kc/s separation between
channels. Reasons? Here are some
of them. The United States and
Canada use a 10-kc/s separation
which seems to have proved satis-
factory, considering the vast number
of stations at work in North
America. Even before the war
several of the more strongly re-
ceived Americans were interfering
after about 9 p.m. in winter time
with the reception of medium-wave
Europeans by causing heterodyne
whistles. Many of the Americans
will no doubt incréase their power
output in the near future and a good
deal of interference with foreign
listening is to be anticipated if we
adopt an r1r1-kc/s channel separa-
tion. One of the most valuable
features of the ro-kc/s separation is
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that it enables channels to be num-
bered by the two or three figures
which indicate tens of kilocycles.
Thus, if the MW band extends from
1,500 to 550 kc/s, the channels are
numbered 150, 149, 148 . . . 55. A
tuning dial graduated in this way
becomes at once intelligible to any-
one, even if he doesn’t know what
a kilocycle is. He sees from the
table of stations that the one he
wants is working on Channel No. 63,
or 630 kc/s. All that he has to do
is to twiddle his knob till pointer is
at 63 on the scale and there he is,
provided, of course, that the calibra-
tion of the scale is reasonably cor-
rect. It may be objected that if
American stations can heterodyne
Europeans when transmitting with
a carrier difference of a few kc/s.
they can also jam them when using
the same carrier frequency. I've
never noticed anything of the kind.
The field strength of transatlantic
stations is so much less than that of
worthwhile Europeans that the
worst that happens is the production
of a faint background signal during
programme intervals.

The Cabinet Question

Another little problem for the
radio industry is that of the cabinets
which are to house their new models.
To my mind the cabinet problem
is one to which a satisfactory answer
has so far seldom been found. The
domestic wireless set is nowadays a
piece of furniture and, like other
pieces of furniture, it should be
pleasing to the eye in addition to
fulflling its primary purpose. Many
pre-war receivers seem to owe the
inspiration for the design of their
cabinets to the same source as

Gray's ‘‘Elegy in a Country
Churchyard "’ : tombs and tomb-
stones were the predominating
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motif. Others went all ultra-modern
with polygons and chromium
plating. Strangest of all were those
weird anachronisms, the Jacobean or
Queen Anne radiograms and con-

soles.  Admittedly the cabinet
designer’s task is no easy one. The
chassis  designer demands that

knobs, dial and loudspeaker fret
shall be in certain positions and the
cabinet must allow for this. And
if he gives rein to originality, the
cabinet designer may find his
opposite numbers in the laboratory
shaking their heads over resonant
chambers and such-like. For all
that, I do teel that close liaison
between laboratory . and studio
should be able to produce radio
cabinets which are neither funereal
nor artful and crafty in their
appearance. In the immediate
future the cabinet designer may
have to cut the overcoat of the set
according to the cloth, in the shape
of wood and plastic materials, made
available by whichever of the many
powers that be is responsible for
the allocation of such things. Still,
I don’t altogether give up hope of
seeing as time goes on cabinets that
combine good appearance with free-
dom from boominess.

Ooo0oa
Plus Ca Change

’I‘HE other day I dropped into a
local wireless shop, hoping to
be able to replenish my sadly de-
pleted store of BA screws and nuts.
My enquiry was met by a shake of
the proprietor’s head and the kind
of twisted smile that is reserved for
those who ask silly questions.
“ Sorry, ' he began. ‘‘ There’s a

.’ But I forestalled him.
‘ Yes " I said; ‘* I know what you
were going to say. There’'s a
peace on.”’
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listening to again, lom.
[ qot @ Brimar Valve
and its made all the
difference.”
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Brimar Valves operate to very close limits with complete reliability.
“Peak performance ” is an automatic result of their use. Although

valves are still in short supply, you may be able to get the Brimar
Valve you require.
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VALVES
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LAMINATED PLASTIC

in Sheets, Panels, Strips, Tubes and Rods.
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INSULATING SLEEVING
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Varnished Rayon, Rolled Silk, Woven
Fibre Glass.
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CONNECTING WIRES
and Push-Back Wires.
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TAYLOR A-C BRIDGE

MODEL [10A

These instruments give quick and accurate measure-
ments of Capacity and Resistance. There are six
Capacity ranges covering from .00001 to 120 mfd. and
the Power factor can also be measured on each range.
Six Resistance ranges are available measuring from
I ohm to 12 megohms. This bridge is A.C. mains

operated and a leakage test is also available for detecting

leaky paper or mica condensers.
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The useful life

of 5,000,000
Television Receivers
will depend on

INSULATION

To the problem of the insulation of radio and electronic

equipment, De La Rue Insulation Limited offers a wealth

of experience and a range of insulating materials of

proven worth. We will gladly send you data, samples and

prices on request and the services of our Technical and

Development Department are, naturally, freely available
to you.

DE LA RUE INSULATION LIMITED
IMPERIAL HOUSE * 84 REGENT STREET * LONDON * W.1  TELEPHONE: REGENT 2901

Price £14 14s. 0d. RANGES OF CAPACITY

Please write for technical leaflet. RANGESOFRESISTANCE

electrical

Send your enquiries to :—

Tel: Slough 21381 (4 lines) ' Grams: " Taylins"’, Slough.
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EXTRA-TERRESTRIAL RELAYS

Can Rocket Stations Give World-wide

LTHOUGH it is possible, by
a suitable choice of fre-
quencies and routes, to pro-
vide telephony circuits between
any two points or regions of the
earth for a large part of the time,
long-distance communication is
greatly hampered by the peculiar-
ities of the ionosphere, and there
are cven occasions when it may
be impossible. A true broadcast
service, giving constant field
strength at all times over the
whole globe would be invaluable,
not to say indispensable, in a
world society.

Unsatisfactory though the tele-
phony and telegraph position is,
that of television is far worse,
since ionospheric  transmission
cannot be employed at all. The
service area of a television station,
even on a very good site, is only
about a hundred miles across. To
cover a small country such as
Great Britain would require a net-
work of transmitters, connected
by coaxial lines, waveguides or
VHF relay links. A recent theo-
retical study® has shown that such
a system would require repeaters
at intervals of fifty miles or less.
A system of this kind could pro-
vide television coverage, at a very
considerable cost, over the whole
of a small country. It would be
out of the question to provide a
large continent with such a ser-
vice, and only the main centres
of population could be included in
the network.

The problem is equally serious
when an attempt is made to link
television services in different
parts of the globe. A relay chain
several thousand miles long would
cost millions, and transoceanic
services would still be impossible.
Similar considerations apply to
the provision of wide-band fre-
quency modulation and other ser-
vices, such as high-speed facsimile
which are by their nature re-
stricted to the ultra-high-fre-
quencies.

Many may consider the solution
proposed in this discussion too far-
fetched to be taken very seriously.
Such an attitude is unreasonable,
as everything envisaged here is a

By ARTHUR C. CLARKE

logical extension of developments
in the last ten years—in particular
the perfection of the long-range
rocket of which V: was the proto-
type. While this article was being
written, it was announced that the
Germans were considering a simi-
lar project, which they believed
possible within fifty to a hundred
years.

Before proceeding further, it is
necessary to discuss briefly certain
fundamental laws of rocket pro-
pulsion and ‘‘astronautics.”” A
rocket which achieved a suffi-
ciently great speed in flight out-
side the carh’s atmosphere would
never return. This ‘‘ orbital’’
velocity is 8 km per sec. (5 miles
per sec), and a rocket which
attained it would become an arti-
ficial satellite, circling the world
for ever with no expenditure of

Radio Coverage ?

the atmosphere and left to broad-
cast scientific information back to
the earth. A little later, manned
rockets will be able to make simi-
lar flights with sufficient excess
power to break the orbit and re-
turn to earth.

There are an infinite number of
possible stable orbits, circular and
elliptical, in which a rocket would
remain if the initial conditions
were correct. The velocity of
8 km/sec. applies only to the
closest possible orbit, one just out-
side the atmosphere, and the
period of revolution would be
about go minutes. As the radius
of the orbit increases the velocity
decreases, since gravity is dimin-
ishing and less centrifugal force is
needed to balance it. Fig. 1 shows
this graphically. The moon, of
course, is a particular case and
would lie on the curves of Fig. 1
if they were produced. The pro-

power—a second moon, in fact. posed German  space-stations
24 T )
;\ | //
20 1 Q\(;‘ s 4
{ \ < "
a %7 G
3 13 l \ l qﬁ/ 2
<] I g E
< ' \ v <
o .
2 ! N / .
x 12 S v
T
F | \ / 9
] I B
= 1 .
z ® i g =
o &
| / W”AL ve -
I wn,
4 } o '>.|3
V/
. ol
5,000 10,000 15000 20,000 25,000 30,000 35,000 40,000 45,000
DISTANCE FROM CENTRE OF EARTH (KILOMETRES)
Fig. 1. Variation of orbital period and velocity with distance from

the centre of the earth.

The German transatlantic rocket
A1o would have reached more
than half this velocity.

It will be possible in a few more
years to build radio controlled
rockets which can be steered into
such orbits beyond the limits of

would have a period of about four
and a half hours.

It will be observed that one
orbit, with a radius of 42,000 km,
has a period of exactly 24 hours.
A body in such an orbit, if its
plane coincided with that of the
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earth’s equator, would revolve
with the earth and would thus be
stationary above the same spot
on the planet. It would remain
fixed in the sky of a whole hemi-
sphere and unlike all other
heavenly bodies would neither rise
nor set. A body in a smaller orbit
would revolve more quickly than
the earth and so would rise in the
west, as indeed happens with the
inner moon of Mars.

Using material ferried up by
rockets, it would be possible to
construct a ‘‘space-station’’ in
such an orbit. The station could
be provided with living quarters,
laboratories and everything
needed for the comfort of its crew,
who would be relieved and pro-
visioned by a regular rocket ser-
vice. This project might be under-
taken for purely scientific reasons
as it would contribute enormously
to our knowledge of astronomy,
physics and meteorology. A good
deal of literature has already been
written on the subject.?

Although such an undertaking
may seem fantastic, it requires

Fig. 2. Typical
extra-terrestrial
relay services.
Transmission from
A being relayed to
point B and area C ;
transmission from
D being relayed to
whole hemisphere.

for  its fulfilment rockets only
twice as fast as those already in
the design stage. Since the gravi-
tational stresses involved in the
structure are negligible, only the
very lightest materials would be
necessary and the station could be
as large as required.
Let us now suppose that such
a station were built in this orbit.
It could be provided with receiv-
ing and transmitting equipment
(the problem of power will be dis-
cussed later) and could act as a
repeater to relay transmissions be-
-tween any two points on the
. hemisphere beneath, using any
frequency which will penetrate the
ionosphere.  If directive arrays
were used, the power require-
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ments would be very small, as
direct line of sight transmission
would be used. There is the
further important point that
arrays on the earth, once set up,
could remain fixed indefinitely.
Moreover, a transmission re-
ceived from any point on the
hemisphere could be broadcast to
the whole of the visible face of

—_——— e -

CONE OF BEAM
AND BROADCAST SERVICES

October 1945

necessary evidence by exploring
for echoes from the moon. In the
meantime we have visual evidence
that frequencies at the optical end
of the spectrum pass through with
little absorption except at certain
frequencies at which resonance
effects occur. Medium high fre-
quencies go through the E layer
twice to be reflected from the F

RADIO LINKS -

SR
STATION 2

Fig. 3. Three satellite stations wi)ul:d ensure complete coverage of the
globe.

the globe, and thus the require-
ments of all possible services
would be met (Fig. 2).

It may be argued that we have
as yet no direct evidence of radio
waves passing between the surface

of the earth and outer space ; all
we can say with certainty is that
the shorter wavelengths are not
reflected back to the earth. Direct
evidence of field strength above
the earth’s atmosphere could be
obtained by V2 rocket technique,
and it is to be hoped that someone
will do something about this soon
as there must be quite a surplus
stock somewhere! Alternatively,
given sufficient transmitting
power, we might obtain the

layer and echoes have been re-
ceived from meteors in or above
the F layer. It seems fairly certain
that frequencies from, say, 50
Mc/s to 100,000 Mc/s could be
used without undue absorption in
the atmosphere or the ionosphere.

A single station could only pro-
vide coverage to half the globe, -
and for a world service three
would be required, though more
could be readily utilised. Fig, 3
shows the simplest arrangement.
The stations would be arranged
approximately equidistantly
around the earth, and the follow-
ing longitudes appear to be suit-
able:—

30 E—Africa and Europe.
150 E—China and Oceana.
90 W—The Americas.

The stations in the chain would
be linked by radio or optical
beams, and thus any conceivable
beam or broadcast service could
be provided.

The technical problems in-
volved in the design of such sta-
tions are extremely interesting,®
but only a few can be gone into
here. Batteries of parabolic re-
flectors would be provided, of
apertures depending on the fre-
quencies employed.  Assuming
the use of 3,000 Mc/s waves,
inirrors about a metre across
would beam almost all the power
on to the earth. Larger reflec-
tors could be used to illuminate
single countries or regions for the
more restricted services, with con-
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sequent economy of power. On
the higher frequencies it is not
difficult to produce beams less
than a degree in width, and, as
mentioned before, there would be
no physical limitations on the
size of the mirrors. (From the
space station, the disc of the earth
would be a little over 17 degrees
across). The same mirrors could
be used for many different trans-
missions if precautions were taken
to avoid cross modulation.

It is clear from the nature of
the system that the power needed
will be much less than that re-
quired for any other arrange-
ment, since all the energy radi-
ated can be uniformly distributed
over the service area, and none
is wasted. An approximate esti-
mate of the power required for
the broadcast service from a single
station can be made as follows:—

The field strength in the equa-
torial plane of a Az dipole in free
space at a distance of d metres
is ¢ ’

e=6.85idp—volts/metre, where
P is the power radiated in watts.

Taking d as 42,000 km (effec-
tively it would be less), we have

P=37.6 € watts. (¢ now in
uV [metre.)

If we assumne e to be 50 micro-
volts /metre, which is the F.C.C.
standard for frequency modula-
tion, P will be g4 kW. This is the
power required for a single dipole,
and not an array which would

A project which goes
part of the way towards
the goal envisaged in
this article has been put
forward by Westing-
house in collaboration
with the Glen L. Martin
Co. of America. The
radius of coverage would
be increased from 50 to
211 miles by beamed
radiation from an air-
craft flying at a height
of 30,000 ft, and
equipped with television
and FM transmitters.
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concentrate all the power on the
earth. Such an array would have
a gain over a simple dipole of
about 80. The power required for
the broadcast service would thus
be about 1.2 kW.

Ridiculously small though it is,
this figure is probably much too
generous. Small parabolas about
a foot in diameter would be used
for receiving at the earth end and
would give a very good signal/
noise ratio. There would be very
little interference, partly because
of the frequency used and partly
because the mirrors would be
pointing towards the sky which
could contain no other source of
signal. A field strength of 10
microvolts /metre might well be
ample, and this would require a
transmitter output of only 50
watts.

When it is remembered that

these figures relate to the broad- -

cast service, the efficiency of the
system will be realised. The point-
to-point beam  transmissions
might need powers of only 10
watts or so. These figures, of
course, would need correction for
ionospheric and atmospheric ab-
sorption, but that would be quite
small over most of the band. The
slight falling off in field strength
due to this cause towards the
edge of the service area could be
readily corrected by a non-uni-
form radiator.

The efficiency of the system is
strikingly revealed when we con-
sider that the ILondon Television

-
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service required about 3 kW
average power for an area less
than fifty miles in radius.®

A second fundamental problem
is the provision of electrical
cnergy to run the large number of
transmitters required for the
different services. In space be-
yond the atmosphere, a square
metre normal to the solar radia-
tion intercepts 1.35 kW of energy.*®
Solar engines have already been
devised for terrestrial use and are
an economic proposition in tropi-
cal countries. They employ
mirrors to concentrate sunlight on
the boiler of a low-pressure steam
engine. Although this arrange-
ment is not very efficient it could
be made much more so in space
where the operating components
are in a vacuum, the radiation is
intense and continuous, and the
low-temperature end of the cycle
could be not far from absolute
zero. Thermo-electric and photo-
electric developments may make
it possible to utilise the colar
energy more directly.

Though there is no limit to the
size of the mirrors that could be
built, one fifty metres in radius
would intercept over 10,000 kW
and at least a quarter of this
energy should be available for use.

The station would be in con-
tinuous sunlight except for some
weeks around the equinoxes, when
it would enter the earth’s shadow
for a few minutes every day.
Fig. 4 shows the state of affairs
during the eclipse period. For
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this calculation, it is legitimate
to consider the earth as fixed and
the sun as moving round it. The
station would graze the earth’s
shadow at A, on the last day in
February. Every day, as it made
its diurnal revolution, it would
cut more deeply into the shadow,
undergoing its period of maxi-

- FCI:/P“C

Fig. 4.
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channels would be available.

(3) The power requirements are
extremely small since the effi-
ciency of “‘illumination ™ will be
almost 100 per cent. Moreover,
the cost of the power would be
very low.

(4) However great the initial
expense, it would only be a frac-
tion of that required for the

Solar radiation would be cut off for a short period each day at

the equinoxes.

mum eclipse on March 21st,
on that day it would only be in
darkness for 1 hour ¢ minutes.
From then onwards the period of
eclipse would shorten, and after
April 11th (B) the station would
be in continuous sunlight again
until the same thing happened
six months later at the autumn
equinox, between September 12th
and October 14th. The total
period of darkness would be about
two days per year, and as the
longest period of eclipse would be
little more than an hour there
should be no difficulty in storing
enough power for an uninter-
rupted service,

Conclusion

Briefly summarised, the ad-
vantages of the space station are
as follows:—

(1) It is the only way in which
true world coverage can be
achieved for all possible types of
service.

(2) It permits unrestricted use
of a band at least 100,000 Mc/s
wide, and with the use of beams
an almost unlimited number of

world networks replaced, and the
running costs would be incom
parably less.

Appendix-—Rocket Design

The development of rockets suffi-
cieutly powerful to reach *‘ orbital ”’
and even ‘' escape '’ velocity is now
only a matter of years. ‘The follow-
ing figures may be of interest in this
connection.

The rocket has to acquire a final
velocity of 8 km/sec.  Allowing
2 km/sec. for navigational correc-
tions and air resistance loss (this is
legitimate as all space-rockets will
be launched from very high coun-
try) gives a total velocity needed of
10 km/sec. The fundamental equa-
tion ot rocket motion is 2

V = v log.R
where V is the final velocity of the
rocket, v the exhaust velocity and
R the ratio of initial mass to final
mass (payload plus structure). So
far v has been about 2-2.5 km/sec
for liquid fuel rockets but new de-
signs and fuels will permit of con-
siderably higher figures. (Oxy-
hydrogen fuel has a theoretical ex-
haust velocity of 5.2 km/sec and
more powerful combinations are
known.) If we assume v to be 3.3
km/sec, R will be 20 to 1. How-
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ever, owing to its finite accelera-
tion, the rocket loses velocity as a
result of gravitational retardation.
If its acceleration (assumed con-
stant) is a metres/sec.?, then the
necessary ratio Ry is increased to
a+ g
R, = R

a

For an automatically controlled
rocket @ would be about s5¢ and so
the necessary R would be 37 to 1.
Such ratios cannot be tealised with
a single rocket but can be attained
by ‘'step-rockets "’*, while very
much higher ratios (up to 1,000 to
1) can be achieved by the principle
of ' cellular construction *'*,

Epilogue—Atomic Power

The advent of atomic power has
at one bound brought space travel
half a century nearer. It seems un-
likely that we will have to wait as

much as twenty vyears before
atomic-powered rockets are de-
veloped, and such rockets could

reach even the remoter planets with
a fantastically small fuel/mass ratio
—only a few per cent. The equa-
tions developed in the appendix still
hold, but v will be increased by a
factor of about a thousand.

In view of these facts, it appears
hardly worth while to expend much
effort on the building of long-dis-
tance relay chains, Even the local
networks which will soon be under
construction may have a working
life of only 20-30 years.
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EUROPEAN FREQUENCY
ALLOCATIONS

HHE Postmaster-General is under-

stood to be planning an early
Conference of interested parties to
consider the allocation of frequency
channels for the liberated countries
of Europe. No detailed information
on the scope of the Conference was
available up to the time of going to
press.
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CONTRAST EXPANSION

Design for a Negative Feedback Contrast Expander

O avoid the high output
impedance of the expander
shown in Fig. 5 (@) of the

previous instalment, voltage feed-
back is necessary, and is arranged
over two stages in order that the
input and fcedback voltages may
be in the correct phase relation-
ship without using any coupling
transformer.

In Fig. 6 (a) is shown a block .

schematic diagram of such an
amplifier. If the gain of the ampli-
fier without feedback is M, then
it can be shown that the gain
with negative feedback

M
YT 4N

where g is the fraction of the
output voltage fed back in phase
with the input voltage.

To produce expansion of the
applied signal, the resistor R, is
replaced by the anode-cathode
AC resistance R, of a valve, V.
Negative bias, which increases as
the amplitude of the signal, and
is obtained from an auxiliary
amplifier-rectifier system, is ap-
plied to the grid of the valve, so
producing variations in R, and
therefore in the feedback factor B,

4

R
‘hich Is —1—. (See Fig.
which equals R, K, ( g
6(b).
By this use of a two-stage
amplifier, the main criticisms

which were advanced against the
circuit of Fig. 5 have been disposed
of. In addition, a larger part of
the whole amplifier is subject to
negative feedback, with a con-
sequent extension of the benefits
normally obtained thereby.
In the amplifier of ¥ig. 6 (b), let
M = gain of the amplifier with-
out feedback
M, = gain of the amplifier with
minimum feedback
M, gain of the amplifier with
maximum feedback
minimum fraction of the
output voltage fed back

Bmar = Maximum fraction of the
output voltage fed back

ﬂ min

By J. G. WHITE
(Concluded from page 278 of the
previous issue)

Ra1 maximum value of the AC
resistance of V
minimum value of the AC
resistance of V
E expansion of the audio
volmne range.

Ry,
R, oo (4)

In the later part of this article
it will be seen, however, that the
simplifying assumption leading to
equation (2) is in most practical
cases unjustifiable.

In Fig. 7 is shown the schematic
diagram of a two-stage amplifier
with voltage negative feedback
from the output of V, to the input
of V,, the resistance R, in the
cathode circuit of V, forming
with Rg a potential divider across
the output of V,. Current feed-
back occurs in the first stage, but
is usually neglected in calculations
of gain, as R, may in most cases
be assigned a sufficiently low value
to justify this. In the present
case, however, the expansion range
may be appreciably reduced by
this subsidiary effect, and it will
therefore be taken into account.

then E =

Z
§ Fig. 6. (a) Block

(b)

)
Then E —Il
M,

M \[_
I +szin1\[ I ‘v'ﬂma:tl“
1 '*_B‘mu:l:l\I (I)
L +ﬂmin‘\l ’

tf B,,;,M and B,,,,M are both large
compared with unity,

then Ef&'ﬂ A V)]
ﬂmiu
Ry and
. — ¢
ﬂ"lln l{l + Ral
R,
B'I"al I{l 'i‘ I{az
R; + R
= R Ray . (3)
Rl + Raz

If R, is much greater than R,,

diagram of ampli-
fier with feedback
over two stages;
(b) with the addition
of a valve to control
feedback.

TO
CONTROL BIAS

A simplified block form of
Tig. 7 is shown in Fig. 8. Let
m, = gain of the first stage
without feedback
mgy — gain of the second stage
without feedback
B fraction of the first stage
output voltage fed back
- fraction of the second
stage output voltage fed
back
Then the over-all amplification
"y

Myl (s)
S 1+ Bgmy + By
The feedback voltages in the
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circuit of Fig. 7 are developed
across a common resistor, R,. As
a result, equation (5) is modified.
In Fig. 7 let
p, = amplification factor of V,
u, — amplification factor of V,
R, = cathode resistor of V;
R, = AC resistance of V,
R, = load resistor of V,
R, = AC resistance of V,

R, = load resistor of V,
R, = feedback resistor from V,
Also let R’; = XR;, whete
X — . g a1
R, + R, + R,
R
and g — —2L
R, + R,

The over-all amplification without
feedback may be written
M p1 e Ry Ry
0 T K
(Rz + Ry) (Rg + R%)
and with current and voltage
negative feedback becomes

M -
' CEDLIS

R T
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and a negative potential which
increases with the amplitude of
the signal is fed to the control
grid. Thus the impedance increases
with the signal and the feedback
voltage is reduced, so increasing
the gain of the amplifier.

In order to obtain a satisfactory
degree of expansion the impedance
of the controlling valve must vary
over a wide range. It has already
been stated that the range of
volume as normally broadcast is
not greater than 4o db, whereas
the full range of a symphony
orchestra is of the order of 70 db.
1t is suggested, however, that a
maximum range of 60 db. is the
most that will be needed or can
be tolerated under listening con-
ditions in the home. If the peak
output of an amplifier is 15 watts
on the loudest crescendo of a
{ull orchestra, the softest passages
will produce an electrical output
of 15 microwatts. This represents

-
1 +—J
. "

With values likely to be used in practice, equation (6) may be

simplified so that
M, Mo
, lm + R,

R, + R,

To obtain expansion of the

(t — B) + BM,

an acoustic output of 0.75 micro-

signal, R, in Fig. 7 is replaced by  watt with the 5 per cent. efficiency

the anode resistance of a valve,

INPUT

1

i

Fig. 7.
in the first_stage.

Two-stage amplifier with voltage
feadback over twostages’and current feedback

of the average domestic speaker

on aplane baffle. With
the normal back-
ground noise in the
average home a still
smaller output would
af be lost, so that a
volume range in excess
of 60 db. would entail
an increase in the out-
put power on peaks.
Such an increase
would beimpracticable
as, assuming a mini-
mum level of 15
microwatts, ranges of
63 db. and 70 db.
would necessitate out-
puts of 30 and 150
watts respectively. (It
is interesting to note
that, according to
Harvey Fletcher's
computa tions, the
maximum acoustic
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level tolerable to thehumanearina
living room 15 ft. x 12 ft. X 10 ft.
having a reverberation time of 0.4
second, would be produced by
9o watts electrical power fed to a
speaker having 5 per cent. effi-
ciency.)

INPUT

QUTPUT
e

m my

B
B.

-
-

Fig. 8. Block diagram of amplifier
of Fig. 7.

To produce an expansion of
20 db. it is necessary for the ampli-
fier gain to vary in a ratio of 10 to
1. Examination of equations (5)
and (7) shows that this entails a
ratio of maximum to minimum
voltage feedback ratios in excess
of 10 to 1, the necessary increase
being greater as the current feed-
back term increases. Thus current
feedback should be kept as low as
possible to ensure the maximum
expansion for given values of g
and M, in equation (7). This
may be done either by reducing
the value of the cathode resistor
R, or by changing the other circuit
constants of the first stage, at the
same time maintaining the over-
all gain without feedback at the
same value. The first remedy
unfortunately also affects the
voltage feedback factor, and the
second may prove difficult for
several reasons, such as the types
of valves available and the peak
voltage required.

A variety of valves may be used
in the control position, and ranges
of impedance between 5,000 and
100,000 ohms are easily realised.
The impedance of this valve, in
series with R,, shunts the anode
load of V, and at maximum feed-
back may reduce this load to a
small fraction of its highest value.
If V, is a triode the load may then
fall pelow the minimum necessary
for low harmonic distortion. The
effect may be reduced by connect-
ing the high-potential end of R,,
i.c., the anode of the control valve,
to a tap on R, or by using a
pentode as V,, such a valve nor-
mally working into a load much
lower than its internal impedance.
(Where the feedback voltage is
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taken from a tapping point on R,
the feedback ratio 8 is reduced in
the same proportion.)

After consideration of the fore-
going discussion, it was decided
to specify high-slope pentodes of
the EF50 type in both amplifying
positions, with a low anode load
in the second stage. In addition,
the voltage feedback was taken
from a tapping on the output load
to minimise the effects of a varying
shunt load. The circuit, with
component values, is shown in
Fig. 9.

Where a valve such as an RF
pentode has a load impedance
much lower than its internal
impedance, the stage gain may be
written g R, where g, is the
mutual conductance and R, is
the load impedance. Similarly,
the expression for gain in equation
(7) may be written
M. = &m1 Rs &ma R’
g Ry B g RagmaR’s

o .. (8)
where g,.; and g,,, arc the mutual
conductances of V, and V, respec-
tively. The term (1 — ) in the
denominator of equation (7) has
been assumed to be equal to 1, as
B is in most cases less than o.1.

+ + +

60,000 N

o-os uF
—

INPUT
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effect of Vg, varies between 3,675,
and 3,270 times. (The limits of |
anode resistance of V; have been
taken as 100,000 and 5,000 ohms.)
With feedback, the gain drops to
570 and 52 times respectively, so
giving an expansion ratio of 1r
to 1, or 20.8 db. approximately.

In Fig. 9 the signal output is
taken from across the whole of the
anode load. 1If it is taken from
across the 2,000-ohm section of
the load, the gains at minimum
and maximum feedback become
228 and 17 times respectively and
the expansion is approximately
22.6 db. Under these conditions
the maximum output available
from the stage is reduced by 60
per cent., and will not be sufficient
to load an output stage directly
unless high-slope output valves are
used.

Although IiFs0 type valves
have been suggested for V, and
V, in Fig. 9, alternative types
may be used. The theoretical
results obtainable are easily cal-
culable from the formule given.
As a further example let us use a
6]7 for V,. and a 6F6 for V, and
make R, 1,000 ohms, R; =
100,000 ohms and Ry 6,000 -+
2,000 ohms. The gain with

+

20000

TO
CONTROL BIAS V3

o oon

Fig. 9. Final circuit of suggested negative feedback contrast expander.

With the values shown in Fig. 9
and assuming the mutual conduct-
ances of V, and V,to be 3.5 mA/V
under working conditions, the gain
of the amplifier, without feedback
but taking into account the shunt

minimum feedback is then 283
times, and with maximum feed-
back 29 times, giving an expansion
of approximately 20 db.

The degree of feedback is high

in the condition of minimum gain,
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ELECTRICAL STORES,
408, HIGH ST., LEWISHAM,
LONDON, S.E.13.

TERMS : CASH WITH ORDER. No C.0.D.

All Prices include Carriage or Postage.

ELECTRIC LIGHT CHECK METERS, first.class condition
electrieally guaranteed, for A.C. mains, 200/250 volta 50 cy.
1 phase & amp. load, each 12/6.

POWER TRANSFORMER, 4kW, double wound, 400 volts
?2(!0‘2‘10 volts to 110 volts, 50 cycle, single phase. Price

AUTO TRANSPORMER, atep up or step down, 500 watth
tapped 0-110-200-220-240 volts. £3 10s.

MOVING COIL AMPMETER by famons maker, 2in. dia.,
3"‘7’% nounting, reading 0-10 amps. F.8.D., 20 m/A, price
18.

;SE/TAL RECTIFIERS, large size, output 50 volta 1 amp.,
N

SMALL MAINS TRANSFORMERS, input 230 volts, output
11 volts 1 amp., 11/-.

?%AL RECTIFIERS, large size, output 12 volts, 1 amp.,
FIXED RESISTANCES, size 12in. by lin,, fireproof, resist-
ance 2 ohms to carry 10 amps., 3/- each ; aet of 16 mounted
in steel frame, only 35/,

TRANSFORMER CORE for rewinding only, complete with
clampe, size approx. 2} k.w., price 25/,

50 VOLT MOTOR, D.C,, input 4 amps., § h.p., ball bearing,
double ended shaft }in. dia., slow speed, only 600 r.p.m.,
shunt wound, condition as new, also make good slow apeed
generator, Price 50/-.

FOR DISPOSAL.
10 K.V.A, High Tension Transtormer Unit, 4 valve,
Also bined di stic and ficial thorapy
with bined couch and i
stand. Tube stands and other sccessories.
particulars on application to above.

Fall

MOVING COIL METERS, all 2in. dia., fiush mounting,
0-5 M/A, 40/- ; 0-20 M/A, 40/~ ; 0-25 M/A, 40/- ; 0-50
M/A, 37/6 ; 0-150 M/A, 3b/- ; 0-300 M/A, 35/-.

MOVING COIL METERS, all flush mounting, 2in. 0-5 amp.,
30/- ; 2{in. 0-10 amp., 35/= ; 0-1 amp. 3}in., 30/~ ; 0-30
volt 2in., 35/- ; Weaton galvo. 30-0-30. 50/-.

METAL RECTIFIERS, outputs 6v.-1 amp., 12/6 ; 6v.-
2 amp., 25/=§; 9v.-2 amp., 37/8 ; and 12v.-4 amp., 50/-.
ROTARY CONVERTERS, 210v. DC to 150v. AC at 600 watta,
£10 ; ditto, 230 DC to 150 AC at 700 watts, £10 ; ditto
460v. DC to 300 AV at 4 kW., £25.

HT TRANSFORMER, Input 200/250v., output 3,000,
2,500-0-3,500-3,000 volts at 1,200 M/A, rating 7 kW., £20.
COOLIDGE TUBE, filament transformers, 230v. input,
11 volta output, fitted HT insulator, insulation 100,000v.
to earth, £5.

LARGE HEAVY DUTY CHOKES, weight 24 1b., wound
heavy gauge wire, auitable for rewinding: s auto trans.
former up to 1 kW., price 2b/-, carr. paid.

LARGE PAXOLIN PANEL, size 14 x 7 x }in , fitt ed massive
switch arm, 12 large studs and contact blade, very smooth
action, price 7/6 each.

BEAT FREQUENCY OSCILLATOR, in case 21x 11x9in.,
Lah. model, hattery working, fitted 3in. dia. dual range
voltmeter, reading 0-10-100 voits, complete with valves in
working order, £

ELECTROLYTIC CONDENSERS, 2,000 MF, 25v. workinog,
10/~ each,

BLOCK CONDENSERS, 2 MF, 1,500v. DC working, 7/6 each.
BELL TRANSFORMERS, output 3-5 and 8 volts, 6/ each.

LARGE OUTDOOR BELLS, 110v. DC working, 6in. dia.
gong, 17/6 each.

VOLTMETER, 2iu. dia., lush mounting, reading 0-350 volta,
AQ only, 35/=.

MOTOR BLOWER, fitted 12v. DO motor, sorocco fan type,
9in. dia. inlet and outlet, very powerful, 45/~

X-RAY TRANSFORMER in oil, input 200v., output 80,000
volts, rating 6 KV A, with Coolidge winding, £60 ; ditto,
24 K.V.A. at 90,000 volts, £45; ditto, dental type,
45,000 volts, £30.

FLUORESCENT SCREENS, selt, 15 x 12, with lead glass, £5.

CASSETTES, set of four, new, £10; new head clamps,
35/- ; leg cassettes, 70,- ; Potter Bucky, £10.

CLOSED half-day Thursday. Open all day Saturday.
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Contrast Expansion—

but with normal precautions in
building the amplifier no difficulty
should be experienced in obtaining
complete stability. The phase
shift in a two-stage amiplifier, even
at the extremes of the audio-
frequency band, will only in
exceptional circumstances be suffi-
cient to give positive feedback.
As stability is also dependent
upon decoupling in the anode and
screen circuits, adequate bypassing
capacitors should be provided.

The frequency response of the
amplifier will be adequate for
present-day needs, any slight
falling-off in the extreme bass and
treble being counteracted by the
high degree of feedback which
occurs even at high values of gain.
Similarly, the greater percentage
of third-harmonic distortion pro-
duced by pentodes as compared
with triodes will be reduced, and
should not be greater than o.4
per cent. at maximum gain and
at an output at which V, does not
draw grid current.

It is not proposed to consider
in detail the provision of variable
bias for the control valve, as this
may follow already well known
principles. It is generally de-
sirable, however, to avoid feeding
the rectifier used to produce it
directly from the signal channel.
The introduction of an auxiliary
amplifier contributes greatly to
the avoidance of * flutter,”” en-
ables a sufficiently high control
voltage to be obtained, and facili-
tates the control of expansion.
The time constants of the circuit
may be chosen to suit the indi-
vidual listener’s tastes, and the
methods employed may well follow
the principles published in various
papers during the last year or so.
It may also be desirable to consider
the introduction of a delay voltage
into the control system, so that
expansion occurs only above a
certain signal level.

Volume Compression

Expansion is achieved in the
amplifier described above by ar-
ranging Vy'in Fig. g to have a low
impedance in the quiescent state,
and then biasing the control
grid negatively to increase the
internal impedance, so producing
an increase in gain with signal
amplitude.

If the control grid of V, is

Wireless World

biased to cut-off in the quiescent
state and a positive potential
increasing with the signal is fed
to the grid, negative feedback
will increase with the signal. Thus
the gain is reduced as the signal
level increases, and compression
of the volume range is achieved.
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PEACETIME RADAR

Applications to Civil Aviation

AST month, at the close of the
L third Commonwealth and
Empire Conference on Radio

for Civil Aviation (CERCA), a
statement was issued on the use
of radiolocation as an aid to air
navigation. The statement is con-
fined almost exclusively to what
is described as ‘"secondary
radar’’; that is, to navigational
systems which do not involve
echoes, but which depend on ob-
servation of signal transit time,
either between an interrogatory
transmitter on the ground and a
triggered ‘‘ responder ”’ in the air-
craft, or the reciprocal system—
airborne transmitter and ground
responder.  TIncidentally, there
seemns to be a tendency to prefer
the former system, in conformity
with the principle that major con-
trol should be from the ground. It
is claimed that the use of radar
will make it possible to determine
the position of an aircraft much
more accurately than by other
methods. At the same time, the
apparatus will act as a collision
warning and enable the ground
station to exercise more flexible
control by identifying individual

aircraft, presumably by means of
an adaptation of the wartime IFF
device (Identification of Friend or
Foe).

Sir Robert Watson Watt, who
presided over the CERCA com-
mittee dealing with these matters,
said that if we decide to divert a
reasonable proportion of our tech-
nical design potential to adapting
radar for the purpose, there was
no reason why suitable apparatus
should not be ready within a year
or so.

An important decision was
reached with regard to inter-air-
field communication.  Existing
channels were thought to intro-
duce delays quite out of keeping
with the speeds of modern air-
craft, and the view was expressed
that means of direct communica-
tion for operational service mes-
sages should be provided between
terminal airfields.

OUR COVER

TI-IIS month’s illustration shows
a Naval radar aerial array for
metre-band  long-range  warning
cquipment. IFF aerials are above.
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Letters (o the Editor

“Fitting” Hearing Aids - Spreading

Television

¢ Cheaper Hearing Aids”’
’I‘HE article by Mr. C. M. R.
Balbi, in your August issue,
raises a very interesting point.
Can a machine be constructed
which will enable a layman to
»make an accurate diagnosis?

Mr. Balbi apparently believes
that it can, His ‘‘Predictor " —
which appears to be no more than
a specially built valve hearing aid
with variable tone control and a
calibrated ear-piece—is, he claims,
a sufficient answer to the ques-
tion,

I have long used such a device,
under the name of ‘‘Audio-
meter *° by which it is generally
known, and have found it very
useful in determining, to some
extent, degrees of deafness and of
upper register loss, but 1 would
not trust readings made by some
of my (otherwise quite intelligent)
assistants, Nor are these the only
points to be considered.

What of intermittent deafness—
a very common form, arising from
various causes: what of Tinnitus
and other defects of hearing
known to otologists: what of the
person who can hear in a closed
room but not in traffic? Such
cases make up at least 50 per cent.
of the hard of hearing.

Is Mr. Balbi unaware that the
deaf are not only customers but
patients: that each one must be
individually treated and that ser-
vice after sales make up at least
half the Aurician’s business?

Incidentally, mass production
of deaf aids is no new idea, and
excellent models have already
been on the market. None is
now on sale—a fact that should
speak for itself. A good wireless
mechanic could certainly learn to
repair deaf aids, but as for selling
them over the counter, after a
short conversation through the
‘‘ Predictor "’ and a glance at some
predictor curves—well, the sales-
man who did so would need to
stay only a short while in each
place, otherwise he might find his
customers too regular in their

Development -
Meters {
|
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Rectifier

return visits to his liking or profit.
The ‘‘ Predictor ”* may be—the
Audiometer is—an excellent in- |
strument in skilled hands, but if
I were a radio dealer 1 should
have great hesitation in installing
one as the first step to entering
on a cut-price hearing aid sales
service.
J. CUNNINGHAM BEATTIL.
Wigmore Street, London, W.1.
IN my opinion the person most
suited to the task of selling
hearing aids is the chemist—not
the radio dealer, as suggested by
C. M. R. Balbi in your August
issue. Many chemists do optical
work and fit surgical appliances
as well as their ordinary work of
dispensing prescriptions.
J. S. HILLMAN, M.P.S.
Nuthall, Notts.

Adaptability of the Deaf
WE talk loosely about the need

for the deaf to educate
themselves in the use of hearing
aids, but I have never heard a
reasoned argument as to why it
should be necessary. I wonder if
your readers would consider the
following to be a logical explana-
tion?

A deaf subject, without artifi-
cial aid, adapts himself to some
extent to his deficiency, and can
follow speech and identify sounds,
although what he actually hears
would be quite unintelligible to a

person with nornal hearing. In
effect, he has learned another
language.

When such a deaf subject tries
to use a hearing aid that restores
normal response, he hears a con-
fusion of sounds to which he is
quite unaccustomed ; again he has
to learn a new language, or,
rather, a forgotten language.

If T am right, it would seem
that, at the first onset of deafness, |
the subject should make at least |
occasional use of a hearing aid. |
A deal person who has failed to

C(;g/"/mer/"n

wilt agais be a factor in the
plans .of far-sighted manafsc-
turers of eleotronic equip-
maiit. From building pre-
cislon parts for wartime
devices the Croname group
will turn to the processing of
mechanical and decorative
items for the eloctromie
jndustry.

A place in the Crewe
schedules has meant attraec
tive, practieal, saleable mer-
chandise to many Owr
facilities may Le vatuable te
you.
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Letters to the Editor—

do so should use an instrument
which would allow of a gradual
improvement in response, starting
from a point where the aid gave
some overall amplification but
very little wider frequency re-
sponse than that to which he has
been accustomed. The frequency
response of the aid should then be
widened gradually.

W. T. SMITH.
London, N.W,

Radio Exports

WHEN lecturing recently to a
class of Indian students on

the superheterodyne principle of-

reception, I tried to enliven the
proceedings by discussing the fea-
tures of a few well-known British
superhets. To my surprise, none
of the students had heard of any
of the makes mentioned ; the only
trade names they knew were
American or Continental.
"“SEAAF.”

Television ‘ Monopoly *’ ?

THERE is one very dangerous
recommendation in the Re-
port of the Television Committee.
This recommendation is that
“*The production of the new
system should be open to com-
petition among all firms—prob-
ably only a small number—
capable of undertaking the pro-
duction of a complete system'’
(italics mine).

So far as is known there is at
present, owing to its patent hold-
ings on the most effective electron
camera devices, only one firm in
this country capable of supplying
an acceptable complete television
system. An insistence upon the
supplying of a complete system
by any one firm is entirely un-
necessary.

There are no valid reasons why
a television transmitter contract
could not be broken down into
well-defined sections. For in-
stance, electron cameras could be
competed for independently of the
main studio and transmitter
equipments. Film transmission
apparatus need not be supplied by
the firm that supplies high-
frequency feeders and transmit-
ting aerials. The effective co-
ordination of the work performed
by the various contracting firms
could safely be left to the B.B.C.
engineers.

Wireless World

Such a logical splitting of any
new television contracts would
tend to distribute and encourage
television research over wider
ficlds, and would Le a practical
method of discouraging mono-
polistic tendencies.

W. A. BEATTY.

London, W.13.

Telepathy or Radio
Telepathy ?

I MUST agree with Dr. G. D.

Dawson and W. Grey Walter
(your September issue) about the
small induction fields of the
10-c/s brain currents, but I am
not aware of any real evidence
that there are not, in addition,
radio-frequency currents. This, I
feel, is the gap which remains to
be closed : the evidence quoted on
the effect of screening is inade-
quate unless some idea of the
fields involved is given, for at the
higher radio frequencies very
small apertures suffice to let
energy leak out. I should expect
the effect of distance to be a re-
duction in the probability of an
effect rather than in its magnitude;
if the mechanism involved is a
trigger mechanism, thé effect,
when produced, should be inde-
pendent of stimulus.

H. A. Hartley’s letter (the same
issue) is typical of the unscientific
approach which I feel has pre-
vented any full investigation of
the problem; mechanisms pro-

duced by the mind and astral.

phenomena are terms which de-
mand definition. The only factual
statement he makes is contradicted
by Rhine. In the original experi-
ments long training and practice
were not needed, and most sub-
jects had some natural gifts.
‘* RADIOPHARE."”

Rectifier Meters

IN your June issue W. H. Cazaly,

states that in order to convert
a DC meter to read AC by the
use of a rectifier, ‘*some calcula-
tion is involved, and rectifiers
vary so much in their characteris-
tics that selection and individual
testing are necessary for accurate
results.”’

This is a misleading statement,
and is based on a widespread mis-
understanding of the way in
which a correctly designed recti-
fier meter operates. It is neces-
sary to realise that (with the ex-
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ception of peak voltmeters, etc.)
the instrument rectifier should
never be used to rectify the un-
known voltage to a DC voltage,
which is then measured by the
usual DC voltmeter. The reason
for this is that the ratio of AC
voltage to DC voltage given by a
rectifier is inevitably a variable
quantity, depending on tempera-
ture, load current and rectifier
characteristics. However, the
ratio of AC to DC current given
by a full-wave rectifier can easily
be made independent of the recti-
fier forward resistance, and this
ratio is, in fact, 1.11 to 1 when
the input current is sinusoidal.
Therefore, in order to convert
a DC meter to read correctly on
AC it is only necessary to think in
terms of current, and then to con-
vert the actual meter movement
to an AC sensitive device by con-
necting an instrument rectifier
directly to the moving coil, ignor-
ing for the moment the shunts or
series resistances. This ‘* AC
movement ** will now need 1.11
times the current it originally re-
quired on DC for the same scale
deflection, so that if the original
voltmeter resistances are used in
series with the AC terminals of
the rectifier, the meter will read
exactly 10 per cent. low on AC:

(T=29)
= 0.9
111

If new series resistances are to be
wound for the AC voltage ranges,
their values must therefore be
made 0.9 times the corresponding
value for the DC ranges. The
voltage drop in the rectifier will
be approximately o.5 volt, so that
the scale shape of all voltage
ranges above, say, 50 volts, will
be virtually unaffected by the
conversion to AC.

For the AC current ranges
shunts are not satisfactory, and a
current transformer should be
used, still remembering that the
rectifier must be fed with r1.11
times the full scale DC current of
the movement. For example,
a 1mA moving-coil instrument
would require 1.rxmA AC for
full-scale deflection. In such an
AC ammeter the rectifier resist-
ance cannot affect the accuracy,
and, furthermore, the scale shape
will be exactly the same as the
original DC instrument. No
calibration is necessary if the DC
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instrument itself can be relied
upon.

To sum up, the golden rules to
be observed in converting a
moving-coil instrument to read
correctly on AC are as follow:—

(a) Think in terms of current.

(b) Connect the rectifier
directly to the moving coil.

(¢} Use series resistances on the
AC side of the rectifier for
voltage ranges from 10
volts upwards.

(d) Use a voltage transformer
for voltage ranges below 10
volts.

(¢} Use a current transforiner
for current ranges other
than that given by direct
connection to the rectifier.

Thus, the calculation mentioned
by vour contributor becomes a
simple multiplication by 1.11, and
the question of individual selec-
tion and testing of rectifiers does
not arise, as variations in the rec-
tifier resistance cannot affect the
meter reading.

A. H. B. WALKER.

Edgware, Middx.

[W. H. Cazaly writes: Mr.
Walker's remarks are perfectly
sound, arrd I am much obliged
to him for making so clear cer-
tain points that might be mis
leading to readers.  As far as
voltage ranges—with which my
article did not deal —are con
cerned, his methods are  well
known and casy to apply except
when using rectifiers at low volt-
ages, when deflections cease to be
linear functions of the applied
PD owing to the lower bend in
rectifier characteristics. How-
ever, I think he will agree that
‘“any old rectifier’” cannot be
relied upon to give desired results
with the use solely of the simple
and theoretically correct calcula-
tions he outlines.  Surely it is
necessary either to purchase rec-
tifiers of known and suitable pro-
perties, or to find out something
about the rectifiers that are avail-
able and have to be used and to
select those that have the re-
quired characteristics. On cur-
rent ranges Mr. Walker rightly
advocates the use of instrument
transformers in preference to re-
sistance shunt networks, which,
although quite practical, are a
little complicated and may de-
mand the use of more than one
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scale on the meter. But it is not
easy to design an instrument
transformer on paper that will
have the precise characteristics
required, even when all the factors
involved in the transference of
energy from the primary to the
secondary are known, and it is
more difficult to construct such
a transformer in the average
workshop in a manner that will
ensure its theoretical characteris-
tics being realised in practice. An

AC meter has to be regarded as a |

DC meter plus rectifier and trans-
former, and to test it for overall
performance, as is required in
calibration, a known
must be passed through the in-
strument as a whole. My device
enables the magnitude of such a
test current to be ascertained
without the use of standard AC
meters, which are rather expen-
sive and seldom found in the aver-
age workshop.—ED.]

‘“ Those New Sets ’’

Y now there must be tens of
thousands of men in all
branches of the Services who
daily come in contact with radio
apparatus containing between 3o
and 60 valves. These men have
become accustomed to using com-
plicated gear so long as its controls
are not " difficult "' ; and further-
more they have become accus
tomed to the superlative perform

ance obtainable by using a few |

more *innards.”’

Whilst not advocating anything
quite so advanced in either scope
or price for broadcast reception, 1
would carnestly entreat all manu-
facturers to ponder awhile before
inflicting  their post-war pro-
gramme of five-valve radiograms
on all and sundry.

Price was never a  deciding
factor in the purchase of more
ambitious radio equipment, hut

the majority of folk were a trifle |

scared at the hint of anything
with valves running into double
figures.  This was the major
problem I found in television re-
ceivers, but I feel the argument
no longer holds water.

Now they are starting with a
clean slate is it too much to hope
for that at last we may get out
of the rut of the basic super-het
FC-IF-D-AF-0O?

G. KEATING.

Earley, Berks.

test AC |
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THE “ FLUXITE QUINS" AT WORK

**1 know this old set isn't worth
the trouble—but why all the mirth 7"’

Said the lads ** Yes, all right
It's fixed with FLUXITE,

But tomatoes won't make a good earth.”

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 enginzers
and manufacturers, Of all Iron-
mongers—in tins, 8d., 1/4 & 2/8.

Ask to see the FLUXITE -
POCKET BLOW LAMP.

Price 2/6.
o

TO CYCLISTS ! Your wheels will
NOT keep round and true unless the
spokes are tied with fine-wire at the cross-
ingg. AND SOLDERED. This makes
a much stronger wheel. It's simple—with

FLUXITE—but IMPORTANT.

o
The FLUXITE GUN puts FLUXITE
where you want it by
a simple pressurr,

Price 1/6, or filled,
2/6.

IT SIMPLIFIES ALL SOLDERING

Write for Baok an the ART OF “ SOFT™
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price 1d. each.

FLUXITE LTD.

(Dept. W.W.), Bermondsey Street, S.E.|
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— UNBIASED—————

A Great Opportunity

I'I' is with many misgivings that
1 read that the electrical industry
is making plans to flood our homes
with a torrent of domestic appli-
ances of all types to make up for
the six years during which the fac-
tories have been otherwise engaged.
The reason for my misgivings is that
in the absence of any legislation to
check it there is bound to be a big
incrcase in man-made static. No
doubt the more reputable manufac-
turers will see to it that their pro-
ducts are properly ‘‘suppressed,”
but there are certain to be many
firms of the other sort whose ap-
paratus needs suppressing in more
senses than one,

At the same time there is, to my
mind, an even greater bugbear to
pleasurable wireless listening than
man-made interference, and that is
the annoyance caused by the over-
loud loudspeaker bellowing out its
stuff next door. Usually the blame
is laid on the owners of the offend-
ing loudspeakers, but to my mind
the radio industry itself is largely,
if indirectly, responsible for this par-
ticular curse and the curses it calls
forth.

The trouble is not always due to
thoughtlessness or to indifference to
other people’s feelings on the part
of the set users. It is due to the
simple fact,” which music lovers
must accept whether they like it or
nnt, that most people use their wire
less set, for fully 50 per cent, of
their listening time, as a background
for other activities in the house.
This particularly applies to women,
who are round and about the house
more than their menfolk.

&

Since they are not always in the
same room as the LS, but are,
during part .of the day at any rate,
moving about here and there in the
house, they turn the volume up to
a very high level so that they can

By
FRELE GRID

hear it wherever they may be. If it
so happens that they are actually
““listening”’ to an item as distinct
from using it as a background they
will turn the wick up higher still.

The remedy for this state of affairs
is simple: namely, to have two or
three extension loudspeakers placed
at strategic points in the house so
that complete ‘‘ coverage’ is given
at relatively low volume. It is no
usc the radio industry mercly trying
to sell an extra loudspeaker or two
and leaving the wretched buyer to
trail untidy extension wires through
the house and to do his own match-
ing of the LS to the output of the
set.

1 contend that it is up to the
wireless dealer to sell not merely
loudspeakers but to sell the idea of
““ she shall have music wherever she
goes’’ to the average housewife, and
having sold the idea, to carry it into
effect by examining the premises,
choosing the correct strategic posi-
tions for the loudspeakers and then
putting the LS outlets on the skirt-
ing boards as neatly as an electrical
contractor would put a power out-
iet.

Right now, when plans are afoot
for all the new houses, is the time
to get ahead with this idea and in-
sist that LS outlets be installed at
the same time as themrdinary power
outlets. ‘This would soon cure the
noisy loudspeaker menace as well as
increasing both the enjoyment of
the listener and the bank balance of
the wireless dealer and manufacturer
to the mutual satisfaction of all con-
cerned.

Alice in Blunderland

HE passion of scientific folk for
mottoes from the classics which
they profess to scorn is about on a
par with the fascination which royal
and other titles have for many
Americans, and ‘‘Diallist’’ does
well to tilt at this little idiosyncrasy
as well as at the amazing habit
which the scientific motto fans have
of departing wildly from that cor-
rectness and exactitude which is
supposed to be the be-all and end-
all of their existence.
Writing recently in the lay Press
on the subject of radar, one of them
gave a very graphic account of fly-

ing blind over Brussels and accu-
rately pin-pointing the position of
the Cathedral in that city, quite re-
gardless of the fact that no bishop
has his seat in the Belgian capital.
The whole trouble is, of course,
that the average scientist thinks
that an outsize in churches means a
Cathedral, and 1 have no doubt at
all that in this particular instance
the writer pin-pointed the massive
bulk of the Church of St. Gudule
and promptly did what he and his
colleagues are always deprecating:
namely, he jumped to an obvious
but false conclusion. No doubt a
bishop would put his foot in it
equally as much if he started dis-
cussing radar. In fact, it seems to
be a failing of all us mortals to be
unable to preserve a discreet and
tactful reticence when dealing with
subjects a little outside our ken.

Blood-curdling details in 1910.

In all fairness to the scientists,
however, I must point out that they
are not, by a long way, the worst
offenders 1n this Alice-in-Blunder-
land business. As I have often
pointed out, the palm is held easily
by the B.B.C. chiefly when dealing
with matters of history as shown in
their various scrapbooks. I may say
that, writing before the event, I am
expecting the B.B.C. to excel itself
in the Dr. Crippen broadcast which
will have taken place a few days
before you read these remarks.

The Crippen case is of special in-
terest to all readers of Wireless
World, since wireless played so pro-
minent a part in the arrest of the
unfortunate and misguided little
doctor. I will gladly provide the
producer with a new and personally
autographed bowler hat if he has
managed to get all the details
correct, more especially the wireless
ones. lt is much more important
to do this than to set out to give
blood-curdling and inaccurate de-
tails, as I well recollect the news-
papers did in those far-off days
before de Forrest put a grid into
Fleming's diode.

I am thinking of awarding
another bowler hat for the tallest
radar story. So far, the winner is
the author of the amazing episode
of the detection by radar, from a
submarine, of a shoal of jellyfish.
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FM FREQUENCY ALLOCATIONS
T HE  Federal  Communications
Commission has finally decided
upon its recommendation tor the
frequency allocations in the 44-108
Mc/s band. It will be recalled that
this band was not assigned until the

results of FM tests to determine
sporadic  E  interference  were

known.

The primary concern in the allo-
cations in this portion of the spec-
trum was FM as this service is not
assigned {requencies in any other
hand, whereas the other services for
which provision is made have other
allocations.

Of the three FM bands proposed,
50-08, 08-86 and 8j-102 Mc/s, the
second  was  dismissed as  ‘‘com-
pletely unteasible.””  The primary
objection to the first was the
amount of sky-wave interference.
The F.C.C.report states that ** inter-
ference among 50 kW FMl stations at
58 Mc/s from sporadic E transmis-
sions . . . might be expected for 140
to 480 hours per year at the 350
microvolt contour from stations goo
and 1,000 milés distant.”” 1t is
pointed out that this interference
would be concentrated in two or
three summer months.  In contrast
at 8.4 Mc/s interference under these
conditions *“would be anticipated
for only 6.5-25.5 hours per year.”’

The tinal allocations are:—

FM- _—cducational 88-92 Mc/s, commereial

92-106 Mc/s.

Facsimile—106-108 Mc/s.*

Television—44-50, 54-72 and 76-88 Mc/s.

Non-Government—42.44 and 72.7¢ Mec/s.

Amateurs.—50-54 Mc/s.

* This will eventually be occupied hy FM
when facsimile uses a higher frequency.

During the F.C.C. investigation
considerable emphasis was placed on
the hardship to the 400,000 owners
of sets covering the old FM band of
42-50 Mc /s, It has, therefore, been
decided to permit “interim opera
tion *" from y2-yy Mce/s.

RADAR TRAGEDY

I URING Sir Stafford Cripps’
dress at the Radio Industry
Council luncheon on August 3ist,
when he paid ““ tribute to the in-
dustry’s outstanding contribution in
the development of Radar—that
great war invention,”’ he referred to
the ‘‘sad tragedy which accom-
panied the birth of H2S.”" Ile then
recalled that it was whilst trying out
the apparatus in the air that five of
the small team working on it were
killed in a flying accident in 1942.
Amongst those killed were ‘‘ two
of the most prominent engineers in
the British television industry,

A. D Blumlein and €, O, Browne,
with their assistant IF. Blythen.”

Both Blumlein and Browne were
on the statf of Electric and Musical
Industrices prior to being lent to the
Government for research work on
Radar.

C. O. Browne, who was a con
tributor to our sister journal, Wire-
less Engineer, was largely respon
sible for the E.M.IL television equip
ment installed at Alexandra Palace.

AMATEUR LICENCES
Il is announced by the Radio
Socicety of Great Britain that the
G.P.O. has agreed to accept appli-

cations for radiating licences from |

amateurs who held Artificial Aerial
Licences at the outbreak of the war.
It is stressed, however, that some
considerable time may elapse bejore
licences are issued.

When making application to the
Radio Branch W2/6 Engincer-in-
Chief's  Oftice  (Alder  louse),
G.P.O., Londou, k.C.1, applicants
will be required to submit proof ot
their ability to send and receive the
morse code. A Discharge Leave
Certiticate carrying testimony that
the applicant served during the war
in one of the recognised radio trades
in one of the Services may be taken
as proof of proficiency in morse.

Among the trades listed by the |
R.5.G.B. a few months ago as likely |

to carry exemption are: Naval telc-
graphists, Fleet Air Arm air gun-
ners and observer officers, Royal
Signals wireless and line operators
and R.A.F. wireless operators.

EXPERIMENTAL B.B.C.
TRANSMISSIONS
I‘[‘ is known that experimental
transmissions on the television
sound channel, 41.5 Mc/s, have

been radiated by the B.B.C. for |

some weeks and it is understood

that FM experiments are now heing

tonducted on 46.3 Mc/s,

On enquiry from the B.3.C. it
was officially stated that ** normal
experiments  in  broadcasting  on
ultra-short waves are being carried
out by our own Research Depart-

ment from Alexandra Palace but |

these cxperiments are not intended
tfor public reception.”’

A further test transmission has
now been called for by the Tele-
vision Development Committee of
the Radio Industry Council, It has
made formal application to the
Government for “ the immediate in-
troduction of a still pattern picture
transmission from Alexandra
Palace.””  This, it is stated, is
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50 WATT

MPLIFIER
CHASSIS

A

The new Vortexion 50 watt
amplifier is the result of over
seven years’ development with
valves of the 6L4 type. Every
part of the circuit has been care-
fully developed, with the result
that 50 watts is obtained after
the output transformer at ap-
proximately 49, total distortion.
Some idea of the efficiency of the
output valves can be obtained
from the fact that they draw
only 60 ma. per pair no load, and
160 ma. full 1oad anode current.
Separate rectifiers are employed
for anode and screen and a
Westinghouse for bias.

The response curve is straight
from 200 to 15,000 cycles in the
standard model. The low fre-
quency response has been pur-
posely reduced to save damage
to the speakers with which it
may be used, due to excessive
movement of the speech coil.

A tone control is fitted, and the large eight
section output transformer is available to
match, 15-60-125-250 ohms. These output
lines can be matched using all sections of
windings, and will deliver the full response to
the loud speakers with extremely low overall
harmonic distortion.

PRICE (with 807, etc., type valves) $18.10.0
Plus 25% War Increass
MANY THOUSANDS ALREADY IN USE

VORTEXION LTD

257, THE BROADWAY.
S. W. 19,

WIMBLEDON,
Phone: LiBerly 2814
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necded for training rehabilitated
Servicemen in the television indus-

try.
VOCATIONAL TRAINING

HIE Government is now putling

into operation the plans for the
provision of free vocational training
courses  with maintenance allow-
ances to assist in the resettlement of
men and women who have been in
the Forces or other work of national
immportance.

The Vocational Training Scheme
aims at providing intensive instruc-
tion in order to help men and
women whose cireers have been in-
terrupted to achieve a degree of
skill which will enable them to reach
craft status in the shortest possible
{ime. Among the 20 or more occu-
pations for which training schemes
have been prepared is one for
*radio servicing.””

General information relating to
the scheme is given in a leaflet
(P.L..156) which is available to
members of 1LM. Forces through
Service channels and through local
offices of the Ministry of Labour.

ANTIPODEAN ANNIVERSARY
WENTY-ONE years ago this
month two-way radio-commu-
nication between this country and
New Zealand was achieved by
C. W. Goyder, who was then still
at Mill Hill School, London.
Goyder, who is now Chief Engi-
neer of All-India Radio, was oper-
ating with the call G2SZ and ex-
changed signals with Z4AA at Pal-
merston South on the morning of
October 18th, 1924.  The trans-
mitters, operating on wavclengths
around 100 metres, used powers of
between oo and 150 watts,

PORTUGUESE RADIO CONTRACT
COMPLETE system of radio
communications in the Portu-

guese Last African colony of

Mozambique is to be established at

i cost of approximately £120,000 by

Marconi Wireless Telegraph Com-

pany under the first important civil

tadio contract to be placed since the
vnd ot the KEuropean war.

Twelve short-wave telegraph-tele-
phone stations will be erected under
the supervision of British engineers
at key points throughout the colony,
which has an area of 260,000 square
miles.

Three main stations equipped with
high-speed telegraphy transmitting
and recording apparatus are to be
erected at Lourenco Marques, Beira
and Nampula. The first two
stations will also have telephone ter-
minal ‘equipment linked with the
colony’s internal telephone system.

Wireless World

COMMERCIAL BROADCASTING
UROPE’S first post-war com-
mercial broadcasting station is

expected to start transmitting in

October.  Working on a wavelength

of 416.5 metres, with a power of

60 kW, the station, Radiy Andorra,

is situated in the Republic of that

name in the Pyrenees.

It will be operated by Empire
Overseas Radio, a British company,
and the programmes will be in
Freneh and Spanish. Coverage is
not  planned  to  include  Great
Britain at present.

NEW FERRANTI RECEIVER
DI{S[(;NEI) to cover short waves

from 16.7 1o 52 metres in addi-
tion to the usual niedium- and long-
wave ranges, this four-valve (plus
rectifier) superheterodyne is the first
doniestic broadeast receiver to be
produced by Ferranti since 1939,
It is housed in a moulded bakelite
cabinet and has a pentode output
valve rated to dediver 4 watts. There

First post-war broadcast set.

is provision for an extension loud-
speaker and  gramophone  pick-up
sockets are also fitted.  The price is
£15 (purchase tax extra) and distri-
bution will be through members of
the Radio Wholesalers” Federation.

POINT OF VIEW

Il is diflicult not to feel a bit

sceptical about the extent of
these changes [in 13.13.C. organisa-
tion]. The new Light programme is
obviously the old General Forces pro-
gramme on a different wavelength,
and in a centralised country such
as this, so overwhelmingly much of
the programme material necessarily
comes from London that the inde-
pendence of the regions cannot go
very fat. Moreover, all the pro-
grammes will suffer from the basic
defects of a State-owned monopoly
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—its shortage of funds, its sensitive-
ness to political pressure, its in-
sensitiveness to listener preferences,
its concentration on avoiding giving
offence  rather than on positively
pleasing.

" These things will not be reme-
died until there is competition—in
the same places, at the same times,
in the same sorts of programme—
between wholly separate organisa-
tions which stand to gain or lose by
whether they please or bore.”” —The
Economist, July 28th,

PERSONALITIES

Thomas Kirkham has resigned hix
position  as  Managing  Director  of
Ericsson Telephones which he has held
for fourteen ycars. He is succeeded bv
Air Comdre. Hugh Leedham, C.B.,

().B..l{., who has been  Director of
Radio  Research and  Development,
M.A.P. He was created a C.B, in 1942,

W. F. Taylor, who has been with
the Telegraph Condenser Company lor
twenty vears, has joined the Board of
Directors, He will continue in his
present capacity as Sales Manager ot
the Company's various sales divisions.

Dr. R. C. G. Williams has been
appuinted General Manager of the new
Electronics Division of Murphy Radio:
his deputy is K. S. Davies. The
Division is responsible for _research,
manufacture and distribution of ““elec-
tronic devices other than radio broad-
casting.”’

G. Bernard Baker has been appointed
head of all radio broadcasting rescarch
and development in Murphy’s.

A. A. Kift has retired from Marconi’s
Wireless Telegraph Co. after 43 years’
service.  During the last twenty vears
he has successively held the positions
of Sales Manager, Assistant lXngineer-in-
Chicf and Contracts Manager.

C. G. Carlton, who for-over four years
before the war was Publicity Manager
of McMichael Radio, has been ap-
pointed to a similar position with our
Publishers, Associated [iffe I’ress,

IN BRIEF

1.R.E. Growth.-—The Annunal Report
of the Sccretary of the U.S. lastitute
ot Radio Engineers shows that the
membership  has  increased by some

2,000, bringing the total to 13,137, Of
the total membership 11.7 per cent.

Treside outside the United States. The

increased membership in Great Britain
was largely responsible for the addition
of 111 members in Lurope.

Admission of non-members to tech-
nical meetings of the Institution of
Ilectrical Engineers, permitted under
an arrangement introduced in 1943, is
to continue. Those “ who may consider
that their technical experience and
educational attainments do not suffice
to admit them to any form of Institu-
tion membership”’ will, on completing
the application form and payment of
ten shillings, receive an invitation to
the coming session’s meetings..

The greatest station construction
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boom in the history ot broadcasting is |
forescen in the U.S. when, on October
7th, the Federal Communications Com- |
mission starts issuing licences to the
hundreds of applicants whose applica
tions have heen shelved during the war [
According  to Bioadcasting,  pending
applications include 4836 tor commercial
M stations, 1830 lor commercial AM,
125 tor commercial television and 25 for
educational stations, |

Opened on  September  1st,  the
new  direct radio-telephone  circuit b
tween Canada and Barbados, B,
is operated by the Canadian Mirconi
Company and Cable and Wireless (West
Indies), A radio-telephone service has l
also been opened hetween Barbados and
Georgetown, British Guiana. |

Canada Calling.—Regular  transmis
sions  to Eutope in five  languages,
English, French, Dutch, Czech and

German, are now radiated daily from R.C.M.F. Standard Radio and light Electrical 3-pole or
1100-2300 GMT from the Canadian inter- | 2-pole-{ E, Connectors for removably joining mains
national short-wave station at Sack- [ lead ' R Desigh No. 756083
ville, N.R. Transmissions between 1100 | eads to apparatus. eg. Design No. 5

and 2015 are radiated by CHTA on ’
15.22 Mc/s (ll{.?l metres) and  from |.—Two-ho|e ﬁxing (6BA @ |.‘u"" crs.) for apparatus-member, with
2015-2300 by CHOL on 11.7: Mc/s . au
(2560 metres), , flange outside.

RF Heating on Show.—An exhibition
ot Radio Heating, conducted by Re . . . .
ditision, Ltd., for the beneft of in. | 2—=Terminals accept up to I xI6é s.w.g. (or equivalent flexible),

dustrial users of this cquipment, is now | ﬁrmly cIamping connections.
being held at Dorland  Hall, Lower

Regent Street, London, S.Wo, and will ) A .
remain open until September 28th, 3.—Adequate insulation between terminals and over surfaces pro-

- viding excellent creep distances.

MEETINGS !

Institute of Physics. | 4.—Male contactor pins in apparatus-member (hence “plug ') sunk
Electronics  Group.—" Recent  work below surface against accidental damage and intended to be

on the Theory of the Latent Image, ] s . s

by Prof. N. I Mott, Bristol University, wired ‘dead ' as normal for an ‘inlet ' member.

on October 23rd, at 5.30 in the Reid-
Knox  Hall,  British  Institute  of . q
Radiologe. 32 Welbeck S trect | S~—Flex member or socket provided with large mushroom head for

easy extraction and adequate internal space for gripping cord,

London, W.1.
British Kinematograph Society ) . .
with screw terminals accepting up to 23 x 36 s.w.g. per pole.

Theatre Division.—"* Electronics ancl
the Cinema ""—I1, by Geoffrey Parr, on |
October 215t at 11,0 in the G.B. 6.—Locating ke which co-operates wi h t, i em
Theatre, Film House, Wardour Street, A g Y h C. perat th slo o e Plug g ber and
London, W.1, Tickets obtainable from polarlzes the connections.

2, Dean Street, W.i. |

- —R k ive me “ ") Favoi
INDUSTRIAL ENQUIRIES 7 ecessed sockets of live member (hence * socket’’)!avoids

e . accidental short circuit. Contact dimensions to R.C.M.F.
Exporters are invited to get into 3 .
touch with a Sonth African firm in- standard for Radio Mains Connectors for 250 volts a.c. or d.c.
A e L L
wnested in direct import of broadcast - 3 amp. max., or up to 6 amp. at lower voltages.
A firm in Finlind wishes to hear
from British wireless manutacturers not OVER 30 TYPES FROM WHICH TO CHOOSF.

at present represented in that country.

An electrical firm in Madeira wishes
to import British radio and electrical
appliances.

British manufacturers of broadcast |
receivers and domestic electrical goods
are invited to wrife to an importer in
Cyprus,

. A wireless firm in Brazil is interested
in British broadcast receivers.

(Letters for the above enquirers, sent
c/o The Editor, will be forwarded.)

A Wireless World correspondent,
writing from Argentina, states that

The name “ BULGIN* is a Registered Trade Mark.
loca] factorics are assembling hroadcast A. F. BULGIN & CO. LTD., BYE PASS RD., BARKING, ESSEX.

receivers, and that there is a market |
for British components and accessories. Telephone : RIPpleway 3474 (5 lines)



PULSED SIGNALS.

"T"HE drawing shows an amplitier

which is designed to favour the
passage of non-sinusoidal signal pulses,
transmitted at a definite repetition fre-
quency, and to attenuate all other fre-
quencies, thus ensuring a high signal-
to-noise ratio,

A delay circuit D, of the open-ended
transmission line type, is shunted
across the output resistance R of the
first valve V. The time constant of the
shunt is such that it serves to reflect
and build up voltages of the funda-
mental signal frequency, and its har-
monics. It therefore presents a much
higher impedance to them, when
looked at from the anode of the valve
V, than it does to any interfering fre-

RECENT
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INVENTIONS

A Selection
of the More Interesting
Radio Developments

cludes volume and frequency-response
controls, which are pre-set by an expert
for each particular patient. In ad-
dition, there is an overall volume con-
trol which affects both sound channels
sitnultaneously and is operated, as de-
sired, by the wearer.

Murphy Radio, Ltd.; G. B. Baker;
and J. H. Balean. Application date
August 24th, 1943, No. 568027,
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Pulse filter circuit.

quencies,  The pulsed signals are thus
passed on at full strength to the grid
of the second amplifier Vi, whilst all
others are largely attenuated in the
shunt circuit.

Marconi’s Wireless Telegraph Co.,
Ltd. (assignees of T. T. Eaton and
D. G. C. Luck). Convention date

(U.5.4.) September 11th, 1942. No.
568240.

HEARING AID

OR frequencies below, say, 1,000

cycles o second, the directional or
stereophonic etfect in hearing is attri-
buted to the timne interval that elupses
between the arrival of the same sound
in one ear and the other, whilst for
higher frequencies it is caused by a
difterence in  intensity due to the
acoustic shadow cast by the head. The
two effects merge at different levels of
frequency with difierent people, but
both involve the independent use of
each ear at substantially the same de-
gree of sensitivity.

To meet these requirements in a
hearing appliance for the deaf, a separ-
ate microphone-and-telephone set is
provided for each ear, the two fittings
being differently shaped so that the one
for the right ear cannot be inadvertently
applied to the left ear and vice-versa,
The amplifying channel of each set in-

SCREENING AMPLIFIERS

HE screening can and the deposited
film of metal both tend to reflect
heat back into the valve. With
amplifiers of small dimensions, as used
for very high frequencies, the resulting
temperature may become excessive.
According to the invention, a pro-
tective layer of graphite, mixed with
a suitable binder, is interposed between
the glass bulb and the screening can
or metal filln. The graphite, when in
close contact with both surfaces, is said
to combine the property of good
thermal conductivity with a high co-
efficient of absorption for radiant heat,
so that it assists the outward flow of
heat from the valve to the screen and
absorbs the heat that would otherwise
be reflected back into the valve.
G. Liebmann and Cathodeon, Ltd.
Application date October 29th, 1942.
No. 567971.

RADIO BEACONS

N a blind-landing system of the kind
in which the path of descent is
marked out by suitably modulating
‘“ offset ”’ lobes of radiation, a clear-cut
indication is secured by transmitting,
froon at least one of the directive
aerials, signal sidebands that are free
from any carrier wave.
As the ordinary balanced-valve modu-
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lator is not suthiciently free from CW
leakage for the purpose in view, it is
replaced, according to the invention, by
a ‘" mechanical "’ arrangement based on
the well-known principle of the radio-
gonometer, If the carrier frequency
f, is fed to the fixed coils, and the
search coil is rotated at the modulation
frequency f,, and the coupling between
the two sets of coils is proportional to
the cosine of the angle between them,
then the output from the search-coil
will contain the frequencies (f,+f:) and
(fr —fs), but neither of the frequencies
f, or f, alone.

When the modulation frequency is
too high for the search-coill to be
rotated at the {undamental, the
stationary coil is made in the form of
a transmission-line loop, in which the
carrier frequency builds up into a num-
ber of stationarv waves, each influenc-
ing the search-coil in the course of a
single rotation.

Standard Telephones and Cables, Ltd..
and C. W. Earp. Application date Feb-
ruary 23rvd, 1940. No. 567967.

VARIABLE CONDENSERS

UNIFORM mixture of small con-
ducting particles in a solid dielec-
tric is used to make a type of variable
condenser. As shown diagrammatically,
the particles formn a line of small con-
densers, arranged in series between the
fixed lower plate P and an upper
movable plate P1, more of the ** series’’
lines being brought into parallel as the
two plates increase their overlap.
Metal or carbon particles, about 40
microns in size, are mixed with a
ceramic material, such as titanium
oxide, which is then moulded under
heat. To ensure adequate isolation of
the particles, the volume of the dielec-
tric should be twice that of the metal
or carbon, The mouldings can be
shaped to give any desired law of

0o 00 O o
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Composite dielectric condenser.

capacity change. For a rectangular
slab the width should be about twenty
times the thickness. One specified use
of the composition is for making small
trimming condensers.

The Mullard Radio Valve Co., Lid.,
and C. L. Richards. Application date
June 25th, 1943. No. 567597.

The British abstracts published
here are prepared with the
permlssion of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.3, price
1/- each.
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7% MULLARD

all-glass Cechyigue

A
DEVELOPMENT
OF THE
MULLARD
LABORATORIES

THE MULLARD WIRELESS SERVICE COMPANY LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2. (r19c)
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Rate @/-,for 2 lines or Jess andf3/- {tor every additionsl
line Jor] part ‘theuol. average lines 5-6 words. 0x
Numbers 2|words, plus 1/-.@ Press Day : November, 1945,
issue, first post Wadnssday, October 10th. No responsibility
acceptad fir errors.
NEW RECEIVRARS AND AMPLIFIERS
I I.P. RADIO SERVICES, Ltd., offier:—

NEW ac 4v receivers, £12/3/4; new 4v bat-
tery sets, £10/19; may we register your name |
for'a new Pye, Ekco, Cossor, etc., for supply |
when available? 5w ac/dc amplifier, wit
valves, neat chassis construction, £6/10‘.l
Rothermel crystal pickups, 78/9; home battery
chargers, output 12v 1 amp, £2/19/6; mains
transiormers, 350-0-350, 80ma 27/6, 120ma
35/-; Bryce stepdown transformers, 230/110v,
60w 30/-, 100w 35/-; 1st grade 3 core 0.3 amp
line cord, 2/6 yd; volume controls, all values,
3/6, with switch 4/6; Rola 5in pm 18/6, 8in
19/6 (no trans.); Celestion 8in pm with trans
27/6. mains energised 2,000 ohms field 36/:1
Vitavox 12in pm, £6/18/6; universal output|
transformer, 6/6; 1.000w stepdown 230/110v,
£6/15; Bell transtormers, 5;11; Meico mov-
ing coil microphones, 5zns; mike trans, 8/6;
fioor stand, 42/6; ‘" B.L” 8mfd 500v electro-
Iytics, 3/1 (large stocks}; vibrators, Mallory
6v 4-pin 12/-, Bulgin 6v 6-pin (sell recti
(ying).' 20/-; plug and distributor suppressors,

i

i
a =

- n'
14
’

g
=4

For the past |5 years we have
devoted our energies exclu-
sively to the manufacture of
Transformers and Chokes.
Although we continue to be

2/3_;I dy_r:iam;i)“_cnndzeln/sers, 2/6; telescopic very active in the field of
aerials, sige ting, . .

PURCHASE by jost with confidence. Satis- Research and Development,
faction guaranteed. All goods are brand new we are nevertheless giving
and latest type. Despatch same day. Postage

much of our attention to

or carriage extra under £4. ! i
increasing our range of mount-

H.P. RADIO sERVICES, Ltd., 55, County Rd.,

Av o el A b istab. g R
\lga;lst%n_ Liverpool, Tel. Aintree 1445 (l-[ztla.s)a ing facilities.
.R.F. medium wave kit of parts, with

illustrated above is one of the
varied range of styles shown in
our Catalogue which is now
in preparation. If you would
like a copy, please write to us
(enclosing |d. stamp) and we
will send you one immediately
it is ready.

e

drilled chassis and all components, con-
densers, ete,, and circuit, nothing elss to buy,
£4; valves, £2/10; 5in speaker, trans., 27/6.
ITENRY'S, 5. Harrow Rd., Edgware Rd., W.2._
CO‘.\‘I MUNICATION reccivers. S Dale’
will have them as soon as trading con-
ditions allow.—Remember—Dale Electronics,
[.td., 105, Bolsover St.,, W.1. Mus. 1023.
NEW compact quality 6w amplifier for
home use on ac¢ mains, complete with
built-in speaker and 5 valves, push-pull out-
put; 10gns.--Chas. Britain Radio, Radio
House. Wilson St., London, E.C.2. (4135
AMPLIFIERS.—An amazing offer of hrand-|
new Government surplus,. 20w, 6[.53 in
push pull, suitable for low impedance P.M.
s} eakers, 50 only, definitely no more, at £8/15, |

Telephone: Abbay 2244

-arriage cxtra. Canlings, 28, Dudley St., Wol
verhampton. (4041
QUALITY amplifiers, 200-250v ac, 5 watt
8lhgns., 12 watt. £14; n'.a.(-.nlnr 1\1}Iy
illustrated leaflet and copy of * Design for
Qualily " immediate deliveries.—J. 1. Brier rRA”SFan ERS LTD

ley (Gramophones and Recordings), Ltd., 403,
il Rt Liverpool, 8. Lark lLane 1709. (3796
l II(:lI quality receivers of exceptionally fine

perfonianee now being  prototyped, e
liveries  expected to bemin Decomber, limited
aipphes ouly; also multi range ae de meter and
new 1.5-300v ac-de valvevaltmeter; enquiries
mvited. The Moreton  Cheyney  Company,
BOM 'REME, Vondon, W.C.1. (4038
RECEIVERS, AMPLIFIERS SECOND-HAND
l)()R sale, P.A. equipment :

76-8 PETYY FRANCE LONDON S W. I

|
1 E.M.1. amplifier (230 volts, ac input) out.
put; 2 6L6 push-pull with spare valves:
complete in mahogany box with twin turn-
tables and pick-ups and input for radio; 2
carhon mikes, one hand and one as stand; 2
ex-R.A.F, speakers, 4ft 6in long. 2ft 2in
month, aluminium; 2 speakers, horn type, aft|

Thin
/

long. 1t 10in mouth; 1 square wooden
speaker: 1 flared wooden speaker, 3ft long, We now M PW“— and
3t » 1Mt 3in mouth; £65, or necarest. .

1 'TRIX amplifier (230 volt ac inpui), out
put. 2 .o, 26 in push-pnll with spare valves.
complete in oak hox with twin turntahles
and pick ups (individual fading contrel on
cach gramophone), 'Prix carbon mike on stand,
3 ex-R.A.F. aluminium horn speakers, 41t 6in
long, 2ft 2in mouth, 2 horn speakers, 4ft long,
1ft 10in mouth; 1 square wocden speaker;
t flared wooden speaker, 3ft long, 11t 3inx
3ft, mouth: 24-volt rotary convertor for mobile |
use, and 24-volt batteries for 12 hours’ run;
£100 or nearest,

ALL the above are in actual operation at pre-
sent and can seen and tested on applica-
tion. All are complete for indoor or outdoor
use, speech and music, and the last two cnm-|

hasd press capracily
avadalte w ol wetals
MODERN PLANT —
MODERN METHOOS —
HEAT TREATMENT

Complete assemtlics loo,

pletely mobile.—Enquiries, Spalding U.T. ¢
Council, Electricity Dept., 9, Winsover R(I.l lfyﬂ'u W
Spalding. 'Phone 2838. (4063

AR.88.L,F. receiver, new condition;
£50. or offer.—Box 3047. (4036
IAN Savage 30-watt amplifier, only used

B® HOWARD CLAYTON-WRIGHT L™

twice; £28—Tel. Loughton 3483, [CAGERE TIDDINGTON RD., STRATFORD-ON-AVON
‘f\, ARCONIPHONE model 288, dc, d-valve SENNEEIEFERNNTIVEHIVE LTI (3T W
A plus rectifier, in_ good working order:]

13gns or offer.—Box 3419. (4151 |

WIRELESS WORLD CLASSIFIED ADVERTISEMENT

October 1945

S
TOR sale, R.M.E.70 and DB20 Preselector;
£69.-Box 3053, ¢/o Wireless World.

I_IAMMARLUND Comet pro crystal model

with speaker, £25 offer.—Box 3404.
“HRELESS short wave a.c. and d.c., 90
| 250 volts, set of spare valves, a8 new;
offers.—Tel. Wembley 1696. . (4065
1SA\'AGE portable p.a. amplifier, ac, 12w
output, complete with 7 valves, mic., 2
| loudspeakers; £15.—Box 3151, (4064
'RADIO sets, amplifiers and radio sun-
| dries; list free; state needs.—A.C.S.
| Radio, 44, Widmore Rd., Bromley, Kent. (3806
|S*ELL, 1lammarlund super Pro, 550 k¢, 20
i me, 110-230v input, 12in, speaker, 16
walts output, spare valves; offer.—Box 3405.
ATIONAL .H.R.O,, complete 9 coils, but
_ without power unit, unused, due to war
]servn-c. except for test, offers; also '* Wireless
Worlds,” Aug., "43-July, ‘45, inc.—Box 3054.
ELEVISION receiver, complete sound and
vision chassis, with 19 valves, 7.000-volt
| power pack, ete.,, but less 15in tube, £15;
cabinet £5 extra.—Tanner, 22, (ole Park Rd..
Twickenham. Popesgrove 5600. {4077
YOUND SALES Fourband Super Six, new
* 1944, used few hours only, £29; Mar.
coniphone car radio, 12v, £5; Magnavox Mod.
32 encr. speaker, 25/-; mains trams., ' 250v,

| 60ma, /6; 350v _120ma, 35/-—Box 3148.

27/6;

NOMMUNICATION receiver, super R.M.E.

/A9 with D.B. 20 unit, 14 valves, 6 wave
band, covering 550kc to 32,000ke, 8 inch
|sp(-aker, all in steel crinkle cabinets, cost £80;
in first class condition, £70.
HALLICRAFTER Sky Bubbly, 6 valves, 4
wave bands, 110 volt, with auto transformer,
for 240ac, in good working order. £18. Also
Rola M.E. 12 inch 15 ohms speaker, £5/15.
ssery. 27, West St.. Ashburton, Devon,
l III Fi. amplifier with 12in speaker in in-
k finite baflle enclosure, mike and p.u,
inputs with mixer, bass and treble controls,
18watt output; £35: ilemonstration.-Robb, 4,
Greenbank Ave., Little Sutton, Cheshire.
'I JR.0. rack mounting with 7 coils and
| power pack; also H.R.O, table model
| with 9 coils, power pack and 6-volt vibrator
unit; what offers for either, or would con-
sider exchange for car with cash adjustment.
| —Box 125, Parrs, 121, Kingsway, W.U.2.
| BAKER'S.—Nrw 7-valve ' Wireless World ™
] Quality amplifier with tone control stage,
| 8 watts push-pull triode output. price includes
super Quality triple cone, 12in permanent
magnet speaker, with large output transformer
and all valves; also as above but with 15
watts tetrode output, ideal for realistic repro-

duction for public address; 2%d. stamp for

varticulars, prices, etc.--Bakers Selhurst

Radio. Tel. Croydon 4226,

| NEW MAINS EQUIPMENT
ORTEXION mains transformers, chokes,

l ete., are supplied 1o G.P.O, BR.C,

1.P.T.B.; why not you? Ilmitated bul un

cqualled; orders can only he aceepted against
CGovernment contracts,
| VORTEXION, 14d., 257, The
Wimbledon, London, S.W.19. Lib.
N LOUDSPEAKERS

£, 18/6.--New Baker Super Quality 12in

¢} Anditorium permanent magnet speaker
with triple cone, manufactured by Bakers
Selhurst Radio. the pioneer manufacturers of
moving coil speakers since 1925, wide {re-
quency range, even response, ideal for quality
reproduction, fitted with magnet, having ex-
ceptionally high flux density in the air gap,
suitable for public address equipment when
quality reproduction is first consideration;
send 2. stamp for leaflet giving details of
above and constructional details of a new
acoustic chamber designed to extend loud
speaker frequency range; also constructional
details of an infinite baffle cabinet; every
wmusic lover interested in  realistic reprodne.
tion should write for leaflet.
£8/19/6.--New Baker super power cinema per-
manent magnet speaker with 18in triple cone
of new design, giving wide frequency response
free from objectionable resonances; speech is
{elear and natural and music is reproduced
{ with exceptional realism; fine engineering job,
extremely sensitive, ideal for public address
cquipment when power handling capacity, plus
realistic reproduction, is required; prompt
{deliveries by passenger train.—Bakers Selhurst
Radio, 75, Sussex Rd., 8. Croydon. Tel. Croy
don 6813.

LOUDSPEAKERS, SECOND-HAND

V()[(;T 1./coil twin speaker unit only; offers.

RBroadway,
281,

-~

Box 3355. [4098
B.TJ!. RK Sen.. 12in, 190v-250v, de field:
best offer.—Box 3349, (4089

OODMAN'S infinite baffle speaker, perfect

| X condition; £12.—39, Regent Rd., Sur-
biton (Elmbridge 2576). (4090
OUDSPEA KERS.—Quantity of recondi-

IJ tioned speakers, pm and cnergised, for
| sale.—Sinclair Speakers, 12, Pembroke B8t.,
London, N.1. {4088
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VALVES

LI, B.V.A. valves available, also number of
discontinued Lype st prices; pro forma
c.o.d.—David Robinson, Ltd., 100, High

[3421
surplus to our requirements, tax
sent €LOLDL: AppdA. 10/6; 1LP220,
11/6; APIPP4RB. 10/6;
X4, 11/6; C'B2158, 9/6: PP2, 9/.;
10/6; b4, 5 6; PP4118, 10/6; VP4S,
DD13. 5/6; P215. 6/-; 6B8G, 11/6;
10,6; SP2B. 9/-; 6K7G, 10/6;

9/-; 1.D210,
5 ; 35, 10/6: DD1T4, 9/6. -
. Whitehall S, Dundee. 14155
NAMOS, MOTORS, ETC.
JALE, res. (uned af signal generator; £40;
b 60 ps-60ke lab, instrument. Box 3353,
EW ac moto Yhip, high starting torque,
200 250v, £5: tehp, £5/10; Yhp, £7 10;
Up, £9/15: all other sizes available; uls
wnachinery. ~Johin W. W. Steel, Bingley. Yorks.
ALL types of rotarv converters, eleetrie
motors, battary chargers, petrol-electrie
generator sets. etc., in stock, new and second

or

St., Bedford.
TALVES,
fiee,

10/6;

11118,

1TR210, 4/9; SP48, 10'6; 6X5G,
P2 6

4/9;
Larg's

hand; supplied nznnst priority or-lers only.
WAR . 37. White Post Lane, llackney Wick.
F.9." Tel "Amherst 1393. 1988

ELF("PRADI( dynamos and motors M[ har-
2ain priees, dvnamos, ht and It G C.
double current. 6v and 600v. weight 171b.
37/6, pkg. and carr. paid; supplied Kng. and
Wales only; refund 5/- on returned cases; dc
motors 1.5t hp and Yhp de motars. enclosed,
silent, 220 to 250v, 1,500 revs, double end in
shaft. first grade make, guaranteed, 1-5hp,
£3/10 each: Yhp £4 each; all carr. paid
ling. and W, ales, others in stock.--Electradix,
214, Queenstown Rd., Battersea, Tondon.
GRAMOPHONE AND SOUND EQUIPMENT
YOILS for filters, tone Ccontrols. all tynes
/ of transformers for * Wireless World "
circuits. -R. Clark, 30. Langland Cres., Stan
more. Wor. 5321, [4106
OMPLETE disc recording equipment, with
/  high-fidelity amplifier, me mike. visual
and head-set monitoring, play-back with two
speakers, mixing channel, etc., perlect con-
dition, suitable for lucrative whole or part.
time business; will instract purchaser if re-
onired; nrice 2140 —Box 3354. [4095
I ECORDING gear.—Best offers next 14 davs
accepted.  Pre-war prices given for guid-
anece. V.G. 16in tracker and recording head.
£28; Ekco 12in tracker. £5; heavy duty re-
cnr(lmg motor, 12in t/table 100/250v ac/dc
331/78 rpm. £11: oak cab for latter. 24inx
16in x 6in, £3: pla\h.nk motor, 12in t/tahle
100/250v mldc 334/78 rpm auto-stop, L8;
massive spring motor. 4 1l4in wide springs,
plays 1hr, 1 winding 12in t/table, £8; accous-

tic rmordmg oulht incl. 10in tr:\(‘l\er £3.
Mostlv new in mrkers' packing. -anmlm‘ 53,
Harfield Rd,, Sunbury-on-Thames, M /sex.

‘Phone 2751.

TESY EQUIPMENT
AVO 7., £22; Taylor 45\ valve tester, £20:
hoth new—Box 334 q. {4076
'OI:ION lhr]rmocounlv A9 ammeter, sealed
mve coil 2ma, FSD: 25/.- Jlox 3051.
‘[]NIL\;PI%SAL Avominor, brand new cont.;

or exchange camera.—Box 3
AMBRIDGE Unirivot vnlllll\ollml't=r058!
7 my, full scale: £15 or ncarest offer. 40
Whirlow Grove, Sheffield, 11. (4082
wUPREME 9v * Diagnomoscope "' sig. gen.
» and oscilloscope (3in c¢/r tube), perfect.
£65 or nearest; alsn other test equunuont and
rompunentq —Ilarvey, " Dartinect,” Kingsway
Gavton, Ches. [4150
qUPFR controller typ. 24, make Chauvin
et Arnoux et Cie, Paris, for measuring

electrical current and \oltage. resistance
translormation both for direct and indirect
current, brand new; universal model 470

Cartex for measuring volts. ac and de¢. resist
anee and capacitv, brand new.—Box 3144.
OTH new and unused, Avometer. model 7.
23gns; Avo test bridge, 13gns or hest
offers; Avo revolution counter, 4gns; brand
new multi-plate full wave metal rectifiers,
24v 5 amp 42/6, 24v 2 amn 32/6, 12v 5 amp
25/-, 12v 2 amp 16/-; . 500v 8 mfd electro-
Ivtics, 5/- ea.—Box 3388. 117
ALLING all hams!—The experience gaincd
in designing and building all types of
test equipment in these six years of war will
soon be available to you in first-class equip
ment of unusual accuracv at prices within
reach of every ham; the first of those types
will be ready within a matter of weeks; after
that equipment will be designed and bhuilt
to your needs; if you would like details of
our new instruments immediately thev are
readv drop us 2 line now, and if you will tell
us the tvpe of instrument vou need most
urgently it will help us greatly in guiding
our available labour and materials in those
directions that are most urgent.—Banks (l.on-
don), Ltd., 111, Clapham High 8t., London,
8.W.4. Tel. Macauley 4488 0. [a046

. PREMIER RADIO

MHILIR. |

Wireless World

(MORR8 AND (0. (RADIO) LTD)
ALL POST ORDERS TO :
—— e ———

JUBILEE WORKS, 167,
ROAD, LONDON, E.5.

CALLFRS TO:

LOWER CLAPTON
(Amherst 4723.)

168, FLEET STREET, E.C.4. (Central 2833)

1945 LIST NOW AVAILABLE. HUNDREDS
OF NEW LINES.

Al enguivies must be accompanied by a 2}d. stamp.

10-WAY PUSH BUTTON SWITCHES COMPLETE

WITH KNOBS AND ESCUTCHEON PLATE,

SIX IRON CORED COILS. T

PADDERS.

TICULARS AVAILABLE. TO CLEAR AT 12/6.

ORIGINAL COST 45/-.

METERS. First grade army type Universal Test

Meters in shochproof bakelite cases, ranges
=10, 100, 500 volta at 1,000 ohms per volt A/C

and 1/G, 1, 10, 100, 500 mfa D/C, 0-10,000 ohuis,

£8 b

FIRST GRADE METERS. 3iin. diameter, 1
miltiamp, £2 12s. ; 600 microamps, £2 18s.
4iin. 1 milliamp, £3 Bs.; 500 microamps,
£3 11s. 6d. Westinghouse Meter Rectifler for
either type, 10/-. Mnltiple shuuts, 10, 100,
500 m/a, 10/-.  Any value multipiier, 2/6 each.
AC/DC AMPLIFIERS, 5 \mu.n output, high gain,
three-stage, feedback. £8 8:

BATTERY CHARGERS fur 2 " V. hatt. at }a..25-;
for 2, 4 or G v. batt. at 1 ., 45/~ ; for 6 v. hatt,
at 1 a., 30/-; for 2, 6 or 12 v, batt. at 1 a.,
4916 ; for 6 v. or 12 v bitt. at 4 a., £4.
lAle TRANSFORMERS, 300 § 400 v..

50 m/a.,
3 A, \uudlmnl 25/—
.f

3 3b0 + 60
150 + '!50

150 m/u v
Mndmgn, 3!
B [}

/u . % b
500 + 500 150 nlln 5 four 4\,
2.3 a. LT windings, 47)-.

1-VALVE BATTERY S8.W. RECEIVER,

350 14
3-4 a., 36/
with
2-volt valve, 4 colls, 12-170 n. bandspread
taning, 55/-, including tax.

STEEL CHASSIS, 10 x 8 x 2}in., 7/~ ; 16x &in.,
8/6 ; 20 x Hin., 10/8; 12 x 9 x 24in., 7/9,
SHORT-WAVE COILS fit octal sockets, 4-pin
aerial colls 9-15, 12-26 47, 41-94, or 76-170 m1.,
50 m., 3/-; 490-1,000
pin H.F. Trana.,, 9-15,
93 or 70170 ., 216, W
100 ., 173 ; 5200 m., 2/6.
SHOBT-WAVE CONDENSERS, easily ganged,
15 mmfd.,, 2/11. 25 mmfd.. 3/3, 40 mmfd.,
3/3. 100mn\ﬁl 3/11, 160 mm!d 4/8, 250 Inmfd.,
5/8 ; shait couplm 6d. ; ﬂexil.rle ditto, 1[.
Dual bandapread for use with 2-gang, 68/6.
AIR DIELECTRIC CERAMIC TRIMMERS, 33,
50, or 100 pf., 1/@ each.

MIDGET * P’ TYPE COILS, 12-35, 16-47, 34-100,
a1-261, 250750, 700-2,000 , available ax
H.I" trany., aerial, or osc each, Yn).ley

ty] \wnc-clmmu- gwitches, e
locators, 2/@ ench ; wafers, 1/8 e:
condensers:  0.0005, 12
cored 465 I\ J.

mall 2-gang
/= ; Matched pairs iron-

type, 21/~
pudder, 750 mnl(d 1/9; il
CONDENSEBS All snmll tubular t)
v.ow., 50mf.,

or 20 m
/9

50 wf., 50
32 wf., 450 v.,
CRYSTAL PICKUPS.
Rotherme! super, £3 1.
AMERICAN VALVES 4075 3575, 2523, 123K17,

(‘:l)«mocwd £2 11s.

123J7, 25Z6, 6V6, 66, B5Z4, 80, 6L7, 6KT,
1N5, 1C5, IH5, IT5. Many others available.
SUPER GIANT PUSH-PULL INTER-VALVE
TRANSFORMERS, 21/-.  Midget type, 12/6
MOVING COIL SPEAKERS. Rola 5in. 8
6}in., 22/8 ; 8in., 24/-. Goodmans 3 3
Above are less nntput trans, Plessey B-m. P
with trans., 29/6. 8in. 1,200 ohm energised
speakers, 35/-, Midget standard or P.P. trans.
for any above, 10/6. Huper quality gisant
Matchmaker output transforiners, match any
tube single or P.P. to any vuice coil. 15-watt,
30/~ ; 30-watt, 49/6 ; 60-watt, 59/6.

CHOKES B8H. 300 ohms, 40 m/a., 4/6 ; 304,
400 ohms, 60 m/a., 8/8; 30H, 100 m/a., 4000hma
16/= ; 30H, 185 ohms, 150 m/a., 25/-- 26H,
250 m/a.. 120 ohins, 39/6.

SUNDRIES, 2 mm. Hystoflex, 2}d. yd.; rein-
cored sotder, @d. per coil or 4/@ per 1b.; screened
2.pin plugs and socket, 9d, ; ditto, 8-pin, 2/-,
Uctal sockets, @d, ; ditto, amphenol type, 1/,
Valve screens  1/2, 6-volt vibrators, 4-pin,
12/6. 50ft. Indoor Aerial, 2/6.
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lmard. 'yp«' 7629.
in perfect condition, com
£35 or offer.- Owen, 538a,
fansfield Rd., Nottm. [4052
( SCILLOSBCOPES, signal generators, mult
range test meters, etc., test gear ol every
description, British or American, repaired.
serviced, recalibrated.—A. Ilucke]sbee ‘ Hazle-
john.” Crofton Lane, Orpington, Kent. [303}
VONSTRIC! your own  erystal controtled
7 frequency standard, using the new
Q.C.C. type Q5 100 ke/s quartz crystal unit;
in a single valve Colpitts oscillator circiit
it provides check points of 0.01% accuracy
at 100 ke/s intervals from 100 ke/s to 15,000
ke/s, making an ideal radio frequeney sourc

Ul LARI) Mastor test

l\/l latest model,

lete with cards;

for receiver calibration and alignment; -
45/ . complete in octal based mount; send
stamp for deatlet Q5. whicl gives full tech

nical details and cirenit.
Co., Ltd.. 6371, KNingston Rd., New Malden,
Sirrey.  CPel. Mal. 0334, 14102
COMPONENTS—SECOND HANO, SURPLUS
\71\1,UI§! Matt hus it!

‘The Quartz Crystal

LINE CORD,—2-way 2/6 per yd.,
per y¢ (np]nux 60 ohms per Ino)
SPEAKERS.—" Celestion "

3-way 3/-

P.M. 2Win., less
trans., 27/-; 8in. P.M., with trans, 27/6;
6lin, M, (mulli-radio trans.), 6.
TWO-GANG  condensers.—0.0005, 12/6; Mid-
get coils, h.f. and aerial, 4/6 pecr pair.
VALVE holders ({(all types). Volume con-
trols. less switch, 2/9; with switch, 3/9.
MAINS transformers. 4v und 6v, 27/6.
ROTITERMEL (crystal) pick-ups, metal, S8,

£3,13/6; Senior de Luxe, £3/18/9,

LET us quote yon for all your requirements.
Cash with order, plu\ postage.

MATT RADIO SERVICE, 152, Richnond Rd .
Kingston aon-Thames. Snrrey. {4159
s()U’IIH' RN RADIOS wireless bargains.

radio publications. ” Radio Valve
cquivalent and alternative American
sh types, with all data, 3/6; * Radio
Circuits,” fully illustrated reccivers, power
packs, ete., 2/-; ‘" Amplifiers,” fully descrip-
tive illustrated manual of circuits, 2/ Radio
Coil and 7Transformer Manual,” 2/-; “ Short
Wave Ilandbook,” 2/-; ’ Manual of Direct
Disc llome Recording,” 2/-; ' Test Gear Con-
struction  Manual,” 1/6; " Radio Pocket
Book,” formulas, tables, colour code, etc.,
1/-- ' International Short-wave Station List,”
1/-; 10 llows for Radio Constructor,” 1/-.
SW l’l‘(,lll‘ﬂ 3-way 4/-. 8-way 6/- (all com-
plete with  knobs); escutcheons  for 8-way
press button switches, 1/6; knobs, pointer
t¥pe, black or bLrown instrument types, '4-
inch holes, 1/- each: all types of set knobs,
black and brown, Yi-ineh heles, 1/- each;
res‘stances, brand new, wire ended, 15, 1., 1
and 2 watt, assorted value, mainly low, 30/-
per 100: heavy duty chokes, LI, 20 henries,
250 ohms, 120ma, 134,-; 500 ohms 15 -, 1.000
ohms 17/6.
YAXLEY type rotary switches, 11-way, single
bank, 6/6; one 1b assorted screws, 5/-;
assorted soldering tags, including spade ends,
6,- gross; Muiticon mica condensers, 28 capa-
cities in one from 0.0001 upwards, 4/-; In-
ternationa) octal base valve holders, moulded
awd paxoline types, 1/- each, 10/6 per dozen:;

Manua
and B

postage stamp trimmers, 30 pf, ceramic and
paxoline, 1/- eac|

.\()l THERN R\I)I() SUPPLY Fo 46, l.isle
St., London, W.C. Gerrard 6653 [3630

ADIO REPAIR SERVICE, 36, Stoneyfields
fane, Edgware, Mix. Miil Hill 1901,
HIGH.-GRADE components  at  the lowest
prices.—We offer the following new goods :
P.M. speakers, less transformer, 2lin 22/-,
3lin 25/6, 5in 20/-, 6l.in and 8in, 19/9:
also with transformier, 10in 32/6, 8in 22/-;
0.3amp 3-way line cord, 60-700hms per foot,
in 10-yd lengths, 15/- length; auto trans
formers, 240-110, 75watts, 18/- each; output
!rmlslormers, midgel, 5/3, power pentode,
5/3; standard pentode, 5/-; special heavy duty
pentode, 6/6; multi ratio type, 7/3: inter
ml;e transformcrs, 3-1 and driver class B, 7/

each

GOODS sent only c.o.d., carriage paid for
orders £5 and over; under £5, 6d. for postlage
RICE list 1d., unequalled range, example

value. Yaxlev 4-bank 6-way switches, 5/6.
—'l'avlor, Macaulay $t., ]llul(leraﬁeld [3595
OR ule limited quantn.v ‘ Pyrex ” 10in

spreaders 10/- per dozen plus 2/- packing

n.nd carriage. —'l‘ 11, Colebourn, 61, Victoria
. Douglas, T.o. [4096
AINS transformen brand new, 350/0/
350v, 4v 4a amd 4v 2.5a, or 6.3v 3a
and 5v 2a, 20/- ca. ——Anelov Radio, 36, Hind-
mans Rd.. London, 8.E.2 fa122

I EADPHONE units, a first-class product
hy leading American manufacturer, useful
as efficient mike; limited quantity at 3/6 each
or 6/6 _per pair; postage paid. -Potter,
Bispham Rd., Great Carleton, Blackpool.
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ELECTROLYTIC CONDENSERS

now available, but supplies limited,
Our New List, 2§{d. post paid, contains details.l

Examples : 8 mfd. 450 v., 4/- ; B8-8 mfd., 5/4 ;
16-8 mfd., /3 ; 25-25 mfd., 1/9. |
ROTHERMEL Crystal Microphones, D.104 from |
stock, 95/-. Popular brand Moving Coil Micro-
phones, £5.
WAVEBAND COILS are proving an enormous
success ; don’t miss special price offers ; Midget
medium wave coils, 3/9 pair. Medium and Long
wave, 7/6 pair. Medium, Long and Short wave,
1176 : all with wiring diagrams.
AVEBAND I.F, Coils, 465 K/c., neat construc-
tion, 13/6 pair.
TRANSPFORMERS for 6L6 Valves, 29/6. Match-
ing Driver trans., 14/6.
CHOKES. Heavy duty chokes, 30 hen, 200 chm,
120 ma., 17/6 ; 500-0-S00 v. Transformers avail-
able in 6 v. or 4 v., reduced to 30/,
SPEAKER FIELDS, 1” centre, any resistance,

8/6 each.
STEEL CABINETS with chassis 19" x 102 x93},
63/-; 12°x7"x7", 39/-; undrilled chassis

18" 94" x 34", 10/6 ; B”x64"x2", 5/6; trans-
mitter racks with 4 panels complete with frame,
fender, chassis mounts, etc., price on application.
CELESTION 8" P.M.Speakers, ONLY 25/6 each ;
2-gang .0005 Condensers with slow motion,
15/6 ; .2-gang short wave ,00007S, 15,8 each.
VOLUME CONTROLS with switch, every
value, 5/9 ; carbon resistors, | watt, 8d. each, or
7/é doz.

SWITCHES. ‘* On-Off '* Toggle switches, 2/9 ;
DP Change-over or DP * On-Off **, 5/6 each
SERVISOL, §/- per tin,

*“ RADIO INSIDE OUT.”” The repair man's
finest reference book, 4/9 copy. Set of 6 American
Service Manuals, 75/-.

NOTE.—With the exception of Books, sufficient
must be included to cover postage or carriage

¥ EXCLUSIVELY MAIL ORDER
WAVEBAND RADIO LTD.

63 Jermyn St., St. James's, London, S.W.I.
‘Phone ; REGent 3055/6.

PITMAN
BOOKS

SECOND EDITION

CLASSIFIED RADIO
RECEIVER DIAGRAMS

By E. M. Squire. This work gives a diagrammatic
survey of modern radio receivers, and provides
the practical radio man, service engineer, dealer
and amateur with a ready reference to a represen-
tative selection of the types of circuit likely to be
met with in the majority of receivers. Second
edition. 10s. 6d. net.

RADIO
SIMPLIFIED

By John Clarricoats, Specially prepared for
all those making their first study of radio, and |
requiring a good basic knowledge of the sutject,
in the shortest possible time. The explanations
are simple and lucid, and there are numerous
diagrams to illustrate the text. Second edition.
4s. 6d. net.

N.B.—Paper rationing means a shortage of books.
Thekone you want may be temporarily out of
stock.

PITMAN HOUSE, PARKER BT, KINGSWAY, W.C.2

World

AINS transformers, braud new, boxed, wire
A ends, universal fitting, 6v or 4v, 14/-, car-
riage® extra; one doz. minimum quantity.—
Cardings, 28, Dudley 8t., Wolverhampton.
(/OMPONENTS. —dmid clectrolytics 500v /-, |
7 16mfd 350v 4/-; post 6d. Valves, British
and American types; Celestion speakers, with
and without cabinets; Gardners range of trans
formers; Imhof needles, sharpeners, etc.; send
requirements, Weatherhead's, Bletchley, Bucks.
YARTRIDGE large P.P. transformers 1v
240 input, 28-1 output; Ferranti AL3,
AF4, Jensen 12in quality pa speaker, Baker
infinite baffie speaker, l4in ply, Rothermet
pick-up; offers; wanted, Voigt corner lhoru
and lightweight cone, less unit.—Box 3358.
SERVICEMEN.—-’]‘he following products are

controls, carbon type, all values, with or less
switch, wire-wonnd resistors, 1 to  60watls;
drapper resistors ,0.2 and 0.3amp; line cords
and razor resistors; terms and quotations on
req.—Dagole, Ld., 5, ‘Forrens St., London, E.C.1.
BRAND new, pre-war, {rom storage, 4 hat-
tery radio chassis, var-mu HF pen de-
tector, pentode MW and LW, wired working,
no values, scales or speaker, 50/- each; 12 Rola
8in energised 2,0000hms, less OPT; 8 numins
transformers, primary tapped 200/250, secen-
daries 350-0-350 100 ma 4v 4 amps, 4v 3 amps,
4qv 2 amps; all at 22/6 each.—Box 3048.
HILIPS 3 wave a and hf coils, 7/6 pr., last
hundred or so; ex R.G.I. mains trans
4vxqvX350vx180ma, 35/-; 8mid tubular elec-
trolytics, 7/6 each; 8mid cardboard, 8/3 each;
C/R tubes, KCR30 63/-, ECR35 126/-, ECR60
147/-; high class O.P.F. universal interleaved
9/-, B.V.A. valves and 3Q5s PP.A. equipment;
stamp for list. Gregory, Unmion 8t.,, Cheddar.
1\/ OVING coil hand microphones, p.m., ener-
gised by Alni magnets, 45 ohms, Yin
coil, fitted with switch in handle; 12/6 each.
MOVING coil leadphones, p.m., energised by
Alni maguets, 45 obms, Yin coil, ideal for
mikes, miniature loudspeakers, etc, 1}s2in over
all in bakelite cases with 3in fromt flange,

well designed and of hgh quality; volume |

7/6 each, per pair with headband 16/6; throat
microphones, fitted with elastic bands, 'phone,
plug, etc, 7/6 each.
SYNCHRONOUS motors, Sangamo, 200-250
volts ac, 50c, seli-starting, fitted reduction
gears, ideal movements for time switches, in-
dustrial, dark room, electric clocks, etc, rotor
speed 200 rpm, final speeds available: 1 rev
12 mins 22/6, 1 rev 30 mins 25/-, 1 rev
60 mins 25/-, comsumption 2% watts, size
2ty x 24 x 1%in; cash with order;
post and packing 1/- extra.
TERMS : Cash with order.—H. Franks, Scien-
tific Stores, 58, New Oxford 8t,, W.C.1. Tel.
Museurn 9594, [3961
UY direct and save pounds.—Stock list
examples: Our proved Super Victory
IV acdc complete kit, now £6/19/6; i.ls,
linx 1%in 460kc/s, 7/6; midget 2-gang with
slow motion, trimmers, 13/6; 8-1 drive,
pointer, dial, escutcheon, glass, round or
square, 7/-; full vision, 8/6; ex-bomb disposal
telephones, receive, send, precision job, new, |
£4/19/6 ea.; best qual. line cord, 60ohms per
it, 2-way 1/6, 3-way 2/- yd; send 1d. for lists. |
BUCCLEUCH RADIO MANUFACTURERS.
Melvillo Terrace, Edinburgh. Tel. 42803 |
Grams. Therm, Edinburgh. [4143

OTTON-COVERED copper instrnment wire.
141b reels, 18, 20, 22, 24 gauges, 1/6; 26,

28 gauges, 1/9; 30, 32g, 2/-; 34g 3/3; »ilk
covered ditto, 20z reels, 24, 26, 28g, 1/6; 30,
32, 34, 36g. 1/9; 42g, 2/-; 16g donble silk,

11b, -; B.A. thread scre 1 gross useful
sizes, 2/6; ditto, nuts, 2/6 gro assorted gross
screws and nuts, 2/6; ditto, s washers,
1/6 groes; fibre washers, 1/6 assorted

eolder tags, 3/- gr; assorted small eyelets and
rivets, 1/3 gr; rubber-covered stranded copper
wire, 1d yard; heavier quality, 1%d. yd; very
heavy quality, 2%d. yd; ideal for aerials,
earths, etc.; tinned copper oconnecting wire,
201t coil, 6d.; ditto, rubber covered, 101t 6d.;
finest quality push-back wire, 12 yards, 2/3;
postage extra.—l’ost Radio Supplies, 33,
Bourne Gardens, Iondon, b [3593
I ENRY'S offer: T.R.F. medium and long

wave coils with reaction, 80/6 pr with cir-
cuit; single pole eleven way, two bank
switches, 4/6; 8mfd 450v wkg, 4/-; 8mld 350v
wkg, 2/3; 16x16mid 350v wkg,10/-; line cord
0.3 three-way 550hdms per ft, 3/- per yd; also
0.2 1150hms per {t, 3/- per yd; Rola 5in P.M.
with transformer, 27/6; Goodmans 5in, less
transformer, 21/6; Celestion 8in, less trans-
former, 21/-; Celestion amphenol valveholders,
q, 5 and 7 gin English, 4, 5 U.X. and int. |

octal 9d. each, 7/6 doz.; medium and short
wave ooils, aerial and oscillator, 465
12/6, with complete ac/dc circuit; i.f. trans.,
small cans 465 k.c. 7/6 each.

HENRY'S, 5, Harrow Rd., Edgware Rd., Lon- |
don, W.2. [3656

registered |
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ynAmF‘ SPARES

MAINS TRANSFORMERS

L Primaries 200/250 volts.
econdaries 350-0-350 volts.

Type 80 4v. 8a., 4v. 3}s. .. 32[6
Type B. B0 ma., 6.8v, 5a., Bv. 2}n, 2/6
Type 0. 100 ma. Ratings astype A 34/6
Type D. 100 ms. Ratings aa type B 348
Type B. 120 ma. Ratings aa type A 387/6
Type F. 140 ma. Ratingsastype B 387/6
Type H. 200 ma. Three L.T.s of 4v.

for rectifier. Ratinge as required .. ... 4718
Type I. 200 ma. Three L.T.s of 6.3v. and &v.

for rectifier. Ratings asrequired .......... 47/8

Secondaries 500-0-500 volts.
TypeJ. 200ma. L.T. windingsastypeI .... B2/
Type K. 200 ma. L.T.windingeastype H ... 52/
Type L. 250 ma. L.T. windingenstypel .... 58/
T'ype M. 450 ma. L.T. windingeastype H.... [6/-
Secondaries 250-0-250 volts.

Type N. 200 wa. L.T. windiugsastype H.... 47/6
Type U. 200 ma. L.T. windings as type 1.... 47/8
Type P. 300 ma. L.T. windingsmatype H.... 60/
Type Q. 300 wa. L.T. windings as type [.... 60/

Secondaries 400-0-400 volts,
120 ma. 4v. 3a., 4v. 24a.
120 ma. 6.8v. ba., 5v=>2}

80 ma. L.T. windings as

Type V. 120 ma. L.T. windingsastype R.... 89/~
Types H to Q are provided with two L.T. windings, centre
tapped.

Please note that owing to diniensions and weight of types
H to Q, kindly add 2/6 for carriage and packing.

MULTI RATIO OUTPUT TRANSFORMER. 120 ma.
15 waMs, tuppings for 61.6's in push-pull; I'X4's in push.
pull; low impedaunce triode; low impedance pentode;
bigh impedance triode, 37/8 ; cumplete instructions with
each Unit.

H. W. FIELD & SON

| COLCHESTER ROAD, HAROLD PARK, ESSEX

THE AURI-PHONE

Pat. pend.
10526/45

A miniature  Ear-
phone with a high-
fidelity reproduc-
tion of Speech and
Music equal to best
headphones known.
1116 inch  diam. ;
holds in Ear with-
out  headband or
wire loop. Two
interchangeable
nipples, large and
small ; two models, 10 chms. and 1000 ochms.
Operate from prim. or sec. terminals of
Speaker transformer, ideal for pocket radio,
Valve or Crystal set. Sft. flex cord. Price,
black or flesh-colour enamel, 39.-. Reg. Post
free. NOTE : We do not make Deaf Aids.

CEFA INSTRUMENTS, 38a, Ycrk Street,
TWICKENHAM, Middx.  POPesgrove 6597.
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SALFORD ELECTRICAL INSTRUMENTS LTD

PEEL WORKS SALFORD * 2
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LOW VOLTAGES

~" |2V.and 24 V.

S5OLON Industrial Type Electric
Soldering Irons rated at 65 watts
are now available for use where

a low voltage system of supply
is employed. There are two
models, one fitted with an
oval tapered bit as illus-
trated, the other witha
round pencil bit, and
they will do the same

class of work as the
well-known

SOLONS of 65
watt rating for

normal supply
voltages.

g Their
design in-
corporates
y'-'the many
)/’ special SOLON
y' features.includ-
ing the fitting of
the heating ele-
ment inside the bit.
8oth models can be
supplied fitted with
elements for 12 volts or
for 24 volts supply, as
required. Complete with
6 feet of HENLEY twin
core flexible, Write for
details of the complete SOLON
ronge of fow and normal voltages.

: = —
SOLDERING IRON scr INDUSTRIAL USE

T —

W. T. HENLEY'S TELEGRAPH WORKS
COMPANY, LIMITED,

Engineering Dept., 51/563 Hatton Garden, Londen, E.C.1

ELECTROLYTIC CONDENSERS

LASKY'S RADIO offertor sale the following oon-
densers made by well-known manufscturer, new and

8 mfd., 460 volt working, tubular ............ 4/
8 mfd., 850 volt working, tubular . 4/6
8 mfd., 3530 volt working, tubular ,...... 3/6
8 mid., wet can type, 500 volt working 8/6
16 mid., wet can type, 450 volt working 718
Hx 8 mfd. tub. cardhoard, 450 volt working .. 6/9
4 mfd. block type, 650 volt d/c working ...... 5/9
2 mfd, tubular, 600 volt ..........000.00....

30 mid. 12 volt biasing condensers .
25 x 25 volt biasing condensers ........
.08 mtd., .02 mfd., .01 mfd. and .1 mfd.
working. ....
P.M. Speskers.——Rola
less tran., 22/6 ;

. per doz.

5", less tran.,
8° Rola, less tran., 23/6. 3}°
Goodmans, 3 or 15 ohm, v/coil, as required, 29/6 ;

1/ ;

5%, less trans, 22/6. 8° Plessey, with, trans. power
or pentode, 28/6 ; 10 and 127, prices on application.
Volume Controls, ail values, long spindle, with awitch,
5/9, less, 3/6 Bpecial type volume control for midgets
4 meg. with awitch, 5/9 each; few only.

’l‘n&lu‘ _gondonlon.-—wglnx, 88 new. '.0005 Midget

i 3 ;  leas
trimmers, 10/8, all with fixing feet. Complete with
slow motlon drive and dlal as required, m/w, m/w
and 1, w, etc., 4/6 extra.

Toggle Switches, all types, 2/8, 2/9 and 3/8 each.
Systoflex, all sizes, 2t 8/8 dozen yards, beat
quality, Mains droppers, .2 and .8 amp., with fixing
feet, 1,000 ohms, 6/6.

Coils, medium wave, high galn, matched 5/8 patr, for
T.R.F. long and medium wave coils, with oircuit
and reaction, 10/@ per pair. Cards of 36 assorted
resistors, 1 watt, all useful values, 22/6 ; also 36
tubular condensers, carded, .0004 to 1 mfd., 28'6.

TRANSFORMERS.—Mains standard 4 volt, 28/6,
with feet ; 6.3 volt, 32/6. Output types for speakers,
midget tod 8 b di aize, 7/6 ;

/9 ;

large pentode type, 8/6.

Midget Smoothing Chokes, 500 ohm 60 m/s, 6/6.
Line cord, .3 and .2 amp., 70 ohm per foot, 2 and 8-way,
3/11 yard, guaranteed.
E8,—\We have over 6,000 new, boxed and
guaranteed B.V.A. valves in stock at list prices plus
tax. Please send your queries. Send us your require-
ments, Terms, 0.0.D. pro forma or cash with order.
Send 1d. for price list of all goods.

LASKY’S RADIO
364, 370, Harrow Road, London, W.9

(Opp. Padd. Hoepital) Tel. Cunningham 1979

Wireless World Advertiscments
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G. A. RYALL, 36, Huron Rd., London,
8.W.17.—Mail order only, no c.0.d. under
£1 please; postage extra single items.

VOLUME controls.—Morganite Yemeg with
switch, long spindle, perfect {ob, 4/9; Mor
ganite less switch, short apindle, Y meg, 2/9;
Dubilier 1meg, spindle 2%, 2/9; Centralab
g‘mefj 2/9; Morganite 10,000 ohm, 2/9.

'ONDENSERS8.—Tubular, 0.1 350v wkg., 7/6
0.002 450v wkg, moisture proof, 5/6
air 0.1 450v wkg, on pax. strip, new,
ansbridge 4mf, baseboard, tags, ter-
perfect insulation, 250v wkg, 4/6.

minals,
CELESTION 10in permanent magnet speakers
with pentode transformer, powerful magnets,
fine job; 35/-. )

METER switches, 11-way, long sgmdle, new,

take lin behind panel, 4/6; push-back wire,
c.c., waxed blue, 12 yds 1/6, 50 yds 5/6;
knobs, brown, thimble patt, 1, 4/6 dozen;
set five Clydon 30mm trimmers on metal

panel, 1/6; Erie Y%watt insulated resistors,
330, 450, 10,000, 22,000, 220,000, 470,000,
2meg, 3/9 dozen; Morganite carbon colour-

eoded resistors, 500, 1,000, 50,000, 2meg, 3/6
dozen, lowatt.
YAXLEY type switches, 3-hank, 2-pole, 4-
way, with middle screen, long spindle, 4 short-
ing bars, 4/9; Octal 8-pin plugs with metal
cap, complete with chassis type socket, 1/3,
3 for 2/9; miniature 4-pin plugs with metal
cap and socket, 3 for 1/6. 4/6 dozen; Octal
8-pin plugs with solder tags, complete with
metal eap and sockets, 3 for 3/3.
VALVENHOLDERS, chassis type, our regular
line, British 5- and 7-pin, American UX 4-,
5., 6-pin, and International Octal, all 4/6
dozen, 29/6 per 100.

AINS transformers, 2500v 2ma, 2v 2a, 4v

1.4a, 230v prim., 30/-; ditte but 2000v
2ma, 27/6; meters, 1st gr, E.S., 0-1500v, 80/-;
galvonometers, 500-0-500 microamps, 60/-; M.L
0-20v 18/6, and other meters, all 2l%in scale;
resistors, 1. Y4 and 1w carbon, wire ends, 50
asstd. for 1076; vol. controls, 1 and 2 megs,
2/-; Yaxley switches, 3-way 5-bank, 6/-; Eddy-

stone flex couplers, 1/-;° Varley hif Nicore
chokes, 1/6; condensers, fixed, variables,
gnnged, etc., in stock; s.a.e. list.-leathcote,

24 Durnford Av., Urmston, Manchester. (4103
T]IE Simplex Four, complete constructional

details of this most succssful midget
ac-do receiver (total eost of construction £9),
including theoretical and h.nlLscale layout,-wir-
ing diagrams, with instructions, per copy, 4/6;
midget cabinets, handsome design, in red or
brown, 25/-; midget high gain m. wave, t.r.i.
coils, 7/6 pair; midget m. and 1. wave, t.r.l.
iron cored coils, adjustable cores, 12/6 pair;
with circuit, aerial and oscillator coils. all-wa:ve.
s.m.). wave, for use with i{. 465kc/s, with
cirenit, 157- pair; midget if. transformers.
465kc/s, 15/- pair; standard size ditto trans-
formers, 12/6 pair; midget 2-gang_ 0.0005mid
variable condenser, with trimmers, 13/6; midget
m. wave dials, 1/6; midget all-wave dials, in
colours, latest station names, 4 x 3'%in, the best,
2/6; midget smoothing chokes, 50-60ma, 6/-;
midget speaker trans., 6/6; medium chokes, 80
ma, 25hy, 9/-; heavy chokes, 120ma, 25hy, 15/-;
speaker tran., tapped output, 8/6; Rola uni-
versal, p.p., 12/6; heavy duty, output trans,
for 61.6 valves, in p.p., 600chms to a load,
7.5 antd 15chms output, 21/-; ditto driver
split sec., 12/6; push button e-w'ng, with
knobs, escutcheon, 5/6. We may have it,
the chances are we have, consult monthly com-
prehensive lists, 2%d. stamp with enq.; post-
age all orders.—0. Greenlick, 34, Bancroft Rd.,
Cambri{'iée Heath Rd., London, E.1. Ste. 1334.

ATTERY

charger kits, rectifiers, mikes,
electrolytics, transformers, metal recti-
fier, 2v 0.5a type with transformer, makes

ideal trickle charger for 2v cell. with circuit,
13/6, postage 7d.; metal rectifier, 12v 2.5a
type, with transformer and ballast bulb for
2v to 13v charger, no ammeter or rheostat
required, 47/6, postage 10d; also metal recti-
fier for 12v 2.5a charger, input volts 23v,
22/6, postage 7d; ditto 12v damp, 32/-;
special charger kit for 8v car battery boost-
ing, charges at 2amp, 37/6, post 10d; metal
rectifier, 12v 3amp type, with transformer, for
12v charger, 52/6. post 1/-; metal rectifler,
12v 1.5a type, with transformer and ballast
bulb for 2v to 12v charger, 37/8, postage 10d,
or supplied with Junior lamp rectifier, 32/8,
rectifier alone 8/6, post 6d.

HEAVY duty type kits, weight over 17lb,
metal rectifier, 12v 4amp type, with trans-
former for 6v-i2v starter, £4, or with Samp
rectifier, £4/10: transtformer, metal rectifier
and ballast bulb for 3 to 20 cells at lamp,
ideal for small radio store, £5/10, guaranteed
1 year; transformer and metal rectifier for
car battery boosting., 36v Samp, tapped for
12v, 18v, 24y, £11, carriage 3/6, weighs over
30lb. Rectifiers of all ratings available for
conversion of valve type chargers to metal

rectification, half-wave and centre.tap types,
| most tynes frorg stock.—Champion, 43, Uplands
' Way, London, N.21 Lab. 4457, {4035

ELECTRADIX BARGAINS

A selection from our large stocks

METERS. D.C. Moving Coil Milliameters,
0-1 m.a., 100 ohms resistance, 2}in. flush panef,
bakelite case, 55/~ ; ditto, 0-1 m.a, 50 ohms
resistance, 4}in. flush panel, bakelite case, 80/-.
fnstrument Rectifier, | m.a., 10/6.

CIRCUIT BREAKERS. Elliscn make mounted
on sub-base, double pole O,L, 200230 v. AC,,
single phase, 2€0 amps,, 15in. x 13in. x 12in,,
weight approx. 50 Ibs, ; ditto, 300 amps, 17}in. x
14in, x 15in., weight approx. 89 Ibs. 220 v.,
1,000 amp. S.P., 50 cy., D.P., with no-volit hold-on
coil, loose handle, switchboard mounting. oil
switches, by Fergusson & Palin. All offered at
very low prices to clear,

A.M. CUTOUTS on base, with bakelite cover,
4in. x 33in,x 3%in,, D.C., 12 wvolts 40 amps,,
or 24 volts 40 amps,, 35/~ each,

BELLS. Tangent Ironclad bells, 230,50 volts
A.C., 6in. gong, as new, 42/-. Klaxon and 5ecomak
Super Horns, 230,50 volts A.C., in new condition,
few only, 70/- each.

SWITCHES. G.P.O. Lab. Switches, D.P,,
fine job, up to 10 amps. reversing, 4in. base,
7/6. Knife A and E type, single pole C.O., 1/6.
Double pole On-Off, 1/9. Double pole C.O., 2/6.
100 amp. S.P., with fuses, 22/6. 200 amps., 40/-.
5 amp. ironclad tumbler, 2/9. Linked tumbler,
5 amps., 2/6. 10 amps., 3.2. Multi-contact R.L.
7-stud 5 amp. on ebonite panel, teak box base,
4}in. x 4}in., 7/6. Lucas é-way lever handles in
line with box back, 3/~ ; ditto, 8-way, 3/9. Rotary
Hart snap switches, 2.-way or On-Off, 10 amps.,
4/- ; 15 amps., 5/-.

BATTERY CHARGERS. ' Lesdix '’ Nitnday
models, metal rectification, 2 volts § amp, for
wireless cells, to large chargers for your car
accumulator. Send for special Leaflet. ' W.''
H.T. MOTOR GENERATORS. 28 volt
D.C. input, 570 volt, 160/200 m.a. D.C. output ;
small and compact enclosed machines, General
Electric, £5 10s. Double current Dynamos,
ex-R.AF., 6 volts 5 amps. and 600 volt 80 m.a.,
ball bearings, weight 17 lbs., 37,6.

SMALL D.C. MOTOR GENERATORS
by E. D. C. and others, for use with Receivers
and Car Radio ; take the place of H.T, Batteries,
Drives off 12-volt accumulator and gives 230
volts D,C, 30 m.a. output, off 6-volt gives 110 volts
15 m.a. Originally made for Government radios,
Two commutators, ball bearings, laminated field ,
insulated brush gear, covered armature windings.
A splendid job, in new condition. 75/-.

NEW D.C/A.C. ROTARY CONVERTORS,
U.S.A.-make, with smoothing units, 110/220 volts,
100 watts, £12; 110/110 volts, 100 watts, £10,
TRANSFORMERS. 3 kW. Crypto 230 v.
to 115 v., shrouded, £12. 4 kW, Metwick, 50 cy.
400 v. to 600 v., £9 10s. 500 watt Foster 50 cy.
440 v. to 110 v. 5 amps,, £4 15s. 150 watt Foster
400 cy. 230 v, to 15 v. 10 amps., £2 I15s. 5 watts
H.T. test Transformers 110/220 v. to 1,000 v.
5 m.a., 10/-,

TRANSFORMERS, FOR REWIND 3 kW.
New type with stampings 4in. x 6in. x 73in. Can
be taken apart to make 2 number of smaller
units. Weight with damaged wire is 65 Ibs,
Limited number at 45/-, carriage extra,
BUTTON MICROPHONES are SOUND
TRANSMITTER UNITS. A marvel of acoustic
engineering design, as used by G.P.O. For
amplification and detection of sound for all
purposes.

EVERY BUTTON GUARANTEED.

The lin. dia. brass body
forms the granule chamber
and the diaphragm is thin
mica. Needs only a pocket
battery 4% volts and a high
ratio transformer. With
special transformer and in-
structions, 7/6. Button only,

MIKES, Tannoy Hand Mike multi-cell Carbon
tyre for announcers, Broadcasters, and Recorders.
The very thing for your Sports Meeting or Dance
Hall ; weatherproof, with switch in handle, 21/-.

Please include postage for mail orders.

ELECTRADIX RADIOS
214, Queenstown Road, Battersea, London, 8.W.8
Telephone : MACaulay 2159

—
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THE STATIC
CONDENSER
Ltd.

* Manufacturers of
STATIC
CONDENSERS

TOUTLEY WORKS,
WOKINGHAM,

Berks.
‘Phone: WOKINGHAM 708

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.

O B O

¢

..4440+044¢+4¢"

T. & C. RADIO COLLEGE

North Road, Parkstone, Dorset

(Post in unsealed envelope, 1d. stamp.)

Please send me free details of your Home-
Study Mathematics and Radio Courses

NAME

ADDRESS
W.W.43

Wireless World

ARLFES BRITAIN RADI() (K H. Ede)
ofters new and used bargains this month.
MAINS transformers, 350-0-350v, 4 or 6v
heaters, shrouded type, with mains tap in top,
used but perfect, £1 ea.; steel chassis, size
10%x8x2%in, drilled 5 valves and hole for
trans.,, 2/- ea.; asst'd resistances, ttrlpped
{rom Ekco chassis, all useful values, 3/6 doz.;

asstd mica candensers, new and used, vnrious
makes, 3/6 doz.

THE {ollowing components are new and
perfect condition: All-wave aerial coils and
oscillator coils covering all bands, long,
medium and short, with circuit diagram, 14/-
per set; trf coils. short and medium, with
trims, 1¢/- pr.; P type coils, medium wave
only a, osc and hi, 2/- ea., 2-gang con-
densers with trims.,, 12/9 ea.; if transiormers,
Litz wound iron cores with trims, and ali
ans, 12/6 pr. (465k/c); Amphenol valve.,
holders, Int. octal or British octal, 7/6 doz.

TIHIS month’s special offer: Small moving |
coil mikes, can bhe used as twceters, etc., 3/6
ca.; or slightly damaged, 2/- ea.; send for our

in

new list; terms, cash or ¢.o.d. over £1.—Charles |

Britain Radio, Radio 1louse, 2, Wilson St..

lLondon, E.C.2. [4023
(1943), Ltd., for new com-

'[‘hl AXRADIO
ponents  at list prices. Precision sub-
~standard condensers, 1% accuracy, 0.0001mI{d |
37/6, 0.001mid 18/-, 0.01mid 21/-, 0.1mid 27/9.
imfd  45/-; wum\oun(l precision resistors,
Weston meter, 0-250 micro amps, centre zero,
£3/5; C.R. tubes, Keston mains transformers, |
r'hoko% and output transformers, instrument
wave-change switches, 2-gang condensers with
sm drive, 16/9 ea; Vitavox and Celestion
apeakers; specialists in short-wave work: new
list ready shortly: send stamp.—Tele-Radio
(1943). Td. 177, I‘dgware Rd., London, W.2.|
"Phane : Pad, [4086]
C()ULI’HONI" RADIO Station Rd., New
T.ongton, nr. Preston.—New goods onl_v]
of the highest quality; all orders attended to
same day as received; note price reductions
on many lines, and- remember that all orders
over 5/- are post frec; goods now sent e.o.d.;
electrolytics, 8x450v 6/6, 8x8 450 12/6,
2%x350 3/6. 25¥25 and 50x12 2/6, 25%x50
3/-, 50%x50 3/3; Rola, Plessey, Goodmans and
Celestion speakers. p.m., less transf.,, 3l%in
29/-, 5in 21/-. @'%in 21/6, 8in 22/6, 10in
35/-; with transi., 6%in 27/-, 8in 27/6, 10in |
42/6; Vitavox super quality, 12in p.m,
K12/10, £6/13; Rothermel Senior de Iuxe
crystal pick-ups. £3/18/9; mains transformers.
screened primary, 200-250v, 350 0-350, 100ma,
with 4v or 6v l.t.s. 26/6; bobbins only, 15/6:
420-0-425, 200ma, 4v Ba, 4v da, 4y 4a or
6.3v 4a, 6.3v 4a, 5v 3a, 47/6; 20hy 200m-
chokes, heavy dutv, 21/-; speaker transformers.
nush pull universal ty qwatt 8/6, 8w 12/6.
15w 21/-, 30w 37/6; Midget pen, 5/-; dropper
resistors. 8000 0.3a, with fcet and two sliders,
4/6; push-hack wire (Henleys), 501t 2/9, 100ft
4/9; elaflex 2mm sleeving, 2/- dozen; valve- |
holders, 5-. 7-. 9-pin English, Mazda octal q-,
5-, 6- 7-pin UX and Int. octal, all types 6d.
each; resin cored solder, 4/- ]b 3-way cable.
6d. yd, 5-way 10d.; line cord. GOQ per foot,
super quality 2- or 3-way, 3/6 per yd;
tralab vol. controls, all sizes, less sw. 3/6 withI

Gauge, covering and continnity guaranteed.

October 1045
ANSWERS AT YOUR
=3/

bRE

{

W’ F/NGER TIP

"

ELECTRICAL AND RADIO ENGINEERS’
OHM'S LAW CALCULATOR

| Whether you are constructing, or servicing a
radio set, problems involving voltage, current
and resistance can delay progress.

Flik-0-Disk will give the answer in a jiffy. For
example, what resistance should you use to
obtain a voltage drop of 100 v. when current
equals 30 m.a. I A fiick of the disk and there is
your correct answer—3,000 ohms. The scales
read from | millivolt to 1,000 volts. From
I ohm to 1,000,000 ohms. From 1 milliamp to

10 amperes. From 1/10th of a milliwatt to 10,000
watts.

The calculator is sold complete and with
full instructions at Radio Stores and
Stationers, If unable to obtain, write to
IONIC LABORATORIES LTD..
Dept. W., Cranbourne Terrace, SALT

HILL, SLOUGH, BUCKS, for name
and address of your neareat stockist.

INSTRUMENT WIRES ETG

14-16-18-20-

2-38 swg. euam. 2/9, 3/-, 3/3, 8/6, 3/9,

0-3:
4/~-, 4/8, 4/8, IID /-, 6/~ per Ib,, smaller quantities reels 3d.
extra.
extra. All reels roturnable.
| Radio and Elecironjo items, Lists, 1d. 8.A.E, Orders over
| 30/~ post tree.

'MIDLAND
|18, HARBORNE PARK RD,, BIRMINGHAM, 17.
Cen- |-

3-1bs, reels, 1/- extra. 4- to 8-lbs. reels, 2/6
Also many otner interesting

INSTRUMENT CO,,

sw. 4/9; s.a.e. for comprehensive list.
¥ WANTED, EXCHANGE, ETC. |
[ LE3 and TLNS valves. qty. 1 each.—BM/
DNHIR. London, W.C.1. [4056
TD., single-span new aerial filter and other
| compobents.—Box 3396, {4129
TD., ht vibrator, with 7-pin American
type base, 12v.--Box 3247. 4081
“TD., Aeco (Permarec) 2 sp recording motor,
lmr\orlvu mod. considered.—Box 3391.
ONVERTER wanted for 100v dc to any-
thing between 100-250 ac.—Box 3049.
TD., Avo valve tester and oscillator. also
100w de-ac converter—Write Box 3357.
l ANTED, oscillograph, Dumont 208 or
(ossor 339; any condition.—Box 3356. !
!“MNTLD one valve 7017 G'T amplifier and |
rectifier.—DP’rice to Grifin and Tatlock,
Kemble St., Kingsway, London, W.C.2.
AN’I‘I‘D statlc and rotary ronverters, all
zes; also small transformers, all ratios.
. II }I\ WwWOOD, Elect. Eng., 18, Coram St..
I.ondon, W.C.1. (3971
15 buy for cash, new, used, radio, eleectri-
cal equipment all tvpes. especially
wanted, radios, radiograms, test equipment,
metors, chargers, recording gear, etc.—1f von
want to sell at the maximum price, call, wrne‘
or ‘phone to University Radio. Ltd.. 22, Lisle

”

l Ltd.,

St., Leicester Sqnare. W.C.2. Ger 4447.
REPAIRS AND SERVICE
BLbl quality rewind in 24 hrs.; guaranteed;

compelitive.—Radiowinds, Brundall, Nfk.
l EWINDS and conversions to mains and |
output transformers, fields, etc., from 4/6. |
Rewinds, 4. Brecknock Rd., N.7. [3915
| /\]N‘i transformers rewonnd  and  con- |
striucted to any sp(\(‘lh(‘aum& prompt, «e- |
Brown 3, Bede Burn R arrow. (3460,

lImr\

THESE ARE IN STOCK

By

CLASSIFIED RADIO RECEIVER DIAGRAMS.
. M. Bquire. 10/6. Pust 4d
WORKED RADIO CALCULATIONS. By Alfred T.
Witts, A.M.ILE.E.  6/6. Post 3d.

NEWNES TELEVISION MANUAL.
6/~ Post 4d.

RADIO RECEIVER DESIGN. Vol. 1. By K. R.
Sturley, Ph.D., B.8c,, M.LE.E. 28/-. Post 7d.

« {ELECTRICAL ENGINEER'S" BEFEBENCE BOOK,
Edited by E. Molloy. 42/-. Post Jod.
RADIO VALVE DATA POCEKET BOOK.
Camm. bBf-. Post 2}d.

VALVE BEPLACEME]H‘ MANUAL. For Radin
Bervice Englneers. By A. C. Farnell & Arthur Woffen-
den. 6/~. Post 3d.

THE WIRELESS WORLD VALVE DATA. Operating
conditions and base connections of the principal
types and makes. 2/-, Poat 2d.
CATHODE-RAY OSCILLOGRAPHS. By J.
Reyner, B.Sc. (Hfons), A.C.G.I1. 8/6. Post 4d.

By F. J. Camm.

By I J.

H.

WRITE OR CALL FOR COMPLETE LIST. 14.

THE MODERN BOOK CO.

(Dept. W.6), 19-23, PRAED STREET,
LONDON, W.2.
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Wood Dles
for
Moulding
Thermoplastics

JUL‘I{ll/Uﬂd

No. 4

1938—-1945

During this period * Lockwood

craftsmanship has been utilised in

connection with thefollowing famous
aircraft :

ALBACORE, ANSON, BARRACUDA, BATTLE,
BEAUFORT, BEAUFIGHTER BLENHEIM BOA,
OEFIANT, FULMAR, GLADIATOR HAMPDEN
HALIFAX, HURRICANE LYSANDER LAN.
CASTER, 'LINCOLN, MILES MASTER MAR-
TINET, MONITOR, MAGISTER MANCHESTER
MOSQUITO MUSTANG, OXFORD ROC,
SUNDERLAND, STIRLING SEAFIRE, SPITFIRE
TYPHOON, TORNADO TEMPEST THUNDER®
BOLT, WELLINGTON WELLESLEY WELKIN,
WHIRLWIND, YORK, Etc,

When circumstances permit we shall
again make beautiful Cabinetwork
and Furniture

LOCKWOOD & COMPANY
HARROW, MIDDX.  BYRON 3704

AS PROMISED ===

in last month’s advertisement, we now have
pleasure in giving you extracts from letters sent
in by CANDLER students who are taking the
ADVANCED Code Course.
10 DAYS. ‘| am just completing lesson 2. . ..
It is just |0 days of training,and | feel
| am rapidly progressing with re-
celving and quickly getting rid of my
old habits in handling the key.”
ef : 1875. K.B.S.
* You will no doubt be pleased to
hear | passed my advancement
examination with an excellent per-
centage after only 10 days study on
lessons | and 2.”" Ref : 1621. R.R,E.
4 LESSONS. ‘| am highly satisfied with my
progress so far ;. my speed has
Increased more in the past month
with Candler Training than with
3 to 4 months ordinary training ;
the results have amazed my
fellow wireless instructors here

in the depot.”’
Ref : 1904, W.H.
speeds are now : Reading,
w.p.m.; Copying (Pen), 24 to
25 w.p.m. ; Sending, 27 to 28 w.p.m.
So far, copying behind, only 2 or 3
letters, but | must say | have noticed
a great improvement, and | am quite
satisfied in the results of my training
so far.” Ref : 1894
These students are taking the ADYANCED Code Course
The original letters of above students and of those
quoted in last month’s advertisement, see page 28,
may be inspected at the London Office.
¥f vou have not had a copy of the Candler ** BOOK
OF FACTS " (Free on request), send for one
now. It gives all details of the Candler Code
Courses for Beginners and Operators.
Code Courses on Cash or Monthly Payment Terms.

THE CANDLER SYSTEM CO.

(Room 55W), [2! Kingsway, London, W.C. 2/
Candler System Co., Denver, Colorado, U.S.A, (104) |

10 DAYS.

“SPEED." ;1y

|
l
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l OUDSPFAKFR repairs, Bnhsh Amrncsn
any make; moderate prices.—8inclair
Speakers, 12, Pembroke St., Lomden, N.1.
Terminus 4355. , (3308
CCURATE radio rewinds, mains trans-
formers, fields, op. transformers, “etc.—
Southern Trade Bervices, 297-299, High St
Croydon. (39
ETROPOLITAN RADIO SERVICE CO
for guaranteed repairs to British and
American receivers of all types.—(Service
Dept.), 1021, Finchley Rd., N.W.11. (3886
48-HR. rewind service; trans., chokes, fields,
outputs, clock coils, pick-ups, vacuum
motors repaired; guar. work; comp. prices.-
Groves, 154, Icknelld Port Rd., B'ham, 16.
ADIO repairs quickly executed to all
makes, English or American; lowest pos
sible prices.—The Music Box, 89, London Rd.,
london, 8.E.1. (Tel. Waterloo 4460 and 6766.)
LL types of radio receivers serviced;
P Murphy and Pilot specialist; valves in
stock; sound repairs for 13 years—1. K.
revyer, F.LP.R.E., 50, Vine St., Uxbridge.
MAINS transformers service, re¢pairs, re-
winds, or construction to specification of
any type, competitive prices and prompt ser-
vice. -8turdy Electric Co., Lut., Dipton, New
castle-upon-I'yne, (3084
" SER\'ICB with a Smile.”"—Repairers of all
types of British and American receivers;

coil rewinds; American valves, spares, line
cord.—k. Ltd., 22, Howland 8t., W.1.
Museum 567 (1575
RANSFORMER rewinds, special designs
manufactured, all gpe: fields, chokes,
ontputs, etc., rewound moderate charges, quiok
delivery, gusrlnteed high-class work; trade

only.—H. W. Forrest, 67, Burman Rd., Shir-
ley, Birmingham. 8hi. 2483. Est. 1922. [3652
24-HOUR service.—6 months’ guarantee,

any transformer rewind, mains, outputs
and i.f.s, etc.; all types of new equipment sup-
plied to specification; business heading or ser
vice card for trade prices.—Majestic Winding

Co., 180 Windham Rd., Bournemouth. [3592
]{ WINDS, mains trauslonnera field coils,
chokes, high-grade workmanship, 7-day

delivery; new transformers constructed to cus-
tomers’ specification, singly or in quantities.
—\Ietropohtan Radio Service Co., 1021, Finch- |
ley Rd., W.11. Speedwell 3000. (3719
TO radio dealers and service engineers only

—Loudspeakers repaired quickly, or
materials snpplied: also big stocks of all
components; send your trade card or bilthead
and 1d. stamp for our current lists.—A. W.F
Radio Products, Borough Mills, Sharpe B8t.
Rradford, Vorks. {3410
I EWINDS.—Repairs to moving coil speakers,

cones, coils fitted, fields wound or
altered, mains trnmIormcrs, eliminators and
clock coils rewound; competitive prices;
speaker transformers and pick-ups repaired,
4/6 each; post free; guaranteed satisfaction;
prompt service.—[.8. Repair Service, 49,
Trinity Rd.. Upper Tooting, London, S'w.17.
])I‘JGALLIER'S, Ltd. — " Bervice with a

guarantee, If you cannot get your
receiver serviced let American specialists do
the )ob first-class workmanship only; specia!-
ising in AlrI\mx Belmont, Challenger, Det-
rola, deWald, Emerson, Ferguson, Garod,
Hallicrafter, Hnmmerlund, McMurdo, Med-
west Majestic. Pilot, Philco, Sparton, etc.,
also any Brivish set. Ilemember, for 15 vears
we have handled as distributors American re-
ceivers; s.a.e, with all enguiries.—Degallier's,
L.td., 9, Westbourne Court, London, W.2,

MISCELLANEOUS
PARKS' data sheets.—These data sheets

b provide complete constructional details,
together with full-size prints, ete., ol tested
and guaranteed designs.
FLF(‘TRIC guitar unita (3rd edition), 5/-.
SLECTRONIC one-string fiddle, 3/6; 6-8 watt
ac/de amphﬁer phase inverter; push puil out-
put; neg. feed-back; porlable for use with
above or mike, p.u., etc., 3/6
A0 tv\o valver, med. wsve coﬂ details, 2/6;
314, watt ac amplifier. 2/6,
SPARKS' DATA BHKETS (W. ), 9 Phe?beég

RA. Brackley. London, 8.F.4.
HASSIS, brackets, clamps, shrouds, etc..
made quickly, accurately with rofessionai
finish in A.A. benders, used by large radio

mirs., invaluable to experimental engineers.
Full details free from A.A. Tools, 197a, White

acre Rd., Ashton-u.-Lyne. {3770
SITUATIONS VACANT.
None of the wvacancies in these columns

relates to a man between the eges of 18 and
50 inclusive or a woman betwcen the ages of |
18 and 40 inclusive unless he or she is ez-
cepted from the provisions of the Control of
Engagement Order, 1945, or the vacancy is for
employment excepted from the provisions of
that Order.
MPLIFIER equipment manufacinrers re
uire charge hands for inspection and
checking; well experienced.--Box 3350. [4091

29

~ S

Circuit No. 19

MIDGET SHORT-WAVE CONVERTER
12-35, 34-100, 91-261 metres. Triode hexode.
F.C. International Octal valve. Can be fitted
to any standard receiver. Battery, A.C. or
A.C./D.C. Full on

Btate type required.

(late Austerity Radio Limited)

GRAMOPHONE AMPLIFIER CHASSIS. Assembled
on chassis fitted with separate tone-control. Volume
control with on/off switch. Sockets for microphone,
gramophaone and extension speaker. Hum-free, good
quality reproduction. A.C. only. Input 200/250v.

Size overall 8 x 6 x 7§in. Ready to play. Prices
include valves and speaker.
4 valve, 4 watt ., 10 gos.
4 valve, 6 watt, uIth P)d nutput 12 gns.

Theoretical and practical blueprints and list af pnru
for the above available separately, 3/8 per sct of 3.

BLUE PRINTS of the following Circuits (1 T! ical
and 2 Practical), 3/8 per set :—

No.1: AC T.R.F. 3 valves. Medium-wave only.

No. 2: AC. T.R.F. 4 valves. Long, Med., and
Bhort.

No. 3: A.C. T.R.F. 4 valves. Bhort-wave only.

No.B: A.C. Buperhet. 4 valves. L., M. and SBhort.

No. 6: A.C./D.C. Superhet, 4 valves. L., M. and 8.

No. 7: Battery T.R.F. 3 valves. L., M. and 8.

No. 8a: Battery 4.valve Superhet., 3 wavebands
{16-60, 200-557 and 700-2,000 metres). 1.4v.
valves. (Trapical or non-tropical.)

No. 9: Battery T.R.F. 3 valves. Bhort-wave only.
Priced list of parts sent with each set of blueprints.

No. 17: A Small Commnnluﬁon ’I‘m A.C. Buper-
b : 6 wave-
5-2,000 meuen.

Radlo F‘requel;cy stage.
7 valves Int. Octals, including beat frequency oacil-
lator and rectifier. 465k/cs. Blueprints, §/- per set
of three.

No. 18 : A.C./D.C. version of the above.
B/~ per set of three.

bands,

Blueprints
MAINS TRANSFORMERS. To suit all circuits built
to specification.

WESTECTORS. WX86, 4/- each.
ULTRA-SHORT-WAVE COILS (plug-in), alr- lpacrd
silver copper wire R.F., H.F. and Osc. range 1, 4.5-8
metres ; range 2, 9.5-17 metres. 2/3 each. 6[6 per
set of three, with circuits.

TOGGLE SWITCHES. Miniature on/oft, aingle pale,

2/6. D.T., L., 4/3.

METAL RECTIFIERS. Small, chassis mounting, 45
voltsa. 40 m.a. 7/@ each.

CHASSIS. Battleship-grey sprayed. Undrilled,

10x 8x 21in., 7/8. 8x6x2%in., 4/6.

S.W. TUNING CONDENSERS, .00015 twin-gang

mounted on ceramic base, 3-gang, .0005
ceramic insulation, 12/6,

Flexible Conplers, 1in., 1/- each.

Trimmers. Ceramic base 70 pf. 3-bank, 2/3. 2bank,

1/6. Bingle, 9d. Padders, 500/500 pt., 2/ each.
D.C.C. Wire. Gauges 16 to 36, 1/ to 4/- per gh
reel. Enamelled copper wire, 16 to 32, 1/2 to

per iIb,

Brown Bakelits Knobs. Round, 1}in. (to At }in. shaft).
9d. each

Look out for our
Special Television
announcement

To OVERSEAS TRADERS

Wholesals aud retail enquiries are invited.

Orders can be executed for B.A.O.R.,
8.E.A.C. customcrs.

307 HIGH HOLBORN,
LONDON WC3:énone: NOLborn 4683/

C.M.F. and
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ROMLI‘,Y —Exp. service enginecer, radio, |
television; gd. wages; perm.—Box 3345.

]?‘(PFRILN(‘FD radio service engineer re-

Pl qmrml good salary, progressive firm.—

| Halford-Thompson and Co., Tavistock, Devon.
LATEST MODEL A20

RACER (female) required in drawing office
of electrical firm in 8.E. London.—Write,
|ntaung qualifications, experience, salary re-
{ auired and when available, to Box 3339. fa071
I{ADIO engineers required for production and
development by manufacturer's Midland
factory, Class A ex-Bervicemen. State age, ex-
penence and salary required to Box 3052,

OUND equipment engineers required for
b testing, analysis and fault finding on
production tests of }ngIh grade amplifiers;
good prospects; central London.—Write with
(lotails of experience, Box 3351. [4092

IMALI. progressive manufacturers in the |

Midlands require radio engineer, experi |
enced in the design and production of radio
and p.a. equipment.—Write stating experience |
and salary required, Box 3342. 074 |
AMPLIFIER engineer required with thor- |

ough knowledge of sound-on film repro- |
|dn(txon; applicant must be prepared to de-|
sign new types and service existing models.—

Write. stating experience and salary rcqmrml
Box 3145, (4o 7‘
(‘IIAR(,E hands required for radio and/or

electrical instrument servicing; class A
Servicemen or men over 51; must be experi-
|enced, not afraid of work, conversant with
modern methods; good wages and perman-
~ncy.—Box 3500. (3629

IVE radio service engineers wanted imme-

4 diately, accustomed to fault finding,
-hecking, testing, etc.; good wages; 8lough
district; permanent out for suitable men, over
51 or Class A ex-Bervicemen; unless fully
qualified do not write.—Box 3515. (3670
RADIO engineer required immediately for

Rugby; must be firstclass man (capable
of servicing Murphy, Bush, HM.V., and all
the best makes of radio), and taklng control
of service dept.; permanent post and pleasant

Price £14.0.0
Complete kit of parts ready to assemble |
(If wired complete and tested £15.10.0) |

Output—two 6Vé’s in P.P. with cathode
coupled phase changing using 6J5s.
First stage 6J5, rectifier 5Z4.

Complete with carrying case.

Write for further details and lists

= working conditions.—Write, stating full de-
RADIO INSTRUMENT CQ. | isiv soq wages required, Hansons, 110, e

. Radio Products

294. BROADWAY,
BEXLEYHEATH.KENT

" BERRY'S—

(SHORT WAVE) LTD.

CIHEF draugh'.sman —Experienced and com-
petent draughtsman to take charge of
drawln% office of firm in S.E. London, specialis-
ing in ight and mechanical equmment includ-
ing small electric machines.—Write, stating
qualifications, experience, salary required, and
when available, to Box 33 4070
ADIO.—Interesting and well-pnld jobs as
resident service engineers in various parts

| of the country are available now to radio and
Irndar mechanics released from the Forces;
Transport and all equipment provided; men
particularly needed for London, Birmingham,
Leeds, Manchester, Newcastle and Glasgow.—

Bax 3150. (4062
I EADING electrical company has vacancies
4 {or number of salesmen, 25-40 years of

age, in London and Provinces;
tedge of radio valves and their application
essential; men mth knov\ledge of radio cir-

good know-

;%
El
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WANTED

Agent — Distributors

Parmeko Ltd. of Leicester intend to
appoint agents for selling, distribution

and servicing of Parmeko sound
reproducing equipment in areas
throughout the country. Applications

are invited from established firms with
staff for large wiring installations of
factories and public buildings. A good
trading reputation and wide connec-
tions and experience in this type of
work are essential.

The equipment is designed for :—

INDUSTRY (‘Music SCHOOLS
while you work,’ THEATRES
Paging, Fire Alarm, HOTELS
otc.) SPORTS EVENTS
PUBLIC BUILDINGS Efc

Full details to X.1 Department :

PARMEKO

AYLESTONE PARK, LEICESTER

Tor UTMOST
PRECISION
always “

ELECTRICAL
INSTRUMENT

cOMPANY
TORQUA DEVON

: Radlo Servicemen——

How wonld yon like (a) to recelve a monihly ration
ot 12 electrolytios P (b) to be able to borrow reesiver
service sheets P (o) to be able to get pracioally any

valve or spare P (d) to receive an interesting hnl.loﬁn
fortnightly P Al these and other advantages sost you
only 7/6 yearly. Ono condition only : yem maust be
running & regular spare or tull-time radio repair service.
Yﬂ‘i c;olodnl 718 requesting (o be made 8 member
of

V. E.S. (W), Radio House, Ruislip, Middx

LIMITED

EQUIPA

will be s
of stamped[envelope

25, HlGH HOLBORN,LONDON, WClI
(Tel/: HOLborn 6231)

cuits and experience of maintenanee of radio
sets and who are due for early release should
anply to Box 3341. (3073
RADIO engineer required for receiver de-

velopment work, must have good previous
experience and qualifications up to ILE.E.
standard; progressive appointment with well-
known orgamutlon —Write, giving full details
of experience, qualifications, and salary re-
quired to Box 7660, A.K. Advg., 212a,
Shaftesbury Ave., W.C.Z. (4066
RADIO draughtsman required to start new

contract, important priority; must have
lgnod knowledge of radio technique, preferably
in receiver design, and if possible some know-
ledge of miniature technique; opemng presents
good opportunity for man with initiative, Clags
A ex-Serviceman.—Write, stating age, experi-
ence and salary reqmred to Box 7601, A.K.
Advg., 212a, Shaftesbury Ave.,, W.C.2. [4044

on receipt

X

R. A. ROTHERMEL LTD

are now able to supply their well-kmown Pleszo Crysta]

Products, including :—

PICK-UPS, MICROPHONES, HBAD-

PHONES, NEEDLE PRESSURE UNITS.
Descriptive ledflets and prices on application.

ROTHERMEL HOUSE, CANTERBURY
ROAD, LONDON, N.W.6.

Why not try a

—PULSATRON"

ELFC’I‘RONIC equipment for industry.—Re.
quired by well-known firm in S.E. Lon-
don, engineers with good basic knowledge and
development initiative for designing, supervis-
ing construction and installation special con-
trol equipment; applications can be considered |
from Class " A" ex-Servicemen or men over
51, —Write, stating qualifications, experience,
salary required and when available, Box 3337.

ADIO mechanics instructor.—Government |

Training Centre, Letchworth, Good
practical experience, parmular]y on commer-
cial radio sets, essential; salary £300 per
annum, plus Civil Service war bonus (at pre-
sent .£60 per annum), 44 hours per week,
annual leave at the rate of 12 days per annum |
at full pay and, after 3 months’ service, sick
leave with pay under usnal Civil Service con-
ditions.— Apply M.(LL. and National Service,
Enployment Fxchange, Letchworth. failo

W. BRYAN SAVAGE

Expert assistance in lhe solution of
problems relating to

@ TRANSFORMERS, CHOKES
@ AMPLIFIERS
@ POWER UNITS
and Specialised Equipment
embodying
ELECTRONIC CONTROL

WESTMORELAND RD., N.W. 9
COLINDALE 7131

COLD CATHODE GASFILLED
- DISCHARGE TUBE
for

Square Wave Generation,
Amplitude Limitation, Etc.

Write for particulars.
— NO CALLERS —

F. J. G. VAN DEN BOSCH
10, Palace Mansions, London, W.14
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1L
ALL THE LATEST
ACHIEVEMENTS IN STOCK
(EXCEPT ABOVE)

British- Physical Lab made : Test
METERS, ranging 10,100, 500 v. at 1,000 ohms per v,
AC, DC, 1,10,100,500 m/a DO, 0-10,000 obhms, Full
scale deﬂecuon toughened gls.ss. bakelite case, leather
handle, £8 16s. Also lovms Coil Milliammeters and
mcmammaterl. 51/=, 58/-, 66/-, 19/ Testoscope,
37/6. Flikodisk, 6’6 Trimmer Tool Kits : 12 assorted
Box w[2 extensions in
uallet. 30/-. A C Eliminators, 200/250 input, 26 m/a
output, DC, 120 v, 100 v., 75 v., 60 v., crystulline case,
47/6. Car Aenll.l telescopic, nickel plated, 21/-,
Soldering Irons (state voltage), 13/6 _Universal
Model, 22/-. Speakers, 8~ less tr., 23/-; 6} with tr.,
27/= ; 3} less tr., 30/-. Line Cord, 2-wuy .3 60 obms
per foot, 1/- ; J-uay -3 60 oluns per fout, 1/1 ; 3-way
2li’) 100 obns’ per fuut, 1/2. Vibrators, 4-pin 6 or 12 v.,
1F, Canned Coils, 465 k/c., pair 16/3. Universal Mains
Sockets, 4/6. . Coils, w/diagmm. pair 9/6. Resis-
torl. variable Mains dropping, .2 or .3, 5/6.

11/9. Cards of 36 ass, resistors, 1 uatt, 27/6 ; } watt,
Volume controls with switch, @/-. Speaker
transtormers, peutude aud power, 6/9. Universal
model, 9/6. 3-gang Condensers, 12/6 ; 2-gang, 15/6.
And many other lines.

RADIO LITERATURE

Tolevision, 1/-, Test Gear Reconstruction, 1/8.
Amplifier Manual, 2/-. Equivalents Charts, 1/
Manual of Circuits, 2/-. Short Wave Handbook, 2/~
American Midgets, 27. Essential Valve Data, 2/7.
Wireless Terms Explnmad 3/-. Manual of Br, and Am,
Valves, 3/6. Radio Inside Out, 4/6. Radio Simplified,
4/6. Basic Radio, 5/-, First Course in Wireless, 5/-.
Introdncing Radio Servicing, 6/-. Receiver Circuits
Book, 6/-, Various Service Sheets, dozen, 10/8.
Giant World
Classified Diagrams, 10/8.

VALVES

Mullard, Marconi, Osram, Mazda, Cossor, Brimar,

Philins, Ferranti, Ever Ready, Tungsram, Hivac. Also

American Midgets and Acorns. If exact valve or

equivalent not in stock, we can supply valve aund

adaptor as replmment' add. cost, 4/6.

Please order C.0.1>. Uuder 10/- C. \\' 0. 2}d. stamp
with enquiry.

EXPORT ORDERS [NVITED.

J. BULL & SONS

(Dept. W.W.)
246 High St., HARLESDEN, N.W.10

1n cage,

=

Various Servico Diagrams, dozen, 7/6.
Radio Map, 5/-.

S A adla
DR red
This unique handbook
f shows the easy way
5 seeure JI.Mech.E.,

A,
AMBrit.LR.E, AM.LEE,
Oity and Gullds, ete.

WE GUARANTEE -
“NO PASS—NO FEE.”
Details are given of over 150

Diploma Coarses in all
branches of Civil, Mech,,
Elec., Motor, Aero., Radio,

Television and Production
Enginesring, Trasing, Bulldln
Qovt. Employmen

Maths., Matrieulation, »to
Think of the future and send
] frr your oopy at rnee— FREE.
Y B.LET. 187, SHAKESPRARE HOUSE,
17, STRATFORD PLACE, LONDON. W 1.

Wireless World

“ZORl\le manager required by small com-
ny employm% 60-70 hands in electrical
department, must have first-class knowiedge
of small induction coil winding and test gear,
also light assembly work; good salary and
percentage profits; N.W. Londbn.—Box 3343.
CHIEF engineer required by important South
London manufacturing firm to take
charge of works laboratories; candidate should
have good academic qualifications in scientific
and engineering field and have specific know-
ledge of R.F. and A.C. engineering; previous
first-class administrative ability essential; the
position carries considerable scope and good
salary.—Full details to Box 3149. (4061
RAI)IO engineer required to take charge of
receiver development work of an estab-
lished company; an opportunity for a young

man with B.8c. or equivalent, and possessing |

knowledge of pre-war receiver design.—Write.
giving full details of experience, qualifications
and salary required, to Box 7655, ALK Advg.,
212a, Shaftesbury Ave, W.C.2. {4067
AC()USTIC design and production engineers
required by firm in S.E. London, sound
knowledge of Dbasic principles underlying
microphones, pick-ups, amplitiers, loudspeakers,
essential; applications can only be consiaered
from Class A" ex-8ervicemen, or men over
51.—Write, stating qualifications, experience,
salarv required, when available, Box 3336.
HE Murdoch Organisation have a number
of vacancies for first<class radio service
engineers as soon as the relevant restrictions
are removed, in branches covering various
parts of the country.—Applicants should have
had previous proved experience of servicing
domestic radio, and should apply in writing
in the first instance. giving full details of
experience and salary reqgunired, to Staff Mana-
ger, Murdoch, 21-27, Lamb's Conduit St., Lon-
don, W.C.1. [ 051
2 DEVELOPMENT engineers required by
radio test gear and communications equip-
ment and component mannfacturers; one
must be experienced in the design and de-
velopment of modern test gear and communi-
cation equipment, and the other on radio
components for the above and associated
apparatus; state pre-war and wartime experi-
ence in full.—Date available and salary re-

’quirod to Box 3397. {4131

|
|

UATIONS WANTED

RTIST- DhSK(}J\ER specialised in modern
cabinet design, seeks contact with radio
manufacturer. —-Write Box 1135, (3972
PECIALIST in radio frequency heating
* secks firm manufacturing or intending to
manufacture equipment.—Box 3403. (4111
MVICE engineer, 17 years’ expericnce all

b types of communication equipment;
and G. certificates; demobilisation from R.A.F.
Noveinher.—Box . (4128
ARMY officer, 34, 18 years’ experience in
electrical, radio, and mechanical engi-
neering, prior to war in charge experimental

workshon (television); free Oct.—Box 3147.
XECUTIVE, several years’ experience
general ma.nagerslnp. knowledge export
and languages, requires responsible post

where initiative, knowledge count.—Box 3055.
] EVELOPMENT engineer, 14 years' ex-
perience, including design and production
of receiving and transmitting type capacitors,
desires post with scope; now under 15.W.0.—
Box 3392. (4124
ORKS manager, B.Sc.(Eng.), A.C.G.I.,
AM.ILEE., age 36, of a well-known radio
and television set manufacturing company,
requires & new appointment in a progressive
company.—Box 3390. .
1?/SG’I‘.. R.AF.,, 8 yrs. experience super-
vision, installation, test, and service
M.F,, V.H.F,, communications, and intercomm.
equipment, diploma, desires position with
prospects on demobilisation, Gr. 26.—Box 3348.
ADIO service engineer, good theoretical
knowledge and 16 years' practical experi-
ence, desires position as travelling engi-
neer or representative; good connection North
Midlands; car available.—Box 3340. (4072
“IIRELESS mechanic, 36, 4 yrs. civilian
exp., 2% yrs. R.AF. (servicing direction
finders), release within 3 mths., desires posi-
tion manager radio business; consider part-
nership; Southern Counties.—Box 3346.
LEC. Lt. Cdr.,, R.N.V.R., group 22, age
38, general clectrical and radio experi-
ence (including teaching and liaison), wishes
situation with established firm as technical
representative, or position suitable to quali-
fications.—-Box 3420. (4152
QQN. LDR. F. E. GODFREY, formerly of
l 3 Godfrey (Radio), Ltd., released

.

| after 5‘[2 yrs. R.A.F. Intelligence, secks interest-

ing position with reputable manufacturer; ex
perienced custom building quality repmdmers
& special devices; liaison, correspondence, aide
to management or similar post might sait;
salary according to lacality & prospects. Port’
clew House, l.amphey, Pembrokesbire. [4116

Advertisements
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MOVING COIL INSERTS

Limited Number

Originally manufactured as Moving Cuil Headphones,
these can be successfully used as Midget Loudspeakers
{witis a sultable transformer) as Speech Microphones
or can he adapted for Pick-upa. A powerful Alni
Permauent Magnet energises the jin.coil, insealed metal
case. 1}in. dianeter as illustrated. §/9 each, pust free.

MULTI-RANGE
Moving Coil
TEST METERS

New. Wirst-grade army type
in bakelite case. Ranges:
10, 50, 100 and 500 volts at
1,000 ohms per volt A.C.
and D.C. 1, 10,100 and 500
mA and 0—10 000 ohms

£8 16s.
NEW MAINS TRANSFORMERS

bv.
Superior Quality.  300-0.300v 6.3v., 3 amp.,
2&.” Alwqdoo 0-300v. 4v. 3a., 4v.2a. Dim. 3|lx
33 x 3, Weight 4} lbs, Blue ‘enamel finish. Price
24/6 each.

MALLORY VIBRATORS. 6volt 4-piu. Unused.
Slightly soiled but in perfect working order. 10/-.

FERRANTI
Movmg Coil
RELAYS

£6 100

Critically bal.mced double Iuh--uprmg controlled

8. P, with moving
contact arm fully . insulm.ed from moviug coil and
frane. Permanent spring bias against one fixed
contact with adjustable tenmsion. Contacts carry
40/50 1na. approx. M.C. resistance 50 ohms,

MULTI-CONTACT SWITCHES. Ex-Govt., 2§x lin.
Up and dowu, one position held. 3/6.
4/6. Twln,

METAL SCREENED CABLE. Single,
6/6. Treble, 9/6. Per dozen yards.

SLIDING RESISTANCES. 1,100 ohms 0.4 amp. wire-
wound om twin porcelaln formers. A first-class
engineering job. 32/6.

D.C. MOVING COIL MILLIAMMETERS with 2in.
clear reading dials, flush mounting. 0,1 mA. Full
scale deflection. 47/6. 25 mA, 2in. dial. Flush
mounting, bakelite case. Made by KErnest Turner
Electrical Instruments Ltd., 50/-,

MICROAMMETER, 0-500, 2in. dial.
bakelite case, £4 10s.

.1 mid. TUBULAR CONDENSERS, 5,000v. DC wkg. 6./6
TWO-RANGE D.C. VOLTMETERS, Moving coil
0-300, 0-600v. Complete with ehunt, 2in, clear

reading dial. Flush mounting. Made by FErnest
Turner Electrical Insts, Ltd. £3 17s. 6d.

MULLARD EA50 and MAZDA D} VALVES.
CHASSIS 11x 9} x2}in. 2/6,

Closed Thursdays 1 p.m.

23, LISLE STREET
LONDON GERrard 2969 W.C.2.

Flush monuting.

10/6.

Open all day Saturdays.




32 Advertisemenls
SER(;EAN’I‘ in . Signals (demob. grp. 22),
b at present engaged in special, W/'I' work,
will shortly require an interesting post with
radio engineering firm; holds €. and G. cer
tificates; still studying; would welcome en- |
quiries.- -Box 3406. 4114
EPARTMENTAIL manager, 33 years of
age, 11 years' experience of purchase,
progress, despatch, transport and goods-in
wards with the most progressive firmh in the
radio industry (whose name is a housechold
by-word), secks change.—Box 1204. [3977
Y‘OUNG man, aged 24, over 5 years radio
ofticer MN, desires position with future;
passed final exams. of . and G. in radio com-
munication and technical electricity; inter
ested in laboratory work, instruments, research,
ete.; gowl education, keen and adapiable.
Box 3146. (4058
?IRS’I‘(‘LAHH radio service engineer and

TLONDEX for

Wireless World

ELAYS

for A.C. and D.C.

2 YA Coil consump-
tion from 2 to 600
volts and tested to
2000 volts, Aerial
Changeover Relays,
Mercury Relays, Mea-
suring Relays and
Time Delay Relays.

Ask for leaflet
205/WwW

Multiple contact
Retay LF.

sales manager, graduated in Germany,
British subject, 35 years, speaks kKnglish
German, Arabic, fair knowledge French.
ttalian, ilebrew, at present for over seven |
vears with British company in Middle East,
wants te change his position; active, ener
getic, indefatigable; has built up for present

LONDEX

LTD

ia MANUFACTURERE OF AELAYS
wimas ZOT-ANERLEY ROAD- LONDON S -E-20 <00 200,

o

employer new department from insignificance
to leading position in the country; only in
terested in responsible and independent work

(4118

for first-class firms.--Box
TUITION
* JPNGINEERING ()Fportnnities." — Free |
<4 112 - page uide to training for |

A.M.I.Mech,E,, AMILEFE., and all branches
of engineering and building; full of advice for
expert or novice; write for free copy and make
voir peacetime future secure.—B.1 {(Dept.
287R), 17, Stratford Place, London, W.1.
HE Tuitionary Board of the Institute of
Practical Radio Engineers bave avail
able home study courses covering elemen
tary, theoretical, mathematieal, practical and |
laboratory tuition in radio and television
engineering; the text is suitable coaching
watter for LLP.R.E., Service-entry and pro-
gressive exams.; tuitionary fees—at pre-war
rates—are moderate.—The 8yllabus nl Instruc-
tional Text may be obtained post frce from
the Secretary, Bush House, Walton Avenue,
Henley-on-Thames, Oxon. (1452

|

HILL & CHURCHILL

BOOKSELLERS
SWANAGE DORSET

ENGLISH & AMERICAN
BOOKS IN STOCK ON
RADIO AND
TELECOMMUNICATION

[
CATALOGUE ON APPLICATION

l

I

1

REWINDS

Armatures, Fields, Transformers, Pick-
ups, Vacuum Cleaners, Gram. Motors.
Speakers Refitted New Cones & Speech
Coils.

All Guaranteed and promptly executed.
Valves, B.V.A. and American, good sticks. Bend
stamped addressed envelope for list of Radio Spares,

A.D.S. Co. &:ie

2:1'-3-3', “Lichfleld Road,
ASTON, BIRMINGHAM, 6
TRANSFORMERS & COILS
TO SPECIFICATION.
MANUFACTURED or REWOUND.

STANLEY OATTELL LTD.,
9-11, Bast Street, TORQUAY, Davon.
‘Phone 1 Torquay 9103,

ridged for strength. Teethon
three sides of lower Jaw and
special design of upper Jaw
ensure firm grip and good
_ contact.

TRANSFORMERS-QUALITY RADIO

S(UND SALE

WEST ST., FARNHAM, SURREY,

1

|
||

t
| ® Manufactured
patent.

® True  bass
booming.

+AMPLIFIERS

. Well made of steel, double |

&
N

| CHURCH ROAD - HENDON -LONDON -N.W 4 | e E— . ]
LUSTRAPHONE “M.C.”_MICROPHONES
@ High quality sound reproduction.

without

@ Exceptionally well
protected against

| 29, Hertford 7St., Ww.1.
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l{z\lllo Eugineering. —Television aud Wire-
less ‘Telegraphy. comprehensive postal
courses of instruction.—Apply British School
of Telegraphy, Ltd., 179, Clapham Rd., Lon-
don, S.W.9 (Bstd. 9106). Also instruction at
school in wireless for H.M. Merchant Navy
and R.AF. {9249
TECHNICAL TRAINING
M.LE.E., City and Guilds, ete., on " No
pass no fee” terms; over 90 successes.

For full details of modern courses in all
hranches of electrical technology send for our
112-page handbook, frec, post {free.-B.LLE.T.

{Dept. 388A}, 17, Stratford Place, W.1.
(‘REA'I' possibilities exist for Atechmcx_llly
A qualifienl engineers, key men in wartinme
and  afterwards. Through the annno-stnld;
courses of The T.I.G.B. takea recognised engi
neering gualification, sucli as .r\..\l.l.l\ie«-h.l‘i.‘.

AMLIGE, AF.ILAeS. AM.1LChem. K.
and G, ete., in whiclh exa minations the‘
1.0.G B, students  have 25 PIRSY

PLACES and hondreds of passes. .\\'rite to-
diay for “The Engineer's (:uu! to Success

{ree—containing the worldl's widest choice of
engineering courses covering all hranches, in-
cluding aeronaulical,mmﬂ-han;vnl, electrical,
wireless, chemical, ete. i | )
THE  TECHNOLOGICAL INSTIT UTE  OF
GT. BRITAIN, 82, Temple Bar House, E.C.4.

WORK WANTED.
ESIGN and devclopment.

WE have facilities )particular]ly suited towtlus
Jass of work; A.LD, approved; enguines 8=
:EREEN ELECTRICAL INDUSTRIES. Ltd.,
44-45. Tamworth Rd., Croydon. ‘Fel. 7417-8.
OIl, winding, vsacuum-pressure impregnat
ing.—Godfrey Industries, Ltd., Brundali,
Norfolk. Tel. 90. [3604
APACITY ava

ilable for mech. elec. radio,

manulfacturer, large or .smlll, sim_ple_or
intricate, repairs, modifications, tropicalisa
tion, competitive.—Mec-Electric, Ltd, [%?)8‘5:

Chambers. Chatham f
ELDING capacity, 300 hrs./wk. available
on precision controlled resistance welders,

projection and spot, for light alloy and steel

components, assemblies and sheets un to 24in
wide. thickness 2 bv Y%in.—Box No. 89, (‘[‘3?9(_;5

LOOK FORWARD

WE to the res-

toration of our pre-

war right to go ahead

in our own way and

improve the standard
of reproduction.
VOIGT

PATENTS LTD.

15. STLVERDALE
LONDON, 8.E.26

ROMAC RADIO CORPN. LTD

THE HYDE - HENDON * LONDON N W9

Designers and Makers of
RADIO & ELECTRONIC DEVICES

=
underjjiourRown

]
1

e —— e i s vt

PREPARING TO GIVE YOU
THE BENEFIT OF EXTRA
INVALUABLE EXPERIENCE
GAINED ON WAR SERVICE

ESTABLISHED 1930.

shock.
@ Attractive prices.

|
’ | Ask for one and
testitfor yourself.

.W.3 Tel.: HAMpstead 5389 and 5515

! 184, Belsize Lane, London, N

Printed in England for the Publishers, ILirrs
(oudon, S.K.1.

" Wircless World ™' can be ob

AND 80x8 Lru., Dorset House, Stamford Street, London,
tained abroad from the fullowing -AUsTRALIA and New ZEALAND S
CaNaps : huperial News Cu. ; Gordon & Gotell, Ltd, SouTti Armica : Cel

S.E.1, by Tue CorNwaLL PrEss Ltp,, Parls Garden, Stamford Street,
Gordon & Gotch, Ltd. Ixpia: A. H. Wheeler & Co,
Ltd. U~iTep SraTes : The International News Co,

utra) News Agency.Lid; Williat Dawdon & Sous (3.4.),



Oclober 1945

Wireless World

Advertisements

CONDENSERS

MINIATURE AND TROPICAL RANGES

It has long been known that to rely
upon wax coating in components for
tropical use was, at the best, only a
compromise. Wax merely delays and
does not prevent the entry of moisture,
and morcover the temperature opera-
ting limits of wax-coated components
are too restricted.

PAPER dielectric.

Synthetic rubber

end plugs. Wire end connections.
D.C. Working Volts Capacity

at71° C. at 100° C. Mids.
500 350 00! to .05
350 200 .005 to .|
200 120 05 to .l

Plain foil ELECTROLYTIC.
range —30 C to 7 C.
rubber end plugs.

Temp
Synthetic
Tag connections.

| Peak Working Volts Capacity
at60° C.| at 7y Mfds.
1260350 | 1200275 | | to 20

{With standard
intermediate
capacity values.)

(With standard
intermediate
‘ voltage steps.)

No alternative was available until
T.C.C. engincers again pioneered the
way with the tropical sealing technique
described below. Now most radio
engincers and set designers are familiar
with the T.C.C. range of metal-cased
miniature and super-tropical capaci-
tors. Without them importamt
cquipment used in the Far East

PAPER dielectric. Synthetic rubber-
faced end discs. Wire end connections.

D.C. Working Volts Capacity
at 71° C, at 100°C. Mfids.
1000 600 .005 to .1
750 500 .02
500 350 .05 to .25
350 200 J to 5

CZRAMIC dielectric Synthetic rubber

end plugs. Wire end connections.
Capacity Temperature
Coefficient

Ranges

10 to 1000 Mmfds. |— 800 - 10-® per I° C.
5to 150 Mmfds.  +120- 10-*per | C.

campaigns would not have functioned.
We shall be pleased to supply tech-
nical data and samples to those on
essential work who have not already
received them. For the present,

however, the use of these capacitors
is restricted to purposes laid down by
the Supply Ministrics.

Plain foil ELECTROLYTIC. Temp. range
—30°C.to - 71° C. Synthetic rubber-faced

end discs. Tag connections.
Peak Working Volts Capacity
at 60° C. | at71°C. Mfds.
6to 450 | 6 to 350 20100

{With standard
intermediate
capacity values.)

(With standard inter-
mediate voltage steps.)

CONSTRUCTION : In all of the ranges illustrated
above a thin wall metal case is employed.
““ Metalpacks ” and * Micropacks *’ are sealed
by spinning the ends over on to synthetic
rubberised discs. “ Metalmites,” ** Pico-
packs ” and *‘ Metalicons > are sealed by
reducing the ends on to synthetic rubber
bungs, which in turn seal themselves on to
the connecting wires.

‘The above ranges deal with Paper, Electro-
Iytic and Ceramic capacitors ; later it is
hoped to offer a range known as ** Micamites,”
which will deal with stacked Mica and
Silvered Mica capacitors. These will be in
flat rectangular cases following the shape of
the capacitor element.

IMPORTANT: The proprietary names
used to identify these capacitors refer
exclusively to components developed and
produced by T.C.C. Other products
bearing similar names and not manufac-
tured by us should not be confused with
the genuine and original T.C.C. super-
tropical condensers.




ADVERTISING Ersin Multicore ON

T FOR THOSE WHO SEEK

in the near future, to sending once more supplies of Ersin

Multicore Solder to our friends in the U.S.A. and elsewhere overseas. Ersin
Multicore contains 3 cores of non-corrosive Ersin Flux and provides just that extra
rapidity of fluxing action which ensures a precision standard of consistently reliable
solder joints. Only a solder wire having 3independent cores of flux, evenly distrib-
uted across the cross-section of the solder wire. can give this extra efliciency. 1f you
make high quality electronic equipment you will wish to learn more about Ersin—
the flux contained in the 3 cores. It possesses all the non-corrosive properties of best
grade Rosin but 13 specially activated to remove surface oxides and prevent them
forming during soldering processes. It operates with a speed and certainty which
previously has never been thought possible with a non-corrosive flux. Whether
you buy solder by the I-Ib. or 10,000-Ibs. i1 would give us much pleasure to send
you technical hterature and samples of Ersin Multicore 3 Core Solder Just
send us your name and address.

Avove is a reproduction of a double page colour advertisement now
appearing overseas in such journals as the U.S.A. ‘‘Electronics.”

That there i3 a demand for Ersin Multicore in US.A. is particularly
Interesting because the production of cored solder in North America prob-
ably exceeds that made in all other countries of the world combined.
Many US.A. and other overseas manufacturers of high quality radio

THE OTHER SIDE OF THE ATLANTIC

‘\ N
><—v/4\} provide Just the correct propor-
’// tion of flux to solder. NO extra flux is required. The

. flux does not tend to run out of the cores: so there is

Five standard anumony free alloys ace available
Ersin Multicore Solder 1s suppled in bulk quantities

always a supply available for the next joint. The utmost

economy of flux and solder s achieved

In any other un-lead alloy tQ special order
Recently 45 tin and $$ lead alloy has been In
most demand for electronic equipment. Colour
coding of reels and packages makes diffecent
alloys instantly recogmsable

m@ o Eeun Multicore Solder 13 made in 3 wide range of gauges. Standard
gauges supplied are from 10 SW.G. .22 SW.G. (120" -.0287)
10 SWG 22 SWG (1251 - 7109m ms) 13 S.W.G. ((092°. 2336m,ms) and 16 S.W.G. (0647,
1 625m/ms) are the most widely uied wzes for the production of
| electronic equipment

Ersin which Is contained I the ) cores of Multicore Solder Is » pure high

grade cosin which has been subjected to 3 complex chemical proceis to ACTIVE
increase 1ts fluxing action 1o the highest possible degree without impairing NON-CORROSIVE
In any way the well-knowa noa-corrosive and protective properties of the Lol

origina rosln effect. rosin as a flux suffices only as an agent to avoid FL x
omidation during soldering. whereas Eesn will aot only remove surface
oxides. but sho prevent thelr formation during the toldering operation

ERSTNEM UL GO RE
THE SOLDER WIRE CONTAINING
20 OF NON-CORROSIVE E!l?lﬂ FLUX

MULTICORE- SOOERS -LTD.

SUITE S. COMMONWEALTH HOUSE, NEW OXIORD STREET, LONDON. W.C.1, ENGLANO >
Telephone  CHANCIRY S178 2 i Cables: DUSTICKON. WESTCEMT, LONDON,

viA DS 108
BTISH INDUSTRIES SALES CORPORATION
) BROADWAY. MIW YORA &Y I} 153 CRAK ST WEST WONTREAL

equipment find it worthwhile to import British made Ersin Multicore
Solder although freight and often duty has to be paid.

Most British radio manufacturers know also that the superiority of Ersin
Multicore makes it more economical to use than any other form of
solder. If you are not already enjoying the advantages of Multicore.
please let us know.

SJHQWJS‘UIQ(ZPV

=
®
==t
®
2
)

PHO/

§+61 42q012()





