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Testing Time

Ahead . ..

RECONSTRUCTION, as we now know too well, means something other than enjoyment

of the non-cxistent fruits of victory. The amenities of a world at well-earned peace

are not for us until we have replaced the ravages of war with the necessities of life and
the realities of universal peaceful intent fot victors, victims and vanquished alike.
That is speaking collectively . . . For ourselves, we learned much and progressed far in

the six years of ceascless toil, urged on by dire necessity and peril. We are not resting

now. We are still pressing on, pressing into the service of those engaged in rebuilding
the body and soul of a whole world the. knowledge gained, the advancements
perfected, the skill and craftmanship that outmatched the efforts

of our enemies.

heod. Trade Mark

Sole Proprietors and Manufacturers :

Advertisements

“Avo '* Efectrical
Tasting Instruments set a
standard by which other
instruments are judged.

THE UNIVERSAL
AVAMETER

THE * AvVO "
ALL-WAVE OsCILLAT®R

THE “AVO"”
VALVE TESTER

THE “ AVO "
TEST BRIDG

THE UXNIVERSAL
AVGMINGR

THE D.O. AVOMINOE

THE “AVO "™
LIGHT METER
E -
EXPOSURE METER
Ete.,, Ete,

Catalogues on applicaticn.

PRECISION ELECTRICAL MEASURING INSTRUMENTS

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD., Winder House, Douglas Street, London, S.W.1. 'Phone : ViCtoria 3404.8
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ONCE AGAIN

we show one or two lines .taken at
random from our stock. We cater
for the home experimenter, all items
are new and guaranteed.

CYLDON precision type single gang .0005 tuning
condenser. Heavy construction, ceramic bar insulation.
Removable }in. spindle extends back and front. Suitable
for either single or ganged operation in instrument or
FECEIVETr WOTK . iiiieerneitiueieiesneiee armninaeeins 12/
POTENTIOMETERS |5-watt type wire-wound,
high grade. Diameter 2}in. In two values only, 500,000
and 250 ohms ...... 17/6

“WEARITE”

shielded in round cans.

MIDGET INDUCTORS
1.3/32in. dia,, 1.7/16in. high plus

tags.

Type

207 Mic. or output transformers. Ratio 1/60. 150 m/a
on Pri.

210 Mic. or output transformers. Ratio I/15. 75 m/ja
on Pri.

208 Output transformer. Ratio 8/I. 7 m/a on Rt

209 Intervalve transformer. Ratio 1/4.3. | m/a on Pri.
212 Modulation transformer. Ratio 1/I. 15 m/a both.
213 Choke 40H. 4 mja 4,700 ohms,

AlLTYPES  oooiiiiiiniiieiriemini e each 15/~

INDICATOR SCALES for receiver, amplifier

and oscillograph markings.  Circular white ivorine
scales |jin. dia, jin. centre hole. Calibration and
markings in black.
I.F. Gain. R.F. Gain. Treble
Amplitude, Syne. Bass.
Freq. Fine. Brilliance, Volume
Freq. Coarse. Mod. Gain
Focus. Audio Gain. Tone
Attenuator. Ver. Gain. Hor, Gain.
Trigger. Hor, Shift. Ver. Shift.
*“ Unmarked.”

Indicator Scales .......ccocivennnnn each éd.
Black Pointer Knob to match ............oonn each éd,
SANGAMO WESTON 520" 2iin. flush
mounting 0/ milliammeters.  Resistance mar{ked I 100

— 210 90

ohms ...

(Good stocks, but new deliveries will show
priceincrease, Buy now!)

Write, 'phone or call—

14, Soho Street, Oxford Street,
London, W.I
Telephone - GERrard 2089

Please note our SHOP HOURS —9 a.m. to 530 p.m.
(Saturdays 9 a.m. to | p.m.)
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Wireless World Oclober, 1946

{ DEFLECTIONLESS SLOW.SPEED

... car radio

SIFAFTS FOR HIGH-SPEED
. .. speedometers
... tachometers

PUSH-PULL OPERATION
...chokes . .. starters

TENSION OPERATION brakes

i OPERATION

POWER
OPERATION

THE S. S. WHITE COMPANY .BRITANNIA WORKS
ST. PANCRAS WAY: '© CAMDEN TOWN LONDON N.W.I.
Cable Address: WHICODENTA, WESDO, PHONE. LONDON
Telephone : EUSTON 4758 - 4759

WA americanradinhictorn com
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NOW AVAILABLE
ON REQUEST
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This catalogue of paper dielectric and elec-
trolytic capacitors for radio work contains
essential technical data on a wide range of types.
Radio engineers and designers should write for
«Radio Capacitors,” Publication No. 201T.

BRITISH INSULATED CALLENDER’S CABLES LIMITED

NORFOLK HOUSE, NORFOLK STREET, LONDON W.C.2

wwWw americanradiohistorvy com
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OR /é/' the Best

in lest Fguipment
ALL WAVE SIGNAL GENERATOR

|. Six wavebands cover from 6. Up to | volt output of 400
100 ke/s to 46 mc/s. ¢/s available for Audio tests

2. fsr?‘;:ed’:::ctly calibrated in 7. Main filters are fitted re-
. ducing direct radlation to
3. R.F. output controlled by a minimum.
coarse and fine attenuators.

2

Operates from 110 or 200-

4.400 cfs internal oscillator q
provides 30 per cent modu- 23,2“::'“ A.C. mains, 40-100

lation if required.
. Unmodulated or exterrfally 9. Dimensions:  12}In. X 8%in.

modulated R.F. output x 6in. deep.
available. Weight zbout 101bs.

Taylor Model 658 Is a reliable and accurate mains-operated
portable Signa! Generator. It is designed for all general Radio
frequency and Audio frequency tests on Radio receivers or
amplifiers.

B ‘ pricc. 515.10.0

Please write for technical brochure

w

Send enquiries to your usual factor or direct to:

Electrical Instruments Ltd.

419-424 MONTROSE AVENUE, SLOUGH, BUCKINGHAMSHIRE
Tel: Slough. 2138 (4lines) Grams: “Taylins” Slough

NEW
GOLDEN
10 inch

LOUDSPEAKER

During the last six | |
years hundreds of
Wharfedale Golden
Units have been
supplied, and are
still being supplied, | |
B to the B.B.C. and
Speech Coil 3 or |5 ohms. G.P.O. It was
Impedance. PRICE 75/- selected by reason of
its level response. The new model is fitted with
precision die-cast chassis, improved spider, and
Alcomax II Magnet increasing the flux density
from 10,000 to I2,500. Thé price is only in-
creased by 5/-.
Made and Guaranteed by

=

WHARFEDALE WIRELESS WORKS GALVANISED SECTIONAL STEEL
NEW ADDRESS RADIO MASTS
BRADFORD ROAD, IDLE, BRADFORD. : Send for Catalogue Wqﬁj’ﬂ
*Phone : Idle 468, "Grams : * Wharfdel, Idle, Bradford.” po LES LT_D mau&Nlﬁén‘R“ng

wwWW-americanradiohistonscom
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THE STANDARD OF TECHNICAL EXCELLENCE, QUALITY AND RELIABILITY

1 The most modern development in Paper Dielectric Capacitors. Subjected to a
. new and highly specialised process, with extended foil construction and a
mineral base impregnant, they have low power factor, low inductance, unifermity
: Il of dielectric and small temperature gradient. :
! 7 They withstand diversity of temperature, humidity and vibration, making them
suitable for use in the most arduous conditions
Manufactured in rectangular metal containers for all normal purposes and in shallow
containers for umder-chassis mounting, they are fitted with ceramic terminals,
Special cylindrical and rectangular designs are available for Television and
other small-ripple high-tension applications.

MAKERS OF THE WORLD'S FINEST CAPACITORS

PRI

T mV

¥ il "

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS. VICTORIA ROAD, NORTH ACTON_, w.3
Phone : Acorn 2241, *Grams : Hivoltcon, Phone, London. Cables : Hivoltcon, London, Marconi International Code.

www americanradiohictory com
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We specialise in the
production of alltypes
of Metalised Ceramic
components — Her-
metic Seals, Sealed

Lids, Tag Boards,
Bushes, Formers, etc.
These are available in
soldered, coppered or
silvered finish, accord-
ing to requirements.
The suitability of any
finish is a matter
which we shall be
pléased to discuss.

N
UNITED INSULATOR €O.

HERMETIC SEAL
TYPE HS 421

overoutsidepath.
4.5KVDCat20° C,
Flashover Yoltage
over inside path
3,5KVDCat20°C.
Small size. Close
assembly. Physi-
cally robust.

Flashover Voltage l,/!.! § %-

—

A
w()

Components made to standard desjgn
or to customers’ specific frequires
ments. Write for details,

LTD

Oakcroft Rd., Tolworth, Surbiton, Surrey

Telephone : Elmbridge 5241

Unsurpasse

Telegrams : Calanel, Surbiton

d In

Ceramics

Wireless World

October, 1946

NEWTYPES FOR

MIDGET RECEIVERS
HEARING AIDS

THE_SCIENTIFIC

METEOROLOGICAL -Xé__——LXE—
INSTRUMENTS BRITISH —= MADE
ETC. — .

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

HIVACLIMITE

% FOR THE
{) RADIO SERVICEMAN
/ DEALER AND OWNER

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

Write to the 1.0.8. Advisory Dept. stating your
requirements. Our advice Is free and places you

under no obllglllon.

................ You may use this CoUupoOnN-=ras=mmsmanax

INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
DEFT. 38, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON, W.C.2

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

And the following Radio Examinations :—

British Institution of Radio Engineers.

P.M.G. Certificates for Wireless Operators.
City and Gullds Telecommunications.
Wireless Operator and Wireless Mechanic, R.A.F.

o www americanradinhictorvy com
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POINTERS FOR JDESIGNERS

AN

o

£

THE X6IM

An indirectly heated 6.3v. frequency changer of the Triode-Hexode type, the

OSRAM X61M is suitable for operation up to 60 megacycles per sec. (5 metres).
Outstanding features include :—

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

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

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

L A 2 2

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

A detailed technical data sheet is available on request.

Osram &G6E.C Osram

PHOTO CELLS CATHODE RAY TUBES VA LVES

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

www americanradiohistorv com
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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.

@
PHOTOGRAPHIC RECORDING
of transient phenomena.

€

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
last 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. €. COSSOR L1n..

INSTRUMENT DEPT.

Cossor House, London, N.5

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

LA T S

S

BALL
DRIVE

@& SMOOTH, RELIABLE & VERY POWERFUL

Epicyclic friction drive, ratio 6 : 1

@ May be used to increase ratios on other drives or

attached direct to component spindle (4" shaft).
PRICE 3/3 RETAIL

JACKSON

BROS (LONDON} LIMITED

KINGSWAY *+ WADDON - SURREY

TELEPHONE: TELEGRAMS: WALFILCO,
CROYDON 2754-5 PHONE, LONDON

BN

(/

“M.R.SUPPLIES Ltd.

offer the following brand new and reliable Radlo and Electrical Material. Prompt
despatch. All prices net.

SIGNAL GENERATORS. We confidently recommend the new BPL Instrument
and have already supplied many of the large firma* Jaboratories. Operation 200/250 v.
A.O. Frequencies :—100/250, 250/650, 650/1,600 Kc/s. 1.6/4.5, 4.5/12, 12/30 Mc/s.
‘Accuracy 1 per cent. 1 volt in 10 ohms. All ranges modulated to depth of 30 per
cent. by internal 400 c. oscillator (off switch provided). 6in. ﬂlu}'nhmtcd scale.
400 ¢. brought out separately. Double screening, £21 nett (desp. 2/6). Ex stock.
MEGGERS. The ** Wee-Megger ** by Evershed again in stock. Pressure 500 volts.
Range 0/20 megohms and inf. Bupplled with pocket and log books, £9 10s.
ROTHERMEL PIEZO-CRYSTAL PICE-UPS., new low prices :—8enior, in black
bakelite, 57/6. Also 8.8, with channel steel arm, 54/-. ROTHERMEL Sapphire
G h Needles, per t, fine reproducti 12/6. STROBOSCOPES {card-
board) ehowing 78, 78 and 80 r.p.m. on 50 ¢. viewing, 1/-.

METAL RECTIFIERS by 8TC (Selenlum). Allfor charging up to 12 volts at 1.5 amp.,
12/6 ; 3 amp., 22/6 ; 6 amp., 39/6 ; 10 emp., 48/6. These are all fuli-wave,
bridge connected. Sultable TRANSFORMERS, all with tapped primery, 200/250 v.
Sec. —7, 11 and 15 v. at 2 amps., 20/-, Bec.:—8 and 14 v. at 3 amps., 32/6
Sec. :—b, 12 and 17 v. at 6 ampa., 48/6 {desp. 2/-). These can be sold separately.
MILLIAMMETERS by Taylor. Bigh-grade moving coil, 24in. flush mtg. Deflection
0/500 milliamps (can be deshunted for lower reading), 29/6.

VARIABLE RESISTANCES. Cressall wire-wound p'meters (or rheostats), 10 oh ns,
1amp., with knob, 5/6. S8LIDING RESISTANCES, fully enclosed, 100 watt range —
4 chms b awps, 10 chms 3 amps, 50 ohms, 1.4 amps., 100 ohms 1 amp., 200 ohms
0.7 amp. or 400 ohms 0.5 amp., any one, 27/6. Also 6 ohms 10 amps {600 wait.)
59/6 (desp. 8/-).

INSTRUMENT KNOBS, 1iin. with 2in. sklirt, brass bushed with }in. bore, with 2 set
screws, 1/3 each, 11/8 dozen.

POINTER KNOBS, brass-bushed, tin., 8d. each, 6/8 doz.

LOUDSPEAKERS. We only offer the superior types. Vitavox High-fdelity P.M.
models, with high-flux ticonal magnets, 12in. die-cast chassia, 16 ohms coils, the
K12/10 (10 watt), £7. K12/20 (20 watt), £11 (desp. elther 5/-). The new Grampian
7 watt, 9in. P.M. Bpeaker with either 2 or 15 ohims coil, 38/= (desp. 1/6). The ideal
unit for horn-loading. PROJEOTOR S8PEAKERS, large range in stock for Im-
mediate delivery :—Vitavox 10 watt P.M. Unit (16 ohmas) with 42in. all-metal round
Horn, £10 10s. (desp. 7/6). With 30in. all-metal square Horn, £8 17s. 6d.
{desp. 5/-). Units only :(—Vitavox 10 watt, £6. @.E.C. 12 watt (with line transt.),
£7 10s. Reslo and Gramplan 10 watt, £7 Bs.

HAND MICROPHONES, ex-Govt., new. BSuperior carbon type with press-switch,
5it. lead and plug, 9/6.

FOR CALLERS ONLY
Large range of G.E.C., Grampian and Vortexion POWER AMPLIFIERS, A.C. and
Mobile (12 v.), with or witbont radio stage, 15 waits to 50 watts, prices £12to £37 10s.
WAVEMETERS, ex-Goyt, Class D Mk II, new, great bargain, £5 17s. 6d. Usetul
range of ROTARY TRANSFORMERS.

Please include sufficient for despatch where not stated

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

Telephone : MUSeum 2958

WWW. americanradiohictary com
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7he better
they are made

Hee more outstanding
the results

MADE IN THREE
PRINCIPAL MATERIALS

FREQUELEX

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

PERMALEX

A High Permittivity Marerial. For the con-
struction of Condensers of the smallest
possible dimensions.

TEMPLEX

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

BULLERS LOW LOSS CERAMICS

BULLERS LTD., 6, Laurence Pountney Hili, London, E.C.4. Phone: Manslon House 9971 (3 lines}

Tetegrams: *“Bullers, Cannon, London"

www americanradiohistorv com
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PULLIN

SERIES 35
ILLUMINATED DIAL
RECTANGULAR
INSTRUMENTS

HE Pullin illuminated dial fitment gives even
illumination over the whole scale. Being external
it cannot cause heating of the movement. It is housed
in a metal box on the front cover and can be easily
inspected or replaced without the use of tools. The
box acts as a reflector and its design and position
enhances the appearance of the instrument. The lamp
's a 6 V. 3 watt tubular festoon type. The terminals are
at the back of the instrument case.
These instruments are available in a wide range of
 moving coil types to meet every requirement. Full

details upon application.

MEASURING INSTRUMENTS
(PULLIN) LTD

Please address all correspondence to: Dept. J.,Phcenix Works

~Zreat West Road, Brentford, Middlesex. Ealing 0011

Wireless World October, 1946

TRANSMITTING
TUBE SOCKETS

JOHNSON transmitting tube
sockets have been for years the
accepted standard. All have
heavy sidewiping spring phos-
phor bronze contacts, cad-
mium plated.

The No. 211 filament springs
are double, to handle heavy
filament currents. All have
heavy nickel brass shells, sup-
porting the tube by its base
rather than the prongs. Pcr-
celain bases are of excellent
quality lowabsorption material.

Wealso have a limited number

of a de Luxe Model which are

similar to the above iransmit-

ting tube sockets, these are fitted with a tube clamp-
ing device and earthing lug for base and shell.

While stocks of either type are available we offer them
at a quarter of List Price . . . ONLY 3/6 EACH.

IF YOU ARE INTERESTED in a TRANSCEIVER or a
TRANSMITTER, please see our advertisement on page
26 of the September issue. They are excellent bar-
gains, and we have a few more available.

for Bargam

T E A D O M ART TCI@;EZS:

48 HOLLOWAY HEAD BlRMINGHAM 1

Send stamp

\\\\\\\\'\““‘\\\\\\\\\\\\\\\“““"VH!I!'//////////////"W//gﬂ// ”

‘\\ NE
LT gk YOU A B CeNER
P (o manio b

g/?//,g)/////// i

Now that Stentorian Exten-
sion Speakers are coming back
to the shops the pleasure of
listening again becomes com-
plete. Just plug in one of
these superb permanent mag-
net speakers to your set and
you can enjoy its clear, pur®
tone anywhere in the house:
sitting-room, kitchen, bed-
room, wherever you happen
to be. Supplies are still short,
but a Stentorian is worth
looking for. Ask your local
dealer about them.

ES
\».\\\

TTTTITLIRS

PRICES

Minor Type MX (for Low
Impedance Exlension) 29/ 6

Minor Type MC (with
Universal Transformer) - 35/ 6

Baby Type BX (for Low 43/6

Impedance Extension)

Baby Type BC (with Uni-
versal Transformer) S 49/ 6

¥ Stentorian

THE PERFECT EXTRA SPEAKER FOR ANY SET

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

www._americanradinhictory com
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METALLISED CERAMICS
for
Seals and Soldered

FREQUENTITE BUSHES

~

Hermetic

Advertisemenis 11

Assemblies

Photographs (above) actual size.

Drawings not to seale.

END FACE
METALLGED

LA Pem
I5mm | £ND FaCE
“ METALLISED,

| E
[ th 2mm
I
9 Smm, 16 7mmyg
I b 7o ]
—
© 4emm. R. 50636. R. 50728. A
| Code No, GCTBAOI.
R 50650. T - Code nos. are those used in 1.5.C.Tech.C. R. 50764 ]:m
Lam s Specification No. R.C.L./330.11. _I =
Code No. 6 Jomalll
GCTBDOL. * ! I_ Al
PORCELAIN BUSHES ity
TYPE CODE A i ¢ D b ¥ c
mnis. mmnis. mms, mins. mms. mims, mms.
R. 50734 GCTBCO1 20.3 7.6 3.8 6.4 4.6 5.5 3.0
R. 50768 GCTBC02 20.3 12.7 3.8 6.4 4.6 5.5 5.1
R. 50769 GCTBCO03 20.3 15.2 3.8 6.4 4.6 5.5 6.4
: __ T R. 50770 GCTBCo04 38.1 10.2 5.1 15.7 6.4 10.9 4.1
1 ®
| S e SR
| [ Q 2092 cerBeos | 559 | 127 | 64 | 954 | 89 | 152 | 51
l— F -:rs-l.. o—c—"._‘
Q. 1982 GCTBCO6 78.7 15.2 6.4 38.1 8.9 25.3 5.1
END FACE METALLISED

For full information and prices please write to:

STEATITE & PORCELAIN PRODUCTS LTD

STOURPORT-ON-SEVERN, WORCS. T'phone: Stourport Ill. T’grams: Steatain, Stuurpurt

wwWwW americanradiohistorvy com
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PINCH EFFECT
and its relation to record wear

A maximum of -0004” vertical movement is necessary to overcome the
“ pinch effect "’ which has been carefully dealt with in the design of

The LEXINGTON

MOVING COIL PICK-UP

SCIENTIFICALLY ENGINEERED
This is made possible by our patented principles and the introduction
of precision watch making mechanics in its construction.

Price £5 plus 25/- P.T.

The new features are:

® Robust design. Accidental ® Response curve flat from
dropping on record will not 30 ¢/s to 12 Kc{s.
damage Pick-up. ® Automatic needle or sapphire

® Extremely low moment of changing opens new fidelity
inertia (80 milligrams total field to the amateur,

weight of movement). ® Can be used with normal
® Pure sine wave with no har- record changer without fear
monic distortion. of damage.

PRE-AMPLIFIERS are also available. Compact design for screwing in
cabinet. With or without bass recording characteristic correction.
Suitable for use with standard amplifiers.

POWER AMPLIFIERS, 8, 15, and 30 watts undistorted output.

Obtainable from your Local Dealer. Trade enquiries invited.
Send stamp for illustrated brochure giving full technical details and prices.
@ In future all enquirles should be sent to our Works address below where daily
demonstrations will also be given.

COOPER MANUFACTURING CO.

17/20, Hanway St. Works, Hanway St., London, W.1. MUSeum 9779

Wireless World October, 1946

Manufacturers of over forty different types
of Photo-electric cells from standard
ranges to *‘ miniatures *’ and **specials ”’
designed to meet all requirements in in-
dustry and the laboratory, with character-
istics and physical dimensions over the
widest possible range.

& Multiplier cells for
amplification of the
primary photo
current.

©® Geiger Muller
tubes for Cosmic
Ray research and
other applications.

@ Quartz celis
for use with
ultra violet
radiation.

@® Nitrogen
Helium Dis-
charge Lamps,

New Brochure and price list now avallable
on application.

= e B
CINEMA -TELEVISION LTD,,
INCORPORATING BAIRD TELEVISION LIMITED
WORSLEY BRIDGE RD,, LONDON, S.E.26

Telephone: HITher Green 4600

Suppliers to ADMIRALTY, MINISTRY OF AIRCRAFT

PRODUCTION, MINISTRY OF SUPPLY, ARMAMENT RE-

SEARCH, etc. Manufacturers of Scientific Instruments and
Photo-electric cells.

THE NEW GRAMPIAN MODEL 461 RECEIVER AMPLIFIER

This new high-grade reproducer has been specially designed for use in Smail
Factories, Hotels, Clubs, Swimming Pools, Municipal Buildings, etc., where
itis desired to broadcast Radio or Gramophone Records and provide ampli-
fication of speech by use of a microphone. Let us send you further details.

A dual wave-band superheteroydne with Power Amplifier having an

output of |15 watts.  Provision is made for both pick-up and micro-

phone inputs with separate volume controls and high and low

impedence outputs. It is of extremely robust contruction in an
attractively finished metal case.

QAMP‘A“

LOUDSPEAKERS

GRAMPIAN REPRODUCERS LTD,
Hampton Road, Hanworth, Middlesex. Phone : Fettham 2657

Price Lis' £39-0-0.
Plus £2-2-0
Purchase Tazx,
A4.0. Mains ONLY

Scientific G.6A.

Write for characteristics

BASICALLY BETTER
A/R-SPACED.

L, o

WWW americanradiohictorv.caom
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(To meet the demand for various parts of the well-known R.A.F. PORTABLEX
DINGHY RADIO TRANSMITTER, which cost approximately £39 to manu-

facture, we are this month offering the Transmitter in the followirg sections and
components :—

Television line scanning output
transformers for use with valves
PEN46 or AC6PEN. Price12/6
Mazda Valves for Televisers,
types T4l, S.P.41, S.P.42,
V.P4l ... 12/10
PEN46, AC 6PEN, U21, 18/3
Dl Diode with holder  8/-

The above prices include purchase tax.
Please add 3d. per valve postage.

WOODEN BOXES POWER PACK

TOP PANEL
Comprising: Valves 6J7 and 6V6.—Crys-
tal, 500 kc/s. accuracy .0259,—Variable
Condenser with Neon Radiation Indicator
—Litz Wound Coils (Iron Dust Core)—

Cost 30/- to.manufacture. Ideal
for Tool Box or for storage of
spare parts. Made of %" ply-
wood with hinged lid. Divided
into two sections 12” and 4"

Comprising: Hand Generator with handle
(300 volts 60 mA. H.T. and 6 volts 2 amp.

L.T.)—Voltage Regulator—Smoothing

Transformer — H.F.  Choke — Various \Ilvélg’?x IZI’H;%?’a,:leedimeHSions Unit — Relays — Electrolytic
(CITLIEL X Resnpsi?(r:sé 22/6 PRICPé 5/6 Condenser, etc. PRICE 22/6

Postage and packing 1/6 Postage /1

ketc‘ Postage and packing 1/6 Z
LINAGLOW LIMITED, Dept. M.0.70, 34, OSNABURGH ST., EUSTON RD., LONDON, N.W.1 (5ot Fartiand)  Telophons Mo .

From its unique range of
Communications Test Gear
MARCONI INSTRUMENTS LTD

can now offer the

UNIVERSAL

IMPEDANCE BRIDGE
TYPE TF373D

Designed for the direct measurement of inductance,
capacitance and resistance over exceptionally wide ranges,
the instrument is a product of Marconi pioneer experience
in radio engineering. ¢

Full specification available on request.

MARCONI INSTRUMENTS LTD

ST. ALBANS, HERTS. Telephone: ST. ALBANS 4323/6

Northern Office: 30 ALBION STREET, HULL. Phene: Hull 16144 Western Office: 10 PORTVIEW ROAD, AYONMOUTH. Phone: Avonmouth 438

www americanradiohistorv com
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A WIDE RANGE OF

OKERIN

WAX DI-ELECTRICS

—created in our own laboratories and
manufactured in our own Wworks-—
supplies almost every requirement of
Electrical Industry. Grades have been
designed for operation under the most
severe and varied conditions, and many
are resistant to mould and fungus growth.

Special types are evolved as new
applications arise, and technical
discussion on  manufacturers’
problems is welcomed.

"ASTOR.  BOISSELIER
& LAWRENCE LTD,

(Sales Dept). Norfolk House, Norfolk Street,
London, W.C.2. Telephone: Temple Bar 5927

THE STATIC
CONDENSER Co. Ltd.

* Manufacturers of
STATIC
CONDENSERS

TOUTLEY WORKS,
WOKINGHAM, Berks

Telephone: WOKINGHAM 708

e e O
e e b

>

e o

o,
A

NEW ROMAC RADID & ORAL | AT
COMMUNICATION COMBINED |

25 Watt, Model 25/HII.

Incorporated Radio Tuning Unit,
Provision for Moving Coil or
Crystal Microphone and High
Impedance Gramophone Pick-up to
meet the demand of the present
day for High Grade Equipment.

Delivery Ex Stock

Also our Model 25/HI Amplifier for
Microphone and Gramophone input
only, also with high quality output
of 25 watts.

' ‘Delivery Ex Stock.

*

Gramophone Playing Desk Unit
in attractive case with lid -available
with either Amplifier.

ROMAC RADIO CORPN. LID.

THE HYDE e HENDONe«LONDON, N.W.9

_ wawwnn americanradiohistans com
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2 publi hod he
This popular manual of absorbing interest to every Ham and
Short Wave Radio constructor will be available at the end of

October. The Eddystone Short Wave Manual can be obtained
ONLY from authorised Eddystone Dealers.

WE REGRET—A NOTE OF WARNING

It is our duty to you (and in fairness to all our registered Dealers)
to be frank regarding the present supply position of Eddystone
Components. In view of to-day’s manufacturing difficulties (common
to all) we are not finding it easy to meet the demand as quickly as
we would wish.  We must in the Nation's interest maintain our
Export Drive thus leaving only a portion of our output for the Home
Market. To avoid disappointment, order your Eddystone Com-
ponents well inadvance. Don’t blame your dealer if he cannot fulfil
your entire requirements over the counter—he is doing his best
for you and we are doing our best for him. You may be sure that
we, the manufacturers, are doing everything possible to increase
output.  Distribution of our products will be made evenly
throughout the country—you may not have to wait, but if you
do, please be patient.
(If you do not know your Jocal Eddystone Dealer, we will,

if you desire, send you his address. Please send postage.
We do NOT supply direct.)

= Published by
L STRATTON & Co., Ltd., Eddystone Works, Alvechurch Road, West Heath, B’ham 31 J

~  DREAMS
DO COME
~_ TRUE...

There’s been nothing new for you from

R.S. for 7 years now—Ilike many others
we were actively engaged on the Big Job.

S g

But in our few leisure moments we were
| dreaming of a new factory and a new range

of Scund Equipment.

Now our dreams are coming true, we've
{ got our new factory, and the new range
is almost ready for you.

Be amongst thefirst to receive full details

“ of our new equipment—write to-day.

R.S. AMPLIFIERS, LTD., REYNOLDS ROAD, ACTON LANE, LONDON, W.4. PHONE : CHISWICK 1011-3

wwWwW americanradiohistorvy com
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ROTHERMEL

HIGH FIDELITY PIEZO - ELECTRIC PRODUCTS

available from stock.

PICKUPS

@& MICROPHONES

@ HEADPHONES
@ THE HUSHATONE
@ DEAF AID MICROPHONES
@ CONTACT MICROPHONES
@ A.C. AMPLIFIERS

Also the new ROTHERMEL GENUINE SAPPHIRE High-Fidelity
Gramophone Needle—over 2,000 playings.

Send for Informative Literature on oll ROTHERMEL Products.

* TWO NEW AMPLIFIERS

For many years R. A. ROTHERMEL has made intensive
research in Amplifier design and we present with confi-
dence two new A.C. Amplifiers, the VR/2 4}-watt and the
HG/308 8-watt, which have been specially deslgned for
use in connection with all types of Crystal Microphones
and Crystal Pickups. They are compact, robust, and
represent the ultimate in design, workmanship, material,
and quality of reproduction.
Write for Bulletin.

R. A. ROTHERMEL LTD,,

ROTHERMEL HOUSE, CANTERBURY ROAD, KILBURN, N.W.6.
Telephone : MAIDA VALE 6066 (6 lines).

Wirecless World October, 1946

COSMOCORD LTD - ENFIELD

LABGEAR |-
CRYSTAL CALIBRATOR

e for FREQUENCY STANDARDS in e
RADIO SERVICE WORKSHOPS,
““HAM SHACKS

LABORATORIES, or

ABRIDQED 8P ECIFICATION OF ABOVE UNIT List No. B2015WW
Provides Crystal check points at 100 Ke/s or | Meys intervals |
up to 50 Mc/s with an accuracy of "015% at 100 Kc/s points [
and *029% at | Mc/s points. Self contained Power Supply from

200-250 v. 50 cycle input. Size 11}x8X9 ins. high. Finish is|
Black Wrinkle with metal fittings Polished Nickel Plated.]

Phone \ Grams
- 2494 (2 Lines) I. A B G E A n Labgeay, Cambridge

e WILLOW PLACE, CAMBRIDGE, ENGLAND o
Write now for our lists of High Class Test Equipment

Frequency compenmted

A.C. VOLTAGE
STABILISATION

Y 1% change in mains frequency reduced to
40.059, in output voltage.

Y 19, change in supply voltage will .not change
output by more than 40.04%,.

% Output voltage held within the extreme
limits of 4-0.149%, for simuitaneous variations
of +£69, in voltage and +2% in frequency.

% Visually perfect waveform.

% Made in sizes of 12, 24, 60, 120, 240 and 480
VA. Input 190/260 volts, 50 c/s. Output
voltage any desired value.

[ WESTINGHOUSE! +
“STABILISTOR”

Type “B”
Please write for E.E.2 to :—

WESTINGHOUSE BRAKE & SIGNAL CO., LTD.,
82, York Way, King’s Cross, London, N.I.

WA -amAricanradinhictorns, caom
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sive Ersin Flux. No extra flax is required and joints can be

readily made on oxidised surfaces. The three cores of Ersin
Multicore ensure rapid melting and flux continuity, thus

speeding up soldering operations and eliminating waste.

NOMINAL 1-lb. REELS HIGH TINM CONTENT PRE-WAR QUALITY.

| Approx. Length | Price per nominal

Catalogue Alloy '
Reference No. | Tin/Lead SW.G. perTromal :;ﬁ.}_ e'ﬁf,l
== ! S e d ]} Chuind SN
16014 60/40 | 14 64 feet 6
16018 60/40 l 18 178 feet 69

Advertisements 17

Fure;t tin and lead are
uwsed in Multicore Solder.

Hig Precision standard of
soldered joints obtained.
ryes - —

Multicoxe being made in gauges
between 10 & 22 S.W.G.

MULTICORE SOLDERS LTD., MELLIER HOUSE, ALBEMARLE STREET, LONDOM, W.1

Tel. REGent 1411 (P.B.X. 4 lines)

G ﬂ mﬂ n s Type T2/1205/15

ealke”

e

price £6 15s. (Subject)
NOW AVAILABLE

WEMBLEY - MIDDX

OODMANS

www americanradiohistorv com

INDUSTRIES LTD > LANCELOT RD -


www.americanradiohistory.com

18 Advertisements Wireless World October, 1946

MG EINES

A representative
group of coils wound
on the Type MW
machine.

TYPE MW MACHINE
Suitable for 11 to 47 SW.G.

Wire gauges from 11 to 47 S.W.G. can be wound on the Neville’s
Type MW automatic coil winder. Such a wide range of coils would
normally require three different sizes of machine. The very com-
plete specification includes a pre-determined re-set revolution
counter registering up to six figures, three speed geared drive, and
ball bearings throughout. Coils of 12” maximum diameter from ;"
to 10”7 in length are within its capacity, and faceplate speeds from
283 to 1435 R.P.M. are obtainable. An experienced staff of highly
skilled technicians is always prepared to give individual attention
to coil winding problems. Your enquiries are invited.

NEVILLE'S wvereoon LTD

THE SIMMONDS TOWER - GREAT WEST ROAD - LONDON (‘

\
X

A COMPANY O F THE SIMMONDS GROUP D

WwWWW americanradiohicstaons com
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HUGH S. POCOCK,

Radio and Electronics
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Wireless World
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Branch Offices :
COVENTRY :
8-10, Corporation Street.
Telephone : Coventry 52I0.

Telegrams :
“ Autocar, Coventry.”

M.LE.E.
Editor: - BIRMINGHAM ;
H. F. SMITH MONTHLY COMMENTARY . 315 King Edward House,
FREQUENCY MODULATION TESTS 316 New Street.
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Telephone : DESIGN DATA (8): Video Amplifier H.F. S s Sre) (1) el
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Telegrams: VALUES « Jliffe, Manchester.”
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. LETTERS TO THE EDITOR 345 A
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Subsoription Rate: By ‘ Diallist > .. 348 readers are advised, before
Home and Abroad RECENT INVENTIONS 350 making use of them, lo satisfy
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N

. byt w=ay Stratosd Sealed VIBRATORS

OPERATE EFFICIENTLY UNDER ALL CLIMATIC CONDITIONS

Come rain, come shine, or any other climatic condition,

Wearite ‘Stratosil Sealed ’ Vibrators will continue to

operate without trouble. Why? Oh! We designed and
,e_f_{f__?‘: built them with just that end in view, and after

Mo W L tests, specified the following as essentials . . .

and
LONDON

%
WRIGHT

HIGH ROAD TOTTENHAM

® All steel construction — even the rivets — uniform ex-
pansion under temperature extremes ensured. @ Vibrator
acoustically and electrically shielded by Metal Can, sponge
rubber lined. @ Precious metal driving contacts — non-
tarnishable — ensure starting under the lightest pressures
and voltages. e Contacts ground almost to optical limits.
® Stack assembly — mica and steel only used. ® Base sealed
by the WEARITE Stratosil process. ®Always keep going...

STRATOSIL Sealed VIBRATORS

SEND TODAY FOR FURTHER DETAILS, AND REMEMBER, WE ALSO MAKE
SOME OF THE BEST TRANSFORMERS, COILS AND SWITCHES.

WEAIRE

LIMITED

N.17 « TELEPHONE: TOTTENHAM 3847-9

wwWwW americanradiohistorvy com
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Speaking of
POWER
SUPPLIES

Designers need no introduction to
the Mercury Vapour Rectifier. Its
advantages are quickly appreciated
when good regulation in power
supply is of paramount importance.
But Mullard adds something else to
consistent regulation and low initial

cost. When manufacturing

methods and processes keep

RGI -240A

pace with development, re-

MERCURY VAPOUR RECTIFIER liability in service is a fore-
gone conclusion. This X-ray

PEAK INVERSE VOLTAGE. 4,700 V
MEAN ANODE CURRENT ... 250 mA of the Mullard RG1-240A

TWO VALVES IN A SINGLE-PHASE FULL-WAVE
CIRCUIT WILL GIVE 1,500 VOLTS AT 500mA .
FILAMENT VOLTAGE... . 40V tion of yet another valve

FILAMENT CURRENT........... 2.7 A APPROX.

shows the internal construc-

with a proved performance.

For further developments watch

Mullard

S TITTTTIAS MR T HE M A STER V A LV _E_
E Technical data and advice when using the RG1-240A Mercury Vapour Rectifier can be obtained from : E

THE MULLARD WIRELESS SERVICE CO. LTD., TRANSMITTING & INDUSTRIAL VALVE DEPT,, %
% GCENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, w.C.2. %
S AL
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Price 1s, 6d.

Monthly Commentary

Over-limited Broadcast Licences

WE have long considered the Post Office
broadcast receiving licence to be a rather

extraordinary document. But this view
does not seem to be widely held ; at any rate, pro-
tests against the terms in which it is couched are
rare. That, perhaps, is in keeping with the British
belief that it is a waste of time even to read official
documents ; their meaning is certain to be obscure,
and in any case protest will be without avail.

Now, at last, spurred apparently by changes
that have been made in the new £1 licence, a
reader, whose letter is printed elsewhere in this
issue, takes vigorous exception to some of the pro-
visions made in it. He draws attention to the fact
that, although the licensee is authorized *‘ to work
apparatus for wireless telegraphy,”” the apparatus
is to be used merely for receiving ‘‘ messages by
telephony . . . sent for general reception by
authorized Broadcasting Stations or sent from
authorized experimental stations in connection
with experiments carried out by the Licensee.’’

The first of the objections raised—very’ reason-
ably—by our correspondent is that, by implica-
tion at least, the reception of telegraphy is not
covered by- the licence. Now everybody knows
that a vast number of messages are in fact trans-
mitted telegraphically for general reception, being
actually addressed to CQ (all stations). If in fact
the broadcast licence does not cover telegraphy,
what kind of licence is needed ?

The use of the phrase ““ authorized Broadcasting
Stations’’ is at first sight a more serious matter.
Does it mean that we are debarred from following
at first-hand the lively political situation in Ruri-
tania if the local station happens to be forcibly
seized by the Patriots Party, thus presumably be-
coming unauthorized? Or, coming nearer to
reality, is it intended to pave the way for a ban
on listening to foreign advertising programmes
addressed to British listeners?

Although Wireless World deplores the general

terms of the licence, we cannot share the evident
view of our correspondent that there is something
sinister or ‘‘ totalitarian’’ behind the changes in
the wording. The changes themselves are, in
fact, quite insignificant ; the phrases to which ex-
ception is taken appeared in even more categorical
terms on the back of the former 10s licence under
the heading of ‘‘Conditions.” Nothing that
appears on the new licence should be linked with
recent political happenings.

Instead of applying some such word as “* totali-
tarian’’ to the wording of the licence, we would
use the much less sinister slang term ** bossy.”” The
whole document is a fine example of that regret-
table and ever-growing tendency of officialdom to
exceed its authority and, in the current phrase, to
““push people around.”” There are many clauses
to which exception can be taken: for example,
what business is it of the Post Office if we make a
direct connection between our receiving aerials and
the supply mains, or if we shng the same aérials
precariously above high-tension lines? Both these
practices are admittedly reprehensible, but the
Post Office has no authority for the specific and
more or less dictatorial prohibitions that appear on
the licence. Instead of direct prohibitions, recom-
mendations might properly have been made.

Perhaps the kindest interpretation is that the
licence was drafted by an over-caufious official
whose aim was to safeguard his department from
litigation. One can easily imagine that the same
official, if called upon to prepare an excise licence
for the distillation of potable spirit, would have
been at pains to point out that nothing in the docu-
ment conferred authority to contravene the laws
against drunkenness.

The broadcast licence should be re-drafted by
someone with a more lively appreciation of his
duties as a servant of the public. In particular,
the reception of broadcast telegraphy should be
regularized.

c
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FREQUENCY MODULATION TESTS

Results of B.B.C. Field Trials

HE use of frequency modu-

lation at high carrier fre-

quencies has been widely
adopted in the U.S.A. for broad-
casting and it has received so
much publicity that many have
formed the opinion that the more
commonly used amplitude modu-
lation is obsolete. It is widely be-
lieved that F.M. reduces noise of
all kinds, including circuit and
valve noise, car ignition and elec-
trical machinery interterence, as
well as atmospherics; it is often
claimed, too, that it improves the
transmitter efficiency, increases
the service area of a station and
eliminates fading. Much stress
has also been laid on an alleged
improvement in the quality of re-
production obtainable.

In some cases the claims made
for frequency modulation have
been unquestionably exaggerated
and in order to determine its capa-
bilities the B.B.C. decided to
carry out actual trials in this
country. The results of these
trials are published in the B.B.C.
Quarterly and are of considerable
importance.

The first tests were carried out
at 45 Mc/s with two 1-kW trans-
mitters, one being installed at
Alexandra Palace and the other
near Oxford. One of them was
later removed to Moorside Edge
for tests in hilly country. The
tests were afterwards repeated
with a frequency of goMc/s. The
tests comprised propagation trials
(measurements of field strength
versus distance for both horizontal
and vertical polarization) ; fading
measurements; a comparison of
F.M. and A.M.; signal-noise ratio
measurements, and practical lis-
tening tests.

With the conventional ampli-
tude modulation the frequency of
the carrier is a constant and its
amplitude is varied in accordance
with the intelligence to be con-
veyed. Variations of loudness in
a musical programme, for in-
stance, alter the magnitude of the
changes of carrier amplitude, but
the different musical frequencies
are conveyed by different rates of

change of carrier
amplitude. With a
1,000-c/s tone as
modulation the
carrier amplitude
varies from a maxi-
mum to a mini-
mum and back
again 1,000 times a
second, and with a
2,000-C/s tone it
varies 2,000 times
a second and so on.
If the loudness of
the tone is altered,
the magnitudes of
the maxima and
minima vary until
a minimum corre-
sponds to the dis-
appearance of the
carrier at that in-
stant. This repre-
sents 100 per cent
modulation. Now
with  frequency
modulation the

Experimental
frequency medulation

trans-
mitter used at Alexandra Palace
for the trials

carrier amplitude is constant at all
times and it is the frequency which
is varied to convey intelligence.
Any variation of the loudness of
the intelligence alters the amount
by which the frequency changes
and different modulating fre-
quencies are conveyed by differ-
ent rates of change of carrier fre-
quency. Thus, with a 1,000-c/s
tone the carrier frequency varies
from a maximum frequency to a
minimum and back again 1,000
times a second, but the amount of
the variation depends on the loud-
ness of the tone. With a 2,000-
c/s tone the variations take place
2,000 times a second.

The theoretical limit to the
amount of the variation of fre-
quency occurs when the frequency
swing is from zero to twice the
carrier frequency. One could call

waany, americanradiahictans caom

this 100 per cent modulation. It
is, however, of no practical im-
portance for in the first place zero
frequency cannot be radiated and
in the second the frequency spec-
trum would be enormous.

Practically speaking, there is no
limit to the magnitude of the fre-
quency variation as long as it is
small compared with the carrier
freqnency. The maximum devia-
tion of frequency is usually fixed
by considerations of band-width
and 100 per cent modulation is
considered as occurring when this
deviation is reached.

In the U.S.A. this maximum
deviation has been standardized
at x75kc/s. In fact, with weak
signals there is an optimum de-
viation for the best signal/noise
ratio but it does not appear to be
very critical, and the B.B.C. con-
clusion is that there seems to be
no object in changing from the
value of t75kc/s. This devia-
tion was adopted in their tests.

In a frequency-modulation re-
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ceiver the modulation is usually
extracted by means of a discrim-
inator. This is essentially a cir-
cuit which provides an output
voltage proportional to frequency
when fed with an input of con-
stant amplitude. The frequency
deviations of the input are thus
converted to amplitude variations
of output. The discriminator and
detector are bound up together
and provide the A.F. signal from
the F.M. input.

Now all normal forms of noise
in reception consist of voltages
varying in amplitude, and with
amplitude modulation relatively
little can be done to eliminate
them. When the noise peaks are
of large amplitude and of short
duration they can be reduced by
means of limiters which cut off
everything above the signal level,
and much ingenuity has been ex-
pended in the design of such
limiters. Their use under proper
conditions can give a very con-
siderable reduction of certain
types of noise, but they do little
or nothing to reduce valve and
circuit hiss.

Frequency modulation offers
great possibilities of noise reduc-
tion because the noise, being in
the form of amplitude changes, is
of different character from the
modulation.  The use of an
amplitude limiter has no harmful
effect on the F.M. signal and it
substantially prevents the ampli-
tude changes of noise from reach-
ing the discriminator and detector
circuits.

Phase Modulation

However, it must not be sup-
posed that the complete elimina-
tion of all noise is possible. Noise
can phase-modulate the signal in
some degree and will then be
passed, and there are various
other ways in which even with a
perfect limiter noise can be com-
bined with the signal so that in
some degree it is passed through
to the discriminator.

The B.B.C. tests have shown
that in the case of receiver noise
—that is, valve and circuit hiss—
frequency modulation is about
25db  better than amplitude
modulation. A satisfactory ser-
vice can be obtained with a field
strength of 504V /m as compared
with goouV/m for AM. For a
high quality, very low noise, ser-

Wireless World

vice F.M.
2004V /m.

In the case of external noise,
F.M. has still a considerable ad-
vantage over A.M. Atmospherics
are in any case considerably less
on frequencies above 45Mc/s
than on the relatively low fre-
quencies normally used for broad-
casting, however, and this is also
true of some kinds of interference
from electrical machinery. When
the advantage of I' M. is added, the
net improvement is considerable.
Car ignition systems prove the
most important source of external
noise at high frequencies, and in
this connection it is worthy of
note that it is extremely rare to
find interference caused by mili-
tary vehicles. These are all fitted
with suppressors and one must
conclude that their universal
adoption would considerably in-
crease the service area of a sta-
tion.

However, the use of F.M. is a
considerable improvement over
A.M. although it by no means

would need about

eliminates ignition interference
completely. It has been found
that the polarization of the

radiated signal has a marked
effect and that horizontal polari-
zation is distinctly better than
vertical.  This effect has been

TABLE I—RANGE OF IGNITION INTERFERENCE¥

317

at which a motor car must be for
substantially complete inaudi-
bility of interference under con-
ditions of low ambient acoustic
noise. It is concluded that in
urban areas with frequencies
around 45Mc/s, a field strength
of 5mV/m would be needed for
a practically noise-free service.
With vertical polarization some
15mV/m would be necessary.

Polarization

So far as propagation is con-
cerned the tests have shown very
little difference between horizon-
tal and vertical polarization. In
some cases of reception behind
hills each has proved better than
the other; in one location one
may be the better while in a dif-
ferent place the other is to be pre-
ferred. Reflections from aircraft
can be troublesome and have been
noticed to be more serious with
horizontal than with vertical
polarization,

To sum up, the reduction of
ignition interference demands the
use of horizontal polarization
while the minimization of aircraft
reflections calls for vertical ; there
is little or nothing to choose be-
tween them on a purely propaga-
tional basis. The indication is
that horizontal polarization would

|
Field Strength

Extinetion Distance

F.M.

AM.

45 Mc/s
Half-wavelength|— — —
dipole 30 feet Horizontal Vertical Horizonta!
above ground polarization polarization polarization
(xV/m) | (yards) (yards)
50 | 200 200 ] At 100 yards the ignition
was very disturbing, but
' merged into the set noise
100 | 150 200 which was very high.
300 80 120 As abave, but less disturbing.
500 60 120 Perceptible at 100 yards but
merging into the set noise.
1000 , 40 80 190 yards
5000 | 25 50 120 ,,

found also at go Mc /s, and is con-
firmed by American tests.

The relative performances of
F.M. and A M. at 45Mc/s in re-
spect of ignition interference are
indicated in Table I. The first
column shows the field strength
of the wanted signal and the
other columns show the distances

wwWwW. americanradiohistorv com

be preferred at the present time,
but that if all vehicles were fitted
with ignition suppressors vertical
would be more suitable.

Ground contours are the chief
factors affecting propagation and
the nature of the soil is not of
great importance. It is necessary
to site the transmitter on high
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ground, for hills cast ‘shadows of
low field strength and, in general,
reception in valleys is less good
than on high ground. The height
of the receiving aerial is impor-
tant and the field strength is
approximately proportional to its
height. In the B.B.C. tests a re-
ceiving aerial height of 3oft was
used.’

Frequency has an effect on all

this and at goMc/s the shadows
cast by hills are more marked.
The kind of variation
occurs is well brought out by

that

Wireless World

presence of land or sea beneath
the transmission path also have
an effect.

In addition, ‘‘bursts’’ may
occur at ranges of over 100 miles.
They last for a very short time
and are thought to be caused by
reflections from ionic clouds sur-
rounding meteors. They are of
no use, but may result in inter-
ference from distant stations.

Although selective fading as
such does not occur, an analogous
effect is observed when the signal
can reach the receiver by two or

!
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a first-class urban service is taken
as needing a field strength suffi-
cient to over-ride practically all
ignition interference, and a second-
clagss service, one with a field
strength sufficient to over-ride
most of such interference. These
are field strengths of 5 mV /m and
1mV /m respectively, but in rural
areas it is considered that fields of
200 uV /m and 50uV/m are ade-
quate for first- and second-class
services.

It is interesting to note that the
primary service area of transmis-

served on high

ground, but on | 0001
the low ground s
just to the north = 9}%
it drops toaround 2

sopV/m.
Fading does
not usually occur
at distances of
less than 50 miles from the trans-
mitter, but can be appreciable at
longer ranges. The mechanism
is different from that at lower
frequencies and in general selec-
tive fading does not occur,
there being only a more or
less general variation of signal
strength. It is brought about
chiefly by changes in those condi-
tions in the lower atmosphere
which affect propagation. They
are mainly temperature and
humidity and they affect the
amount of refraction which
occurs. The latitude and the

sea level and an aerial power of 1
had a height of 3oft.

Fig. 1.

Fig. 1, which shows the ground  more paths, such as by reflections sions on goMc /s is rather greater

contour between : - 100,000

Alexandra Palace | I I [60.000

and Woburn to- B |

gether with the 1 | = ‘l | - .—;g.ggg

o | ls | i L "

;'cetlfa“styrengtgf THEORETICAL FIELD STRENGTH CURVE -

served. The A1 | | i | _|rep00  E

smooth curve re- ;E B

presents the ideal = =3 = - 3000

theoretical  field ‘:‘z, PR F2,000 %

strength. i} A, = 1 oo E

It will be ob- & \ [l A ; oo 2

served that the & | "l. !‘ w z
‘ -measured curve 5 30 L300 =
“ follows the ideal - Y e __|t200

in its general 20—t \ ,I'- ¥ [ L100

trend but has E | AL — Leo

marked varia- b — "

tions. The effect 30 '[2

of hills is well = " 0

brought out; ‘|‘ ) A

thus, at Dun- i

stable a field 1_J_ R

strength of some % AT i__g%_

i ) O — ==
750uV /m is ob- 2000F - - 30

N MILES

Field strength of transmitter at Alexandra

Palace with vertical half-wave dipole 6ooft above

from mountains or high buildings.
It results in distortion, but is im-
portant only when the strengths

of the signals from the different

paths are of the same order and
when the path difference exceeds
about one mile.

Distortion of this type was
noted on only one or two occa-
sions during the trials and was
eliminated by moving the aerial a
few feet.

It is difficult accurately to esti-
mate the service area at high fre-
quencies, but Tables II and III
show what is expected. In these

www americanradinhicstorviceaom

kW at a frequency of 90.3 Mc/s.
The smooth curve shows

The receiving aerial
the theoretical field strength.

than on 45Mc/s, although the
secondary service area is smaller.
This is largely because of the
lower level of ignition interference
at the higher frequency.

An advantage often claimed
for F.M. is the ‘‘ capture effect,”’
as a result of which an unwanted
signal is suppressed by a stronger
wanted one. It is often said that
the latter must be only 6db
greater for the effect to be evi-
dent. The B.B.C. tests show that
it must be 10db stronger to
avoid intelligible ‘interference,
20db for a just tolerable level of

Pyl
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interference and 3o0db for its
complete elimination.

With amplitude modulation
and common-wave working 46 db
is needed for substantially no in-
terference when the transmitters

TABLE II-SERVICE AREAS FOR 45 Mc/s

Wireless World

an inherently high-fidelity system.
This is largely because a compari-
son is made between a wide-band
F.M. system on high frequencies
and a narrow-band A.M. system
on the medium waveband.

(Horizontal polarization)

319

when the feld strength becomes
low. As F.M. gives a lower noise
level than A.M., this means that
the full band-width can be
retained for greater distances from
the transmitter and hence it can

' Radius of service area (miles)
Height of trans- Aerial Field-strength Receiving dipole aerial 30ft above ground
mitting serial No. of gain in Aerial multiplier |
above surrounding aerial field power from 1 kW with 5mV/m imV/m [ 200uV/m | 50uV/m
eountry stacks strength (kW) single dipole 1st elass | 2nd class | 1st elass | 2nd eclass
(Feet) urban urban rural rural
service service service service
1000 8 2.8 50 20 35 57 78 120
500 8 2.8 50 20 26 44 66 86
500 8 2.8 10 9.0 19 35 55 75
200 4 2.0 5 4.5 9 18 34 52
200 4 2.0 1 2.0 6 13 25 41
100 2 14 0.25 0.7 2.5 6 12 30
are  radiating different pro- In the latter case the number provide a greater service area in

grammes, but 15db when the pro-
grammes are the same. Tor a
second-class service this can be
reduced to 1odb.

With common-wave operation
and separate programmes, there-
fore, F.M. is about 16-20 db better
than A.M. for a firstclass ser-
vice, but with a common pro-
gramme the condition reverses
and A.M. is about 15db bhetter
than F.M.

So far nothing has been said
about quality of reproduction,

of channels is so gre