ssue:. CONTRAST EXPANSION METHODS REVIEWED
S S
Vol.LV. No. 6
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THERE’S A NAME BEHIND IT!

It has been specially designed to alleviate inter-

ference caused by radiation from electrically-
operated transport, vehicle ignition systems, electrical appliances using
commutator motors, lighting systems, etc. A high signal level is obtained
and this ensures better listening on all broadcast wavelengths, giving
maximum choice of programmes against a quiet background.

A 60-ft. polythene-protected dipole complete

with insulators and matching transformer, 80-ft.
coaxial screened downlead with polythene plug moulded to each end,
and a receiver transformer. All the necessary components for the Aerial
are included in the complete kit.

Write for Publication No. 2218 giving further information.

Obtainable only from recognised dealers. £€6.18.0

L Warve
ENTI-INTERFERENCE AERIAL

BRITISH INSULATED CALLENDER'’S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2

x o
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Lecold Lo
ELECTRICAL
TESTING
INSTRUMENTS

The world’s most widely used combina-
tion electrical measuring instrument. [t
provides 50 ranges of readings on a 5-inch
hand-calibrated scale fitted with an anti-
parallax mirror, and is guaranteed ac-
curate to B.S. first grade limits on D.C.
and A.C. from 25¢/s to 2Kc/s.

\ The meter will differentiate between A.C.
and D.C. supply, the switching being
electrically interlocked. The total resist-
ance of the meter is 500,000 ohms.

CURRENT: A.C. and D.C. 0 to 10 amps.
VOLTAGE: A.C. and D.C. 0 to 1,000 volts.
RESISTANCE : Up to 40 megohms.

AUDIO-FREQUENCY POWER OUTPUT:
0—1 watts.

DECIBELS: —25Db. to +16Db.

The instrumentis self-contained, compact
and portable, simple to operate and al-
most impossible to damage electrically.
It is protected by an automatic cut-out

e against damage through severe overload.
=S BEITISH MADE

PRIGE Various accessories are available for ex-
! ling wi
&19 + 10s, tending the wide ranges of measurements

. , quoted above.
Size: 8”7 x T}" x 11" 1

Weight : 6% lbs. (including leads). Fully descriptive pamphlet

available on application.

Sole Proprierors and Manufacturers :—

Fhe AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LTD.

WINDER HOUSE* DOUGLAS STREET * LONDON * S.W.1 Jelephone: VICTORIA 3404/9
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Success through constant research-can we help yous

LOW LOSS
CERAMICS

by

TAYLOR TUNNICLIFF

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.,
Alhion  Works, Longton, Stoke-on-Trent, Staffs.
London Office: 125 High Holborn, W.C.1.

*Phones : Stoke-on-Trent 5272 & Holborn 1951)2.

ol Eloctrical lests
m,m . PIFCO

=l 7 | | _IN-ONE RADIOMETER

with internal battery and multi scale the PIFCO Ali-

in-One Radiometer tests everything electrical, Radio
and P.A. Equipments, Houschold appliances of all
kinds. Car Lighting Systems, Bell and Teleprinter
Circuits. May be used on AC or DC mains.

e CIRCUIT TEST e LT TEST

Testsforopenorfaulty 0-6 volts AC or DC. e H.T TEST e VALVE TEST

circuits in all radio ® MILLIAMPERE R . Y 5
and electrical appara- TEST Sezlt?‘svecdlh.di:ac{ Made by inserting
tus  and domestic 0/23 m.a. scale for on any mains, valve in socket
appliances.  Equally testingtotaldischarge AC or DC on front of meter.
fortesting car lighting from battery or test-

and starting circuits. ing single cell.

Write for full details and
Export terms. Overseas
Agency enquiries Invited.

PIFCO LTD., PIFCO HOUSE, WATLING STREET, MANCHESTER, 4
and at PIFCO HOUSE, GT. EASTERN STREET, LONDON, E.C2

| =
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The NEW EDDYSTONE

'680° COMMUNICATIONS RECEIVER

A high-grade instrument with wide frequency coverage
for PROFESSIONAL COMMUNICATION REQUIREMENTS

The ‘680" is a fifteen valve superheterodyne receiver embodying advanced technique. New features in the
design add to the outstanding and reliable performance of which the receiver is capable. The appearance is

impressive, whilst the construction and general workmanskip are of the finest in the industry.

SPECIAL FEATURES INCLUDE:;

Continuous coverage from 30 Mc,s to480 K/cs. ® High signal-to-noise ratio and sensitivity.

Two Radio-Frequency stages. ® Highly attenuated Image response.

Two L.F. stages. Very effective A.V.C.

Crystal Filter. Large accurately calibrated dial.

Beat Frequency Oscillator. Provision for twin feeder and single aerial.

Push-pull output stage. Variable dial ilumination.

Variable Selectivity. Modern miniature all-glass valves.

“S’ Meter. Flywheel loaded tuning device - 140 to | reduction ratio.
Neise Limiter. Mechanical bandspread logging device.

Standby switch. All controls separate and conveniently arranged.
Stabilised H.T. voltage to Oscillator, etc. Robust construction.

Provision for relay operation of transmitter. Finished for tropical service.

The complete frequency range—from 30 Mc/s to 480 Kc/s—is covered by five switched coil assemblies with an
overlap between each.  The gear-criven, flywheel controlled mechanism is positive, free from packlash and very
smooth in action. The mechanical bandspread device takes the form of an auxiliary dial and gives a scale length
equal to nineteen inches per range. The dial can be read to one degree. I.F. transformers are permeability
tuned to 450 Kc/s. Operates from A.C. mains, |10 and 200/240 volts, 40/60 cycles. The front panel and tuner
unit chassis are aluminium, and the remaining units of stout brass, heavily nickel-plated. Lift-up lid. The cabinet
and front panel are finished a handsome ripple black, set off by plated handles. The finger plate is black and silver.

Dimensions:—16%" < 13%° > 8%" high.

LIST PRICE IN UK. £85 (No Purchase Tax)

Government Depariments, Official bodiex and all interested individsals are invited to write for completely informative folder to

STRATTON & CO. LTD.

EDDYSTONE WORKS, ALVECHURCH ROAD, WEST HEATH, BIRMINGHAM, 31
Cables: STATNOID, BIRMINGHAM Telephone: PRIORY 2231/4 )
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High Fidelity Reproduction
has for many years been a major speciality with
WEBB’S and we demonstrate the leading makes
of amplifiers, loudspeakers, radio feeder units and
pick-ups.

We invite you to hear and compare :—

LEAK “POINT ONE’> AMPLIFIER.
The amplifier that cannot be technically faulted
either on its measured performance or engineering
workmanship. Aural judgment amply confirms the
maker’s claims. Price £25 15 o
(Separate LEAK remote control pre-amplifier.
Price £6 15 0) |

ACOUSTICAL “QA/I12/P”” AMPLIFIER.
Unexcelled for high-quality combined with extreme
compactness. Including built-in pre-amplifier giving
bass and treble control, the size is 10}in. x 8}in. x 7in.

Price £30 o o

Hear these (and other good amplifiers, such as Charles,
Webb’s ““ MC/QA,” Sound Sales, etc.) working with
speciality equipment.

LOUDSPEAKERS. ’
Voigt Domestic  .......... 0000000000 £87 10 o l
Mordaunt “ Duplex” .............. 98 Guineas
Wharfedale “ Corner™................ 548 10 ©
Barker ‘“ 148A >’ Chassis .............. 15 15 ©
Sound Sales ““ Phase Inverter > ........ £12 10 ©
Acoustical “ Labyrinth > ............ £19 10 ©
Wharfedale Wi1sCS .................. £12 10 ©
Also—Rola Gi2—Wharfedale Wi12CS—Goodmans |

Axiom—B.T.H. R.K,, etc. I
PICK-UPS.
Wilkins & Wright “ N > Moving Coil .. [£7 10 7
Brierley “ Ribbon™ .................. £10 14 9
Connoisseur Moving Iron  .......... £4 10 6
Decca Type “D ™ .................. L6 4 4

This is only a selection from probably the largest and most
varied stock of * High Fidelity” apparatus in the Country. '

Y Webb’s Extended Payment Scheme available
on all equipment.

WHY NOT HEAR AND DECIDE FOR YOUI?SELFI

|

IN OUR DEMONSTRATION ROOM ?

Webb's Radio, 14, Soho St., Oxford St., London, W.1

Phone : GERrard 2089, Shop Hours : 9 a.m.—5.30 p.m, Sats, 9 a.m,.—I p.m,

Wireless World

A LN

: D.C.
/~ Oscilloscope 168412

~——

AN EXAMPLE from the Furzehill range of fine
instruments is this high-grade oseilloscape for industrial, radio
and television applications. Both axes kave identical d.c.
coupled high sensitivity amplifiers with symmetrical inputs and
a level frequency characteristic from zero 10 3 M/es. Particu-
larly valuable features are the instantaneous action of the shift
controls, expansion of the time hase scan from § to 5 screen
diameters, negligible phase shift in the amplifiers and auto-
matie amplitude-limited synchronisation.

For full details of this, and other instruments in the Furzehill
range, write for our new illustrated catalogae.

FURZEHILL
BOREHAM WOOD

LABORATORIES
HERTS

LIMITED
Tel. ELStres 1137
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Mﬂfe]'jﬂl THERMIONIC

NICKEL. COPPER i
BI-METAL FOR _—
RADIATOR FINS

SEAMLESS /
CATHOCE TUBES

NICKEL COPPER  /
B-METAL FOR
ELECTRODES

MALLORY MINIATURE SPOT
WELDING ELECTRODES AND
HOLDERS FOR ASSEMBLY

NICKEL CONNECTING TAPES,
AND FILAMENT TAPES FOR
DIRECTLY HEATED VALVES

Specialised Products of

Johnson >

Matthey

JOHNSON, MATTHEY & CO., LIMITED, HATTON GARDEN, LONDON, E.C.I

VALVES

MALLORY 3M GRID
SUPPORT WIRE

NICKEL CLAD COPPER

GRID SUPPORT WIRE

VITREOUS ENAMEL
TRANSFERS

Telephone : HOLborn 9277

G.D. 109
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{REGO. TR ADE MaRK)

THE INSULATOR

May solve your Insulation Problems

with the following

UNIQUE COMBINATION OF PROPERTIES

® HIGH DIELECTRIC STRENGTH @® NON-TRACKING
@® LOW-LOSS FACTOR ® RESISTANT TO FUNGUS GROWTH
@ HEAT RESISTING @ WILL NOT SHRINK OR WARP

® MANUFACTURED TO CLOSE TOLERANCES @ LOW EXPANSION CO-EFFICIENT

MACHINED TO CUSTOMER'S REQUIREMENTS OR AVAILABLE
IN SHEETS, RODS AND MOULDINGS

Also makers of INGRAM MYCALEX Capacitors utilising MYCALEX
as a dielectric with plates moulded in, to form a sealed unit

'Phone: CIRENCESTER 400 or send enquiries to

MYCALEX COMPANY LTD * ASHCROFT ROAD ° CIRENCESTER GLOS

[ ] [ ] [ ]
Simplicity —
To the squirrel, the task of cracking a nut
and extracting the kernel is simplicity itself.
To the engineer, the task of tackling a
difficult fault on a defective radio set or other
electrical equipment and getting to the
source of the trouble quickly is greatly sim-
plified with the aid of a Weston Model E772
Analyser. This instrument has high sen-
sitivity—20,000 ohmns per volt on all D.C.

ranges—its quality is unequalled and it is
designed to save you time, tronble and

money. Please write for details.

WESTON" eatiyoce

SANGAMO WESTON LTD. . ENFIELD . MIDDX. Telephone : Enfield 3434 & 1242
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P
<mnn[ﬂ) QUALITY TRANSFORMERS

g FOR
RADIO, TELEVISION AND INDUSTRIAL ELECTRONICS

Woden Transformers are specified in many prominent journals. Components are available for ** Wireless
World,"' Williamson Amplifier, «Electronic Engineering’’ Home Built Televisor, R.S.G.B. Modulator, etc.

Industrial Transformers, one, two or three phase either open or

protected, oil or air cooled, are made for many purposes including

Power Distribution, Electric Furnaces, Radio Transmitters, R.F.

Heating Equipment, Electronic Apparatus, etc. All types are made
up to 100 KVA.

Swww e -
CERER-

{

|

Type R.M.S. 31

Type R.M.S. 31 Drop Through
Transformers,as shown above,

are particularly suitable for For manufacturers a very comprehensive range of open,
Set Manufacturers and for shrouded potted and hermetically sealed components are
service replacements. available in both mains and audio types.

S The De L T ¢ - Woden Transformers are In
2 sl'kl\c?wneonut)l{'li 1;3“?50552;' f:“;' heavy demand for the Overseas
the Amateur Transmitter and Market.  Special Types of
Manufacturer of communica- Shrouded and Open Type com-
tion receivers. This typ2 of ponents have been produced at
transformer is of attractive very keen prices o B GO
appearance - and first class . .
design. clients to purchase a first class

product to meet world competi-
tion. Send for special Expor:
Price List.

WODEN TRANSFORMER CO L™”

MOXLEY ROAD - BILSTON « STAFFS . - .~ - TEL: BILSTON 41959.
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Here are sels
to delisht the expert

* WITH 2 YEARS’ FREE *
ALL-IN SERVICE IN THE HOME

Apply any test you wish to these Sobell S-valve
superhet table receivers. You will find that every
component is superbly engineered. Check the circuits,
the signal rectification, the L.F. selectivity, the audio
sensitivity —and any other points you like. They’ll
oll satisfy your critical judgment.

We'll say nothing about the obvious —the pleasing
cabinets, the simple controls, the easy-to-read 3 wave
band tuning dials, the special gramophone pick-up
sockets with automatic switches, the provision for
external loudspeakers—because these are * musts *’
in sets designed to the highest standards.

The two models illustrated are 519P and 519W
respectively, working on 200-250 volts A.C. only.
There's a Sobell dealer in your district— he’ll be
glad to arrange a thorough demonstration.

" AND TELEVISION

Advt. of Sobell Industries Limited, Langley Park, Nr. Slough, Bucks.
‘Phone : Slough 22201/5

Wireless World June, 1949

KOLECTRIC

AUTOMATIC COIL
WINDING

Type

MACHINE
A1l

This machine is precision built and it embodies all the
latest improvements in coil winding technique.

It is suitable for winding coils up to 57 (I127m/m) dia-
meter and 7}° (190.5m/m) long. Minimum length of coil
7/32" (5.6m/m).

Among the mony feotures to be found on the Type Al/l
mochine are the following :(—

@ A clear Wire Gauge Indicator is fitted with a glass window
and calibrated in mils, or millimetres, as desired. The
machine can be quickly set to wind any required wire gauge
020" (.508m/m, and .001” (.0254m/m).

@ For setting purposes, micrometer adjustments are provided
on the trip rod. These enable the machine to be set to the
required width of coil to fine limits. The wirefeed carriage
automatically reverses its direction of travel when the trip
rod operates.

@  The railstock is fully adjustable along its bed and the centre
is spring loaded to enable rapid change of the coil former.

Please write to us for illustrated leaflets Al/l, Al/2
and RT/I, which contain a full technical specifi-

cation on the machine and reel stand.
KOLECTRIC
LIMITED
Dept. W

i GROVE HILL, BEVERLEY, EAST YORKS.
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PICK-UPS AND CARTRIDGES

G.P.10 wi:h ““‘unbreakable’? G.P. 12 high fidelity model with pet- G.P. 15 Microeell Cartridge
crystal. Output 1.7 voles at 1,000 ¢/s;  mancnt sapphire stylus, Output 1 volt for microgroove or standard 78 rpm
fange 70—8,000 ¢/s. at 1,000 ¢s; range 30 — 14, c/fs. fecordings,

MICROPHONES

For acoustic measurements,
industrial noise measurement,
disc recording technique, and
: P.A. systems.

The MAGNETIC
TYPES G.P. ¢
and G.P. 7

Type MIC I¢ (illustrated)

High fidelity model with flat response
from 30 to 10,000 cfs.

Type MIC 22

General purposc mocel with substan.
tially flat response frora 4o to 8,000 c¢/s.

Good  perforimance with

DISC ¢ UTTER HEADS ' cxeeptionally robust constraction. Range

100 — 4,500 c/s.

HEARING - AID MICROPHONES
TYPE R.H. 2

Gouud pertormunee and modest lhgh-quah’ty cutting head for ACOS technique ensures maximum performance

prie make it deal for amareyr professional use, within minimum  practica} dimensions.  Seven

recordist. 'Pes and sizes available,
pe:

PILLOTONE “Individual ** LOUDSPEAKER MINIATURE EAR-PIECES

Fot hospital or personal use,
giving quality cquivalent to
normal  loudspeaker without
disturbing others.

TYPE RE. 5

For hearing.aid use; unobtry.

sive, light in weight, and wighy

Solv distributors of 1he - Pillotons® “ideal” performaaee

ti¢ British Inles, Messrs. Pbilips
Electrical Limited,

TORONTO - MAY 3010JUNEIO

{ExmtmiToR
Stand 1723

0SMOcoRyp . LTD - ENFIELD .
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VICTORIA “SPECIALS”

A very keen interest is taken by the technical staff at Victoria
Instruments in the design and developmeant of special-purpose
instruments. This willingness to undertake the * teasers’ does
not surprise those who already buy Victoria products. Users of
electronic measuring instruments should avail themselves of this
service, and take a leaf from the book of some of the largest firms
in the electronic industry.

PORTABLE TEST SETS

Robust moving iron instruments. Suitable for the Electrical

Contractor or Automobile Electrical Engineer.

Size: 331" x 31" x 21" overall
complete with carrying strap.

SQUARE FLANGE METERS

These combined instruments are 4 Large Open Scale. Mirror
made in many standard ranges.  Scale can be supplied if required.

Combination exa ples : RANGES :
260V A.C. or D.C. A.C.from IV-10kV
D.C. From 5mV-10kV
25V A.C. or D.C. 5uA-5000 Amps.

25A A.C. or D.C.
Other Combinations to order

VICTORIA INSTRUMENTS

Proprietors : V.l.C. (Bournemouth) Ltd.

MIDLAND TERRACE - LONDON-N.W.10
Telephone : ELGar 7871/2

2222 722 %

7W c/cz

Y ZZ 7/

Low distortion and noise level.
Fidelity of reproduction over the desired frequency range.

Low output impedance to assist in reducing speaker ?//’
resonances. .
%;

Accurate matching of the audio drive to the push pull 7
output stage. Z
Negative feedback to reduce self generated distortion. %

Non-distorting tone controls with full compensation for
recording characteristics.

Sound mechanical construction.

MHTIHNN

\\

Reliability and constancy of performance.
Attractive case to fit in with home furnishing schemes,

[' .
onnoisseur
Ease of installation.

We proudly present our Q5 Amplifier which reaches  any pick-up or radio unit capable of delivering O.1 V.
a still higher standard of high quality record and radie Before despatch each amplifier is carefully tested in
reproduction. our laboratory, balanced for minimum distorticn and.

Designed primarily for use with the 'Connoisseur’  supplied with all necessary cables, plugs, instafation and
pick-up, it will give superb reproduction when used with  service instructions.

AR.SUGDEN AND CO. (ENcINEERS) LTD., BRIGHOUSE, YORKSHIRE.

\\

N A\

N

AN NS

SN

R
\

7
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Using reels of magnetised paper—or *“Magic Ribbon >—the **Sound-
mirror ”* will record and reproduce with perfect fidelity THE
SPOKEN WORD ; MUSIC, from a violin concerto to a full
orchestra; SOUND EFFECTS of all kinds. It gives life-like tonal
quality (without scratch or extraneous noises) of any desired
volume equal to the best radio receivers.

Perfectly designed for simplicity of operation—you can’t go wrong—
one single finger tip con-
trol provides for play—
record — rewind or fast
forward requirements.
The “Soundmirror™”
Recorder is a complete
electronic unit — contains
speaker, amplifier, micro-
phone and is equipped with
jacks for easy hook-up to
radio, public address and
other electronic audio
systems.

THE

oundmirror

MAGNETIC TAPE

7

Advertisements 11

“Soundmirror” gives a {ull
unbroken half-hour’s recording
on every reel of ' Magic Ribbon.”

“Soundmirror™ “Magic
Ribbon ' can be erased and used
an indefinite number o times.
Erasure is accomplished
automatically whenever a new
recording is made,

**Soundmirror ”* ** Magic Ribbon '
can be cut and spliced — short
recordings joined together —
unwanted parts removed. The
unwanted portions can be erased
and used again,

“Soundmirror '’ " Magic Ribbon ™
is easy to handle —it does not
become coiled or tangled. Easy
to handle—easy to thread—easy
to store.

RECORDER

Protected by British & Foreign
Patents & Patents Pending

THERMIONIC PRODUCTS LTD, LEA0tts m 1t ricto o

Head Office :

Telephane : Whiteho:l 642234

Morris House, lermyn Street, Haymarket, London, S.W.I|
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DIRECT

RECORDING DISCS

These cellulose lacquer aluminium discs are unequalled for
their high petformance — a frequency range extending to well
above 10 Kc/s is casily recorded and reproduced.  They con-
sistently permit efficient cutting over a range of ambient

tempcratures of from o°C. to 60°C. Used by leading broad- |

casting stations, film
studios, private and
commercial recording
studios. Can be CUR
stored indefinitely RE
either blank or I S
recorded. P R /
3 in, C E
6'"’ Doll})]e Side s
7in . DOUI)[‘-. Sl'd d
. I)D ubje. Sig e
e
> Oubj. Sided
" Fo
‘Si: /o Side
D 8le Sidec;i 4/6d
o Sideg, 563,
ubl]e Sided 5/3(1.
geslded 8/9([
Bouty,

4 MASTER

¥ RECORDINGS
FOR PROCESSING
M.S.S. Discs are ideally suited for recording
“ Masters ” for processing. Over-size” discs are
necessary — for pressings 16", 12", 10" diam.
use discs 171", 13", and 12" diam. respectively.

M.S.S. RECORDING COMPANY LTD.

POYLE CLOSE, COLNBROOK, BUCKS,, ENGLAND

E.H.T.

Wireless World June, 1949

FROM LINE
FLY BACKO©

i 4

- 6kV

TYPE 36EHT35
RECTIFIERS

Peak pulse input approximately 2,500V.
Output approximately 6kV at 100
micro-amperes.

Simple . . . efficient ... and reliable

Write for data sheet No. 60, to Dept. W.W.6

 WESTINGHOUSE BRAKE & SIGNAL
CO., LTD.

' 82 YORK WAY, KING'S CROSS, LONDON, N.1

-~




June, 1949 Wireless World

gonuy
L

UNDER CHASSIS VIEW OF THE TL'¥2 POWER AMPLIFIER
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LEAK equipment is built to laboratory standards in materials and workmanship by experienced men.

REMOTE CONTROL
PRE-AMPLIFIER RC/PA

£6 - 15 - O st

An original feedback tone-control circuit which will

become a standard.

No resonant circuits employed.

@ Distortion: Less than a.c59,.

@ Switching for Pick-up, Microphone and Radio,
with automatic alteration of tone-control char-
acteristics.

@ High sensitivities. Will operate from any moving-
coil, moving iron or crystal P-U.: from any
moving-coil microphone; {rom any radio unit.

@ Controls: Input Selector; Bass Gain and Loss:
Treble Gain and Loss; Volume.

Output Impedance: 0-30,000Q at 20 kc.p.s
The unit will mount on motor-board through a cut-out
of 10}in. x 3}in., or it can be bolted to the power
amplifier, when, with a top cover, the whole assembly
becomes portable.

For use only with LEAK amplifiers.

TL/12 12W. TRIPLE LOOP
POWER AMPLIFIER

£25-15-0 st

A Leak triple loop feedback circuit, the main loop
giving 26 db. feedback over 3 stages and the output
transformer.

@ Push-pull triode output stage. 400 V. or: anodes.
@ No H.T. electrolytic smoothing or decoupling

candensers.

@ Impregnated transformers; tropically finished
components.

@ HT. and L.T. supplies for pre-amp. and radio
units.

@ Distortion : at 1,000 c/s and 10 W. output, 0.1%;
at 60 c/s and 10 W. output, 0.19%; at 40 ¢fs and
10 W, output 0.219)

@ Hum and Noise: —80 db. on 10 W.

@ Frequency response: -ko.1 db., 20 c/s-20 kcfs.
@ Sensitivity: 160 mV.

@ Damping Factor: 20. Input impedance: 1 MQ.

Output impedances: 2Q:; 7-9 Q; 1520 Q:
28-36 Q. Phase margin 20° 4 10°. Gain margin
10db 4- 6db.

25 W. model available at £27.10.0.

Used with the RC/PA pre-amplifier and the best complementary equipment the TL{12 power amplifier gives to the music-
lover a quality of reproduction unsurpassed by any equipment at any price. It is designed in a form so that the power

amplifier can be housed in the base of a cabinet and the small
If you wouid like to know more about amplifiers in general,

pre-amplifier mounted in a position best suited to the user.
and the TL/12 and RC/PA in particular,

WRITE FOR BOOKLET W/TL/I2

H. J. LEAK & CO.

LTD. (&st. 1934)

BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W3,

Phone : SHEpherds Bush 5626.

Telegrams : Sinusoidal, Ealux, London.

Foreign : Sinusoidal London.
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The heart of a Vibrator Power Unit (which
supplies IL.T. Current from low power D.C.)
is- the vibrator itself. Unless that gives a

NON- Y first class performance and goes on giving
A E : it for many, many hours, you have a heap
VIB A ] of trouble on your hands. Hence the
gVOLTS ! popularity of the ** Wimbledon ** Vibrator
TYPE NS among many well known radio and electroni
MFG BY engineers. We have done a great deal of
| WBLEDON Eng work on this Vibrator and we think it is just
MORDEN SURGm, a little better than any other you can get.

We are producing both synchronous and

non-synchronous Vibrators and a complete

\ range of Vibrator Power Units. Write for
—— full details and judge them for yourself.

WIMBLEDON

ENGINEERING COMPANY L TD
GARTH ROAD - LOWER MORDEN - SURREY - TEL.: DERWENT 4814, 5010

; MADE I ENGLagy

CRC3

JAL OFFERS
SPEC !
TYPE RF26 U.H.F. CONVERTER UNIT. Needs no modification,
covers 50-60 mc;s. Can be used with any superhet covering 7.5 mc/s
(40 metres). Supply required 6.3 v. | amp. htrs., 250-300 v. 30 m/A H.T.
3 stages, R.F., mixer, osc., 3!l tuned. Al parts and chassis silver plated.
Muirhead 5.M. drive. Connections external. Idcal for 5-metre band or
Birmingham Television. PRICE 35/-, postage /4.
TRANSMITTING VALVES. Brand new and boxed. Type 8308, 25/- ;
832, 25/- ; 832A, 25/- ; 807, 8/6 ; 866:866A, 25-; 805, 45/-. Also com-
plete sets brand new R.C.A. Valves for A.R.88 Rx. Price £6 10s. 0d.
CHOKES
Heavy duty, fully shrouded in cast aluminium reccangular * Pots.” (These
are 200 m/a, 262 m/A and 300 m/A amateur rating.)
30 hy. 100 m/A 150 ohms (wt. 14 Ibs.). Price 20/-, postage 2.6,
20 hy. 126 m/A [00 ohms (wt. |4 Ibs.). Price 22/, postage 2/6.
30 hy. 150 m/A E50 ohms (wt. I8 Ibs.). Price 25/, carriage 5/-.
R.F. Chokes, pie wourd. 2.5 mH 100 n/A Rx type, 1/6 ; 2.5 mH 250 m/A
= Tx type, 1/9.
CONDENSERS, Midget tuning, tin. spindle, ceramic end plates, panel

Tl H []' B 'ld e mtg. Code P20 20 mid. double spaced, 2/~. Code P50 50 mfd. single

l[} ﬂ l[l lll '.al spaced, 2/6. Code P00 100 mfd. single spaced, 2/9. Ditto two-gang or
split stator code 2P6.5 2 x 6.5 mfd., 3/~. Code 2Pl 2 x 11.0 mfd., 3/6.
Midget Trimmers. Double spaced ceramic end plates as type P20,

3,
and Ritherdon's make the
mektal parts!

For many years Ritherdons have kept chappies like

this happy by supplying the metal parts with which | E:O%d:nzo.'s?r?gﬁms;}:‘;&, ng’e T50, 50 mfd., single spaced, 2/6. Code T100
to t"}k?r! . CONCENTRIC CABLE for transmission life, dipole antenmas, and
But, it isn’t only the amateur that knows Ritherdons. ideal for television equipment. Aversge impedance, 72 ohm., }in, dia.,
Apart from wireless chassis, metal stands and cases, 1/6 yd. : tin. dia., 1/2 yd.

RIBBON FEEDER for folded dipoles, 300 ohm heavy duty low-loss twin
lead. Price 24d. per foot.

Numerous other bargains are now available. 5end 3d. in stamps for No. 8
Special Offers list and Raymart new illustrated catalogue "' W."

they specialize in sheet metal work, especially for
electrical equipment and Radio & Television. All
work can be enamelled or electro-plated before
leaving the works because Ritherdons are fully equip
ped for this work too.

ﬁ:f)lr; ptth:ti:en?i?:.n advice; enquiries will receive ‘ R A DIOM ART
BITHEHI"]N & EI] LT]] | 4, HOLLOWAY HEAD, BIRMINGHAM, 1.

Tel. : Midlond 3254,

LURNE STREET, DARWEN, LANCS. Phone: Darwen 1028 | _——— S
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and all radio components
SSS=SSE= S === FREQUENTITE — FARADEX — TEMPRADEX

STEATITE & PORCELAIN PRODUCTS LTD.

Stourport on Severn, Worcester Telephone: Stourport |11 Telegrams: Steatain, Stourport @

SP8
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the

"TOPS”
TELEVISION

]

Aerialite Tele-

vision Aerials are

being installed as '
fast as they can be pro-
duced. Good technical

design, ease of fitting and

robust construction, are
all strong points of the
eptire Aerialite range.
For clear, sharp, steady
pictures with never a
“ghost”, Aerialite, the
television aerial for all
clrcumstances, is the name to
remember. Send for illustrated
booklet giving full details,

Made by AERIALITE LTD, STALYBRIDGE, CHESHIRE

~

Wireless World June, 1949

The
very latest

AUTOMATIC
RECORD PLAYER

has no gadgets
and switches

Extremely simple to
operate, this new auto- §
matic Record Player has
been designed for maxi-
mum efficiency and embodies
many special refinements. Easy to
load and unload, the machine will play
eight 10" and 127 records, mixed together if
so required. Record changing takes only 4} seconds

and any record can be repeated by a touch of the control

knob. Thisis the only switch onthe instrument and it is used
for stopping and starting, loading and unloading and repeating
or rejecting records.

FROM GOOD
RADIO DEALERS

RETAILS AT

£19 - 10 - 0

This model will shortly be available Plus Tax
with High Fidelity Pick-up for with crystal or magnetic
9/- extra. i

pick-up.
OTHER MODELS FROM
Made and Guaranteed by 8 GUINEAS Plus Tax.

Richard Allan't5°

CALEDONIA ROAD, BATLEY, YORKS.

ENEW V75"

SPF—E\R‘F LIST 121/2 K=

Makers of the famous *‘ Bafflette "’ Extension Speakers.

SIGNAL GENERATOR Model 1

Frequency Range

~> 110 to 50 Megacycles.

F With calibrated ex-
tension covering Lon-
don, & Midland Tele-
vision frequencies, at
over 60 Megacycles.
Modulation
400 C.p.s. sinusoidal.
Attenuator
5-step ladder, with
fine control.
Output
Switched via single
test-lead, RF.and AF.
1 volt Max.
External Radiation
Less than | micro-v.
For A.C. mains
operation. Complete
with Standard Dum-

my Aerial.

BJECT.

NS@ENTS EXCELLENT PERFORMANCE
\\_/’ ATTRACTIVE APPEARANCE
LOW_PRICE
INQUIRIES INVITED HIGH EFFICIENCY

SPHERE RADIO LIMITED
HEATH LANE. WEST BROMWICH, ENGLAND
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“Why not work a little faster? ”

Says Sir Stafford to us all,

“ There’s a purpose right before us, ﬁ

PRODUCTIVITY’S the call.”

See how eagerly DESOUTTER Tools

on bottlenecks advance !

They are waiting on your signal—
—give each Little Horse his chance !

Will you, won’t you, will you

give each Little Horse nis chance ?
Will you, won’t you, WON’T YOU

give each Little Horse his chance ?

Specialists in Lightweight Pneumatic and Electric Portable Tools.

DESOUTTER BROS. LIMITED, THE 1=YDE, HENDON, LONCON, N.W.9.  TELEPHONE : COLINDALE 6346-7-8-9.  TELEGRAMS: DE PNUCO, ~YDE, LONDON
CRC203

C
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et *“Mighty Midget™

Baast Your Sales

INC. P.T.

GENERAL SONIC INDUSTRIES

(Formerly General Electrical Radio)

21-29 SHENE STREET,

3 valve, plus rectifier, midget radio receiver; 200-250 volts A.C.
or D.C.

Cabinet: Fully seasoned wood, ﬁnishe.d in polished walnut
Valves: latest British Octal and Ballast Type

Coils: High *“()” iron cored on *‘low-loss ” formers
Wave-range: 200-550 metres

Chassis: Steel, plated for reliability & long life

Loudspeaker: 5” dia, ** Monobolt™ construction, to which is
fed 3 watts of Audio Power

Guarantee: 12 months .

® Apart from Mains, the only connection is an aerial supplied

with the set

Volume. Tone and Sensitivity are remarkable from a Radio
measuring 83” x 77 x 4}”. The advertising campaign now getting
into its stride, will be increased in volume and tempo, as space
becomes available

BATH STREET, LONDON E.C.1

fDependable Di-electrics

and DI-JELLS

—for insulating, filling, impreg-

nating, waterproofing, sealing

and finishing radio and electrical
components, cables, etc.

ALL GRADES ARE DESIGNED TO
MEET DEFIN'TE CHEMICAL, PHYS]CAL
AND ELECTRICAL STANDARDS.

For technical advice and samples, phone
k TEMPLE BAR 5921,

ASTOR BOISSELIER &« LAWRENCE L0 Z

NORFOLK HOUSE*MORIOLK STREET » STYRAND - W: C'}

Works and Laboratories: West Drayton, Middlesex.

—M.R. SUPPLIES Ltd.—

offer the tollowing reliable Public Address and Lab +4 § for i diate
delivery from stock. All prices nett,
P.A. SPEAKERS, n1/coil pressure type P.M. Units, 15 ohmn coil, with 600-ohm line
multi-matehing tranaformer, in weatherproof housing, handling 10-watts, atandard
P.A. thread, #in. (18 t.p.1.). Best makes, reconditioned as new, §8/6. Projector
Horus, to snit :—30in. rquare type Dispersive Horns, all metal, 45/6. (despatch 8/6)
or the Unit and Horn complete for £5/5/= (carr. pald U.K.). Also 42in. all-metal
exponential Horns, brand new Grampian, £5 (unpainted) and £5/10/= (sprayed
grey) (des. 4/6). These will alao fit above units, STEEL TRIPODS for P.A. Speakers,
ggpudlng to 12ft., adjustahle height, aturdy rigid type for all weather conditions.
/= (des. 5f-).
FRACTIONAL MAINS MOTORS. 200/250 v. A.C. Brand new, shaded pole. Running
torque 400 gram/ems., 1,200 r.p,in. 100% starting torque. Silent in operation.
Shatt 1in, long by in. Frame 3}in. by 3tin., 32/8. (It should be noted that these
are motors designed for malna use, not the inefficient ** conversion ** types generally
offered).
AIR COMPRESSORS, the hest type with 12 steel cooling fins, t otal length 8in. 400 1bs.,
per aq. in. 6-key splined aocket drive, 26/- (des. 1/6).
A.C, MAINS CONTACTORS. Coll 230 v. 50 c. Contacts 3-pole each 10 anips, supplied
with these wired in parallel for 30-amp switching. Smart action, silent in use, On
panel 8. by 4}in., with cover, 17/6.
MINIATURE RELAYS. XNote the very emall dimensions: 1}in. by §in, Switching
two single-pole change-over (paired contacts, platinnm) Resistance 65 ohms, type
10F/2724, 7/8 each. Svecial vrice for quantities.
DECADE RESISTANCE BOXES (by best preciclon makers) Unite 0/10, Tens 0/100,
with additional 100 ohme. Fitted m/coll Galvo, switching for Wheatatone Bridge
and other tests, in fine portable case, 16in. hy 7}in. hy 6in., 65/- (des. 2/-).
CAMBRIDGE THERMO-COUPLES for instruments, Rated 5 m.a. (max 10 m.a.).
Withstandard 4-pin valve-cap. Boxed, withtest-datalabel, 7/@.
MILLIAMMETERS, very special offer of 0/20 m.a. 2{in. proj. type., high-quality
m'coll, ex-Govt., Brand new, 6/6. Also 2in. flush, 0/150 m.a. m/coll, same price
Here i8 a real opportunity.
BLOWERS, 12/24 A.C./D.C. (tapped). Tnlet and outlet approx. 1}in, dia. Overall
length }in. Very powerful blast. With mounting bracket, 27/6. Transformers
specially wade for use with the Blowers, enabling theni to be used on 200/220/240 v.
A€, mains, 22/6.
ELECTRIC WATER PUMPS, Brand new, immersion, self-priming. Approx. 18in,
long and 2in. dia. with adjustable mounting flange. The impeller 1s driven by a
precision nmiotor within the tube. Delivery over 300 g.p.h. Operation 12/24 v, A.C.,
D.C. 28/6. Or with Transtormer specially made to enable the Pump to be used on
200/220 240 v. A.C. mains, 47/ complete (den. 2/-). Also the well-known Stuart
Electric Water Pump, operation 220/250 v. A.C./D.C. Soundly constructed of none
ferrous metals for exposure and long life. No. 10 (120 g.p.h.), £5/16/= (des. 2/-).
No. 12 (600 g.p.h.), £8/10/- (des. 3/6). Supplied with instructions and makers’

guarantee.

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 ¢. Spindles for
hours, minutes and seconds hands. 8ingle-hole mount,silent running.

Supplied with plastic dust cover, 3{iu. dia., 2in. deep, and fiex. ready for use, 37/8
Setofthree hands to fit,suitable for 5-8in. dial, 2/, (Notsold separately).

Please include sufficient for packing/despatoh. Our new List of Variable Resistances
and Dimmers is now ready.

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

Telephone: MUSeum 2958
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Available with three types of cathode surfaces :—

TYPE A—Antimony-Caesium. (British Patent No.
522.752 1938). Sensitive to blue light and
daylight.

TYPE B—Bismuth etc.—Caesium. Sensit vity similar
to human eye.

TYPE S—Silver - Oxygen - Caesium. Red-infra-red
sensitive.
Cells for use in the ultra violet region of the
spectrum - Cells of high insulation, linearity and
stability for accurate photometric work - American
Qf'

type equivalents * Push-Pull types for double sound
tracks * Special cells for dye image sound tracks,
multipliers, etc. Plecse write for catalogue.

Sixty different types of Photo-Electric Celis m

.

— from miniature to multiplier—

Registered Trade Mark
FOREMOST IN THE MANUFACTURE OF
® COUNTERS & CHRONOMETERS @ PHOTO-ELECTRIC CELLS
@ METAL DETECTORS @ CATHODE RAY TUBES
@ OSCILLOSCOPES @ GEIGER-MULLER TUBES
@ ELECTRONIC INSTRUMENTS

CINEMA-TELEVISION LIMITED

WORSLEY BRIDGE ROAD, LONDON, S.E.26
Telephone: HITher Green 4600

>4
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li= Model 44 SUBSTANDARD

MULTI-RANGE METER

A setf-contained
precision instrument for |

general laboratory usc |

VIEw and for calibrating first |

grade single and multi- |

To range meters. The

accuracy on the 44 ranges

is Substandard on d.c.

P E R F E C T I o N and within % 0.5 on a.c.
These meters are made

with the greatest care and
have been supplied for a

Magnavista consulted eminent independent author-
ities on lens computation at every stage in the design
and manufacture of their latest Television Lens. number of years to the
The result is-a product as near perfection as human leadi laboratori .
skill and ingenuity can make it...a lens which CaCLOSELADOTALOTICE IS

offers :- | home and abroad.
HIGH MAGNIFICATION |
FREEDOM FROM DISTORTION —
WIDE VIEWING ANGLE e e T b ol P
AMAZING BRILLIANCE .
AND B .

NO DISCOLOURATION '

When it is possible to make a better lens, Magnavista | “Y ? CERTAIN tO get
will make it. Until then, the more critical you are oure ””
the more important it is that you should insist on . t ARTHURS
Magnavista. There isa model for every Television Set. b lt a [
1
PRICES v VALVES : we have probably the largest Stock of
TYPE Tube £s. d valves in the country. Send your enquiries. We
A7 . . 6" 330 . will reply by return.
” PICK-UPS. DECCA €6 14 6. D head ior Garrard
A, A2, A4, AS ”9 - ; l; 8 o s s e Lpgd e arrar
B.I, C.)... oo Y &” 2 REMINGTON FOURSOME SHAVERS
D.1 oo ac IS 515 6 210-250 v. AC/DC, Also for 110 Volts ......... €175,
A.3 (Universal). . 9" 616 6 ALL DENCO PRODUCTS IN STOCK
Uni | 10 7 70 Maxi Q Coils and Turree Units
B.2 (Universal).. For Television :
Deflection Coil Assembly ............... €1 10 0.
Line Output Transformer with screen- 20
. ng ca 3
MAGNAVISTA Magnification : Fotus Coll Assembiy. € so
is Television Perfection | | ALL AVO AND TAYLORS METERS. List on request

ALSO STOCKISTS OF ALL DOMESTIC APPLIANCES
London’s Oldest Leading Radio Dealers.

l ST
METRO PEX LTD , : i

UR GRAY. LTD- 1, . cop.

38, Gt. Portland St., London, W.I

(‘Phone: Museum 9024-5) proPS: ARTH S P
Gray House, 150, Charing Cross Rd.
(€7 (Clf7 GRS Lon?lon, Wen " TEmgie Bar 58334

ELECTRICAL TELEVISION & RADIO ENGINEERS.
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NINE EXAMPILES

—
FLEILANT - ‘

(RUBBER BONDED
TO METAL)

RANGE

of

MOUNTINGS

OBTAINABLE
FROM STOCK

OUR TECHNICAL STAFF investigates
all mounting problems
May i¢ investigate yours?

%13 RUBBER BONDERS LIMITED

ENGINEERS IN RUBBER BONDED TO METAL
FLEXILANT W ORKS
DUNSTABLE P BEDS

HUNSTABLE 8 03-2'5

R.B.67
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SLIPPING

RUBBER TYRED

You

PULLEY (DRIVING)

simply MUST make a

WIRE RECORDER

C’APSTAA\I‘ (PULLING WIRE AT CONSTANT SPEED)

"CROWN" sPOOL
ACTING AS
FEED SpPOOL

WIRE LAYING
MECHANISM

@D+ PIVOT SCREW
METAL PLATE OR PLYWOOO SHEET

RUBBER TYREO
PULLEY (FREE)

= = = =

More thrilling than Radio—More gripping than Television. Complete constructional ** Gen,”' 5/-.
All Components in stock. DEMONSTRATIONS BY APPOINTMENT.

P A R K R A D I O 676-8, Romford Road, London, E.12  ‘Phone: ILFORD 2055

You’ll find the gear you need
at THE RADIO CENTRE

. and what’s more—at prices you
can afford. We’ve a huge selection
of radio and electrical equipment
on show. Come and look round.

VOLT-OHM MILLIAMMETERS
A huge purchasc of brand new
portable testing instruments enables
us to offer these very useful general
purpose meters at a very low price.
Ranges 0-500, 0-5000 ohms; 0-6,
o-60mA, 0-1.5V3 0-3v; mcludes
also unigue “ ON LOAD " primary
cell tester. In black plastic case,
size 33"x3}"x24". Instructions in-
cluded. Mayalso be used as Found-
ation Meter. 21" dial. Scale length
3". Fitted with shoulder straps.
Only 15/~ Post Free.

TWIN 24v, VOLTAGE
REGULATORS

Type F. eomplete with carbon piles,

rheostats and selenium rectitier, etc.

Special offer, 10 - Post Free.

ROTARY TRANSFORMERS

6v. or 12v. D.C. input.

250v. SomA or 480v. 4omA output.

New and Boxed.

Bargain offer at 15/- Post Free.

U. S. A. TUNING UNITS

To callers only at our new show-

rooms. TUS8B, TUgB, TU10B,

M.O0.S

MAIL ORDER SUPPLY CO,,
33 Tottenham Court Road, London, W.I.

TU26B, All as new. Come and
get one NOW! s/~ only.

14 COPPER TUBE AERIALS
In 7interlocking sections folding
down to 2 ft. Complete with
aerial base fitted with terminal
and fixing base. 10/- Post Free.

2v. 20 AH. R.AF.
ACCUMULATORS
Brand new and unused. Ouly
7/6d. (Plus post & packing 2/6d. )
Terms : Cash with order.

M.O.S. NEWSLETTER
A vitally alive Radio Fan's
bulletin. Send 6d. for
specimen copy or §/- for
one year's subscription.

THE RADIO CENTRE
Tel.: MUSeum 6667/8/9.

1

An Important Control Device,
AT LAST AVAILABLE COMMERCIALLY

0\«° . THE Labgear

*“ELECTRONIC RELAY

ror
PRECISION TEMPERATURE CONTROL
LIQUID LEVEL CONTROL
GAS OR LIQUID PRESSURE CONTROL
HUMIDITY CONTROL
AND MANY OTHER APPLICATIONS
All the above requirc a relay which will operate

on negligible current and which does not
give rise to sparking at the control contacts.

THE Labgear ELECTRONIC RELAY

—OPERATES  FROM  ONLY 20 MICRO-
AMPERES AND WILL CONTROL 1 KILO-
WA'LT OF POWER.

—IS ROBUST AND INSENSITIVE TO SHOCK.

—IIAS BUILT-IN AMPLIFIER AND POWER
UNIT FOR OPERATION ON STANDARD
A.C. MAINS.

-IS COMPACT, LIGHT, AND RELIABLE.

—YET SELLS COMPLETE AND READY TO
OPERATE AT £4-4-0.

GRAMS : L(l byea r Lt (I =9  ’PHONE:
LABGEAR WILLOW PLACE, CAMBRIDGE
CAMBRIDGE CAMBRID GE £494




June, 1949 Wireless World Advertiseinents 23

THE SMA
AMPLIFIER IN THE WORLD

Charles Amplifiers Ltd. are proud to announce a great
new advance in amplifier design. The *‘Nocturne’ is
the smallest high-fidelity amplifier of its type yet
offered to the public, and the first to use miniature

valves. lts full-sized rectifier gives a wide margin of safety, and the full-sized output valves ensure distortionless ~eproduction.
It is designed primarily for moving coil or miniature moving iron pick-ups or moving coil microphone, and its 8-valve circuit is
based on the highly popular ** Concerto.”” Separate bass and treble controls ensure complete control of tonal balance. The
handsome metal case eliminates the usual ‘ laboratory ’ look and sockets for tuning unit, H.T. and L.T. are fitted. 6 watts output.

Size : 94” high x 6” wide x 8 deep. Price £23.0.0

THE CONCERTO AMPLIFIER THE R.A. TUNING UNIT THE K.. AMPLIFIER

:’Izuemzl;:;:t’l:gl;;? ] h;g::lel‘t’yf:frp’:g:ifn':';:g"‘;: A really fine design with lasting high perform- A seven-valve amplifier especially designed for
miniature moving iron pick-ups, Price £17,10.0  2N¢® R.F.stage on all wavebands. High-fidelity  the light-weight high-fidelity ctype pick-up.
Dust cover with botzom plate, 37/ extra. Delivery  superhet or T.R.F. performance. Suitable for any  Independent bass and treble controls. Price
by passenger train crriage paid. A deposit amplifier and ready to plug into our amplifiers. complete 17 Gns. or in kit form 13 Gns.
returnable) of 10/- is charged for the crate, Price 13 Gns., plus £3 .0, 8 tax, Blueprint available separately, 2/6,

ALL INSTRUMENTS ARE GUARANTEED FOR TWO YEARS

“LIVING MUSIC *'—-a fully illustrated catalogue of all our amplifiers
and tuning units. Worite for your copy to-day, enclosing 5d. in stamps.

THE TRICORME SPEAKER CHAMBER

AMPLIFIERS
for optimium acoustic performance with any (/

iTD
d 12.inch ker. Labyrinth ion,
ﬂ'“l“::f ;%egrlfd a; g';";? s§°_";‘;:<;gg_ Im, PALACE GATE, KENSINGTON, LONDON, W.8.  'PHONE : WES 3350,
Pri . lo. d o] i i
14::c(e:rato. plus eposit (returnable) ur units can also be seen at UN;:EE:I;T(Y:”:ES"O‘ZDSIESICO.. 16, Burleigh Place, Cambridge.

“FOR THE UTMOST REALISM FROM RECORDS AND RADIO
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BULL'S RUISLIP DEPOT

Here is a list of high-grade 700ds which are avallable at very keen prices,

PLEASE N O'I‘E —'nm ncless otherwise stated all zoods are new and unnsed, and of

recent manniacture and ot Government Sorplus.

ELECTBOLY'HC CONDENSERS (Only new stock froin beat manufacturers.)
350 v.

2mfd, 450 v, .... 12 8mfd360v............... 1/6
Twfd 450 v, 101 13 111
Nnfd. 450 V. ... o111 R B0V, .o 111
1mid. 450 v, .... 28 26 x 25 mld 200 v. 3/11
3x 8 mid. 450 v. 34 Rnfd. 160 v. 1/3
8% 16 mfd. 450 v. 34 2 -

16x16 mid. 450 v, ... 39 16
16x8x24mtd. 450 v.. 49 13 (R 10d.
10 mfd 25 v. 10d.
PHILLIPS wet electrolyti s, standard type, can size 3in. high, l“u din., complete
with locking screw for xlngle hole tixing with bottom plate, 32 mid. 20 v. . 3/8;
14 mfd. 450 v., 2/9.
MIDGET TUN!NG CONDENSERS. gang.00035, fitted vuthtnmmerr-. nnd conplete
with perspex dust vover. There condensera made by ** PL] " are of the

type used for tuning petronnel receivers. Price is 6:8, plus 3d. postm
G—GANG TUNING CONDENSERS. .01005 each section--fitted trimriuers— ceramic
ingulation. These are camplete in a very useful chassis, and are fitted with a drive,
tiovernment Surplus equipment but new and perfect. Prlce 2/9, Hue 1/3 postage.
Cane 01 8ix units, 17/6, carriage pald.
2-GANG 0005 CONDENSER. Slnnda.rd size—ceramic insulatian. Price 49,
lus fd. po
CDHOKES4 éB.ON CORES L.F. (Surplus). 250 m.a. 10 henry, 9/8 ;
70 1.a,
E.HT, CONDENSEBS (surplas). .1 mtd. 5,000 v., 39 ;
.02 mfd. 3,000 v., 1/6.
PAPER CONDENSEBS We bave alltypesinstockupto.l mid.,8d.esch; .25 mid.,
84, ; .5 mid,, 11d. Parvel of 36 assorted, po more than two ot any value, 12/6.
RESISTORS. "Fall range 1 stock, § and } watt, 44. each, | watt, 88_each. Parcel
of 100 unoned all usetul eizes, no more than two of any one tvpe 12/6.
“ROLA 5in.'P.M. Speake-. fitted atandard O.P. trans., 11/8.
ROLA " 8.n. P.M. Spuaker fitted standard O.P. trans., 15'3,
“ ROLA » 3jin. P.M. Speaker, less output tranaformer, 8/9
PLESSEY 10in. P.M., fitted standard output trnuuformer 29/6.
VOLUME cor’gnom—m st values in stock—good makes—with S.P. switeb, 4'6 ;
less switch,
TELEVISION TEST SET. Cax you be aure that your E.H.T. voltage is up to scratch,
that you are not aver rumnlog your condeneers or ruining your cathode ray tube ?
You can if you own a tekexision test set, essential for obtaluing accurate
information on E.H.T. supplies. Two ranges, 0-3,000 volts, 0-10.000 volta at
10,000 ohms per volt., A reliable inatrument of modern deslzn in & neat black
crackle case, fitted with special high voltage terminals, connect:n; leads—non-+
flushover test prod, and polarity reversing switch, easily portable for service jobs.
Sooner or later you will want one of these instruments—why not buy now at the
special price of 85/= post paid ?

ELECTRON HOUSE
WINDMILL HILL - RUISLIP MANOR -

200 m.a., 6/-;
.02 mid, §900 v., 3/9 ;

MIDDLESEX

GOODMANS INDUSTRIES LTD.
Telephone :

Wireless World June, 1949

INTRODUCING THE R22/12
20-WATT, 12 P.M. LOUDSPEAKER
MORE POWER—STILL
GREATER EFFICIENCY—
the ultimate development of the famous T2,
Available with two types of Cones:—
CONE TYPE * 1205”
Fundamental Resonance 75 c.p.s.
(Designed for PUBLIC ADDRESS)

CONE TYPE 1206
Fundamental Resonance 55 c.p.s.
(Designed for BASS REPRODUCTION)

Write for descriptive leaflet D.69.

Q W 0F (
’\
\/nuwrv\t“

z )

- 7 z

‘\ \y ;,
FFEICIENCY,

| GOODMANS

FULLY DUSTPROOF

Lancelot Rd., Wembley, Middx.

WEMbley 1200 (8 lines). Telegrams ; Goodaxiom, Wembley.

RADIO

PIONEERS OF MOVING COIL SPEAKERS SINCE 1925

NEW 1949 MODELS

HIGH FIDELITY
SPEAKERS

The standard 12"
P.A. model 12.C.

The World Famous
12” triplecone | 2.B.

The Cinema Model
18” “Duplex'” C.T.

Write for illustrated list
of —SPEAKERS, TUNERS
and AMPLIFIERS.

BAKERS ‘SELHURST’

RADIO
25, Dingwall Road, Croydon

CROydon 2271/2

Telephone :
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FERRANTI

Suitable for operation as relay tubes where the mean current
does not exceed 5 milliamperes.

Operating Characteristics. K3 K3A .
Anode voltage 135 135

Trigger Breakdown voltage 79-84v. 85-95v.
Anode current (continuous) SmA max. 5SmA max.
Anode current (intermittent) Zggﬁ g]e:;(n 23;12 g]e;l;
Trigger current 4/pA max. 4/pA max.
Recommended static bias 75 v. 75 v.

Gas filling Neon Argon

The K3 is supplied housed in a metal container, on an English 4 pin base. The K3A
is supplied unmounted but with standard type valve caps for connecting purposes.

FERRANTI LTD

ELECTRONICS DEPT. MOSTON MANCHESTER 10

World Radio Histol
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co/t@ STENTLY
\/ZM%

SENSITIVITY 10,000 OHMS/VOLT

with
A.C./D.C. Yoltage Multiplier
for 2,500 V. and 5,000 V.
Yolts A.C. and D.C. Range
10, 25, 100, 250, 500, 1,00u.

Milliamps D.C. only:
2-5, 10, 25, 100, 500.
Ohms : 0-10,000 and 0-1 megohm.

A.C. Current Transformer

Range : 0-025, 0-0t, 0’5, 10, 50,
250 Amps.

<<=

We can give early deliveries—
Address all enquiries to:

MEASURING INSTRUMENTS (PULLIN) LTD

DEPT. J. CLECTRIN WOCRKS., WINCHESTER STREET. LONDON. W.3. Tel: ACOrn 46513 & 4995

- = — | BRIERLEY PICKUPS

2-6 KV Unit at .
E H T £3.15.0 retail Ribbon type JB/P/R’2
Complete. Microarmature type JB/P’/A’1
RF EHT UNITS BRIERLEY
SUITABLE FOR ALL "MBBON' AND -ARMATURE"
! ELECTROSTATIC AND
ELECTROMAGNETIC

CATHODE RAY TUBES,
GEIGER COUNTERS,

INFRA RED IMAGE i
CONVERTERS, Etc., Eic.

Units available to 25 KV.

1 Trade supplied. New illustrated * literature *’ should be
available by the time this announcement

HAZLEHURST DESIGNS I.TD., appears, giving full information on the

186, BROMPTON RCAD, KNIGHTSBRIDGE, latest  developments,
LONDON, S.W.3 l Write for your copy :

KENsington 7793

t J. H. BRIERLEY ;GRAMOPHONES & RECORDINGS) LTD.,
et — - - — | eosmsm—— 46, TITHEBARN STREET, LIVERPOOL. EEENSmmER
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207, EDGWARE RD.,
AND AT 152-163, FLEET STREET, E.C.4 Phone: CENtral 2833

All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5.
Terms of Business :

EDGWARE ROAD

Wireless World

MORRIS & CO. (RADIO) LTD.
wW_o2

Cash with order or C.O.D. over £I.
1S OPEN UNTIL 6 p.m.

Phone: AMBassador 4033

Send 2d. Stamp for lisc.
ON SATURDAYS

Advertisements
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'Phone: AMHerst 4723.

ALL-WAVE TUNING PACK FOR DETECTOR AND L.F.
RECEIVER. Tunes {rorm 12-2,000 metres without gaps.
‘The unit ready wired and teated, The vircuit Jiagrar of
our 2-valve all-wave wet is wupplied with each pack.
Price 25,- inc. P.T.

PREMIER 4-BAND COIL PACK. Consistn of a fullv.
wired and calibrated Coil Pack of the latest type.
5 Position Switch ins lu(teuagram porition. Wavebands
covered: 13.6-52 mctres (22.53.8 Mc/s.), 51-200 metres
(5.9-1.6 Me/s.), 200-550 metres and 900-2,100 metren.
Alr Dielectric Trimmerr on all Shortwave Coils. Unit
connisteof 3 3creened Sectionn, Aerial, R.F. and Oucillator
Dimensions of Pack, #in.x 4jin. <2}in. Price, with
vircuit diagram, £4/1138 (including N

SETS OF PREMIER COILS. These are the Cnils used in
Premier Midget Kits. A pair of TRF Coils compriring

Aerial Coil and H.F. Transformer covering 200-55% and
702,000 metres. 6/- per pair.
Net of 4 Coils for a Superhet Receiver. 2 Oseillato: and

2 Aerial Coils covering 16-30 and 200-530 mrires

10/8 set.

LOUDSPEAKERS, by famous lndkerﬂ
Makers' cartons. in., 10/~ ; 6iin., 16 6
Inin,, 23/6. Transfornere 2/11 each extra.

2.GANG CONDENSERS. 0005 wiF. ceramic tnsnlation,
4/9 each.

CARBON POTENTIOMETERS.
2 meg. Long Spinles, 2 9 each.
HAND MICROPHONES. With Carbon insert.
in handle, 2/11.

WESTINGHOUSE J60 E.H.T. RECTIFIERS. Output
400 volts 2 mA. Any nunber cin be nsed in series.
Price, 3/8 each; 6 for 18-,

PREMIER EXTENSION SPEAKERS. A 5in. P.M.
speaker in an attractive Bakelite caxe coloured creain or
walnut, 6in. x 64in. x 3¥un.  With volume contrul, 30 -.

HEADPHONES. Sensitive
he+iphones  with balanced
3 6 per pair.

HIGH GRADE P.M. MOVING COIL MICROPHONES

and new in
176:

All values from 5 K to
With switch, 46,
Switeh

resistan-
usits

ow
armature

by a famons maker. Price,

MULLARD MW 18-2 Magnetic Tubes. 7in. 2 v.. 5 kV.
max. H.'U., 78/8.

MASKS for VCRY7 tubes, 3/6 each.

C.R. TUBES. VCR97, 6in. diameter, gr.en screen,

4 v. 1 a, Heater, 2,360 v. wax. H.T. Coraplete with
socket, in maker’s original cartons, 36/-.

C.R. TUBES. E.M.L4'l Cathode Ray Tubes, Jhn
diameter, green screen, short pern(uleme. v, I3 a
Heater, 800 v. H.T. Complete with socket, 17/6 ®a
COLLARO AUTO CHANGERS.
JArive. High fidelity, crystal pick-up.
mechanisin, £14 6 8.

COLLARO A.C./D.C. GRAMOPHONE MOTORS, with
turntable, but without pick-up or auto step, £8 5 6.
COLLARO ELECTRIC GRAMOPHONE MUTOR with
I2in. turntable. A.C. 100/250 v., £5/18/4,

CONRAD ELECTRIC GRAMOPHONE MOTOR, !
tarntable, 200/250 v. A.C.,

All above motors Inciude purc! ha.st tax.
TELEVISION MAGNIFYING LENS. Snit any Sin.
or Tin, tube. Inirease picture size conriderably,
P.P. DRIVER TRAN3. 3plit Sec., super grsldity. 10 .

Mixer-changer ritm-
Repeat reject

METERS
Full Scale Scale External Move:

Deflection  Marking lblmenamm ment Price
1 maA O—l1ou i M/C 1511

. LA E ln X2} in M 76

5mA 2in. M 5.

30 mA Me 108

50 mA MO 86

150 mA Ma 6 -

250 mA MC 10 -

2.5 amp. Therme 5.

20 v, M 59

40 v, M/C 5/9

5000 v, Eiect 56~

500 n.a MO 76

NEW LIST NOW
READY

|

!

NEW PRICES

PREMIER MIDGET RADIO RECEIVER, liue to
greatly increased production we are now able to offer
this receiver at a greatly reduced price The Heceiver is
houred in an sttractive Bakelite cas i
wide X 6in. hign. The valve lHne-up i« hlu
atd a Selenium Reetitier in the A4 model -
5A6 and Jelenium Rectifier in the A.C./D.C. model.
Bath are for use ou 200 to 25¢ volt maiun. The diul is
illnminated, aind the receiver presents a very attractive
appearanve. Coverage is for the medium: and long
wavebands. PRICE £6/156/-.

Cowplete kit or parts with lisgrams, £6°6 -,
Purchase Tax.

PREMIER MIDGET SUPERHET RECEIVER. i
powerfu) Midgat Muperhet Receiver is desigmn! to cover
the shart-wave baneix between 16 and 50 metres and the
mediutn wavebamis hetween 200 aud 537 metres. |
modeln are producel, one for 204
and the other for
Both are supplies! in the same plastic mh.m-
TRF Kereiver. The A.L. valve
6Q7, 6V6 aml a selenium rectitier. A.C/D. L
line-up i» the same, with the exception of the output
valve which jn a 25A6. The dial in illnminated, making
a very attractive receiver. PRICE:! 96.
Complete kit of parts with diagramn  £8 8-, iuc. Pur.
chage Tax.

PLASTIC CABINETS, s illustrated ahove

ine.

-In Brown,

17/6. In Ivory, 22/8.

L.F. CHOKES. 501n4d., 40 M.,10/8; 100 mA.. ¢ H., B/-;
-’sl;nAzsl‘Hl 106 200mA..20'H., 17/8 ; 500 mA..
20 H.,

A NEW AC. ALL-WAVE SUPERHET RECEIVER.
7 Valves (plus metal Rectifiers) for 2007 volta ¢
4 wavebands, 13.8-52, 51-200,
530 and  900-2,100 metres. Pi-k-up input Uron
hl\; GKR, 6K 7, 6B, 6J7 and 2-6V6 10 push-pull, giving
an outpm of 10 watts, Specially denigned O Trans-
former to wateh GV6's to 3 and 15 ohm Npeakers.
Negative feedback fs applied over 3 ttages giving a high
tidelity output. Completeiy wired anii tested : £15/17 9.
Our Universal model is still available at £16 built ; or
£13/8 .« in kit form. Al prices include Prrchase Tax.

ALUMINIUM CHASSIS, 168 §.W.G. Substuntially made
of bright Aldmintam with four sides. 7iu. = 3}in. » 2in.,
8/3 ; 9)in.x4}n.x21u., 4/-; 10tn. x 8in. > 2jin., 5/8 ;

12in, x9in, x 2}in,, 6/8; 14in.x9in.x 28in., 6/11;
16in. x 8in. x 2}in., 7/3; 20ip.x&in.x2fin., 7/11;
22n. x 10in. x 24tn., 10/ : 10in.x9in. x3in., 6/3 ;
12in. x 10in. x 3in., 6/10; 14in.x L0in.x 3in 11,

16in. x 10in. x 3in,, 8/8 ; 20in.x 10in. x 3in., 10/=.

|

|

E.H.T, TRANSFORMERS. For 200-230 v, 50 c. input

hili wave. For use with valve or metal rectifier. Used

in a voltage doubling circuit, these will give slightly

over double the half-wave uu\put We can supply

anitable rectitiers.
Iy

Vutput 8040 v, 17/8
Output 1,000 v. and 25/-
Output 2,000 v. and 2-0-2 v. 85 -

HAZELTINE E.HL.T. units 5.3 kV., complete, 75/,
9-WAY PUSH BUTTON UNITS, without knobs, 3/6.
METAL RECTIFIERS

20 v B0 myA. 24
WAL 3/~
4.

ll T ELIHXNATOB AND TRICKLE CHARGER KIT.

sts of a complete kit of parts to conntruet an H.T.
or with an output of 120 v. at 20 m.A., and
or trickle charging a 2 v. accumulator. Two
metal rectifiers are emnployed. With circuit, 35/-.

MINE DETECTOR PANELS, include three IT4 valves,

12-1 Midget Trans., three cerninic valveholders, 18 con-
lensers and reustoru etc., 20'-. Without valves, § «

WIRE WOUND RESISTORS, 50 K. 200 watt,, 4 -
20 K. 200 watt, 4/- ; 2K + 12 K 150 watt, 4/~ ; 7 5 K.
100 watt, 4= 350 ohm 75 watt, 2 <, All vnreuu-
ennnielled.

PREMIER HAXNS TBANSFOBHEBS All primaries are

l»m;eJ for 200-230-250 v. mains, 40-100 cycles, Al
priu urles are Strel c:l ANl L.T.s are centre- (dpped
Liw Qutput Price
=P lmr\ 195-0-175 v. 50 mA., 6.2, v,
2 e 26/~
SPUATHR .o mAL, 4 v a4 v,
5 o0 26 -
SP250A.
25/~
RP250RB.
25/-
SIL300A.
26 -
SILA00R.
25/~
sPenely,
28 -
SIM30EB.
28/-
29/-
A0,
28/
SP.352.
i o 36/-
SPS0LA. 500-0-500 v,
6.3 v. 25 a., 6.4 50/-

THE NEW PREMIER TABLEGRAM A modern Table-
gram,  Incorporuting many new features. Covers
Medium and Long wavebands. Operates on 200-250 v,
A.C. Mains, A high-fidelity pick-up and the lateat
Collaro electric _gramo. motor ensnre excellent record
reproduction, £19/19'-, including Purchase Tax.

R107?, ONE OF THE ARMY'S FINEST COMMUNICA-

TION8 RECEIVERS. (See ** W.W.'" August, 1945).

Y valves, R.F. amp. osc. Frequency Changer, 2 L.F

(463 kel 2nd Detector. AVC, Af, amp. B.P.O, A.C.

nmlnn, 1o¢ 0 v. or }2 v. accuni. Frequency range
to 7 20 mefn ta 2.9 mels, 3.0 to 1.2 me/n

\lunltor Ls bulll In. Complete. Write for full details
6/16 -. Carriage paid.

METER KIT
A FERRANTI 500 MICROAMP M'C METER, with
separate Hh;h Stability, High Accuracy, Resistors to
nmeasnre, 60, 150 mnl 600 volts 1) (, Neale length
i, diameter 2{in.  10/- the complete kit
WESTINGHOUSE BATTERY CHARGERS, input
200, 1 ovolts 30 eyeles, outpnt 12 volts 16 amps, with
micter and variable resistance. 10 gns.
SECTIONAL WHIP AERIAL. Seven nections which plig
inte each other making an aerial 1ift. long. Thinneat
section Lin. diam, thickest section fin. liam. Weather
proof enamel. 3@ each complete.

INSULATED BASE for above 2/6 each.

WRITE FOR DETAILS OF
OUR NEW TELEVISION SET

THE PRICE IS ATTRACTIVE
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NORTHAMPTON

xn0ss oiLs & pomrers by PAINTON

PAINTON & CO LTD - KINGSTHORPE * NORTHAMPTON

Telephone Norrhampfon 2820 Telegroms:Cedl Northompton

,“PvnoB;T%’A‘

To the amateur assembler, the
*“ham,’" the serviceman and the
manufacturer, the Special Radio
“PYROBIT " Electric Soldering
Iron is the first essential tool.
Light weight, perfect balance and
handy shape double the pleasure
and speed of wiring.

Inductance Meter

TYPE M148-2

This instrument has been de=  used to resomate the un-
-signed to provide simple and  known inductance with a
direct reading measurement fixed standard capacitor.
of inductance values between Provision is made for
0.05 microhenry and 100 the measursment of
millibenrys. A stable variable- ( \7 at resonance ‘fre-
frequency oscillator s quency. Price £38.5.0.

Wayn(gt@l(err |

WAYNE EERR LABORATORIES LIMITED NEW MALDEN, SURREY.

See one at your Radio, Electric or
Hardware Shop or write for full
detalis.

Iy

THE ACRU ELECTRIC
TOOL Mrc.CO. LTD.

123 HYDE ROAD, MANCHESTER 12.7e/ ARD. 4284
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* PROBLEMS REFERRED TO
IN PREVIOUS NOTES

Spatial Distribution of Sound.
Echoes in the Listening Room.
Limitations of Single Channel.
Limitations of the Human Ear.

Distortions and Faults caused by
Apparatus.

The Radio lLink.
Frequency Response.
Non-linearity.

murphy radio
limited

WELWYNGARDEN CITY - HERTS.

Wireless World

THE SIGNAL RECTIFIER
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Before going on to deal with the last major link in the reproduction chaip
— that of the output stage aud loudspeaker, there is one part of the
receiver which merits a little closer attention than we have so far given it.
We have discussed briefly-the radio or garrier side of the amplifier and also
the audio frequency amplifier stages, There is an all important link between
them, the signal rectifier and often as$ociated with it, the A.V.C. rectifier.
It is probably true to say that it is easier to allow harmonic distortion to

creep in at this point than at any other part of the complete set.

IFurther,

because one is essentially dealing with a rectifier which is a non-linear element,
the application of theory to practical cases is'far more difficult than it is
where the circuit elements are at least intended to be linear.

uction?

Signal rectifiers of various sorts have
been used and proposed since the be-
ginning of radio but the plain diode
rectifier is now almost universally
used. It combines the excellence of
the leaky grid detector for small
inputs with a virtually unlimited
signal handling capacity ; in fact, the
larger the input the more likely it is
that the audio output will follow the
modulation envelope.

It is far beyond the scope of these few
notes to go into the detail of detector
design at all fully. All we can hope to
do is to mention the points upon which
carcisneeded and leave theelucidation
of just how to tackle the problems
that arise for future study in suitable
textbhooks.

Let us look first of all, therefore, at
causes of distortion in a diode recti-
fying circuit consisting of the usual
tuned circuit input with a resistive
diode load shunted by a by-pass con-
denser. The function of this condenser
is two-fold. Firstly, to prevent as far
as possible the passing on to further
stages of the unwanted carrier fre-
quency. Secondly, to increase the
audio output of the diode by making
it a peak, and not a mean, reading
device,

This condenser, however, is the first

point at which distortion arises. In |

fagt, any integrating condenser must
induce some distortion for the follow-
ing reason :

Consider the rectification process
during a period when the amplitude
of the carrier is increasing; 1.e., during
the positive slope of the modulation
envelope. The diode will charge the
integrating condenscr up to the peak
input value at each positive carrier
peak and this charge will leak away
during the gap before the next cycle.
The voltage across the condenser
therefore will resemble a serics of
steps, the rising part of which is
nearly vertical while the falling por-
tion will be more or less steep, depend-
ing on the time constant of the diode
load and condenser.

Now consider the same process when
the carrier amplitude is decreasing ;
i.e., during the negative slope of the
modulation envelope. The same
argument as was used abiove shows
immediately that the shape of the
audio output we have must be differ-

ent. In fact, if the time constant of
the diode load and condenser is made
too large, the rate of decay during one
cycle of carrier frequency may not be
sufficient for the voltage to have fallen
by as much as the modulation en-
velope has fallen in the same time.
When this happens, the diode is said
to have failed to “track” and quite
severe distortion must result. This is
very well known but it is not always
realised that even though tracking is
achieved, some small distortion must
nevertheless still remain.
It is easy to see that the distortion
is smallest when the ratio of the
modulation frequency to the carrier
frequency, and the percentage modu-
lation, are both small. In other words,
that distortion is unlikely to be
serious for low audio frequencies or
for low percentage modulations. As
a rough guide, one can say that RIC
must be small compared with pll
{Where R and C are the resistance and
capacitance of the diode load; p is
the modulation pulsatance and M the
percentage modulation.)
In transferring the audio component
from the diode load to the first low-
frequency amplifier, it is usual to
interpose a blocking condenser so that
the bias conditions of the audio valve
are not afiected by the carrier level at
the diode. It immediately follows,
therefore, that the load on the diode
for A.C. conditions is different from
that at D.C. conditions since the grid
leak of the audio valve is in parallel
with the actual diode load at audio
frequencies. The ratio of this A.C.
diode load to the D.C. value must be
kept as high as possible since as soon
as the modulation depth exceeds this
ratio (expressed as a percentage),
distortion sets in.
A little consideration will show that
it is impossible to avoid distortion for,
say 90°, modulation without losing
gain either at carrier frequency or
audio frequency. We cannot ask the
first audio valve to have a grid leak
greater than about [ megohm so that
to obtain distortionless rectification
for 909, modulation, the diode load
cannot exceed 100,000 ohms. For
normal intermediate frequency cir-
cuits this is rather a low value and can
only be achieved satisfactorily by
losing gain in the last intermediate
frequency transformer. An alternative
method of course is to tap the feed to
the audio valve down the diode load,
losing in this case audio frequency
gain.

CcRC 7



Wireless World

M e

32 Advertisements June., 1949

3 =

g (1

&~
...the Paragon:of-Instrument Virtues

=T

=
=~ Type TF867 excels even the best of previous Marconi
: SIGNAL GENERATORs. Its virtues are impressive both
mechanically and electrically, for design and performance
are alike superlative.
The expanding wide view scale is a unique innovation.
So, too, is the concentric terminating unit which serves
as dummy aerial, provides source impedances of 750
and 130 and shows diagrammatically the exact con-
ditions of circuit. Prominent among other features are
freedom from unwanted frequency modulation, crystal
standardisation, deep-amplitude or carrier shift modula-
tion and stabilised output level. Over the range
15 Kc/s to 30 Mc/s, output is continuously variable
from 0.4 pV to 4V : calibration indicates true artificial
signal e.m.f. irrespective of load. Full technical
information is freely available.

SIGNAL GENERATOR

Type TF 867

N\
i

INSTRUMENTS LIMITED

ST. ALBANS, HERTFORDSHIRE * Telephone: St. Albans 6161/5

30 Albion Street, Hull Western Office: 10 Portview Road, Avonmouth * Sonthern Office
109 Eaton Square, London, S.W.1 o Midland Oflice: 19 The Parade, Leamington Spa

Northern Oftice:
and Showrooms:

Speaking of operations, a suiting the weight of coil to

delicate but highly successful
one has been carried out in
striking the balance of correct-
| ly matched voice coil and
curvilinear cone for ouar new
12" loud speaker. By carefully

Gray P

12 SPEAKER

HI-FIDELITY AMPLIFIERS

A8 DESCRIBED BY D. T. N. WILLIAMSON IN W.W. MAY 1947

A8 ILLUSTRATED £1919 ©
COMPLETE RANGE USING P.X.4's, K.T.66's, AVAILABLE
P.X.25 AMPLIFIER WITH TWO SEPARATE H.T. SUPPLIES £30 10
(See April advert.)
TONE CONTROL GIVING SEPARATE CONTROL OF BASS
AND TREBLE WITH K.T.Z.63 .

WITH E.F.37's FOR HIGH GAIN
PARTRIDGE TRANSFORMERS A|

0
\
|

0

cocoeseneeeen.. £8 0 0

ALVES AS STANDARD

litustrated Brochure now available

Manufactured by

GOODSELL LTD., 40 GARDNER ST., BRIGHTON

TELEPHONE : BRIGHTON 6735 -
E "

GRAMPIAN RE

SUSSEX Wampton Road, Hanworth,

Easy Terms from

LONDON  RADIO  SUPPLY (CO., BALCOMBE,

PRODUCERS
Middx.

cone we have reduced the
peaks and secured a freedom
from break-up, while the
very high flux density of the
large Alcomax magnet
considerably increases the
sensitivity, especially in the
higher frequencies. All very
worth while as you may see,
or rather hear.

Overall diam. 12§". Depth 6".
Weight 7lb. 15 ozs. Voice Coil
Impedance |5 ohms. Fundamental
resonance 60 cycles. Flux density
14,000 lines per. sq. cm. Frequency
range 50°7,000 c.p.s. Fixing holes
4 holes :’ diam. spaced 90° on
P.C.D. 12}". )
DELIVERY FROM STOCK

LIST PRICE £6+10-0

LTD

Phone: Feltham 2657
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OSRAM MINIATURE VALVE

TYPE Z77 HIGH-GAIN PENTODE

THE 704’5/@\

IN THE PACKAGE

It is a high-gain pentoce, mounted on the B7G base
and is suitable for use in television, wide-band
radio, amplifier and electronic instrument circuits.

INTERESTING FEATURES

Small size and rugged construction make it an eminently
suitable valve for use in mobile and portable equipment.
Suitable for operation up to 100 megacycles per second.
Owing to smallness of size and Iow thermai capacity the
valve rapidly reaches a stable operating condition.

List Price 17/6. Purchase Tax extra.

Qstam £6C  Qsram

PHOTO CELLS CATHODE RAY TUBES VALVES

THE GENERAL ELECTRIC CO., LTD.,, MAGNET HOUSE, KINGSWAY, W.C.2.

33
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OFFER GUARANTEED USED EQUIPMENT AT ATTRACTIVE PRICES

Gray (U.S.A.) 20-30 watt Ampli-
fiers, 6L6’s p-p. Gram and Mike
input. Ex-W.D. With valves. As
new

8 watt Amplifiers. Ex-W.D. 6Vé's
P-P. Mike input with valves.

Avo Model 7’s. Asnew..

Avo Model 7's with lea

Avo Model 40. As new.
BC.348, converted for A.C. mains.
With valves. In very good condi-
TION  Lieieiiineriranriarenionnerneassies
Collaro Micro-gram,
with valves. As new..................
Baker 16in. P-M. Latest model. As

Latest model as new
Furzehill BFO Unit. As new . ...
Taylor 20,000 (O.P.V.). ACD:

Test Meter. Mod. 83C. Goo

cond. and working-order...
Auto Record-changer, in po

case. Crystal Pick-up. As new
Avo Valve-tester with roller-p

AS NEW....iiiiiniierriioroniiaaaas
Marconi Personal Portable Radio.

With valves and batteries. Com-

plete
Herme's Portable Book-radio.

Complete with valves and bat-

teries. AS NEW........ccooiieceiinnns
Garrard Auto-change Unit,

Latest model. Mixer-type. Not

rim-drive. Brand new, in makers’

carton

Hundreds of other items too numerous to list at Bar,
No lists and no C.0.D., cash or cheque with order. A

£io 10 o

~
o0 o © ©

°
°
o

£18 0 ©

Taylor Signal Generator, Model 655
£12

Another E.D.C.C. Rotary Con-

AS NBW  ..ieieiiiiiiieieiaaaiiirineanns [ ] verter, 200 watt... 0
Taylor Valve Tester. Latest type. Ditto, 250 watt 0
AS N@W...oiuiuiriieniaarnenaaniciiraaanas £1210 © Moving-coil Mikes, well-known
Taylor Portable Valve-tester and makes from £210 0
Test-meter, combined. Mod. 47 Vitavox K12-10. As new.... .. €410 0
AP, As new.........ccoceiiiiiiienen €20 0 O Goodman's |2in. P.M, As new...... €410 O
Taylor Valve-tester. Latest mod. Goodman'’s Axiom I2in. P.M. A
As new, 500v........iiiiiiniiiiiins 12 00 new ... €510 0
Avo Valve-test ond. Goodman's
and working order.... ... €9 0 0O P.M.s. As new £3 0 0
Evershed Vignoll’'s W b Garrard Record-Player Unit.
AS NEW ...uneeiiieermnnnernnasecaronenes £7 10 0 new. In cabinet........ccoovueeninns €8 0 0
Evershed Vignoll’'s Wee Megger, Trix Auto-Changer, mixer-type,
in perfect cond.and working-order. portable record-player with built-
b OCONNOEOCONOC0gORACANNOC00QEO0AND €6 0 O in amplifier and speaker. Asnew... £26 0 0
Evershed Vignoll's Bridge- FOUR ONLY. Portogram
Megger. As new ... £20 0 O (brand new) I5-watr A.C.-D.C.
Record Wee Megger, with leather portable amplifiers, built - in
case. AS NeW.......coeeerieneaiseasaoes 8 0 O speaker. Mike and gram. input.
Romac 25-watt Amplifier, com- Beautiful job at a bargain price...... £16 0 0
plete with Record-player. As new £22 10 © Garrard Auto-changer, A.C. type,
Romac 25-watt Amplifiers, with R.C.I. Exceptionally good con-
built-in radio. As new............... £17 0 O QILION .uvernenriinirnerrssrrronorenonss £10 0 0
B.S.R. Ampligram, Mod. AG4. Rothermel Ball-type Sound C
AS NEW . ..iniieinrieaeaeraaranaariassais £28 10 0 Crystal Mikes. As new.... £ 0
Senior Crystal Pick-ups, with Avo Minor D.C. As new.... ... £2 120
volume-control. Brand new......... £L 19 6 M.S.S. Disc Recording Unit, with
Douglas Wave-coil Winder. Play-back pick-up. Less amplifier.
Perfect condition.......ccoeeeuucennns £14 0 © AS NBW . .oiuiiiiiviiiienniaaeisiaaiaans €40 0 O
Hunt's All-wave Signal-Genera- Taylor Capacity and Resistance-
tor. Perfect condition and work- bridge. As new. Latest model...... £g 10 0
ING-0rder......oveeeurasiiimuonnenreences £7 10 O Hunt’s Capacity and Resistance
E.D.C.C. Ro Converter, in Bridge. As NeW.........coociisiiiioens gl 1o o
metal silencing-case, with radio Hunt’s Capacity and Resistance
filter-unit. 250v.—AC230v., Bridge, pre-war model. In very
50 cycles, 120 watt. Perfect cond. £200d condition .......coeeeeieriecinen £610 O
and working order .£10 10 O Taylor A.C./D.C. Minor. As new £5 0 ]

gain Prices. Please state requirements.
1l items listed are CARRIAGE PAID.

22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

THE VOLTASCOPE—A combined valve-voltmeter and

oscilloscope.

trace evpansion.

zhone_GEiRrard _4447 & 8582

A NEW B.P.L. INSTRUMENT

1 VALVE-VOLTMETER—Infinite Input
Resistance for D.C. ranges 0 to 300 volts. A.C. ranges
0 to 150 volts in 5 ranges.
OSCILLOSCOPE—3 inch screen tube provided with
balanced amplifiers for Y and X plates giving a 5 times |
Maximum sensitivity 150mV/cm.

Response from D.C. to 100 kcs.

Limited quantity available for early delivery.

BRITISH PHYSICAL LABORATORIES
HOUSEBOAT WORKS, RADLETT, HERTS.
Tel: Radlett 5674-5-6

3} inch scale meter.

Hours 9 to 6.

Thursdays 9 to .

pick-up only,

75

Trailer tybe for
Heavier pick-up.

Straight for Crystal

Lightweight for new
miniature  pick-up.

Marylebone, London, W.1

The RIMINGTON JEWEL

will bring new life to

GRAMOPHONE REPRODUCTION

% Reproduces the maximum recorded frequencyrange.

% Wear on records is negligible, the jewel is scientifi-
cally designed to follow the groove of the record
lightly and smoothly.

* Preserves the higher frequencies delicately imprinted
in the record, so easily destroyed, and reproduces
them !

% Jewel well set and angle correct.

% Contained in plastic box well packed and mounted.

% LIFE. It is not possible to state categorically the
life of a jewel point, but in the interest of quality
it is advisable to replace the jewel after 1000
playings—it is a matter of personal discretion.

+ The Rimington Jewe! has had exhaustive tests by
Messrs. W. R. Prior Ltd., microscope manufacturers,
of Bishops Stortford, who have stated that the
needles are free from blemish and perfect in detail.

% The Rimington lewel needle reveals new beautie:
in your records which you have herectofore
unsuspected.

PRICE—Most rea b The Rimington Jewe:

is the finest sapphire on the market and it
retails at only 9/9.

Order your Rimington Jewel NOW and revolutionise
your gramoph i

TRADE ENQUIRIES INVITED

4
repr 3

RIMINGTONS

Gerrard 1171

i RIMINGTON, VAN WYCK LTD., 42-43 Cranbourn St., London, W.C.2
i RIMINGTON, VAN WYCK (Mail Order) LTD., 28a Devonshire St.,
|

Welbeck 4695
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They speak for themselves. ..

qualities make

‘\ TRy vox SPeake

'sfamg e

The SSIOA 12-inch
Heavy Duty Speaker,
illustrated, offering a
frequency response from
55 to 11,000 c.p.s. and
handling 10 watts s

a typical example of
TRUYOX  workmanship.

TRUVOX ENGINEERING CO. LTD ' EXHIBITION GDS - WEMBLEY - ENGLAND

TA4

35
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Research
Routine testing
Production

serve all three

sections of Industry
THE VALVE VOLTMETER shown possesses a high degree of accuracy and covers a wide
frequency range. It is designed for botn bench use and for forward-mounting on a standard 19 in.
rack. A low-loss probe for use at high frequencies is provided. Balanced, unbalanced and differential
A.C. voltages may be measured, and the circuit is arranged to measure positive and negative D.C.
voltages. The instrument is free from drift and zero setting is constant on all ranges.

ECIFICATI RESISTANCE RANGE: 0-1,000,
SPECIFICATION 0-10,000, 0-100,000 ohms. 0-I,
A.C. RANGE: 0-1.5 V, 0-5 V, 0-10, 0-100 megchms.
0-15 V, 0-50 V, 0-150 V, Balanced, FREQUENCY RANGE: 30 c/s to
Unbalanced and Differential. 10 Mc/s with probe mounted.
D.C. RANGE: 0-5 Vv, 0-50 V. 10 kc/s to 200 Mc/s with probe
0-500 V. unmounted.

ELECTRONIC INSTRUMENTS
and INDUSTRIAL EQUIPMENT

3 |
70? 00| Mearons
§rRips 611 0 |0) Fones pus | |
40 each of L & SOCKETS |
three types
" T4 mre 3 PR3
g XA 1204 4 saoh ewisoh wrers - 010
A A /. 1.’:‘31:,1m;,’§° st pECIEN 5 o ||
Poat 6d. s Vanel- Rt ol Poet 64, [
. ; ~
@) Dok | DeLixe LF TRANSFORMERS |
e o /4 Ex-US Army - Brend mew sets of five traneformers '| |
| |

£ i de
MOUNTINGS .::pr&‘.m 15 '14. 28 ;-:m:s v?r?nbl?‘u-ﬁgivsny
IPT4 diode ooupling, and IPTS disoriminater.

»-;_'gﬁ“ e EE’T {i{f | POTENTIOMETER

Post 64 Co
. “ Disoriminator This wire-wound linear law potentiometer is available in a
axmuc ¥ 1rm4 (113} L number of resistance values.
Diode .
STAND-OFF ooupling @ CONSTRUCTION. A moulded body carries the spindle,

fixing bush, potential brush and connection tags.

@ RESISTANCE. This is wire wound on a flat strip and
fitted after winding to the moulded body.

® BRUSH. A well-sprung and insulated brush gives good
! contact and smooth action under all working conditions.

@ RESISTANCE VALUES. Standard values available from
10 ohms up to 80,000 ohms

® WATTAGE. The maximum dissipation over the whole
resi ce is § watts conti

@ FIXING. A bush is provided for one-hole fixing on
panels up to Y in. thick.

INSULATORS
§; bign, Less 24# nar i, he) @

wroue 5l | Seg S {35

0 a1t At 67 | Wtk il peet free

UH.E Rony more bargains in Ganst Gt {
AERIALS Fres on reguest.

L .| o .

SR Ganr
G3cas

ded
2% ausk Glev1 | .
37(,.5/- Sowckists for DEMCO + WODEN - E0OYSTONE | | TAYLOR ELECTRICAL INSTRUMENTS LTD

t Port 67 RAYMART + 8] » LEWCOS+ WHARFEDALE Etc, 419.424 MONTROSE AVENUE, SLOUGH, BUCKS, ENGLAND
) Telephone SLOUGH 21381 (4lines) ® Grams & Cables TAYLINS, SLOUGH
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Government Surplus — Immediate Delivery from Stock

EX-R.A.F. CINE CAMERA.

Type G4sB

To take 16 mm. film. VFixed focus lens apprcx
5 em., {/3.5. The illustration shows loading
chamber partly open. In metal case. Dimen-
sions 12 = 3} = 2m. With 12 wv.

motor drive oo £3
Spare small 24 v. Motors for above, 89.

10-VALVE RECEIVER Type R. 1355. Containing 8 8P41, 1 VU120

and 1 5U
Type 24.

4G

R.F. unit Type 25.

in wood translt case

valves, comnplete with 3.valve R.F. unit
Useful for Television
20-VALVE RECEIVER Type No. 3515.
for Television sound or vision when used in conjunction with
Contains the following valves: 10 SP6l,
5 EF36, 3 EBC33, 1 EB34, 1 Mazda 832, relays, condensers,
resistances,etc, Brand new In metal case and supplied

52 /’6

Includes strip suitable

£3.12.6

The R.F. Unit Type 25 sultable tor use with the above and for
other television purposes i 22/6 extra.

SINGLE ELEMENT SLIDING
RESISTANCES
Super quality, heavy
14 ohmas, 5 amps. 17/6.
BLOWER MOTO! 80 v. 50
cycles, A.C. only. 15/-.
METAL RECTIFIERS, 620 v.
at3mA. Isin.dong .... 8/8
CO-AXIAL CABLE, 75 ohms,
perdoz. yds. .......... -
| FIVE-WAY RUBBER COVER-
ED CABLE. Suitable for
all purposes. Per doz. yds. 8-
Ex-Gorvt. 1001t. COPPER
AERIALS, ehonite chain insu-
lators, 30ft. guy rope. ... 3

duty.

CHARGING BOAROS. Control Panels Obly
24 v. 1,260 watts. Includes five 13in. moving
coil anuneters (1, G-40 a., 4, 0-15 a.y. One
moving coil voltmeter 0-40v. Five heavy duty
sliding resistances, etc., complete in Metal
case as shown with fold-back doors. Size
18 x 17 x 8}in. Offered at less than half

the component vatue. Price
Carriage extra A £4.19.6

NEW 3-VALVE AMPLIFIER PANELS

With three IT4 valves, condensers,
New spare valves for above §/- each. 15/-

EVER READY 5-VALVE AC/DC PORTABLE
SETS (ltiocondliﬁonad). Two wavebands,
short and medium. For callers

NN o iuuevesionssael ssssasasaseisssssses %-12-6

$.G.BROWN'S ADJUSTABLE HEADPHONES
High resistance.
dition.

TELEPHONE LINE OR UNI-
SELECTOR SWITCHES

]

= Used
S-bauk, 20/-; 6-bank 25 -

1790k H.P. MOTORS, Double-

anded  spindles.  220-280 v,
These motora are new, nol
lue conversions amd  are

| le for 16 mum. projectors
and many other purposes.
A0./DC., with feet o
A.C., without feet
ELECTRO MAGNETIC COUN-
TERS. Ex-(i.P.O., every one per-
fect, electro-maguetic, 500 ohm
coll, counting to 9.999, operated
from 26v.-50v. D.C. many indus-

| trial and donwestic applications.
MOVING
PHONE ...........

| U.8. ARMY MIDGET LIGHT-
WEIGHT HEADPHONES. 200

3-VALVE R.F. AMPLIFIERS
V.H.F. Type 24. 1050 mc/a.
Complete with

120v. 600 mA. Will charge trom 6 v.
accumulator ..

67/6

ohma. Suitable for  Deaf
I\ )o00060008005000600 15/-
3 8P41 valves,
| 1n metal case. Slightly used but
in perfect working order.
| Plus carriage & pkg. 1/6. 10/8
NEW. LATEST
COVERED WIRE.
Black, by Armaduct.
yard ok .. ..o e .
VISION UNITS, Model 6A.
| Consisting of 6in. diameter
ElectrostatilcC.R.tube, 7 valves,
includin, four EF5¢, potentio-
meters, resistances and other
A880C! components. in
etal cabinet 14 x 8 x 7§in.
These units are i perfect condi.
tion. Carriage Paid.. £3.10.0

PLASTIC

Red or
Low
68

|

canse, size 12 x 4 Con-
tains A.C. Reiay,
Alarm FReiay, ete.....

Carr. 1/6 H

SMALL SLIDING RESISTANCES |

AZIMUTH RELEASE RELAY. |
In glasefronted, cast aluminium
2in.

SELF-ENERGISING TABLE MICROPHONE
& HEADSETS (Sound Power)

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

Ex-Admiralty. Finest quality.

Soitable for Voltage Controls, 12 6
Speed Regulators. 50 ohms, | UNUSED IN CARTONS ...............

1.5 amp. l' i 6in. » 4

[, 2 EHILLID ocosaa 86| R1155  10-VALVE _ COMMUNICATIONS
CATHODE RAY TUBES, Ex- RECEIVERS. ONLY A FEW LEFT.

Govt. 6in. VCR97 27/8 ; 6in.
VCR517 22/6.

Ex-ARMY TEST SET-NEW
Type Demolition Mk. 1.
For clrcuit  continuity
general testing. In hard wood
CalTying case 42/-

Type 1154. AIRBORNE G.P.
TRANSMITTERS. A few only
to clear.

Complete with 4 valves. Fre-
quency  coverage: 500 Kke/s,
200 kes/, 10 me/s. 3 me/s.
2.35 me/s, 8 mefs, 2.5 we's.
Power input 1,200 v., 200 m a.
H.T. 6 v. 4 amp. L.T. Chassis
alze, 15in. 13in. X 8fin. 1o
netal cabinet, easily adapted for
Amateur use. Less Dower
Pack. (Nee May issue for

{llustration.)

Carr, & pkg. 10,6 ext. £10.10.0

EX-GOVT. TELEPHONE HAND-
SETS (Sound Power)

\¥* &7
N
New stock.  Self-energising.

Needs no hattery or current.
A illuntrated 76

ROTARY CONVERTERS
Input 24 v. D.C. Output, 230 v,
50 cycles. 75 watts. In a
cabinet. Size 18in. x 12in.
deep x l4in. high.

Carriage paid .

CALL and INSPECT
our stock of
SPECIAL
ADMIRALTY
Transmitters,
Receivers, etc.

PLEASE NOTE

All  carriage  paid

unless

@ Carriage charges relate to Britizh Islesonly. @ We
do not is§ue lists or catalogues. @ ‘e have hundreds |
of items m.stock too nutuerous to list, so when in Town

pay us a visit.

and |

[
otherwise stated. ‘

These sets arc as new Freq. range 7.5 me s,
75 ke/s in five wavebands. Complete with
10 valves, including magic eye. Enclosed
in metal case. Every receiver is aerial tested.
Complete with Power Pack and L.oud speaker,

for A.C. mains 200-250 v. Carr. £14
paid. (See May issue for illustration.)
FREE with cach receiver ! Complete circuit,
description and niodifications for civil use,
reprinted from " W.W."? July, 1946,

PHOTO-ELECTRIC CELLS
Type G818
These cellsare the gas-filled
type with caesium Cathode.
Made by Cintel. Minimum
sensitivity 100\ /lumen,
working volts 100 D.C. or
peak A.C. Projected
cathode area 16 sq. cm.
Suitable for 16 mm. Home
Cinema Talkie espuipment,
Salety Devices, Colour and
Photo  Matching, Burglar
Alarms, Automatic Count-
ing, Door Opening, ete.
Brand uew in
original cartons... 42 16
R.A.F. 6-VALVE SUPERHET RECEIVING
UNIT No. 25

897

StRUL A

S1aEma 1ect vi6ton

Easily adapted for short-wuve reception for
home use. Contains two EF36, two EF39, one
EK32, one EBC33 valves, condensers, resist.
ances, ete. Free circuit diagram, 9in. X 19in.,
showing all components. supplied with 25/

each set.  Diagram free with set. /-

_—_—___——————_—__—"
LONDON CENTRAL RADIO STORES, 23, LISLE ST. (Gerrard 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday and weekdays 9 a.m.—6 p.m.
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« CONSTANT VOLTAGE -
POWER SUPPLY UNITS

NEW SERIES 101

Our new Laboratory Power Supplies, Series 101, are
based on our well-known Model 10i-A, but incor-
porate a aumber of improvements and refinements.

OETAILS ON REQUEST.

ALL-POWER TRANSFORMERS LTD. |

8a, GLADSTONE ROAD, WIMBLEDON, S.W.19
Tel.: LiBerty 3303.

THE HEIGHT OF EFFICIENCY '
IN LONDON OR BIRMINGHAM

WOLSEY @

TELEVISION AERIALS !

|
From Single Dipale model to the Triple Refiector model
illustrated, every WOLSEY Tele, Aerial is the most
efficient of its type Fifteen years specialisation is
behind them.

l

THE FIRST AND MOST SUCCESSFUL = | | \ |
TRIPLE REFLECTOR ARRAY T /‘h--%
|
|

giving increased gain for ¥ringe areas. [

WOLSEY TR/MIL. Half Wavelength Dipole with | |
three Reflectors spaced at jth waveiength for {
London, § length for Birmingh: Reflector
elements positioned in a parabola. Constructed of
steel tubing, zinc plated, Duralumin Rods with
Polythene V.H.F, insulators and P.V.C, warerproof
bushes. Weight only 54lbs. As illustriced, £6
list price,

|

)
= ).

et

One of our fully equipped Yars available for the in.tal \*

Jation of all our eight types of Aerials in London ond

Birmingham. g T \q
SEND FOR BROCHURES N

WOLSEY TELEVYISION LTD,
75, GRESHAM RD., BRIXTON, LONDON, S.W.9 |
Phone : BRIxton 6651/2 Established 1934 l

Mapestic Winding Co

Suppliers of ““To Specification

Components” to  Research

boratories, Universities,

Local Government Authorilies,
elc,

Rewinding and Manufacture
of Transformers, Coils, Chokes,
etc., to the trade.

NEW TRANSFORMERS

We have a 48 HOUR service for the supply of ALL types of
transformers, chokes, etc,, to technical press or your own
specification, All components are finished in silver grey and
chrome, and can be arranged for any style of mounting. Standard
components list available on request.

REWINDS

our 28 HOUR rewind service has been used for many years by
traders and service engineers throughout the country and has been
built upon recominendation. You should avail yourself of this
unrivalled service, which includes the supply of price lists, job
cards and ready printed address labels, which we shall be pleased
to forward upon request.

We are always prepared to modify, or wind to specification,
existing components,

All popular mains replacemernt bobbins available ex-stock
Comprehensive price list available on request.

180, WINDHAM RD.,

1, BOURNEMOUTH,
2, HANTS,
S 1 N
v A (o A
A
Guaranteed Guaranteed
Producc Rewind

(’,9 c\)
e

LAMINATIONS

FOR
All Radio and Electrical Uses.

In Silicon, Dynamo, Intermediate
and Transformer Qualities.

Permalloy, Mumetal, Radiometal.
Screens for all Electrical Uses.

Transformer Shrouds
for 35 and 74 Lams.

General Precision Engineers.
Heat Treatment.
Sheradising to the Trade.

Electrical Sound & Television Patents Ltd.

12 Pembroke Street, London, N.1. —

TERminus 4355
2/4 Manor Way, Boreham Wood, Herts. — ELSTREE 2138
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6F33

RATING
Heater Voltage (volts) ... Vh 6.3
Heater Current (amps) ... Ih 0.35

Maximum Anode Voltage (volts) ... Va(max) 250
Maximum Screen Voltage (volts) ... Vg2(max) 250

Mutual Conductance (mA/v) o Bm * 4.35
Inner pt ... ... Hglg2 * 38
Maximum Anode Dissipaticn (watts) pa(max) 2.5
Maximum Screen Dissipation (watts) pg2 0.8
Maximum Potential Heater;Cathode

(volts DC) i . ... Vh-k(max) 100

*Taken at V,=200v ; V82> -100v ; Vg|:=—l.5v; Vg3—»0v

8 Vg2
tie 8—v—| with I, constant
g

Advertisements 39

The Mazda 6F33 is an indirectly
heated screened R.F. Pentode on a B7G
base. it has a sho-t cut-oft Suppressor Grid
characteristic which makes it particularly suitable for
use in Modulator, Variable Reactance and Timing
Circuits. In order that the Suppressor Grid may be
driven positive, a diode has been tied to this grid.
List Price 17/6d.

Further details will be supplied on application to the Radio Division.

D)

OWAN

MAZDA

RADIO VALVES AN

D CATHODE RAY TUBES

THE EDISON SWAN ELECTRIC CO. LT

D., 155 CHARING CROSS RD., LONDON, W.C.2

RAI30
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Why you should use . -

T Maximum “Wetting"' Capacity.

6 Residue sets hard, is non-
corrosive, :nd of high dielectric
strength.

2 Accelerated Fluidity.

3 Moderatesoldering bit temper- 7 No harmful fume deposits.

atures. 8 Continuous, unvarying core. |

4 Mechanical bonding and perfect

T 10| 9 Even distribution of activator
Electrical conductivity ensured.

in core. |
10 Approved by Air Ministry and |
General Post Office.

5 Minimum amount of solder
used per joint,

Supplied in a wide range of Gauges and Alloys on | Ib and 7 Ib reels, works
coils, or as required. Prices on application.

Sole Manufacturers *

H. J. Enthoven & Sons, Ltd.

89, UPPER THAMES STREET, LONDON, E.C4. !
Phone: MANsion House 4533. Works: Rotherhithe, Croydon, Derbyshire,

Our Silvered Mica Capacitors are made
in all values between 3 pF and 7000 pF.
Our aim is to supply these Capacitors
with the smallest possible dimensions,
and we have a range of 7 sizes which
allows us to offer for almost any capacit-
ance a ““made-to-measure”’ type.

STABILITY RADIO COMPONENTS ™

14, NORMAN'’S BUILDINGS,

CENTRAL STREET, LONDON, E.C.] {
Telephone : CLErkenwell 5977

Wireless World June, 1949

THE SOUND MAGNET £35
TAPE RECORDER & PLAYBACK EQUIPMENT

Records on plastic tape, 30 mins. programme. Instant
playback with 6év. P.P. Amplifier. Handsome cabinet
with internal speaker. Records permanent, or erased,

simplicity in operation, certain results.
Full details on the S.M., send 24d. stamp.

GENERAL LAMINATION PRODUCTS LTD.

8.M. Dept., 294 BROADWAY, BEXLEYHEATH, KENT

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER

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

Write to the 1.C.8. Advisory Dept. stating your
ts. Our advice is free.

requir
OCOOEOOCOA0O You may use this coupon.......... Oea0

INTERNATIONAL CORRESPONDENCE SCHOOL Ltd.
DEPT. 38, INTERNATIGNAL BUILDINGS, KINGSWAY, LONDON, W.C.2
Please explain fully abeut your instruction in the subject marked X.
Complete Radio Engineering Radio Service Engineers
Radio Service and Sales Advanced Short-Wave Radio
Elementary Electronics, Radar, and Radio
And the following Radie E xaminations:—
British Institution of Radio Engi ]
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Wi ireless Operators and Wireless Mechanics, R.A.F.
Students for Examinations are coached till  successful,

AgBuceuunna

1.C.S.

Name. .eususenscunsssnessccsesrssssssasssscanns

(BLOCK LETTEKS PLEASE)

Address ssesesusncenicasncusucncucsascsicuncasasscassansns
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The most outstanding value ever offered!

BAFFLE

®§ Jo179774/ SPEAKERS

with a unique combination of
features ncver before possible

In this new range of best-sellers, we have utilised to the full our 25 years’
experience of radio reproduction, After twelve months of intensive
experiment, we proudly present the finest speaker value ever offered —
made possible only by the fact that every operation is carried out in the one
organisation. Compare these baffle speakers with any other make on the
market: compare their reproduction—their appearance—their price. There
can be only one verdict, and we are confident of what that verdict will be.

INCORPORATING REMOTE CONTROL

These speakers are identical in appearanze, but ** Beaufort " and
** Bristol "’ have push-button remote control, which, in conjunction with
the exclusive Whiteley ** Long Arm '* enables radio to be switched on or
off from the speaker. All are fiuished in highly polished walnut veneer.

Withour With

. BEAUFO'}T Y Trans- Trans-

Size 123" x 104" x 3!” Permanent magnet former Sormer

type s_peak;.r (die-cast unit). 6" diameter,
Capacity watts. Constant impedance

volume controf. 67 6 75;"

® BRISTOL .

Size 103" x 93§ x 3}". P.M. Unit 6"

Calpacity 3 FEE Constant  impedance 53/6 59 6 * ASK YOUR

volume control. / N
® BEDFORD 396 4506 LOCAL DEALER TO .

Size 93" x B§” x 34", P.M. Unit 5", Capaci /

2?3:3:5.‘ éo:aplgete with V:IIL:me con:f:f."’ NO PURCHASE TAX DEMONST RATE
WHITELEY ELECTRICAL RADIO cCcoO. LTD * MANSFIELD ' NOTTS

THIS NEW

N WEfd SIGNAL GENERATOR
: COVERS

1 100.... .. 160
| Kc/s TO Mc/s

MODEL 65C. This new mains operazed Signal Generator has been
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A rugged and highly efficient Motor,
giving an amazing performance at an
economical price. It will stand heavy
overloads, and for intermittent ratings
is capable of giving up to twice the

above power.

Carefully tested for balance, and
individually put through a Silent Room
test, this motor is ideal for Gramophone
Motors, Wire and Tape Recorders, Fans,
Motion

Displays, Switch Movements,

Timing Mechanisms, and many other

applications. List Price 25/-

SPECIFICATION

200-220/230-250 volts, 50 cycles.  Other
voltages and frequencies available. Under
30°C. Rise. Continuous rating.

Stack Thickness 0.675" 0.875"
Watts (Light) 17 2]
R.P.M. (Light) 2750 2750
Starting Torque (in. ozs.) 1.7 2.3
Full Load Torque (in. ozs.) 2.0 3.0
Full Load R.P.M. 2000 2000
Weight 1.71bs. 2.31 Ibs.
Shaft Dia. 0.1875" Steel Centreless Ground.
Bearings : Graphite Bronze Oilless type,
Self Aligning.

Rigid Diecast Bearing Brackets.
Impregnated Layer Wound Coil.

Vacuum

Birmingham Sound Reproducers Ltd.

Claremont Works, Old Hill, Staffs. 'Phone Cradley Heath 6212/3.
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It is well known that
line time base ampli-
fiers produce very
high voltages across
the output trans-
former during the
fiyback : the utiliza-
tion of this pulse to
pravide an E.HLT. supply is most economical and, for
direct-viewing tubes, gives a simple and satisfactory
solntion. It is desirable that the source impedance shall
not be greater than 5 MQ and voltage doubling, which is
also more expensive, is therefore excluded.

Since the energy stored in the inductive components at
the beginning of the flyback is largely determined by the
scan requirements of tke deflector coils, the E.H.T. voltage
developed is controlled by the stray capacitances across
the transformer. These are therefore reduced by using
air as the diclectric medium between the high-voltage
windings and the laminations and also by choosing a
lamination with a sufficiently large window to allow good
spacing. This also inereases the insulation of the windings.

Fig. 1 shows a conventional line time base amplifier
cireuit, modified for E.H.T. generation. It will be noted
that an inductor L1 has been added to the conventional
resistance-capacitance damping circuit. Its effect is to
oppose the build-up of current in the damping resistors as
the beginning of the flyback, thus reducing the dampi g
and giving a higher pulse voltage. Subsequently, it tends

HORIZONTAL FORM

—C 330V+

LINE DEFLECTOR
COILS 6-3mH

€3 100pF 7kV. DC wkg.
R3

6-8kV.
£80KA

PICTURE WIDTH

—0
77T
FIG. |

LINE TIME BASI. AMPLIFIER Ia=75mA Ig;=17mA.

to maintain the current and increases the effectiveness of
'the damping resistors during the later part of the flyback.
The rectifier (EY51) is connccted to an overwind on

alves and their applications
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E.H.T. FROM THE LINE TIME BASE FLYBACK

the primary of the output transformer. The overwind
reduces the contribution of the output capacitance of the
EL38 to the total cflective capacitance across the whole
winding. It also increases the flyback time, which, with
the low capacitance, would be unnecessarily fast and
thereby minimizes the losses in the magnetic circuits.
The value of the reservoir capacitance C3 may be as
low as 100pF and the capacitor is connected so thats

ST ]
~—
(k:?o i_’.L_ ———
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REGULATION CURVE of E.H.T. SUPPLY

while the EY51 is conducting, a negative-going pulse from
the secondary winding is applied to the low potential
plate. This increases the D.C. voltage across C3 but
necessitates a resistor R3 to prevent the capacitance of
the C.R. tube from shunting the deflector coils.

It is important that the EL38 be rapidly and com-
pletely cut-off from the beginning of and throughout the
flyback. Cl and C2 hoth help to achieve this. Cl feeds
back a negative-going pulse from the deflector coils;
C2 increases the grid-cathode potential during the flyback
by temporarily removing the negative feed-back.

—
Mullard|
A

Reprints of this report from the Mullard Laboratories, together
with additional circuit notes and full transformer winding data
can be obtained free of charge from the address below.

MULLARD ELECTRONIC PRODUCTS LTD.
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HOUSE, SHAFTESBURY AVE., W.C2
(MVMen)
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Radio Polities

VER since we published the Copenhagen

Plan list of broadcast frequency allocations

for Europe in our issue of November 1948,
readers have deplored the fact that politics were
allowed to enter so largely into the making of
decisions that should be influenced mainly by
technical considerations, geography and distribu-
tion of potential listeners. In most of the letters
written on this subject it is suggested that sooner
or later those countries—in particular Germany
and Spain—that have been given unfavourable
allocations will encroach on channels belonging to
other countries and will become, in effect, ether
pirates. Spain, we are reminded, was given two
clear channels under the still-born Montreux plan,
but is now to have none. According to a corre-
spondent, the number of receivers in use has in-
creased five-fold since 1939. Germany, consider-
ing the high listener density of pre-war days, is
almost certainly in an even worse position.

N the sphere of short-wave broadcasting inter-
national co-operation has apparently been
similarly bedevilled by political differences,
though it is as yet too early to comment on the
outcome of the International High-frequency
Broadcasting Conference at Mexico City. We may
be permitted a sigh in recollection of the ‘‘ good
old days”’ of 1938 and the Cairo Convention. We
were proud of the fact that radio men could then—
in a world already riddled with political jealousies
but probably more civilized than the present one
settle their problems on a predominantly
technical and rational basis.

As recent international deliberations on radio
matters have had such an unfruitful outcome it is
perhaps inopportune to press for discussions at a
higher level than hitherto on the possibilities of
untformity in television for Europe, or at any rate
for Western Europe. But no country except
France has so far made a definite statement on the

standards to be adopted, and it would be a counsel
of despair to say that nothing can be done to
devise means of bringing about some measure of
agreement on matters that are bound to influence
the healthy growth of television.

W'E are reminded of the present unsatisfactory

state of affairs by reading an article in La
Radio Frangaise by the outspoken and often pro-
vocative Editor, Marc Chauvierre, who ventures
a farecast of the television systems to be ultimately
adopted.” They are: 819 lines for France and per-
haps Belgium and Switzerland ; 625 lines for Eng-
land, Sweden, Norway, Denmark and Western
Germany ; 525 lines for Italy ‘“ which is equipping
herself with television under Marshall Aid,”” and
possibly Spain.

With the details of this forecast we obviously
cannot agree, if only for the fact that 625 lines has
limited acceptance in England as an export
stanidard only ; for home consumption we are com-
mitied to 405 lines for some years. However, we
do agree that, failing some effective action,
Europe may well find herself saddled with a
diversity of standards which will make exchange
of programmes difficult or impossible and will
make international trade even more difficult. The
organizing of services in neighbouring countries so
as to avoid interference is also a matter that calls
for international discussion.

We are still in agreement with M. Chauvierre
when he goes on to press on economic grounds for
a standard of moderate definition ‘‘ of the order of
500 lines "’ for domestic—as opposed to cinema—
use. Kurope cannot afford to experiment in costly
elaborations of doubtful value.

Radio in all its branches—not excluding the
visual-range frequencies—is a truly international
matter, and its growth will certainly be hampered
i effective international co-operation in its organ-
ization is lacking.
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CATHODE-RAY TUBES FOR TELEVISION

Operating Conditions v. Picture Brightness

By HILARY MOSS, Ph.D., MBrit.l.R.E. (Chief Engineer,

In this article answers are given to two problems which are often encountered

in television. The first is :

In a given television system with a constant number

of lines, what increase of c.r. tube voltage is needed to maintain constant bright-
ness as the screen diameter is increased assuming (a) constant resolution at the

screen and (b) constant spot size !

The second problem is :

What increase of

tube voltage is needed with a given tube to maintain constant brightness as the
number of scanning lines is increased, the frame frequency being unchanged ?
In these, as in all cathode-ray tube problems, the solutions depend on the

assumptions made.

In the first part of the article it is assumed that the neck

diameter is variable and answers are given depending on whether the beam

current or cathode loading is constant.

The methods are then extended to

cover the case of constant neck diameter.

HERE is a wide-spread im-

pression that the cathode-ray

tube designer lives in an
atmosphere of Hamiltonian mech-
anics, phase space, Liouvilles the-
orem and the Principle of Least
Action. These abstruse matters
have a part to play in the higher
realms of the subject—into which
the author has never yet pene-
trated—but it is surprising how
much can be done by a combina-
tion of logical thinking, simple ex-
periment and fourth-form algebra.
Broadly speaking, the higher
branches of electron optics are
called into play only if we seek to
design from first principles. This
task calls for superb mathematical
ability and is, in any case, of
doubtful practical value owing to
the manipulative difficulties which
arise.

On the other hand, if we are
content to design by reference to
existing practice, then an enor-
mous simplification can be made.
1t is possible to set up simple but
far reaching relationships between
the 7elative characteristics of
various types of cathode-ray tube.
Therefore, if the absolute charac-
teristics of one tube—the refer-
ence tube—are measured, the
absolute performance of the other
tubes can be computed from the
relations established.

The simple laws relating the
performance of one tube to
another are, of course, approxi-
mate only and so the method has
one fundamental limitation. It
is necessary to be careful not to
extrapolate too far or the predic-
tions made inay be seriously in
error. It is also important to have

sufficient appreciation of the phy-
sics behind the phenomena which
the laws illustrate to be fairly sure
that discontinuities in the nature of
the laws are unlikely. For ex-
ample, in the case of brightness/
voltage curves we must be sure
that any extrapolation made does
not extend into the region of
‘“screen sticking.”’

The sketches of Fig. 1 show
diagrammatically the basic form
of a typical television c.r. tube
having a triode gun and designed
for magnetic focusing and deflec-
tion. As shown at (a), the elec-
tron beam is generated in the
tride T, focused by the lens F
on to the scheen at S and de-
flected by the coils D.
The lens F may be either
a permanent magnet, or
excited coil, or a combina-
tion of both, In an elec-
tron-optical sense these
distinctions are of no
account whatever, pro-
vided that in each case the
lens is capable of handling
the maximum beam dia-
meter (i.e., that at ‘' full
white *’) without appre-
ciable aberration.

Fig. 1. The general form
of a typical magnet c.r. tube
is sketched at (a) and an ex- 7
aggerated view of the elec-
tron beam at (b). In the
latter the crossover is at T
and the magnetic lens at XY. T

An elaborated view of the elec-
tron trajectories is shown at (b)
but with the beam width greatly
expanded for clarity ; k is the cath-

Electronic Tubes, Ltd.)

ode surface (usually plane), g is
the grid or modulator and a the
anode. These three elements con-
stitute what is usually known as
the ‘' triode.”” The anode a is
normally joined to the graphite
wall-coating of the tube. It some-
times contains a second orifice
which serves to trim the beam,
so preventing the width of the
latter from exceeding a defined
value. Alternatively in some con-
structions the electrode a is
omitted entirely and its place
taken by the coated walls of the
tube. Although these variations
affect many of the details of ‘the
operation of the whole gun, they
do not affect the basic arguments
presented in this article.

The full details of the operation
of the triode are immensely com-
plicated, and even today are not
fully understood. Luckily for our
purpose we do not need to enquire
too closely into them. It is suffi-
cient to accept that the fields in
the triode generate a conical beam

Fi_

(a)

>

\

e
|
|

(b)
of electrons as indicated in Fig.
1 (b) which appears to emerge
from a small area marked T and
usually referred to as the ' cross-
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over.” This crossover is the object
which the focusing lens F images
on the screen S. For simplicity
this lens is assumed to be infi-
nitely thin and to act at the plane
XY. Since the field of the lens
has an appreciable spread along
the axis of the gun this assump-
tion is not strictly accurate but
the subsequent working is in no
way affected.

It can be shown that owing to
the Maxwellian velocity distribu-
tion in the electrons emitted from
the thermionic cathode k, the
edge of the crossover is not
sharply defined. In fact, detailed
analysis shows that to a close
approximation the electron-den-
sity distribution in the crossover
has the form shown in Fig. 2—u
curve of Gaussian shape.

Physically speaking this meuns
that if we are to speak of ' cross-
over diameter '’ it is necessary to
define a convention which will
give this phrase a meaning. The
most satisfactory mode of doing
this is illustrated in Fig. 2. A
straight line is drawn parallel to
the X axis at some arbitrary per-
centage of the maximum and the
crossover diameter is then defined
as the distance XY. The exact
percentage is not important, being
largely a matter of convention but
a common value is 20% if precise
quantitative measurements are
being undertaken. However, such
measurements are extremely diffi-
cult and are rarely made.

The lens F merely serves to
image this distribution of elec-
trons on the screen S. In general
the scale of the distribution will,
of course, be different just as in
light optics. In this discussion,
incidentally, it is assumed that
there are no lens aberrations and
that space charge is negligible. If
these postulates are not satisfied
the shape of the distribution at
the screen will not be the same as
that at the crossover.

It is unnecessary here to enter
into any discussion whatever as
to the effect of deflecting the
beam, since for the moment the
ratio beam width/deflector-coil
size, the shape of the deflector
coils, and the maximum scarning
angles will all be maintained con-
stant. Manipulation of the various
relationships in television-gun de-
sign become appreciably more in-
volved if these conditions are not
satisfied.

Many problems connected with
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the picture size and brightness
can be solved by the application
of the laws stated in the following
five postulates. It is unnecessary
to show here how these are de-
rived, but in order to indicate the
reasoning behind them some
account is given in the Appendix.
These postulates are: (1) If all
dimensions of an electron-optical
systemn are multiplied by %, all
applied voltages being held con-
stant, then the total current flow-
ing is unchanged and the shape

This Gaussian curve shows
the electron density p in a cross-
section of the beam at the cross-

Fig. 2.
over.

of the trajectories i also un-
changed, although on a scale &
times as large. In other words
the systems transform perfectly—
all angles being unchanged. This
statement is absolutely exact if
the electrons of the system start
from rest and applies even in the
presence of space charge. (z) In
any electron-optical system of
constant geometry, if all electrode
voltages are multiplied by %, and
all magnetic field intensities by
vk, the electron trajectories are
unchanged. This statement is
again absolutely exact if space
charge is neglected and the elec-
trons in the system start from
rest. (3) If the average current
density at the screen is kept con-
stant, the screen brightness is pro-
portional to some power of the
electron voltage ; i.e., to the velo-
city of impact. It is proportional
to V7 where V is the anode volt-
age of the tube. In this statement
it is assumed that the integration
time for determining the average
current dénsity is too short for
flicker effects to be noticeable.
(4) If all anode voltages in a tube
are multiplied by k, then the spot
diameter is mversely proportional

to vk. This is an approximation _
only but is a good one, especially-

if the beam angles ir the gun are
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maintained constant by making a
corresponding change in the grid
voltage whenever the anode volt-
ages are changed.

(5) If two triodes, physically
identical except for their cathode
grid spacings, are operated at
different anode voltages such that
their cut-off voltages are equal,
then to a fairly close approxima-
tion the modulation characteristics
both in respect of current and
beam angle, are identical. The
cut-off voltage is, of course, the
grid voltage for which the anode
current just becomes zero.

Provided that the beam current
is kept constant these postulates
enable a number of important
practical problems tp be solved.
One common one is: Snppose that
we have a certain tube, tube 1,
with 2 certain screen diameter,
what operating voltage will be
needed for another tube, tube 2,
of k times the diameter if the
brightness and resolution of the
picture are to be unchanged?

Using subscrips 1 and 2 to refer
to conditions in tubes 1 and 2,
from postulate (3) the surface
brightness of the original tube is
proportional to V,»/A, where A
is the screen area, and the surface
brightness of the derived tube will
be V,n/k*A. lence for equality
of screen brightness it follows
that

V,a=kVin o L (1)
where 7 is a constant (sce Appen-
dix).

This equation (1) satisfies the
condition aintaining constant
brightness. We next investigate
the spot size. The original spot
diameter, using postulate (4), is
proportional to 1/vV, and the
spot diameter on the derived tube
will be proportwnal to1/vV, but
we require to have an arbitrary
control over the spot size inde-
pendent of that imposed by postu-
late (4). This is most simply done
by using postulate (1) and multi-
plying the linear dimensions of
the triode only by A. Thus the
spot diameter of the original tube
is proportional to 1/+V, and the
spot diameter of the derived tube
is proportional to A/ v V,. But we
require constant resolution at the
screen (i.e., the same ratio of spot
diameter to screen diameter in
both tubes) so that on the derived
tube with a screen diameter k&
times as large as on the reference
tube, the spot diameter must also
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be & times as large as on the refer-

ence tube. Thus we derive the
equation
AINV,=k[yV, (2)

which gives us freedom to adjust
the spot size appropriately.
Solving (1) and (2) gives us
A=kQ+1/m)  which defines the
linear scaling factor for the triode.
In order to make the modula-
tion characteristics of the two
tubes identical we now merely
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the cathode/grid spacing of the
derived tube so that it operates
at the same cut-off voltage as the
reference tube (to a close approxi-
mation the cut-off voltage is in-

versely  proportional to the
cathode/grid spacing). Thus the
problem is completely solved.

Taking a numerical example, sup-
pose we wish to double the dia-
meter of the screen, then assum-
ing the index » equals 2, which

.is a good average value (see Ap-
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all the dimensions of the tube are
multiplied by 2 except for the
triode which is multiplied by 2.83.
From postulate (4) the anode volt-
age is multiplied by 2. This will
result in a picture of twice the
linear dimensions and of the
same surface brightness, the volt-
age of the tube being doubled.
The spot size is also doubled so
that the resolution is unchanged.

If, instead of making the spot
size proportional to the screen size,

employ postulate (5) and adjust pendix), it follows A=2%% Thus we decide that the spot size must
No. of lines multiplied
Basic Operation Screen diameter multiplied by k by n. Tube dimen-
sions constant
. All linear dimensions of bulb, neck and -
Secondary Operations scanning coils multiplied by % | Triode only scaled
| o - N I |
PR 1 I
I)i;lnrcll?;li(om X Rt X k| Ak X R X = x n(nt1)
Geometrical S K L
Changes R — —_———
| made Cathode- . |
g[‘id X k2in x k2n | x k«i—’i X h23(1+n) X I X ,L(64.—~ln)/3(n+l)
spacing* ‘ !
\1'\(;;3?0 x fe2in % k2| %1 X RO | 1| X e
’ age
o | ] _—
R . Cut-off I 4,3(1 4 r
I‘ICCtrlCZII Voltage X X1 X k 3 X /» (1+n) X I X ,m
changes
| made -— l | —— —
Grid . . 1
R 43 13(1+m) X N
Drive 8 N Ul | X k ' X k | XTI ‘ X PRIE )
— | — |
Scanning- [
\ N < Bln | x 1 w RO+ ) l X I | X pln+l
coil Current : [ a
| ——
Beam 5 ) | ‘ b¢
o P 2/(1 1)
Current e N Xk l X \ 7 | x pZn 1)
- — |
Spot x k X1 | Xk | X1 | x I I
Diameter ST | X =
® ®
Effects Beam I '
produced | Angle X I X I X I X 1 XI| X1
Screen . | o o 'yr xxlxx X1 | XTI '
Brightness l l ,
} |— B
1 I
2
gita}:l?gg X m X Bein X I | X I X m X I
|

¢ This adjustment to be made additionally to that effected by the scaling of the whole triode.
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be kept constant, the answer is dif-
ferent. Equation (1) still applies
to gatisfy the condition of con-
stant brightness, but to satisfy
the condition of constant spot size
A/vV,=1/vV,. The solution of
these equations gives A=k'".
Taking again the case of doubling
the screen size, this means that
we must multiply the triode
dimensions by v2 only in order
to achieve constant spot size. The
anode voltage again is doubled.
In both these solutions all the
vest of the tube geometry apart
from the triode has its linear
dimensions multiplied by k.

Deflection System

We must now enquire what
changes are needed in the defiec-
tion system. These follow at once
from postulate (2). It is merely
necessary to multiply the coil
current by «k since the anode
potential has been multiplied by
k. This applies to both problems.

Let us now suppose the number
of lines is to be multiplied by p,
what changes in tube design arc
necessary? One possible solution
of this problem is exceedingly
simple. Since the total light out-
put from the screen must be con-
stant if the integrated energy de-
livered to the screen is also con-
stant, it follows that merely
increasing the number of lines in
the system does not necessarily
entail an increase in anode volt-
age and beam current. All we
need to do is to reduce the spot
diameter in proportion to the in-
crease of the number of lines.
Thus, applying postulate (3), the
simplest solution consists of
merely multiplying all dimensions
of the triode by 1/u and keeping
all voltages constant. This will
satisfy all the imposed conditions.
Thu-  increasing the number of
lines from 400 to 600 will require
that the linear dimensions of the
triode are multiplied by 2/3 and
no other change is necessary.
This is the simplest possible solu-
tion.

In the methods so far used it
must be carefully noted that we
have kept the total beam current
and beam angle constant, adjust-
ing the spot size where necessary
by scaling the triode gun. It is
obvious, therefore, that the cath-
ode loading (the current extracted
per unit area from the cathode)
has varied inversely as the area
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of the cathode ; i.e., as #*. In the
last problem, therefore, the cath-
ode loading has been multiplied
by the factor 9/4 and this fact
may make the solution not prac-
tically acceptable on account of
reduced cathode life.

1t is quite possible to inject
another postulate into the reason-
ing ; viz., that the cathode loading
should be held constant and the
beam current allowed to wvary.
This involves a more complicated
treatment and one additional
postulate. This is that the screen
brightness is proportional to the
average current per unit area over
its surface.

Hence the condition of constant
screen brightness now requires

RV r=1LV," e (3)

By way of illustration we shall
treat the first problem again where
the resolution at the screen is
constant.

Equation (2) applies. But to
obtain constant cathode loading
it is necessary that

(4)

L/IL=x .. .. .. ..

This is not, however, a sufficient
condition. In addition we must
arrange that the fraction of the
cathode surface which is emitting
is the same as previously. This
is equivalent to securing con-
stancy of beam angle o, Fig. 1 (b).
From Fig 4 (in the Appendix),
this requires

Vo, /v"l =Vy, /V(..: oo oo (5)
where V4 is the grid voltage
measured with respect to the cut-
off grid voltage V..

We also need the law connecting
current and voltage. It has been
shown elsewhere! that to useful
engineering accuracy the cathode
current

Ii=3 V472 /Ve .. .. .. (6)
where I, is in microamperes and
potentials are in volts. Therefore

1 Vo772 V2
= @) oo
1 \dl c2

The solution of this system of
equations gives the results shown
in the 3rd row of Table 1. Ex-
actly similar methods give the
solutions of the other two prob-
lems. These are also showu in
Table 1 together with the simpler
solutions of constant beam current
previously considered.

Comparing rows 1 and 3 it can
be seen that instead of increasing
the anode voltage k?/* times and

1 “Ejectron Gun of the Cathode Ray Tube—
Part 2,” by H. Moss_ J. Brit. Instn. Radio Enyrs..
june, 1946.

OUR COVER

TELEVISION EN MASSE.
forest of towers forming the sub-
ject of this month’s cover illus-
tration includes the aerials of six
American television stations.
They are at the summit of Mount

{ The
{
i Wilson (5,700 feet), which is

some 25 miles from Los Angeles,
California. Each of the trans-
mitters operates, of course, in a
different television channel vary-
ing from 66 to 216 Mc/s. The
remaining two towers shown in
the illustration are for an f.m.
transmitter and a relay station of
the Pacific Telephone and Tele-
graph Company.

working at constant beam current,
the voltage can remain unchanged
and the current increased k*
times. The cathode loading in
the large and small tubes is then
the same. The deflector coil cur-
rent is now unchanged instead of
being multiplied by k'/n.

When discussing the use ol a
given tube for an increased num-
ber of lines it was said that only
the triode gun need be changed to
give the reduced spot size but that
as a result the greater cathode
loading might be dangerously
high. An alternative tube would
be one operating at the normal
cathode loading (Row 6, Table 1).
This requires up*®+1 times the
anode voltage and p'/(*+1) times
the deflector-coil current.

If 5kV gives adequate bright-
ness with 4035 lines and the factor
n is 1.67, then with 625 lines the
anode must be operated at (625/
405)%/%'87=1,545" 7%= 1.39 times the
voltage or 7kV. The deflector-
coil current must be 1.18 times as
great. The back e.m.f. across the
deflector coil is p times as great
for the same current because of
the increased velocity of scan, and
taking the greater current into
account it is u?/(»+1) times as great
or 1.39 times. The Fower in the
scanning generator thus increases
by 1.39x1.18=1.64 times. These
figures agree well with practice.

(To be concluded)
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PARASITIC OSCILLATIONS

T is quite usual for published
valve circuits to include com-
ponents that seem to serve no

useful purpose. Inquisitive or
thrifty experimenters try leaving
them out, and when no obvious
harm befalls they rejoice in hav-
ing saved a component, or in
having ‘‘ put one over'’ the de-
signer. These happy thoughts
may possibly be clouded by some
uneasiness lest, after all, the de-
signer may have known better.
The commonest example of such
a component is a resistor in series
with the grid. Sometimes the
author may briefly explain its
presence by a reference to '‘ para-
sitic  oscillation.”’ But  the
principle, if any, on which the
value of resistance is decided is
generally left very vague. In fact,
vagueness is often the outstanding
feature about this parasitic busi-
ness. How can one tell whether
anti-parasitic precautions will be
necessary or not? What will
happen if they are necessary and
are not adopted? And if they are

Some Predisposing Conditions and
How to Avoid Them

oscillation, in its
broadest sense, is unwanted
oscillation. But the principles
that govern oscillation are the
same whether it is wanted or not.
After all, how is an oscillation to
know the difference?  Although
those principles are well known,
let us review them, to see how
they can work to our disadvan-
tage as well as to our benefit.
There are several ways in which
oscillations can be generated, but
by far the most important is by a
combination of amplification and
feedback. The reason why valves
are usually involved is their
almost unique ability to supply
the amplification. That part of
the matter is so well known that
I will take it for granted; but the
feedback may necd more detailed
discussion, because in the case of

Parasitic

necessary, how are their details  parasitic oscillation it will gener-
decided? ally exist unawares.
° ° ° o
SOURCE OF
ALTERNATING AMPLIFIER COUPLING AMPLIFIER COUPLING
VOLTAGE
° k o © ° [ o-]
(2) i (b)
Fig. 1. If an alternating voltage is applied to an amplifier, some fre-

quency or frequencies can generally be found at which the output is
exactly in phase with the input, and at least equal in voltage. When that
happens, the output can be substituted for the input and the amplifier

will become a self-oscillator.

If the back-coupling is unintentional,

the oscillation is described as parasitic.

The difficulty about giving crisp
and clear answers to these ques-
tions is that they cover such a
variety of circumstances. A
doctor would need more than a
minute or two to answer them
about his sort of parasites, but
the radio kind are more elusive
still.  They are liable to infest
almost any apparatus worked by
valves, and have eveun been found
on ordinarv filament lamps.,

3

The mere existence of amplifica-
tion combined with feedback does
not inevitably cause oscillation, of
course ; otherwise hegative fecd-
back for amplifiers would hardly
be as highly esteemed as it is. The
conditions for oscillation must be
fulfilled.  These are short and
simple : oscillation will occur at
any and every frequency at which
the phase shift and the gain round
the loop are zero. To see what

By «“CATHODE RAY”

this means, consider any ampli-
fier and coupling, represented by
the ‘“boxes’’ in Fig. 1(a). (This
method of representing them is
merely in order to cover all
possible arrangements, and cer-
tainly not to suggest that they
must always be elaborate pieces
of apparatus. The coupling
might be merely stray capaci-
tance or mutual inductance).

Imagine that the source of
alternating input voltage can be
adjusted to any frequency, from
zero to microwaves. If the result-
ing voltage across the coupling is
compared with the input, it may
be found that at one or more fre-
quencies it is exactly in phase and
equal in amplitude. At such fre-
quencies, then, it is equivalent 1o
the source of input voltage, and
can be substituted for it, as in
Fig. 1(b). Provided that the
impedance conditions are not
thereby upset, the amplifier will
go on generating an alternating
voltage without any outside
source ; it is, in fact, oscillating.

As I explained in connection
with negative feedback,* there is
no need for the fed-back voltage
to start off by being equal to the
input in amplitude. It is very
unlikely to be exactly equal, but
it may easily be greater, in which
case it will make the oscillation
grow until the amplifier overloads
sufficiently to cut down its gain
to exactly zero (i.e., voltage
amplification=1). So it doesn’t
matter how small the original
voltage is; in fact, there is no
need for any outside source even
to start the oscillation going—the
minute  ‘‘thermal agitation "
voltages present in every circuit
are enough.

When designing valve appara-
tus for particular frequencies or
bands of frequencies, one can very
easily overlook its possibilities at

* ““When Negative Feedback Isn't Negative,’
May, 1949 issue.
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other (perhaps very remote) fre-
quencies. Hence the unexpected-
ness and general obscurity of
parasitic oscillation.

In audio amplifiers with nega-
tive feedback, for example, one
takes care to make the phase shift
as far from zero as possible;
namely, 180°, bearing in mind
that 360° is as good (or bad) as
zero. Voltage fed back with 180°
phase shift, so far from encourag-
ing oscillation, tends to suppress
it. But however successful the
designer may be in keeping the
phase on or near 180° at fre-
quencies inside the amplifier's
working range, there are always
plenty of frequencies outside.
Every amplifier contains react-
ances (intentional or otherwise),
and their phase-shifting effects
are bound to assert themselves
at some frequencies, usually the
very low and very high. The
more stages that are subject to
feedback, the greater is the risk
that the intended 180° will be
reduced to the fatal o or increased
to the equally fatal 360° at some
frequency at which there is still
some gain left in the amplifier.
Then there will be oscillation,
which by definition would be
parasitic, though perhaps not the
sort that is gencrally considered
under that title. A parasite by
any other name is just as nasty,
however; and the ‘‘negative’
feedback sort (being generally far
outside the working frequency
band) may be as baffling to the
uninitiated as most of them.

We studied the cause of this
sort, and how to nip it in its
smallest bud, last month; but
what about amplifiers with no
intentional feedback? There are,
of course, plenty of ways in which
positive (zero-phase) feedback can
occur unintentionally, and the
greater the gain of the amplifier
the greater the risk. If the volt-
age amplification is 10,000, then
it is only necessary for 1/ 10,000th
of the output to find its way back
to the input to cause oscillation.
Most of the precautions against
this are well known—keeping in-
put and output wiring, and
especially transformers, far apart
and/or carefully screened; using
adequate decoupling filters; and so
forth—but occasionally there are
less Jobvious feedback paths.
Using thé chassis as a common
‘“earth”’ may look all right by
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the circuit diagram, but even its
low resistance can couple the out-
put of a high-gain amplifier to the
input if it is common to both
circuits.

All these cases of undesired
oscillation in amplifiers are more
often called instability than para-
sitic oscillation; and that subject is
comparatively familiar. The term
parasitic is usually associated with
the obscurer forms of oscillation
affecting individual valves or
stages, which we shall now con-
sider. )

In an effort I once made to see
how high a frequency of oscilla-
tion I could get out of a small
high-slope triode, I finished up
with the delightfully simple circuit

+
IOpFT

25k

(a)
Fig. 2.
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quency is raised, which is the
reason why parasitic oscillation is
so often at a very high frequency.
This tendency is partly off-set by
the fact that the input impedance
of a valve, across which any feed-
back voltage has to be established
if it is to cause oscillation, goes
down rather steeply at very high
frequencies. Now the gain of a
valve depends mainly on two
factors—its mutual conductance,
and the impedance of the coupling
circuit. The higher the mutual
conductance, therefore, the lower
the impedance before the gain
drops below zero. The impedance
depends on frequency, so if a
wider range of impedence is able
to provide the critical gain, the

[

11

[

(b)

(a) might be a fragment of almost any triode circuit, and is quite
capable of oscillating at a high frequency.

If the inductances of the leads

and the stray capacitances are shown, it develops into (b).

shown in Fig. 2(a). The oscilla-
tory inductance consisted, not, as
might be supposed, of the one and
only obvious coil (which was a
r.f. choke), but of tke short leads
connecting the 10 pF to anode and
grid. Drawing in ths inductances
of the leads and the interelectrode
capacitances we have Fig. 2(b),
which can now be recognized as a
Colpitts oscillator circuit.

The point of this little story, if
we bear in mind that the capacit-
ance between wiring can soon add
up to 10pF, and that the induct-
ance of the choke was not at all
critical, is that Fig. 2(a) might
easily bc part of almost any
apparatus containing a triode.
But one¢ would not riecessarily be
prepared for that apparatus to
oscillate at 400 Mc/s.

In circuits where it is not inten-
tional, feedback is most likely to
occur via stray capacitance, and
especially anode-to-grid capacit-
ance. Such coupling becomes
more and more effective as the fre-

range of frequency at which
oscillation can occur is widened,
too. And the wider the range of
possible frequencies, the greater
the likelihood that at once or more
of them (in addition to the desired
frequency) the phase shift will be
zero. So progress in valve design,
resulting in higher mutual con-
ductance, tends to increase the
risk of parasitic oscillation. That
is why we are hearing more about
it than we used to.

The other thing to remember
when looking out for parasites is
that the circuit diagram shows
only a part of the apparatus—as
we saw with Fig. z, it is generally
the ‘‘invisible components’’ that
cause the trouble. So when study-
ing the circuit diagrams from this
point of view, dot in the inter-
clectrode capacitances and the

-inductances of the leads to the

valves and see if they form pos-
sible oscillatory circuits.

Fig. 3(a), for example, looks
like an ordinary a.f. output stage
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with two triodes in parallel. There
is no intentional or obvious unin-
tentional feedback to cause oscilla-
tion, except possibly the anode-
to-grid capacitance which, with
stray capacitances across the
transformers, might make the cir-
cuit into a tuned-anode, tuned-
grid oscillator. But the natural
frequency of the input trans-
former would almost certainly be
in the audio band or thereabouts,
so unless the anode-to-grid stray
was unusually large it would
hardly provide enough feedback.
But the actual wiring layout
would probably be something like
Fig. 3(b); and when the induct-
ances of the grid and anode leads
and the interelectrode capacit-
ances are marked in (Fig. 3(c))
there is no difficulty in recogniz-
ing a push-pull v.h.f. oscillator.
To have the stage oscillating
violently at perhaps 300Mc/s
would be no help towards getting
the best out of it as an a.f. ampli-
fier, and the cause of the unsatis-
factoriness might be quite hard to
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stable, whereas another con-
structor’s version might oscillate
its head off. That is why the anti-
parasitic devices prescribed by the
designer could perhaps be dis-
pensed with in some sets but not
in all. Or why they might turn
out to be necessary even though
the designer didn’t find them so.

If the grid and anode leads in
Fig. 3(b) are shortened, their
natural frequency is raised. The
higher the frequency, the lower
the input impedance of the valves,
and the smaller the risk of the
loop gain Dbeing sufficient for
oscillation, So one anti-parasitic
precaution is to keep the length of
leads down, and especially to
avoid parallel anode and grid
leads. The best that can be done
in this direction may not guar-
antee freedom from very-high-fre-
quency parasites with high-slope
valves, but a very effective policy
is to lower the Q) of any potentially
oscillatory circuits by inserting
series resistance. The best posi-
tion for such resistance is at a

current anti-node (i.e., place
e — + Fig. 3. An apparently
harmless amplifier stage

(a) with two valves in

output  parallel can be re-

drawn as at (b), and if

the strays are indicated

it is revealed as a push-
pull oscillator (c).

(b)

locate unless one was on the look-
out for parasitic oscillation.

If should now be clear that the
exact layout and dimensions of the
wiring are often the decisive
factors, so that a circuit wired up
by one person might be perfectly

(c)

the

current
would be a maximum); but a
more practical rule is to connect it
as near the grid pin as possible,
which generally comes more or
less to the same thing. As for its
value, it should be enough to sup-

where oscillatory
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press any oscillation, without
upsetting the normal working.
In receiving circuits, a fairly high
value can usually be tolerated, but
there is seldom any point in going
above about 2,000Q. In trans-
mitters where heavy grid current
flows it may not be allowable to
use more than a few ohms.

When valves are used in paral-
lel—an arrangement particularly
liable to parasites—it may be
necessary to insert resistance in
the other wvalve leads, too
(anodes, screens, etc.), but, of
course, the values are restricted.
About 501 is usual in the anodes
of receiver-type valves.

Anti-parasitic  grid  sesistors
should not be confused with the
considerably  higher resistance
‘“stoppers*’ that are sometimes
employed to suppress oscillation
in multi-stage amplifiers or to ex-
clude r.f. currents from a.f.
stages. They work on a different
principle, using the input capacit-
ance of the valve as the other ele-
ment in a simple RC filter.

You may say that triodes in
parellel, as in Fig. 3, are nowa-
days seldom favoured, for reasons
quite apart from parasitic oscil-
lations. But the popular push-
pull arrangement is by no means
immune; and one should be on
guard, especially when using
high-slope valves, and in triode
transmitting circuits.

Owing to the relatively high
powers involved, and the physi-
cal size of the circuits, trans-
mitters present the worst para-

site problems. In fact,
it is taken almost for
granted that they will
occur in any new de-
sign of transmitter,
and its delousing is
part of the routine.
* As many as twelve
different ‘* modes’’ of
oscillation have had
to be suppressed in a
single  high - power
transmitter.
Triodes are, of
course, the most vulnerable, be-
cause they have to be neutralized,
and that is fully effective only
at  the working frequency,
leaving the door wide open
at remote frequencies. At
much higher frequencies, for
example, the inductance of the
leads throws it right out. Con-
sider the nentralized push-pull
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stage in Fig. 4. At very high ire-
quencies, the tuning capacitances,
C,C,C, C,, are practically short-
circuits, joining up the induct-
ances constituted by the grid and
anode leads and making a v.h.f.
oscillator circuit very much as
shown in Tig. 3 (b and ¢). Try
redrawing the circuit on these
lines and see. What the neutral-
izing capacitors will do depends
on how much inductance their
leads present, and whereabouts
on the grid and anode leads they
are connected.

Incidentally, it must be remem-
bered that, owing to the induct-
ance of quite short leads, it is pos-
sible for parts of the circuit that
are supposed to be earthed to

This push-pull oscillator,
if scrutinized on the same lines as
Fig. 3, shows itself capable of
oscillating at higher and lower

Fig. 4.

frequencies than that intended.

attain quite high r.f. potentials.

At a frequency much lower
than the working frequency, L,
and L, are practically short-cir-
cuits, and we are left with a
tuned-grid, tuned-anode circuit in
which L, and L, are the tuning
coils and the two valves are effec-
tively in parallel, with C, and Gy’
adding to the other feedback
capacitance. This dire possibility
is easily avoided, however, by
suitably proportioning L, and L,.
One of the favourite transmitter
anti-parasitic precautions, in fact,
is to put extra inductance in each
anode circuit. This may seem to
contradict the rule that anode-to-
grid capacitance tends to cause
oscillation when the anode circuit
is inductive. The contradiction
is only apparent, however, be-
cause if the natural frequency of
the anode circuit is lowered (by
means of inductance, say) below
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the natural frequency of the grid
circuit, then to oscillatory cur-
rents at the natural frequency of
the grid circuit, the anode circuit
appears capacitive, and oscillation
is suppressed.

If that explanation only makes
confusion worse confounded, don’t
worry about it, because several
readers have already asked me to
deal with this relationship of
anode circuit to interelectrode
feedback (Miller effect), and I
hope to devote an article to it
very soon.

People who, because they use
tetrodes or pentodes instead of
the old-fashioned triode, imagine
themselves to be immune from
the parasite-provoking effects of
interelectrode capacitance, had
better reconsider the matter.
Even if they have taken care to
exclude stray
capacitances  out-
side the valve (C,
in Fig. 5), which
might nullify the
screening inside the
valve, there is the
question of induct-
ance in the screen
bypass circuit,
marked in heavy
line in Fig. 5. This may render
the screening null and void at
very high frequencies. It has
even been known for the screen
to act as an anode and oscillate
with the grid.

Well, of course, one could go
on indefinitely showing how
various circuits might be capable

_of oscillating somewhere in the

vast range of frequency, but I
hope the general principles are
clear enough by now to make this
unnecessary. There are, how-
ever, one or two special types of
oscillation that do not depend on
feedback.

First there is the comparatively
little-known Barkhausen type of
oscillation, which I need not say
much about because its unautho-
rized occurrence is confined main-
ly to high-power transmitters, and
is of minor importance even there.
It is a transit-time effect, generat
ing centimetre-length  waves
when the grid is positive and the
anode around zero potential.

Then there is the dynatron, de-
pending on secondary emission,
which in certain circumstances
can cause what amounts to nega-
tive resistance, capable of neutra-
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lizing the resistance of any tuned
circuit and making it oscillate.
An ordinary tetrode displays this

Fig. 5. Before a screened.grid
stage can be assumed free from
liability to oscillate through back-
coupling, attention should be paid
to external stray capacitance (C,),
and the inductance of the wiring
drawn in heavy line.

effect when the screen grid is held
at a higher voltage than the
anode. Any reasonably low-loss
circuit in series with the anode
will then oscillate. Similar con-
ditions sometimes arise in trans-
mitters, whenever the grid runs
positive at the peak of its swing
and the anode is simultaneously
at its lcast positive. Parasites
generated in this way belong to
the class that occur during only a
portion of the working cycle, and
are thereby much more difficult
to trace because they usually dis-
appear altogether when the signal
is shut off.

A particularly obscure case of
this kind was revealed some years
ago.* It occurred in audio out-
put stages, and caused an irritat-
ing ““buzz’’ in the loudspeaker,
but only when low notes were
being reproduced.  One would
naturally tend to suspect filings
or other impediments in the path
of the loudspeaker cone; but the
trouble was found to be due to
the output valve.  Finally the
cause was traced to the metallic
film deposited on the inside of the
bulb during its evacuation.
Sometimes there was leakage be-
tween it and the anode, which
raised it to a high potential and
enabled it to act as a secondary-
emission electrode. At certain
phases in each low-frequency
cycle its potential would click
over suddenly, giving rise to a
disturbing transient.

A rather similar phenomenon
in vacuum-type, metal-filament

* K. A. Macfadyen, Wircless Engincer, June,
1938, p. 310
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lamps was responsible for short-
wave interference that was found
to be coming from them. Al-
though too thin to see easily, a
semi-conducting film of evapora-
ted tungsten does exist on the
inside of the bulb in such lamps,
and can act as a generator of
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(perhaps worst of all) can cause
highly expensive valves to die
prematurely by overheating the
seals or starting a flash-over.
Leaving out of account high-
power transmitters, which are
managed by persons who would
hardly look to me for guidance,
how can we detect parasites?

Fig. 6. At (a) is shown a typical signal trace on an oscilloscope when X
and Y plates are connected respectively to input and output of an amplifier.
(b) is an example of a transient parasite, and (c) a sustained oscillation ;

both occurring only at particular phases of the signal cycle.

parasitic oscillations. These os-
cillations are not of the contin-
uous-wave type we have been
considering, but are more like the
interference discussed in the April
issue, due to switching and other
transients.

In this connection it must be
remembered that even damped
oscillations can be a nuisance. A
parallcl-feed choke in the anode
circuit, for example, may be quite
free from any circumstances tend-
ing to maintain it in continuous
oscillation, but if normal working
causes the anode current to be
frequently and suddenly varied
it may shock it into damped
oscillation each time, perhaps at
some frequency capable of causing
interference.

And that raises the question of
the harm that can be wrought by
parasites.  Interference, as we
have just seen, is one possible
nuisance.  Distortion, rattles or
buzzes, whistles, general noise,
reduced output and efficiency, ex-
cessive anode current, leading to
short life of valves, are some of
the results in receivers and ampli-
fiers.  In transmitters, parasites
are not only more likely to occur,
but their effects are more serious.
Besides causing interference, they
can run away with a lot of the
power that ought to be going into
the proper frequency; they can
modulate the carrier wave; and

The most usual clue, I find, is
given by the anode current meter.
Even if one is not fitted in the
final circuit, it is (or should be)
included in the experimental ver-
sion. If the readings are not
quite what they should be, and
vary erratically—especially when
moving things about near the
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grid circuit, or touching it—then
parasitic oscillation should be
suspected.” The corresponding
audible symptoms may be an ex-
cessive noise level, and clicks as
the circuits are touched or ap-
proached. In apparatus where
the power to the valves is about
10 watts or more it may be pos-
sible to detect and locate parasites
by moving a small neon-tube
around.

The intermittent sorts that
occur at particular phases of the
signal cycle are more elusive, and
a cathode-ray oscilloscope is al-
most indispensable.  When a
stationary picture of the signal is
put on the screen, as in Fig. 6, this
type of parasite can generally be
seen as a ‘‘blip "’ or haze growing
out of the normal trace.  Before
oscilloscope  monitoring became
part of the normal procedure
when trying any new circuit,
much perplexity and dissatisfac-
tion was probably due to unsus-
pected parasites. Now, this sort
of trouble can generally be seen
quite clearly, and the effective-
ness of remedies checked.
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the most generally useful, in con-
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witlh a map showing the service area of
A.P. (February, 1%49). 2s 6d (25 8d).

Midget A.C. Mains Receiver. Details of
a two-valve medium-wave portable. By
S. W, Amos. (March, 1949). 6d (74d)

High-Quality Audio Amplifiers. A com.
posite reprint of the following articles:
* Wireless World A.C./D.C. Quality Am-
plifier "’—two-valve circuit giving 2 watts
from the output pentode (Deccmber, 1945) ;
W W. Quality Ampiifier ’—eircuit details
for 4-, 8 and 12-watt designs (January,
1046); ** Push-Pull Phase Splitter ’—high-
gain amplifier circuit, by E. Jeffery
(August, 1947); * High-Quality Amplifier
Design ""—unit with push-pull tetrodes in
the output stage, by J. Baxandall
(January, 1948); ** Economical 50-watt Am-
plifier”’—circuit with KT66 output valves
in push-pull, hy G. R. Woodville (Decem-
her, 1948), 23 6 (28 8d)
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ALL ACIDC receivers are improved by fitting Brimistors. Leading manu-
Sfacturers are fitting Brimistors as a safeguard against failure during the
critical warm-up period. Every set leaving your service department needs the same
protection. See that all sets sold on hire purchase are fitted with Brimistors. The
modest outlay will pay dividends in reduced service costs under guarantee.

VVVVVY AV Vv
n 00 MAINS BRIMISTOR
Diagram A" shows
the correct positioning AC/DC RESISTOR
of a Brimistor in the MAINS

average circuit.

— VALVE HEATERS

Diagram '*B*' shows an oscillogram

[\IWV\NV '\““Aﬂ./\f\/\f\f\l\/ of Ehe normal *switch-on ' surge
which damages valves and dial lights.
Diagram «C'' : this oscillogram
shows the gentle rise of BRIMISTOR
controlled current and complete
surge suppression.
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IN ASSORTED LOTS OF 24
FROM RECOGNISED WHOLESALERS
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STANDARD TE.LEPHONES AND CABLES LIMITED, FOOTSCRAY. SIDCUP, KENT.
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Why we designed the

STEREOPHONI(
AMPLIFIER

In our search for really high quality we had already built an amplifier of .01 per cent.
distortion and 40 times damping factor, which we believe is the finest straight amplifier
in the world. Unfortunately we have been unable to obtain a single speaker which
will faithfully reproduce the whole range, and when used to drive twin speakers via
a cross-over network these introducgd more distortion and peaks than could he -
tolerated. From this we drew the following conclusions.

The attainment of really high quality had always been marred by defects at the
speaker end of the reproducer which were :—

(a) The inability to cover the whole audio range with handling capacity of
8 to 10 watts at the lowest piano frequency of 26 cycles.

(b) The interference caused by the Doppler effect, or where this has been
minimised, the lack of speech coil feedback and damping at frequencies
where that particular speaker should be silent.

(c) The variation in acoustic power at the ends of the audio band, or the
difference in efficiency of the two speakers when fed by cross-overs after
the amplifier.

(d) The resonance of the choke and condenser network at various frequencies
which in one case gave a variation of 5 ohms to 105 ohms for a nominal
15 ohms impedance.

All these points were considered, and an amplifier was then designed and built
to overcome all those deficiencics, the audible results exceeded expectations and a
stereophonic effect was noticed on some records and ‘the amplifier accordingly called
** Stereophonic.”

The requirements of triode cathode follower and 8 to 10 watts output is best
met by PX4’s, since their mains consumption is low compared to pentodes strapped
as triodes and heater hum does not bother a cathode follower. A single valve is
capable of the equivalent acoustic requirements at the higher frequencies. The
cross-over is fitted in the middle of the amplifier where it is not concerned with power
transfer and does not introduce resonance or distortion.

Superlatives fail in the description of the quality of reproduction from this new
amplifier, but may we just say it gives the finest quality reproduction of any unit,
some costing almost a thousand pounds, that we and many others have heard. This
is due to the lack of resonances from the loud speakers, with the result that needle
scratch is barely audible, even with the full audible frequeney range.

Unlike most reproducers where bass is reduced to ensure good unmodulated treble
it is possible in this case to retain the full richness of the bass without interfering
in any way with the trebl- response, and the lowest organ note to the highest strings
can be reproduced at the same time withont modnlation distortion. This high
quality is maintained even at whisper strength to an abnormal degree.

In these few words v-e cannot convey just how good this quality of reproduction
really is, but we do invite you to a demonstration, and if possible bring your own
well-known test records, upon which to base your judgment

Chassis complete with valres

Price 361 gns.

VORTEXION LIMITED, 257.261 THE BROADWAY, WIMBLEDON. LONDON. S.w.19
Telephones LIB 2814 and 6242-3 Telegrams - Vortexion, Wimble, London
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CONTRAST EXPANSION

By L. J.

N the manufacture of commer-
cial gramophone records,
limits are imposed on the

range of contrast between the
loudest and quictest passages.
These limits are mainly physical
in nature and are related to the
combined necessities for maintain-
ing a satisfactory signal/noise
ratio and retaining adequate play-
ing time at the standard speed of
78 r.p.m. with the existing groove
size. A similar restriction, of
course, applies in the case of
radio transmissions, but the useful
contrast range is greater and the
upper limit is produced by the
necessity for avoiding over-modu-
lation of the r.f. carrier.

The greatest contrast between
minimum and maximum volume
of a full symphony orchestra is
of the order of 70 db, and if such
a range were used in cuatting a
record, and maximum cutting
stvlus velocity (corresponding to
maximum amplitude of the signal
being rccorded) were set to the
limit «f.er which break-through
of the groove walls occurs, then
the amplitude of the quietest
cut would be nearly comparable
with the physical particle size
in the finished pressing, with
consequent very low signal/noise
ratio. .Alternatively, if minimum
amplitude is to give a satisfactory
signal/noise ratio, then maximum
amplitude will cause break-
through of the groove walls,
In practice the upper limit is
generally restricted mannally by
an engineer who, with the aid
of a copy of the score, does his
best to anticipate the advent
of any crescendos and reduces
the gain of the recording ampli-
fier accordingly, the resultant
contrast range being of the order
of 45db. Thus an expansion of
25db s necessary for complete
vorrection, althougly as far as
one’s necighbours are concerned
this figure is apt to have too high
an annoyance factor, and from
12 to 15db is preferable. Accurate
restoration of the original contrast

A Review and
WHEELER

is virtually impossible by auto-
matic means unless @ monitoring
signal accompanies the required
intelligence ; or until such time
as the compression is introduced
automatically to some well-defined
and published law. The author
would like to stress the fact here
that the foregoing does not apply
to all recordings or transmissions,
as compression is unnecessary
if the greatest range of contrast
is within the powers of the trans-
mission medium, as is the case
of the solo violin, solo piano and

Some Further Notes

ged in a bridge circuit, across the
secondary winding of the output
transformer. \Whilst effective to a
small degree, these circuits offer
little or no control over the amount
of expansion available, or any of
its  characteristics, and  the
expandor itself consumes a fair
amount of the audio power
available for driving the loud-
speaker. Although lamps have
been suggested in feedback cir-
cuits, the power demands remain
the same, and there is the in-
variable delay due to the thermal
inertia of the lamp filament.
The most satisfactory system is
one that behaves as a voltage-

similar items. In fact a contrast operated device, and can con-
r250V
+100V
OUTPUT
o—— IMQ
(b
INPUT S
3 Louﬂ
o 0
—loV
¥ ~13V
Fig. 1. Controllable-gain amplifier making use of a pentagrid valve.

expandor carelessly used on such
recordings can, and will, com-
pletely ruin the reproduction.

Although contrast expansion,
as produced by the use of any
of the following circuits, can, at
best, be only a compromise,
judicious employment of the ad-
vantages it has to offer will con-
siderably ecnhance the reproduc-
tion of quite a number of record-
ings and radio transmissions.

The simplest type of contrast
expandor is that which uses one
or more lamps. shunted or arran-

included in the
signal chain without drawing
power from it. Numerous such
systems employing valves have
been developed in the past,
and it is the author's intention
to review them briefly, discussing
their respective merits as ex-
perienced in practice, and to
describe a unit which has enabled
considerably greater satisfaction
to be obtained from the repro-
duction of gramophone records.
Modern contrast expandors con-
sist of two parts, a controllable-

sequently be
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Contrast Expansion—

gain amplifier, which must under
all  conditions introduce the
absolute minimum of hum or
distortion, and a means for obtain-
ng a voltage proportional to the

Wireless World

other than that which handles
the signal. A typical example,
shown in Fig. 1 (reproduced from
*“ The Radio Designer’'s Hand-
book ”’ by F. lLangford Smith),
operates on the principle that

+350V

50kl

QUTPUT

o—i
INPUT

500k {1
Fig. 2. Cross-connected pentodes are used in this circuit to remove

distortion arising from changing anode current.

instantaneous value of the signal
envelope, and with which the gain
of the amplifier section may be
controlled, together with the com-
ponents  for  producing  the
necessary delay constants, con-
trol of the amount of expansion
used and determination of the
level at which expansion begins.
It is an accepted fact that, for
most realistic results, the time
constant for the increase of gain
shall be no greater than 2zo0-235
milliseconds, although for the
decline a time constant of up to
2-3 seconds is desirable, both
to maintain the gain in staccato
pagsages, and to improve the
“liveliness '’ of the reproduction
by not accentuating the decay of
reverberation.

An obvious choice of circuit for
the controllable-gain amplifier is,
despite its disadvantages, one
using a variable-mu valve, and
most of the early expandors
were designed around such valves
as the 6L7, the gain of which can
Le controlled by an electrode

the gain of the 6Ly is a function
of the bias applied to its control
grid g5, This d.c. bias is propor-
tional to the amplitude of the
signal and is obtained from it by

the 6H6 rectifier. In order to
obtain a sufficient voltage to

produce the required change in
&, of the 6L7, and to prevent the
diode imposing a load on the
signal source, a separate amplifier
(6Cs) is provided for the 6H6;
the amount of expansion Dbeing
controlled by the potentiometer
in the grid circuit of the 6Cs.
The time constant for the increase
of the gain is 50 milliseconds, and
for the decline nearly four times
that amount ; no control of the
point at which expansion com-
mences is provided.

This circuit, whilst quite suc-
cessful, has a few disadvantages,
not the least important of which
is the necessity for supplying
two values of negative bias which
must nof vary with changes in
the anode current of the expandor
valve. The expandor itself intro-
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duces a new component into
the output waveform which is
due to the change in anode current
of the 6L7 with changing bias
from the 6H6... This can be a
very disturbing factor if the
amplifier which follows the ex-
pandor has a particularly good
bass response. Additionally, and
this applies to numerons other
expandors, the rectifier is a half-
wave unit and further distortion
can occur due to poor smoothing
of the control voltage on g, of
the 6L7, necessitated by the im-
portance of maintaining a short
time constant in the network
between the 6H6 and the 6L7.
It can best be judged how un-
pleasant this form of distortion is,
when it is realised that it com-
prises a partially rectified version
of the signal introduced into the
output! In fact it is very much
worse than the periodic fluctuation
of the 6L7 anode current, which
can be ameliorated by arranging
for the amplifier to have a sharp
cut-off below about 40} c/s.

A later circnit, by A. Nelson
Butz, Jnr. of the Pennsylvania
State College, U.S.A. (LElectronics,
September, 1046), quite satisfac-
torily disposes of the distortion
component duc to the changing
anode current of the controlled
valve (in this case a pentode
controlled from its suppressor
grid) by applying the control
voltage to the suppressor grid of a
sccond dummy pentode, the anode

+300V

500kﬂ§_ ()

INPUT 20k}
“AAAA N——1
'I'o-ZSp.F OUTPUT |
JoasufF
(00Kl = 30003
(Y]
500k (1

20k0

'
AR
o

-L 0'25[.1.'F
I

|

Fig. 3. Cathode-follower contrast
expandor.
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and screen of which are cross-
connected to the corresponding
electrodes of the signal amplifier.

+H.T
R,
OUTPUT
CONTROL
VOLTAGE
—
¢
Re -
R
INPUT x
R
~HT.
ne
Fig. 4. Contrast expansion by

negative feedback. V. and R,
constitute the control potential
divider.

If the bias on g, of a pentode is
varied the change in anode carrent
is oppositc to the change in
screen current ; hence, by cross-
connecting the screens and
anodes of two pentodes the
net change in the anode
current of whichever is the
signal amplifier can be re-
duced to zero, or negligible
proportions, by an cqual and
opposite change in the screen
current of the dummy valve,
assuming the appropriate cir-
cuit constants and correct
choice of valves. The author’s
experiments with this circwt,
shown in Iig. 2, have proved
the claims with regard to the
removal of the fluctuating
d.c. component from the out-
put, and, due to the low gz -a
mutual conductance of the
65]7, the failings of the half-
wave rectifier are nothing like
so apparent. The amount of
expansion available, however,
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control grids in phase, the fluctu-
ating anode current is in the same
direction for both valves and is
consequently cancelled out in
the expandor output transformer.
The cost of the unit however, is
increased by the cost of this
transformer.

An oft-alleged disadvantage of
contrast expandors is based on

the fact that, owing to the
difficulties attendant on elec-
tronically controlling the gain

of high-level amplifiers with their
large grid and anode voltage
swings, the expandor must be
introduced at a low signal level
with the consequent risk of hum
and  similar  troubles. The
majority of contrast expandors
are designed to operate on an
input of the order of 0.25 volts,

but an interesting design (due
to M. O. Felix, and pre-
viously published in Wiveless

World'y is that shown in Fig. 3.

1t is extremely simple in operation,

requires only two valves and

functions with an input of the
' March, 1944
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order of 20 wvolts. However,
owing to the desirability of pro-
viding volume and tone control
circuits in the early stages of
amplifiers, use of this expandor
calls for major rearrangements
of the circuit with which it is to
be used.

It is probably not surprising
that later developments of con-
trast expandors should revolve
around circuits employing negative
feedback. This panacea for al-
most all amplifier ** ills ** has long
since ceased to be a plaything
for the few and is now genecrally
accepted as an essential and inte-
gral part of any equipment hav-
ing any claims to high fidelity or
consistency of operation. The
next logical step was to apply
its abilities to what, for want of a
better name, we can call ' un-
usual ’’ circuits, i.e., really flexible
tone controls, specialised circuits
for measuring equipment, and

the like.

The methods of using negative
feedback to effect contrast ex-
have

pansion previously been

INPUT

+350V

QUTPUT

has been found to be some-
what restricted, and a steady
supply of -45 volts has to be
produced cither from the h.t.
or from a separate source.
Another very satisfactory
method of removing the puls-
ing component due to the
changing arode current of the
controlled valve is to use two
such valves in push-pull. If
their signal grids are fed out
of phase and the expansion

A

Fig. 5. Modified negative feedback control circuit used by the author. Com-

ponents are as follows : R;, IMQ ; Rp, 330kQ; Rj, 100kQ ; R4, 22kQ; Ry,

100kQ ; Rg, 56kQ; R, IMQ; Rg, 270kQ; Ry, 100kQ; Ry, 220Q; Ry,

2.2kQ ; Ryp, 330Q ; Rys, 2MQ; Ryy, 3.3kQ ; Ry, IMQ; €y, 0.1uF ; Cg, 8uF ;

Cj, 8uF ; C4, 0.1puF § Cg, 0.1uF ; Cq, 0.1uF 5 Cq, 0.25uF ; Cg, 50uF ; Cy, 1uF ;

Cio 50uF ; C1q,0.05uF ; Cqg, 0.1uF ; V{,EF37 ; Vg, Vay, ECC34 ; V3, Vg, EB34 ;
Ty, 1: 2 midget a.f. ; Ly, 40/60H midget.
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discussed by J. G. White? and
it will be sufficient here to outline
the basis very briefly. Fundamen-
tally, feedback is applied over an
amplifier by means of a potentio-
meter in which the relation bet-
ween the two sections can Dbe
varied by the application of the
control voltage derived from the
signal ; thus varying the amount
of feedback and hence the overall
gain, Obviously this can be
achieved by making one section
of the potentiometer a valve and
altering its impedance by variation
of its grid potential. This is
shown in simple form in Fig. 4,
in which V, is the amplifier and
negative feedback .is obtained
from the potentiometer formed
by the anode-cathode impe-
dance of V, and R,, the former
being variable by a voltage ap-
plied to the control grid of V,.
Negative current feedback, due
to R, alone, also exists and
reduces the amount of expansion
obtainable, as well as materially
increasing the effective input im-
pedance of V. As previously
shown by J. G. White, this
disadvantage can be offset by
returning the ‘' earthy’” eud of
V, anode decoupling capacitor
to the junction of R, R, and R,

2 Wircless World, Sept. and Oct, 1046
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provided that the decoupling resis-
tor is large compared with R,

In the author’s circuit, shown
in Fig. 5, a pentode is used for
V, as a greater ratio between the
gains with and without feedback
is obtainable with this tvpe of
valve, due to its initially higher
amplification capabilities. [t has
been found experimentally that
a small degree of cathode bias s
necessary for V,; the omissicn
of this bias causes the grid circuit
of the V, to impose a load on
the rectifier system until the
output of the latter is sufficient
to prevent the flow of grid
current in V,, with the result
that the amount of expausion
is small up to a certain level
and then increases rapidly, giving
rise to an unpleasant ** snatching ”’
effect. The value of this bias
resistor also determines the maxi-
mum amount of expansion for a
given input to V,, a higher
value reducing the expansion.

The rectifier for supplying the
control voltage is a straightforward
full-wave circuit, with the ex-
ception that, as @ negative voltage
is required, the double-diode is
reversed ; the only component
at all unusual in this application
being the 4o/60-henry choke
in the ** smoothing " circuit. This
can be of the miniature hearing-

TABLE
I ' | ' ‘
Input, Input, Output, | Delay | Output, = Anode | Output, | Gain,
Vi \'78 Vo on Vg Vs | current, \ \2
(Volts, (Volts, (Volts, | (Volts) | (Volts) \'’™ (Volts, (db)
r.m.s.) r.m.s.) r.m.s.) ‘ (mA) r.m.s.)
[ ol — - | = — | a1 0.9 | 191
| 025 — — — — | 81 225 | 19.1
0.5 — = | — — [ 31 1.5 19.1
1.0 — - | = — 3.1 9.0 | 19
Y 0.1 o | — 1.0 3.0 L0 20
0.1 0.5 5.0 — 50 25 1.1 20.8
0.1 1.0 10.0 == 10.0 1.9 | 1.2 21.6
0.1 2.0 20.0 — 20,0 1.0 20 | 26
0.1 4.0 40.0 — 40.0 0.17 1.0 2
- . . \
| 0.1 0.1 1.0 1.0 — 3.1 | 0.9 ] 191 |
0.1 0.5 5.0 L0 | 40 2.6 105 | 204 |
0.1 0.5 5.0 50 | — | 31 09 | 19.1
i 0.1 1.0 10.0 50 | 50 2.5 1.1 ’20.8
| \
o1 1.0 100 | 100 — 31 | 09 | 191 |
0.25 2.5 25.0 10.0 15.0 15 | 40 241 |
0.5 5.0 500 | 10.0 10.0 017 | 200 | 32
l 1.0 10.0 100.0 10.0 90.0 0.05 | 48.0 | 33.6 i
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aid output variety designed to
maintain its specified inductance
at 0.2 mA, dc. Whilst the
presence of this inductance in
the charging circuit of the 1 pkF
condenser in the grid circuit
of V,, does tend to increase
slightly the time taken for the
gain to increase, its greatly in-
creased efficiency in removing all
traces of the expansion voltage
from the output more than com-
pensates for this.

The required difference in the
time constants for the rise and
fall of the gain is produced by
the inclusion of V, and its
parallel 2MQ resistor in series
with C,.  When V; conducts,
a negative voltage is produced
at it