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Will a high slope valve, wher pluced in the instrument, hurst into spurious
oscillation, thus giving rise to incorrect readings and possible damage
to the valve?

The *“ AVO * Valve Characteristic Meter incorporates a
specially designed pangl layout and wiring system (prov.
patent) which virtually eliminates spurious oscillation.
Does the instrument contain valves which may need replacing from time
to time?

With the exception of a small protection diode, there are
no internal valves to deteriorate or break down and
cause misleading readings to be given. Thus, expensive
periodical replacepenﬂs are not required.

Will the instrument detect zrid current and indicate its direction and
magnitude ?

The “AVO” Valve Characteristic Meter will indicate the
direction of flow of gnd current and give its magnitude
in microamps.

Does the Instrument test diodes and rectifiers under load ? /w
The “AVO” Valve Characteristic Meter checks
diodes and rectifiers under load conditions.

The “AVO” Vaive Characteristic Meter measures inter-
electrode insulation in megohms with valve cold or hot, aiso
cathode/heater insulation with the valve hot, and indicates
any breakdown below 10 megohms. It will carry out tests
on small thyratrons, tuning indicators, etc. It is fitted with
bases for most valves in current use and adaptors will be
available to keep the instrument fully up-to-date should new
bases come into use. A special form of polarised relay is
incorporated to give protection against inadvertent overs
loads or valve failure.

Write for fully descriptive literature

WIRELESS WORLD

with

sufficient scope
for YOUR
requirements!

When purchasing a Valve Tester

ask the following questions:—

i1s it a simple Go/No Go instrument, or will it enable you to take

measurements at any point on a characteristic curve ?

" The ““ AVO ” Valve Characteristic Meter can be set up

In a matter of seconds and used as a simple Go/No Go
tester if required. It will, in addition, produce sufficient
information to enable the valve’s static characteristic

¥ curves to be plotted.

Does the instrument depend for its operation on pre-determined em-

pirical data issued by its manufacturer ?

The * AVO ™ Valve Characteristic Meter simulates nor-
mal working conditions for the valve under test and thus
is capable of reproducing the valve manufacturer’s data.
If you are called upon to select a pair of accurately matched valves, will

the valve tester carry out the required checks, and maintain your reputa-
tion as an expert?

The “ AVO ™ Valve Characteristic Meter enables the
slope, and anode, screen, or grid current of a muiti-
clectrode valve to be checked with any voltage between
0 and—100V on the controi grid.

Before any information can be obtained about a valve, must the instru-
ment be provided with a complex series of accessories which may become

lost, mutilated, or are not available when an I or new type of
valve has to be tested ?

The “ AVO* Valve Characteristic Meter is provided
with two handbooks. The first gives detailed informa-
tion on the technique of valve testing, full circuit dia-
grams and adequate operating instructions. The second
is a quick reference Data Manual covering more than
3,000 British, American and Continental valves, and gives

inter-service equivalents, The Valve Data Manual is
issued for the convenience of the instrument user, but
even without it valves can, if necessary, be checked
using data taken from the valve maker’s data sheets.

THE AUTOMATIC COIL WINDER & ELECTRICA QUIPMENT CO. LTD.
WINDER HOUSE '+ DOUGLAS STREET + LONDON sw.!

Clopliore VicCroria 3404—9

YC.5

A
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FOR THE

[CTﬁﬂME

© ity AND
. ALLIED INDUSTRIES

FULLY A.1.D. APPROVED FOR DEFENCE PR‘OGRAMME[“ =
REQUIREMENTS.

AMPLE CAPACITY AVAILABLE FOR ALL COMPRESS@NL_I.:‘ z
“MOULDINGS, UP TO 250 TON  PRESSES, AND SMALL' e
PRECISION . MOULDINGS IN THERMOPLASTICS. e

~ SPECIAL GRADE MOULDINGS IN MELAMINE AND ﬂYLON-(_ 3
FILLED PHEROL.

"PROMPT ATTENTION TO ALL ENQUIRES.

- GOOD, RELIABLE DELIVERY, AND FIRST-RATE QUALITY
IN PRODUCTION.

A REPRESENTATIVE WILL CALL, IF DESIRED.

PLEASE WRITE FOR

INSET PHOTOGRAPH .
/% Z" W% FULL DETALLS |

\ THEVISCOSE rewce o [NSTRUMENT CONTROL XNOBS /

SKIRTED AND UNSKIRTED, IN TWO SIZES, AT EXTREMELY KEEF PRICES

YISCOSE DEVELOPI’LENZ}[ COMPANY LIMITED

WOLDHAM ROAD,  BROMLEY, KENT. RAVENSBOURNE 2641
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ACTUAL SIZE

. A NEW R.F. PENTODE WITH

1 Recommended Frequency Limit 400 Mc/s.
2 Mutual Conductance 5.1mA[vV
3 Filament Consumption 175 mA.

The Mullard R.F. Pentode, EF95, provides a better
size to performance ratio than that previously
obtainable from British valves of a similar class.

It is constructed on the B7G miniature base and
works efficiently at frequencies up to 400 Mc/s.
Some of the more outstanding features of this
valve include low input capacitance,

low anode to grid capacitance, high mutual
conductance and low heater consumption.

These features, together with an operating voltage
of 180 volts (120 volts under certain conditions), g

will particularly interest designers of compact [
communications equipment. In circuits involving a
number of R.F. and LF. stages, the EF95 may

be used throughout, with a resultant marked —
saving in total heater consumption. Furthermore, :

the use of only one valve type in such applications

enables maintenance problems to be reduced.

The EF95 has similar electrical characteristics ‘ \
to the American 6AKS5, and may be used as a .
direct replacement for it.

Full technical information on this and other

types in the Mullard range of communication

valves is available on request.

TECHNICAL DATA
BEEATER CHARACTERISTICS LIMITING VALUES
vh - 6.3V Va - 180V Va max. - 180V
¥ In - 01784 Va2 - 120V pa max. - 17W
Vgt - -2.0V Vg2 max. - 140V
CAPACITANCES I - 7.7 mA pg2 max. - 0.8W
cin - 4.0 pF Ig2 - 24 mA Ik max. - 18mA
Cout = 2.8 uwF am - BlmaA/v
ca-gl - 0.02 puF Ta - 890K{) BASE BIG

MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2
MVTI33
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APPLICATION 95

SERIES 38

|
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N ,’ /W&/&ajm ofa/
Q,g N FLEXILANT

SERIES 38

I N #his instance the Sertes 38 ** Flexilant’ Mounting
protects a delicate instrument from vibration and shock.
Other applications are manifold — from
aircraft to power-station instrument panels:
from ship’s instruments to the protection of
pyrometers in a steel works.

e produce a range of components that
absorb vibration; eliminate noise; suppress

shock.  Qur new catalogue lists all these

far you.

/’ LAY \
‘\“ =k 9. v \
RUBBER BONDERS LIMITED Q:

IN ASSOCIATION WITH EMPIRE RUBBER COMPANY  ( Proprietors: N.G.MILES LTD.)

DUNSTABLE - - - BEDFORDSHIRE

TELEPHONE : DUNSTABLE 533-536 14 LINES) TELEGRAMS: SPANDIT. DUNSTABLE

www.americanradiohistorv. com
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+ » - with safety in the hazardous enterprise FAULTLESS FLUXING PRESERVES THE VITAL LINK
of the deep sea trawler is its radio and
radar equipment upoen which safe navigation
depends. Thousands of soldered joints
contribute to the efficient functioning of
this delicate apparatus. One dry or H.R.
joint could mean the breakdown

of a circuit, the destruction of the

vital link, a perilous voyage.

Dry or H.R. joints are impossible with Superspeed for the flux is always
released in exactly the correct proportion. This faultless fluxing action is

" achieved by the unique STELLATE core which gives six
| points of rapid solder collapse. At soldering temperature
the activated rosin flux is released immediately for effec-
tive spreading and wetting. Superspeed is being used more
and more in the production of radio and radar equip-
ment where faultless joints are essential.

“WHITE FLASH” ACTIVATED ROSIN-GORED SOLDER

u e ’ s ee d for general electrical, electronic and telecommunication work and
all standard uses. A.1.D. and G.P.O. approved. Complies with

M.O.S. Specification DTD 5§99, In all standard tinflead afioys, Cored and solid solder

10-22 s.w.g. Alsoavailable tn a range of coloured cores, indispens- rings and solid solder
able for simple Intermediate and final inspection and circusit or washers supplied to cus-
operator identificacion. Samplesof Superspeed and the compreheasive tomers®  specifications.

Superspeed bookles gladly sent on request. Technical advisers are
available for {ree consultation.

wanvracrunen v e ENTHOVEN crove

Marketed by Enthoven Solders Limited, Enthoven House, 89, Upper Thames Street, London, E.C.4. Tel. Mansion House 4533
2418 T

WWW.americanradiohistorv.com
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present
THEIR LATEST

IN CONDENSERS...

OR the benefit of those who

were unable to visit the recent
R.E.C.M.F. Exhibition, and for those
who had not the time available to
inspect our Stand in detail, we illustrate
here the range of T.C.C. latest develop-
ments displayed thereon.

These are indicative of the progress
which is constantly being maintained,
and which ensures that *“ T.C.C
Leadership in Condensers” is a
tangible reality.

I. SMALL CAPACITY CLOSE TOLERANCE
TUBULAR CERAMICS

For top end coupling in Band Pass
Filters. Capacity range 0.5 pF to 5 pF at
500v.D.C. Tolerances 42209 and £ 10%,.

2. TANTALUM ELECTROLYTICS

The special neutral electrolyte pre-
vents corrosiveinjuryintheevent of mech-
anical damage. These 8 uF condensers
are for working voltages up to 120 v D.C.
and for temperatures up to 120°C.

3. “METALPACK” & “METALMITE” PAPER
TUBULARS IMPREGNATED in “‘VISCONOL-X"’

New impregnant improves reliability
at 100°C. Full Ministry Type Approval
(R.C.S.131 Cat.A.H2) has been granted.

4. ““METALPACK ** PAPER TUBULARS with

CERAMIC END SEALS

New external construction gives

complete protection against moisture in
1009, humidity at 100°C.

5. H.V. TUBULAR CERAMICS

For Pulse Feeders in Radar equipment
and Line Time bases in T.V. receivers.
Ranges available for | kV. to 10 kV. D.C.
working. Capacities from 10 to 620 pF.

6. HIGH VOLTAGE PAPER SMOOTHING

CONDENSERS TYPE C.P. 561

For 25 kV. E.H.T. smoothing in large

screen T.V, receivers. Absence of metal
at “‘hot end’’ prevents corona losses.

7. HIGH TEMPERATURE ELECTROLYTICS
Ability to work at 85°C. without

voltage de-rating. Characteristics low

leakage current and high ripple rating.

THE TELEGRAPH CONDENSER COMPANY LIMITED
RADIO DIVISION: NORTH ACTON * LONDON - W.3 - Telephone: ACORN 0061 (9 lines)

wWww.americanradiohistorv.com
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Obviously, there is no room in this
announcement for full technical
data on these various Condensers.

We shall be happy to supply com-
plete details of any range in which you
are particularly interested, or to advise
you of the types most suited to your
particular requirements.

8. SUB - MINIATURE ELECTROLYTICS for

HEARING AIDS & TRANSISTORS

Smallest Electrolytic ever made. Two

sizes available—é uF for 3 v. D.C. work-
ing and 8 yF for 6 v. D.C. working.

9. Hi-K CERAMIC DISC

For T.V. de-coupling and spark sup-
pression. Two sizes—I10 mm. and 20 mm.
diam. Capacity range .00i pFto .02 uF.

10. IMPROVED ““P1COPACK” ELECTROLYTICS

Smaller sizes and higher ratings are
now offered. Voltage range extended
to 450 v. D.C. at 70°C. Entirely new
range for 85°C. working.

UI. METALLISED POLYSTYRENE CONDENSERS

Smallsize tubularsforTunedFilters. Ex-
cellent electrical properties. Max. capa-
city is .5 pF for 350 v. D.C. wkg. at 70°C.

12, CLOSE CONTROLLED TEMPERATURE
COEFFICIENT CERAMICS
For Temperature Compensation in
Oscillator and I.F. circuits. *‘Plimoseal”’
finlsh improves stability. Available in 6
temperature Coefficients.

13. HIGH YOLTAGE ELECTROLYTICS

Type 928— 8pF. 800 v. D.C. working.
900 v. surge at 60°C. 700 v. D.C. working.
800 v. surge at 70°C. Al-Aluminium
Internal Construction: Chassis mount-
ing. Fully tropical.

14. CLOSE ACCURACY PLASTIC FILM
CONDENSERS
For Tuned Filters in Carrier Tele-
phony equipment and Reference Stan-
dards.  Exceptionally stable capacity,
better than 0.i%,. Tolerances +1%.

THE TELEGRAPH CONDENSER COMPANY LIMITED
RADIO DIVISION: NORTH ACTON - LONDON - W.3 - Telephone: ACORN 0061 (9 lines)

WwWWW.americanradiohistorv.com
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WE PRESENT soother advince in our

new Series 800, Mark II Reproducers. Skilful design of
the magnet system enables us to provide increased
sensitivity in the three most popular sizes—5in., 64in.
and 7 x 4in. elliptical-with a negligible increase in

overall depth.

Designers of sets in which bulk, weight and cost
are important factors are invited to ask for samples
of the 10,000 Gauss versions of Types 850, 865 and
874. These will gladly be supplied, together with

full technical information.

RA
Loud-speaker
Manufacturers

to the radio industry
since 1930

REPRODUCERS AND AMPLIFIERS LIMITED

WOLVERHAMPTON ENGLAND
Telaphone : Wolverhamp 22241 (5 hines)
Teegrams: Audio, Wolverhampton

7,

www americanradiohistorv com
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* A NEW, BETTER TV TUNER!

PERFORMANCE

GAIN

Power gain of the unit is 24dB. measured from the aerial input to
the I.F. output, the mixer anode load for measurement purposes
being 1kfohm shunted by 12pF. As a practical example, using a
two valve transformer-coupled amplifier with a bandwidth of
2.75 Mc/fs (including sound rejector circuits) an aerial input of
25 microvoits modulated 100% produces 2 volts p.p. across the
diode load.

NOISE

Noise figure on all channels better than 10.5dB.

LF.REJECTION
Better than 45dB. on all channels at any spot frequency in the
.F. channel.

IMAGE REJECTION

Better than 60dB. on all channels.

OSCILLATOR DRIFT

Measured on channel 5, with stable H.T. supply, for a period of
two hours after 2 warming-up period of two minutes, ambient
temperature increased from 18°C to 60°C, total drift 30Kc/s.
Drife, with change in H.T. supply from {60 volts to 230 volts,
less than [0Kcfs.

SWITCH RESETABILITY

Better than 5Kefs on all channels.

POWER REQUIREMENTS
180V. 12.6V. at .3 amps. Heaters are series connected with both
ends isolated from chassis.

$é 9

9-Channel, Switched

TELETUNER
Type TV.5

INSTANT and POSITIVE SELECTION by single
knob control of any one of the five B.B.C. Tele-
vision channels is the job for which we designed
this new “Cyldon’’ Switched Teletuner. It was the
centre of great interest at the recent R.E.C.M.F.
Exhibition, and we are pleased and proud to
present these further details.

The ¢ Cyldon TV.5 Teletuner comprises a pentode R.F.
amplifier stage and a double triode frequency changer,
channel selection being accomplished by the switching of
incremental inductances. More constant performance over
the television band is thus obtalned by avoiding the tracking
difficulties inherent in the infinitely variable type of tuner.
Ease of handling by the user and rarid conversion as alterna-
tive transmissions become available are further important
advantages of this unit.

Underside view of “Cyldon’’ TV.5 Teletuner, with casing removed.

Another new *‘Cyldon” Teletuner ... Type TV.12, a
|2-channe! Tuner which performs the functions of RF
amplifier and frequency changer of a television re-
ceiver. Write for booklet TV.1953 giving full details.

SOL IO M Controctors to Mnistry of Supply, Post
& SONS, LTD. Offrce. and other HM Government Depts,

CAMBRIDGE ARTERIAL ROAD - ENFIELD - MIDDX. Enfield 2071-2

WWW.americanradiohistorv.com
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WIDE RANGE
CAPACITANCE
BRIDGE

WIRELESS WORLD Jung, 1953

INTEL S0
WIDE RANGE CAPA '
s ACITANCE BRIDGE 9
4&{? N i

For the accurate measurement of in situ capacitance or

resistance, all measurements being made in the form

of a three terminal network.

Capacitance range — 0.002pF to 100uF in 18 ranges.
Resistance range — lo to 10,000Me in 18 ranges.
Ranges increase in alternate decimal multiples of 3 and 10. BRITISH
Frequency 1892¢/s (®w = 10,000).

Accuracy +1.09 of full scale on all ranges.

Full technical details are available on request. .’MPiATLBNDON

GCINEMA

P
>

e

WORSL

SALES AND
SERVICING AGENTS

N.30-JULIIS3
STANDN? 3 c.

~“PELEVISIQON LIMITED

A Company within the J. Arthur Rank Organisation

EY BRIDGE ROAD - LONDON - SE26

Telephone HiTher Green 4600

F. C. Robinson & Partners Ltd., Hawnt & Co., Ltd,, Atkins, Robertson & Whiteford Ltd.,
287 Deansgate, Manchester, 3 59 Moor St. Birmingham, ¢4 100 Torrisdale Street, Glasgow, S.2.

www americanradiohistorv com
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B R AL 4
A

4 AERIAL st

completely fitted
FROM THE OUTSIDE

a«d READY FOR USE
/N FIVE MINUTES/!

me “AUTEX™

Here is revolution in car aerial
design—a ONE hole fixing aerial that
can be completely installed FROM
THE OUTSIDE. No longer 1s it
necessary to manocuvre under the
scuttle or dashboard and to work by
feel” Thanks to the use of a special
split washer device, in conjunction
with a positioning sleeve, the aerial 1s
self-locating, and is firmly secured
FROM THE OUTSIDE. It can be
mounted vertically or horizontally (or
at any angle in between) i any con-
NO ASSEMBLING— venient position on the car—on either
WIRED COMPIETE a flat or curved surface, such as the
FOR IMMEDIATE bonnet, scuttle, roof or mudguard.

INSTALLATION
CRTHIER TEE (= TR And in position it is entirely free from
rattle— due to the special packing glands
MODEL TCA/6236 with mounting assembly which also ensure the smooth action of
of sturdy die-cast metal; three section telescopic the telescopic rod. This aerial has that high-

rod ({extended 62 in., closed 24 in.) of high-
gradz brass. All exposed parts heavily chromium
plated and with fully weatherproofed connections.
Complete with 36 in. locw-loss co-axial polythene
insulated P.V.C. covered cable, fitted with standard

-axial plug.
comail pg LIST PRICE 35/-

MODEL TCA/6260 as above but

with 6o in. cable.
LIST PRICE 37/6

Full details are given in leaflet No. NI/W,
ava lable on request.

ANTIFERENCE LIMITED[. BICESTER ROAD, AYLESBURY BUCKS.

signal pick-up and electrical efficiency always
associated with every Antiference Aerial.

BRYANSTON STREET, LONDON w.i

WwWWW.americanradiohistorv.com
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FOR HIGH-FREQUENCY INSULATION
specify

'FREQUELEX' | =

The Tuning Coil shown is supported by our “FREQUELEX”’
Ceramic Rods, and forms part of a 200 K. W, Radio Transmitter.
This is only one of many applications where Rods made to close
limits are required.

We specialise in the manufacture of Ceramic Rods and Tubes of
various sections in several classes of materials over wide
dimensional ranges.

The Principal Materials are :—

1. Porcelain for general insulation.

2. Frequelex for High Frequency insulation.
3. Permalex and Templex for Capacitors.
The degree of accuracy depends on the size of the J
Rod or Tube, but the standard degree of accuracy
is outlined in the Inter Scrvice Component Manu-
facturer’s Council—Panel R Specification embodied |
in our Catalogue of Radio Frequency Ceramics,
copy of which will be sent on request.

Large Rods up to 44" long and 14” square are used
as supports for Tuning Coils, etc.

Photograph by
4 permission of
the Stondard
Telephones &
Cables L.

We shall be pleased to have your enquiries
for all sizes of Tubes and Rods. Prompt
deliveries can be.given for most sizes.

B)ullllem"s l.ow LOSS CERAMICS

BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion House 9971 (3 lines) Grams: Bullers, Cannon, London

BL4B

T e SELECTIVE

v m N\ % TRANSMISSION
' MEASURING SET

MODEL RP 3110

Designed and manufactured for G.P.O.

This is a precislon instrument for measure-
ments on multi-circuit coaxial cable carrier
systems by means of a comparison with
locally generated signals of known frequency
and level,

Frequency coverage : 60 Kc/s—3 Mc/s in
7 ranges.

Calibration accuracy : below 0-29%, or 2 Kc/s
whichever is the greater,

Power supplies: Range of measurements:
200 — 250 Volt. 5 through levels + 10 db to - 61-5 db
Helt 20K or terminated levels 4+ 10 db to - 81+5 db

referred to ImW in 75 ohms

BRITISH COMMUNICATIONS CORPORATION LTD.

SECOND WAY, EXHIBITION GROUNDS, WEMBLEY, MIDDX.
Telephone: WEMBLEY 1212 Cables: BEECEECEE, WEMBLEY

wWWwWWwW.americanradiohistorv.com
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 TYUBILIE

“. | MICA DIELECTRIC
— CAPACITORS
|

CAPRCITOR
TYee 1933

Eminently suitable for H.F.
Transmitting and R.F. Heating
Circuits.

) 000z MFD
AR wKa voLrs 18-20QYC

Makers of the first, and of the largest Mica Capacitors in the World, Dubilier
have maintained the Jead in this important branch of Capacitor Eugineering.
2 The examuple shown is a solid filled mica capacitor in a substantial porcelain
container. Screw threaded meral terminal bosses with lurge surface area contacts provide a convenient
meauns of mounting.

These capacitors are designed for use as Grid and Anode stoppers, as By-Pass Capacitors in radio-
[requency power circuils where a small radio-frequency component is superimposed upon a higher D.C.
or low-frequency A.C. voltage, and in oscillatory circuit positions in low power radio-frequency
transmitters and similar equipment.

Full details of these and other outsianding Capacitors are available upon application.

DUBILIER

CAPACITORS

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., N. ACTON, LONDON, W.3.

Phone: Acorn 2241 (5 lines). Grams: Hivoltcon, Wesphone, London. Cables: Hivoltcon, London, Marconi International Code

184

WWW.americanradiohistorv.com
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| EXACT
| EFFORTLESS
TUNING

w?fﬂ’:u i
N e

b 0 W i N §

~o
The S.L.8 Spin wheel drive gives easy
control through a ratio 24-1. Fitted
with constant velocity coupling, it
eliminates strain on the Condenser,

providing mechanical and electrical
isolation from vibration and noise.

G Complete with 3-band glass scale 9in.
N ' X 4iin. Printed short, medium and
SEA F‘S‘:\;T RU MENTS’ long 4wavebands with station names,
h \

Scale length 7in. Supplied with

W 1t = florentine bronze escutcheon.
Sifam Instruments are : PRICE 27/6.
fitted to the SIMRAD Echo Sounding |
electronic gear manufactured by l S.L.5, similar but fitted with reverse
Simonsen Radio A.S., Oslo. This vernier drive, gives ratios of 18-1
highly sensitive apparatus is used search and 50-1 reverse vernier.,
by the Norwegian fishing fleet to PRICE 26/6.

locate shoals of fish.
When the fishermen have hauled Replacement Scales calibrated to Copenhagen
Plan now available for :

Alrplane drive 2/3 retail Full Vision Drive 2/9 retail
good catch, they call the fish whole- Squareplane Drive 2/6 retail S.L.8 or S.L..5 Drive 4/6 retail

saler on their SIMRAD Radio Tele-
phone, which is also fitted with a
SIFAM Instrument.

their nets or seines, and secured a

PRECISION COMPONENTS BY

The particular instrument used for this
purpose is the SIFAM Type M.20. Details
of this and other Sifam Instruments will be

furnished on application.

£\ JACKSON

(

=N I TAET‘-?)’,TS T\i I
2 e = AT BROS.(LONDON)LIMITED
: — i KINGSWAY - WADDON - SURREY
SIFAM ELECTRICAL INSTRUMENT CO. LTD. Teleg,aZ,f’j’pf'r}’;‘fj;‘}a,cfg’;ﬁ‘;’,',fnf‘},ndon
Phone : Torquay 4547/8. LEIGH COURT, TORQUAY, DEVON

wWWW.americanradiohistorv.com
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MAGNETIC MATERIALS Extensive
reseazch and manufacturing facilities have established
Mullard as the leading producerz of magnetic marterials.
They were the first, for examp.e, to introduce Ferraxcube, the
world’s most efficient magnetic ferrite; © Ticonal > anisotropic
permanent magnets, renownec (r their high stabiliry and high
energy outpat; and Magnaditr, an entirely new type of
permanent magnet with the insulating properties of a ceramic.
The wealtk. of experiznce gaired from these deve.opments is
available to a'l users of magnezic mater_als through tte Mullard
advisory service. An eaquiry to the address below will put a
team of speciilised engineers ¢t your d_sposal.

Mullard

Mullard  Ferroxcuke «TICONAL’ PERMANENT MAGNETS . MAGNADUR (Formerly Ferroxdure)

being extruded into PERMANENT MAGNETS . FERR®XZUBE MAGNETIC CORE MATERIAL
rods for H.F. cores.

¥ ULLARD LTD:, COMPONENT DIVISIOH. CENTURY ICUSE, SEAFTESLURY AVENLF, LONDON, W.C.2
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H

A selfscontained recorder/reproducer giving a faultless performance. The ideal
equipment for HOME ENTERTAINMENT, PUBLIC ADDRESS, CONFERENCE
RECORDING, and SOUND COMMENTARY for SILENT FILM PROJECTORS.

@ *“ Finger Tip " operation—one control provides for * Record *'—** Play " ‘‘ Rewind '’ or ** Fast
Forward "’ requirements.

@ Constant Tape Speed—7.5 inches per second.

@ Froquency Response—Essentially flat from 100-7500 c.p.s. Trade
@ High Q_uali(y Pus'h/Pull O.u(pu(. enquiries
@ Recording Duration 30 minutes per reel. . N

@ Dynamic Range approximately 40 decibels, invited

@ Power Supply 200/250 A.C. 50 cycles—Consumption 80 watts.

_b%wk ax:jllaa::‘eetiir:: Eaéznrc:’-i;;h'e_. TH E R M I O N IC P RO D U CTS LTD. !—%BEL;MW.—

by Dr. S. J. Begun. A com- Division S/M WW, HYTHE, SOUTHAMPTON. Phone: Hythe 3265 FROM
prehensive treatise. Price 25/-,

London Showrooms : Morris House, Jermyn Street, Haymarket, S.W.I.
‘ postage 9d. extra. B Phone : Whitehall 6422, £69¥' 10 - 0

Sales and Service Centres : Birmingham - Bristo! . Manchester - Leeds

- Newcastle and Glasgow

THE WAYNE KERR LABORATORIES LIMITED * NEW MALDEN - SURREY -

"Kerr

TYPE 0222A

covers 10 Kc/s—10 Mc/s

Model 0222A is introduced to meet the demand for
an oscillator reaching 10 Mc/s. It is an improved
version of the 0222 which it supersedes All the
outstanding features of the original model are
retained, including low harmonic content and
exceptional stability of frequency and amplitude.

SPECIFICATION

Frequency Range: Frequency Accuracy: Output Impedance:

10 Kc[s—10 Mcls in 6 ranges 1% 75 ohms
Frequency Stability : Output: Total Harmonic Content :

better than 1 in 10° in 1 hour +10db t0o—~50dbon 1 Vp-p less than 19,

Amplitude constant to within* ydb ar any frequency setting

MALDEN 2202

www.americanradiohistorv.com
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A Technical Handbook
for Electronic Engineers

This Handbook contains the fullest information about all types of
Ferranti Valves and Cathode Ray Tubes, giving for each type
complete data such as physical details, base connections, ratings,
operating conditions, with graphs, etc., where necessary.

The whole is a most valuable book of reference to the electronics
engineer. It is in loose-leaf form, so that new data can readily
be inserted.

Price 5'-

Additional data sheets will be sent to subscribers from time to time.

MOSTON ¢  MANCHESTER 10

London Office: KERN HOUSE
36 KINGSWAY, W.C.2

FE 155

www americanradiohistorv com
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NEW

EGEN MINIATURE
POTENTIOMETERS

TYPE 115

Designed to meet the demand for Egen
reliability within the smallest possible compass,
these exceptionally small carbon potentiometers

(3" diameter) retain all the desirable features of
their standard-size counterparts. The special Egen
carbon deposition process ensures a highly stable

. resistance element of extreme durability.

Double-contact rotor
provides firm balanced §
contact with exceptional §
freedom from wear and
noise. Positively located
soldering tags, silver plated
for easy soldering. All steel parts rustproofed.
Standard resistance values available, from 5000 ohms
to 2 megohms.

TYPE 105

Type 115 is identical to Type 105
except that a 2-pole @.M.B. switch is incorporated.

SUB-MINIATURE YOLUME CONTROLS
For use in Deaf Aids and other
miniature electronic apparatus

PRE-SET RESISTORS
A wire-wound pre-set
resistor for panel or
chassis mounting

Export enquiries welcomed

POTENTIOMETERS

CHARFLEET INDUSTRIAL ESTATE,
PHONE: CANVEY 691-2

EGEN ELECTRIC LTD,,
CANVEY ISLAND, ESSEX

MAINS

FULLY INTERLEAVED

Jung, 1953

TRANSFORMERS

SCREENED AND !MPREGNATED. ALL GUARANTEED.

ALL PRIMARIES ARE 200/250 v. Half Shrouded.
HSM63 (Midget). Ourput250-0-250v. 60 m/a, 6.3 v. at 3 amps.,

Sv.at 2 amps. ... 18/-
HS63. Output 250-

2 amps? 18/6
HS40. Wundmgs as above. 4v.at4 amps 18/6

Output
Hs2, 7.50 0-250v. 80 M/a.. .o 20/~
HS3, 350-0-350 v. 80 m/a. HS30. 300-0-300 v. 80 m/a. 21/~
HS2X. 250-0-250 v. 100 m/a. HST7S5. 275-0-275 v. 100 m/a....... 23/~
HS30X. 300-0-300 v, 100 m/a, HS3X. 350-0-350 v. 100 mja. 23/~

Fully Shrouded

FSM63 (Midget). Output250-0-250 v. 60 m/a., 6.3 v. at 3 amps.,

5v.2 amps ............................................................... 18/6

Outp
FS2. 250 0-250 v. B0 M /2.  &iceneuivomantiomeati didnhbnsnsa swaan s s vans 23/~
FS30. 300-0-300 v. 80 m/ja. FS3. 350-0-350 v. 80 m/a vee 23f-
FS2X. 250-0-250 v, 100 m/a. FS7S5. 275-0-275 v. 100 m/a.... 25/9
FS30X. 300-0-300 v. 100 m/a. FS3X. 350-0-350 v. 100 m/a... 25/9
All the above have 6.3 4-0 v. at 4 amps., 5-4-0 at 2 amps.
FS43, Output 425-0-425 v. 200 m/a., 6. 3 v. 4 amps., C.T. 6.3 v.

4amps. C.T.5.v 3 amps. Fuily SRIOUAEd  .vorerainrermrnonen 5i/=
FS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3. v.

4 amps., C.T. 5 v. 3 amps. Fully Shrouded. «ovoveerveieeiiarirens 75/-
FI0X. Output 300-0-300 v. 80 m/a., 6.3 v. 7 amps 5 v. 2 amps.,
Framed. Flyingleads .oo..ooooiiiiiiiiiiiiiiiiiiiiaeiniie e 319
F35X. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. 8 amps.,
4v.3amps., 0-2-6.3v.2amps. Fully shrouded .....ccovvvninnnnn 71/6
FS160X. Output 350-0-350 v. 160 m/a., 6.3 v .6 amps., 6.3 v.

3 amps., 5 v. 3 amps. Fully shrouded  ....oocoieiniiiiiiiiiiannais 47/6
FS43X. Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 v.

6 amps., 5 v. 3 amps. Fully shrouded ....cooocoiiiiiiiiiinn 69/~
HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v.

3 amps. For receiver R1355. Half shrouded. ....oovocrecveias 29/3
HS$150. Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps., CT. 5 v.

3 amps. Half shrouded ........ccececiemiiseiineininiiiesiioinoennannnsans 30/9
F36. Output 250-0-250 v. 100 mfa., 6.3 v. 6 amps., C.T. 5 v

3 amps. Fully shrouded -ce...cooeevereemmimmnsiineriaiiisniiensann: 32/6
FS120. Ourput 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6 v

2. amps., C.T. 5 v. 3 amps. Fully ShroUded veo...ooveoeecsecrennn. 33/=
FS256. Outpur 250-0-250 v. 80 m/a . 6 3 v at 6 amps., 5 V. at

3 amps. Fully shrouded ....ccvvveeiiiinnininenicciannnns ... 309
PRI/I. Output230v. at 30 m/a., 6.3 v. at 1.5/2 amps.. 23j-
FS150. 350-0-350 v. 150 m/a., 6. 3v. 4 amps., 5 v. 3 amps 34/9
FS150X. Output 350-0-350 v. at 150 m/fa., 6.3 v. at 2 amps

C.T. 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded... 34/9
The above have inputs of 200/250 v.

FILAMENT TRANSFORMERS
All 200/250 v. input
F4, 4 v. at 2 amps., 9/~. F6. 6.3 v at 2 amps. 7/6
F6X. 6.3 v.at 0.3 amps., 6/, FI2X. 12 v. at | amp 5 8/~
FU6. 0-2-4-5-6.3 v. at 2 amps., th/-. Fl2. 126 v tapped €3 v.
at 3 amps. . 186

F24. 24 v. tapped 12 v. at 3 amps.. . 26/-
F29. 0-2-4-5-6.3 v. at 4 amps. 20/9 FUI2. 0-4-6.3 v. at

Y111 L —— .. 19/6
FU24. 0 12-2 | amp. 19/6
FS. 6.3 v. at 10 amps or5v. 10 amps. or 12,

or 10 v, at 5 amps. 37/9
F6/4. Four windings ac g

by suitable series and parallel connectnons up to 63 v. at
20 amps. oo 57/-

F30. 30 v. at 4 amps., . . 3w s . 23/6
F25. 25 v. at 4 amps., 40, F26. Two windings t "
(TEC - TR T, - 1~
F.27. Two windings 12 v. at 1.5 a 26/-
F.28. Two windings 5. v at 3 amps., 15 30/-
F33. 0-10-30-60-100 v. at | amp. 45/
F34. 0-4-9-15-24 v. at 3 amps., 31/6. F35. 6.3 v. at 6 ai 25/~
F36. 0-9-30 v. at 3 amps., 30/-, F37. 0-9-15 v. at 3 amps... 26/~
F38. 0-9-15 v. at 1.5 amps., 24/~. F39. 0-9-15 v. at 6 amps....... 32/6
F40. 0-12-18-24 v. at 4 amps., 42/6. F4l. 6.3 v. at [.5 amps....  8/6
OUTPUT TRANSFORMERS

MOPI. Ratios, 26, 46, 56, 66, 90, 120-1 50 m/a. max. current,

C.T. for Q.P.P. Class B, etc. Secondary 2/4 ochms. Top pane(

and clamped, each ........... 6/
OPI0. 10/15 watts output. 2 [ y 19/9
OP30. 30 watts output, 20 ratios on Full and Half primary... 28/6
Williamson’s O.P. Transformer to Author’s specification .. £4II3/6
Chokes for Williamson’s Ampluf’er 30H. at 20 m/a

10H. at 150 m/a. 35/6

REDUCTION OF l/6 IN THE £ ON ALL ITEMS
Quotations, etc.—stamped addressed envelope, please
C.W.O. (add /3 in £ for carriage).

Trade and also export enquiries invited.

www americanradiohistorv com
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Did you build you own T/V receiver?

If so, and you have a 9” or 12" set and now of handling and withal it is British made.
want to convert to big-screen viewing, It is the tube specified by the de-
how better than by using an ‘ENGLISH signers of the ‘Tele-King’ and ‘Magna-
ELectrIC’ 16" T9o1 Metal C.R. tube. view’ circuits and ‘Viewmaster’ conversion
To help you carry out the work our circuit.
leaflet EVIo3A gives you the complete Brilliant black and white picture focus-
line and frame scanning information sing over enfire screen area with excellent
necessary, together with a suggested list contrast range; high optical quality glass
of required components. face plate; wide angle scanning (70°);
And why a Tgor1—because it offers you fitted ion trap; overall length 17%%,
brilliance, long life, high safety factor, ease diameter 16°.

ENGLISH ELECTRIC

BRITISH MADE LONG LIFE 16" T901 METAL C.R. TUBE

If you have any difficulty in obraining supplies write to:

The ENGLISH ELECTRIC Company Limited, Television Department, Queens House, Kingsway, London, W.C.2.

WwWWW.americanradiohistorv.com
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Send for our fully
iflustrated Catalogue

June, 1953

;; EVERY CIRCUIT

is to be found in its Transformer, which, like
: the human heart, must keep the lifeblood

o flowing evenly and constantly under both

normal and abnorma! conditions.

POTTED COMPOUND FILLED

TRANSFORMERS AND CHOKES

manufactured by WODEN havebeendesigned
to fulfil such a purpose, and for this reason
they have been standardized by many leading
Radio,Televisionand Electronicmanufacturers
and also Government Research Departments.
Their choice is only made after exhaustive
tests for accuracy and reliability. To merit
this confidence, there is a constant need to
providecomponentsof the highest quality and
our ample research and testing facilities
ensure continued progress in this direction.

MOXLEY ‘ROAD .

BILSTON :

HIGH GRADE LABORATORY EQUIPMENT

REBUILT AND GUARANTEED AS NEW

SIGNAL GENERATOR TYPE T.F.144G

WE HAVE A COMPREHENSIVE RANGE OF ELEC-

TRONIC EQUIPMENT BY WELL KNOWN MAKERS,

INCLUDING ULTRA HIGH FREQUENCY RECEIVERS

WITH FREQUENCY RANGES UP TO 6,000 Mc/s. A

SMALL SELECTION OF OTHER EQUIPMENT IS
SHOWN BELOW :—

“ @ Meter type TF. 329G. Output Meters type TF. 340.
Transmitter Output Meters Microphotometers by Hilger.
3-10 W Max. 100/200 Mc/s F.M. Signal Generators by Boonton,
Furzehill Oscilloscope type Sullivan Precision Beat Fre-
1684D. quency Oscillators.
Microwave Receivers, Frequency ranges from [50-3,000 Mcjs.

For further particulars of these and other high-grade
electronic instruments, write to *—

HATFIELD INSTRUMENTS LTD.

175 UXBRIDGE ROAD, HANWELL, LONDON, W.7
Telephone: EALING 0779/9857

STAFFS.
BILSTON - 41959

can help your career through
personal postal tuition

'n any of these subjects :
Accountancy Exams s Aircrait Eng. & Radio 4 Architecture s Auditing
* Book-keepmg % Building * carpentry J Chemistry % Civil Service
cial Art % C cial Arithmetic ¢ Company Law % Costing
* Diesel Engines s Draughtsmanship v Electric Wiring % Engineering
(Civil ; Electrical ; Mechanical ; Motor; Steam ; Structural) ¥ Jigs, Tools
and Fixtures ¥ Journalism v Languages v Locomotive Engineerirg %
Mathematics % Mining % Modern Business Methods v Plumbing s Police %
Press Tool Work < Quantity Surveying v Radio “ Salesmanship %
Secretarial Exams. <k Shorthand “ Surveying v Telecommunications %
Television v Textiles vk Works Management < Workshop Practice.

and GENERAL CERTIFICATE OF EDUCATION
SUCCESS WiILL BE YOURS
As a Bennett College Student your own Personal

Tutor will coach you until you qualify, at your pace
with no time wasted. You will learn quickly, easily.

SEND TO-DAY FOR A FREE PROSPECTUS

TO THE BENNETT COLLEGE (DEPT.F.41) SHEFFIELD

Please send me your prospectus for..........ccveiiveieiviirienieeniiirvneranrnns
(Subject)

TELEPHONE:

NAME..... F

ADDRESS ........coiiiiiiiiieiiiiiiiieiiiaans
........................................... AGE (IF UNDER 21).....
{(PLCASE WRITE IN BLOCK LETTERS)

Lessseseecesesasssasssnsas aanaenessacasasassesesccecsacsacacaaananand

camsereasseumamaamDa;
EassusEEEmsEEEBREEERE.
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Frequency,
Coraparator

The Ediswan Mazda AC/SP3.RH is an indirectly Alarm Relayse——— .
heated Pentode with a special heater construction designed 3
to reduce hum due to A.C, fields within the valve.

Its high working slope makes it very suitable for use in Output o«
J audio frequency stages employing negative feed back. Amplifier
The high-slope short grid-base characteristic renders it suitable also as an Frequency
harmonic generator and as an oscillator in high stability crystal drive equipment. Multiplier

Provided precautions are taken to minimise hum due to external wiring the Crystal
AC/SP3.RH may also be successfully employed in the carly stages of amplifiers Osclllator,
where the reduction of hum, noise and microphony is of primary importance.
Many of these valves have been supplied to the British Broadcasting Corporation
for use in their special recording,
amplifying, and crystal controlled
precision drive equipments, some
of which are illustrated on this
page.

AC/SP3.RH

Thermometer

Crystal Oven,
Assembly

Contact
Thermometer

L.T. Transformer

B.B.C. Type D. Recorder
Line Amplifier LFA|I using
two pentode connected

AC[SP3.RH valves Power Supply —

Terminations

B.B.C. Type D. Recorder Loudspeaker Amplifier B
LSM{7 using three pentode connected AC[SP3.RH valves d

: =
B.B.C. Crystal Drive Equipinent (Type CP-17F)
using nine AC|SP3.RH valves in the crystal main-

taining amplifier, frequency divider, frequency
multiplier and oven temperature relay.

1442422222 2222 2222222222222 2222 222222222 24

TYPICAL OPERATING CONDITIONS RATING

Anode Voltage (Va) 250 250 250 250 Heater Voltage Y L. Ve 4.0
Screen Voltage (Vg2) 80 100 160 200 Heater Current (Amps) . & i é Iy 1.0
Grid Bias (Vgl) 1.25 1.7 2.7s 3.5 Maximum Anode Voltage . « . Vi 250
Anode Current (mA) 7.8 79 105 123 Maximum Screen Voltage . . . Vg2 250
Screen Current (mA) 245 25 33 385 Mutual Conductance (mA/V) . Em 7.7
Mutual Conductance (mA/V) 7.0 7.0 7.45 7.6 Taken at Vo =250; Vg2= 100; Vgl =1.5

Anode AC Resistance (ra)

(Meg ohms) 0.55 0.55 04 0.3 BASE
Input Capacnty(&l—}{%t)) 20 199 19.7 19.5 British 7 pin Pin No. 5 Heater
Pin No. 1 Metallising Pin No. 6 Cathode

Pin No. 2 Anode

Pin No. 3 Suppressor Grid (G3) it No. 7 Scceen (G2)
Pin No. 4 Heater Top Cap Control Grid (G1)

MAZDA
VALVES AND GATHODE RAY TUBES

THE EDISON SWAN ELECTRIC COMPANY, LTD., 155 CHARING CROSS ROAD, LONDON, wW.C.2

Tclephone — Gerrard 8660 Member of the A.E.I. Group of Companies Telegrams — Ediswan Westcent London
RVT

WwWWwWWwW.americanradiohistorv.com
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—ADCOLREN

(Regd. Trade Mark)

SOLDERING
INSTRUMENTS

SOUND
JOINTS

for all

SOUND
EQUIPMENT

Types are
available
for

Faciory Bench
Line, Maintenance
Engineer & Home
Consiructor

Reg.
design

Shields Extra

. v10d3av,

Supplied for any
volt range to meet
our world-wide
consumers demands

viarrars

i re et

T L TR YT TR YT e R TR PIY T AP AA S ARV AL AT 0]

: ® Heating time: 90 seconds.
< 2 @ Consumption : 25 watts.
g8 : ® Weight: 4 ozs.
£ @ High temperature.
3 : ® Handle unaffected by element
= i temperature.
£ = @ Length of instrument: 9.
= 2 @ Equally suitable for daily or
of2 =5 intermittent use.
X 3
3 H
£ H ¥ dia. bit Srandard Model.
kel 4° dia. bit Standard Model.
= #° Detachable bit Type (Factory Benc:
= Line).
]
S
(%]

Made in England.

Registered Design (British, U.S.A.,
Canadian) and Fgreign Patents.

® Apply Sole Manufacturers and Suppliers

ADCOLA PRODUCTS LTD.

Sales Offices & Works: (RANMER C(OURT, CLAPHAM
HIGH ST., LONDON, S.wW.4. MACaulay 4272

WIRELESS WORLD

June, 1953
The

"TELEMAX”

S b

TELEVISION
PROJECTOR

SCREEN
SIZE
4 FEET
BY
3 FEET

23 valve s/h. circmt. Sensitivity better than 5o microvolts.
Full bandwidth. 4’ 3" picture. 5 channel facility. A.C. only.
Insulated chassis. Neutral coloured rexine covered case, size
approx. 23” X 22" X 21”, fitted with castors and geared lifting
jack tor tile.
Complete with
valves,c.r.t.and
oprical unit.

Detailed Specification from the Manufacturersi—

TELEMECIANICS LTD.

3 NEWMAN YARD, NEWMAN ST,
LONDON W.1 LANgham 7965

SCREENED
CONNECTORS

for cables of 0.2" to 1.03"O.D.
Single and multi-way types.
Special types fitted with coupling rings.
Cable joining connectors,
U.S. Type Connectors

as illustrated,

‘CABLE CODE
0.D. s ' NO.
0.41° Straight plug | oD.071
0.25" Reducing adaptor |RD.07/05
0.2" Reducing adaptor |rD.07/03

fits on

ggg; } Elbow plugadaptor | 1p.071

vD.071

fits on | | Bulkbead Gunction)| vb.071

LD.071 adaptor

fits on

GD.071 Chassis receptacle | cp.07t

LD.071

Other Transradio specialised products:
CO-AX air-spaced articulated
Very Low Loss Cables.
Microdual Two-speed Precision Drives.

TRANSRADIO

LTD
1384 CROMWELL ROAD, LONDON, SW7,

ENGLAND Telephone: FREmantle 4421 (P.B.X.)

CD.071

wWwWw.americanradiohistorv.com
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=3 An unsolicited

- TECHNICAL REPORT

LTI given by the
NAL FEDERATION OF GRAMOPHONE SOCIETIES*

on

AXIOM HIGH FIDELITY LOUDSPEAKERS

]

1|||Ill|||
|

|11|||I|||

l“llll

| —caemm——

1‘ i

MODEL 150 MARK 1T 127 TWIN CONE
101 8" SINGLE CONE
102 8° SINGLE CONE

of Messrs. Goodmans Industries Ltd. .
portunity of submitting

BY THE COURTESY
we have recently had the OP

these speakers to thorough tests.
The 150, Mark II, is @ very definite improvement on
the Mark I model, with a firmerl, smoot i
register and lower fundamental resonance (nominally
35 ¢c.p.-S-); 1t was not possible {o house the speakerl
in the cabinet designed for the purpose by MessSTS.
Goodmans. but mounted in 2 jabyrinth which absorbed
4 from the back of the cone

of this reproducer

AXIOM 150 Mk, 11

middle an
£13. 11 5 (incl. purchase tax)

unobjectionable quality. Respo
This is an exce 3 i
every satisfaction to Societies. t wi

to 15 watts.
in dif ference petween the Models 101 and 102

is the increased sensitivity and flux density of the
1atter. These qualities are., naturally. accompanied
i and increased price.

‘(r"’\

have so far tested, and {he maker's claim

within 3—4 dp. from 40 to 15,000 c.p.S. was fully

substantiated.

when fed with peak inputs up to 6 watts.

Excellent results were obtained running the Axiom
i ith the Axiom 150 to secure wider

1so by running two 8"

tter case there was

e bass.

= axioMn M
k. 11
£19 .8 . 4 (incl. purchase tax:

speaker. The top S
condenser {NOT electro

voice coil.
For their s1z€ and price the perfox:mance of the

Axioms 101 and 102 18 outstanding-in quality.

"AXIOM 01
€6, 12 . I (incl. purchase tax)

AXIOM 102
£9. 18, 2 (incl. purchase tax)

Y We acknowl ;
Ao edge with th
Al these which is an extract anks the permission to re
models are stocked by the leading d from the january issue of the PS':;‘?::e, the above report
g dealers, but in case of difficulty please order d e
rder direct from us

invite you to write f
of e for further detai :
reflex chambers for all speak:rtsalls of any unit. Remember wi :
mentioned, e can give you outlined dimensioned d; We
rawings
Q
Ly
I %
ot
FEFICS

GOODMANS

« Axiom” o 3
GOODMANS INDU Sa':"R ;mEdS A"‘:-“:;_”" g e
D., Axi )
Telephone : WEMbI N xiom Wor
ey. 1200 Cables : Goodaxiom, wen’:‘l:y- E":Zn: mbley, Middx.

on 0
S 12
FIDELITY e,
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5 CHANNEL TELEVISOR

A Design of a Complete 12in, or 9 in.

quality.

nearest comparable commercial receiver.

@ The Superhet circuit easily tuned to any of the five channels, i.e.
LONDON, SUTTON COLDFIELD, HOLME MOSS, WENVOE and
KIRK-O-SHOTTS. (The extreme ease of tuning is accomplished
by the provision of pre-aligned .F.T's).

@ Alifelike, almost stereoscopic, picture quality made possible by the

following factors :

a, Exceltent band width of L.F. circuits.

b. A really efficient video amplifier.

c. C.R.T. Grid modulated from low impedance source.
d. High E.H.T. voltage (approx. 10 kV.)

The picture brilliance is also much above the average and enables

comfortable viewing with normal room lighting or daylight.

FIRM picture * HOLD ** circuits (Frame-Line) ensure a steady

picture, free from bounce or ﬁlcker even under the most adverse

conditions met with in “frlnge areas and excellent * interlace '
ensures the absence of *' liney effect.”

Picture linearity better than 5% ! (Some commercial receivers are

passed at 15%)

Negative feedback is used in the audio frequency circuits which

provide 2/3 watts of High Quality Sound.

Entire receiver built on two chassis units, each measuring [44in. x

64in. x 34in.

Rigid C.R.T. mounting enables entire receiver to be safely handled

with tube in position.

N EWS' WE NOW INTRODUCE—!

THE ““TELE-VIEWER”™

SUPERHET T/V RECEIVER FOR THE HOME CONSTRUCTOR

This receiver has been developed after most careful research and affords a high
standard of Television entertainment by producing a picture of really outstanding

We confidently believe that not only have we achieved a T.V. Receiver that
surpasses in efficiency any other designed for the home constructor, but that
successful construction, even by the most inexperienced is assured by the step
by step wiring detail and diagrams provided, and at about half the cost of the

Here are some of the features which combine to make this such a fine receiver :

This complete TELE-
v|SOR including all Valvescan be
puilt for only

b for onty £98.0:0

@ All pre-set controls are mounted on side of chassis enabling all
adjustments to be carried out whilst facing the C.R. Tube.
As no hire purchase terms are available the receiver can be bought
in five separatestages (practicaldiagramsandcircuitsareprovided for
each stage) thus enabling hire purchase interest rates to be avoided.
The complete set of ASSEMBLY INSTRUCTIONS will be available
about 23rd Muy, price 5/- (refunded against first order). The in-
structions include really detailed PRACTICAL LAYOUTS, WIRING
DATA AND COMPONENT PRICE LIST.
ALL COMPOMENTS ARE AVAILABLE FOR INDIVIDUAL PUR-
CHASE. A CABINET WILL ALSO BE AVAILABLE.

STERN RADIO LTD.

109 & 115, FLEET STREET, E.C.4

Tel.. CENTRAL 5812-34

There are 8 different types of
'ACRU’ Neon Indicator Lamps

During the past 4 years over Z-million

+ACRU * Neon Indicator Lamps have been

installed by hundreds of firms with not
a single complaint about a failure.

'”""’5‘1

furiitek

The Minimum life of < ACRU’ Neon
Indicator Lamps is 25,000 hours.

Ask for l;e;f—lets

THE ACRU ELECTRIC TOOL
MFG. CO., LTD.
Chapel St., Levenshulme, Manchester 19
Tef. : RUSholme 4613

CONSOLES

For Major Film Mixer
; Suites to Individual
requirements.

“ VIEWMASTER”
CONSOLES

AS SHOWN

Beautifully designed and
finished in Walnut, Oak,
Mahogany and Teak, to
customers’ requirements

Standard, ** VIEWMASTER ** model as shown £13.0.0
With Full Length Doors ... ... £14.0.0
Universal Model for all 16~ tubes now In preparation.
Carriage and Packing 15/~ extra.
Fitted with shelf for easy mounting. These are NOT mass produced and
dimensions can be altered to suit personal requirements.

Individua? and Trade Enquiries to

H. ASHDOWN

CABINET MAKER

98 HERTFORD ROAD, EDMONTON, N.9

Phone : TOT 2621

wWww.americanradiohistorv.com
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Miniature
Switches

P
*”

We have an extensive range of
switches for all radio and elec-
tronic equipment.

“ A chip off the old block *’—this
refers of course, to the miniature

version of the well-known A.B. Manufacturers are invited to make
«H» Type switch. It combines all the full use of our Technical Service
virtues of the Standard “H” and we will be pleased to supply
Type—vyet takes up so much less our free illustrated catalogue on

space. Of sound and robust request.

design it is capable of operating under
widely varying conditions.

individual specifications welcomed

Metal Products Ltd

i6 BERKELEY STREET, LONDON, W.I
Phone: GROsvenor 5206/7.

WWW.americanradiohistorv.com
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]

RADIO ENGINEERING
OF SURPASSING EXCELLENCE

MODEL <680X° MODEL ¢750°
COMMUNICATION RECEIVER COMMUNICATION RECEIVER
@ Five switched ranges ® Variable selectivity ® Double superheterodyne @ Separate gain controls
® Fifteen valves ® Crystal filter @ Eleven valves ® Long linear scales
® Two r.f. stages ® “S” meter ® High seasitivity @ Mechanical bandspread
® Two if. stages ® Push-pull output ® Variable selectivity @ Robust construction
@® Separate oscillator @® Polychromatic finish @ Freedom from images ® Chrome handles
LIST PRICE IN UK. £106 : 0 : 0 LIST PRICE IN UK. £68 : 0 : 0
(exempt from Purchase Tax) (exempt from Purchase Tax)

Please write for full specification to the manufacturers :—

\TRATTON & CO. LTD., EDDYSTONE WORKS, BIRMINGHAM, 31/

— - e e il

~ SPECIAL ‘I

— - — —

CRYSTAL
FREQUENCY
CONTROL

| ANNOUNCEMENT TO ALL
| TAPE RECORDING |
| ENTHUSIASTS |

H" A new version of the famous ** LANE *’ Tape Table
\ is now available incorporating—
& Three very high grade motors designed
and made for the job, by the Verdik !
engineers. I'I

Be SURE
with

l§in. high, l&%in. wide, Zin.

3 Even better heads. ‘]
| [ ] Positive braking on all functions. l B Roo K E S
® Fast forward run and rewind in 50 secs.
WITHOUT UNLACING TAPE.
[ ] Very simple to use. Only two controls. | l Because we specialise in the
i One for rewind and one ON-OFF ||| usi i g
‘ switch. || exelusive production o
|l No Tape Table of this grade has ever been offered Type »S” .
to the F;)ublic at anythingglike the price and it is fully “il Tgequﬁ/"y range : 100 Kefs to Crystals, all our skill and
Il guaranteed. i Quartz crystal plate of appro- resources are devoted to
‘ prjate cut and dimensions to . :
i ant mouned 1 bakees cyee | emSuring  precise accuracy

| E
JANE TAPE

| 20°C., or better for special
applications.  Frequency-tem-

;e;:ilg‘e::‘o-l%f‘ﬁc;:tIbetéer;l:aer’\‘ We are suppliers to Ministry o

temperagure range of —20°C. Supply, Home Office, etc.
to + 70° C.

BROOKES CRYSTALS LTD.

10 STOCKWELL STREET, GREENWICH, LONDON, S.E.10
Phone: Greenwich 1828. Grams: Xtals Green, London, Cables: Xtals, London

thick, with twe Lin. diamerer and conformity to specifica-
pins %in. apart. Frequency .
” I A B L E l}| tolerance 0.01% of nominal at tion.

[

MK IV £17.10

Il From your foca! dealer or in ecase of difficulty write to :— ||(

l VERDIK SALES LTD. |
17 SHAFTESBURY AVENUE, LONDON, W.1 M

’Phone GERrard 8266
= - = —
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%ZM

For the measurement of the Q) of a circuit, there are
no better instruments than Marconi. Model TF 329G applies to the
frequency range 50 kc/s to 50 Mc/s. In addition to direct Q readings,
the TF 329G can be used for a considerable range of
indirect measurements carried out by the normal resonance methods.
These include inductance of coils, capacitance and phase defect of condensers,

the characteristics of transmission lines. Special jigs

are available for investigating dielectric losses.

MARCONI INSTRUMENTS

SIGNAL GENERATORS . BRIDGES - VALVE VOLTMETERS - FREQUENCY STANDARDS
WAVE METERS . WAVE ANALYSERS .« BEAT FREQUENCY OSCILLATORS

MARCONI INSTRUMENTS LTD - ST. ALBANS » HERTS . Telephone: St. Albans 6161/7

Midland Office: 19 The Parade, Leamington Spa. Northern Office: 30 Albion Street, Kingston-upon-Hull.
Export Office: Marconi House, Strand, London, W.C.2

WWW.americanradiohistorv.com
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St:f;;;:;b: e Recognised as the Most Reliable Valveholders

B76G Valveholders

are now available moulded in:—
Phenol Formaldehyde (B/ack).

Nylon loaded Phenol Formaldehyde
(Natural Brown).

JSor V%" Valves

= £
)|

/" Wholesale Enquiries:—

/ CYRIL FRENCH LTD.,
High St., Hampton Wick,
Middlesex. KIN. 2240.

SKIRT No. §
Anti-Microphonic Base

Manufacturers’ Enquiries: THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY
ASHTEAD 3401

MILD STEEL

T - e
o | Brochure" W, | BRITISH PHYSICAL LABORATORIES
4 ' " adlett RTS Telephone: Radlett 5674/5/6
i %6 !Bt’own i‘:tb l LONDONSTOCKIST: M.R. SUPPLIES Ltd.,New Oxford St.. W.C.{ J
PR PN RSN 5| \KESPEARE ST., WATFORD, HERTS.

High Semnsitivity
PANEL MOUNTING

Meters

Moving Coil Meters are supplied with either spade
or knife edge pointer and the highly accurate
mirror scale as a standard fitting.  Special scales
to customers’ specifications. Sizes and ranges:

.TYPE 247 (25pA to 50A). 347 and 57 (154A to 50A). 237
and 34" sizes available as Moving Iron Meters.
H E A D P H O N E S Send today for prices and full details.

’.’

for LONG LIFE and‘
TROUBLE-FREE SERVICE

This is & featherwelght mode} of exceptionally
atrong oonstruction and high sensitivity. It
appeals equally to both amateur and professiomal
radio-enginsers. 14 incorporates pewerful oobalt
stes]l magnets with fiat Stilley dlaphragms.
' D.C. RBesistanes : 4,000 ohms. }

f:';sz'f‘sd Impedance : 14,000 ohms at 1,000 c/e.

I For full details of other models in the wide
8. G. Brown range please write tor Ilustrated

jinige Teiephone: Watford 7241 S BP4
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TAPE RECORDING
SPECIALISTS

We carry extensive stocks of all accessories and detail below a selection of these. Pay us u
visit—it will be worth while, and you will be able to see and hear the remarkable

Burgoyne Recorder, at only £33.12.0.

WIRELESS WORLD

The Grundig

Cash Deposit 12 ionthly Tape Recorder
ngerCEI:C:‘l;thNES Payments | TAPE TABLES (cont)  Cash Deposit 12 Monthly
L . ayments
Crystal Microphone 2AD56...  £219 6  — | LANE MARK IVdo.do. .. £1710 0 £610 0  £1 1
geEl?oLgV High or Low Im- | e B e
pedamce . -0 " £ 0 0 £3 0 0 13 4 | Button  Cono e Tow o
UR High or Low Impedance 2210 o =2pe g oS { Dpedance Heads .. .. £23 2 0 £714 0 £1 9 0
-S a8 above with switch ... B 3 ;
RONETTE High Fidelity Crystal Microphones | (Carriage and Packing 10/-).
%O%ON_ATI%N Hand or B2 0 CABINETS
O 2 . _ A suitable Cabinet for Transportable Recorder, as used in Burgoyne
Ell0EsporierMiopoliono.g  $2018° 0 = - Recorder, 21}in. x 13in. x 123in. £4 10 0 £1 10 0 8 4
Microphone_ . .. £215 0 = AMPLIFIERS
HM Hand Microphome with = _ o . o o g o | BURQOYNE 5 Valve Record/Playback Amplitier A6, completely
g&mgiluln@'gmphoib - | wired and tested ready to use £11 15 0 £3 18 0 16 5
Filtercel Insert .. .. £410 0 £1 7 6 | COMPLETE RECORDERS
088U, do. do. with Universal BURQOYNE Dual Track
Joint ... A mte £5 2 6 £112 6 9 0 Trausportable Recorder £33 12 £11 4 0O £2 2 9
glse‘;llgiedglhr%?ﬁel Tube %‘:E (Carriage and Packing 21/-).
Gniversat Jot " " 615 6 £119 6 11 ¢ | GRUNDIG Reporter, 2-spd. £84 0 0 £28 o £ 7 0
. Streamline ng ‘9. 5
H?ald m:rophone with Filter- ot o T Ba 6 e Gl::!IE\I:lDGP:D(n)SOIc, s2 spd. £99 1 0 £33 6 0 £6 7 0
cel Inser : NE
Microphone Desk Stands 17 6 - — S. Q. BROWN. T A
Table Stands : £212 6 - — { e . Lype A&,
TAPE TABLES adju(s’tabga"ltoeeveﬁov%mentf £4 5 0 £1 5 0 8 O
S. . . 4ype I,
BURGOYNE MARK IV Half Track High Impedance, High Featherweight General Pur-
tidelity heads 7in./sec. Fast rewind through heads, pose ... B £115 0 —_ =
with spare spool ... £1610 0 £510 0 £1 1 8 S. Q. BROWN. Type K,
(Carriage and Packing 7/6). Moving Coil for High Fidelity £5 10 0 £1 10 1] 10 O
TAPES Cash TAPES (cont) Cash HEADS Cash
BURQGQOYNE 1,200ft. High GEC 1,200ft. Medium Coer- BURQOYNE high imped-
Coercivity ... ... £115 0 civity ... ... %£110 O ance, half track width, buiit
BURQOYNE 600ft. High AGFA 1,200ft. High Coer- in tape guides, fully enclosed,
Coercivity .- .. £1 1 civity ... .. %117 6 single hole fixing. Record
(Specially imported for high ?GFQ (i()()lﬂs.1 ']12’10%1 nﬁ)oetcivity €1 'i fsi %’_lg bgc‘lx( lol_rll?.];ase el o £1 17 6
fidelity use). ‘fape Spools highimpedance, ha
EM|y600ft,. High or Low Tape Spools 600ft. 3 6 track width, Record/Play-
Coercivity .- = .. £1 1 0 B.S.R. Type FP.10 Clock or back, Playback or KErase
Em! 1,200ft. High or Low 4 3 Antielock-wise. 1,400 r.p.m. Ser(i;ss %?LLATOR” ... &2 7 6
Coercivit; 15
FERROCS;RAPH 1,2001%. . MOTOR,S, BURGOYNE  Oscillator
High Coercivit"vi*‘xG“.I e £2 5 0 gpéxl%‘&m. Oge“’é%{“i 2750 £1.a8 0 Unit, complete with 6Vé
B.A.S.F. E B v : Taran Valve ... £2 2 0
I N r.p.m. 2 pole 3in./03 Torque... £1 12 . g
il;li-:ON 1,200ft. High Coerc PR R, B.S.R. Type SR.2, 2,750 LlAt,':E .Olslcxflil\g%orv Uﬁxt, com- man e
SCOTEH BOY 600tt. Med- r.p.m. 2 pole 2in./03 Torque... £1 5 Dt S e  Coacilator Coil °
i Cooreivity L £1 0 COLLARO_ Clock or Anti- O e n
SCOToH  BOY 1,200t clockwise. (Inc. cooling fan), O e e aoi] €
Medium Coercivity ... .. £115 0 1,400 rom. 4 pole dn/03 T 0 6
SOUND MIRROR 1,200ft. Late = WEARITE 679 Oscillator or
Paper Tape . .. £1.5 0 *Post and packing extra where not shown. Bias Transformer 7 6

THE NEW BURGOYNE

In response to widespread demand we have decided to introduce
an entirely new Amplitier equipment, capable of a high standard of
performance, at the extremely low figure of £9.19s.6d. complete.
This low price is made possible by the increased production now
available from our factory.

The Amplifier is built as two units :—

1. THE TONE CONTROL AND PREAMPLIFIER section
congists of a pentode and triode valve and is capable of fully loading the
main Amplifier when used with the current high fidelity, low output
type of pick-up. A wide range of bass and treble control is available ;
approximately 20 DB cut and lift at each end of the scale. A three
position input switch is incorporated :—RAD10-78-33/45. Each
position brings into use the correct compensation for the particular
input, with special attention to the rising frequency characteristic of
T.P records.

DID YOU KNOW? . . . . .

At onetime we wereleading Government Surplus 8tockixts
a fact which will be to your advantage if you eall at our
Snowrooms. We have left miscellaneous quantities of
surplus electronic equipment, in very great variety and
this wil. be offered at unbeard of and unrepeatable
Bargain Prices for a limited pertod. N

Do not failto pay us a visit. A showroom ix heing allotted
%o the display of this material which can be inspected
at yourleisure.

MAIL ORDER SUPPLY CO.,

i

|

THE RADIO CENTRE,

AMPLIFIER AND TONE CONTROL UNIT MODEL A.7/8

2. THE MAIN AMPLIFIER consists of a 6J7 pentode feeding a
6V6 output valve. In view of the large signal obtained from the
preamplifier, considerable overall negative feed-back is permissible
and the quality achieved sets an entirely new standard for inexpensive
equipment.

The division of this 5 valve Amplifier into two units permits the
small and comparatively light preamplifier unit to be mounted in an
easily accessible position, i.e., on the top board of the cabinet, and an
engraved indicator panel is included in order that a smart appearance
may be achieved. The main Amplifier, which includes power pack,
may then stand in the bottom of the cabinet, thus simplifying any
installation problems to a considerable degree.

The complete equipment may be heard at our showroom and we
suggest that you bring along a favourite record and judge it for your-
self. You will hear the sort of reproduction associated normally with
25-30 guinea equipment, and we feel quite confident that you will be
amazed at the fidelity and * punch ” of such a modestly priced outfit.

£9 .19 .6 Carriage Paid.
ON HIRE PURCHASE TERMS

Deposic £2 . 19.6
12 monthly payments of 15/~

[f you wish to be inchuded in our revised Malling List
please send your Name and Address (BLOCK LETTERS)
with 6d. fee.

Tottenham Court Road,

London, W.I

33,
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¢ Scotch Boy’ fits all makes of tape recorders. It
brings new clarity, new fidelity, an all-round
improvement to your own recordings.

¢Scotch Boy’ is a medium coercivity, plastic-
backed tape with a frequency range of 50 c/s to
10 kc/s at a tape speed of 74" per second. It is
available in six reel sizes from 300ft. to 1,000metres,
to provide a wide range of playing times.

¢Scotch Boy’ is used by the B.B.C. and most other
big recording and broadcasting corporations.

Ask your dealer for € Scotch Boy’ and hear the
difference it makes on vour own machine.

Another % Product

Write for further details of
MINNESOTA MINING & MANUFACTURING CO. LTD
167 STRAND, LONDON W.C.2 TEMPLE BAR 6363

WIRELESS WORLD

B

JuNE, 1953

gets the best

~out of ALL makes

of tape-recorder

POWER SUPPLY UNITS

SERIES 100

DC Output, Stabilised, 200-350V
variable.

AC Output, Unstabilised 0-4-6.3v 3.0A.

120mA, continuously

£58.
£59.

Bench Model as illustrated
Rack Mounting Model
Delivery ex stock.
Available with negative bias supply at £63 and £64,

Power Supply Units and other special electronic equip-
ment made to customers’ spacifications.

Pamphlet and full particulars from :—

HARVEY ELECTRONIGS LTD.

Precision Mechanica! and Electrical Engineers
FARNBOROUGH ROAD, FARNBOROUGH,
Telephone: FARNBOROUGH 1120

273,
HAMPSHIRE

!
|

REDUCE YOUR PRESS TOOL COSTS

(" THE HUNTON UNIVERSAL BOLSTER OUTFIT
FOR SHEET METAL PIERCING AND

Two Punch Holders
with detachable

% positiversciion

Bolster Frame witn
2 adiustable gauges
and insertable steel

Holders for Dies
4in. to 3in. bore A complete range of
diameter Punches §in. to 3%in.

diameter.

Equip your Press with
the Hunton Outfit and use
inexpensive standardised Punches and

Dies {in. to 3}in. diameter, obtainable from stock—in & in. sizes
~—when required.

Standardised Tools also available at short notice for Square, Oblong
and other shapes, Louvre Forming (up to 8in. long), Corner Notching,
Corner Radiusing, Angle Iron Notching and Piercing, etc.

Get the Outfit now—Buy Punches, Dies and Tools as you need them

Descriptive brochure and prices on request

HUNTON LIMITED

Phoenix Works, 114-116, Euston Road, London, N.W.1

Telephone : EUSton 1477-8-9. Telegrams :  Untonexh, London
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from every
point of view

“Frequentite” is the most suitable insulating material for all high frequency
applications. Seventeen years ago we introduced the first British-made
low-loss ceramic, and consultation with us before finalising the design of
new components is a wise precaution.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stourport-on-Severn, Worcestershire, Telephone: Stourport |11, Telegrams: Steatain, Stourport
S.P.77

wWWwWWwW.americanradiohistorv.com


www.americanradiohistory.com

32 WIRELESS WORLD JUuNE, 1933

{onnoissenr e "1k

N You will find it possesses all the qualities you

have been looking for !
12in. turntable, 334, 45 and 78 r.p.m. Syn-
chronous motor, virtually vibrationless.
Suitable for standard, transcription and micro-
groove recordings.
Input voltages : 200-250 A.C. 50 cycles.

110 volts 60 cycles to order.

3 Head PICK-UP

The CONNOISSEUR SUPER LIGHTWEIGHT PICK-UP

Extremely low mass at needle point (4/5 m.g. only), allowing for
reduction in downward pressure to 8/10 grams for standard
recordings, and 4/6 grams for microgroove recordings.

PRICES with one Head, £4/10/-, plus £1/9/3 tax.
Extra Heads, each £2/10/-, plus 16/3 tax.
Spare Armature System with sapphire, 10/3, plus 3/4 tax.

PRICE (without Pick-up)

£16.10.0 Plus £5.7.3 tax

OVERSEAS AGENTS
S. AFRICA : W, L. Procter (Pty.) Ltd., 63 Strand

Street, Cape Town.

AUSTRALIA : J, H. Magrath & Co. Pty. Ltd.,
208 Little Lonsdale Street, Melbourne.

CANADA : The Astral Electric Co., 44 Danforth
Street, Toronto, Ontario.

NEW ZEALAND : Turnbull & Jones Ltd. Head
Office : 12/14 Courtenay Place, Wellington.

HONG KONG : The Radio People Ltd., 31 Nathan
Road, Hong Kong.

A.R.SUGDEN & CO.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE

(ENGINEERS) LTD.

Telephone: HALIFAX 69169.

Announcing the

i SCALAMP

' ELECTROSTATIC
* VOLTMETER

This instrument intro-
duces a completely new
conception of electrostatic
| ===" voltmeter. It is compact,
= portable and robust, and does not
require critical levelling or special
mounting. The movement has
a taut suspension, is critically
damped, and readings can be
taken with rapidity and ease.
Three models are available:
Cat. No. W.W. 11308
1-5 kV A.C. D.C,
Cat. No. W.W. 11309
3 -10 kV A.C. D.C.

Cat. No. W.W. 11310
5=-18 kV D.C. and
5 ~12 kV A.C. R.M.S.

Cai. No.
W.W. 11310

DIRECT READING.
ZERO CURRENT
DRAIN

THREE SECONDS
PERIOD.

LAMP OPERATES
FROM MAINS OR
4 VOLT BATTERY.

BRIGHT SPOT-
AND-HAIRLINE
INDICATOR.

Please write for illustrated leaflet. F A

[JF(mPia LONDON

and at

YOUNG MEN AGED
least one year’s study in Mathematics and Physics
to Advanced level, have a wonderful opportunity
to train for an interesting and well-paid career
witl; ;he greatest Electronic Group in the Common-
wealth,

17-19 with G.C.E.

ONCE A YEAR at least 24 Scholarships (to the
value of £3,000) are awarded for a four-year course
in Electronic Engineering. With this Scholarship
and grants, students may become almost self-support-
ing while still under training. During the course
the students’ progress and welfare are the main
consideration.

Write immediately for full details. Next course
commences October 6th. Selected applicants will
be required for a personal interview in late July
or early August.

INSTITUTES

(DEPT. 1270)
10, PEMBRIDGE SQ., LONDON, W.2

E.M.I.

Associated with
“H.MYV."
MARCONIPHONE

SCIENTIFIC Q'@ INSTRUMENTS

W. G. PYE & CO.LTD.,, GRANTA WORKS, CAMBRIDGE |

BUN 30 -3ULN53

COLUMBIA
ETC.

Tel. : BAYswater 51312
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THE

THE Wright and Weaire ‘¢ Tape-Deck ”’
is a basic unit which permits the con-
struction of recorders of many and varied
types to meet the diverse needs of Science,
Education, and Entertainment. Its extreme
»perational simplicity and robustness will
commend it on the one hand to those applica-
tions where unskilled hands may use it,
while on the other its technical performance
and engineering features will engage the

attention of the serious recordist.

WEARITE

WIRELESS WORLD 33

“TAPE-DECK”™"

MEDIUM Standard }* plastic or paper based coated tape.
TRACK WIDTH o.1

NUMBER OF TRACKS PERMISSIBLE 2.
OPERATING TAPE SPEEDS 74" persec.and 33" per sec.

PLAYING TIME PER TRACK 45 mins. at 73" per sec.
(1,750 ft. reel) 9o mins. at 33" per sec.

REWIND TIME (AND RAPID WIND-ON) Less than
1 minute.

ATTAINABLE FREQUENCY RESPONSE -+ 3 DB
50-12,000 C.p.S. at 73" per sec.
50-6000 C.p.s. at 33" per sec.

(Tape to Spec. WW372/49)
«WOW " AND FLUTTER Less than 0.2%,.
LONGTERM SPEED STABILITY Better than 0.5%.
POWER CONSUMPTION
DIMENSIONS 163” x 13” x 1” above deck and 6” max. below

WEIGHT 18 Ibs.

57 watts.

% “Tape-Deck” is registered Trade Mark No. 684413
granted in 1949. The Manual of the Tape Deck—price 2[6—
can be obtained from your local dealer or direct if difficulty is
excperienced. The Manual contains a technical description of the
“ Tape-Deck” and suggests a tried and proven circuit for its
best usage.

WRIGHT & WEAIRE LTD.

LONDON S.W.1 SLOANE

138 SLOANE STREET Telephone: 1510

B
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THE POWER
BEHIND
THE PICTURE

Since they were first marketed 25 years ago, Westinghouse Metal Recti-
fiers have been used extensively for anode supplies to both home con-
structed and commercial radio receivers. The original copper-oxide types
have long been superseded by Westalite rectifiers for this particular
application, the latter having an extremely high efficiency. The advent of
television widened the scope of Westinghouse Metal Rectifiers and today
very many thousands are used in commercial television receivers. Long
life—high efficiency—reliability—are salient features of . . .

- -
ESTALITE

METAL RECTIFIERS

Dept. W.W.6, WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82 York Way, King’s Cross, London, N.1.

CASTORS

THE WORLD’S BEST

CONTRACTING
TUBE
ADAPTOR

For 27, 1”7, 1§, 1} tubes.
Cuickgrip Adaptors are fitted
by hand as no tools are required.
27,24, 3" and 4” wheels
may be used.

AUTOSET

Ask for Brochure
and pages 8, 25, 57.

Numerous other types of
head fittings available.

Engineers, Patentees and Sole Manufacturers
AUTOSET PRODUCTION LTD.
DEPT. “ H,”” STOUR STREET, BIRM NGHAM., |8
EDG 1143/44 tstd. over 30 years,
Please mention  Wireless World”

SIGNAL GENERATOR TYPE10. 100 Kc/s-100 Mc/s
Price £7 .10 . 0

The accuracy, reliability and comprehensive specification, are some of
the reasons why the TYPE |0 has achieved such outstanding success,
@ 100 Kz/s to 100 Mc/s @ Modulated or dulated carrier @ Direct
calibration @ Adjustable 400 c.p.s., AF signal @ Stable RF oscillator
Large, easily read scale @ AC mains operation.

New instruments now available include the HOMELAB CHECKTEST
price 37/6d. and a range of accurately calibrated variable condensers,
100p{, 500pf, and 1000pf, price 42/- each.

Obtainabie only direct from the manufacturers. Send for full technical
details or call at address below,

Overseas enquiries invited.

HOMELAB INSTRUMENTS LTD.,
615-617, HIGH ROAD, LEYTON, LONDON, E.I10
Telephone : LEY 8651
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Letter from America

Letter from

Wharfedale

FOR HIGH QUALITY SPEAKERS

New 32-page Catalogue now ready, containing complete set

of response curves

WHARFEDALE WIRELESS WORKS - BRADFORD ROAD - IDLE - BRADFORD -

Telephone :

o

WIRELESS WORLD 35

I

N\
N. Rhodesia

Super 5
Diameter Sin.
Flux density 13,000
lines.

inc.

£6/13]3, P.T.

all taken under identical conditions.

Available on request.

Idle 461

Y a
In your ook ¢ ‘Eg’u:}:'s‘ Passed byt ¢

jump
glorigy

West 110th Street

New vork'
. S.A!
21st March, 1953

Dear Mr. Briggs,

Upon acquiri
speake, Cquiring Hjpj
sheal r I had thoughtsunabl >

Qipme
to do next pPment recepy)

€ was far from jt 1ie pon ering
S . Wh d,
was flicke, on in € soun stu
fl d th d dio

his
cakers (which Fraker has 2mazed me.

I have reaq and re-reaq
wella good

Super 8/CS/AL
Diameter 8in.
Flux density 13,000
lines.

inc.

£6/133, P.T.

Super 12/CS/AL
Diameter 12in.

Flux density 17,000
lines.

£21/6/5, inc. P.T.

Wi5/CS

Diameter 15in.
Flux density 13,500
lines.

€16 5
YORKS
Telegrams : Wharfdel, Idle, Bradford
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| “EXCEL”

It is the aerial which provides the vital link between
transmitted waves and the receiver. |Its efficiency in terms of MAGNETIC TAPE Rnconnnns
maximum forward gain, high front/back ratio, broad bandwidth, | Used as a first class recorder for high ﬁdelity work ;
and accurate matching governs the picture strength, quality and also employed with EXCEL Synchroniser Unit for high
freedom from interference. Thatis why it is wise to specify Aerialite quality synchronised sound with sub-standard film pro-
aerials—designed and manufactured by an organisation with 21 jectors.  Standard full track ; also half track to order.

years specialisation in this field. Some of the television aerials in
the Aerialite comprehensive range are :—

WIDE FREQUENCY RESPONSE

FREEDOM FROM "' WOW ' AND FLUTTER
104in. DIAMETER FLYWHEEL
SUPERIMPOSING

N
N
\
N
A
N
N
N
A
»
® eo00000

%
i NOISE SUPPRESSION
TAPE CAPACITY : Standard 3250 ft. single sided
spoolsand NAB 2400ft. doubie sided spools.
| D in. T4in.
The AERFRINGE Models are three element EORTABLE r.‘vgch:r:Tlgil,?. DEPTH 174in
fringe types which have a folded dipole con- . . .
‘"f["c,‘i."" for extra broad bandwidth pand high | For full details and nearest Agent please write to
definicion. A | ||| EXCEL SOUND SERVICES LTD.
The Model 63A (lllustrated) has a forward gain NORWOOD WORKS, NORWOOD AVE., SHIPLEY YORKS.
of 8.0 dB which ensures excellent reception even Teleph . Shipley 51261
in difficult and distant areas. Retail price : S an ) iy
£13/5/- complete with 2in. x |0ft. light alloy =
mast, double chimney lashing brackets, etc, i

©

&
EN
N
N
N
N
R

The AERBEAM Model is a four element folded
dipole aerial with an extra high forward gain of
I1'dB and a very narrow beam. It is suitable for
outet fringe areas and is available for channels
3, 4 and 5 on vertical polarisation and channels
| and 5 on horizontal polarisation. Retail price :
£13/5/- complete with 10ft. mast, double chimney
lashing brackets, etc.

@ |

The DUBLEX range was first introduced at the
1952 National Radio Show and has proved its
value as an inexpensive yet high gain aerial with
excellent interference rejection properties.
The novel double folded element construction
gives a forward gain of 6,0 dB with a max/min
ratio of 25 dB. Retail price : 775 with 7ft, mast
etc., £4/8/6. 77T with 10ft. x 2in. o.d. mast,
double lashings £7/15/-. 77X array only £2/15/-.
For horjzontal polarisation retail prices are 10'-
extra on'above.

“DORLEC

CABINET SYSTEM
’ ’ f/ f

The unique Widney-
Dorlec feature of com-
ponents which enables
any size of Cabinet to
be built is again incor-
porated in this gauge.
Made from mild steel,
assembled by spot
welding giving a very
neat external and in-
ternal appearance.
Removable panels can

befitted using special corner
For Beifast and Newcastle Transmicters. The majority of Aerialite ' gusset plates_

T/V aerials are suitable for horizontal polarisation and provide

same high level of aerial efficiency. Please add the suffix HOR tothe |

model number when ordering. TECHNICAL SALES OFFICE AND SHOWROOMS

299 NEW KING'S ROAD,
LONDON, S.W.6.

Telephone : RENown 1601

Manufacturers

W
N
N
N
N\
D
&
N

N

? % % 4% B w B % % ® B ¢ VB

Specify and use
Aerialte R.F. Cables ( .
for T/V Aerial Installation,. HALLAM. SLEIGH & CHESTON L™P

WIDNEY WORKS * BIRMINGHAM -4
AERIALITE LTD., STALYBRIDGE, CHESHIRE

ESTABLISHED 1898

Phone; Atton Cross 0914 1= iwibs * Grams: Suparfine. Blrminghams.
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It’s a knockout—the vast improvement that arises
from the use of OSMOR ** Q '’ Range Coils. No wonder
our customers are enthusiastic! They tell us these
‘ mighty marvels in miniature "’ are super selective and
sensitive to a degree they never dreamed possible. And
; we guarantee them—they're the outcome of patient
% scientific research plus the highest technical ability.
’ They put real “punch’ into a set and score an easy win
on these plus points—
% Only lin. high. y% Packed in damp-proof con-
tainers. % Variable iron-dust cores. J Fitted tags
for easy connection J Low loss Polystyreneformers.

COILPACKS. Now at new lower prices! A full range is
available for Superhet and T.R.F. Mains or Batterv. Size only {}in.
high x 3}in. wide x 2§in. Ideai for the reliable construction of
new sets, also for cornvarsion of the 21 RECEIVER, TR 1196,
TYPE 18, WARTIME UTILITY and others. Aligned and tested.
with full circuirs, etc. Fully descriptive leaflets available.

With

DIALS

Type A, GLASS DIAL
ASSEMBLY (as illus.)

A spotlight on just one of the
range of OSMOR

“Q” coils. measuring  7in. x 7in.

(94in. x  94in.  overall)

H.F. CHOKE Type Q.C.1.Q | 50 o sbove  the ehass

and works with any type

Keep those small components—resistors,
p

Frequency coverage 150 k¢/s. to 20 mfc. I} of drive. Choice of two 3 colour scales— condensers, etc., neatly stored yet visible

Iror-dust core and single-screw fixing. GI(L.M.S.) or G2(M.S.S.). Price complete, by using an

Prototype tested and ap- , 24/6. Pulley assembly for r-leh(t> -angle drive 05["0" “JAR-RACK"

i if required |

gr;’:ec'rzyl ?EG Slz;:%g':s' J 9 extra. P.& P (If you're a generous husband you'll buy

Se., A.E.E. . one or two for your wife's larder, too—

anode load in TRF re- [ METAL DIALS she will appreciate somewhere to store

ceivers, for decoupling and - = her preserves.) Holds any | Ib. jam jars,

general purpose. Price 4/-. h Overall size 5%in. sq., || with or without lids. Easily removed, cannot
es illustrated. Cream fall out. Just the thing for the tidy ‘“ HAM ™

background, 3-colour. or Radio Dealer.

NN NSNS NS Type M1, L.M.S. waves. || Type | for wall-fixing, 6/9 each, holds 8 jars.
M2, L. & M. waves. (Jars are not supplied but are easily ob-
. M3, M. & " i tained).
TWO for the Prlc: of ONE! ‘ Price 3/6 eiﬁr. waves ‘ Length 24in. enamelled olive green.
Poi R Type 2 (as illustrated) for screwing under a
The NEW OSVMOR \ o) shelf, 5/9 each, holds 6 jars.

Drum, Drive, Spring [
and Cord for use with Leagth I18in
both above types of dials, 3/2. |

., enamelled green.
Post and packing |/- (either type).
(Trade supplied) p—

CHASSIS CUTTER |

of entirely new design. Cuts two sizes of
holes with any one reversible punch and
die ; and can be operated with a spanner | W, keep stocks of many radio components

or tommy-bar.  Blanks easily removed.| for use in published circuits, including [é, YOU won’t
'

NO "gVIRELoESS WORLD '
- COMPROMISE ' TRF TUNER. H H
(Osmor <oils QAll and QHFII for Mw. | 3 4 _ believe it !
{ anf.l Q4AI2 a:c)l QHFI2 for L.W. are suitable I Q thg ﬁ:’st time 'you hzarf your :I:lwn
price 4/-each. voice ! Have fun and find endless
I “MIDGET MAINS RECEIVER "' pleasure in using an inexpensive
(Osmor coils QAll for MW. and QAI2 TAPE RECORDER you can build
19/6 for L.W. are suitable, price 4/- each.) yourself. We can supply all the parts
i l “PRACTICAL WIRELESS " to make a really efficient unit, utilis-

3

>

Type Hole Sizes Price
|

lin. x ltin.

% i::: :*:: '22‘/: 3-speed Autogram. Modern l-valver. A.C. | ing your gramophone turntable
Ilm x%m 27/3 Band-:ass 3-MR||55 EOY;‘V"WF- AAt“CPe 53!26 | {which can still be used for its normal pur-
x portable. odern high power Amplifier—2. pose) Send 2/6 only for easy-to-follow blue-
- md Packmg /- (any cype). n - = prints and instructions, or ask for details.
Tommy Bars ... . ciivieee 1/3 @ach Dear Reader.

The OSMOR “ JIFFY PUNCH | We can’t mention all our produ'cl;s here | | o465 K. Permea
but shall be glad to receive your enquiries for 5 fiying leads. Standard size Iim x l§in. x

Chassis, Tuning Condensers, Switches, 34in. For use with OSMOR C°"Fl’7‘¢’“ and 3
| Volume Controls and all other Radio e o
Pr e ;
A Ty Components. Ifit’s :op qz_mluy components | send_i5d1_I{sTamps) [for
@ and a speedy, courteous service you are looking FREE CIRCUITS and
Type Hole Size Price | for—iry Osmor. We really shall do our bes: full tists of coils, coilpacks
| i

in. 6/6 . and radio components.
2 3in. 7% | for you.

3 $in. 8
Both types of cutters are of hardened
steel and are for use on steel up to‘ ”5””” radio products ltd.
I8 s.w.g. Brass and Dural up to 16 s.w.g
Aluminium and Copper up to |4 s.w.g. |

(Dapt. W.42) BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY. Telephone : Groydon 5148/9

For cutting smaller holes neatly and quickly
with one blow of a light hammer.
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0-1000 VOLTS

WITH THE NEW
SOLARTRON

HIS new power supply
consists of two separate
high stability units mounted
in a two tier case with an
internal switching mechanism
and link so that the outputs
may be interconnected.
Careful design and choice of
components ensures complete
reliability of operation up to
1 KV with a maximum load of
150 m/a. Alternatively, when
the units are switched to
parallel operation, a supply of
0-500 volts is available at
300 mj/a.

Twin-Regulated
Power Supply

MODEL SRS.152

FEAT URES:

Wide Range of positive and neg-
ative  output  voltages. High
quality components inctuding only
paper type capacitors. Automatic
overload protection. High Stability.

SPECIFICATION:

D.C. Output Series Condition : 0-1,000 volts + ve or —ve, 0-150 mj/a. ; 1
N or 0-500 volts +ve and 0-500 volts —ve, 0-150 m/a. The unmits are available
Parallel Condition: 0-500 volts +ve or —ve, 0-300 m/a. separately for bench or 19in.
A.C. Output Unstabilised : Two outputs 6.3 volts, 5 amps. each. b :
Stability : 0.29, for --109% mains input change. racr mounting.
e — T e e —— ——

e i ® ORDER NOW FOR EARLY DELIVERY
L N ~
(SOLARTPRON S ...
ST SOLARTRON LABORATORY INSTRUMENTS LTD.
nieB 22 HIGH STREET KINGSTON SURREY TEL: KINGSTON 8981 PBX

for the Electronic and Instrument Industries MAG NA CARTRIDGE
4
-
Constanta High Stability Resistors e
(Stability and tolerance from £ 0.59%, to - 10%)
Constanta Carbon Potentiometers
Winkler Precision Multiway Switches . NE—
(Up to 30-ways per bank and up to |6 banks, | to 3 poles) L ﬁ.n;:agnettlc'tl'urnzver C:'ritrldge V:l:h
g outpu an cantilever styll.
Winkler Key Switches @ Entirely new principle. (Pat. applied
(Up to 8 change-over switches in one unit of small for.)
dimensions) @ Output comparable to crystal pick-
. : ups.
Wire-wound Potentiometers @ Cantilever styli give minimum
(3 watt to 250 watts) ' record wear and eliminate needle-
talk.
Ganged Carbon Potentiometers @ Styli easily replaceable.
X 1 i @ Smooth extended frequenc
Vitreous Wire-wound Resistors ‘ response on both standard and
L-P. records.
Heavy Duty Multiway Switches @ The ideal replacement Cartridge
. for 3-speed record changers and
Miniature Mass Type Resistors units.
\ Of special interest to the designer of
G. A. STANLEY PALMER new equipment.
AR Ae.S. Write for full technical information to :—
Maxwell Honse. Arundel Street, ERWIN SCHART
LONDON. W.C.2. 49-51a, DE BEAUVOIR ROAD, N.I
Telephone : Clissold 3434-5-6
———— /1012 : TEMple Bar 1610 .

www.americanradiohistorv.com
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The Tape Player itself is of
unit consiruction which en-
ables many special require-
ments and applications to be
met without undue modifica-
tion. The following features
can be provided to special
order:—

Tape speeds 73" and 15" per
second, or 33" and 1" per
second.

°
Synchronous drive motor.

°
operation or foot
control.

°

Remote

Automatic back spacing and
dvive for dictation
purposes.
L
Cassette tape loading.
L J

reverse

Rack mounted assembly.

M:-S-S- RECORDING COMPANY LTD

POYLE CLOSE -

COLNBROOK -

TAPE SPEEDS
TRACKS

PLAYING TIME
PER TRACK

SPOOLS
SENSE OF
SPOOLING
REWIND TIME

HEADS

TAPE
OPERATION

And

WIRELESS WORLD

73% and 34" per second.

‘1" wide. Number of tracks 2.
30 minutes at 74" per second.
60 minutes at 33” per second.

Standard 7° and 5° plastic or
metal.

From left to right with tape
coating inwards.

One minute for 1,200 fr. of
rape (approx.).

R.F. erase head. Record
playback head off-set for
recording on upper track.
Provision on player unit for
additional monitoring head for
special applications.

Single control provides:
Record, Playback, Fast For-
ward, Cueing, Rewind.
To ensure additional
against accidental erase, an
additional record / playback
switch is provided on the
amplifier assembly. Power and
brake operation is by means of
a relay which will enable re-
mote operation to be provided
in special applications.

safety

BUCKINGHAMSHIRE

new

MAGNETIC

TAPE
RECORDER

e
Type PMR|3

“ from a

FREQUENCY
RESPONSE

DISTORTION
SIGNAL/NOISE
RATIO

INPUTS

QUTPUTS

WOW AND
FLUTTER

MAINS SUPPLY

DIMENSIONS

WEIGHT

* TELEPHONE -

edigree line”
peaig

At 74" per second 60-10,000
C.P.S. plus or minus 3 db.
At 31" per second 70-7.000
C.P.S. plus or minus 3 db.

Less than 24% total harmonic
disrortion at normal operaring
level.

Approximately 50 db. using
standard high output tape.

(1) Up to 50 ohms low level
—110 db. microphone input.
(2) High Z up to 100 K at Iv.
unbalanced (radio input).

(1) 2% ohms at 3 watts to in-
rernal loudspeaker.

{2) 15 ohms at 3 watts for ex-
ternal speaker.

Total wow and flutter content
less than +2%.

200/250 v. 50 cycles 230 V.A,
Other voltages and frequencies
supplied to special order.

16 wide x 11° high x 18° deep
approx.

45 Ibs.

COLNBROOK 284

39

its SPECIFICATION
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B.A. SCREWS, NUTS, WASHERS, ETC.

Prices per Gross

Assd. Screws  2/6 Brass Nuts Brass Washers
Assd. Nuts 1‘ OBA Fuil 6/9 Lock 6 - Assd. 1/6, OBA2/—
Screws and Nuts 2BA ,, S il IBA 2/-,2BA /10
i gr. each 26 4BA || 5- HEET 1/9, 4BA 1/8
Brass Screws SBA ., 4/- 3/9 SBA /6, 6BA /6
Assorted 6BA |, 4- 3/6 BBA /6
2BAS/6,4BA  S- 7BA .. 4/6

6BA4/-,8BA  4/6 B8BA 4/6 4/-

Soldering Tags, Assd. 2/-. ZBA 2/3, 4BA2— 6BA 1/10, 8BA 1/10.
Eyelets and Rivets, assd. 1/6. A|UMInIum Rivets, assd., I/6
Br. Knurled Terminal Nuts, 6BA 8d., 4BA /-, 2BA I/6 doz.
Br. Terminals, w/nuts, heavy type, NP, sd. each, 5/6 doz. GRUB
SCREWS, Assd. 1/6, 6BA 1/3, 4BA 1/4, 2BA 1/6 per 3 doz.

A SELECTION FROM OUR HUGE STOCK OF
SCREWS.
PRICES PER HALF-GROSS.

ABBREYV. : Heads. CH., Cheese. RH., Round. CS.,
Countersunk. NP., Nickel Plated. CP., Cadmium PI.
SC., Self-colour.

6BA BRASS STEEL
% CHNP 1/6 &"RHNP I)5 &"CHNP |-
oL, oyT Y, 16 L RHSC |-
£ . . W1, ., 1T icscP -
3, . 9y L L 1)9 2RHSC 112
R i [ W 1L 3TCscP oIl
1"” " " I” 2” ” ” 2‘_ e " ” ”2
= W .. 2= 1", sC 2 "RHSC 12
=" ., SC I/l 1”, NP 2/3 3CSCP |/4
£ NP 2/ Z"CSSC l4a 3, . 1
2, . 23 57, NP I)6 2"RHSC 1/5
1, 26 L, , 4T ["CSCP 177
st 19 2 . 18 I"CH , 19
g5 . NP 19 27 0 19 1% 4 26
17CS L 02— 2, ., IO I HH 29
4BA BRASS STEEL
L"CHSC 2/~ YRHNP I/I0 " CSCP 12
¥ . NP2 Y, o, 23 ¥, ., 13
& e o 213, ., 29 3¥RH, 1/4
= 0w o 22 ¥, o, 3= &, SC 12
¥ oW w206 2°CS ., 18 3, ., |4
2 o . 33 ¥ . . 2~ $'CSCP /4
2'HexH, 2/6 3 ., . 23 2RHSC I/6
., ., 36 ¥, ., ljlo 7", CP 19
2BA BRASS STEEL
A"RHNP 210 3"CHNP 46 L"H/HSC 1/9
. . 3= I sC 3~ 1"LgeRH 21—
3w W 33 T I “" RH SC 2/-
|_7E” ” " 3/6 I%” " NP 6,— |” CH 2/6
I” W . 5= 3 CS, 4~ I"RHCP 29
1" Hex/H SC 10/~ 1" ,, SC 4/9 1°Cs , 2~
8BA BRASS STEEL
Z"CHNP 2~ L"CHSC 2-  CHCP 2/~
., 206 5 RHNP 22 ﬂ cs ., 2/-
CS o, 18 Fr,, ., 2/6 °”CH o 2/2
"CH ., 23 2, ., 29 {"RH , 272
57CS , 19 3 Hex, 2/9 I"CHNP 273
¥, . 26 L7, ., 2/l0 3"RHCP 23

ALL ABOVE POSTAGE EXTRA.

Manufacturers’ enquiries invited, abundant stocks of
most items

Large stocks of Copper and RESISTANCE WIRES ;

Paxolin type TUBING ; Limited Bakelite and Ebonite

PANELS ; TUFNOL and EBONITE TUBES and ROD ;

ERIE and DUBILIER RESISTORS ; GERMANIUM and

SILICON DIODES.
POST ORDERS ONLY PLEASE.
Send stamp for comprehensive lists. Trade supplied.

POST RADIO SUPPLIES
33, BOURNE GARDENS,

LONDON, E.4
Telephone : Clissold 4688 & 202!

0
;musrRATEQ MONITORED & DIRECT

Jung, 1953

A worksh op

FOR ONLY

2978

THE ;
TELEVISION
& RADIO SERVICE
ENGINEERS’ MASTER TRIMMER KIT
® | End Trimmer @& | Side Trimmer
® | Yaxley Switch Contact Adjuster
® | Low Capacity Trimmer ® | Screwdriver
® | Set of Feeler Guages @ | Set of Six
Box Spanners from | to 8 B.A. @ | Set of
Four Spanners from 0 to 8 B.A.
in durable black crackle finish meta case.

J. & 5. NEWMAN Ltd.

Telephene: EUSton 5176/7

Export Enqumes
invited

100 HAMPSTEAD RD., LONDON, N.W.1

1O & [ mave £vieryTHNG

10 WATTS PUSH-PULL HICH FIDELITY AMPLIFIER
3 INPUTS. CRYSTAL & M/C. MICS. & CRAM,
3 TAPE SPEEDS: 3%.7% & 15 wmcws rex secom
2 TRACKS PER TAPE — 2 Has RECORDING
B 2 SEPARATE INPUT CONTROLS e wimn
COMPLETELY AUTOMATIC ERASE (ciccrmonc)
DETACHABLE SPEAKER UNIT woe w
FAST REWIND & FORWARD WIND
INPUTS
VERY COMPACT woon, o 154" x 10"x 7%’

MODEL 1)

£65

MODEL 12

£66-10-0

Demenstrations from:—

ASSOCIATED CINE EQUIPMENTS LTD.

353, BEXLEY ROAD, ERITH. KENT. Phone: Erith 2543,

-
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* A POINT OF DETAIL No. 3 X%

SLOPE . ..

and its rate of change

1 DIVISION = 5 dib
|
e .
e’y

| I N

The present possibility of using wide i - - 1
range loudspeakers for the reproduc- = —‘——;ﬂ
tion of commercial programmes in-
evitably involves some control over L ousf osf ¥ f of }
bandwidth if the highest quality is to be : I s R T ; ;
obtained at all times. e T |

K X A s 1 Curves of response provided by }
The three main desirable variables are | bass and treble controls.

{(a) control of final slope of attenuation, ’ = L
(b) control of rate of change of slope, | ORI
(c) control of frequency of turnover. - AR {11 I
; i L i |
In the Q.U.AD. amplifier, the final ; 1 S |
slope and the rate of change of slope : LT |
A1 ] 0 — A‘]LA ll

Iy

are combined in a single continuously

variable control with a range as shown.* 1l
The whole characteristic may be switched . i ] |

into the harmonic range at two fre- o A L —r——l»f'. L Y*r‘\'—‘
quencies. In this way the rate of change | I ! H !

need be no more than is required by the il I fT ) I
programme, { )

The above is just one more reason
why the Q.U.A.D. amplifier will give

you the closest approach to the
original sound from the p1o-
gramme to be reproduced.

| DIVISION = 5 db.
\
A Y

o0 000 w00 %000 woad 2000
CYCLES PER SICOND

THE Q.U.A.D. AMPLIFIER

COMPLETE IN TWO UNITS
AS ILLUSTRATED

£35

Write for the Q.U.A.D. booklet . . .

(=C0USTICAL

MANUFACTURING COLTD _d
HUNTINGDON -« HUNTS : TEL 1361
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Examples from the new range of

TAYLOR INSTRUMENTS

Model 45B Valve Tester

A comprehensive mutual conductance valve tester, suitablé for most
types of British, American and Continental valves. Supplied with valve
manual giving data for testing nearly 3,000 valves. For use on A.C. mains.

-

S EREEA  Model 120A Taylor Junior

Universal Testmeter

1,000 ohms per volt A.C. and D.C. 24in. scale with knife-edge
pointer, instantaneous overload protection. Rugged black
moulded case with separate battery compartment. 19 ranges :

{ We are at the |
l B.ILL !

Volts. A.C.and D.C., 0-2,500. S
. | Exhibition |
Milliamps. D.C., 0 to 500. | |
[ |

Resistance. 0-200,000 ohms in two Ranges. Complete
with leads, prod., etc.

Olympia—Stand 126
(Ist Floor)

(June 30th—11th July) |
IMMEDIATE DELIVERY I

% MUlustrated instruments are available on Hire Purchase.

For full details of the complete range of Taylor instruments please write for our new 16 page catalogue

TAYLOR ELECTRICAL INSTRUMENTS LTD.

Montrose Avenus - Slough - Bucks. Telephone : Slough 21381

“Sound Reproduction” CORONATION OFFER!
ByG.A.BRIGGS  ~ [ * The coupon below will

-~ /
\\ 4 save you MONEY

Let International Correspondence Schools perfect
your knowledge of radio and T/V. To mark the
Coronation, I.C.S. offer their Standard Home Study
Courses at specially reduced fees, for a limited period
only. These include :—

RADIO ENGINEERING . RADIO SERVICE ENGINEER-

SOME EARLY REACTIONS
TO THE ENLARGED AND
REVISED 3rd EDITION /

P.C.W., Rickmansworth, Herts. 28.3.53
"I have just finished my first reading of your
latest edition of SOUND REPRODUCTION.

vhich I h d  better th ever, il Fi i
e e ricoocn” TFat el ING . RADAR, ELEMENTARY ELECTRONICS, AD-
foep. it up.”’ VANCED SHORT WAVE RADIO . RADIO . T/V TECH-
. - “’ NOLOGY and training for the following examinations—
H.D., The Vicarage, g:f’:::s'::' BHIT NO 368 PAGES B.I.R.E. . P.M.G. CERTIFICATES FOR WIRELESS OPER-
s, 1 consider s edition o reat | 315 ILLUSTRATIONS | | ATORS . C. & G. TELECOMMUNICATIONS . C. & G.
triumpk, and found ke whole hovk wholly RADIO SERVICING CERT. (R.T.E.B.) . C. & G. RADIO
ahbsorbing—it is lo all intents and purposex a (Plus I /- N F
seew book."” 1 7 6 for AMATEURS, etc., etc.
9{.:-, :!a"qmlea[r,ll; NS 0}6;345131 postage) But ACT NOW-—-Don’t miss this chance of obtaining an 1.C.S.
ike s0 many other ur
f'y d i from ,,wfz,, i ieal point A few copies available in red training at reduced fees. Fili in the coupon, stating the subjectin
view, o ¢ of my acquainiance with | i . .
the lc;ﬁncbej Z)u;l:’roériggt'itim?:’;aliny Iu'rili::_:/s :Zz:eheezi:&n';‘a;:hzsz"g?”ipliz | which you are interested, and POST TODAY!
on the subject.”’ . .
lsSdiferipostage)y Dept. 223C, 1.C.S., 71, Kingsway, W.C.2

W.F.C., Hampton Hill, MiddI

1naoanozyazhmuimtouudysgé:{si?c ® GET YOUR COPY * ____ R N Tty — PR i Ok -1

detail, but I have got far enough to realise thal T o D A Y ; |
";':“'zf,’r‘,‘;"b‘:y'lf:g‘ e’v‘gr’l“f;""";‘; a"fm;;;‘,:::‘”": | Dept. 223C, International Bldgs., Kingsway, London, W.C.2. :
econd edition. " Sold by leading Radio 1 | am interested in your Coronation offer. 1
Dealers and Booksellers. | Please send FREE Book on ...............cooocoiiiiieinin, ke R [}
IName oo Age :
: (BLOCK LETTERS. PLEASE) 1

Wharfeda'e WIRELESS WORKS | Asdress
BRADFORD RD., IDLE, BRADFORD, YORKS. _ #hone: Idle 46 | | i 0Ll . _____"_. --____@

| SINCE 1945 1.C.S HAVE TRAINED 150,000 AMBITIOUS MEN
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m W THE
‘g% TELE-KING

Su per/aeterod lyne

12" 14"
16" or 17"

TELEVISION
RECEIVER

All components are manufactured
to commercial standards as
supplied to leading manufacturers

OVER 4000 CONSTRUCTED SINCE THE RADIO Exbh. 1952

Designed with the co-operation and approval of the leading manu-
facturers, this is a superhcterodyne 5 channel model for ONF MODELFOR

home constructors. It incorporates wide angle scanning com-

ponents, automatic noisc and spot limiters, and has a 3 Mec/s ALL CHANNELS

Bandwidth, Sensitivity 15#V. Although designed for a 16" metal

CRT. it is simple to align. The same plans can also be vsed for a Y
14" tube. This receiver has a very high efficiency and can be used Alexandra Palace
satisfactorily in fringe areas. °

FULL CONSTRUCTIONAL DATA Sutton Coldfield
Full constructional data in envelope includes actual size working diagrams, and o
32 page booklet giving complete instructions for assembling, explanatory Holme Moss
drawings and components list. ®
From all important Radio Stores or Bookshops, or post free from Kirk o’ Shotts

HUDSON HOUSE, 63 GOLDHAWK ROAD, Wenvoe
LONDON, W.12

COMPONENTS READILY AVAILABLE FROM ALL LEADING STOCKISTS
Wide angle scanning components ; Ready-made Chassis : Transformers and Coils by—

ALLEN COMPONENTS LIMITED

197 LOWER RICHMOND ROAD, RICHMOND, SURREY
AT L SRR T AT e R R P S I T ST S SR

TECHNICAL SUPPLIERS LTD 6 / o
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250,000

E have made more than a
W quarter of a million minia-

ture instruments in the
past few years, mostly to strict
Government specification. The
full range of E.A.C. instruments
includes moving coil and moving
iron patterns in case sizes from
2" to 8" with cast or Bakelite
cases.

E.A.C. also make moving coil
relays and frequency meters.
Write for catalogue WL.I.

250

200
AC
VOLTS

ERC St Ausans

O
i \‘)

BTiSH MADE

oD
%

+a RecT. |

Set up scale A.C. voltmeter.
2* rectifier moving coil.

The ELECTRICAL APPARATUS COMPANY LTD., ST. ALBANS

LONDON o

NEWCASTLE o

MANCHESTER o BIRMI!INGHAM
BRISTOL e

SWANSEA o

® LEEDS e GLASGOW
IPSWICH

SNV AS VIS AVIVIV IV AV AVAU RV AVAVAU IV

l

| SPECIAL PRODUCTS

Masteradio

HIGH Q FILTER COILS AND INDUCTORS

A service available to experimental establish-
ments and scientific laboratories. Inductors
and harmonic amplifiers to specified constants
for audio and lower RF applications.

NGOV DN NG

Masteradio

VIBRATORPACKS

148 Standardised Models for 6V or 12V.
Outputs from 150 to 300V up to 30 watts.
Application data available for new projects.

Government Departments in all parts of the
world who experience difficulty in obtaining
QUICKLY the
special requirements are continually approach-

transmitter equipment to

ing us to assist.

We are in a position to supply at very short
notice small quantities of complete Trans-
mitters covering say, 2-18 mc/s with outputs of

50 watts, 150 watts, 350 watts and 500 watts.

STILL AVAILABLE

From stock R.C.A. Transmitters Type ET.4332,
ET.4336B & K, and T.1131 VHF, reconditioned
and complete with Valves.

Masteradio

FITZROY PLACE, LONDON, N.W.1
Telephone : EUSton 2628

AV AVAVAVAVAVAVAVISAVAVAVAVAV RV AVAU AV AVAV)

Ltd.

|
2
=
§
%
x

\ Send brief specification of requirements and every
endeavour will be made to meet it speedily and efficiently.

McELROY-ADAMS MFG. GROUP LTD.

(Sole concessionaires U.K. lor Halliciaiter

| 46, GREYHOUND ROAD, LONDON, W.6
Cables: Hallicraft London.

Communication Equipment

Phone: Fulham 1138/9

www.americanradiohistorv.com
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The

“Musicmaster™

Tape Recorder

MODEL 2B

British made by British
craftsmen, this Recorder represents
an outstanding achievement

in the field of tape recorders

T{E MUSICMASTER Tape Recorder is a
moderately priced machine of outstanding
performance. A Two-Speed tape mechanism
is employed and the reproduction is completely
free from all forms of “wow” and “flutter.”
The major features of the machine are listed
on the right.

Y Further details available on receipt
of stamped, addressed envelope.

NED FOR cR
0‘.5\0 Ir/C

8y <

CR/T’CAL DES\ONE‘L

MANUFACTURERS OF FIRST GRADE
ELECTRONIC EQUIPMENT

Two tape speeds.

Instant speed-change at turn of switch.

Perfectly silent mechanism.

Single slot loading.

Fast forward and rewind without tape handlings.

Rewind and forward in 50 seconds.

Twin track recordings.

Contacts for external stop and start.

Electromagnetic braking giving freedom trom
mechanical wear.

Complete freedom from “‘ wow ’’ and ** flutter.”

Positive spool locks.

Super high fidelity heads.

Simplicity of control.

Six-valve negative feedback record/playback
amplifier.

Radio and Microphone inputs.

Built-in monitor loudspeaker for playback.

Gramophone input with special lead.

Monitoring facilities for listening to material being
recorded.

Very high microphone recording sensitivity.

“ Magic-eye >’ Recording level indicator.

Provision for headphone playback.

Carriage forward
Special transit case £2
(Refunded on return)

Complete with MICROPHONE, TAKE-UP
SPOOL and one reel of ‘FERROVOICE’ TAPE

MUSICMASTER TWO-SPEED TAPE DESK
Available separately
Delivery seven days i] 8-1 8-0

Carriage forward

OFFICES & SHOWROOM : 196 KINGSLEY ROAD, HOUNSLOW, MIDDX. Telephone : HOUnslow 7947
Demonstrations on wee'days by appointment only Saturdays 9 a.m.—6b p.m

WORKS : Willesden, London, N.W.2.
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Hen


www.americanradiohistory.com

46 WIRELESS WORLD Jung, 1953

EXPORT & RADIO

900 types
of Receiving and

HALL ELECTRIC LTD
Haltron House, 49-55 Lisson Grove,
London, N.W.1.

Tel.: Ambassador 1041 (5 lines) Cables: Hallectric, London

Transmitting Radio
Tubes available ex stock.

The "RD BABY DE-LUXE
MK. II” Amplifier.

The World's finest medium priced amplifier

The improvements effected in this latest version o' the already well
known “RD BABY **, place it in a class apart, ansurpassed by any
other amplifier approaching it in price.

NOTE THESE EXCEPTIONAL IMPROVEMENTS :—
v Power Output increased to 8-10 watts.
Y Total harmonic distortion at 8 watt:—.25%,.
J Total harmonic distortion at 12 watts only — 6%,
% Cins tent quality maintained at all volume .evels.
z Periect phase splitter balance over the full audio range.
*

weight in comparison with

other storage batteries of

similar  eapacities!  The All iron cored components now fully shrouded.
Close tolerance high stability resistors employed. Despite
this vastly improved performance the price i

remains unchanged at

Venner silver-zinc accumu-
.
lator is ideal when exception-
With the introductic n of this new amplifier an imnroved version
of the “* RD JUNIOR ' pre-amplifier has also te:n introduced
| —the “ RD JUNIOR MX.Il ™, featuring in particular a variable
control for the Low Pass Filter.
£9.

ally high rates of discharge

are a necessary requirement. ‘
Price complete with Engraved Control Panel

Write for Brochure VA/HI.

' Detailed technical specifications, including response curves and

an illustration, will gladly be forwarded post free on request.
Available from leading dealers in London and the Provinces, or
if in any difficulty, please apply direct.

Trade and Export enquiries invited.

RoGers DEVELOPMENTS (0

VENNER ACCUMULATORS LTD. Manufacturers of Precision Built Sound Equipment.

Kingston By-Pass, New Ma’'den, S rrey “Rodeveo House,” 116 Blackheath Road, Greenwich.
Telephone : MALden 2442 London S.E.10 Telephone : TIDeway 1723
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REGISTERED TRADE MARK

SPECIAL TELEVISION TYPES

WIRELESS WORLD

Dry Electrolytic Capacitors for high ripple circuits. A comprehensive

range of completely dependable capacitors designed specifically for

Television applications.

The types shown below cover the requirements

of practically all the leading makes of Television Receivers currently in use,

and are available from all leading wholesalers.

TYPE L 33

Cap.
uF.
100 + 200
604250
100
60+ 100
601120
644120
100+ 200
100 + 200
60250
64

150
60+ 60
64120

TYPES L.32 and L.33 EXTERNAL CLIP MOUNTING

DC. Volts
Wkg. Surge
275 325
275 325
350 400
350 400
350 400
350 400
350 400
350 400
350 400
450 525

350
350

TYPE L.35 TWIST PRONG

400
400
400

Ripple
Current

Max. m/a

550
500
550
450
500
S50
800
800
450

600

350

Dimensions

4

13
2

1

13
(FY
FL

Type
Ref.
L33
L33
L32
L33
L33
L33
L33
L33
L33
L32

MOUNTING

L35
L35
L35

List
No.
K255
K271
K136
K178
K152

KI128A

K147
K189
K207
K102

K502
K617
K503

List
Price
28/6
28/6
13/6
18/6
19/6
21/6
3y

30/

29/-

13/-

17/6
16/6
19/6

A, H. HUNT (Capacitors) LTD,, WANDSWORTH, LONDON, S.W.18, Tel: BATtersea 1083. Est. 1901
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—{owards perlection-

LOWTHER AM.—F.M. TUNER

Tunable 85-100 m.c.s on both A.M. and F.M. for experimental
transmitter from Wrotham and other sites as erected.

Quality reception guarantee on live broadcasts. Free from
whistles and general background noises.

£22 complete
ALL TRIODE AMPLIFICATION :—

The Lowther Master Control unit (see
details last issue “W.W.”) with Lowther
B.5F., PX25 output, amplifier offers the
finest start to quality reproduction or
modification to your present equipment,
= . where either greater control or degree of
£20 complete £21 complete fidelity is required. Further details:

THE LOWTHER MANUFACTURING COMPANY
Lowther House, St. Mark’s Road, Bromley, Kent

BRADMAIL —

= |

AMNOUNCE THE ADDITION OF A FURTHER

MODEL TO THEIR RANGE OF HIGH QUALITY
TAPE RECORDING EQUIPMENT

THE MODEL 5D TAPE DESK (to take 104in. NAB Reels)
Programme Time : 62 minutes at 74 i.p.s.

124 minutes at 33 i.p.s.
Panel size : 20in. x {4§in.
Two speeds, 33 and 74 i.p.s. Double track heads. Push button
control. Fast wind and rewind. Three heavy duty motors. Three
separately shielded heads. Complete with NAB reel adaptors

PRICE : (fitted with 6RP heads) £50/-/-.

ALSO AVAILABLE

MODEL 5C TAPE DESK (to take 9%in. reels)
Programme Time : 55 mins. at 7§ i.p.s. |
110 mins. at 33 i.p.s. |

PRICE : (fitted with 6RP heads) i

Large Panel (20in. x l44in.), £47/10/-.

Small Panel (13%in. x 154in.}, £45/10/~

MODEL 5B TAPE DESK (to take 7in. reels)
Programme Time : 3| mins. at 74 i.p.s.
62 mins. at 32 i.p.s.
PRICE : (fitted with 6RP heads)
Panel size (13fin. x 15%in.), £42/./-

PORTABLE RECORDERS

in rexine covered case, fitted with model 5B tape desk, type D.2.
C.J.R. amplifier with monitoring. Provision for external loud-

Aiir cooled, compound filled and oil immersed
transformers for every requirement.

Further examples from our ranges manu-
factured to the most stringent specifications.

speaker. i

PRICE : £§14/10/- (without microphone). We offer you our experience and knowledge to
High fidelity sound heads. Type 5RP (Record/play), £3/5/-. Type meet our own high st 3
6RP (super fidelity), £3/15/-. Type 5E (Erase), £3/5/-. Mumetal Yy g andandss uhlislng
Screening cans, 8/6. Amplifiers, microphones. All types and { conventional design or < C’ core types.

sizes of magnetic tape.

trade supplied. Send for Lists.

BRADMATIC LIMITED WILLESDEN TRANSFORMER CO. LTD.

R . . 2a, FRITHVILLE ROAD, SHEPHERDS BUSH,
STATION ROAD ASTON BIRMINGHAM 6 LONDON, W.12.

Phone : EAST 0574 Grams : Bradmatic, Birmingham

Tel.: SHEpherds Bush 5819,
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Waterproof
Shock Resistant.---~~ T,
Rirtight--"" | ,

,’ MOBILE COMMUNICATIONS
) RECEIVER R209(Mk2)
!

Technical Features

WAVERANGE: 1,0-20.0 Mc/s
in four ranges.

RECEPTION : a.m., fm,
c.w., m.c.w., c.f.s.

AERIAL : Rod or wire. CALI-
BRATION ACCURACY: 19%,.
FREQUENCY STABILITY: 100 c¢fs per Mc/s per hour. SIGNAL e
TO NOISE RATIO : At least 20dB with 5 micro volt signal applied ,’
to 80 ohm input. C.w. FILTER: 950 ¢/s. POWER SUPPLY:@ I2 P

volt d.c. at 1.6 amps. DIMENSIONS: width: 12.5 in.; depth: 'l

)
A Y g in.; height : 8.5in. WEIGHT : 21 lb. (approx.). P (5
\

ORISR

~ " .-
..--—_-—""—

Compact and lightweight, this new Mullard mobile
communications receiver, R209(Mk2), is designed to give reliable
performance under the most arduous conditions of service. Maximum
protection against the effects of shock and vibration is ensured through
rugged construction and careful mounting of specially designed com-
ponents, whilst hermetic sealing renders the equipment completely
airtight and waterproof. Any moisture in the unit at the time of sealing is
absorbed by a silica gel desiccator.

Other features of the R209(Mk2) include ease of operation, provision for
either headphone or loudspeaker reception, and a high degree of frequency
= stability, even under extreme variations of temperature.
Abridged details of the Rz209(Mk2) are given above. More compre-
hensive information will be gladly supplied on request.

HIGH GRADE SPECIALISED ELECTRONIC APPARATUS

MULLARD LTD., EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVE., W.C2
(M1414)
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THE NEED FOR

44

’ '
2 JW
THE B.P.L. UNIVERSAL TEST SET /

Laboratory sensitivity combined with robust construction
makes the B.P.L. Universal Test Set the ideal all-purpose
set for clectricians and radio engineers. Sensitivity is
20,000 ohms per volt for D.C. or A.C. and two ohms
ranges allow precise measurement of low resistances. The
easy-to-read two-colour dial and mirror scale provide added
accuracy. Ranges: A.C./D.C. Volts: 10, $0, 100, §00,
1,000; D.C. Current: 100 pA, 1 mA, 10 mA, 100 mA;
Resistance : o-10,000 ohms (first divn. 10 ohms), o-1
megohm. List Price: £f11.10. 0 incl. test leads, subject to
Trade Discount.
We also supply B.P.L. Super Rangers and D.C.
Test Sets, Moving Coil and Moving Iron Panel
Mounting Meters and a comprehensive range of %/} .
Measuring Bridges and FElectronic Testing in- e,
strumcntsg. Writg today for full details. ¢ ///"""’{{/7//////////,;//n
011 1y

LEADS TO mmmmﬂﬂmﬂllmulum4m;m“-
British Physical Lahoratories
~ Radlett, HERTS ]

Teclephone: Radlett 5674/5/6
LONDON STOCKIST : M.R. SUPPLIES LTD., 68, New Oxtord Street. W C.I srAunno1A
o

1 4 Colossal Purchase of
2 AND 6

(s one woor ron 261w s || EXPORT SURPLUS
these time-proved outfits YOU can build!

% 3-VALVE 3-BAND SUPERHET. FEEDER.

i 3- 0 JHIEL |
K ERARS FREDER, S TRHET. "TNORM./HIFL) Auto-Changers

5-VALVE 3-BAND A.C. SUPERHET.
5-VALVE 3-BAND A.C./D.C. SUPERHET.
6-VALVE 3-BAND A.C. SUPERHET.
6-VALVE 3-BAND A.C./D.C. SUPERHET.

3-VALVE 2 BAND ““ LOCAL STATION " T.R.F. SEVEN TYPES
SUPER QUALITY FEEDER.
FEEDER AMPLIFIER AND POWER PACK. With choice of magnetic or crystal heads
MAGIC EYE TUNING INDICATOR UNIT.
SIGNAL TRACER A.C. PRICES from
5-WATT AMPLIFIER A.C.
10-WATT PUSH-PULL QUALITY AMPLIFIER, A.C. £7-10-0 to £13-10-0 Tax paid
SIGNAL GENERATOR, A.C., etc., etc., etc.
DETAILS for construction, LARGE blueprint circuits, [

COMPLETE parts lists, and technical descriptions, of SHOWING NEARLY 40 Jo REDUCTION
these famous circuits are some of the good things in
store for you in the NEW 1953 HOME CON-
STRUCTOR’S HANDBOOK! Also: Set Building Hints,

OB

Servicing Hints, Facts and Formulae, Resistance Colour Full list of models available on request.
Code, Symbols, Data, etc., etc., AND our current
Catalogue, ALL FOR HALF-A-CROWN ! ! Cash or Easy Terms.

This famous publication has now been hrought completely up to
date and contains many improvements over previous issues, It

Yl fine Art Paper, is profusely ill d through

e e bt e L e s FRITH RADIOCRAFT LTD.
s Gol PSS ( e e el e 69-71 Churchgate - - - LEICESTER
RODING LABORATORIES - =

(Dopt. WWJ), 301 HURN AIRPORT GHRISTCHURCH, HANTS. Phone : 5892
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a publication of interest to scientific and

industrial electronic engineers
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This G.E.C. folder forms an invaluable reference to
the latest developments in the field of electronic devices.
It contains brief specifications, screen characteristics,
pin connection tables etc. and is available free on
application. Fuller details of all the electronic devices
described in this folder can also be supplied.

g1 0

Write to the Osram Valve g
and Electronics Dept.
for Folder OV1782

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

Between 9—5.30
Saturdays 9—I

A.D.S.

SUPER QUALITY

82 WATT AMPLIFIER

Push Pull 6Vés I5 db neg. feed back 25-18,000 cps 4+ t/db. Hum Level—
80 db at 64 watts. Bass boost—Treble boost and cut : LP cor- |6 ns
rection : Provision radio feeder unit. BUILT AND TESTED gns.
The above Amplifier can now be supplied in kit form. £|3 |3 0
Comp'ete with ‘tully illustrated instruction book. C .
2-Speed RECORD PLAYERS SUPERHET FEEDER
fitted BS.R. MU. 12 Motor and Three wavebands—BB8A Valves,
Chancery XTaL Pick-up with universal 7 ks band width, Wired com-
head, 91gns. Post free. 3-speed model plete and rested.
légns. Post free. 10 GUINEAS
FULLY GUARANTEED.

(Dept. W.W.)
18 Tottenham Court Road.
LONDON, w.1
Museum 4539. ..useum 2453

Shop Hours :
Monday to Friday 9-5.30 p.m.
Saturdays | p.m.

—M. R. SUPPLIES, LTD.—

Immediate delivery, sately packed, of the following brand new (or otherwise perfect)
material. Satistaction assured. All prices nett.

ONE-QUARTER H.P. MOTORS, 220/240 v. 50 ¢. | ph. capacitor-induction. Varlous
good makes: B.T.H., Hoover, English Electric. etc. (our choice, but please state
preference).  New or as new, £4/15/~ (despatch 3/-). Also a few brand new G.E.C.
ONE-THIRD H.P. MOTORS, 220/240 v. 50 ¢, 1 ph. capacitor-induction, ball-bearing,
for vertical or horizontal mount, £6/6/- (des. B/-).

WIRE AND CABLE STRIPPERS (Whanda 15/ model). An ingenious instrument
giving a clean removal of insulation up to 3/8th in. dia., with three interchangeahle
gauge heads and micrometer adjustments, Derfect for industrial or amateur nse.
Hali price, '7'6 (dvs. 9d.).

EXTRACTOR FANS, 220/250 v. A.C. (induction motor), with 8in. impeller (10in.
overall dix.). £5/5/- (des. 2/-), with 10in. impeller (12in. overall), £5/12 6 {/les. 2/-).
G.E.C. MINIATURE CRYSTAL CALIBRATORS (further small supply). Operation
200/250 v. A.C. For frequency callbration in 100 Kec. steps from 160 Kc. ta 50 Mc/s.
Modnlation at 400 c/s. switched in if desired. With vacnum mounted crystal,
basin 100 Ke.  Accuracy 0.0U0 per cent. Hize 8% x 63 x 27in. Brand new 12 guinea
instrument for £6/5/- (des. 2/-).

GRAMPIAN AMPLIFIERS, 1953 model. Compact chassis form units for 200/250 v.
A.C./11.C. operation. OQutput 4 watts, Size 10in. x 8in, x 24in. overall. Fittel tone
and vol. controls. Complete with valves —UBC41. UL4l and UY41, ready for use
with any pickup and 2/4 ohm speaker. As used in eurrent Grampola Portable
Llectric Graniophones.  With diagram, brand new. £5/12/6 {(despatch 2/6).  Here
is the ideal unit, giving excellent periormance, for use in home. clubs and public
rooms.

PHOTO-ELECTRIC CELLS, Cintel Type G.8.47X. Miniature 3-pin type, standard
to tuny projectors, 1}in. high. Average working volts., 90—each Individually
marked.  With 3-nin base. brand new, 29/6 (des. id.).

MOVING COIL AMMETERS (Frnest Turner). 0/5 amps D.C. in projection housing
4in. dial, 5in. proj., 25/- {des. 1/-). ~Also MICROAMMETERS in satne housing,
suitable for lub. or bench use, 0/100 Microamps, 47/8, 1lso same style. 4/150 Micro-
amps. 39/6 (des. either 1/-).

UNISELECTORS, new or as new, 24-voit, 6-way, full wipers, 27/@ (des. 1/-).

A.C. MAINS RELAYS. Verv useful rminiature type approx. 2in.x lin.x l}in.,
with 230 v. A.C. coil and 2-pole 5-anip. ** make " awilching, 18/6. Also new londex
type L.F., 110 v. A.C. coil. 3-pule 4-amp. * make " switehing, 19/8. We have a
large range of Londex Rclays  please send enquiries.

UNIVERSAL A.C./D.C. GEARED MOTORS, new, 220/240 v. Reversible and capable
of speed control by external variable resistance. Average overall length 8in.  Four
models from stock. Final speed (A) 100 r.p.n. (B) 50 r.p.m., either 25/]‘)7i6
(des. 2/6). (C)10r.p.m. (1) 1rp.m.—donble reduction—either £6/18/6 (des. 2/6).
NIFE CAP LAMPS, with 2-cell Nife nickel-alkali cell 8in. - 4in. X Llin.. with safety
lamp, with switeh, Atted 2-filament tamp.  New, with all headgear and battery
walst-strap, complete outfit charged, ready for usc. 32/68 (des. 2/-). Note to
¢ntractors—we have about 1,000 of these In perfect condition.

FOOD MIXERS. New 6-pint model, fitted Klaxon Geared Motor, 220/240 v. 50 c.
1 ph. We are able to offer a few of these, in new condition, at, about ope-third ot
current price. This model stands about 20in high. with heavy gauge atuminnm
bowl and stand. Apart from food mixing we offer thein as being aultable for use
in factories and laboratories {or viscous and granular mixing. The limited quaantity
at £12/17/6 each (despateh U.K. mainland, 7/6).

lllustrated lista on request :~——Philips Variable Transformers, G.E.C. Miniature
Crystal Calibrators, B.P.L. Measuring Instruments, Ntuart Electric Pumps
8ynchronous Timing Devices.

M. R. SUPPLIES, Ltd. 68, New Oxiord St., London, wW.C.1

Telephone: MUSeum 2958

wWWWwW.americanradiohistorv.com
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THE
SENSATIONAL NEW
ELAC T/V COMPONENT

The DUOMAG focaliser gives precision
beam focus and complete picture posi-
tioning with minimum effect on
scan coils and ion trap assemblies. It is
designed for use with magnetically focused
tubes having 38 m/m diameter necks.

DUOMAG is a permanent magnet type
unit using two concentrically mounted
Sintered Oxide ring magnets arranged
with opposed magnetic fields.

#® Minimum stray magnetic field. Sym-
metrical, uniform and very low external field.

@ Magnets of high electrical resistivity
enable the unit to be placed in close proximity
to high efficiency scan coils.

@ All insulated construction—No risk of
high voltage shock.

@ Wide range picture shift.

RETAIL PRICES IN U.K.
Low Flux, 37/6 ; Med. Flux, 39/6 ; High Flux, 42/-.

ELECTRO ACOUSTIC

STAMFORD

WORKS. BROAD LANE

TOTTENBAM

INDUSTRIES LTD

N.15 TEL: SEAmford Hill 5606-8

www americanradiohistorv com
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NEW ARCOLECTRIC SIGNAL LAMPS

For Low Voltage or Mains

lustrated are a few of our wide range
of new signal or indicator lamps.

A new mains voltage lampholder, Cat.
No. SL88/N, has been developed for
use with the Arcolectric MES neon tube.
Among the features of this design are easy
lamp replacement, from front or rear of
panel, and a built-in resistor.

The low voltage lampholders are designed
for use with standard MES bulbs, Features
are, easy single-hole fixing and pleasing
appearance. Bulbs are accessible from
front or back of panel. Insulation of all
types will withstand a flash test in excess
ot 1,500 volts A.C.

Write for Catalogue No. 127

ARCOLECTRIC

S WITCHES ' LTD

CENTRAL AVENUE

WEST MOLESEY, SURREY

S.L.82
TELEPHONE: MOLESEY 4336 (3 LINEs)

WE PAY TOP PRICES

For American Surplus Electronic Equipment
Any quantity or condition

LOOK AT THESE EXAMPLES

for equipment in good condition
Receiver R54/APR4 with tuning units TNI6,

17, 18, 19, 54 (or bought separately) £135
Receiver BC348 ... g o £22
Frequency Meter TS/175 £80
TX/RX RTI8/ARCI £50
Test Set |—100 . £50

We pay SIIIII|aI’ Remarkahle Pnces for

Receivers APRI, APR4, APRS5, R5/ARN7, BC342,
BC312, R78/APS15, APN9.

Frequency Meters BC221, TS174/U.

Test Sets TS3, TS13, TSI4, TSI17, TSI9, TS33, TS34,
TS45, TS47, IEL9, TS59, TS102, TSI18, TS148.

Transmitters ARTI3, SCR522, TRCI, TCSé6-12-13,

Synchronisers BC1148 Modulators BCl142

Phone us immediately, transfer charge

ALTHAM RADIO CO.

JERSEY HOUSE, JERSEY STREET
MANCHESTER, 4
Tei.: CENtrai 7834/'5/6

Build Your Own Tape Recorder
ALL PARTS PRECISION ENGINEERED

= of power, for the
determination of coil,

mutual and  stray
inductances and both

, fixed and stray
capacitances. Covers

1.5 to 300 Mc/s in

eight ranges. PRICE: 2 Gns. Complete.

FREE.

SEND S.A.E. FOR SPECIAL PARTS LIST
s. d
LINCOLN SPOOL ADAPTORS each § 9
LINCOLN OSCILLATOR COILS, completely
enclosed in Neosid Former 45 Ke/s ... ... each 12 6
LINCOLN OSCILLATOR UNIT, complele with
6BW6 valve | ... each 50 0
. “QA-MAX “a-MAX
- MODELG.D.O.1.A
= GRID DIP A S
t I 55 OSCILLATOR CUTTERS
ogr, isanidealinstrument each
e for the determina-{3~ » /
,"T.. tion of tuned circuit i, TR et :2',:
L resonant frequency, | %, oo 140
- tuning transmittersf ! 1§ 0r 137 . 14/9
o without application

Keys, small, 10d.,
medium, 1/3, large,
1/9.

OUR NEW CATALOGUE IS AVAILABLE, éd., POST

125 HIGH HOLBORN LONDON, W.C1

TEL. HOLBORN 6231

www americanradiohistorv com
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A CLASSIC EX,
OF FAIR TRADING

AMPLIFIERS © R/F UNITS  SPEAKERS o PICK-UPS « MOTORS o T/V « RECORDING EQUIPMENT

% GUARANTEED MERCHANDISE % ALL GOODS IN STOCK AT TIME OF ADVERTISING
% H.P. TERMS IF DESIRED % GOODS SENT TO ANY PART OF WORLD

here,

% AMPLIFIERS, RF.

with the new P'Tax rates.

be sent on request.

AND TONE- % PICKUPS AND PICKUP HEADS

All items subject to Purchase Tax held by us for sale at the time
of the Budget have been automatically reduced in price to conform
Time between Budget Day and getting
this advertisement to press prevents us showing the new prices
However, our own lists of quality audio and television
equipment with the new prices and terms are ready and will gladly
A selection of stocks is detailed here.

% TAPE DESKS AND RECORDERS

CONTROL UNITS itern No Ittzm No. = =
I 7 Wearite Type A Tape Deck.
ltem No. ) ) 35. Decca XMS with two Heads. 75. Wearite Type B Tape Deck.
I. Leak T12 with Control Unit 3/. Decca Hi-Fi Mag. Pickup Head 76. Bradmatic Desk 6RP Heads.
2. Leak Feeder Radio Unit. 38. Connoisseur Pickup. 77. Sound Mirror Type A.
3. Leak Vari-slope. 39. Connoisseur Pickup Head. ;g Ir“"‘_’]f‘ TYPIE A.
4. Quad Amplifier. | 40. Connoisseur Pickup Transformer offf FEURATAD o
! q 80. Qualtape Type |.
5. Quad Radio Feeder Unit. 41, Leak Ruby Standard or L.P. 81, Excel. Pro Tape Desk.
6. Sound Sales A-Z Amplifier 42. Leak Diamond Std. or L.P. 82. MSS Type PM Ri Recorder.
7. Rogers R.D. Minor. 43. Leak Pickup Transformer. 83. Ferrograph Type A. . .
8. Rogers Baby de Luxe Amplifier. :4. Acos G.P.19. 84, \ét;rctke.xmn Recorder with Woearite
9. Decca Type No. P.AS. 4:' :22: EPP:gd Std. Heads. 84A. Vortexion with Truvox Desk.
10. Goodscll Amplifier SA.10. ) ol . . 85. CIR Portable Recorder.
11. Goodsell C | Unit U/TC 47 Acos Pickup Arm. 86. Sound Mirror Portable.
g [GeodseliConcroli OIS 48. Decca Pickup Arm. 87. Sound Mirror Table Model.
12. Goodsell Control Unit F/U/IC. 49. Collaro Pickup Arm. 88. Simon Mode! 2B.
13. Goodsell MAI5 Amplifier. 50, Chancery Crystal Pickup. | 89. Simon Model lA.
14. Goodsell Williamson GW I8 Amplifier. | §J. Decca Crystal Pickup. | g(l) xv\’!rel; ;lagnograph.
P . ire eporter.
15. Goodsell Con:'rol Unit P/FA. | 97, Bradmatic Amplifiers.
16. Wharfedale X/ver Units, all types. | 93. Scophony Baird Mk. 2.
17. EMG Sceep Cut Filter. % LOUDSPEAKERS | 94, Grundig Model A.
52, Goodman's Axiom 101 8". % TAPE RECORDING ACCESSORIES
% MOTORS AND AUTOCHANGERS 53. Goodmans Audiom 60. N AND EQUIPMENT
P 54, Goodmans Axiom 150 Mk. Il 95. Bradmatic Circuits.
(eIt Sl e | 55, Tannoy Duo Concentric 15”. | 96. Bradmatic Plate Coil. )
19. Garrard RC.75A. §6. Tannoy Duo Concentric 12”. | 97. Bradmatic Oscillator Coil.
20. Garrard RC.80. | 98. Bradmatic Bias Rejector Unit.
A 57. Decca Corner Speaker. 99. Bradmatic Mumetal Screens
21. Garrard Transcription Motor 201. | 58. Wharfedale Super 5/CS/AL. 100, Bradmatic Tape Guides. g
22. Garrard Transcription Motor 201/28B, 59. Wharfedale Super BfQS,AL, 101. Bradmatic SRP Heads.
23. Garrard Transcription Motor 201/5B. | 60. Wharfedale OMMI Direc. 3-unit. 102. g"j"‘“i‘ (S;FE(F'EHead’:. 4
; | 61. Wharfedale 10” Golden. 103. Bradmatic rase Heads.
1L aCenpotseun 3-§peed. 62. Wharfedale 10” CSB. 104. Sound Mirror Tape, per reel.
A 63. Wharfedale W/12/CS. 105. G.E.C. Tape, per reel.
26. Decca GU4A Acos Heads. . , 106. E.M.1. Tape, per reel.
64. Wharfedale W12/CS/AL. 107. Scotch Boy Tape, per reel.
27. Decca GU4M Decea Heads. 65. Wharfedale W15/CS. 108. Collaro Tape/Rec. Motors®
28. B.S.R. MUIO Motors and Turntable. 66. WB Stentorian 12”7 unit. 109. Spare Spools.
3 P p
29. B.S.R. MUI4 Motors and Turntable. 67. Rola G.12 units. 110. Acos Microphone.
30. B.S.R. GU4 Motors and Turntable. 68. Classic ** Concert " 2-unit. :H Emlhoe;(rrbetiorr‘:”r(‘ﬁke
: A . Res ,
31, Collaro 3-speed Auto 77, 107, 12" (e e | 113 Reslo Table Seand.
32, Collaro 3-speed Mixer 77, 10%, 12", 70. Vitavox [Kips£onns 114. Reslo Moving Coil Mike.
B M h77.107, 127 71. Classic Hi-Fi Cabinet for Quad/Leak | |5, B§.R. FP.10, 1,400 r.p.m.
33. SR onarc o D . Amp. 1 116, B.S.R.SR.1,2,750 r.p.m.
34, Trixette A358 3-speed Garrard. 72. Voigt. unitonly. 117. B.S.R.SR.2,2,750r.p.m.
35. Decca Decalian 2-speed §/p. 73. Voigt. Corner Horn (White). * Left and right drive

SEND NOW FOR NEW LISTS SHOWING REDUCED PRICES AND TERMS.
Decca  Projection

RGE SCREEN T/V. :

LA / T,V for sale. Details

an request. Also other makes, tubes, components, etc.
All goods value £10 or more avail-

il.k DEPOSITS able on H.P. Terms. Minimum

deposit—one-third of cash price in all cases. Longer terms on

goods over £100 by arrangement.

| Merchandise is thoroughly tested before
SEBVICE despatch and guaranteed. Every effort is
made at all stages of business to ensure your personal satis-
faction. Enquiries are invited for any items not listed here.
New showrooms for tape-recorders, large-scale T/V and
gramo. equipment now open.

(@macecancannsncancananusnsannaananans

~CLASSIC ELECTRICAL

THIS MONTH’S
SPECIAL OFFER

Decca P.A. 6 Amplifier
in case. Plessey 3-speed
Autochange for 77, 107
and 12” records and Good-
mans Axiom 101 8
Speaker. All famous equip-
ment, brand new and tested.
Usval price of complete
outfit, £52/5/9. Our special
price

£36 cash

or £12 deposit and |2
monthly payments of 46/

WWW.americanradiohistorv.com

Telephone

352/364, LOWER ADDISCOMBE ROAD,

CROYDON, SURREY.
ADDiscombe 6061-6062
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D BUILD A
PROFESSIONAL
e LOOKING RADIO AT
ANNOUNCEMENT LESS THAN HALF

TO-DAY’S PRICE

We can snpply all the ,
parts

Fyou. '

’6'——“-— '

help
Drum (Zlin du.),
Driving head
Double pomter
Bpring a
Nylon Cord (ya.rd)
Dial Front Plate. . 3
Engraved i . o
180-530 : |
2,200 m. With station names, new wavebands 1/6
T.R.F. Coils. 180-550, 800-2,200 metres, pair 6/6
Punched chassis, 3-valve plus rectiier T.R.F. ...... 8/9
Cahinet, Bakelite, in Walnut or Ivory or “ooden
in Waluut Finish . 17/8
Packing and Insurance .. 2/6
SEND 1:6 FOR RABY TO FOLLO\V POINT- TO POINT
DIAGRAMS AND CIRCUIT DIAGRAM which shows
hoew YOU can build the Recciver lilustiated above.
THE COMPLETE KIT
to construct a 3-valve plus rectifier T.R.F. Receiver for
use on 200/250 v. A.C. maing can be supplied at‘ 1 9 ,6
Plus 2/6 packing and carriage.
Each Kit is complete in every detail, nothing has to he
made or improvired. Kasy to {ollow, point-to-point
diagrams are supplied, making construction very simple.
The Dial is illuminated, and the Receiver housed in its
Cabinet size 12in. 5in. X 6in. presents an attractive
appearance. The valve line-up is: 717A—H.F. Pentode,

-! VRI116—Detector.
||

APT4—Ontput, and
Metal Rectifier. 1
Wavebamd coverage is
for the melium and
long bands. Choice
of 3 Cabinets: Bake
Jite in Walnut or”
Ivory, or Wooden
(Walnut finish).

|

== Famous Set Manufacturer’s surplus of
ELECTRIC 'GRAM UNITS |
Two-speed, 33} and 78 r.p.m. For playing standard |

and L.P. re ordings. Complete with Turntable.
For use on 200-250 v. A.Q. mains. Each unit s |

in its original manufa:turer's carton and is fully

“’vf' e “-;aﬁa‘“,,‘

guaranteed. Limited !
quantity only  avaii-
able at approx. half
list price.

£4.2.6

Plus  2/8 pkg., carr.,
ins.

o
i

GRAMOPHONE UNITS

GARRARD
BRAND NEW

volt,

“Induction
motor is totally enclosed.
Entirely free from radio N
frequency disturbance, magnetic hum and electrostatic
Varialle speed. With 12in. Turntable. Price £4/19/8.
plus packing and carriage 5/-.
GARRAED “Ts;p; 45H Lhateu: lﬁtsnved mAutochange Tnit
complete with cos High Fidelity G.P.
Pick-up Heads. 1 L. I’ga,nd 1 s{andard £14-1 9-6
GARRARD Rim Drive 78 r.p.m., complete
with magnetic pick-up and turntable
COLLARO 3-speed single gram. unit, com-
plete with head for L.P. and 8tandard
recordings £8.8.0
Packing and earriage on ench of the above unils 2,8.
8.5.R. "MONARCH” AU rO-CHANGER
This is a 3-speed automatic mixed record changer designed
to play 12in., 10in., and 7in. records intermixed in any
order. Capacity 10 records, operates on 100/125-—200/250
volts 50 efs. A.C.
New reversible dual stylus crystal pick-up has extended
frequency range to 10,000 c.p.s. Self compensated for the
L.P. lower frequenmcs with the Turnover fequency atl
the correct point. PRICE £16.10.3 plus §/- pkg., carr. |

—, HE FAMOUS " CHANCERY " HIGH.

£5.19.6

FIDELITY MICROCELL PICK-UP—

TYPE GPX for Standard and Long Playing
Chancery

- Lxght \VP!gh'.

GP.X rick-up

embodies cer-
tain unique
features achieving a standard of performance not
possible with nomm] magnetic or crvstal pick-ups.
The secret of the high standard of performance is
in the use oi the special microcell crystal cartridge
assembly .which has an unusuany uide frequencv

— MANUFACTURER'S SURPLUS STOCK ~—-

5 VALVE SUPERHET
RADIO  RECEIVER
CHASSIS, built te
high standards ensur-
ing quality reception.
SPECIFICATION -
VALVE LINE-UP:
787, 7B7, 7C6, 7C5,
7Y4.3 WAVEBANDS
Loug, medium, and
ghort. CONTROLS: Tuning,
wavechange, volume tone control
on/off Giram. Position on Switch. Pick-up and Extension
Speaker Sockets incorporated. For use on 200/250 v.
A.C. mains. DIMENSIONS: Length l4jin., height
114in., width 6}in. Distance bc;ween con',rols, left to
right fram edge of chassis: lin., 3in., |
61in., 3ln. Plﬁs Ble pkg Jearr./ins. £7 19 6
The above Receiver is less Speaker and Output Trans-
former. A euitable 10in. Moving Coil 8peaker and Out-
put Transformer can be supplied at 29/- extra.

A 4 valve BATTERY SUPERHET RADIO
RECEIVER CHASSIS

hy the same manu-
ruturer igalso avall-

BPECIFTCATIO\
MAZDA VALVE
LINE-UP: TP: VP23, ’\/

HL23DD, Pen. 2.7 3 \VA\ B-
BANDS: Long medium and short. CONTROLS:
‘Tone, Volume On/Off, Tuning, Wavechange, Gram.
Position on Switch. Pick-up and Extension 8peaker
Sockets incorporated. Batteries required LT 2 volt,
HT 120 volt. DIMENSIONS: Height 6in., length
15in., width 5}in. Distance between controls, kit to
ruzht from edge of chassis, 1§in., 3}hu., 3‘1n. 3iin.

£5 15 o (Less Batterles) plus 5/- pkg./carr./ins.
The above Recelver is less Speaker and Qutput Trans-
former. A suitable 8in. Moving Coil 8peaker and Out-
put Transformer can be suppllea at 23/- extra.

ONLY A FEW LEFT—BUY NOwW!

FAMOUS SOBELL’ 4 VALVE SUPERHET

TABLE RECEIVER
M. & L. WAYEBANDS

valve Lipe-up 12J7, 35L§,
1487 35Z4.
Entirely transportable and
unusually sensitive owing to
speclal feed-back circuit em-
ployed. Housed in attractive
plastic cabinet.
Choice of 2 Colours—Ice Blue
or Aero Green. 8
Carrying handle Incorporated in design. For ums of 200/250
A.C./D.C. mains.

Plus 5/- Pkg.fearr.[Ins.
Covered fully by Manufacturer’s Guarantee

LIMITED QUANTITY ONLY AVAILABLE AT
GREATLY REDUCED PRICE
The Famous *ROBERTS’ M.4.D,

All Dry Battery Portable

(EX-R.A.F. )
This 18 a 4 valve superhet
Receiver covering medinm
and long wavebands. Built
in Aerial. Housed in a
superbly finished rexine
covered case, Brand new in
manufacturers’ original
carton.

£13.13.0

pins  7/6  pkg.jearr.fins.
(Complete with DBattery
17/@ extra)

1124 RECEIVER UNIT
Range 30 to 40 Mc/s. Contains six new valves, 39D2,
1-802, 1-15D2 (frequency changer), 1-141, 24 ceramic
trimmers, 8 ceramic valve-holders, 6 valve screening cans,
30 tors, 1-W/W Pot, Meter Mica Tubular and Block

GOODMANS—]?m dia., Moving Coil, 15 ohma £8/8
us 5/- pqckmg and carri;
VlTAVOX—!\l"/?O 12in. dia., Moving Cou 15
ohms imped. .
Plus o/

A WORLD-FAMOUS Manufacturer’s
Surplus of RADIO RECEIVER CHASSIS
7-valve RECEIVER

Built to exacting speci-
fications and incorporating
features ensuring super-
lative tonal qualities and
world-wiide reception. Speci-
fication: 8 watts push-pull
output using 2 Mazda
Pen. 43 valves. Ample
negative feedhack is ap-
plied over atl the audio-
amplifier.  Amplifier Mazda
Type }IIAIDD gives signal
Detection A.V.C. and I'hase

£11/11

nnd carriage.

Splitting.
LF. 'mehﬂcat.ion 483 Kc/s., using Mazda VP41,

FOUR WAVEBANDS--14 M.-24 M., 24 M.-55 M., 190 M.

-600 M., 800 M.-2,000 M

DIRECT AND VERNTER TUNING. Gram. poeition on

Two stages of

Switch. Provision for cxternal Loudspeaker. For use
on 200/250 A.C. Malns. £13/10/-, plus 21'- pkg. and carr.
e

WILLIAMSON AMPLIFIEN RIT
A complete kit of parts for the conslructlon of the

- S ——— *===1 | Condensers, Ceramic coil former, 2 Westector WX6 and
LUUUSPEAKERS—TAX FREE! 1 Westector WX4, 5-way 4-bank switch with long spindle,
ELAC—2}in. dia., Moving Coil, 15 ohms imped. 15/- I.F. transformer, ete.
PLESSEY—3in. dia.. Moving Coil, 3 ohmsimped. 15/- Brand new in maker’s carton at 17/6, plus 3/6 postage
ELAC-—3lin. dia., Moving Coil, 3 ohs imped. 15/- and packing.
ELAC—b5in. dia.. Muving Coil, 3 ohms imped... 14/6
E.M.I.—8in. Elliptical, 15 ohms imped. ... 276 R1132A RECEIVER. Compleu with valves 53/19/6
P%ESESY—&n i Mﬁ)wngfﬂ!l 21 ohmsimped. 14/8 Plus pkg. and carr. 10/6.
PLE! Y—S8in. dia. . Mains Energised, 3 ohms
imped. (600 ohrus field), with Pentode Trans- 1155 RECEIVER UNIT
TOTIMET  ororurorersparonss 35 md@ams (et e cmmomrs - 292/6 BRAND NEW
PLESSEY—S8in. dia. Mains Energised, 3 ohms In original case
imped. (600 ohms field) .................. 19/6 complete with 10
PLESSEY-—IOin. dia. MovIng Coll, 3 ohms valves. Frequency
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 23/8 range 18.5 Mc/s-

75 Kefs. in 5 wave
bands. £11/19/6.
10/6 packing and
mrna.ge

"POWER SUPPLY
)

NIT
for above incorporating
output stage. Supplies

an  output of 250 volts
at 80 mA., which I8 ample
for the RI1155 with the
output stage. Jonmes plugs for connecting the Power
Pack to the Recelver are included. The 6V6 output stage
complete with Output Transformer and 63in. speaker ig
built into the unit. Price £5/5/-, plus 5/ pkg and carr,

As a special offer, power supply unit mcludmg
speaker together with RI155 receiver.
PRICE £16.19.8, Plus I5/- pkg. & carr.

*

=

We now have available a small quantity of uged R1155

Receivers. We can offer these at the rid.culously low
price of £9 19/8, plus 10/ _ pkg., Carr., Ins. These
have been d and Air Tested and

are fully yuaranieed to be in perfect ul)rklllq orda

R1355 RECEIVER AMPLIFIER
with 5 LF, 8tages for T.V. conversion. Contains 7 VR65's,
1—5U4, 1—VUI20, 1—EAS0, £1/19/6. Pius pkg. and

carriage 10/-.

RF 25 UNITS
Frequency covered d40-50 Mcfs (6-7.5 metres) switched
tuning. 5 Pre-set positions complete with 3 VR65’s £1/5/-.
Plus pkg. and carr, 2/6.

RF 26 UNITS

The ideal short-wave converter for T.V., variable t
conm'l’x/lg 2—EF34, 1—VRI137, £2/19/6. Plus pkg. and
carr. <,
*As a special offer we can supply the R1383 complets with
RF.24 or RF.25 at 59/8 or with RF.26 at £4.17. Oﬂluk carr.

ROTARY CONVERTER POWER SUPPLY UNITS
12 v DC Inpuv. 230 v. 30 mA Output. Completely

latest version oi this famous
with valves, output and maing t.mnsformers

15 gns' Pius 78 pky., carr. and in
WILLIAMSON AMPLIFIER TRANS-
FORMERS (To :peuf’cauon)

The Output Transformer 3.6 ohms se:
The Mains Transtormer PREMIER SBasan. £3/7/6.

| 83n. Width 2iln Spindle Iength 2in.
| WEYMOUTH MINIATURE IF. TRANSFORMERS

p with case, 19/8. Plus 5/- pkg. ’curr
WEYMOUTH MINIATURE CcoliL PACK
Covering Med./Long/8hort wave bands. Iron cored coils,

m, position on switeh. Dimens.: Height, 1§in. Length
Price 19/6

463 Kc s, lron cored, permeahllltv tuned. 10 6 pair.

response. The sappbire stylus is
and scmi-permanent. With two eartridges 1 LI’
and 1 Standard. Price 52/6.  Additional L.P. or
Standard  Qariridges can bg supplied from stock at

Also ideal for fishing rods—ALL BRAND NEW
12ft.—3J 48t. rections of copper-: plated steel highly flexible
tapering [in. to }in. Brand new in container /8, Packing |
and carrtage 1-6.  Insulated Base 3/-, Webbing \mter-
proof carrying case with ehouldersling, 2/6.

ACCUMULATORS
By world-famous maker, 3 volt 10 amp.

M:NIATURE TUNING CONDENSERS
2 gang .0005 mid. with trimmers . 6'9

s wo s azmms PREMIER RADIO COMPANY

{Regd.) B. H. Marrla & Co. (Radio) Limi‘ed
(Dept. W.W.) 207 EDGWARE ROAD
Telephones : AMBassador 4033 & PADdington 3371/2

OPEN UNTIL 6 P.M. SATURDAYS

CLOSED 1 P.M. THURSDAYS

Terms of Business:
ash with order or|
C.0.D. over 1. Please
jadd 1/- for Post Orders
under 10/-, 1/8 under,
40/- unless otherwise
stated.

Estab. 40 Yra.

LONDON w2

www.americanradiohistorv.com
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ACCLAIMED BY ALL . ..
The PREMIER De Luxe PORTABLE Magnetic FB@EMDER

The
‘PREM!ER’
Recorder

This Recording Oulfit has been designed for wuse with

M.C-1-111 “8SCOTCH BOY ' Magnetic Tape. With

thia high-quality iape o frequency of 30 c.p.s. to0 9,000 ¢.p.s.

al tape speed of Tiin.[sec. cun be readily achieved. Addi-

tional reels of 1,200ft. can be supplied at 35/-.

INSTRUCTIONAL BOOKLET .. .26
This is credited if a complete kit of the Tape
Recorder is ordered.

As ix usual in «ll PREMIER KITS.
every single item down to the lust nut und
bolt is supplied. The Chassis iz punched
and layout diagrams and theoretical
circuits are included.
When  completed

the PREMIER

CRYSTAL MICROPHONE

SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW—
AMPLIFIER KIT (including 8in. Speaker). ...£01.0.0 pfus 5/-tkz./carr.
AMPLIFIER (already built,wired and tested).. £14.15.0 plus 7/6 tk1./carr.
LANE TAPE TABLE & REWIND SPOOL.. £16.10.0plus7/6 tk:./carr.
PORTABLE CABINET (rexine covered)...... £4.19.6 plus 5/~ tkz./carr,

PORTABLE TAPE RECORDER| MICROPHONE ...................... (£2.19.6 plus |/~ pkz./carr. | testedandreadytoplugindt 39ans
compares MORE than fuvourably with REEL OF '"SCOTCH BOY” TAP Plus | gn. tkg./carr.
any other make i double the prive. (1,200ft.) . e ELL15,0 plus 6d. pkg.[carr,

} e MOVING COIL MICROPHONE e |

Tape Recording Kit—Price £37.4.0 eusrs-ruc. carr s tmsurs

* Including ALL parts, Valves, Portable Cabinet, 8in. Loudspeaker, Tape-
Table, Reel of ©Scorch Boy’® Tape and Rewind Spool, and Microphone.
THE 7-VALVE AMPLIFIER IS SPECIALLY DESIGNED FOR HIGH QUALITY REPRODUCTION

Brief Specification : VALVE LINE-UP : EF37A First 8tage, 68L7 Second Stage and Tone Control; 6V6 Output:
6X3 Rectifier; VT501 Bias and Lirase Oscillator ; 7193 Record Level Amplifier; 6UJ Magic Eye Record Level Indicator.
OUTPUT : 4 Watts. FREQUENCY RANGE : /0 c.p.s. to 9,000 c.p.5. CONTROLS : Volume; Record/
I’'luyback 8witch; Treble Boost; Bass Boost—on/off.

A VISUAL MAGIC EYE Record Level Indicator is incorporated. The unit is housed in a superbly finished rexine covered
portable cabinet which incorporates a compartment for the Microphone when not in use. Weight complete 35lh.
1Dimcensions @ 21in. long, 12}in. deep, 94in. high.

Ths RECORDER incorporates an entirely NEW VERSION of the famous LANE TAPE TABLE,

Brief Specification : Made vo nigh standards and incorporating ieatures ensuring tow level of * Wow " and ** Flutter
throughout the full length of tape.

FAST REWIND. Provision for fast rewind and forward run in less than 1 min. in either direction.
REWIND WITHOUT UNLACING OF TAPE. INSTANTANEOUS BRAKLING.
iriction drive.

HIGH FIDELITY RECORD PLAYBACK (1 HOUR APPROX. PLAYING).
record playback head of new desigh wound to high impedance and a separate A.C. Eragse Head.
track size allowing approx. 1 hr. playing from standard 1,200ft. Reel of Tape.

TAPE SPEED : 7iin. sec. For use on A.C. 900/250, 50 cycles mains only.

MICROPHONE : Crystal—speciaily designed for Premier by famous manufacturer,

WIND AND
THREE MOTORS obviating

The Table is fitted with high fidelity
The Heads are half-

To those unable to build this
PORTABLE TAPE RECORDER we
can supply it completely wired,

M. CROPHONES

An entirely insulated crystal microphone which can be Low impedance. Tucorporates press-to- LUSTRAFHONE : Moving Coil ; High
‘I«"‘éﬂé‘fi&.‘fﬁdAl;f{éf‘?éa???pffml u:;:‘.h lrr'i_rlﬁblxggi wﬁf,;’?ﬁ, alilcaused ml_‘u&o%f’gil:::k_ iiﬁiiliw |mpe’dance. stand Type : £5/12/6—Hand Mike
Mike for tape, wire and sound projectors. Price 22/6. ’\ ix;sﬁl di:x;)nemlom: 2in, wide, 2§in. high, £5/6/-. ,
——_——— = D """ “Plus 1/6 post and 19/6 RONETTE~—Crystal Mike ; Incorp. the Filter
MICROPHONE STAND BASE packing | Cell Insert ; High Imped. Ball Type : £3/19/6.
Hie&vy é“d’;ﬂ:ig nt];lﬁfa iBu:d’S:,:ﬁ;l hAx X n_mbchéng tramfgrmer l_fo; c:DYiTAL MICROPHONE — Rothermel
L2 Standarc rea . - gh impedance can be supplie 2AD’6. Esoecially recommended.  £2/{9/6.
R}e"&e;'::"ﬂlﬂ’-‘ly?l‘nl;‘;%";f:;d%‘;if”p' at 3/6 extra. i Table Stands for all the above 17/6, /
—— ALL-POWER——
ODEL 501
STABILIZED OUTPUT ... ... 200-500 VOLTS  0-250mA
UNSTABILIZED OUTPUT 470/630 VOLTS  0-250mA

UNSTABILIZED A.C.

STANDARD MODEL
197 RACK MOUNTING ...

END FRAMES

REINFORCED, POLISHED HARDWOOD

STEEL INSTRUMENT CASE

ALL-POWER TRANSFORMERS LTD.
CHERTSEY ROAD, BYFLEET, SURREY
Tel.: BYFLEET 3224/5

... 63VOLTS [0AMPS M

VOLTAGE STABILIZATION WITHIN 4 0-029,
EFFECTIVE OUTPUT RESISTANCE 0-2Q MAX.
OUTPUT RIPPLE LESS THAN 2mV RMS.

AT rowze moiny
2

£70

£1 15 0 per pair

£4 100

MODEL 501
(fitted with end frames)

PRICES QUOTED ARE NEST EX WORKS AND ARE
SUBJECT TO VARIATION WITHOUT NOTICE
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AND SIMILAR ANALYSIS

This Panoramic Display shows the
Frequency and Magnitude Analysis
of Torsional Vibration in the Main
shaft of a Turbo-let Engine.

Model 1950 Panoramic Wave Analyser
40c/s to 25Kc/s.

Sensitivity 10mV to 30 volts.
Time and Amplitude Calibration.

INDUSTRIAL ELECTRONICS

DERBY RD., EAST SHEEN, LONDON, SW14. Phone PRO 8212

P T I L L L LT LT T PP P PP Smamadascaanuan

HANNEY of BATH offers

WILLIAMSON AMPLIFIER. e have limited stocks of WODKN potted com-
ponents. Output trans, WOT. 26 (3.6 ohm secs.), 138/8 ; WOT.25 (1.7 ohm secs.),
130/- ; PTM, 14A mains trans., 87/8 ; PCF. 12 150 ma. choke, 44/- ; PCF.22
30 H. 20 ma. choke. 30/- ; PTM.23, mains trans. for pre-amp.. 47/8. Resistor
(RK) and condenser kitg (CK) available. RK, main amp., 33/9; RK, fig. 13
9/6 ; RK. fig. 15. 24/~ ; RK, fig. 19, 37/-; RK, fig. 20, 6/8 ; RK, fig. 27, 9/6 ;
RK, fig. 29, 24/6 ; CK, fig. 13, 15/-; CK, fig. 15, 47/~; CK, fig. 18. 54/8 ;
CK. fig. 20, (less C68 and 72), 12/9 ; CK, Ag. 27, 19/- ; CK, fig. 29, 54/-. RK in-
cludes all pots. PARTRIDGE unpotted output transformer with termina lboard (1.7
ohmsecs.), £6/19/6. Klstone Output transformer £4/10/-. Mains transformer
to specification, 57/8. 10 henry 150 ma. choke, 20/- ; 30 H 20 ma. choke. 10/-.

STANDARD VIEWMASTER. Constructors’ Euvelope, 7/8 ; complete kit with
wire. sleeving, nuts and bolts, less valves, tube and cahinet, GENUINE parts only,
£31. OR in 7 easy stages: 1, 62/3 ; 2, 42/9 ; (Wenvoe, 38/-); 3, £5/1/8 ; 4.
9/10 ; 6, £10/4/-; 6, £7/5/9; 7, 87/8 ; !ndividual parts (any item separately),
WB100 (sound and vision chassis). 18/8 ;: W 8101, 8/- ; WB102, 18/6 ; WB103,
42/- ; WB103A, 52/6 ; WB104, 15/6 ; WRBI105, 47/2 ; WB106, 25/8 ; WB107.
32/6: WB108, 33/3; WB109/1, 2 or 3 (state tube type), 22/8 ; WBI10, 10/-:
WEB112, 21/8 ; W B Console conversion kit. 35/~ ; WB300 pre-amp chassis, 17/6 ;
Westinghouse Rectifiers. 14486, 20/4 ; 14136, 11/7 ; WX3 and WX6, 3/9 each ;
3BEHT100, 29/5; 36EHTS0, 26/1 ; S6EHT45, 23/8 ; K3/100, 14/8; K3/50,
8/9: K345, 8/2. T.C.C. Condensers, £7/10/- (any condenser supplied separ-
ately). Morganite pots, 5/~ each ; Morganite resistors, 35/3. Colvern pota. 22/6 ;
or CL.R901 3/3 each and CLR4089/22, 6/4. Belling-Lee L707, 8/9. Fuses, 8d.
each. Wearite Coilsets (with L9), L'don, 22/- ; Wenvoe, 28/~ ; B'han., H Moss
and K.-0.-8., 30/-. Pre-amp colls, 4/- pair., any channel.

TELEKING. Constructor's Envelope, 6/-. Collsets, 54/3 ; Chassis Kits, 70/- ;
T.CC. Kit. £7/4/3: R.M.4 rectifier, 21/- ; Allen Wide Angle Components,
L0.308, 50/- ; F0.305, 21/- ; DC.300. 42/- ; FC.302, 35/- ; GL.16 and GL.18,
10/- each ; BT.314, 15/~ ; 9C.312, 22/6 ; AT.310, 30/~ ; OP.117. 9/ ; Resistors
and Pots are detailed in our TK Supplement.

MAGNAVIEW. All components still available as per our April advert.

LANE MK. 4 TAPE TABLES, £17/10 plus 10/- packing. Lane tape-recorder
Constructors” Envelope, 5/~

Now in preparation. A Constructor Envelope showing how to build the SOUND-
MASTER. Not a cheap ready-built Tape Desk with at awplifier, but a professional
type instrument that can be embled from precisi i 1 pairts without
tools or previous experi Desl d Ly the i of the Viewmaster, Mr.
W. 1. Flack, Assoc.L.E.E.. the Houndmaster incorporates twin-traek, $-speed
ultra silent drive (3 motors), specially ecreened 3-watt amplitier and magic eye
level indicator. Also im preparation, Constructor Envelope for the new WIDE
ANGLE VIEWMASTER for 14in., 16in. and 17in. tubes.

Send 64d. in stampe for our NEW LIST. Details of the above two designs will be
sent to all applicants as soon as availuble

L. F. HANNEY

77, LOWER BRISTOL ROAD, BATH
TEL.: 381

the AC. power you require
from your DC supply

eavsesssammonmmnand

D-C:/A-C- CONVERTER

Models for Electrical Gramophones from £8 16 0 i
Models for ‘

® Radiograms and Autochange Radiograms 1
(inc. 3-speed motors)

@ Radios, Televisions, etc. from £11 16 6

@ Tape Recorders, Dictating Machines, etc.
Input, 6, 12, 24, 32, 50, 110 or 200/250V. D.C.
Qutput 230V. 50 or 60 c/s.
= Descriptive literature W.W.29 from the manufacturers:
m NEW CHAPEL ROAD, HIGH ST., FELTHAM, MIDDX.
Tel.: FELtham 4242
Service Dept : 57 Fortess Road, London, N.W.5. Tel.: GULliver 5165 & 7202
Scottish Depot : 257 Gorbals Street. Glasgow, C.5. Tel.: South $326
Overseas enquiries to nearest E.M.I. Organisation Depot.
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TRIGGER-FEED SOLDERGUN ‘

The Wolf Type 51 with its trigger-feed action,.
is indispensable to all modern assembly .~

4,« |

GENERAL INDUSTRIAL PURPQSE& o '

i Type 22— Ompletéﬁ with

bit’ ang perfectly
fﬁﬁlapc reasy-grip handle. ‘

A hrome finish. Net
_,fq_ Wt7 oz, |

“WORK

Type 3l—complete with two
bits, one straight and one

" angular—easily interchange-
able. Net weight 8 oz.

DIUM WORK

Type 4l —complete wit
easily adjustable diag

bit—the temperatu @ |
be controlled by mg
or shortem)gwﬁ- ¢ Net |

wmghtSatu ~
MEDIUM TO HEAVY WORK

Type 7|—complete with
square section bit, heavy
cfirome finish, plastic =asy-
grip handle. Net weight
94 oz.,

Type 8l—complete with
16 oz. bit and easy-grip
plastic handle heavy chrome
finish. Net weight 2 Ib.

¥@¥1s 2| and 31 also available with straight handles
d heat deflecting skirt. Ask for models 22 and 32

WOLF ELECTRIC TOOLS LTD

PIONEER WORKS - HANGER LANE . LONDOMN . W.S \

Branches: Birmingham Manchester Leeds Bristol Glasgow Tel: Perivale 5631.4 |

WORLD 39

SUB - MINIATURISATION

XFW 30

Beam Tetrode Subminiature Amplifier

TYPICAL OPERATION

Filament Voltage 0.625v
Filament Current 12imA
H.T. Supply Voltage 22v
Anode Load I to 2MQ
Screen Resistance . . IMQ
Stage Gain. 32

The maximum cross-section is only 8mm. by 6mm. with a glass
length of 27.0mm. and the normal filament current is 125 mA

WIVAC

I'HE SCIEN

These features in con-
junction with the high
efficiency of the XFW30
permit still greater scope
to the desigmer cf the
most modern t earir g aids
and other small elec ronic
equipment.

Hive [Liel,

GREENHILL CRESCENT. HARROW-ON-THE-HILL, MIDDLESEX

Telephone: HARrew 2655
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— the key to vibration analysis
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Resonance, out of control, may cause fatigue failure in any engineering structure

from a bri(lge to a turbine blade.

Resonance, mechanically induced in structures which are on test, becomes the

servant of the designer instead of being his master.

Electro-mechanical fatigue testing is the modern method of ensuring the most

efficient structure.

de Havilland have twenty years of experience in

vibration analysis in the aircraft industry and other

industries.  Power amplifiers,

moving-coil vibrators and other equipment are available,

limiting

amplifiers,

with expert guidance, for the designers of today.

DE HAVILLAND PROPELLERS LTD

ELECTRONICS DIVISION, HATFIELD, HERTFORDSHIRE, ENGLAND

ASK ARTHURS FIRST

Send your enquiries for all Radio and £lectrical
£oods. especiaily (hose i short supply.

% NEW VALVES

We have probably the largest variety of valves in
the country. Let us know your requirements.
AVO METERS IN STOCK

Avo Model 7. 0
Avo Model 8. 0
Signal Generater, Mains and Battery
MOAEIS  omncrmizsagiirmensis &b s Soss son st S SrTed 0
Electronic Test Meter ........ 0
Valve Characteristics Meter 0
% Cossor Oscilloscopes Models 1035 £93 10 0
- B i 1049 £132 0 0
Also full range TAYLOR METERS. List on requast.
Leak Point | Amplifiers £28 7 0
Leak Pre-Amplifiers ... £9 9 0
MANUALS
VAL:E s 0 Leak Tuning Unit ... £38 5 0
BUl‘ar:\ s 0 Wearite Tape Deck ... £35 0 0
sral . 0 i
! 4&5 S Grundiz Tape Recorder
Brimar Nes. each. two-speed ... . £84 0 0
2 v )
da, Part 2 - Recording Tapes: E.M.I., G.E.C. and
:Tfllard Valve ReplaCE; Scotch Boy, 35/- each. an
ment Guide - Ferrovoice Tape, 1,200ft. on 7in.
Ama:eurs' Guide to spool 22/6 only (plus 9d. postage).
Valve Selection byl 6 Terms C.0.D. or Cash with order.
Mullard .ooooeee Goods offered subject to being unsold
Postage bd. cach extra and to price alteration.

EST.
1919

pROPS. ARTHUR GRAY. LTD-

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2
TEMple Bar 5833/4 and 4765 Cables : TELEGRAY, LONDON

A MINIATURE MAGNETIC

LIGHTWEIGHT EARPHONE

The new Amp.ivox E.4 tarphone
has been primarily deveioped for
use with office dictating machines,
industrial equipments and hearing
aids where a highly sensitive,
lightweight, miniature receiver

is needed.

Available in D.C. resistances
2-2000 ohms; frequency 100-
4000 c.p.s.; diameter .835

depth 420”: weight | oz

AM PL|VOX119.

2 Bentinck Street, London, W.

SOUND ENGINEERS TO ILEEVERS—R!CHI THE FILM INDUSTRY

LeeRaser

WIPES WHOLE
SPOOLS OF
MAGNETIC
TAPE
INSTANTLY !

PRICE £9 10 0 £ Invited.
LEEVERS-RICH EQUIPMENT LTD.,

37, WARDOUR STREET, LONDON, W.| GER. 4502

Enquiries
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Attention Music Lovers! § pecial “Coronation Year” Nens

BAKERS

Selhurst

RADIO

BAKERS <Selhurst’
Quitable House, Dingwall

PIONEER MANUFACTURERS

INTRODUCING

THE NEW DE-LUXE ‘TRIPLE’ CONE LOUD-
SPEAKER 12"—|5 WATTS—I18/17,000 cps.
A worthy successor 1o our world famous 1952 ‘TRIPLE’
Cone, its perfection of Tone and Performance will
satisfy the most critical music lover.

THE NEW SPECIAL SINGLE CONE LOUD-
SPEAKER—I2"—20 WATTS—25/16,000 cps.

THE NEW HEAVY DUTY DUPLEX CONE LOUD-
SPEAKER 18"—30 WATTS—I18/15,000 cps.

Of the same high standard in Quality and Performance

as our De-Luxe model.

BRIMG THE ORCHESTRA INTO YOUR HOME WITH
A BAKER SPEAKER

RADIO
Road, Croydon.

Telephone: CROydon 2271
OF HIGH FIDELITY LOUDSPEAKERS

"DECALS"”

Transfer labels for marking
electronic equipment

® NO BAGKGROUND
@ BLACK OR WHITE LETTERING
©® PROFESSIONAL FINISH
® GOVT. APPROVED

Decals are easily applied, without instruments or
machinery in any location. Decals not only give a per-
manent neat and clear marking on panels, knobs, cables
etc., but they are also removable, e.g. when the function
of a control.is changed. The lettering is approx. tin. high.

Decals are supplied in book form as follows :

AMATEUR Mk. Il. In Black or White containing approx.
300 titles relating mainly to amateur radio and covering
transmission, reception, audio engineering, television, oscil-
loscopes, disc and tape recording.

PRICE 3s. éd. plus 3d. postage.

STANDARD Mk. Il. In Black or White approx. 750 titles
covering a wide field of electronics, including amateur and
industrial equipment, letters and numerals in 2 sizes, Greek
letters, units of quantity etc. Resistor etc. serial numbers,

PRICE 4s. 9d. plus 3d. postage.

DUTY CYCLE

SYNC PULSE

PULSE WIDTH

AMPLITUDE

ALEXANDER EQUIPMENT LIMITED

Child's Place, Earls Court
LONDON, S.W.5

FREmantle 6762

(Agents wanted ‘or Australia, Canada, South Africa, India and Pakistan)
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ALL OUR GOODS NOW OFFERED AT POST BUDGET PRICES

Irrespective of whether we paid the higher,
pre-Budget, tax, it has been decided to pass
on to our customers immediately the benefit
of the welcome reduction in Purchase Tax.
This is only one example of the EXTRA
SERVICE jou get by buying your new equip-
ment from the firm backed by EXCEPTIONAL
TECHNICAL RESOURCES. We are not just
a selling-machine, but are out to SAVE YOU
MONEY and ensure that you get the apparatus
MOST SUITED TO YOUR NEEDS. If our
10 guinea Amplifier will suit your purpose we
do not try to sell you our 15 guinea model.
ft is, therefore, DEFINITELY IN_ YQUR
INTEREST to coasult our Chief Engineer

first (available daily including Saturdays
1l a.m.-6 p.m.) before purchasing HIGH-
FIDELITY AMPLIFIER, FEEDER UNIT,

RECORD PLAYER, SPEAKER or SPEAKER
CABINET. If you cannot call, send 24d.
stamp for Post-Budgzet CATALOGUE and
BARGAIN SUPPLEMENT.

N.R.S. “ SYMPHONY " AMPLIFIERS,
fitted with the patent ‘‘three-channel system’’
giving independent control of Bass, Middle and
Top, thus affording the maximum possible
control of tone and compensation for record-
ing deficiencies. Especially essential when
mixing the playing of old and new 78’s with
the new LP records. Scratch control and
negative feedback also incorporated. Woden
transformers. S5-watt model only 10 gns,
10-watt model (push-pull triodes), 15 gns.
Carr. 5/-. When ordering, state output
impedance required if known.

GARRARD 3-SPEED AUTO -
CHANGERS, Model RC8B0A. The very
latest model, normally only available for
export. We consider ourselves very fortunate
to be able to offer this finest of all auto-
changers, fitted with special pickup arm to
take two separate DECCA or ACOS HEADS,

Or Special Offer complete with pair Acos
GP19 and GPISLP heads £I19/5/- or two
Decca XMS heads £20/10/-. Carr. and pack.
s/-. Advice re heads if required. Substantial
rexine-covered portable case to house above
90/-, carr. 5/-. Extra P.U. Head to take thorn
needles for playing your old 78’s if required
25/~ and 35/-.
MODEL RC75A, current model, same
specification as abmve but finished in attractive
beige hammer-finish instead of dark brown.
Also, 7-in. record Centre-Spindle optional
at 20/9 extra instead of obligatory. Our
special offer : £13/10/- or with two Acos
heads £17/10/- or two Decca XMS £18/15/-,
carr. 5/- extra. Extra head for thorns 25/-.
Complete in de luxe Portable case with locks,
£Sevtrs

«“SYMPHONY " BASS REFLEX CABI-
NET Kiv3, 30in. high, consist of full/-cut
27 thick heavy, inert, non-resonant patent
board, deflector-plate, felt, all screws, etc.,
and full instructions. The design is the final
result of extensive reseirch in our own
laboratory and is your safeguard of optimum
acoustic results. 8-in. speaker model, 85/-;
10-in. speaker model, 97/6 ; |2-in. speaker
model, 107/6. Carr. 7/6. Ready built, 7/6
extra.

SPEAKERS AT PRE-TAX PRICE. We
are pleased to be able to offer from our large
pre-tax stock the fine !2.in. 10-watt p.m.
speakers by Grampian. Price £7 cach plus
carriage 5/-. Smaller (taxed) speakers which
we now recommend are the Wharfdale
Bronze Bin. at 64/- and the Bronze 10in. at
92/8 inclusive. Post 2/6.

DECCA 3-SPEED GRAM UNIT, incor-
porating selected motor and ‘turntable
cushion-mounted on brown unit plate with
XMS pickup arm to take latest 3-pin plug-in
pickup heads. Units supplied with springs
for floating plate on wooden motor-board.

DECCA 3-SPEED GRAM MOTOR for
334, 45 and 78 instantly switchable £5/18/6.
All motors complete with turntable, rubber
mat and fixing screws. Post and packing 2/6.
CONSOLE AMPLIFIER CABINETS,
33in. high, lift-up lid, take Gram, Unit or
Auto-changer, Amplifier and Radio Feeder
Unit, finished medium walnut veneer.
Price 8 gns., also de luxe version, £10/5/6,
carriage extra. Bass Reflex Cabinets to
match available. Details 24d.

RECORD PLAYER CABINETS, de luxe
portable model, I6in. x [3in. x 7in. with
3in thick uncut motorboard, |5in. x 124in.
{deal for GU4A Units. Price 57/6, carr. 2/6.
MICROGRAM CABINETS, ex-manufac-
turer, brown rexine, carrying handle, room
for 3-4-watt Amplifier, Gram Unit and b:ffle
for 6%in. Speaker, attractive gold speaker
grille in front. While they last 59/6, plus carr.
and pack., 3/6. Ditto but un-renovated and
fess motorboard, zrille and fasteners, 30/,
plus carr. and pack., 3/6.

MICROGRAM AMPL.FIER, screws
straight into the above cabinet, gives amazing
quality for a portable player. Price £7/10/-,
carriage 5/-.

DE LUXE PORTABLE AUTO-
CHANGER CASES in high quality rexine,
fitted hasps. Large enough to spring-mount
any modern auto-changer. Overall dimen-
sions : 17in. x 15in. x 10%in. high. Motor-
board can be supplied cut for RC72A, 75A
or 80 or left blank. Price 90/-, plus carriage

5/-.

COMPLETE RECORD PLAYERS, single-
record and auto-change. Send for catalogue
giving details of our single record and auto-
changing models at bargain prices combined
with technical excellence.

NORTHERN RADIO SERVICES

16 Kings College Road (off Adelaige Road)

from stock at present. (Not to be confused
with auto-changers fitted with turnover
pick-up.) INTERCHANGEABLE on motor-

board with previous models. Price £15/3/3. 2/6.

Qur special offer : /
two Decca XMS Heads, £12/15/-, or with Acos
GPI19 and GPISLP, £11/10/-. Post and packing

£7/10/- or complete with London, N.W.3.
Phone : PRImrose 8314
Tubes : Swiss Cottage and Chalk Farm.

Buses : 2, I3, 113, 3I, 187.

| KW TELEGRAPH TRANSMITTERS. Two HF 300's out-

put. Operation 3.5 mc. to 16 mc.

BC610 TRANSMITTERS with speech amplifier, aerial tuning
unit, etc. Brand new.

RCA TRANSMITTERS. TypeET-4336. Complete withspeech
amplifier, crystal multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.

RCA TRANSMITTERS. Type ET-4332 modified by R.AF.
for use on crystal or master oscillator, Complete with speech
amplifier.

EX-R.A.F. 1143 TRANSMITTERS.

MAGNETO 10 LINE U.C. TELEPHONE SWITCH-
BOARDS (complete).

NO. 33 TRANSMITTERS.

A.R.88D’s, A.R.88LF’s, A.R.77’s, $27°s, HRO, R.109 and others.
AUTOMATIC HIGH.SPEED-TELEGRAPH EQUIPMENT.

«“ BOEHME '’ (U.S.A.}). Up to 400 signs per minute on line and
wireless.

NAVY MODEL TBY-8 TRANSMITTING-RECEIVING
EQUIPMENT. Output 0.75 watts on M.C.W. telegraphy and
0.5 watts on telephony. Frequency range 28-80 mc.

All above items in excellent working condition
Working demonstration upon request.

TX VALVES 803, 805, 807, 813 814, 861, 866A, DET-16 and
many others.

Large stock of Tx condensers, crystals and other components.
Alignment and repair of communication receivers and all other
short-wave equipment undertaken.

P.C.A. RADIO

Transmitter Division :(— Receiver Division :—
The Arches, Cambridge Grove, 170 Goldhawk Road,
London, W.6. London, W.12.
Tel.: RIV 3279. Tel.: SHE 4946.

Television ¢« Radio ¢ Record
' | CABINETS MADE TO ORDER

| ANY SIZE OR FINISH

CALL OR SEND DRAWINGS FOR QUOTATIONS

i B. KOSKIE (DEPT. E.)

72-76 Leather Lane, Holborn, E.C.1

t-hone : HOLborn 4777

THE WORLD’S GREATEST BOOKSHOP

* PFPOR BOOKSHS

All new Books available on day of publication.
Secoudhand and rare Books on every subject.
Stock of over three million volumes.

Subscriptions taken for magagines.
119-125 CHARING CROSS ROAD LONDON w.C.2
Gerrard 5660 (16 lines) Y Open 9-6 (Thurs. 9-7)
Nearest Station : Tottenham Court Road

e M R
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WITH HARMONIC FlLTER%#

This new Advance Constant Voltage Transformer is designed for use
when an adjustable but closely regulated source of constant A. C. volt-
age is required. The “Volstat” is ideally suitable for the most exacting
industrial applications as well as for general laboratory werk.

It provides a portable, simple to handle instrument for such duties as
instrument calibration and testing and many other operations invelving
factors that are sensitive to wave form and voltage.

Full technical details are given in Leaflet S/19W.

@® One Output Regulated,
+ 1% regulated from 0 to 260 volts.
@® One Fixed Output,
[ 9 230 volts regulated + 1%.
VO I |S IAI @® Total Harmonic Distortion less
than 5%.

@ Maximum Output 170 watts.

ADVANCE COMPONENTS LIMITED - BACK ROAD - SHERNHALL STREET - LONDON-E 17
Phone : LARkswood 4366/7/8 ‘'Grams @ Attenuate, Walt, London.

—CITY SALE & EXCHANGE—

THE HIGH FIDELITY SPECIALISTS LIMITED
90-94, Fleet Street, London, ECA4. Phone: Central 9391/2
Offer the following from their extensive stocks:
AMPLIFIERS
RADIOS LEAK TL/12 with Vari-slope pre-amplifier (as illus- TAPE
and TUNERS trated) 39 gns. or £l3.19}.0 cposit and 34 6 monthly. RECORDERS

Special offer of Soundmirror
recorders, shop soiled only,
complete with microphone and
1 reel of tape,

our price 57 guineas
(or £20.17.0d deposit and 49,10d
monthly)

Eddystone S750 com-
munication Receiver, as
new 37 guineas

Armstrong 7 valve push
pull chassis, vari-selectiv-
ity £2315 0

New Double Deccas
A.C./D.C./batt. 110-250

g g Acoustical QUAD complete with preamp. £35
v. all wave with batteries, ~ Acoust Heposit and 20,54 monthly) — Chapman SPEAKERS

our price 14 guineas 9 v. 4 wave R/G chassis separate amplifier and power

Grundig 2 speed portable
recorder 80 guineas cash
(or £28 deposit and 71/7
monthly).

Decca corner horns, polished

pack 29 guineas only as new—R.D. new Baby de
Bush export model éﬂ}g:e amtpliﬂer as advertised in thifs issue, immediate ;:a;m; n £28300. 00
clivery from us, also H.P. terms if required. .D. Junior corner horn
Eﬁxsdzs;rZagalve’ 5£:;aw(/)e56 Demonstrations daily. ' £20.0.0d
Let us take your present equipment in Suitable speakers for above—
Wharfedale Super 8 CS/L
Lowther DT4 7 valve PART EXCHANGE i Toenrasls e
T t £3417 6 :
uner um For the latest type. 1%11956%12-&;1}‘ .—fdA)l“oré 102
Lowther LES 6 valve Wges g"\jing details of your own goods, fsslem'bly.—lﬁn.ara:ldaﬁ‘i?n. ?Jrrﬁig
Tuner £2515 0 and we will give you an approximate figure. sandfilled baffle £60.12.0d.
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On STAND |16

MUREX LTD JLLISLURS I

OLYMPIA — JUNE 30— JULY 11 1953

BRITISH INSTRUMENT

will be showing

‘SINCOMAX’ SINTERED COMPOSITE MAGNETS
SINTERED PERMANENT MAGNETS * aiso TUNGSTEN
MOLYBDENUM, TANTALUM & ZIRCONIUM METALS

. . and fabricated instrument & valve components

MUREX LIMITED (Powder Metallurgy Division) RAINHAM ¢ ESSEX ¢ Telephone: Rainham, Essex 3322
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. Telephone: EUSton 8265

..................................................................

v | TRANSFORMERS

18 TOTTENHAM : s
e COURT ROAD : E: 0 l L s PLEASE NOTE THIS COMPANY'S
® 1 i NAME CHANGED FROM 1
LONDON, W.1 )
. 2 | 3 c H 0 K E s RADIOMENDERS LTD. TO
RELAYS % Tel: MUSeum 24534539 H ELECTRO-WINDS LTD.
. Business Hours I E ON THE 4th MARCH, 1953

Monday-Friday 9—35.30. E SPECIALISTS IN
Late ALEC DAVIS SUPPLIES LTD. Saturday 9—I. [ & FINE WIRE WINDINGS

RELAYS e R e R e
D.C. COIL RESISTANCE | | ELECTRO-WINDS LTD.

3,000 TYPES: 1.9Q 1o 80,0000 i

600 TYPES : 0.4Q to 9,200Q. 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY

ALSO LARGE STOCKS OF ; . ]
BoUALEE Y iR P ew O UND § LIVINSSTONE 226! EST. 1933 |
AND SLUGGED COILS. Eogpo0oaa0aa0 : --------------------------------------------------- ‘)

SIEMENS TYPE HIGH SPEED

*
CONTACTS WILL APN-9, TS-67, (}:1-89B/ARN-5,
NN ARC-1, ARC-3, ART-13
600 or 3.000 S/~ 3,000 TYPES : 8 sets. ; i i
TYPE §00 TYPES : o R BUY 113/[(1:\}?%’ Bﬁ?\?—%l SC}}{{ZZ_%
3,000 TYPES: Make (M), Break (B)- MN-31. MI-32, ARN-7, Head-
ispl;r»:nr&st\::; ')rw_:rr:‘-:;:;nnun('\g Erc:‘r:e)- . U S sets, Mikes, Cannon Amphehol
alnde Flat-silver (8-amp.), Change- any LS Ll plugs, 274-N, ARC-5, Dyna-

Over (C), in all but Tungsten: Make- motors, Test sets, “TS-” or
Before-Break (K). in Twin-silver and sgl'-ljlus sefjur? preﬁxes.

el radio State condition and Best Price
600 TYPES: (M), (B d (C), i H M
Twin-silver and(Tzvin(-p)latai?lum(. 2™ ‘\Il&craﬂ_: Radlo
AN ey parts, ndustries, Inc,

4 2 C/O. to 8 C/O, Special types made ° 85 St. John Street, New Haven,
NN up to order. equipment Cables: Arico. Conn., U.S.A.

KEY
SWITCHES
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POPULAR

\ I

T.V. AERIAL

‘ Available for all channels
‘ and Horizontal for
Pontop Pike and Belfast. |

J

A very efficient aerial
at a highly competitive
price.

Quickly and easily assem-
bled and erected.

All the principal « Tele-
[ _~ craft’ features. .I5 spac-
Sl ing, 5ft. steel stand-off

. arm. Complete in every
f detail . . .

Y £4-3-6

Therc is a TELECRAFT AERIAL for every
contingency—indoors or out

Send for Descriptive Literature.

izl

Quadrant Road, Thornton Heath, Surrey.
THOrnton Heath 1191-2-3

Depot Addresses :

BRISTOL. |4, Rose Street, Temple Way, Bristol, |.
Telephone : 21230.

MANCHESTER. 172, London Road, Manchester.
Telephone : Ardwick 2734.

BIRMINGHAM. 75, Holyhead Road, Handsworth.
Telephone : North 6301 (Ext. 2).

CARDIFF. | & 2, Stuart Street, Cardiff.
Telephone : Cardiff 25955.

GLASGOW. 423, Clarkston Road, Glasgow, S.4.
Telephone : Merrylee 4326.

BOURNEMOUTH. Canford Chambers, St. Peter’s Road.
Telebhone : 2282.

PLYMOUTH. 25, William Street (City Centre).
Telephone : 4797.

BRIGHTON. 8IA, Queens Road, Brighton.
Telephone : 28117.

WIRELESS WORLD 65

//,///%7/// W
/f Z //// T 7
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This very popular versatile 12in. Single Cone Loudspzaker
can be used for a varicty of applications where good quality
commercial reproduction is required with Audio Inputs
of up to 15 watts, Emphasis is laid on the robust construc-
tion that rakes into account the conditions met with in
some P.A. applications.

The AUDIOM 60 is eminently suitable for general public
address use, e.g. Small Theatres, Dance Halls, Ice Rinks
and Amateur Cinema Installations. Other more specialised
applications include Bass Units in multi-speaker combina-
tions, Radiograms, Electronic Organs, Electric Guitars, or
Amplified String Instruments.

Naturally we can only list a few of the many uses, although
we are always pleased to give advice on specialised require-
ments.

Goodmans Heavy Duty Output Transformer type H.4 is
specifically recommended for use with this Loudspeaker.

/ /////7///////////7// )
~~
/ SPECIFICATION

Fundamental Resonance, 35 or 75 ¢/s. Voice
/ Coil Diameter, 1}in. Voice Coil Impedance,
15 ohms. Flux Density, 14,000 gauss.
Total Flux, 158,000 Maxwells. ~ Maximum
Power Handling, 15 watts peak A.C. Overall
Diameter, 12§in. Overall Depth, 74in.

A Baffle Hole Diameter, 11{in. Mounting
%, Holes, 4 holes f;in. dia. cquispaced on a
) 11iin. P.C.D. Nett weight, 12{ Ibs. Finish,
'7//% Grey Rivelling Enamel.
Iy

iy,

%
i "

i

ity
ity Z
Uiy . i
A ot
i

(
~ o Ve
o
2 @ 2
- ~

1T

O00DMANS

GOODMANS INDUSTRIES LTD,
Axiom Works, Wembly, Middx.
Telephona : WEMbley 1200. Telegrams : Goodaxiom, Wembley, Eng.

C1

C
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MODERN TECHNIQUES PROUDLY ANNOUNCE

THE

MOTEK K4 UNIT

Employing the new super senmsitive (yellow coding

Record/Playback Head (Impedance 4,700 ohms @ 1Kc)

% Sturdy Push Button Controls.

% Electronic braking system giving smooth and efficient
braking at the touch of a button (self-contained power
unit).

% 3 Collaro Motors

* il(ewind and fast forward without handling tape and in

min.

* Essential parts machined to a very high degree of accuracy
to ensure negligible wow.

% Half track record and erase heads. At tape speed 74in.
per sec.—| hour's playing.

Y% Response 50-10,000 ¢/s.

% Pressure pads and rolier controlied by single lever.

Y Size of unit 165 x 114 x 4in.

% Most visible Unit Fittings chromium plated

% Voltage A.C. Mains 200/250 volts.

% Each unit is supplied with full instructions and circuit
diagram for suitable amplifier and is fully guaranteed.

Y Packed in rigid cardboard carton.

The Motek K4 unit is beautifully finished and its
operation and appearance is certain to satisfy the most

critical.
Pricc: 17 Guineas .

20 = toon 20,000
From your local dealer or in case of difficulty write to :— FREQUENCY w CYELES PER SECOND

MODERN TECHNIQUES 138144 Petherton Road, London, N.5. Tel.: Canonbury 5896

| TRADE ONLY

WE hold large and comprehensive stocks of all
types Radio Components. Your enquiries are
invited for condensers, resistors, volume con-
trols, fuses, valve-holders, headphones, etc., etc.,
also new surplus valves.

Ring MUS. 5929-0095, for immediate attention.

*
Loudspeakers, Condensers, R. C. SERVICES (Rﬂnlﬂ)

LF. Transformers, Vibrators, it CARRLTR ey -,
Wavechange Switches, Elec- | ' 4 - Lo - Wk

trical, wires, etc. Export e =
agents for many well-known 1 P OLYTHENE

British Radio Components. J H " F. E Q U I P M E N T

Write for Literature and Prices to: (AMBYTHENE BRAND)

.}K_ IL FORMERS
EDSTONE

co
CHOKES
STAND-OFFS
FE
(ELECTRICAL)
LIMITED

COMPONENTS

ED-THROUGHS
Send for particulars and Samples

AMPLEX APPLIANCES (KENT) LTD.

' 19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT.
(RAVensburn 5531)

! All export enquiries to

, ANTEX LTD., 3, TOWER HILL, LONDON, E.C.3.

1§, Buckingham Palace Gardens,
LONDON, S.W 1, England.
Cable Address: Edsalorg, L.ondon.
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By (Patents UK.,
b U.S., etc.)

Type 52

TWO SPEEDS - SINGLE CONTROL
FREE OF BACKLASH

Accuracy of scale reading 100%,

Coarse searching speed plus fine
setting control.

Single control knob displaced
axially to select the speed ratio.

Spring-loaded gears with auto-
matic take-up of any wear or
play between primary and
secondary drives.

Pointers geared directly to
centre spindle.

Security in operation: friction
clutch obviates overdriving.

e 1| INGHBERY IRERRECTIVE SPEED RATIOS
OF DIAL SCALE  f—

No. | MARKINGS | LENGTH | COARSE FINE
52 1,000 3.3 feet 1:8 1120
63 1,000 3.3 feet 1:8 1:120
57 2,000 6.6 feet b:is 1 :200
56 2,000 6.6 fecet 1:15 1 :200
53 2,000 6.6 feet 118 1 :200

Other TRANSRADIO specialities:—
COAX Low Capacitance Cables.

COAX Precision Connectors.

S vaTRANSRADIO LTD

138A CROMWELL RD.; LONDON,SW.7,ENGLAND

WIRELECS WORLD

Gome to the

RADIO SHOW
this Royal Year

Planned, in its unique way, to he a brilliant
part of the pattern of Britain’s “ Roval Year ”,
the 1953 Radio Show will be the finest vet.
On display will be the newest developments in
Radio, Television, Telecommunications and
Electronics, During the period of the Radio
Show, the Society of British Aircraft Con-
structors—to whose work the British Radio
Industry makes so vital a contribution—will
be staging their annual Flying Display at
Make your arrangements now

Farnborough.

for your visit to both of thesc important events.

BRITISH NATIONAL

RADIO SHOW

LONDON * Sept. 1-12

LINL
(65 g

Overseas visitors may obtain
Jull information from

THE RADIO INDUSTRY COUNCIL
59 Russell Square, London, W.C.1, England

TELEGRAMS : OIDARION, WESTCENT, LONDON

67
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b

ACTOL is an entirely new and different rosin-cored solder.

It is
manufactured by an exclusive process to a formula developed after years of
research in the Enthoven laboratories.

The rosin in ACTOL is chlorine-free.

It contains no additive which can
possibly alter the desirable physical and chemical properties of the flux.

and sprea(]ing power without affecting its other natural properties.
ACTOL has the ENTHOVEN stellate core with six points of rapid

solder wall collapse, this has proved to be the most efficient type of solder -
core for effective release and wetting.

ACTOL leaves a hard, non-hygroscopic, non-corrosive, residue of .
maximum insulation resistance.

¥

|

|

|1

1

|

|

|

|

| ACTOL’S flux is vitalised in a unique way to give increased wetting
|

[ ]

]

|

|

|

8

i

|

|

|
i

T
THE LATEST FNTHOVEN
e DEVELOPED AND MANUFACTURED AT THE ENTHOVEN SOLDER FACTORY
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only vita lised

Brior to its introduction, extensive tests were carried out on ACTOL for many months in
the laboratories of telecommunication equipment and electronic instrument manufacturers. These
tests l)r'ove(l conclusively that ACTOL is \'astly superior to any other rosin-cored solder in the

production of long-lasting, faultless joints.

ACTOL is imlispensal)le wherever joints are required to give efficient service over long I)Criods
and where, theretore, increased tluxing action is desired without the possibility of harmful residue.

ACTOL solves the problems involved in the soldering of hne
wires in telecommunication equipment, in electronic instruments
and all delicate electrical work.

ACTOL is particularly suitable for soldering non-ferrous
metals such as copper, brass and nickel-silver and many electro-
plated surfaces.

ACTOL is A.1.D. approved. e In all standard tin/leacl alloys,

10-225.W.g. @ A sample of ACTOL will be gladly sent on request.
e Technical advisors are available for free consultation at all times.

AID TO EFFICIENT SOLDERING

Marketed by: Enthoven Solders Ltd. Enthoven House, 89, Upper Thames St., London, E£.C.4. Tel: MANs:on House 4533
(24
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N

i

Musiz [ov2ts evervwhere are deranding th Vanarchl'—'-the
new idea mautcmatic recore dhangers. Wiker before have
they had =zuch fidelity of D7e: comzletzlv automatic
selecrion cf all records—I12"=10" and 7 such ease of
operztiomend unfailing reliztzKty.

Many lead ng set makers fit ¢ Monarck as standard—

vour request for informatio= will bring fL | details by
retur .

Birmingham Sound Reproducers Ltd., Old Hill. Staffs. €rams: ‘Elecronic Qld Hill, Cradley Heath.’
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AND ELECTRONICS
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Manraging Editor : HUGH 8. POCOCK, M.LE.E.
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A
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House, New Street, 2. Coventry: 8-10, Corporation Street. Glasgow: 26B. Renfield Street, C.2. Manchester : 260, Deansgate, 3.

WWW:.americanradiohistorv.com


www.americanradiohistory.com

72 WIRELESS WORLD JUNE, 1953

VALVES, TUBES £ CIRCUITS

6. DMI0—SUBMINIATURE TUNING INDICATOR
FOR BATTERY OR MAINS RECEIVERS (Contd.)

T

APPLICATION IN VARIOUS TYPES
OF RECEIVERS

Battery Receivers Those reccivers provided with a 90-volt
battery operate with an h.t. of about 85V after deducting the
negative grid bias required for the output valve. In such a
receiver a DM70 connected with pin 4 earthed has a cut-off voltage
of —10V, which is adequate to indicate the strongest signal likely
to be encountered. Similarly for a 67.5V battery, the h.t. is of the
order of 60V giving a cut-off voltage of 7V when connected
with pin 5 earthed.

A.B.C. Receivers In an A.B.C. receiver it is usually necessary
to connect the filament of the DM70 in series with the filaments
of the other valves. With a chain of valves having 50mA fila-
ment the 25mA filament of the DM70 should be shunted by a 560 resistor.  The positioning of the
DM70 in the filament chain needs careful consideration to ensure that the values of grid voltage at
zero and at maximum signal give the optimum amount of indication on the DM70.

A.C. Mains Receivers The filament of the DM70 can usually be fed from a 6.3-volt transformer winding
through a series resistor of 2200 5+ 9%. Alternatively, a 3.15V centre-tap on the heater supply can
be used, the value of the series resistor then being 820 +109,.

It is not recommended that the filament of the DM70 be fed with a direct current from the cathode
resistor of the output valve owing to the possibility of wide variations in this current resulting in
reduced life of the indicator.

The recommended anode voltage for the DM70 in mains receivers is 60V, which can be obtained from
the h.t. line by means of a series resistor. This results in a sliding anode voltage dependent upon
the current of the valve and so extends the range of grid control to deal adequately with sirong
signals in a very sensitive receiver.

As the filament is supplied with an alternating voltage il is necessary to Lake precautions to prevent
hum being introduced into the a.g.c. circuit from the grid of the DM70.

A.C./D.C. Receivers The filament of the DM70 shunted by a suitable resistor may be connected in
scries with the heaters of the other valves in an A.C./D.C. receiver provided a surge current limiting
device is also included in the series circuit. For mains voltages above 160V the shunt resistor
should be 18Q £109, when included in a 100mA heater chain.

Reprints of this advertisement together with additional data may be obtained free of charge from the address below.
Mullard
MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2.
MWV 230
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FExhibitdions

lT would be ungracious—and indeed, foolish— to
complain that too much limelight is thrown on our
art. All the same, the very large number of exhibi-
tions concerned with radio and clectronics are some-
thing of an embarrassment to many people, including
visitors and exhibitors as well. Although almost all
the exhibitions with which we are concerned
nowadays arc in fact, if not in name, specialized,
there is a good deal of overlapping between them.
Manufacturers, naturally enough, want to show their
products to the largest number of potential uscrs,
who, in their turn, want to see what is available to
them. But is it possible to avoid the present dupli-
cation of effort and to reduce the expenditure of man-
hours and money by both exhibitors and visitors?

An exhibition organized by the Radio Communi-
cation and Electronic Association, with collaboration
of the Ministry of Supply, was held recently at Farn-
borough for the benefit of delegates from the Euro-
pean Defence Community, N.A.T.O. and the British
Commonwealth. It was supported by firms in the
components and valve sections of the radio industry,
and though outwardly of a military character, did in
fact cover a much wider field. With some justifica-
tion this was claimed to be “ the most comprehensive
display of electronic equipment held anywhere in the
world.” The pity of it is that this impressive show,
which presented the *professional” side of the
industry as it has never been presented before, was
seen by a mere handful of visitors.

Thz success of the Farnborough show gives rise to
the thought that, for purposes of exhibitions, all radio
could be divided into two sections, which might very
roughly be described as professional and domestic.
The first category would include all products for
communication, industrial, commercial and military
applications. The domestic show would, of course,
deal predominantly with broadcast receiving equip-
ment, but might also cover electronic equipment
intended to some extent at least for the general
public, including perhaps “business radio.” The
advantage would be that annual exhibitions organized
in this way would provide a focal point of the year

WIRELESS WCRLD, JUNE 1953
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for developments in the main spheres of activity.
Such a scheme might not entirely avoid the need for
specialized exhibitions, but would at least allow them
to be still more specialized, and thus obviate much of
the wasteful overlapping that now occurs.

Television Conversion

A LETTER from a correspondent, printed eisewhere
in this issue, expresses the view that the problems
involved in designing converters for adapting existing
television receivers for reception of the proposed
alternative service are rather more difficult than is
commonly believed. No doubt, certain types of set,
operated in favourable conditions, could be fairly
simply adapted, but it does seem most unlikely that
a standardized design of converter, applicable to all
sets in all conditions, could be produced at low cost.

The tunable receiver having channel selection
under the control of the user will lend itself more
readily to conversion to the new band, and so it is
to be expected that this type of set will become
increasingly popular when the start of the alternative
service becomes imminent.

An allied problem that has not yet been touched
upon at any length is that of aerials for two-band
reception. That is one of the many matters con-
nected with the proposed alternative television service
that we hope to discuss in detail in the near future.

Local Conditions

THE task of the B.B.C. in providing an acceptable
medium-wave signal for the whole country is not an
enviable one, and becomes more difficult as time goes
on. To an increasing extent, compromises are neces-
sary. Ciritics of B.B.C. quality are inclined to over-
look the fact that a transmitting technique that satis-
fies the listener who lives, figuratively speaking, on
the doorstep of a station is quite unacceptable to those
in the wilds. The only way out of this difficulty lies
in the use of v.h.f.

245
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Components and Techniques

Survey of the R.E.C.M.F.

and Physical Society’s Exhibitions

Since the above two exhibitions ran more or less concurrently in London this
year and also overlapped to some extent in their types of exhibits, we have
selected the most interesting items from both shows and combined them into

this one report.

No distinction is made between Physical Society exhibits and

R.E.C.M.F. exhibits, but each section dealing with components is followed by
a list of the exhibitors in that class.

RESEARCH AND MATERIALS

The problems of noise measurement in fractional-ohm
resistors at temperatures of the order of 20 deg K (—253
deg C) are formidable and offer an interesting challenge
to the amplifier designer. These have been successfully
solved in an amplifier designed by P. J. Baxandall at the
Telecommunications Research Establishment. Two input
transformers are used, the first operating at low tempera-
ture and stepping up to 300 in order that the leads to the
refrigerant container shall be thin enough to avoid too
much loss by heat conduction; the second transformer
provides an impedance of 1 MQ at 4,000c/s. In design-
ing the first transformer it was found that at 20 deg K
the permeability of Mumetal falls to a third of its normal
value, but the shunt eddy-current losses are not appreci-
ably effective. At the lcvel of the noise to be measured
microphony in the input transformers is a serious factor,
and anti-vibration mounting is necessary. In order to
reduce shot noise in the first stage, an ME1400 version
of the EF37A was used under electrometer conditions with
an anode current of 110 #A and grid current of 107" xA.
When used with a tuned circuit having a Q of 50 to
800 ¢/s, the noise factor was 2.7db (a figure of 3db was
stipulated).

A compact selective amplifier for the analysis of fluctua-
tion noise in germanium rectifiers has been developed by
the Radio Research Station, Slough. The basis is the
RC circuit due to Schneider (Phil. Mag. 1945, Vol. 36,

. 371) and five resonant frequencies are provided at
0.1, 0.04, 0.02, 0.01 and 0.005 ¢/s with an effective Q of 8.

The transparency to infra-red radiation of germanium
is exploited in a demonstration, by T.R.E. of the modula-

G.E.C. wide-band panoramic v.h.f. receiver.
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tion of a beam. The transmission of infra-red through
the germanium is dependent on the number of current
carriers present in the germanium and this can be varied
by applying an audio signal to a contact fulfilling a similar
function to the emitter in a transistor. It was shown that
some plastics with high light transmission are relatively
opaque at the frequency used, 1.5 x 10° Mc/s (2 microns).

Selenium in its amorphous form is also transparent to
radiation from the infra-red to centimetre wavelengths,
and “ optical ” components such as prisms and lenses have
been made by a simple casting technique by the Services
Electronics Research Laboratory, Baldock.

An infra-red image converter tube has been applied by
Prof. B. K. Johnson (Imperial College) to the microscopy
of opaque specimens, and is being used in the examination
of minerals for the identification of uniaxial and biaxial
crystals.

The detection of impurities in air by the change in
emission and surface potential of a prepared plate at
normal temperatures was demonstrated by the Signals
Research and Devclopment Establishment (Christchurch)
using a vibrating capacitor in association with a selective
phase-sensitive amplifier-detector. Potential changes of
the order of 10 #V can be measured.

Exploration of the wavelengths and field patterns asso-
ciated with different oscillation modes in a magnetron is
effected in apparatus designed by S.E.R.L., Baldock, by
means of a rotating pick-up probe extending from the
surface of the cathode. The anode is excited by a tunable
oscillator and mode “ contamination” is readily visible
on a c.r.t. display. By changing the axial positions of the
excitation and pick-up probes, longitudinal distributions
of r.f. voitage can be explored.

Some results of research into the effects of irradiation of
insulants by radioactive emanations has been disclosed by
the Ministry of Supply. Cross linking in long-chain
polymers, such as polyethylene, affects not only the mech-
anical and chemical properties such as elasticity, melting
(transition) point and solubility, but also the power factor
which is increased at 65¢/s and 1 Mc/s, but appears to
be unchanged at 9,000 Mc/s.

Although well past the “breadboard” stage a G.E.C.
wide-band panoramic v.h.f. receiver developed by the
Research Laboratories is conveniently included in this
section, if only to show that there can be no hard dividing
lines between research, development and production. It is
of the double superheterodyne type and gives c.r.t. display
of all signals in bands 10 Mc/s wide between 80 and
220 Mc/s. Sensitivity for twice peak noise level is 10 »V,
and limitations usually set to bandwidth by considerations
of image rejection have been overcome by sweeping the
second oscillator through the converted signal *requency
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in the if. amplifier. Pulses on either side of zero beat
for each signal are combined to give a single response
in the display. Frequency markers are derived from a
quartz crystal.

Materials

Some interesting developments are taking place in the
field of magnetic materials which will upset many precon-
ceived ideas on the subject. Having become more or less
accustomed to the idea of ceramic (ferrite) permanent
magnets such as Mullard “ Magnadur,” we must now
accept soft iron permanent magnets. The prediction of
Prof. Néel of the University of Grenoble, that pure iron
should develop very high ceercive force when the particle
size is of the order of magnitude of a magnetic domain,
has been experimentally confirmed and is found to be a
maximum when the crystal size is between 0.1 and 0.01
micron. Above and below these limits the material
exhibits its familiar “ soft ” characteristics. The problems
of producing the right grade of power have been solved
and G.E.C. 1n this country are now supplying ** Gecalloy
Micropowder” magnets in a variety of shapes. The
powder has strong cohesive propertics and can be cold
pressed at normal temperatures without a binder, though
a binder is an advantage in some applications. Like the
ferrites, micropowder magnets are light, easily moulded
and have low eddy current losses, but they have the added
advantage of mechanical softness and ease of working.
Their properties can also be controlled and in particular
the ratio of remanence to coercivity can be variced over a
wide range. Energy content ranges from 0.5 to 1.7 x 10°
gauss-ocrsteds according to the grade of the material and
coercive forces up to 700 oersteds are available.

Among conventional magnetic alloys the .introduction
by Telegraphic Construction and Mamntenance of a new
series of high-saturation alloys with properties compara-
ble with Permendur, but with better machining qualities
was noted; and Swift Levick are now producing columnar
crystal anisotropic permanent magnets in simple shapes
on a quantity basis. Made under the trade name of
“Columax ” this alloy has an average energy content of
6.8 x 10° gauss-oersteds compared with 5x10° for
Alcomax III.

London Electric Wire (Lewcos) are now producing
instrument wires with p.t.fe. coatings from 0.0005 to
0.0015in thickness with adequate adherence and abrasion
resistance to withstand normal hazards of winding. Syn-
thetic enamel coatings with greater abrasion resistance than

COMPONENTS AND ACCESSORIES

The fact that we now have five television channels
all occupied is emphasized this year by the appearance
of a five-channel tuner for receivers. Made by Cyldon
it has an EF80 r.f. amplifier and an ECCS81 fre-
quency changer, and the channels are selected, not by
a continuously variable control, but by switching in incre-
mental inductances. The power gain of the unit is 24db
and the i.f. output can be either in the band 9.5-14 Mc/s
or the band 15.5-22 Mc/s according to the receiver manu-
facturer’s requirements.

Another thing which is more of a sub-assembly than
a component is the Igranic e.h.t. generator, for use with
the new transformerless line scanning circuits. It contains
an inductor for boosting the line flyback voltage, an EYS1
e.h.t. rectifier and variable inductor for linearity control,
the whole being mounted on a moulded base-plate. The
unit supplies an e.h.t. voltage of 13.5kV.

For c.r.t. focusing, permanent magnets moulded from
insulated metal powder are coming very much to the
fore. Having the advantage of high resistivity, they can
be placed close to deflector coils without affecting their
performance. An example of their use is 10 be seen in
the focus unit made by Elac, designed for wide-angle c.r.
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conventional oil-based enamels are now available, under
the name “Diamel,” on precision resistance wires made
by Johnson, Matthey. A new range of wires introduced
by B.I. Callenders and known as “ Fifty Three” have a
new strongly adherent and abrasion resistant enamel
coating with mechanical and electrical properties inter-
mediate between oil-base and vinyl acetal enamels. Non-
stretching binding twines, treated with p.v.c., and designed
to withstand tropical acceptance tests, are now available
from Associated Techincal Manufacturers.

Although, for all practical purposes, modern activated
rosin solder fluxes are non-corrosive, there is still prejudice
against their use in some quarters, and ordinary rosin is
used in spite of its slow and uncertain fluxing properties.
Enthoven have discovered a method of increasing the
activity of rosin-cored solder without the use of chemical
additives and have marketed the product under the name
of “Actol,” with a characteristic stellate core, in all stan-
dard tin/lead alloys and gauges.

To increase still further the ratio of solder to flux in
their three—cored solders “ Multicore ”’ have developed an
improved activating agent “ Pentacol ” which will in future
be incorporated in their Ersin fluxes which now form
2.2 instead of 3.4 per cent of the total weight. Fluxed
solder in tape form is a new departure from Multicore.
It can be wrapped round a pair of wites and makes an
effective joint when heated by a match flame.

Aluminium soldering has always been regarded as
difficult, but a new process developed by the Sheffield
Smelting Co., shows more than usual promise and can
be carried out with ordinary torch flames at a temperature
of 450 deg C. The joints will withstand the accepted
accelerated corrosion tests.

Makers*: Associated Technical Manufacturers (B, C, IM, IS, W);
Bakelite (IM); Geo. Bray (CE); B.I. Cullenders (C, CO, 1S, W);
British Moulded Plastics (IM); Bullers (CE); Clarke (CF, IM,
1S); Connollys (IM, W); De La Rue (IM); Duratube and Wire
(C, CO, IS, W); Enthoven (S); Fine Wires (W); Hellerman
(IM, IS); Henley's (CO, IM, W); London Electric Wire (CO,
W); Long & Hambley (IM, IS, RP); Magnetic and Electrical
Alloys (L, M); Marrison and Catherall (M); Micanite and
Insulators (CF, B, CO, IM, 1IS); Mullard (DC, M); Multicore
(S); Murex (M); Mvycalex (IM); James Neill (M); Reliance Wire
(B, C, CO, IS, W); Rola-Celestion (D, L, M); Salford (DC, M);
Geo. L. Scott (L); S.T.C. (M); Steatite (CE); Suflex (B, CO,
IM, IS, W); Swift Levick (M); H. D, Symons (IM, IS); Taylor
Tunnicliff (CE); Telcon (C, DC, L, M W); Thermo Plastics
(CF, IM); Transradio (C, IS, W); United Insulator (CF, CE, IM);
Vactite Wire (W).

Abbreviations: B, braiding; C, cables; CE, ceramics; CF, coil
formers, bobbins; CO, cords; DC, dust cores; IM, insulating
materials; IS, insulating sleeving; L, laminations; M, magnets
and magnetic alloys; RP, rubber products; S, solder; W, bare
or covered wires.

»

Right: lgranic e.h.t. unit
for direct-drive line-scan
circuits.

Left: Five-channel
television tuner by
Cyldon,
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tubes. This has two ring magnets mounted with their
fields opposing, and focus is controlled by varying the
spacing between them—the minimum field being when
they are closest together. The unit centains two other
rings, magnetized transversely, which can be adjusted to
centre the picture.

The problem of mounting the variable inductors used
for width and linearity control has been solved in one
way by Egen Electric, who have combined them into a
twin unit, and in another by Plessey, who have stowed
them in the mounting bracket of their new line scan
transformers.

Makers : Advance, British Moulded Plastics, Cyvldon, Egen, Electro
Acoustic Indus(ncs, Igranic. Long & Hambl\ Magnulc & Elec-
trical Alloys, Mullard, Plesscy, Thermo-Plastics, Weymouth,
Whiteley.

Capacitors

Metallized polystyrene film capacitors figure among
the latest T.C.C. products. These are comparable
in size to small paper types but have infinitely better
characteristics. Capacitances up to 0.5 #F arc¢ available.
Another plastic film capacitor, also made by this firm,
has the exceptionally closc tolerance of +}§ per cent only
and power factor of 0.0005.

The potertially high stability of silvered mica capacitors
is not always possible to retain when stacked plates
are used, but Johnson, Matthey have introduced a new
manufacturing process in which the stack is bonded by

Left: Plessey ‘* Cas-
film” silvered
ceramic  capacitors.

Below: Two of the
Parmeko Jupiter range
of resin potted trans-
formers.

Above: Zenith twin-brush i S
Variac variable voltage trans- 8 -
former.

§ a5 Above:

picture centring.
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Left: Selection of T.C.C. latest type capacitors.
Elac focusing unit with device for
Right:
aerial lens for the 9-mm wavelength.

firing at a controlled temperature. Reduction in size
is claimed as a by-product of this process.

Wider temperature ranges are a featurc of some of
the latest Hunt's capacitors; for example, their
“ Thermetic Midget” can be used without derating from
100 deg C to +120 deg C.

A new technique is exemplified by the Plessey “ Cas-
film” silvered ceramic film capacitors. The smallest,
measuring 0.2 in square only, provides a capacitance of
0.001 »F at 120V d.c. working.

Some interesting miniature trimmers for television ang
v.h.f. applications have appeared this year. Cyldon has
a chassis-mounting model with ceramic insulation of 0.5
to 3pF or 3 to YpF, Wingrove & Rogers onc of 0.5 to
3.5pF with P.T.F.E. insulation and Mullard have a
new version of their concentric air-dielectric trimmer
with precision adjustment.

Makers*: Cyldon (T, V), Daly (E), Dubilier (C, E, M, P, T), Erje

C, T), Hunt (E, M, P), Jackson (T, V), Johnson. Matthey (M).

London Electrical Mtg. (C. M), Mullard (T, V), Plessey (C,

T, V), Stability (C, M). Static (P), Suflex (F), T.C.C. (C. E

M, P. T). TM.C. (F, P) Waiter (T), Wego (M, P), Welwyn

(T), Wingrove & Rogers (T
*Abbreviations:  C=ceramic, E —electrolytic, film.

M =mica, P=paper. T =trimmers, V =variable.

F =plastic

Resistors

To produce a standard resistance of 0.0001 ohm is in
itsell no mean achievement, but to guarantee its accuracy
to 0.03 per cent demands such skill that few can emulate.
Yet standards of this value, increasing in decade steps
to 1,000 ohms, arc now included in the Sullivan range
of standard components. Salford have a new range of
precision wirewound poieatiometers intended primarily
for usc in desyn systems. They have tapped windings,
single and double clements, twin wipers and provision
for 360-deg rotation.

Miniaturization is extending into unusual fields; for
example, Painton has introduced a range of miniature
faders and attenuators of the type generally used in
control consoles. Some are of the edgewise pattern and
occupy very little space.

A glimpse into future development was vouchsafed by
some unusual fixed resistors shown by the Ministry of
Supply. In one case a form of conducting glass is applied
to glass plates and rods and then fired to fuse the
whole together. In another, microscopic films of one
of the precious metals is applied to glass plates and
glass fibres. The former is etched to produce long paths
and various values of resistance, while the fibres are
wound on rods to provide a high resistance in a compact
form. High stability is the aim in these dcsigns.

Makers*: Doran (S), Dubilier (C, Hs, W), Egen (C), Erg (Hs, W),
Electrothermal (Hs), Electronic Components (C. W), Erie (C, Hs,
W), Morganite (C). N.S.F. (C. W), Painton (Hs, W), Plessey (C.
W), Pye (W), Salford (W), Sullivan (S), Welwyn (C, Hs, W),
Whiteley (C).

*Abbreviations; C=carbon, Hs=high stability, §=standards,
W =wirewound.

Transformers
The extension of the resin “potting” technique, as

used for certain sub-muniature radio assemblies, to the

Marconi 4-ft metal
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construction of mains transformers may prove an im-
portant advance in the design of this class of component.
It results in a considerable saving in size and weight of
the article and also in the materials used for clamping
the core and gencrally providing ecither an attractive or
functional finish according to the use to which the com-
ponent is put.

The potting resin not only provides a seamless pro-
tective casc, but beforc setiing it penetrates all parts
of the core and windings and gives internal as well as
external sealing. Transformers and chokes constructed
in this way are extremcly robust and will withstand a
considerable amount of rough handling.

Examples of the potting technique as applied to these
components are the Jupiter range made by Parmeko and
the Pentland secries introduced recently by Ferranti.

To the Variac range of variable voltage transformers
made by Zenith Electric has been added some new models
in open and enclosed types fitted with twin brushes and
providing two independently controlled output voltages.
Makers: Advance, Bulgin, Electro Acoustic. JFerranti, Goodmans.

Gresham, Igranic, Parmeko, Partridge, Pi¥ssey, Rola-Celestion,
T.M.C., 'Weymouth, Whiteley, Woden, Wearite, Zenith.

Aerials

A few minor improvements and one Or two new
indoor television acrials scem to comprise this year’s
contribution to broadcast aerial design.

Belling and Lee have moditied the reflector (and
director) fitting of their tclevision aerials to simplify
assembly and also impart greater strength. A clamping
device is used which by means of a single screw simul-
tancously locks the elements and secures the fitting to the
cross-arm.

A square-section cross-arm is Wolsey’s contribution to
the general betterment of aerials. It is claimed to secure
the elements more positively, prevent displacement by
high wind and also enables the aerial to be part assembled
in the factory, thus simplifying the ercction on the site.

Antiference have a new indoor tclevision aerial called
a “lLoftex” for either vertical or horizontal mounting
and based on the Antex (X-type) principle. This firm
has introduced also a new type of car aecrial with a
swivelling split-ball base for scuttle mounting at any
desired angle of slope. It is telescopic, extends to 62 in
and closes to 24 in.

Aerial lenses for the 9-mm wavelength in metal and
in plastic were used for an Interesting demonstration
staged by Marconi’s to illustrate some of the charac-
teristics of this type. They varied in size from 6in to
4ft in diameter. These lenses are now f{inding certain
applications in relay systems.

Makers*: Antiference (B, C, T), B.I. Cullender’s (B, C), Belling-

Lee (B. C, T), Henley's (C), Marconi’s (S), Reliance Wire (C),

Sutlex (C), Telcon (C), Transradio (C), Wolsey (C, T).

*Abbreviations: B—sound broadcast. including anti-interference.
C=cubles and feeders, S=special types, T = television.

Sub-assemblies

The printed circuit technique is used by Eire in a
range ol compact resistance-capacitance units covering
such requirements as diode filters, triode and pentode RC
couplings and various other combinations.

A considerable saving in assembly time can be effected
by the use of these units. In one particular case six
joints replace some 16 or so if separate components are
used.

Interference suppressors form another convenient sub-
assembly and as produced by Dubilier they comprise
capacitors and chokes of one kind or another. A special
range of tclevision suppressors is now available for use
on or in small domestic appliances such as electric sewing
machine motors and hair dryers.

Chassis Fittings

Careful insulation is the main feature of the latest
valveholder from McMurdo.® Intended for B9A e.h.t.
rectifiers, it has a Nylon-loaded Bakelite socket moulded
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Some modern miniature trimmers; (b) Mullard air-dielectric
with precision adjustment, (<) Cylden television model,
(d) Wingrove & Rogers with P.T.F.E., insulation compared
in size with a Hunt's ** Micromold "’ (a) measuring -in long.

Left : Belling-Lee
double-screened
coaxial  plug and
socket.

HT +
(4)

AR AR A

= ; Erie pentode RC coup-
fer employing printed
circuit technique. The
circuit is shown also.

@y 4 (o) {n (3)
G, A 3 G8.

Below: Dubilier television interference suppressors and some
of the special chokes now available,
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Left: Bulgin micro-switch
with side cover-plate re-
moved.

Right: Barrier
terminal strip
by Carr
Fastener.

Left: Tannoy 100-

i watt loudspeaker for
airfields, harbours,
etc,

Right: Coldring No. 200
magnetic pickup.

Left: Front and back
plates of Acos Mic. 32
microphone capsule,

Right: Collaro *‘Studio™ crystal
pickup.

Below: Plessey I5-inch moving-
coil loudspeaker.

into a Polythene shroud with an integral Polythene

mounting plate, and the safc working voltage to chassis

i1s 25kV. This firm is also producing a quartz crystal
socket which will take two types of crystals, those with
3-in pin spacing and those with -in spacing.

Belling-Lee have put on the market a very useful
double-screened coaxial plug and socket. The contact
assemblies are interchangeable in their housings ro give
cither fixed-plug and free-socket or free-plug and fixed-
socket, and the two parts are secured by a half-turn
locking ring on the housing of the free part. Another
improved connecting device is a moulded terminal strip,
made by Carr Fastener, with screw terminals on the top
face and small insulating barriers separating them. This
is claimed to be more reliable than the usual strip con-
taining metal inserts.

The range of cabinet components made by Widney-
Dorlec now includes parts for miniature cabinets. These
are made on a rather different principle from previous
ones and are designed for spot welding. This firm also
has a new telescopic mounting for draw-out chassis which
locks in two places.

Mak-=rs : A.B. Metal Products, Aerialite, Antiference, Belling-Lee,
Berco, British_ Mechanical Productions, British Moulded Plastics,
Bulgin, Carr Fastener, Colvern, Cosmocord, Electronic Compon-
ents, Electrothermal Engineering, G.K.N., Goldring, Hasset &
Harper, Hellerman, Igranic, Imhof, Jackson Bros.,, Long &
Hamoly. McMurdo. Pa nton, Piessey. Reslosound. " Simmonds
Acrocessories, Steatite, Telcon, Thermo-Plastics, T.M.C., Trans-
rad o. Tucker Evelet. Umted Insulator Co.. Walter, Wevmouth,

Whiteley, Widney-Dorlec, Wimbledon, Wingrove & Rogers,
Wireless Telephone Co., Wolsey,

Switches

There was nothing very outstanding in switches this
year except that Bulg.n have produced a new and smaller
version of their well-known micro-switch. Broadly the
mechanism is as before (see picture) but it has been made
smaller by folding back on itsclf the spring leaf on which
the operating stud presses. Also, the moulded Bakelite
body has been madec as a flat tablet only tin thick. The
switch can be operated with a pressure of less than an
ounce and a movement as small as 5 hundredths of an
inch, and will break a current of up to 3 amps.

Makers : A.B. Metal Products, Belling-Lee. Berco. British Mech-
anical Productions, Bulgin, Diamond H Switches, Electronic
Components, Electrothermal Eng.neering, Erie, N.S.F., Painton,
Plessey, T.M.C., Walter, Whiteley, Wearite.

Sound Reproduction

An interesting new p.a. loudspeaker has been developed
by Tannoy for a.rfielas, haroours, etc. The singie driver
unit is rated to handle 10 watts (120 watts peak) and is
used in conjunction with a 200-c/s cut-off horn to give
an electro-acoustic conversion efficiency of 50 per cent.
The pressure unit 15 waterproof and incorporates a
switched transformer for coupling to line impedances of
50, 100, 200 or 330 ohms; the coil impedance is 8 ohms.

Plessey have developed a conv.ntionai cone loudspeaker
with a power-handling capacity of 25 watts. It is 15 inches
in nominal diameter and has applications both as a pa.
unit and as a bass unit in high-quality loudspeaker com-
binations. Elliptical-type loudspeakers have now been
added to the range of “Elac” units made by Electro-
Acoustic Industries.

In the new “53” series of Collaro gramophone motors
and record changers a new speed-change mechanism with
a large-diameter, concentric-ground rubber idler has been
designed with a' cam mechanism to minimize wear when
changing speed. A new crystal turnover pickup head,
the “ Studio,” has been added to the existing Collaro range
and incorporates a simple screw fixing for the replaceabie
cant:lever stylus arms.

A turnover pickup working on the moving-iron magnetic
princ.ple, giving an output of 0.5V at 3.16 cm/sec lateral
velo:ity has been marketed by Erwin Scharf (Goldring
No. 200) The armature is coupled to the stylus by a
rubber block in which the cantilever arm is a push fit.

Garrard are now in production with a new transcription-

\WIRELESS WORLD, JUNE 1953

WwWWwWWwW.americanradiohistorv.com


www.americanradiohistory.com

Above: Mullard double tetrode for use

“ at u.h.f.
}; l{ Left: Brimar reliable valve with
l ! flying leads (equivalent to RI8).

type 3-speed turntable (Model 301) in which speed
fluctuations are less than 0.2 per cent. ]

A new crystal microphone of interesting design, the Acos
(Cosmocord) Model 32, is of the diaphragm-driven type,
and has a flat response up to 6,000 c/s. Cavity resonance
is controlled by a specially shaped back plate which reduces
volume and compliance of the enclosed air, while the front
plate carries a buttressed lug which perfo.rms the dual
function of providing rigidity and improving the polar
response of the microphone.

Makers (Companents)*: Birmingham Sound Reproducers (GM,
GU, RC, PU); Collaro (GM, GU, RC, PU); Cosmocord (E, M,
PU); Ediswan (RC); Electro Acoustic Industries (LS); Garrard
(GM, GU, RC, PU); Goodmans (LS, M); Plessey (GM, GU,
RC, LS, PU); Reslosound (LS, M); Rola-Celestion (D, LS); Gold-
ring (PU); Tannoy (LS, M); Truvox (LS); Vitavox (LS, M)
Whiteley (LS, M).

Abbreviations: D, diaphragms; E. earphones; GM, gramophone
motors; GU, gramophone units; RC, record changers; LS, loud-
speakers; M, microphones; PU, pickups.

*

Valves and Cathode Ray Tubes

Sub-miniature valves with indirectly-heated cathodes
are quite a new thing in this country. Osram have
produced two fpc:ntodes, a triode, a beam tetrode
and a rectifier of this type, while Mullard have a triode
which can be used at frequencies up to 500 Mc/s. In
directly-heated sub-miniatures, Mullard are contributing
two new hearing-aid pentodes, the DF64 and DL64,
designed for 15-V h.t. batteries and with the very low
filament consumption of 10mA. Also very economical

ELECTRONIC APPARATUS

The definition of “electronics” concerned with the
extension of man’s senses was well illustrated this year by
three interesting aids to visual observation. One, pro-
duced by Philips, is an instrument for intensifying x-ray
images so that the radiologist can see them immediately.
It works on the image converter principle. The x-ray
image is formed on a fluorescent screen and this is in
contact with a photo-cathode, which emits a correspond-
ing pattern of electrons. The electrons are accelerated by
an electrode carrying a high positive potential and focused
on to a second fluorescent screen very much smaller than
the first. As a result of this acceleration and reduction
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Four-gun oscilloscope c.r. tube made by 20th Century
Electronics.

to run are their new miniature valves for portable battery
sets—the filament consumption being only 25mA. Another
new miniature battery valve is the Brimar 1AC6 heptode
frequency changer, which has an h.t. consumption of only
0.7mA and will operate up to 30 Mc/s. Brimar have
also produced an c.h.t. rectifier, the R19, which has the
high peak inverse voltage of 25kV, and is enclosed in a
lead-glass bulb to prevent radiation of x-rays.

Production of reliable valves is continuing and this
year a new range is available from Osram. ‘The valves
are mechanically-improved versions of existing Osram
types and are known as the “Q” series. Brimar have
extended their range of “ Trustworthy” reliable valves
with equivalents of the 6AMS5, 6C4 and R18.

Two transistors of the point type are now available
on the British market. These are the Osram GET1 and
the S.T.C. LS737, both of which can be used to give a
gain of about 20db. New germanium diodes are being
made by S.T.C. and Mullard.

In cathode ray tubes much interest has been aroused
by an oscilloscope tube containing four separate guns,
made by 20th Century Electronics. It operates at 5kV
on the final anode and the deflection sensitivity is just
under !mm per volt. Each gun has independent deflect-
ing plates and the makers claim there is no interaction
between them.

Another tube with more electrodes than usual is the
Mullard 17-in rectangular television tube MW43-64.
This is basically a tetrode, but has an extra electrode
between the accelerator and the final anode for improving
the uniformity of focus over the whole screen. Like the
new Ediswan 15-in tetrode CRM153, this tube has a
tinted glass face. Two more tetrodes are being made by
Brimar, a 14-in rectangular tube C14FM and a 17-in
rectangular tube C17FM.

Remarkable for its extremely small size is the Ferranti
KDI10 voltage stabilizer, which stabilizes at 62 volts
+0.15 volts with a running current of 1-1.2mA. It is
made in a metal capsule measuring only %in x J%in x }in.
Miniaturization is also the main feature of the new West-
inghouse tubular e.h.t. rectifiers, Type 39. They are +in
in diamcter, and with the selenium elements working
at the high P.I.V. of 85 volts they are only 0.6in long
per 1,000 volts. The current rating is 100#A and the
upper frequency limit 50 kc/s.

Philips

instrument for intensifying x-ray images.

www americanradiohistorv com


www.americanradiohistory.com

high-speed

Mullard image converter equipment for

photography.

in size the final image (which is viewed through an eye-
piece) is about 1,000 times brighter than the original one.

The second +instrument, made by Mullard, uses an
image converter tube as an electronic shutter for high-
speed photography—the point being that the eclectron
beam in the tube can be interrupted electronically much
faster than a light beam can be by a mechanical shutter.
In this way exposures can be made as short as 1/20th of
a microsecond! The exposure is actually made by apply-
ing a positive pulse to a control electrode in the tube, which
normally has a negative bias to cut off the electron beam.
This produces a brief image on the fluorescent screen
which is recorded photographically. Deflector coils enable
the instrument to make a line of successive images across
the screen so that a cinematographic cffect can be obtained.

The third electronic aid to obscrvation is a flying-spot
microscope, produced by Cinema-Television. This uses
a conventional flying-spot scanning system
in conjunction with an optical microscope.
The main featurc of the instrument is that
the image can be displayed on a number
of c.r.t. monitors (magnified about 2,000
times) for demonstration purposes. Apart
from this, the ability to alter contrast avoids
the necessity for staining specimens, while
the use of ultra-violet light for scanning
gives greater resolving power than is pos-
sible with an ordinary microscope (because
of the shorter wavelength).

Probably the most original instrument
that has appearcd recently is the electronic
anemometer made by Isotope Develop-
ments. It measures wind velocities as low
as 10ft per minute. Basically a radiation
detector, it uses a wire-cage jonization
chamber in which is fixed a small piece
of radioactive material. The wind simply
blows away the ions which are formed in
the chamber and the effect is registered
on a meter in the detector.

The servo or negative feedback principle
is to be seen in a good many electronic
instruments nowadays. In several d.c.
amplifiers of the mirror-galvanometer type,
for example, a portion of the output is fed
back to stabilize the action of the galvo.
Then in two a.c. voltage regulators a change
in input voliage is amplified and applied
to a motor, which drives a variable trans-
former to correct the change. A new pen
recorder works on a similar principle with
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the fluctuations of the d.c. input, the movements of the
“ correcting © motor being used to drive the pen.

Industrial Electronics

Applications  of electronic  techniques in industry
depend primarily na the measurement of physical con-
stants and the subsequent derivation of signals for auto-
matic control. Sometimes onc¢ parameter is obtained in
terms of another as in radioactive thickness gauges where
the fundamental quantity indicated is mass per unit area
of sheet matcrial. In the Baldwin rolling mill extersion
gauge, thickness is derived in terms of change in length
(velocity) of steel strip as it passes through the mill, and
the method of measurement is novel. Magnetic recording
heads print an alternating pattern of magnetization on the
strip before and after rolling, the tracks being offset to
avoid interference. Pick-up heads follow the recording
heads and their outputs are combined in a differential
phase-indicating meter. If the distance between heads
before and after the rolls is equal, and if there is no
reduction in thickness, the meter reads zero—fluctuations
in roll speed are eliminated by driving the recording
gencrator from one of the roll spindles. When there 1s
a reduction in thickness a corresponding increase in wave-
length takes place after rolling, and to bring the meter
back to zero the “pre-rolling” recording head can be
moved relative to its pick-up by a micrometer, which can
be calibrated in percentage reduction of thickness. The
instrument will detect reductions of less than 0.1 per cent
and can be applied to the production of thin steel strip
running at speeds of the order of 1,000ft/sec.

B.T.H. have applied a high-speed multiple preselecting
batch counter to the measurement of length, and have
used it for cutting veneer wood to predctermined lengths.
A perforated wheel is driven by the wood strip and inter-
rupts a photo-cell light beam at intervals equivalent to
1/10th inch. Four Dekatron counters in cascade record
the passage of the strip, and when the glow reaches the
predetermined cathodes in all four tubes, the strip is
stopped, cut and the counter reset. Up to ten different
lengths can be selected by push-button and this enables
the operator to avoid blemishes economically. In prac-

tice the measuring speed is limited to 12in/sec, though
the counting %pced would permit 200in/sec.

Top left: Electronic
anemometer by Iso-
tope  Developments.
Above : Baldwin
“Quantex’ light
quantity meter. Left :
Pye direct - reading
(counter) pH meter.
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Liquid level meters depending on electronic methods
are widely uscd, and in one recent model introduced by
Fielden, a self-balancing capacitance bridge technique
is used which provides positive indication and control to
less than 1 per cent. The principle of the Fielden “ Servo-
graph ” recorder has been applied by Stanton Instruments
to the continuous measurement of weight in a “ thermo-
balance ”” designed to record the change of weight with
time in specimens heated in a small furnace to tempera-
tures up to 1,000 deg. C.

The metering of light quantity is of importance in many
photographic and printing processes, and the Baldwin
“ Quantex ” light quantity meter is based on the charging
of a capacitor by a current derived from a photoelectric
cell. Preset relays give cxposures in two ranges covering
1 sec to 1 hour.

Process timers are widely used and depend usually on
the time-constant of an RC circuit. As a demonstration,
Allied Electronics show equipment designed to life-test an
electronic d.c. voltage stabilizer through a regime of vary-
ing load and supply voltage.

Two watch timers are available from Furzehill Labora-
tories. Type 774V gives a bright spot on a circular c.r.t.
trace. The time-base frequency can be varied over a
small range to bring the spot to a stationary point, when
the error can be read off a calibrated dial. An alternative
display expands the watch pulse and provides useful
information for the diagnosis of irregularitics. In the
Type 774E each watch beat is recorded on a strip of
paper which records short-term irrcgularitics as well as
the average rate. Both instruments make provision for
the testing of waiches with all standard gear trains giving
beats of 3% to 6 per sec.

Developments in strain gauge technique include the
production by Saunders Roe of foil clements by a process
evolved by Technograph Printed Circuits, Ltd. Consider-
able simplification of the associated cquipment results
from the increased current-carrying capacity of these
elements. Pressure gauges employing strain gauges are
made by Langham Thompson for use in pipe lines and
the technique is applied by C. N. Smyth to hypodermic
needles for usc in medical rescarch.

Ultrasonic flaw detection is now well established and
developments are mainly in detail. The latest equipment
made by Glass Developments, Ltd., includes barium
titanate probes, steerable beam over angles from 90 to
55 deg to the surface, miniature probes for small speci-
mens and a single probe transmitting-receiving technique.
C. N. Smyth has introduced an inexpensive flaw detector,
with separate or combined transmitting and recciving
probes, which can be used as an accessory 10 a Cossor
oscilloscope.

The machining of brittle matcrials by an ultrasonic
technique has been devcloped by Mullard. A magneto-
striction transducer operating at 22kc/s is coupled by a
tapered metal “ velocity step-up transformer” to a cutting

TEST AND MEASURING

Under this hecading are included instruments in-
tended for laboratory use, for production testing, and
for servicing. It is not possible to review any but new
or substantially improved models, nor the numerous
industrial instruments (many employing clectronic tech-
niques) such as material testers, that might conceivably
be employed in the radio industry.

The first impression on surveying the instruments
exhibited this ycar might have been one of disappoint-
ment at not finding outstanding new types or techniques.
Closer examinatioi would have shown, however, that
behind many of the apparently similar front pancls a vast
amount of real progress has been made. Anyone experi-
enced in the use of instruments knows that small refine-
ments may add up to a more significant total than some
striking departure from previous practice.

‘WIRELESS WORLD, JUNE 1953

Furzehill recording watch timer.

tip, which, when applied with suitable abrasive, rapidly
penetrates glass and other difficult materials. As the
motion is translatory rather than rotary, holes and depres-
sions of other than circular shape are casily formed.

Measurement of pH (hydrogen ion concentration) is
important in many industries and.a correspondingly wide
variety of instruments is available, as exemplified by the
small battery-operated portable (Model 30) and the indus-
trial, hermetically-sealed instrument (Model 28) made by
Electronic Instruments, for which a wide range of elcc-
trode systems is available. The W. G. Pye No. 11082
pH meter gives direct readings on a 4-figure counter with
an accuracy of 0.01pH. A self-balancing potentiometer is
driven by a servo motor which is also coupled to the
counter. Automatic zero correction 1s carried out con-
tinuously while the instrument is idle, so that it is always
available for immediate use.

In the “Humicon” humidity detector Standard Tele-
phones make use of glass silk betwcen two perforated
plates as a moisture-scnsitive impedance. The voltage
drop across this is used to control a scrics of thyratrons
which operate appropriate ventilation or heating devices
in, for example, a G.C.A. radar mobile van.

The measurement of moisture in coal dust presents
difficultics duc to variable conductivity from impurities,
and the National Coal Board have found that these effects
can be climinated by measuring the effective dielectric
constant at 30Mc/s for which purpose a Fielden
“Drimeter ” has been adapted.

Dawe Instruments have developed a comprehensive
warning system. for inflammable gases in the ventilating
systems of oil tankers. The principle involved is the rise
in temperature and resistance of a catalytic platinum fila-
ment. A motor-driven commutator sampses all the
detectors in seauence and an alarm signal is given on the
bridge indicator board by concentrations well below the
explosive limit.

INSTRUMENTS

Even the old-established moving-coil meter his not
reached the limit of improvement, and this year there
secms to be more evidence of this than usual. To obtain
a high sensitivity and spced of response, Everett Edg-
cumbe use four high-flux magnets in the magnetic cir-
cuit, which is shaped so as to allow a 270-degree scale
instead of the usual 120 degrees. In the Metrovick
mcters an  exceptionally robust result is achieved by
skilful use of die castings and mouldings. Ballistic charac-
teristics are especially important in signal level indicators,
and the new Pullin VU meter, which is a rectifier m.c.
voltmeter, claims to reach 99 per cent. of steady value
in about 0.3 sec, with an overswing notmore than 1.5
per cent. Another specialized” m.c. instrument 1s the
Pye fluxmete1, full-scale rcading 700,000 *‘line-turns”
(7 milliweber-turns), in the well-known * Scalamp” for-
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mat; provision is included for rapidly restoring the deflec-
tion to zero. A portable silicon-crystal muillivoltmeter
developed by A.I.D. for testing signal-generator output
calibration might well find wider applications on account
of its frequency range of 1-300 Mc/s. An attenuator has
been designed which extends its voltage range (0.05-0.15).

Among valve-aided meters the most noticeable trend is
the use of pre-detector wide-band amplification to increase
sensitivity, as in those by Dawe and Furzehill. The ranges
of the latter (Type V.200) are now 1mV-1kV full-scale,
and the frequency coverage—10c/s-6 Mc/s—is adequate
for high-definition v.f. work. The Philips 6010 battery-
powered millivoltmeter, for zero frequency, employs the
modulation principle so as to amplify stably over twelve
ranges, 0.1mV-300V, with input resistance 0.67-100 M;
with the addition of a probe containing a germanium recti-
fier it can be used for measuring voltages from 5-1,000 mV
over the wide frequency range 2-800 Mc/s. Very high
input resistance is now becoming common in z.f. valve
voltmeters; an instrument shown by B.T.-H. is exceptional
in having an input current of only 0.1 micromicroamp at
frequencies from zero to 100 kc/s.

Measurement of very high voltages is a problem. The
latest Ernest Turner electrostatic voltmeters up to 20kV
are protected against brush discharge by the use of fixed
vanes of graphite-loaded Bakelite. At stll higher voltages,
safety is a major consideration. A capacitive potential
divider by Hivolt uses a concentrated field around the
periphery to protect the divider proper (arranged axially)
from proximity effects; the indicator, connected by a long
cable, can be read at an amply
safe distance. Capacitive divi-
ders are also made by B.T.-H.
for examining  high-voltage
pulses on a c.r. oscilloscope.

The facilities of wide-band
amplification are perhaps even
more valuable when the indica-
tor is an oscilloscope. In this
application, width of frequency
band is usually appreciated as

U.h.f. absorption fre-
quency meter, Type TF.
1026/1 (Marconi
Instruments).

Field potential divider and
remote indicator unit com-
prising 20-100 &V voltmeter
(Hivolt).
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speed of response. Amplifiers are obtainable separ-
ately from Nagard and Cossor, working from z.f. or
thereabouts upwards, but for examining high-speed
transients there are obvious advantages in having the
amplifier built into the oscilloscope. Several new models
are well adapted for this type of work, notably the Nagard
DG.103 with double-beam tube, the Philips GM.5660
with frequency band 15¢/s-10 Mc/s and pulse rise time
40mes, and the Airmec 830 (30c¢/s-20 Mc/s and
25 mus respectively). The notable sharpness and bright-
ness of the trace on the screen of the last-named oscillo-
scope is maintained even at the extreme speed of 30 cm
per usec. Philips also have a new oscilloscope which,
although a general-purpose model, takes into account the
importance of pulse technique in television. It is notable
for including two identical amplifiers covering 0.3 ¢/s-
1 Mc/s and exceptional synchronization facilities. There
are several other new general-purpose oscilloscopes. The
Cossor 1052 also has two identical amplifiers and other
improvements on the old 339, but does not include volt-
age-calibrated shifts like the 1049; a separate voltage cali-
brator (1433) is obtainable however. The Furzehill
1684D/2 continues and extends the association of this
marque with direct-coupled amplification, the frequency
range now being 0-4 Mc/s. The Industrial Electronics
2300, although a truly miniature 2}in-tube instrument
weighing only 6} pounds, includes features usually obtain-
able only in types many times its size—push-pull amplifi-
cation from zero to 100kc/s on both X and Y plates,
and automatic synchronization.

The Advance range of signal generators has been
extended in the 15c¢/s-50kc/s band by Type ], which
differs from the H.1 in having a calibrated power output
up to 1 watt at a constant 600-() impedance, rather than a
voltage output. Two varieties are obtainable, with and
without output meter. There is now a smaller version
of the Dawe a.f. source. The previous Muirhead decade
oscillator has been superseded by an improved model
having remarkable frequency accuracy.

All of these employ RC tuning, which has displaced the
beat method for a.f. purposes, but where a very wide
frequency is required without switching the beat method
still applies, as exemplified in the interesting Philips
GM.2889 a.m.-f.m. oscillator, covering 5-225 Mc/s in one
sweep. It is particularly suitable for measuring bandpass
response of television and other receivers; f.m. at mains
frequency can be obtained with deviation up to 10 Mc/s
by means of a “loudspeaker” movement. For testing
discriminator characteristics, 400 ¢/s f.m. is available up to
250kc/s deviation. A separate 15-30 Mc/s oscillator is
incorporated for introducing frequency marker “ pips.”

The Marconi Instruments TF948 signal generator
covers 20-80 Mc/s in two ranges, the effective scale length
being over 14 feet, and is provided with sine wave f.m.
and sine and square wave a.m., internally at three audio
frequencies. The specification is elaborate and includes
crystal frequency checking and modulation depth and
deviation measurement. Another new instrument from
the same firm is the v.h.f. test set TF.982, comprising a
signal generator for 60-184 Mc/s and four if. ranges, a
crystal calibrator, a r.f. field detector, an a.f. output power
meter, and a multi-range test meter. A range of frequency
hitherto not at all well provided for—300-1,000 Mc/s—is
covered by the Advance L.1 signal generator in two ranges,
using a 6F4 valve in a conventional series-tuned oscil-
lator circuit. Output is controlled over a 130db range by
a piston waveguide attenuator, and modulation can be
either sine or pulse.

Instruments for frequency measurement are not so
prominent as they have been in times past, but there are
three new Furzehill crystal frequency standards: one
providing 150 watts at 50 + 10™° ¢/s, and two portable units
for general frequency checking, of which Type G.410 is
provided with push-button control for selecting standard
frequency signals at multiples of 0.1, 1, 10, 100, 1,000 and
5,000ke/s. A vastly more elaborate equipment is the
Plessey frequency synthesizer, which now appears with
motor-driven operation by which any multiple of 1 kc/s up
to 100 Mc/s can be automatically selected. An unusual
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RUSTWORTEY VALVES

Two years of rigorous testing have proved beyond doubt,
that, under extreme conditions in the Services and
Industry, Brimar Trustworthy types maintain a high standard
of reliability and efficiency under conditions where ordinary
production types fail. Here is an example :

In order to investigate the stresses of helicopter motor
| blades, a D.C. amplifier was installed in the motor head,
! transmitting signal levels to the control cabin below.

s . . .
v The excessive vibration rendered normal valves useless,
and reduced the valve life to only a few minutes.

_Substitution of Brimar “ Trustworthy ” type 6067 freed the D.C.
Signals of all noise, and measurements were able to proceed.

In another case, an Aircraft Company required instrumentation to
measure stresses on jet aircraft when approaching the speed of sound.
This equipment consisted of sensitive amplifiers located in the aircraft.
Normal valves were too noisy under these conditions to give reliable
results, but modification, to employ Trustworthy valves, has since
solved the problem. Further, the equipment has stood up for a
considerable number of hours service under these arduous conditions.

These are but two of many examples which prove
that extra-rugged, extra-reliable Trustworthy valves

are so often the perfect solution to an otherwise
insoluble problem.

3 TRUSTWORTHY types are immediately

available for commercial use

6064 the Trustworthy version of CVI38 (6AM6/8D3)
6065 ,, » " » CVI3l (9D6)
6058 ,, Pt 7 » CVI140 (6ALS5)

BRITISH MADE

rusmorrsy BRIMAR

VAIVES

Srandard Telephores ond Cables Limired FOOTSCRAY, SIDCUP, KEN1
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Tracking 2000g at

10 grammes maximum stylus pressure
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PICK-UPS & CARTRIDGES

stylus radii are shown, the nominal .00lin. radius
(Fig. 1) and its upper and lower limits of .0012in. and
.0008in. (Figs. 2 and 3 respectively) according to
British Standard Specification. It can be seen that the
.001in. radius has .0004in. wall above its point of con-
tact, whilst the .0012in. radius has no more than .0002in.
This does not take into account the pinch cffect which
can reduce the margin by .0002in. at 5,000 c/s.

PRACTICAL CONSIDERATIONS

In order to arrive at maximum possible displacement,
some assumptions have to be made that are dictated
by practical considerations. Working on the basis of

r
The listening public is inclined to [
take technical achievements for granted
—to assume, for instance, that the
increasingly exacting requirements of
microgroove records can automatically
be met by pick-up manufacturers.
This is not the case. There is nothing |
automatic about it. The technical |
progress made by record manufacturers |

002" -

possible displacement (d) is .003in. Ata

) frequency of 40 c/s. this displacement
/ correspondsapproximately toamaximum
| velocity of 2 cm/sec. <v 27fd).
Accepting the recording character-

‘ istics of the Decca Long Playing test
reccord No. LXT 2695 as typical for
commercially produced long playing
records, the maximum velocity and

i 200 grooves per inch the maximum

is, in effect, a challenge to pick-up o N / corresponding acceleration at 10,000 c/s.
manufacturers—a  challenge  which B can be calculated. According to the
Cosmocord, whose slogan  Always [ - record specification the recording
well ahead”  really does mean ‘ e pre-emphasis at 10,000 c/s. rcla-
something, are always ready to take up. Fig. | tive to 40 c/s. is + 244 dbs, and
Sometimes the record ) — _ this gives a velocity
manufacturers set us ~—— 002 | ! N 02 _ of 31.6 cm/sec. and
a problem, to which \ / | | b a corresponding dis-
the solution is *im- \ | | / placement of .0002in.
possible > and there- \ ‘ ' | ' v
fore takgs quite a time \ e | } (e Z,Tf)’ It further
tosprﬁ‘“de- I N s ¥ 1 follows that expressed
uch a problem 18 | e | —\ - in gravitational units
involved with regard X | A \ / the ¢ acceleration  at
to  pick-up tracing A 16,000 ¢/s. may be as
capabilities which now X \ i %, et?
have to be of a sub- high as 2000g (g 10°
stantially higher order . ] w0 _AAJ Ty
than those for 78 r.p.m. | - » Rise 0002in" and
records, and are likely Fig. 2 Fig. 3 ¢ 10,006 C/s.). ’

to become even more Critical.

Cosmocord, with the very helpful co-operation of the
Decca Record Company, have recently made a detailed
examination into the optimum tracking requirements
that cou/d arise in modern types of microgroove records.
This was done in order to establish a basis for the design
of pick-ups that would not only satisfy the requirements
of all records at present available to the public, but if
possible anticipate future developments within the
limits as set out in the recently published British
Standard  Specification (B.S.1928 : 1953).

THREE FACTORS

The three important factors that had to be considered
by Cosmocord in designing such a pick-up were mini-
mum groove width, maximum lateral displacement
and maximum stylus tip acceleration.

The minimum groove width as laid down by the
British Standard Specification is .002in. The con-
ditions existing in a record giving up to 30 minutes
playing time per 12in. side are well demonstrated in the
accompanying scale drawings. For simplicity’s sake,
the groove angle has been shown as 90° and the radius
at the bottom of the groove has been left out, as at
.0003in. maximum it has no effect. Three pick-up

WHAT OF THE FUTURE?

The examination, as can be seen even from this
simplified statement, has brought to Jight conditions
that appear to be incredible at first sight. They are,
however, far from being purely hypothetical and
it may be only a question of time before they
appear on commercially produced records. Even
now there are a few odd records on the market which
come very close to these limiting conditions.

It can be seen that the problem set by the record
manufacturers in this matter was a formidable one.
Cosmocord have answered it so completely with their
Acos ‘““ Hi-g” series of pick-up cartridges that they
already meet, here and now, any likely future develop-
ment of gramophone records within the B.S. 1928 : 1953
specification.

always well abead

Acos Crystal Devices are Protected by Parents and Putent Applications in Gt. Britain and Other Countries.

OSMOCORD LIMITED

ENFIELD

MIDDLESEX
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form of absorption frequency meter (TF.1026 series),
illustrating an entirely different conception of frequency
measurement, has been introduced by Marconi Instru-
ments; each has a 2:1 frequency ratio, the whole series
of five covering 125-4,000 Mc/s. The resonant system
comprises a coaxial line closed at one end and tuned at
the other by a variable capacitance.

Nearly all new a.c. bridge designs, for all frequencies
from power to v.h.f., are based on the use of transformer
ratio arms for input or output or both. One of the chief
advantages is that an admittance connected across part
of a low-leakage :ransformer winding does not appreci-
ably alter the ratio, as it would if connected across one
of a pair of resistance ratio arms. As a result, the values
of components can be measured in situ, notwithstanding
that relatively low admittances exist between both
terminals and earth. An example is the grid-to-anode
capaciiance of a screened valve, which is small absolutely
and also relatively to the capacitances to cathode, etc.
Wayne Kerr have for some time been exponents of this
technique for high r.f., and now have several experimenral
models for af. In one, capacitances can be measurced
from 12,000 pF down to 0.0001 pF, at 10kc/s. A 1-Mc/s
transfermer bridge devoted more particularly to inter-
electrade capacitances and conductances and therefore less
wide in range has been produced by Electronic Tubes. It
is worth noting that in both these bridges, as well as in
other high-performance modern equipment, the humble
“magic eye” is adequate as the indicator. In another
experimental Wayne Kerr bridge the Maxwell form is
brought up to date with a transformer output, 10kc/s
source, and “ magic eye,” to such good effect that self and
mutual inductance are measurable in ranges as low as
0.01#H full-scale. But perhaps the most interesting of
the series is a l-kc/s bridge for four-terminal network
measurements, in which full use is made of transformer
arms n cover all four quadrants of the complex plane.

If one terminal of a bridge arm is joined to its screen,
as in most of these obtainable separately, its use is thereby

WAVEGUIDE

DASHPOT

limited. For adaptability it is necessary to have two
screens, the outer carthed and the inner joined to the
arm; decade resistance boxes so arranged are produced
by the Croydon Precision Instrument Company.

Apparatus for displaying valve characteristics on a c.r.
tube screen now appears in a form adapted for germanium
valves (transistors), by Marconi’s W.T. Co. The develop-
ment of equipment for testing the mechanical properties
of valves has been stimulated by the requirement for valves
to stand severe conditions, such as being shot from guns.
The usual technique is to vibrate the valves by a modified
loudspeaker drive and to examine them mechanically and
electricallv. In the set-up by Electronic Tubes the move-
ments of the electrodes can be scen stroboscopically, and
their resonance spectrum recorded photographically from
clectrical responses. The observing instrument in the
Industrial Electronics vibrator equipment 1s the c.r.
panoramic wave analyzer by the same firm.

Measuring apparatus for frequencies over 2,000 Mc/s
centres on the waveguide “ test bench ™ assembled from a
wide variety of waveguide sections and components. Most
of the work is based on observance of standing-wave ratio
and node positions, and some recent devices have the
object of facilitating this. In the Decca automatic s.w.r.
indicator four crystal detectors mounted in the waveguide
and spaced at eighth-wave intervals arc connected to a
c.r. unit which provides a display in Smith chart form
from which the frequency variation of a match can be
scen at once. A cylindrical chart enabling displacements
measured at one frequency to be seen by inspection for
any other frequency in the waveband has been devised by
the Admiralty. Among the precision microwave instru-
ments offered by Elliott Bros. is a torque vane wattmeter
for absolute measurements of power in the X band. The
vane is suspended by a fine quartz fibre at 45 degrees in
the waveguide, and the power passing along the guide is
measured in terms of the mechanical torque exerted on
the vane. This can hardly fail to remind one of the
Raleigh disc absolute method of measuring sound intensity.

Above: Torque vane wattmeter,
for absolute measurements of
power in the X (3-cm) band
(Elliott Bros.). 0SCILLATOR
INPUT

VARIABLE
ATTENUATOR
Above, right: U.h.f. (300-1,000
Mc/s) standard signal gener-
ator, Type L. (Advance
Components).

Right: Microwave test bench,
fitted with spaced detectors for
automatic Smith chart display
on the indicator seen on the
right (Decca Radar).
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TRANSISTORS

By THOMAS RODDAM

s—Applications in Trigger Circuits

EARLIER articles in this series have dealt rather
generally with the nature of the two common forms of
transistor and with some of the more elementary
linear circuit properties. Following the plan of the
series, which is to hop from topic to topic in an effort
to cover an enormous field sometime in the foreseeable
future, we must now look at the applications of
transistors to trigger or switching circuits. Here the
future is wide open and, from some points of view,
rather depressing. As an example of a transistor
application here, I have two blocking oscillator circuits
performing equivalent functions, one using a valve,
power consumption 1 watt, and a transformer, as
well as the few resistors and capacitors ; the other uses
a transistor, three resistors and one capacitor, and
consumes only 50 mW. Apart from the difference
in bulk and power consumption, the smaller unit
should operate in the particular application for ever,
while the valve must have its heater operating con-
tinuously, so we can expect to change valves at least
once a year.

I say this is rather depressing, because it makes the
fully automatic factory a much more immediate
prospect. As Norbert Wiener has pointed out, we shall
then have a community supported by slaves, a state of
affairs which can be studied better in Gibbon than

w wt
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Fig. 1. Characteristics of the two main types of negative
resistance.

Fig. 2. N-type negative resistance with load lines. Inter-
sections like B are unstable.
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in the works of the economists. This may happen
quite quickly, and our only hope is to make sure that
the first computing machine can be solving the economic
problems faster than the industrial machines are
creating them. I do not think we shall get much
guidance from either the Georgics or from  Das
Kapital.” But make no mistake, within 10 years or
so we shall see the development of two economies,
transistorized and non-transistorized, and if we are to
belong to the second class we might as well start
planting cabbages now.

The trigger circuit is the key item of any digital
device. It produces pulses, re-shapes pulses, accepts
them, rejects them. In most existing computer
systems a twin-triode circuit has been used, but now
the single or double transistor circuits are sweeping the
board. Let us consider the general properties of these
trigger circuits.

The equations given earlier in parts 2 and 3 of this
series showed that the impedances presented at the
input or output terminals of a transistor-resistor
circuit could be negative, provided that the current
gain, «, of the transistor was greater than unity. At
the present time we can take this to mean that a point
transistor must be used. This negative resistance
is the first requirement for obtaining the type of

Re I.

/
v

Fig. 3. Collector large-signal negative-resistance character-
istic.
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Left : Fig. 4. Idealized emitter large-signal negative-resistance characteristic. Right : Fig. 5. Bistable transistor Circuit.

non-linear operation which is nowadays called a
“ switching function.” A general investigation of
these * switching functions *’ leads to the view that the
most rational method of analysis is obtained by split-
ting the action into three regions : on, off, and transi-
tion. The classic example of such a system is the
famous Duke of York, who had 10,000 men (when they
were up, they were up . . .). All the important switch-
ing functions used in engineering contain some sort of
energy storage which drives the circuit through the
transition region. A very simple example is the
ordinary press type of electric light switch. As you
press the button you store energy in a spring until a
triggering threshold is reached, when the spring
drives the mechanism from one position to the other.

There are two types of negative-resistance charac-
teristic, and it is necessary to be clear which type we
are using in any particular circuit. The reason why
there are two types is only understood when the full
impedance diagram is plotted, because it depends on
the way the impedance behaves at the extremes of
high and low frequency. This is a topic for an article
in itself. Here we can content ourselves with the
voltage-current diagrams of what are called, for
obvious reasons, the N and S types of negative re-
sistance. Fig. 1 shows the simplified forms of these
diagrams. The N type of negative resistance is stable
when open-circuited, but is not stable when short-
circuited : the S type is short-circuit stable, but
unstable when open-circuited. A rough picture of the
difference between the two is obtained by considering
some conventional oscillator circuits, in which the
tuned circuit may be either resonant, if the negative
resistance is short-circuit unstable, or anti-resonant,
if the negative resistance is open-circuit unstable.

Let us consider what happens if we have an N-type
negative resistance and we connect a_positive load
resistance R to the terminals. Since the N characteristic
is the characteristic of an active network we must put a
bias battery in the circuit, too. The load line can then
be moved parallel to itself, and thrce possible positions
are shown in Fig. 2. The middle position, marked R,
is the most interesting. It intersects the N at three

WIRELESS WORLD, JUNE 1953

points, of which A and C correspond simply to two
positive resistances in series and are thus stable. At B
we have a loop consisting of a negative resistance in
series with a numerically smaller positive resistance.
This is unstable, and if the system is moved to B by
some means it will snap (as fast as the reactances in
the circuit will allow) to either A or C.

Now suppose that the system is stable at A and we
alter the bias to move the load line up to R;;. The
only stable point is E, and the current through the
loop jumps smartly from Iy, to I,. Now we change the
bias in the opposite direction, to bring the load
line down to Ry,. The current falls slightly to I’y and
then as the load line leaves the right-hand corner the
current drops to I, as the only stable point becomes D.
This sort of snap action will be familiar to anyone
who has ever used the Schmitt double-triode trigger
circuit.

It does not require much imagination to see that a
load line can be imposed on the S-type characteristic
in Fig. 1 to give three-point intersection. All the
discussion in the last paragraph can be rewritten
with the word current replacing voltage and vice-
versa and it will then apply to the S-type characteristic.
These two characteristics are, in fact, duals. The
subject of duality has been explored by * Cathode
Ray,” and will be discussed in detail later.

Switching Circuits

Now, perhaps, we can turn our attention to transistor
circuits. In Fig. 3 and 4, we have two very simple
test circuits and the voltage-current characteristics
obtained with them. In Fig. 3, the circuit is held under
control by using a large value of R, so that the tests
can be carried out even in the negative resistance
region II. The same stabilizing function for the
emitter characteristic of Fig. 4 is performed by R,.
Both these curves belong to the N-type, although
region III has got flattened out a bit : but regions I and
III are positive resistance regions, linked by the
negative resistance region II.

Fig. 5 shows the simple transistor bistable circuit.
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Fig. 6. Monostable and astable characteristics resulting
from the addition of capacitor C.

EMITTER CURRENT, I,, (MILLIAMPERES)

[
—15 ! \\
]

EMITTER VOLTAGE,V,
s
=3
1]

-1
==
| T T -
1 A G T
1 I
L LT T T T T TP |
Fig. 7. Basic circuit values and calculated (dotted) and

_measured emitter negative resistance characteristics, for
a Type 1698 point transistor.
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If you compare the characteristic with that of Fig. 2,
you will see that there are two stable positions, and
the system can be triggered from one to the other by
applying a pulse of the right polarity at the ¢ trigger >’
input. This circuit is equivalent in properties to the
resistance-coupled multivibrator using two triodes.

Having this idea of the multivibrator in our heads,
let us see how we can introduce capacitors into the
transistor circuit to convert it to either an oscillator or a
 single-shot »’ smultivibrator. A single capacitor has
been introduced in the circuit shown at the top of
Fig. 6. The extra resistance R, is fairly small, and is
introduced to provide a convenient way of getting a
low impedance output from the circuit. In the case
shown in Fig. 6(b), the controlling resistance R, is
low enough for the three-point intersection to be
possible. The value of V,, is such that the circuit is
normally stable at . Suppose now we put in a trigger
voltage A. The load line is lifted up to the apex of the
N-curve, and can then ¢ see >’ the single stable point b,
As soon as the system starts to re-set itself to b, however,
the capacitor C presents a short-circuit to the emitter,
and the operating point jumps along the line 1 to a
high emitter current. When the intersection with the
N-curve is reached, however, R, takes control again,
and the capacitor starts to discharge along the path 2.
By this time, however, the trigger pulse has ended,
and when the discharge brings the emitter voltage to
the trough, the working point jumps along the short-
circuit line 3 to meet region I again. Finally, the emitter
voltage runs up along 4 to the point a, where the
system waits for a new trigger.

With a higher value of R, and positive bias applied
to the emitter we have the conditions shown in Fig.
6(c). This arrangement is astable, as the only inter-
section is in region II. The circuit oscillates steadily
round the path 1, 2, 3, 4.

Pulse Length and Spacing

Practical values for a circuit of this kind are shown
in Fig. 7 for a 1698 point transistor. With the values
given in the inset diagram and an emitter load re-
sistance of 15,600 ohms returned to the earth line,
frequencies of 2,000-10,000 pulses/second and pulse
Iengths of 20-2,000 microseconds can be obtained with
capacitors in the region 0.01-0.5uF. Both experi-
mentally and theoretically it can be shown that pulse
length and spacing are proportional to capacitance.
Experimentally I have found that pulse repetition rate
is fairly linear with emitter bias. The characteristic
in Fig. 7 is not extended far enough to enable the
peak emitter current to be determined, but a rough
estimate is about 12 mA. The pulse available at the
collector will be about 40 volts. When very short pulses
at repetition rates of the order of 1,000 pulses/second
are needed, the most satisfactory arrangement seems
to be to use an emitter load resistance of the order of
one megohm, and a correspondingly smaller capaci-
tance. The 40-volt output pulse can then be obtained
with collector current of about 1-2 mA, but for reliable
operation a positive bias voltage on the emitter is
needed to lift the intersection clear of the corner.

More elaborate circuits of this basic kind for bi-
stable operation incorporate diodes in the base or
emitter circuit. I hope we shall be able to consider
these in more detail later, but for the moment we may
note that one form of this arrangement converts the
R, line into a ““ dog leg,”” and provides a more certain
three-point intersection condition.
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A very similar discussion will apply to the arrange-
ments shown in Fig. 8. The N-type collector charac-
teristic enables us to arrange for bistable, monostable
or astable working. There is nothing of special
interest here, unless it is the danger of excessive
currents with the low emitter impedance.

The base connection is rather more interesting.
The voltage-current plot shown in Fig. 9(a) on the
following page is of the S-type and it can be scen that
one condition for the three-point intersection load line
is that the external base load resistance must be
numerically larger than the negative input impedance.
By inserting inductance in the base lead we get the
instantaneous open-circuit effect, corresponding to the
capacitance short-circuit, needed to give the snap action
in monostable and astable action. The circuits and con-
ditions are shown in Figs. 9(b) and 9(c), and in any
practical circuit a resistance in the collector lead would
be added to provide an output. The main disadvantage,
of course, is the rather limited
range of time constants available
using inductances.

This treatment is obviously of

result, the output pulse is practically independent, both
in width and amplitude, of the input trigger. The other
diode, CD1, is provided to reduce the time constant
of the capacitor discharge in section 4 of the path.
This means that the circuit returns very quickly to its
quiescent position after producing a pulse, and very
high repetition rates are possible. This circuit is used
in computers to reform the pulses after they have passed
through the various gates. Obviously it could also
be used as a repeater in a pulse code modulation
system.

Another application of diodes is in stabilizing the
position of the junction between regions I and II.
In the characteristic shown in Fig. 7 this junction
is at 11.5 volts. The value can be calculated, and is
approximately V R, /(R, -+ r,), where V, is the collector
voltage, R, the total base resistance and r, the collector
resistance. The weak point is r,, which varies with
temperature. Typical figures suggest that the junction

great value in considering sinu-
soidal oscillators. If the capacitor
in the emitter or collector astable
circuit is replaced by a resonant R
circuit, the system will act as a \
sinusoidal generator, limited by
overloading. Similarly, the induc-
tance in the base circuit can be
replaced by an anti-resonant cir-
cuit. The design problem is quite
easy now. Looking at Fig. 7 we sce
that the emitter circuit resistance
can be just over 9,000 ohms and

~
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the emitter bias —10 volts to give
a barely astable condition with the
other values as shown. The net
negative resistance is then very
small, so that oscillations will
be limited without much over-
loading.

Refinements of the simple emit-
ter circuit, the most commonly
used form, are directed towards
improving the pulse shape. With
the simple capacitor circuit the
collector current pulse has a
drooping top caused by the run
down path 2 (see Fig. 6). The
capacitor can be replaced by an
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open-circuited delay network, of
the ordinary pulse-forming type. 3
This has two results: the pulse \
top becomes flat, and the pulse \
duration no longer depends on
the time constant (C X emitter
resistance), but is fixed by the
line. Different samples of transis-
tor give identical pulses. The
sccond refinement is to use diodes
in the monostable circuit, so that
it takes the form shown in Fig.
10. This circuit is triggered by a
negative pulse applied to the base.
Once the trigger action starts, the
diode CD2 cuts off the input
terminal so that it has no further
control over the action. As a
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Fig. 8. Collector-connection switching circuits.
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may move about 5 per cent, or, say, 0.5 volts. For
circuits adjusted to maximum sensitivity this is
rather important, especially if the transistor moves
into the bistable condition and locks on.

1 do not propose to discuss the actual circuits used
to prevent this until some later date. A word of
warning is perhaps the best conclusion: in using
these circuits, always make sure that they will fail
safe and that if an oscillator or monostable circuit does
lock on it will not allow a destructive current to flow.

+V,

_vb
Fig. 9. Base connection switching circuits.
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=
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Fig. 10. Addition of diodes to stabilize pulse width and
amplitude.
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Inductive loads are especially dangerous in trigger
circuit working because they slow down the passage
through the region in which the transistor has a large
dissipation.

Acknowledgment—Figs 3 to 9 are based on Figs.
3, 4,6, 7, 20, 9 and 11 respectively of ° Transistors in
Switching Circuits ”” by A. E. Anderson and Fig. 10
on Fig. 16(a) of * Transistor Trigger Circuits’ by
A. W. Lo. Both papers appeared in Proc. I.R.E.,
Vol. 40, No. 11, Nov. 1952.

Manufacturers”™ Literature

Metal Rectifiers; a brochure giving dimensions and weights
of selenium spindle-mounted stacks, with an explanation of the
coding system used to identify them. From Standard Tele-
phones and Cables, Rectifier Division, Warwick Road,
Boreham Wood, Herts.

Solder, in wire, pellet and fluid form; a leaflet giving a
summary of the products of Multicore Solders, Hemel
Hempstead, Herts.

Television Receiver, type TUG36; console with a 17-in tube
giving a picture l4in x 103in and with five controls on the
tront panel, described in a leaflet from Bush Radio, Power
Road, Chiswick, L.ondon, W.4

Radio-gramophone, H.M.V. model 1617A, with ten wave-
band ranges, three-speed record changer and 8-watt output
from a 13i-in speaker. Circuit description and specification
in a leaflet from the Gramophone Company, Blyth Road,
Hayes, Middlesex.

Universal Television Servicing Unit (“Klempt” Type
FW0200), comprising a versatile a.m./f.m. signal generator
and oscilloscope. Technical specification leafiet from Otto
Gruoner, Winterbach bei Stuttgart, Germany.

High-energy Permanent Magnets using “ Columax,” an
improved grade of * Alcomax IIL,” and claimed to have the
highest magnetic energy per unit of volume yet achieved
(8.63 x 10¢ gauss-oersteds max.). Specification and curves
in a leafiet from Swift Levick & Sons, Clarence Steel Works,
Sheffield, 4.

Electro-mechanical Devices, including a.c. and d.c. relays,
mercury relays, time-delay relays, solenoids, thermostats and
low-inertia motors for instruments. Specifications and
operating characteristics in a catalogue from Electro Methods,
Caxton Way, Stevenage, Herts.

Anti-vibration Instrument Mountings, in stud form, made
of rubber with projecting metal pins. A leaflet giving shapes
and sizes available from Howard Clayton-Wright, Welles-
bourne, Warwickshire.

Television Converters; alignment instructions for Type
AC/4 units in a leaflet from Spencer-West, Quay Works,
Great Yarmouth, Norfolk.

Surplus Equipment, Government and manufacturers’, listed
in a catalogue from Clydesdale Supply Co., 2, Bridge Street,
Glasgow, C.5. Also a supplementary list of Components
and Accessories.

Microwave Test Equipment, for waveguide sizes 10 and
11, including standing-wave meters, adjustable short circuits,
matched loads, waveguide-to~coaxial line transformers, variable
attenuators, waveguide bench rails and supports, and a Heil-
tube test oscillator. Loose-leaf book containing specifications
from Decca Radar, 1-3, Brixton Road, London, S.W.9.

Toggle Switches and Signal Lamps, also a number of
special-purpose switches, described in an illustrated catalogue
with blue-print drawings from Arcolectric Switches, Central
Avenue, West Molesey, Surrey.

“ Permanent Magnets,” a well-produced illustrated book of
58 pages covering the theory of magnetism, design of
magnets, materials used, properties of various alloys (with
curves and tables), effects of heat, shock and alternating
fields, magnetizing and demagnetizing, testing, storage and
handiing; with a glossary of technical terms. From the
Permanent Magnet Association, 301, Glossop Road, Sheffield,
10, price 10s.

Waveform Analyser; description and specification (with
curves) of the Muirhead-Pametrada instrument and associated
equipment, with notes on its use for vibration measurement
and waveform analysis in various industries. An illustrated
booklet from Muirhead & Co., Beckenham, Kent. Also a
leaflet on their amplifier-maintained tuning forks for fre-
quencies of 480-2,000c¢/s.
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THE "BELLINC-LEE" PACE

(Advt.) 75

Providing technical information, service and advice in relation

to our products and the suppression of electrical interference.

Gold Plated Components

Considerable interest was aroused
by the gold plated contacts on
several of our components on view
at the recent R.E.CAMLF. exhibi-
tion.

This finish came about as a
result of stringent tests to which
many components under develop-
ment for the Ministry of Supply
and Admiralty are subjected.

These tests, particularly those
of R.C.S.11, to which components
of the H.1 grading have to be sub-
mitted, include subjection to tem-
peratures of 100°C dry heat, where
hitherto the top temperature in
many cases was only 70°C. In
addition, there are tests in which
the components are exposed to
exacting and prolonged conditions
of damp heat.

To maintain a low contact
resistance under the exhaustive
tests described above, considerable
attention had to be given to the
contact surfaces. After intensive
investigation it was found that a
gold flash on an appropriate under-
finish gave the required durability,
togetherywith low contact resistance.

It will be obvious that once the
process had been introduced, its
henefits would be applied wherever
desirable.

It may be asked why not keep to

silver ¢ Silver discolours badly as
silver sulphide has an awful
appearance, and makes it very

ditficult for soldering.

Birds on the Aerial

When speaking to an audience
in a district where horizontal
aerials are necessary, one question
certain to be asked is, “ What

happens if a row of seagulls decide
to perch on the elements ? 7 Web-
footed birds don’'t perch in the
accepted meaning of the term.
They will sit in rows on the com-
paratively rounded apex of a roof,
or on the flat “ bun finial ” of a flag
pole, but they cannot grasp a

half-inch rod or tube. Starlings
might, but they only weigh a few
ounces. We have seen rooks that
have developed a technique of
grasping the top of an “ H ** aerial,
and sitting apparently in comfort,
but even a rook has little weight.
Birds are built for lightness, even
their bones are hollow and contain
air.

Suppression of Household
Appliances

A few days ago we were testing
out a new flex lead suppressor on
a number of appliances, hair-dryers

of various makes, fans, sewing
machine motors, etc. The tests
were carried out at home. When

tried with T.V. on an outdoor
aerial, suppression was quite good,
making all the difference between
intolerable nuisance and entertain-
ment value. On an indoor aerial
in the same room as the receiver
however, interference was still
troublesome. That is why, as we
have so often written before, the
authorities will have scant sym-
pathy for a complaining viewer
who has not done his best for him-
self by the erection of an aerial
suitable for his location.

A Lightning Tip

A few peals of thunder at Easter
reminds us to issue the annual
soother regarding lightning. The
chance of a strike on your house
is very remote, and the presence
of an aerial does not increase the
risk.  If anything, it is bound
to reduce the chance, as the presence
of the aerial connected to a receiver
is constantly discharging that little
pocket of air in the immediate
vicinity, thereby reducing the vol-
tage gradient.

We can pass on a useful tip for
those who feel they should do
something to satisfy a qualm.
Theoretically, the top element
should be connected to the centre
conductor of a co-axial feeder and
the lower to the screen. We doubt
if the average user would notice the
difference, therefore reverse the
arrangement and take the upper
element to the screen, and before
it enters the house, remove the
P.V.C. outer covering exposing the
screen, twist round i1t a length of
heavy copper wire and take to a
good earth by the most direct
route. Care should be taken to
waterproof the join with adhesive
tape, otherwise water might syphon
into the house via the screening
mesh.

*Non-Directional’’ ‘‘Multirod”’

We had a report from a useful
source, that a *‘ Multirod,” care-
fully installed, was apparently
“ all round looking.” The case was
sufficiently interesting to warrant
sending the mobile research
laboratory to examine the situation.
We found that the answer was due
to the fact that the site was
surrounded by hills, there was

C Belling-Lee ” ' Multirod 7 4-ele-
ment array.

apparently no direct signal, all
that the aerial received was reflec-
tions and diffusions from the high
ground.

Aluminium Corrosion

Most forms of corrosion are very
serious to the engineer, and we
would prefer to think that there
was no such thing associated with
our aerials. We ask users to paint
aerials on erection and at intervals,
but we know that few are so treated.
The form that aluminium alloy
corrosion takes, is that parts tend
to “* grow " together, with a reduc-
tion of electrical resistance.

Written 27th April, 1953

BELLING & LEE LTD

CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX., ENGLAND
——
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Marconi's Wireless Telegraph Company
Ltd. — the world’s most experienced radio
communication engineers —are always ready

to assist you with positive help and advice.

MARCONI
mobile radio

PLANNED e INSTALLED
SERVICED

MARCONI!’'S WIRELESS TELEGRAPH COMPANY LTD CHELMSFORD °* ESSEX
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Diagnosis of
Distortion

The ‘“Difference

AT the outset it should be emphasized that this
article is not concerned with the measurement of dis~
tortion; it deals with a method of diagnosis aimed at
recognizing, locating and removing the source of any
distortion which is found. ’

The diagnosis is made by examining an oscilldscope
trace which represents all the defects of the apparatus
which is being tested. By comparing the outline of
this picture with certain standard shapes, examples
of which arc given here, the various sources of dis-
tortion can be recognized. For example, typical
overload conditions can be recognized at a glance
(Figs. 10 and 11). In other photographs the distortion
conditions have been artificially exaggerated to bring
out the characteristic features.

The technique adopted to gencrate these pictures
can be summarized bricfly as follows : —

A pure sine wave signal is applied to the test object
(an amplifier, for example) and also to the X-plates
(horizontal axis) of an oscilloscope.

The distorted output signal is applied to the
Y-plates after passing through a network which sub-
tracts the purc fundamental wave and leaves only
the distortion terms, together with any hum, hum-
modulation or circuit “noise.” Before being applied
to the Y-plates this “difference ” signal is amplified,
gencrally 30 to 100 times.

When the phase of the X-signal is suitably adjusted
the trace shown on the oscilloscope closes into a
curved line which is a representation of the transfer

o
|
o

INPUT [ OUTPUT
CURVE

VOLTS QuY

VOLTS IN

.
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Diagram’

By E. R. WIGAN*
B.Se.(Eng.). AMILLL.
> and Its Interpretation

characteristic of the circuit tested with all its defects
enormously magnified (see Figs. 1 and 2). Because
this display is produced by a subtraction process the
term “difference diagram” has been chosen for it.

The technique has the special merit that transient
or slowly changing distortion conditions can be ob-
served. Moreover, although it is not put forward
as a measuring technique, it is possible to read off
from the difference diagram the magnitude of the
primary distortion terms with useful accuracy, a pro-
cedure which is necessary when correlation with
standard harmonic analyses is required.

Since distortion components as small as 0.1 per
cent can be recognized under good conditions, this
method of diagnosis is applicable to amplifiers, oscil-
lators, and the like, which have to mect even the
most stringent performance specifications.

The cquipment required is relatively simple and
can be assembled from apparatus generally available
in an audio-frequency laboratory.

Details of Apparatus. To understand the difference
diagram, consider first the typical input/output
transfer characteristic of a single-valve amplifier
shown in Fig. 1. The curve for an ideal amplifier
is represented by the dotted line with a slope of 45
degrees, and the difference (i.e., vertical intercept)
betwcen these two curves represents the departure of
the system from the ideal conditions. In Fig. 2 this
difference is shown, plotted in the form which has
been called the difference diagram.

Left: Fig. |. Ideal (dotted) and actual transfer character-
istic of an amplifier.
Below: Fig. 2. ‘' Difference diagram ' corresponding to
Fig. .
oUTPUT
MINUS INPUT
PER CENT mV
~l6 120
AT 80
2 40
)
L 1 ! 0 0
~1-0 =05 0 +0°5 +10
.
VOLTS IN
* B.B.C. Researc; Departmen..
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The block schematic of the apparatus to produce
this diagram electronically is shown in Fig. 3. The
two upper branches carry out, at (9), the subtraction
process illustrated in Figs. 1 and 2. The fourth branch
1s used only when a large distortion term has to be
cancelled to prevent confusion of the fine detail.

The circuits shown are arranged for a test fre-
quency of 1,000c/s. The filter (8) in Fig. 3 is neces-
sary only if the phase shifter (7) contains valves
which may introduce distortion. The ganged
attenuators (4) and (6) are used to alter the input
level to the test object (5) without changing the output
level delivered by (6).

If it is desired to cancel any selected component
in the difference signal, the oscillator (15), which can
be set to multiples of 1,000c/s, is locked to the input
signal by a “spike” generated by clipping and
differentiation at (14). Element (12) is used to adjust
the phase of the harmonic frequency generated by (15)
relative to the phase of the test signal.

The arrangement shown in Fig. 3 is used when
both the pure input signal and the distorted output
signal from the test object are available, but if this
is not so, and only the output can be obtained, the
arrangement of Fig. 4 is employed.

Since the signal equivalent to the missing input
signal is necessary for the “subtraction” process, a
filter (8) is employed to abstract a pure sine wave
from the output signal. Tests of this kind are called
here 2-terminal tests, to distinguish them from the
4-terminal test made when both input and output
terminals can be used.

Typical Diagrams. Essentially the difference
diagram is a Lissajous figure, the configuration of
which will change with the setting of the phase control
of the X-amplifier. In some circumstances it follows
the shape of the transfer characteristics and it may
also be used, with caution, to estimate the harmonic
content. To introduce the reader to the kind of
information which a difference diagram yields the
following examples have been chosen: Fig. 5(a) is
the difference diagram generated by a single-valve
output stage. The input/output curve of such a stage
is similar to Fig. 1, so the diagram of Fig. 5(a)

resembles Fig. 2. When the input voltage is in-
creased the diagram changes to Fig. 5(b) The down-
ward “spike” on the right is due to grid-current
which sets in fairly sharply and reduces the output
voltage. (The reason for the curve being looped is
dealt with in the Appendix.)

The input/output curve of a push-pull stage is like
Fig. 1 in the upper part, but in the lower part lies
below the dotted line. As a result the difference
diagram (see Fig. 6) droops downwards on the left-
hand side and tips up on the right.

The distortion component present in Figs. 2 and 5(a)
is almost pure second harmonic, shown by the two
positive maxima in the difference signal. Fig. 6,
however, shows nearly pure third harmonic because
there are three positive maxima in the trace on the
tube; one on the extreme right, one as the fundamental
approaches negative maximum, and one as it returns
to the centre again. In this photograph the “go” and
“return” traces are, of course, superimposed. The
vertical width of the diagram is due to hum in the
amplifier. In spite of this the upper and lower edges
retain their characteristic S-shape.

The flattened parabola of Fig. 7 indicates a heavily
driven triode stage and contains both second and third
harmonics. It consists of a parabola (characteristic of
second harmonic) to which has been added an
S-shaped curve which steepens one end and flattens
the other. The relative proportions of the two com-
ponents can be deduced from this. Here again, in
spite of a very large proportion of hum, the upper and
lower edges of the diagram retain the shape charac-
teristic of the non-linearity of the system. To get this
photograph the earlier stages of the amplifier were
heavily driven while the gain control at the input to
the final stage was turned down.

Fig. 8 shows the presence of hum-modulation in a
push-pull output stage in which there was a strong
100-c/s ripple in the h.t. supply. The test-frequency
was set to be exactly ten times the ripple frequency
so that ten individual stationary traces could be seen,
each corresponding to a different h.t. voltage. Each
trace, Fig. 8(a), is a distorted S-shape and oscillates
100 times per second about the centre point of the
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Portable test equipment and accessories. Numbering corresponds to that used in Figs. 3 and 4. The twin pre-amplifiers on the
left are used to provide either high-level test signals (up to 20 dbm) or to act as a buffer between the output from the test
object and the input to the test gear. All units are housed in the standard ventilated boxes used by the B.B.C. Research Dept.
for portable test apparatius.
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Fig. 5. Single-valve output stage working (a) just below and (b) just above the overload point. Fig. 6, Hum and third harmonic
in a push-pull output stage. Fig. 7. Hum at greater level than second and third harmonics (3ingle-valve output stage).
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diagram. When the driver stage was balanced the
second harmonic term disappeared, yielding Fig. 8(b).
Finally the third harmonic was removed by “injec-
tion” (see Appendix). The resulting diagram, Fig.
8(c), has nearly straight edges which shows that higher
distortion terms were negligible, evidence that the
system was operating well within its capacity.

The previous example illustrates very well how effec-
tive a picture of the distortion can be, for the amplifier
in question had earlier been tested with a wave
analyser. The 100-c/s modulation had not then been
noted, whereas the diagram showed at a glance that
the modulation term was several times larger than the
second or third harmonic.

Figs. 9(a), (b) and (c) show gross distortion in an
amplifier of the electro-mechanical type in which a
moving-iron loudspeaker movement drives a pair of
push-pull carbon buttons. There are some novel
features. Fig. 9(a) shows the stepwise response of the
carbon granules. Fig. 9(b) shows a double line at
bottom centre due to an alternative transient condition.
Figs. 9(c) and (d) show an unsuspected phenomenon,
the reversal of the phase of the distortion terms when
the d.c. voltage fed to the carbon button was increased
slowly through a critical value. The distortion, Fig.
9(c), momentarily disappeared and reappeared in
reversed phase, as shown in Fig. 9(d). It will be noted
that the “go” and “return” traces are different, owing
to friction or other forces between the carbon granules.

The remaining diagrams were obtained with the
circuit of Fig. 4. Figs. 10 and 11 show the “spike”
characteristic of a system driven beyond its designed
limits. Figs. 12(a) and (b) show very clearly the sharp
origin distortion produced by a diode. The loop in
Fig. 12(b) generally appears when severe overload is
associated with a large transient phase shift.

The distortion illustrated in Figs. 11 and 12 is the
result of two processes, and neither diagram alone
gives any clue to the true cause. Both the recording
and the playback equipment combine to produce
Fig. 11, and transmitter and receiver combine to pro-
duce Figs. 12(a) and (b). From a series of diagrams
representing different carrier levels and degrees of
modulation it is, however, possible to separate the
influence of the receiver from that of the transmitter,
but it is difficult to find an equivalent method of deal-
ing with recording distortion.

Fig. 11 is a good example of a difference diagram
containing “noise” which has blurred the edges of
the trace. Variation of the speed of the turntable
caused slight oscillations of this diagram about its
centre point. This has slightly lengthened the
extremes of the trace and confused details which could

Fig. 8. Push-pull output stage with 100-c/s ripple in h.t. supply.
stage balanced to remove second harmonic.

be clearly distinguished when the diagram was directly
viewed on the tube face.

Scale of the Diagram. The Y co-ordinate (i.e.,
the height) of any difference diagram will depend
directly upon the gain chosen for the Y-amplifier of
the oscilloscope. This gain must be known and in-
cluded in any photograph of the diagram either for
record purposes or to allow one picture to be com-
pared with another. If the procedure set out below
is followed .the photograph is like Fig. 12(b). The
necessary information is given by the scale.

The percentages represent the deviation from
linearity of the transfer characteristic; the scale must
be used with caution, however, for it can be applied
directly only to the extremities of the diagram (e.g.,
the point A in Fig. 2). At that point the percentage
scale reads 4 per cent while the input voltage is
2.0V peak-to-peak. It follows that the 4 per cent
ordinate corresponds to 80mV. That is to say that
if the conventional transfer characteristic were drawn,
the instantaneous output voltage would exceed the
instantaneous input voltage by 80 mV where the latter
was +1.0volt. Observe, however, that the corre-
sponding ordinate at — 1.0 volt input indicates that at
this point on the diagram the output voltage will be
less than the input voltage by 80mV. This follows
from the simultaneous change of sign of input and
output voltage as the left-hand side of the diagram is
entered.

This apparent anomaly should be carefully noted,
and in practice a test always has to be made to estab-
lish whether positive or negative ordinates on the tube
face represent gains or losses. A simple test is to apply
a biased-off diode to the test-circuit; where the signal
voltage exceeds the bias a sharp kink or spike appears
in the diagram. The direction of this spike indicates
the loss ordinate.

Suppose now that the diagram of Fig. 2 were used
to predict what the distortion would be if the signal
input were reduced from 2 volts to 1 volt peak-to-peak.
The diagram of Fig. 2 would then terminate at B. The
mV scale shows that the error voltages would be
20mV; i.e., 2 per cent of the input signal. The per-
centage scale reads 1 per cent.

At first sight it appears that this kind of difficulty
could be avoided by scaling each diagram in mV
instead of percentages. This, however, would involve
2 new scale for every photograph, which would be
impracticable.

On the other hand, if a percentage scale is used,
three scales will serve for all purposes. In practice
the percentage scale is determined as follows: —

(a) The cancellation circuit (7), (8) in Figs. 3 or 4

(@) modulation with second and third harmonics. (b) driver

(c) both second and third harmonics removed.

l
!
|
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Fig. 9. (a), (b), (c) Distortion in electro-mechanical
amplifier at successively increasing input levels.
(d) as (c), but with microphone current slightly
increased. (Note phase reversal.)

is interrupted, the X-signal removed, and the gain
of the Y-amplifier adjusted to bring the resulting
vertical line to a chosen height on the oscilloscope
graticule. Let this height be D units.

(b) Having restored the cancellation circuit (7), (8)
and the X-signal, the gain of the Y-amplifier is in-
creased by a known amount (usually not more than
30 times) so as to make the details of the diagram
clearly visible. Let the gain increase by N times.

(c) The percentage scale to be associated with this
diagram must have an interval of DN/100 between
the 1 per cent marks on the scale.

It is convenient to arrange that the Y-amplifier
(A1) has several fixed steps of gain which are exactly
known (say N—10, 30, 100), and to preparc in ad-
vance the corresponding percentage scales, which can
be fixed to the face of the tube and photographed
together with the diagram.

Simplifications. Thc somewhat claborate networks
of Figs. 3 and 4 can be simplified if no morc than
a general impression of the distortion is required.
If changes of régime are considered unimportant, and
only the larger distortion terms arc of intercst, the
ganged attenuators and the “slave™ oscillator chain
(12) to (15) may bc omitted.

Bridge-type circuits are a common feature of
apparatus dcsigned to mecasurc total harmonic dis-
tortion, but although they provide an output which
contains only the distortion terms, they cannot be
used to generate a differcnce diagram, because the
various distortion products are “dispersed,” ie.,
shifted in relative phase, by passing through the bridge
network.

Fig. 10. Oscillator running into grid current.

Fig. 1. Disc recording grossly over-modulated. Fig. 12.

The ecssential components of a 2-terminal circuit
are the phase-shifter and filter, (7) and (8). A 4-ter-
minal circuit requires, in addition, a bandpass or
possibly a low-pass filter at (2). The performance
of these filters need not be superlative, for many com-
mercial oscillators generate no more than 1 per cent
or 2 per cent of second or third harmonics, which
can be reduced to 0.1 or 0.2 per cent by 20db attenua-
tion at (2). If a valve stage, which may generate
distortion, is incorporated in (7), filter (8) should have
a slightly better performance.

Photographing the Diagram. For the illustrations
a Cossor oscilloscope, Type 1035, with a green tube,
Type 89D, was used.

The photographs were obtained with a Leica II
camera on Kodak 35mm orthochromatic film RS5S,
with an exposure of lisec at F/6.3. The brightness
of the trace was adjusted for each exposure by the
following procedure. The trace was dimmed until
only just visible in its weakest part while being
traversed to and fro by the X-shift control. The
brightness control was then advanced by a fixed
amount predetermined by trial exposures.

This procedure makes allowance for the influence
of mains-voltage variations upon the brilliance of the
spot, and also for the large variations in writing speed
which are caused by changes of test frequency or
size and degree of detail of the diagram.

The percentage scale will appear in the photograph
if it has been attached to the face of the tube and
is given local illumination.

Conclusion. It is not easy to bring out in a short
survey the full merits of this technique; the informa-

Radio receiver with

‘“delayed ”’ a.v.c. ; modulation (a) just below and (b) just above 100 per cent.
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tion given should, however, be sufficient to guide those
who wish to explore its possibilities. The method
has been in use in the Research Department of the
B.B.C. in the course of the last 2-3 years, its de-
velopment being part of a general investigation into
distortion in af. systems.

The illustrations in this article are taken from a
stock of several hundreds collected over this period.
It should be noted that, in order to simplify dis-
cussion, the most clementary examples have been
chosen, whereas in practice much more complex forms
may occur. Fig. 9 has therefore been included to
demonstrate the application of this new technique to
a more complex problem.

For the investigation of distortion in recording
systems the difference diagram has unique value, for
unless the speed of the medium (disc or tape) is prac-
tically constant only the simplest of the conventional
distortion measuring systems can be applied in such
work. It is justifiable in such cases to attempt to
deduce the harmonic content from a geometrical
analysis of the diagram, should a numerical .expres-
sion of the distortion be required. In general, the
diagram serves its most useful purpose in bringing
to light the nature of the distortion and its relation-
ship to hum and circuit noise. The history of Fig. 8
1s a striking example of this.

It is not unreasonable to suppose that there is a
relationship between the shape of the diagram and
the aural assessment of the resulting distortion. Indi-
cations of such relationship have been found, but
cannot be discussed here.

APPENDIX

Operational Procedure. The circuits of Figs. 3 and 4
are used for 4-terminal and 2-terminal tests respectively.
Their operation will be described for a 1,000 c/s test tone.
For tests at any other frequency the filters must be
changed. The figures marked against the filters refer
to the attenuation peaks adjacent to the cut-off points,

In setting up the difference diagram of an amplifier
the first operation is to put 20db at (4) and zero at (6)
(see Fig. 3). Add attenuation at (3) to bring the overall
attenuation from (3)-(6) to about overload point. Vary
(7) and slightly adjust (3) until the difference signal
contains no fundamental tone. This will be shown by
minimum vertical deflection of the oscilloscope trace.
Turn up the gain of the X-amplifier of the oscilloscope
to get a nearly horizontal line.

Now transfer attenuation from (4) to (6) thus driving
(5) harder. The Y-deflection will grow and a loop will
form. Adjust (11) until this loop closes to a line. When
the input to (5) is small this line will resemble Fig. 2
if the output stage is a single valve. As the input in-
creases a difference diagram like Fig. 5(a) will appear.
The centre shouid be tangential to the X-axis of the tube.
If not, adjust (3) very shightly to tilt the diagram correctly.
If a loop appears as in Fig. 5(b) first adjust (7) and then
(11) to remove it. The final curve is a representative
difference diagram.

The phase shifter (7) should be designed to shift the
phase without changing the amplitude of the 1,000-c/s
signal, otherwise any adjustment will cause the diagram
to tilt about its centre point and this has then to be
corrected by readjusting (3).

The 2-terminal network is adjusted in much the same
way, except that (3) is adjusted initially to equal the
loss in (7) and (8).

In some ampilifiers a change of operating regime occurs
as the drive increases. This is shown up by a 4-terminal
test but not by a 2-terminal test. The gain at 1,000c¢/s
alters and the diagram tilts about its centre point. The
change in gain can be measured by introducing a slight

266

compensating loss in the (7) (8) chain to restore the
diagram to its original position. .

The most difficult adjustment is the setting of phase
shifter (11). If there are “overload spikes ” as in Figs. 10
and 11 there is no difficulty, for it is clear that these
must be located at the extremities of the X-axis. Some-
times artificial “spikes” have to be introduced (by a
biased-off diode or rectifier) before the correct setting of
(11) can be found.

When, as in Figs. 9(c) and (d), the “go” and “return”
traces are different and have to be displayed separately
for examination, the diagram is opened into a loop by
a slight readjustment of (7).

If oscillator (15) uses a 2-valve zero-phase-shift RC
circuit, it can be locked by injecting the *spike” from
(14) into the common anode lead. No frequency calibra-
tion i1s needed, since the harmonic number can be read
from the trace which appears when the output of (15) is
made large enough. The magnitude of the spike signal
must be adjustable so that it locks the oscillator without
introducing visible distortion.

Cancellation of the unwanted distortion term can be
observed on hecadphones connected temporarily to the
output of the Y-amplifier of the oscilloscope. Phase-
shifter (12) can be of a simple type in which the output
voltage is not strictly independent of the phase adjust-
ment, for the size ot the locking ““ spike ” will not seriously
affect the output of the oscillator (15).

EARL’S COURT
Preliminary List of Exhibitors

AS a result of the recent ballot for space at the 20th
National Radio Show to be held at Earl’s Court from
September 1st to the 12th, the Radio Industry Council
has issued a preliminary list of exhibitors. In addition
to the 80 manufacturers, traders and journals, etc,, listed
below, four banks, British Railways, the Electrical Trades
Union, and the Association of Radio Battery Manufac-
turers have also taken space.

Aerialite, Ambassador, Antiference, Argosy, Automatic Coil Winder.

B.B.C., Buaird, Balcombe, Belling & Lee, Bernards, Boosey & Hawkes,
Bowmaker, Brown Brothers, Bulgin, Bush.

C.W.S., Cole, Collaro, Cosmocord, Cossor.

Decca, Dubilier, Dynatron. X ) )

Econasign, Edison Swan, English Electric, Ever Ready, Electrical
& Radiwo Trading.

Ferguson, Ferranti.

G.E.C., Garrard, Goodmans, Gramophone Co.

Hobday, Hunt.

Invicta.

J.B. Manufacturing.

Keith Prowse, Kerry’s, Kolster-Brandes.

Linguaphone, Lugton. . i

McMichael, Marconiphone, Masteradio, Mullard, Multicore, Murphy.

Peto Scott, Philco, Philips, Pilot, Plessey, Portogram, Practical
Wireless, Pye. .

R.G.D., Regentone, Reproducers, Roberts, Rola-Celestion.

S.T.C., Simon Sound Service, Sobell, Stella.

T.C.C., Taylor Electrical Instruments, Telerection, Thompson,

Diamond & Butcher, Truvox.

Ultra.
Valradio, Vidor. . .
Westinghouse, Whiteley, Wireless World and Wircless Engineer,

Wireless Trader, Wolsey, Wright & Weaire,

Plans for the exhibition, which will be open to the
public from September 2nd, include considerable space
for displays of radio and electronic equipment to be pro-
vided by the Services and manufacturers. Itis also planned
to have an educational and training exhibit on the lines of
that introduced last year. Technical training colleges will
be represented by Norwood T.C. and the Borough Poly-
technic and industrial training establishments by. EM.I
Institutes and Marconi College. The B.B.C. Engineering
Training Department will be participating and the
universities will also be represented.

Many of the exhibitors will be equipping demonstra-
tion rooms and there will be the usual Television Avenue
in which manufacturers have the opportunity of demon-
strating their receivers.
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New TV Stations

THE temporary low-power mobile stations at Glencairn
(Belfast) and Pontop Pike (Newcastle) were brought into
regular service by the B.B.C. on May 1st. Pontop Pike is
linked with the main radio network, but Glencairn relies
on its direct reception of the Kirk o> Shotts transmitter for
rebroadcasting. Initially, the Newecastle station used a
temporary aerial, but the main radiator, which will eventu-
ally be employed by the permanent medium-power
transmitter, is now in use.

Both stations use horizontal polarization and their sound
and vision carriers are slightly offset from those of the
main high-power transmitters using the same channel to
reduce interference. Glencairn, shown with its Marconi
aerial in the above photograph, operates in Channel 1 (41.5
and 45 Mc/s), and Pontop Pike in Channel 5 (63.25 and
66.75 Mc/s).

The low-power booster station near Brighton started a
regular service on May 9th. It uses vertical polarization,
operates in Channel 3 (53.25 and 56.75 Mc/s) and relies on
its direct reception of Alexandra Palace for rebroadcasting.
As in the case of the other two low-power stations,
Brighton’s carriers are slightly offset.

MSF Schedules

STANDARD FREQUENCY transmissions from the
Rugby station MSF are now being radiated continuously
for 24 hours a day. In accordance with the Atlantic City
Convention (1947), the carrier frequencies will be 2.5, 5,
10, 15 and 20 Mc/s, but only three of these will be used
simultaneously. Initially the transmissions are being radi-
ated on 2.5, 5 and 10 Mc/s with a power of 0.5 kW.

These frequencies are not the most suitable for recep-
tion within the United Kingdom and it has, therefore,
been decided to continue the transmissions on 60 kc/s for
a short period each day. A power of 10 kW will be used
for this transmission which will be radiated from 1429 to
1530 G.M.T.

The carriers will be modulated in accordance with the
following cycle (repeated each quarter of an hour): 0-5
mins, 1,000 ¢/s tone; 5-10 mins, 1c/s pulses (59th pulse
in each minute being omitted); 10-14 mins, unmodulated;
and 14-15 mins, speech announcement. The carrier and
modulating frequencies are derived from the same 100-
kc/s standard and are maintained to within + two parts
in 10® of their nominal values.

Results of N.P.L.. measurements of these transmissions
are given each month in our sister journal Wireless
Engineer.
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Mobile Television Transmitters ¢ Standard

Frequencies ¢ New Amaleur Band

Coronation Radio

BIGGEST-EVER radio hook-up has been planned by
the B.B.C. for the Coronation Day broadcasts. In addi-
tion to the television arrangements (which include the
relay to Europe detailed on pages 274 and 275) and those
for home listeners, the entire transmitting equipment of
the External Services of the Corporation will be employed.
This includes thirty-six high-power and two medium-
power short-wave transmitters in this country, siX in
Malaya, two in Canada and two in Ceylon as well as
m.w. transmitters in this country, Germany and Austria.

The B.B.C. has also been asked to provide land lines
for a large number of overseas broadcasting authorites,
while many other countries are retransmitting the
received programme. It is estimated that in all some
1,000 stations throughout the world will be broadcasting
some part of the day’s proceedings. Eighty-four micro-
phone positions for commentaries in 44 foreign languages
have been provided by the B.B.C.

imateur 2-Mc/s Band

SINCE MAY 1T amateurs in the UK. have not been
permitted to use the band 1715-1800 kc/s, but instead have
been granted the 200-kc/s band above 1800kc/s. This
change was necessitated by the enforcement of part
of the Atlantic City allocation table and the Geneva fre-
quency plan covering that band.

It will be recalled that in the Atlantic City Radio Regu-
lations there was no 2-Mc/s allocation in Region I (Europe
and Africa) for amateurs. A footnote to the frequency
alocation table, however, reads “ In the band 1715-2000
ke/s, Austria, Ireland, the Netherlands, Northern Rho-
desia, Southern Rhodesia, Switzerland, the Union of South
Africa and the United Kingdom may assign up to 200 kc/s
for the amateur service provided that the mean power of
any amateur station does not exceed 10 watts and that no
harmful interference is caused to the authorized services of
other countries.”

The Radio Society of Great Britain in giving details of
the change lists the maritithe stations (see p. 214 of our
last issue) in the band which are likely to be particularly
vulnerable to interference.

“ Trader Year Book”

THE “Wireless and Electrical Trader Year Book,
1953, to give it its full title, is a veritable mine of inform-
ation—technical, legal and general—for the radio and elec-
trical trader. This 24th edition includes thumbnail speci-
fications of current broadcast and television receivers, if.
values of broadcast receivers marketed between 1947 and
1951, valve base connections and mains voltages in the
principal towns in Great Britain. It also includes in its
264 pages directories of trade organizations, manufac-
turers, wholesalers and proprietary names. It is published
by the Trader Publishing Co., Dorset House, Stamford
Street, London, S.E.1, price 10s 6d.

Modern Navigational Aids

AN EXHIBITION “Navigation Today” has been
arranged from now until September at the Science
Museum, South Kensington, to show the basic principles
of navigation and the changes which have taken place in
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navigational methods under the impact of high-speed fly-
ing and the developments of radio and radar.

There are demonstrations of such radio aids as Consol,
Gee, Decca Navigator, v.h.f. omni-range, ground con-
trolled approach and, of course, radar. The latter includes
an interesting supersonic simulator by Kelvin and Hughes
of the Thames approaches in which model craft in motion
pn water are reproduced on a standard p.p.i. display.

Firms contributing to the exhibition include 'S. G.
Brown, Cossor, Decca, G.E.C., Kelvin and Hughes, Kol-
ster-Brandes, Marconi, Siemens, Sperry and Ultra.

PERSONALITIES

. Wing Commander R. Stanford-Tuck, D.S.0., D.F.C., who
Joined Marconi’s W.T. Co. in 1949, and carlier this vear was
appointed sales manager of the Aeronautical Division, has been
released by the company to join the Aircraft Division of the
English Electric Co. Marconi’s is a member of the group of
which English Electric is the parent company.

H. R. L. Lamont, Ph.D., M.A,, B.Sc., AM.LEE,, has recently
joined the scientific staff of the European Technical Repre-
sentative of the Radio Corporation of America whose office
is in London. Dr. Lamont, who is well known for his book
on waveguides, will be principally concerned with technical
liaison.  Until his present appointment he was senior lecturer
in electronics at the Roval Technical College, Glasgow, and was
formerly at the G.E.C. Research Laboratories, Wembley.

C. L. G. Fairfield, M. A,
M.LEE, AM.IMehE,
who has joined the Tele-
graph  Construction  and
Maintenance Co., Ltd., as
manager of the overseas
division, had been with
Mullard, L., since 1947,
latterly as manager of the
valve division. He has
been a director of Mullard
Equipment, Ltd., for ihe
past two years, and was a
Mullard  representative on
the board of Telcon Tele-
communications, Ltd.

Wilfred Sampson, B.A.,, AM.LLE.E., has been appointed
commercial manager of Tclcon Teleccommunications, Ltd.
(owned jointly by Mullard, Ltd., and the Telegraph Con-
struction and Maintenance Co., Ltd.). A graduate of Queen’s,
Cambridge, Mr. Sampson joined the transmission systems
division of Standard Telephones and Cables, Ltd., in 1929,
where he gained wide experience in the field of telecom-
munications both in this country and abroad, particularly in
South Africa.

J. Foster Veevers, M.LLE.E., has resigned his recent appoint-
ment as general manager of the Swindon factory of the Plessey
Company to become managing director of Peto Scort Electrical
Instruments, Ltd. Before joining Plessey’s he was for many
vears manager of the Stockport factory of Salford Electrical
Instruments, Ltd.

Until his recent appointment as senior liaison engineer of
the Components Division of rhe Plessey Co., E. Morgan, B.Sc.,
A.M.LE.E,, had been in the Engineering Division of the B.B.C.
since 1950. He had held the positions of superintendent
engineer (transmitters) and assistant head of the Valve Section.
Before joining the Corporation he was a member of the tech-
nical sales staff in the Osram Valve Department of the General
Electric Co.

OUR AUTHORS

Ralph W. Hallows, who has been a frequent contributor to
Wireless World for the past 21 years, writes in this issue on
the efficiency of the drv cell and suggests ways in which its
design and construction might be improved. He has been
European Consultant to the Burgess Battery Co. Inc. since
1925. During the war he was a major in the Royal Artillery
and became chief instructor (radar) at the 6th A.A. Group
School. Major Hallows, who was an open exhibitioner at
Magdalene College and an honours M.A. (Cantab.), is author of
a number of books including “ Radar Simply Explained ” which
has been translated into six European languages.
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E. R. Wigan, who writes in this issue on the diagnosis of dis-
tortion, spent some 14 years in industry (graduating from d.c.
and 50c¢/s on the test beds of the G.E.C., Witton, in 1924 to
audio and carrier frequencies in the laboratories of Siemens
Bros., Woolwich, before joining the Signals Research and
Development Establishment, Ministry of Supply, in 1938. At
S.R.D.E. he was primarily concerned with the design of acoustic
and a.f. field equipment and the associated test gear. Since
1949 Mr. Wigan has been in the B.B.C. Research Department,
Kingswood Warren, Surrey, dealing with problems associated
with distortion.

Eric Griffiths, contributor of the article on the design and
construction of portable equipment in our last issue, is in the
Lines Department of the B.B.C. Since joining the Corpora-
tion in 1941 he has worked at both transmitter and studio
centres, and was for some time an instructor in the Engineer-
ing Training Department. Before joining the B.B.C. he was
in the Research Laboratory of Callender’s Cables (1936-39)
and with the Ministry of Supply (1939-41).

OBITUARY

It is with regret that we record the sudden death of Simon
Orde, manager ot the B.B.C. Engineering Information Depart-
ment, on April 23rd at the age of 59. Mr. Orde joined the
Corporation in 1942 as a censor and in 1943 transferred to
the Engineering Division.

We record with regret that Charles Walter Eve, a former
director of Standard Telephones and Cables, Ltd., and a direc-
tor of Kolster-Brandes, Ltd., died on April 19th aged 66. He
joined S.T.C. in 1906 and retired in 1947. Mr. Eve was closely
associated with the formation of the Radio Industry Council,
the Radio Communication and Electronic Engineering Associa-
tion and the Telecommunication Engineering and Manu-
facturing Association, and was at one time vice-chairman of
the Briush Radio Valve Manufacturers’ Association.

IN BRIEF

Broadcast Receiving Licences totalled 12,892,231, including
2,142,452 for television sets and 183,996 for car radio at the
end of March. The month’s increase in television licences
totalled 69,472.

Stand-by Equipment has now been installed ar the Sutton
Coldfield television station and the switching arrangements
permit it to be used with either the main or stand-by aerials.
The powers are vision 5kW, sound 2kW. The last of the
main stauons to be equipped with stand-by gear is Alexandra
Palace, where similar Marconi transmitters are now being
installed.

Radio Exports.—Of the £2.2M worth of radio equipment
exported in March, £855,084 was for capital goods—trans-
mitting gear, etc. According to Customs and Excise figures,
components and test gear accounted for £434,580, domestic
reccivers £442,072, sound reproducing equipment £253,128,
and valves £216,531.

Plastics Exhibition.—Among the 90 exhibitors at the British
Plastics Exhibition, which will be held at Olympia from June
8th to 18th (10 a.m. to 6 p.m. daily) are the following radio
and electronic manufacturers:—E. K. Cole, G.E.C.,, Radio
Heaters, Rediton and T.C.M. Admission to the exhibition
costs 2s 6d, but free tickets for the convention which runs
concurrently with the show are available from British Plastics
(the organizers), Dorset House, Stamford Street, London,
S.E.L

Instruments.—The second British Instrument Industries
Exhibition opens in the National Hall at Olympia on June 30th
for 12 days. The Scientific Instrument Manufacturers’ Asso-
ciation is among the five supporting organizations. The ex-
hibition will be open daily, except Sunday, from 10 to 6.30.

Canadian Trade Fair.—Eight British publishers are com-
bining to present a display of 55 technical, trade and
specialized journals at the sixth Canadian International Trade
Fair, to be held in Toronto from June 1st to 12th. Our own
publishers will be exhibiting 24 journals including Wireless
World and Wireless Engineer. Among the British companies
participating in the fair is the G.E.C., who will be exhibiting
the BRT400E communication receiver and v.h.f. gear.

Communications in the widest sense will be featured at the
German Communication and Transport Exhibition which
opens in the 670,000-sq yd Munich Exhibition Park on June
20th. The exhibition, which will remain open until October
11th, will include sections devoted to broadcasting, radio-tele-
graphy and telephony and navigation.
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German Radio Show, which was to have been held last
August and has twice been postponed, will open in Dusseldorf
on August 29th for nine days.

A.P.A.E. Officers.—At the annual general meeting of the
Association of Public Address Engineers, L. W. Murkham was
re-elected president. The vice-presidents are A. V. Sharp, J. F,
Doust, C. Clarabut (who is also chairman of the Courxil), A. H.
Middleton and Alex J. Walker, who is also honorary general
secretary. T'he Council consists of G. F. Baker, A. B. Hulme,
W. O. Mannerings, A. E. Buchan, F. Hedges, A. E. Ward, R.
Jackson and S. W. Lewis (trade members), and R. E. Owen,
J. E. Doust, F. Poperwell, S. Norley, A. V. Sharp, S. Kelly,
C. T. Wright and P. Whiteley (manufacturing members).

“ Solid-State Electronics,” which is at the foundation of
such practical applications as germanium diodes, transitors
and other semi-conducting devices, will be dealt with by
Dr. Karl K. Darrow of Bell Telephone Laborataries, in a
series of four lectures at King’s College, Strand, London,
W.C.2, at 5.30 on June 22nd, 23rd, 25th and 26th. Although
the lectures are addressed to students of London WUniversity,
admission is free to others interested in the subject.

Transistor circuitrv and applications will be dealt with by
G. C. Sziklai of the R.C.A. Research Laboratories, Princeton,
U.S.A., at a meeting at the Royal Society of Arts, John Adam
Street, London, W.C.2, at 5.30 on July ist. Dr. R. L.
Smith-Rose will be in the chair. Tickets arc available from
the R.C.A. European Technical Representative, The Tower,
Brook Green Road, London, W.6.

Electro-Acoustics.—A series of 10 lectures covering the
nature, generation, propagation, measurement, recarding and
reproduction of sound has been planned by the Department
of Radio and Musical Instrument Technology at the Northern
Polytechnic, Holloway, London, N.7. The lectures by E. H.
Jones, B.Sc., AM.Brit.LR.E,, will be given .on.luesday§ and
Thursdays, commencing on June 4th. The fee is two guineas.

Fringe-area Reception.—A scries of papers on this subject
will be given at the summer meeting of the Television Society,
which will be held at Bedford on June 27th.

Photographing TV Pictures.—Readers interested in the
photographing of television pictures from the cathode-ray
tube may like to know that in the Coronation number of
Amateur Photographer (May 27th) there is an article dealing
with the subject.

« Designing a Tape Recorder.”--In the complete circuit
diagram (Fig. 7, p.231, May issue) the cathode resistor R,
of V_ should be 470 ohms and in Fig. 4 (p. 165, April issue)
C,, should be 0.5uF.

SIR NOEL ASHBRIDGE. The Radio Industry Council is to
present him with this portrait by Frank O. Salisbury. Sir Noel
was recently elected an honorary member of the Brit.L.R.E.
“in recognition of his services to the radio engineering
profession of Great Britain and as a tribute to his outstand-
ing work in developing the technical services of the B.B.C."
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Engineering Education.—A booklet setting out the full-time
and part-time courses in technical education available at
colleges and institutes in London and the Home Counties
has been issued by the Regional Advisory Council for Higher
Technological Education. It includes a list of courses in
radio and television servicing, in telecommunications for the
C. & G. certificates and in electrical engineering for the Higher
National certificate. It is available from Tavistock House
South, Tavistock Square, London, W.C.1, price Is.

Metric Edition of the British Standard for enamelled round
copper wire (oleo-resinous enamel) has recently been pub-
lished as B.S.1961:1953. It differs from the 1951 edition
of B.S.156 only in that all quantites are expressed in metric
units. Copies may be obtained from the British Standards
Institution, 24, Victoria Street, London, S.W.l, price d4s.

Technical Papers issued by all departments of the Depart-
ment of Scientific and Industrial Research, including the
National Physical Laboratory and the Radio Research Station,
are listed in the 31-page catalogue * Government Publications,
Sectional List No. 3 D.S.I.R.”, revised to March lIst. It is
obtainable free from H.M. Stationery Office, York House,
Kingsway, London, W.C.2.

Scientific Literature published by and for the Insdtute of
Physics 1s listed in a catalogue which is obtainable gratis from
the Institute, 47, Belgrave Square, London, S.W.1. A summary
is given of some 30 books, monographs and pamphlets including
“Physics as a Career” by N. Clarke, which deals with the
fields of work open to physicists and the training necessary.

BUSINESS NOTES

Emitron Television, Ltd., are to supply two flying-spot film
channels for the new television station being built by the Italian
broadcasting organization (Radio Audizioni Italiano) at Turin.
They will operate on 625 lines and are fitted with magnetic
heads for reproduction of sound tape recordings. Either married
or single picture and sound films can be used.

Mullard is to transfer the manufacture of cathode-ray tubes
from its factory at Mitcham, London, to a new Government-
financed factory of approximately 250,000 sq ft to be built in
the North-East Lancashire Development Area. The vacated
space at the Mitcham factory will be utilized for the produc-
tion of other e¢lectronic devices.

B.I. Callender’s Cables, Ltd., have formed a new company
in Australia to co-ordinate the activities of agents in the
Commonwealth and to establish a technical service organiza-
tion. The registered office of British Insulated Callender’s
Cables (Australia), Pty., Ltd., is 84/88, William Street, Mel-
bourne, C.I., Victoria, Australia. B.I.C.C. has also formed a
Canadian company. [t has acquired the business of Phillips
Electrical Works, Ltd., of Montreal and Ontario, which will
now be known as Phillips Electrical Company (1953), Ltd.

Modcern Acoustics, Ltd., of Manor Way, Boreham Wood,
Herts, (Tel.: Elstree 3636), has been formed to manufacture
“ Lectrona > loudspeakers which were previously produced and
marketed by Acoustic Products, Lid. E. L. Edwards, late of
Edstone, Ltd., is managing director of the new company.

Mattis Industries, Ltd., of 4, John Adam Street, London,
W.C.2, (Tel.: Trafalgar 5502), inform us that they have been
appointed sales representatives for London and the Home
Counties for the “ Milaflex ” range of insulating silks, tapes
and cloths manufactured by Miller & Ferguson, Ltd., of
Glasgow.

Decca’s Glasgow office, which deals with both radar and
navigation business, is now at 67, Blythswood Street, Glasgow,
C.2, (Tel.: City 6457/8). The manager is R. E. G, Simmons.

London Docks servicing depot of Rees Mace Marine, Ltd.,
is now at Yabsley Street, Poplar, E.14, (Tel.: East 4216). It
is under the management of R, Aveyard.

Exporting Computers.—The second electronic digital com-
puter to be produced by Ferranti, Ltd.,, for export has been
ordered by the Royal Dutch/Shell Group for installation in
their research establishment in Amsterdam.

B.T.H. has received an order from the European Head-
quarters Command of the U.S. Army for $4M worth of mobile
fire-control radar equipment for supply to N.A.T.O. countries.

Marconi Marine radio and navigational equipment is being
supplied by Marconi’s associates Deutsche Betriebsgesellschaft
fiir Drahtlose Telegrafie M.B.H., for four motor vessels being
built at Rendsburg on the Kiel Canal.
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TRANSISTOR AMPLIFIER

PROBABLY the first piece of commercial apparatus on
the British market to make use of a transistor is a small
pocket amplifier for boosting the outputs of hearing-aids.

Designed by Multitone, it is
by © ~ intended for  hearing-aid
users who get adequate out-
put from close-range sounds
but not enough from sounds
at a distance. The GE.C.
Type GET1 point transistor
used gives a power gain of
about 15 db, and it has to be
used with a high-impedance
earpiece which is supplied
with the instrument. The
cylindrical housing has a
plug at one end to fit into a
. standard hearing-aid battery
¢ (223V or 15V), and two
{ sockets at the other for the
input and output plugs and
cords. Multitone have also
produced a hearing-aid with a transistor output stage,
the mair object being to reduce lt. consumption.

No More “Reliable” Valves

VALVE manufacturers in this country deplore the use
of the term “reliable valves” because it implies that all
other valves are not reliable. Their trade association, the
B.V.A., now announces that it intends to describe these
valves as “Special Quality” in fuwture. A ¢ Special
Quality ” valve is defined as “a valve which has certain
design and manufacturing features making it suitable for
use under conditions different from or in excess of those
experienced in normal radio or television receivers and
when operated under stated or agreed electrical or
mechanical conditions it has an acceptable statistically
determined expectation of life.”

This definition covers several classes of valves, for
example, those which will withstand severe mechanical
shock but do not necessarily have long lives; those which
have particularly long lives or high clectrical stability but
not so much ability to withstand shock; and those giving
normal lives under moderate conditions of shock and
vibration. Thus the term “Special Quality” has quite
a wide meaning, and does not really distinguish the
particular class of valves hitherto known as “reliable”
from valves with other special qualities such as long life
or stability.

Books Received

Television Picture Faults. By John Cura and Leonard
Stanley. Contains 150 photographs of television pic-
tures illustrating various faults together with explanations
of their cause. These explanations are printed in con-
trasting types for readers with and without technical
knowledge. The faults mainly comprise those resulting
from incorrect adjustment of the controls, but various
forms of interference are also illustrated. Pp. 68. Tele-
vision Times, Ltd., 39a, Bartholomew Close, London,
E.C.1. Price 3s 6d.

Radio Engineering (Second Edition). By E. K. Sande-
man, Ph.D., A.C.GI, MIEE. Method of approach is
fundamentai and general, though specifically related to
practical ends. The book grew from an instruction
manual written primarily for maintenance engineers at
B.B.C. stations. Pp. 613+4xx1; Figs. 204. Chapman and
Hall, 37, Essex St., London, W.C.2. Price 55s.

Télévision Dépannage. By A. V. J. Martin. A practical
book on the installation, adjustment, fault-tracing and
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repair of television receivers. Pp. 176; Figs. 197.
Société des Editions Radio, 9, Rue Jacob, Paris, 6. Price
600 francs.

Modulators and Frequency-changers. By D. G. Tucker,
D.Sc. An analytical and largely mathematical approach
to the subject as applicable to amplitude-modulated
radio and line systems. The book is intended for design
and maintenance engineers. Pp. 218+xiv; Figs. 115.
Macdonald and Company, 16, Maddox St., London, W.1.
Price 28s.

The Living Brain. By W, Grey Walter, M.A,, Sc.D.
(Cantab). Basically a book about research into the
mechanics of the brain by means of clectro-encephalo-
graphy (and intended for general reading), but contains
technical information on EEG apparatus developed by
the author with appendices describing his electronic
analogues of physiological mechanisms. Pp. 216+xii;
Figs. 23. Gerald Duckworth & Co., 3, Henrietta Street,
Covent Garden, London, W.C.2. Price 15s.

“Radio Designer’s Handbook”

MANY thousands of copies of earlier editions of *Radio
Designer’s Handbook ” have been sold throughout the
world. The fourth edition of this popular work, just issued
by our Publishers (price 42s; by post 43s 6d) is more than
four times as large as its predecessors. The book deals in
detail with basic principles and the practical design of all
types of modern radio receivers, audio amplifiers and
record-reproducing equipment. It is the work of 10
authors and 23 collaborating engineers, under the editor-
ship of F. Langford-Smith.

CLUB NEWS

Birmingham.—The June programme of the Slade Radio
Society includes two direction-finding contests. On the 12th
there is to be an evening contest and on the 13th-14th the
second event for the Harcourt Trophv. There will be a
technical discussion evening on the 26th at 7.45 at Church
House, Erdington. Sec.: C. N. Smart, 110, Woolmore Road,
Erdington, Birmingham, 23.

Coventry Amateur Radio Society’s *“ night on the air” has
been suspended for the summer months, but meetings con-
tinue to be held on alternate Mondays at the Y.W.C.A,
Queens Road, at 7.30. On June 8th G2BVW will talk about
70-centimetre operation. There will be a v.h.f. field-day on
Sunday, June 21st. Sec.: K. G. Lines (G3FOH), 142, Shorn-
cliffe Road, Coventry.

Hastings and District Amateur Radio Club, of which L. H.
Thomas, M.B.E. (G6QB), assistant editor of Short Wave
Magazine, is president, is participating in the Hobbies Ex-
hibition to be held in the town during Carnival Week, July
4th-11th. Membership of the club, which during the summer
meets only once a month, is now over 30. Sec.: W. E.
Thompson, 8, Coventry Road, St. Leonards-on-Sea.

Manchester.—The South Manchester Radio Club (G3FVA)
meets on alternate Fridays at 7.30 at Ladybarn House,
Mauldeth Road, Fallowfield, Manchester, 14, and is plan-
ning a course of instruction for the Radio Amateur Examina-
tion. Sec.: M. Barnsley (G3HZM), 17, Cross Street, Bradford,
Manchester, 11.

Reading.—Meetings of the Reading Radio Society, of which
W. A. Smallcombe, B.Sc., was recently elected president, are
held on the second and last Saturdays of each month at 7.0
at the Abbey Gateway, Reading. The programme for the
coming session includes lectures, debates and demonstrations.
Sec.: L. A. Hensford (G2BHS), 30, Boston Avenue, Reading.

Southend.—At the meeting of the Southend and District
Radio Society on June 12th S. W. F. Asquith, AM.ILEEE,
will talk on frequency measurement. The winners of the
recently awarded Pocock and Hudson Cups for home-built
gear—]J. Wallace and D. Whitworth, respectively—will demon-
strate their equipment at the meeting on June 26th. Meetings
are held on alternate Fridays at 7.30 in the Queen’s Road
Annexe of the Municipal College, Victoria Circus. Temp.
Sec.: J. H. Barrance, M.B.E. (G3BU]), 49, Swanage Road,
Southend-on-Sea.
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LETTERS TO

THE EDITOR

The Editor does not necessarily endorse the opinions expressed by his correspondents

Two-band Television Reception

WHEN alternative television programmes are provided,
whether by the B.B.C. or by sponsoring or by both, it is
plain that the new stations must operate on frequencies
higher than the present 40-70 Mc/s band. New television
sets will be designed to cover the new band as well as
the old and must obviously include some station-selection
mechanism.

The problems of design are technically straightforward
ones, but what about the several million existing sets?
Has anyonc yet thought seriously about the problem of
making them suitable? The usual glib answer is that
cheap, mass-produced converters will be produced which
will enable the frequency of the new station to be
changed to that for which the receiver is designed.

That is a satisfaciory solution provided that the con-
verter does what it is supposed to do, but will it? It
seems to me that there are a great many technical snags.

It so happens that most cxisting television sets arc not
readily tunable from one channel to another and some
cannot be changed at all without a major operation. In
order that normal reception of the station in the 40-70
Mc/s band may be retained, thercfore, the receiver must
be left tuned to this station and the converter must
operate to change the frequency of a signal in the higher
band to this lower frequency. There is then a possi-
bility of interference due to the direct pick-up of signals
from the 40-70 Mc/s station by the early circuits of the
receiver. For the avoidance of interfercnce a disparity of
some 50 db. between the two signals is required. In some
areas and with some receivers this may be casily obtain-
able, but when the rcceiver 1s used ncar a 40-70 Mc/s
station and remote from one of the new oncs, the interfer-
ence may well be intolerable. This is especially likely to
be so with some of the earlier receivers which were not
very well screened.

The solution would seem to lie in having the tclevision
set permanently tuned to a channecl other than the local
one—say to Sutton Coldfield in the London arca—and to
include in the converter provision for changing the fre-
quency of the local 40-70 Mc/s station to this chosen
channel. The converter then becomes necessary for all
reception. This will increase its cost and the changing
of the tuning of the set itsclf may be an expensive matter
with some sets, although negligible with others.

In addition to this, wherc the television sct 1s a super-
heterodyne, as most now are, the set plus converter will
be a double superheterodyne having two oscillators. The
almost limitless possibilitics of self-gencrated interference
by beats between their harmonics are well known and it
seems likcly that satisfactory operation would be largely
a matter of chance and would depend on the precise fre-
quencics of the signal, the input of the set (Ist if.), the
if. of the set (2nd 1.f.) and upon whether the oscillator of
the television receiver is above or below the signal. The
converter oscillator will have to be always below the
signal te prevent inversion of the sound and vision
channels.

The development and rapid growth of competitive tele-
vision services will depend very much on the finding of
satisfactory solutions to all these problems.

London, N.14. W. T. COCKING.

Broadcast Transmitter Distortion

THE letters of Ian Leslie in your April issue and A.
Yates in your May issue both deal with the overall per-
formance of the broadcasting chain, and a few notes on
B.B.C. practice may be of value

There is, of course, no such thing as completely dis-
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tortionless transmission, and the problem facing any
authority engaged in broadcasting is to what cxtent shall
distortion be permitted. If no restriceion of volume
range is used between microphone and transmitter, and
the modulation is adjusted to such a level that 100 per
cent modulation is never reached, then distortion may be
very slight, but the avcrage level of modulation will be
extremely low, and listeners will rightly complain of
excessive background noise due to interference and
receiver noise in the quict passages. For these reasons
it is the practice in this and cvery. other country to
adjust levels manually so as to bring up the quiet passages
and to keep down somcwhat the level of the loud
passages. This is done at the originating point in the
programme chain. Sharp transients will, however, always
occur, probably of such short duration as to be
unobserved at the manual control position, and in any
casc so short as to make it impossible to take any human
steps to limit their amplitude.  In order to deal with this
situation automatic means of amplitude limitation are
incorporated at the transmitter input. These ensure that
such transients cannot cause the transmitter to be modu-
lated more than 100 per cent. Admittedly while so doing
a certain amount of distortion is necessarily introduced
by a very short period of time, but this distortion is very
much less than that which would be hecard by listeners
if the transmitter were modulated more than 100 per cent.
In that case the carrier amplitude would be reduced to
zero for short periods of time and a very noticeable
distoruon radiated. Also, of course, heavy over-modula-
tion can be very dangerous for the transmitting
equipment.

The cxtent to which the average programme lcvel is
raised, and the extent to which limitation is used, is,
of course, very much dependent on judgment of the
degree to which distortion is acceptable, and on a balance
being made between the amount of such distortion and
the improvement in signal-to-noise ratio for the gencral
listener. This improvement in signal-to-noise ratio is
particularly important at times like the present, when on
certain wavelengths there is appreciable interference from
continental broadcasting stations.

The B.B.C. has arrived at its present standards after
very careful listening tests, and believes that in the exist-
ing circumstances these represent the best compromise
between distortion and interference.

Within the restricted band of frequencies available for
medium-wave broadcasting therc seems to be no prospect
whatsoever of any appreciable reduction in interference
from stations in other parts of Europe, and in fact a
probability that this may increase. To incrcase the power
of the medium-wave stations is not permitted by the
Copenhagen Plan, and in any case to increase by an
adequate amount would in most cases be impracticable.
The hope for future improvements in transmitting con-
ditions lies thercfore in the development of a v.h.f. broad-
casting scrvice. The B.B.C. has published the results of
its experimental transmissions from Wrotham, and the
development of a regular service is now under consider-
ation by the Advisory Committee set up by the Post-
master General under the terms of the Government White
Paper on Broadcasting.

Mr. Yates is in error in stating that we rarely give live
transmissions. Of the programmes radiated after 6 p.m.
in the week ending May 2nd, recorded programmes
represented 25 per cent of the Home Service, 40 per cent
of the Light Programme, and 62 per cent of the Third
Programme. In any case, for the vast majority of
recorded programmes the quality of rcproduction is
indistinguishable from that of a live programme. The
continued introduction of new recording and repro-
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ducing equipment should in time eliminate all unsatis-
factory recorded items.

The quality of transmissions over the land lines from
the studio to the various transmitters is subject to con-
tinual careful check. Only very occasionally does the
quality of transmission deteriorate, and in such cases it is
rectified at the earliest possible moment.

Consideration has been given to the usc of the sound
channels of the television service for the transmission of
a sound programme, but thc continued development of
the television service and the fact that the equipment is
in use for television purposes at times when the greater
part of the public would wish to listen precludes such
use.

The conclusion drawn by Mr. Yates that the gencral
average of performance has deteriorated in the last
twenty years is, I think, not justificd, as the improvements
in the design of the equipment in the transmitting chain
over the last twenty years have been very appreciable,
while every care in the opcration and maintenance of the
equipment continues to be taken.

F. C. McLEAN,

London, W.1.
Deputy Chief Engineer, B.B.C.

I WAS interested to see A. Yates’ letter, supporting my
plea for better B.B.C. transmission quality, in your May
1ssue.

As regards the use of recordings, I wrote to the Director
of the Third Programme last autumn deploring the trend
towards the development of a “ transcribed service ” and
pointing out that, apart from questions of optimum signal
quality, those shortcomings which identify the medium
used—rumble, regular clicks due to a scratch, the change
in quality as between the end of one disc and the start
of the next—produce a mental image of the revolving
turntable and destroy the illusion of reality, that psycho-
logical factor so important in a live secrvice.

In reply I was informed that the extensive use of
recordings is both necessary and expedient in a compre-
hensive service. IFurther, I was invited to Broadcasting
House and shown that on dircct playback (pickup track-
ing the groove freshly made by the cutter, with monitor
switched instantaneously to input line or replay amplifier
at will) the reproduced signal is almost indistinguishable
from the input signal and total background noise imper-
ceptible. I was told, and it was evident, that dcterioration
in the signal finally radiated is due to deterioration in
the equipment of the playback channels, and in the re-
corded discs, due to carcless handling by staff other than
that of the recording department. There can be no
excuse for this.

That improvement is possible in landline quality is
indicated by the fact that excellent quality is in fact
obtained from landline relays—sometimes. It is_doubtful
whether the use of television transmitters for sound ser-
vices would serve any useful purpose in view of the fact
that they would only be available at odd, “off-peak”
hours. As regards the development of a comprehensive
f.m. service, clearly the B.B.C’s hands arc tied by the
financial powers-that-be.

Regarding automatic volume compression, the B.B.C.’s
Parthian shot was a suggestion that I should see the
matter in perspective; that “ there is nothing more annoy-
ing than a strong carrier with low average modulation.”
I strongly disagree. Average level means nothing; mini-
mum level matters but can be maintained by manual
monitoring. Various measures can be undertaken by the
listener to improve signal pick-up and/or mitigate inter-
ference of all types, but nothing can be done to correct
a signal that contains non-linearity distortion. Many
aspects of the interference problem are out of the B.B.C’s
control, but radiated signal quality is entirely their respon-
sibility; in this at least let them set their house in

order.
London, N,10, IAN LESLIE.
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Flywheel Sync

THE observation made in the opening paragraph of
K. G. Beauchamp’s letter in the April issue on the fly-
wheel synchronizing circuit, described by B. T. Gilling
in your March issue, we consider to be incorrect when
it Is stated without reservation that neutralization of im-
pulsive interference is effected across the common load
resistance of the diodes. This is true during the sync
period; i.e., when the fly-back has been initiated and
point B (B. T. Gilling’s Fig. 2) is neutral, but prior to
the sync pulsc the circuit does not appear 10 be immune
to noise. For example, during the period between the
middle and end of the scan, point B is ncgative and thus
noise spikes appearing 180 degrees out of phase at V2 (a)
and V2 (b), anode and cathode respectively, will result in
the greater conduction by V2(a), and hence a positive
signal voltage developed across the common load.

The operation of the d.c. amplifier, as shown in Fig. 5,
is obscure, since the valve is without cathode bias and
will be driven by positive excursions during the sync
period into grid current which can find no d.c. path to
cathode.

We support your correspondent in identifying the cir-
cuit as a phase discriminator, and it is to be hoped that
the discriminator as used in frequency modulation appli-
cations, which for so long has assumed a similar identity,
will be regarded more correctly as a frequency dis-
criminator. W. J. CROSSLEY, S. L. FIFE.

English Electric Company, Liverpool.

Lamp Interference

THE problem of lamp interference, raised by K. Robin-
son in your May issue, is quite well known, though it
does seem extraordinary that a lamp with a continuous
filament can give trouble.

Whilst the complete mechanism is, so far as I know,
not fully understood, it is quite normal for vacuum lamps
to act as quite powcrful energy generators, and inter-
ference from them can cover a range of at least $-mile.

The functioning of a lamp as a r.f. generator, and the
frequency, depends on instantaneous voltage, and thus
when a.c. is used the interference only occurs on certain
parts of the voltage cycle, and the frequency also varies,
this accounting for “herringbone ” and similar effects.

Luckily, this phenomenon is restricted to vacuum lamps
normally of 25 watts or more, and these lamps are only
used in special installations, such as traffic signs and
“keep left” bollards, and are not on salc to the general
public. The “gastfilled” lamp is quitc innocent.

Enfield, Middx. A. P. HALE.

“ Designing a Tape Recorder”

REFERRING to the above article in your April issue,
I should like to make two further suggestions for a level
monitor. Both incorporate the refinement, particularly
desirable in home-built equipment, of monitoring bias
oscillator and audio output voltages simultaneously.

The first uses the two meters from an aircraft direction
indicator (sec Wireless World article of September, 1951,
and remember the warning about beta radiation—January,
1952). Each meter is put in a bridge rectifier circuit
which is fed through a high resistance from either the crase
oscillator or the anode of the audio output valve. Because
of the high sensitivity of these meters, there is no trouble
concerning the load they will put on the two outputs.

The second method is very suitable if a 500-volt h.t.
line is available. A 1CP1 type cathode ray tube is used
as the indicating device, the oscillator volts being fed across
one set of plates whilst the audio output is fed across the
other. This gives a rectangular fluorescent area the width
of which is proportional to oscillator output and the
depth to audio output.

Cussins and Light, Ltd. W. D. CUSSINS.

York.
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This Enstrument may solve YOUR problem

T T T e TE e m—
= : EE=y i 1

The B.S.A. Cycle Factory in Birmingham uses the Cossor | In Models 1035 and 1049 the two traces are
Model 1035 Oscillograph for a vital production test. . ;
Every bicycle fork assembly manufactured at this plant is = refemed on a flat screen of‘ gomm. diameter
individually tested for perfect brazing at the fork headstock union | @nd the amplifiers and time base are so
by examining the undamped resonant vibrations of the assembly { caibrared that measurement of the voltage
on the screen of the Cathode Ray Oscillograph.

This is a typical example of the innumerable problems capable of
complete solution by this versatile instrument and every branch § wvarious significant portions of the Oscillogram
of industry is realising the potential of this apparatus in the . .

detection and analysis of faults and the accurate monitoring of § * made possible. Permanent records of these
manufacturing processes. In displf.ﬂying the mu{lual effect of two traces for subsequent analysis raay conven-
related and variable quantities simultaneously the instrument is 3 L

also solving many of the fundamental problems with which iently be made by attachment of the Cossor
Research and Development scientists are constantly beset. Model 1428 Camera.

The Technical Advisory staff of the Cossor Instrument Division is always at your Service

e ‘ ELECTRONIC
:1:101\‘5){43%3 INSTRUMENTS

STANDNS 112
Please address enquiries :

A. C. COSSOR LTD., INSTRUMENT DIVISION (Dept. 1) HIGHBURY, LONDON, N.5.
Telephone: CANonbury 1234 (30 lines)

use COSSOR valves and tnbes C145

input as well as the time interval between
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Inexpensive, featherweight SenTerCel Rectifiers types M-1 and M-3 can be suspended
even in light wiring, and in most cases will replace a thermicnic rectifier. They

measure 9/32” diam. x §” thick ... and will operate at input levels of 0'5 volt
upwards at frequencies up to 5 Mc/s. Less wiring! No valve-holder ! No heat !
TYPE M-1

For A.F. 2nd detectors. AGC rectifiers. Mauting circuits. Contrast expansion and
compression. Level indicators. Modulation depth indicators. Limiters. Automatic
fregquency control.

Average characteristics @

Self Capacitance .. . 22 pF

Forward resistance at 5 V D.C. . 10kQ

Reverse resistance at 5 VD.C. . ... 1000 M Q

Maximum peak inverse voltage . 68 V

Minimum A.C. input .. (U
TYPE M-3

Has similar characteristics and application with a maximum
frequency of 100 kc/s.

Average characteristics :

Self Capacitance 65pF
Forward resistance at 5 VD.C. . L. 12ka
Reverse resistance at 5 VD.C. . .. 45MQ
Maximum peak inverse voltage . . : 68 V
Minimum A.C. input 0sv

Jung, 1953

RECTIFIERS

BEG1STERep TRADE MAR®

Srandard D/epbones and Cables Limired

Registered Office : Connaught House, Aldwych, London, W.C.2,
RECTIFIER DIVISION : Warwick Road, Boreham Wood, Hertfordshire

Telephone : Elstree 2401 Telegrams :

www americanradiohistorv com
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Television
Standards
Converter

Mobile Equipment in Holland for the Coronation Relay

READERS will see from our route map of the Corona-
tion relay to Europe (following page) that the British
405-line signals are converted to the continental 625-line
standard at Breda in Holland. The converter equipment,
designed by the Philips Research Laboratories at Eind-
hovén, is basically the same as that used by the B.B.C.
at Cassel last year for changing from French to British
standards—a c.r.t. monitor displays the incoming picture
and this is viewed by a camera working on the new
standards. The situation is rather different at Breda, how-
ever, in that the pictures are going in the opposite direc-
tion and are being converted from a low number of lines
to a higher number of lines. Moreover, the equipment is
a good deal smaller than the B.B.C.’s, and is actually in-
stalled in a trailer—which also contains a reserve converter
(in case of breakdowns) and a quantity of mcnitoring and
test gear. This trailer is stationed outside a church known
as the Grote Kerk in Breda, and from it cables run up
the side of the building to the centimetre-wave trans-
mitting and receiving equipments which are mounted on
the steeple.

The smallness of the converter has been achieved
mainly by the use of a c.r. tube with a screen diameter
of only Sin to display the incoming picture. Normally,
with a scrcen of this diameter, the definition would not
be very good because of the relatively large size of the
spot; but the tube is actually a flying-spot scanner with a
very small spot and has a definition of 1,000 lines. The
camera has an image iconoscope pick-up tube, and this is
fitted with -a mask at the edge of its viewing window to
provide a black reference for the 625-line signal.

As in previous converter equipments, the monitor c.r.
tube uses a long-persistence screen as a means of light
storage. Without this, the camera pick-up tube would
tend to act as a simple photo-cell and would respond to
the instantaneous variations of intensity of the light spot.
Thus it would produce a spurious waveform corrcsponcfing
to the 405-line vision signal, and this would beat with the
normal 625-linc signal to give a completely meaningless
output, With the long-persistence screen, however, a large
component of unmodulated light is introduced, so that the
intensity variations of the spot are made negligible in
comparison and have little or no effect on the pick-up
tube.

At the same time, of course, the persistence must not
be made long enough to preserve one picture into the
next picture period, otherwise blurring would occur with
moving images. Actually the decay characteristic of the
phosphor is such that the brightness of a point on the
screen falls to about 3ths of its original value by the end
of one frame peiiod.

Another important point is that the scanning beam of
the camera 1s arranged to “read ” the picture at a more-

WIRELESS WORLD, JUNE 1953
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or-less constant time interval behind the “ writing ” spot
of the c.r. tube. (This is possible because, although the
line periods of the two systems are different, the frame
periods are the same.) If this were not done there would
be a phase drift between the two scanning systems, and
spmetimes the camera would be “reading” the picture
while it was still bright from the spot and sometimes while
1t was fading out a long way behind the spot, and the
result would be that the outgoing picture would fluctuate
in brightness. The two scanning systems are actually
locked together by synchronizing the camera waveform
generators with the frame sync pulses of the incoming
4)5-line signal.

Since the conversion is from a low number of lines to
a higher number, it has been necessary to “fill in the
gaps ” in* the 405-line picture by spot-wobbling. Without
this device, the scanning lines of the camera would some-
times coincide with those of the 405-line picture and
sometimes fall between them, and an interference pattern
would appear on the outgoing picture.

Recently Wireless World had an opportunity of seeing
the converted pictures at Amsterdam, after they had been
transmitted from Lopik, and we were agrecably surprised
by their quality. Inevitably there was some degradation,
but not enough to worry the average viewer, and we have
seen worse on receivers in this country.

The converter equipment, with the monitor unit on the left
and the camera on the right, is shown above, and below is the
trailer in which the equipment is installed.

B -
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With the recent opening of the temporary, mobile, low-power television stations at Glencairn (Belfast) and Pontop Pike (Newcastle)
and the booster station near Brighton, approximately 809, of the population are now within the B.B.C. television service area,

indicated on this mab by the 100V m contours.
direct reception of Kirk o’Shotts, is Belfast and its immediate surroundings.
an area within a radius of approximately 20 miles of the transmitter.

the Alexandra Palace transmission, is intended to serve the town and district.

Using the permanent
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The estimated coverage of the Glencairn transmitter,

The Brighton booster station,

WIRELESS

which relies on its
Pontop Pike serves
which re-transmits

aerial,
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Cable 2,000-mile Network for the Coronation Transmissions

THE international exchange of television programmes limited number of people will see the 405-linc picture
has been brought a stage nearer by the unqualified suc-  probably on large-screen equipment.
cess of the recent tests conducted on the Continent, pre- The key point for the 625-line transmissions by thc
paratory to the re-radiation of the B.B.C. Coronation Dutch and West German stations is Breda, where, as
day transmissions by stations in France, Holland and dcscribed on page 273, the Philips organization has set up
Western Germany. On these two pages we reproduce a conversion unit. The 625-line signal will be taken by
sketch maps of the British Isles and northern Europe direct links to Hilversum and Eindhoven and via four
showing the 2,000-mile radio and cable network which  centimetre-wave relays to Wuppertal to be fed into the
will convey the BB.C. television transmissions on June permanent network recently inaugurated by the Nord-
2nd to viewers in four countries. On the opposite page  westdeutsche Runfunk to link the five N.W.D.R. television
is shown the complete chain of British television stations,  stations. The longest hop in this chain of rclay stations
the methods of linking and the service areas of cach of is that linking the Berlin transmitter with the last station
the five high-power and three low-power transmitters now  in Western Germany—a distance of nearly 100 miles. The
in use. frequency used for this hop is 196.25 Mc/s. In addition
For the continental relay the vision signal will be trans-  to the five N.W.D.R. stations the Frankfurt transmitter
mitted from London to France by relay stations provided in the American Zone and possibly the Weinbiet station
by Standard Telephones & Cables, Ltd. It will be picked ncar Baden Baden (French Zone) will be radiating the
up at a point near Cap Blanc Nez, Calais, and re-trans- 625-line transmission.
mitted to Cassel. It will be secn from the map that the The complementary sound transmissions will be car-
405-line signal is carried by the French P.T.T. and Radio- ried by cable to the Continent, where broadcasting organ-
diffusion et Télévision Frangaiscs south from Cassel to  izations will have the choice of two of the following three
Paris for conversion to 441 and 819 lines for re-trans-  circuits: 1, background sound free from any commentary;
mission by Paris and Lille. The 405-linc signal is also 2, English commentary; and 3, French commentary. It
carried east from Cassel to Lille where it is conveyed  will, therefore, be possible for Dutch and German com-
over a chain of centimetre-wave links across Belgium, mentators to hear the English or French commentary
which has not yet a television service. It is, however, which they can then translate for superimposition on the
planned to monitor the transmission in Brussels where a background sound.

Centimetre-wave links covering some 1,200 miles form the chain for the re-transmission of the B.B.C.'s Coronation day broad-
casts by Continental television stations. Against each transmitter is indicated the standard employed.

HAMBURG @, o
(625)  § "
(2] ..
BREMEN® § W
...... 8 W. BERLIN
5 o GIANOVER . (625)
e o * (625) %
/ o ® BRUNSWICK
HE (629 o o‘fx A
5 ,\l:r
* o } \J con DB
: 3 b (625)
Q;;Sm@«fj;% A LAchzfsc//?czx,‘e“ﬂ:ﬁ
: > F T @ o, o ik
' . P = . IMNO M, 4y ood
: o © EINDHOVEN Yo
il e ANTWERPQAS? e “SWUPPERTAL k4
n B 3 e 3
o ol | # Ay & COLOGNE (625) ;
| S /OBRUSSELS —_— :, Y
{  CASSEL £y, " 803 7n0Y LIEGE® A 1.,
a0 Ay
i $s CLILLE (319 <., %o *
i / ; ; o, .
% 3} 3 OW“AMJW\M,M'\‘FRAN/(FURT = \
1 (625) i
T ° ; : \
v'\§ o ’|
S D o
@ : NUREMBURG
5 P ®REIMS
NG
e g
/ P BADEN e STUTTGART
PAR/S P TGART
(441 5 819) NA§CY -
275

WIRELESS WORLD, JUNE 1953

WWW americanradiohistorv com


www.americanradiohistory.com

Improving the Dry Cell

Making Better Use of the Raw Materials

By R. W. HALLOWS, M.A(Cantab), M.LE.E.

E‘HEN zinc was plentiful and little accounted, a
run-down dry battery, whose cell-cans might still
contain from two-thirds to four-fifths of their original
weight of the metal, could be thrown light-heartedly
into the dustbin. To-day, there is a world shortage of
zinc, and it is a matter of some importance that it
should not be used wastefully. The dry Leclanché
cell, which has proved itself to be the most convenient,
the least messy and the most foolproof source of what
the late Dr. C. F. Burgess aptly termed portable power,
is nowadays one of the major callers on the world’s
zinc supplies, for the number of such cells in use at
any moment runs into astronomical figures. Apart
from the fact that most of the world’s homes are now
within range of some source of broadcast entertain-
ment, and that the majority are still without mains
supplies of electricity, portable wireless receivers of
various kinds enjoy wide popularity; much of any
army’s wireless equipment must be battery-operated;
hearing-aid appliances, developed from the a.f. side
of the wireless recciver, are being used in larger and
larger numbers. If one thinks, too, of the flashlamps,
the cycle lamps and other small electrical appliances
used now by millions of people in all parts of the
world, it is quickly realized that the term astronomical
is no exaggeration when applied to the number of dry
cells in use the world over at any time.

The purpose of the present article is to investigate
the efficiency, or otherwise, of the dry cell as we know
it and to suggest ways in which its design, composition
and construction might be improved. A second article
will deal with the possibilities of using relatively cheap
power from the supply mains to bring dry cells after
discharge back to something like their original condi-
tion.

As almost everyone knows, the Leclanché cell
‘““ generates a current of electricity by consuming zinc
as a fuel.” Or, to put it a little less unscientifically,
such a cell maintains a flow of electrons through an
external closed circuit by converting into electrical

CUT-0FF 09V
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energy the chemical energy involved in the recombina-
tion of ammonuim-chloride and zinc mto zinc-
chloride, ammonia and hydrogen. As the textbooks
have it,

2NH,C1 +Zn=2ZnCl, + 2NH, + H,.

That is a considerable over-simplification, for every
manufacturer has his own pet electrolyte, which may
contain calcium, lithium, magnesium, zinc and pos-
sibly other metals in the form of chlorides. This,
however, is not the place to discuss such a complex
matter, and we may accept for working purposes that
the primary reaction is on these lines.

Depolarizing Process

The word *primary” is used because the cell is
really a two-part affair. Part 1 consists of the electro-
lyte and the zinc, between which (on open circuit)
there is a potential difference of about 1.1 volt. This
portion is very efficient, in so far as it does not suffer
from polarization: it gets rid of its surplus hydrogen
in the form of positive ions. In Part II we have a
p.d. of 0.4V between the carbon and manganese-
dioxide eclement and the electrolyte; hence the overall
open circuit p.d. between the terminals of the cell is
about 1.1V+0.4V=1.5V. But in this second part of
the cell we run into considerable trouble when the
external circuit is closed.

Each positive hydrogen ion, on reaching the carbon
element, exerts an attraction which causes one electron
to leave the negative pole, to travel through the ex-
ternal circuit and to turn the positive ion in question
into a neutral hydrogen atom. Were nothing done
about it, the carbon would soon be surrounded by a
blanket of inert hydrogen molecules. Part II of the
cell would be clogged and the action of Part I would
also be brought to a standstill, for it would no longer
be able to discard its surplus hydrogen ions.

Many textbooks lightly show the action of the man-

Fig. 1. Curve A shows typical end
voltages during intermittent discharge
of high-grade cells under ideal con-
ditions of load, temperature and rest
periods. A considerable proportion of
the ampere-hours potentially available
from the zinc in the can is useless,
since the e.m.f. is too low. B is the
discharge curve of moderately good
cells under similar conditions.
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ganese-dioxide depolarizer usually employed as:
2H +2MnO,=Mn,0.+ H,O

If that were a complete statement of the case polariza-
tion would be eliminated; or, in any event, complete
depolarization, with a return to its original e.m.f.,
would occur in a cell “rested ” for a short time. That
this does not happen is common knowledge. The re-
actions involved are far more complicated. It would
be nearer the truth to write: “In time, a certain
amount of the hydrogen molecules become dissoci-
ated into ions and some of these react with some of
the manganese dioxide to form another oxide of
manganese and water. Other slow and complex re-
actions are involved, and this process of depolarization
is never sufficiently rapid to keep pace with the clog-
ging that takes place during discharge, or complete
enough to restore the original load e.m.f., no matter
how long the cell is rested.”

Now let us see how effectively the zinc is used. My
experiments were made with cells of the 1% x 2:-inch
size. Each maker has his own designation for these.
The Ever Ready “U2” will be familiar to most
readers and will be used as a general term, though
cells of a number of different makes, British and
American, were subjected to the series of tests on
which the present articles are based. The cans of
such cells vary somewhat in weight from make to
make; nor is it always easy to determine the exact
weight of zinc, for seamed cans contain a certain
amount ol solder. Some cans are thicker than others
and there are slight variations in dimensions. On the
whole, though, we shall not be far out if we put the
average weight of zinc in cans of this size at 19 grams.

There is no difficulty about discovering the number
of ampere-hours of current which 19 grams of zinc
would furnish, could it be used with complete cffici-
ency. An ampere is a flow of one coulomb a second,
and a coulomb consists of 6.3 x 10'* electrons. Zinc
is bivalent; each atom passing into the electrolyte is
a doubly positive ion, Znt+. This means that for
every zinc atom removed from the can two electrons
are available at the negative terminal of the cell. To
maintain a current of one ampere, then, 3.15x 10
atomns must leave the can every second. The atomic
weight of zinc is 65.38 (O=16), and from Avogadro’s
Number we know that 65.38 grams of zinc contain
6.0234 x 10*° atoms. Hence the weight of 3.15x 10'¢
zinc atoms 1s 0.000338 gram; and that is the electro-
chemical equivalent of zinc. Multiplving by 60 x 60,
we have, in round figures, 1.2 grams of zinc per
ampere-hour.

In other words, the current obtainable if 19 grams
of zinc were used a hundred per cent efficiently, would
be 15.8 Ah. Discharged under ideal conditions of
load, temperature and time allowed for recuperation,
average cells of “U2” size give 3-4 Ah, and those of
the highest quality from 5.5 to a little over 6 Ah. In
other words, cells in common use may turn only from
19 to 24 per cent of their zinc to good account, while
for the very best the figure does not exceed 40 per
cent.

Many factors contribute to this low cfficiency. One
of the most important of these is that most apparatus
intended to be operated by dry cells is designed to
work satisfactorily down to, but not below, an e.m.f.
of 0.9V per cell. Curve A of Fig. 1 shows typical
lumped end voltages (that is, the average e.m.f.s at the
end of each day’s run) of a group of first-rate cells,
discharged under the ideal conditions mentioned. It
will be seen that much of the current potentially avail-
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CAN PERFORATES WHEN
e.m.f. IS STILL 05V

Fig. 2. Discharge curve showing the effects of perforation
of the can at a moment when the e.m.f. is still |.05V.

CARBON ROD
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ZINC CAN —— T Il WASHER
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AIR SPACE : ' PERFORAT {ON
OFTEN OCCURS
ELECTROLYTE—
PASTE —DEPOLARIZING
MiX
Fig. 3. Construction of modern dry cell. It will be seen

that no sac is used. Perforation often occurs in line with
the top of the electrolyte paste.

able from the zinc is useless, since the e.m.f. has fallen
below cut-off as a result of progressive polarization.
The first requirement, then, if cells of high quality
are to be made more efficient, is to speed up the
depolarizing process and to make it more thorough.
Possible means to this end will be considered later.
Curve B of Fig. 1 shows the curve for moderately good
cells, discharged under similar conditions.

Though their overall performance is poor, the cells
are classed as moderately good because they do not
show one shocking and all-too-common fault; perfora-
tion of the can when the e.m.f. is still above (some-
times well above) cut-off. Fig. 2 indicates what
happens in such cases. The e.m.f. begins to fluctuate
and then falls almost like the proverbial stone. The
clectrolyte paste oozes from the hole in the can and
may do serious damage. Perferation of one or more
cans is in my experience one of the commonest causes
of the breakdown of h.t. batteries. I have many times
known it occur in batteries which had till then been
giving readings of from 0.95V to 1.15V per cell. A
curious point is that the cans perforated are nearly
always near the middle of the battery; that is, in an
80-cell (120-volt) battery untimely perforation is most
liable to occur between the 20th and 60th cells from
the negative end.

Causes of Perforation

Premature perforation is in most instances due to
poor design or construction. Fig. 3 (which may come
as a surprise to any who have not examined the inside
of a dry cell for some time) shows how most of these
cells are made to-day. There is no sac, the de-
polarizing “mix” being in direct contact with the
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SHEET ZINC NEGATIVE ELEMENT

WASHER—
%4

A __—ELECTROLYTE PASTE
PLASTIC— "

CASE
A DEPOLARIZER
CARBON
CINING L “COLLAR-STUD’
y CARBON CONTACT
MOULDED INTO
PLASTIC CASE
e 4 .
AETAL CAP—
Fig. 4. Suggested *“inside-out '’ cell. Only a small part of

the zinc used is now unemployed. By designing the cell so
that the carbon forms a lining to the plastic container, the
depolarizer is given a much larger surface area on which
to act.

paste electrolyte. As Fig. 3 indicates, a position at
which the first signs of perforation very often occur
is in the part of the can on a level with the top of
the electrolyte. When a cell which has failed in this
way is opened one frequently finds evidence of a
considerable amount of “creeping” of salts from the
electrolyte in the vicinity of the puncture. Small
differences in the concentrations of such salts may give
rise to undesirable local action.

Creeping does not occur to any marked extent inside
really good dry cells. It may be due to one of two
causcs, or to both together. The first of these is the
use of too strong a concentration of sal-ammoniac in
the electrolyte; the second is failure to make the seal
perfectly air-tight. These two causes are probably
inter-connected.  When a cell is not air-tight, evapora-
tion takes place from the clectrolyte, with the result
that the ratio of sal-ammoniac to water increases.
Another cause of the perforation of cans before cut-off
e.m.f. is reached, is the use of zinc of too light a gauge.

There is another important reason why a consider-
able amount of the zinc in the can is not available for
the production of current. A glance at Fig. 3 will
show that all that part of the can which surrounds the
air-space, the washer and the seal is out of the
running: it is merely acting as part of a container and
has no electrical role. Again, there is very little
electro-chemical action at or near the bottom of the
can; and here again zinc as zinc is mainly wasted.

New Design of Cell

Could not the dry cell be entirely redesigned on
lines more in keeping with the present availability of
raw materials? I think I am right in saying that, when
the first dry cells were made, suitable carbon was most
readily obtainable in the form of rods or plates. Zinc
being then plentiful and cheap, the line of least resist-
ance led to the familiar design of the dry cell. Great
changes have occurred in the sixty-odd years that
have passed since these cells began to come into any-
thing like general use—changes, that is, in everything
except their general make-up. High-density carbon,
for example, is now readily shaped—or deposited—in
any required way.

It is some time now since it occurred to me that
a good many advantages might accrue, were the dry
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cell turned, so to speak, inside out. I have not the
facilities for making up the dry cell illustrated in
Fig. 4—or, for that matter, any kind of dry cell. But
experiments made with wet Leclanché cells using
carbon elements of large area have given very
promising results. The main purpose of these has
becn (a) to put the zinc element where the greatest
possible proportion of it plays a useful part; (b) to
provide the depolarizer with the largest possible sur-
face of carbon on which to act; (¢) to make the greatest
use of cheap and casily obtainable materials; (d) to
evolve a cell which cannot play havoc by perforating;
and (e) to produce a cell of exactly the same dimen-
sions as the zinc-cased cell and fitting into any
apparatus designed to be operated by it

Fig. 4 illustrates more or less diagrammatically the
suggested new look for the dry cell. The case 1s of
plastic and into the bottom is moulded a “ collar-stud ”
carbon (or metal) contact, with a metal cap on its
external end. Immediately inside the case is a thin
carbon lining; it need not be more than a few
hundredths of an inch in thickness, for in the cell
the carbon is chemically inert.

The zinc element is hollow and made of sheet metal,
possibly perforated. Or again, it may be a finned die-
casting. Its exact shape and mass must be the subject
of experiments. The zinc is “ pasted ” with electrolyte
in the ordinary way. The parts between the electro-
lyte and the button forming the negative contact are
protected from chemical and electro-chemical action
by a plastic coating.

. . . And its Advantages

A cell made on the proposed lines cannot perforate;
by far the greater part of the zinc is usefully em-
ployed; polarization must be much slower and de-
polarization quicker and more complete owing to the
far larger area of carbon over which the hydrogen
ions are distributed and on which the depolarizer is
free to act. The surface area of the carbon walls is
actually more than four times greater than that pro-
vided by the rod element now used. It will be seen
that the proposed cell appears to be also inside-out,
or perhaps one should say upside-down, as regards
the polarity of its terminals. That protruding from
the seal is the negative, while the cap at the bottom
is the positive. This, however, is not a matter of
importance, so long as the terminals are plainly marked
+ and —.

Though the idea of designing a dry cell on the lines
described was original, in so far as it was based
on my own line of thinking and on nothing that I had
read, seen or heard, I cannot claim to be first in the
field in trying to make the dry cell more efficient by
turning it inside-out. Somebody always seems to have
thought a little sooner than oneself of any new con-
ception that occurs!

Explaining my scheme recently to an American
friend, I learnt that an “inside-out” dry cell had made
its appearance in the United States. I have not been
able to acquire American cells of this type, or to find
out anything more about them. Whether or not they
bear any resemblance to the design suggested in Fig. 4
I do not know. What I venture to hope is that this
article may stimulate British designers of dry cells
to break away from tradition and to give us (and the
all-important export market) something far more
efficient and more economical than the familiar dry
cells of to-day.
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v 0 B T E x I 0 N TAPE RECORDER

FEFATURES WORTH NOTING . . . . . .

% Extremely low distortion and background
noise, with a frequency response of 50 ¢/s.—10 Kc/s.,
plus or minus 1.5 db. A meter is fitted for the
measurement of signal level and bias level.

Y Sufficient power is available for recording on
disc, either direct or from the tape, without
additional amplifiers.

% The 15 to 30 ohms microphone balanced line
input is fully loaded with 20 microvolts.

Y Input |, which requires 35 millivolts on
.5 megohm, is suitable for crystal P.U.s, micro-
phones or radio inputs.

% A power plug is provided for a radio feeder
unit, etc. Variable bass and treble controls are
fitted for control of the play back signal.

% The power output is 3.5 watts heavily damped
by negative feedback and an oval internal speaker
is built in for monitoring purposes.

The amplifier, speaker and case, with detachable lid,

Y Facilities are provided for using the amplifier measures 84in. x 224in. x 53in. and weighs 31 Ib.

alone and using power output or headphones while
recording or to drive additional amplifiers,

¥ Total power consumption is approximately PRICE, complete with WEARITE TAPE
50 watts. DECK .........c.oivveeeveiee.... . £84 0 O

% The hum and noise level which was already
very low has been still further reduced.

POWER SUPPLY UNIT to work from 12 Volt Battery with an output of 239v., 120 Watts,

50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £I8 0 0.

TYPE CP.20A AMPLIFIER

For A.C. Mains and 12 volt working giving |5 watts output,
has switch change-over from A.C.to D.C.and ‘‘Stand-
by * positions. Consumes only 5} amperes from 12 volt
battery.  Fitted with mu-metal shielded microphone
transformer for 15 ohm microphone, provision for
crystal or moving iron pick-up with tone control for
bass and top. Outputs for 7.5 and 15 ohms. Complete

in steel case with valves.

PRICE

£30.16.0
Manufactured by

VORTEXION LIMITED, 257-263, The Broadway, Wimbledor, London, S.W.19
Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.”
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GAS-TIGHT HYPERLOY A.F. TRANSFORMERS AND CHOKES

The wide y-uzed HYPERLOY range of over 100 Specificatons is now available in
hermetixalty-sealed containers capable of withstancirg the most rigorous
climatic conditi

™ having balanced vum-
: g the lowest “hum-| s withott recourss to
expensive muretal scrzens,

138 SLOANE STREET N LONDON, S.wW.l. - SLDane 22i4-§

which details the wide range of Engineering and
Commercial courses of modern training offered
by E.M.l. lInstitutes — the only Postal College

which is part of a world-wide Industrial Organisation.

Courses include training for :

City and Guilds Grouped Certificates in Telecommunications; A.M. Brit,
LR.E. Examination, Radio Amateur's Licence, Radio & Television Servicing
Certificates, General Radio and Television Courses, Radar, Sound Recording,

efc.  Also Courses in all other branches of Engineering.

POST NOW - e e e
Please send, without obligation, the above FREE book

E.M.l. Institutes, Dept. 16,
43 Grove Park Road, Chiswick, London, W.4.

MARCONIPHONE | CCURSEs

FROM

EM INSTlT.UTES“ Efll“ﬁ"‘; £l

associated with

Name

Addr

(His Master's Voice, etc.) | PER MONTH

el
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MODERNIZING THE

Wireless World

Part 2.—Time-

IN the original Wireless World Television Receiver
the frame and line time-bases were built on two
separate chassis and the sync-separator circuits
were included with the frame time-base. A similar
arrangement is adopted for these new time-bases and
the sync-separator is included with them.

The circuit diagram is shown in Fig. 1. V, is the
sync-separator and is fed with the combined sync and
picture signal from the cathode of the tube. It 1s
actually fed through a 10-kQ }-W resistor suspended

Internal view of the frame time-base unit wita some of the
are on the extreme right.

Television Receiver

Base Circuils

in the Jead from the tube cathode to the sync-input
connector on the time-base. This resistor is shown
dotted in the diagrams to indicate that it is external
to the chassis. In the original time-bases, C, was so
mounted and can be still if desired, but it is normally
convenient to include it in the chassis. It must be
so mounted that it has a low stray capacitance to earth.

D.C. restoration is effected in the grid circuit in
the usual way and the separated negative-going sync
pulses appear in the anode circuit. They are applied

chief components indicated.  The sync-separator compcaents

WIRELESS WORLD, JUNE 1953

—
‘ LINEARITY 2 «— FRAME HOLD
LINEARITY
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SYNC_SEPARATOR

o we L
R R, 2 Rz
> R
I 100k{2 ‘ g e —»% .
w 3 2 W
- R7
ol 47kl
FROM PICTURE
CATHODE wegr HEIGHT
- A, -O—-I'— Ru Rl
(]
= $ 4106l 2MO
0
>
. Risp
2~er10§ . §5ok a
R
R &
+300V

PICTURE
WIDTH

CIS

| S
20pF
Ry
Ry 20k ()
10k

(Y]
YT36enT160

LINE

LINEARITY
DEFLECTOR COIL 30mH  C22
—_—

o-spuf

V2

Cyy " 200pF

.,"_<

through a differentiator and attenuator R;, C;;, R.,,
to V; of the line saw-tooth generator. They are also
applied through a semi-differentiator C,, R;, to the
limiter V, which produces sharp output pulses from
the trailing edges of the frame pulses. These are
negative-going and are applicd to the anode of the
frame saw-tooth generator V.

This generator is a blocking oscillator using a trans-
former T,. This transformer is identical with the
one used in the original receiver. The saw-tooth
appears across C,. Instead of using a variable
charging resistance for the Hold control, the charging
resistance R;, is now fixed and is taken to a variable
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_LINE TIMEBASE

voltage point provided by R,,,. The main reason
for this is that a lower value variable component can
be used and therefore one which can be wire-wound .

The saw-tooth voltage across C, is fed to the grid
of V,, the frame output valve, through R,; and R,
the latter of which is variable as a Height control.
The deflector coil is transformer-coupled to the valve
by T, and the 150-Q resistance R,, across the deflector
coil is for the purpose of reducing the line-frequency
voltages set up in the deflector coil by unavoidable
coupling to the line deflector coil.

Since it is not possible to make the inductance of
the transformer anything like high enough to avoid

WIRELESS WORLD, JUNE 1953
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TIMEBASE
210V —‘V\%\N +300V
6-8 ki) 2W
15:5mA
DEFLECTOR COIL 10 mH
1P A e,
Ris
330 !
or .
R cII._l
2 otpF T LINEARITYY
G Vs Ras Ra Rar
o-1uf 20k0 10k MO
il -
Ly £L42 Ros
47k0d
CI) o ,
i R o1pf T -[ R”%
el 17
o1f] g M Ras M:
250 k(2 c [
i
C.OA-L Cmel ) Ry LINEARITY 2 soiF
| soHFIso;LF .
Fig. I. Complete circuit diagram of* the new time-bases.

The resistor shown dotted is mounted in the wiring between
the tube cathode and the input to the sync separator. Cyy is
mounted on the deflector-coil assembly. Rys, Ryq and R
have no circuit function but are included merely so that the
current waveforms can be checked easily with an oscilloscope.

severe waveform distortion, very heavy correction is
needed to obtain linearity. This is obtained by a
feedback circuit of the Blumlein type. There are in
all four circuits introducing distortion of the same
form ; the initial charging circuit R,,, C., the coupling
R;;, C,, the cathode-bias circuit Ry, Cig and the
transformer coupling. The transformer is the major
source of distortion and the bias circuit the next in
importance.

The correction circuit comprises C;; with R,, and
R, the latter being variable as a linearity control. It
is the main such control and affects the lincarity
generally over the picture. The next elements R,
and R, with C,; affect the linearity at the extreme top
of the picture only. In practice, R.; opens or closes
the top half-inch of the picture. The remaining
components R,,, Ry, C;, and C4, are unusual ones,
but were found cxperimentally to improve the
linearity at the extreme bottom of th¢ picture.

The linecarity is affected by valve curvature, and so
the settings of the linearity controls are slightly
affected by the Height control. The dependence is
small, however, and causes no practical inconvenience.
In initial setting up the Height control should be
adjusted for a picture of about three-quarters normal
height and the two linearity controls roughly adjusted.
Height should then be increased until the picture is
just a little smaller than the mask and the linearity
controls finally adjusted. Linearity 1 can easily be
adjusted at any time for uniform line spacing at the
top of the picture. Linearity 2 should be adjusted on
Test Card C if possible. Height can then be increased
to the proper value

WIRELESS WORLD, JUNE 1953

A very hard frame lock is usually obtained, with
the result that over a large part of its range a variation
of Hold only affects the picture Height. Usually it is
sufficient to set Hold at about the middls of the hold
range and leave it there.

In the line time-base the saw-tooth generator is a
cathode-coupled multivibrator V;, Vs. The charging
capacitance is C;; and the charging resistance is Rg;.
The applied voltage is varied by R;; as a width control.
This varies the amplitude of the generated saw-tooth
and hence the drive on the output valve V..

The valve V, is normally held beyond cut-off by
the charge on Cy4, thus enabling C,; to charge. Vjis
conductive. A negative-going sync pulse on the grid
of V; reduces its anode current and causes a rise of
voltage on its anode which is passed to Vg by Ci,.
This makes V, conductive and its anode current is
drawn from C;, to discharge it. Grid current also
flows to charge C,;. These currents flow through
R;, and raise the cathode potential of both valves.
which still further reduces the current in V,. The
action Is regenerative. When C,; is discharged, the
current in Vg drops and so the cathode potential falls
and the current in V; rises. The action is again
regenerative and Vg is cut off. It is held cut off by
the charge on C,; until the next sync pulse comes
along or until C,; has discharged sufficiently to let Vg
conduct again. The grid-return potential of Vg is
adjustable by R, as a hold control.

A resistance R;, is included in series with Cj; in
order to produce a large negative-going pulse on
flyback. This is necessary in order to cut off the
output valve rapidly and hold it cut off during flyback.
The value of this resistunce has an appreciable effect
on the e.h.t. voltage produced and some effect on the
linearity at the start of the scan.

No coupling transformer is used between the valve
and the deflector coil and the circuit is one using a
resonant flyback with an energy-recovery diode.
Because of losses, the natural overshoot is less than
1009;, and to obtain h.t, boost either a step-down
transformer must be used or energy must be fed into
the deflector-coil circuit during flyback so that the
overshoot does become 1009%,. This cnergy is derived
from a second circuit comprising L, and stray
capacitances which is coupled to the deflector coil
by Cs.

For a detailed explanation reference should be made
to a previous article, but, briefly, L, and the deflector
coil form two tuned circuits with their self- and stray-
capacitances and they are coupled together by C,g,
which acts as a ‘“top-end” coupling capacitance.
When V. is cut off during flyback, energy is stored in
the magnetic fields of both coils. In the case of the
deflector coil, it is required that the energy in its field
be turned into electric form in the capacitance and
then back again into magnctic form ready for the next
scan. A loss of energy inevitably occurs, and this
is made good by a transference of cnergy from L,
through C,,.

The capacitance needed for this coupling is formed
partly by the anode-cathode capacitance of V, and
partly by a 20-pF capacitor C,,. This capacitor
actually comprises six 120-pF capacitors in series,
each of 750-V rating, in order to obtain the required
voltage rating of 4 kV total.

A metal rectifier is used as a diode for energy
recovery and avoids any difficulty over heater supply.
It recovers about 50-60 V at the mean anode current
of V, and this appears across C;,. With the 300-V h.t.
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LINE LINEARITY

NW%:"__‘;* e
. - K

= =

The line time-base unit.
cen‘re on a sub-panel of Paxolin: slots are cut around the fixing holes to lengthen the
leakage paths.

line the anode supply for the output stage is thus
350-360 V.

Linearity is controlled by the variable resistor Ry,
which varies the magnitude of a control voltage
injected by T, in series with the diode and derived
from the anode current of V,. This transformer i3 a
simple scramble-wound component which needs no
special insulation in itself and is, therefore, easy to
make. As a whole it needs insulating for up to 2 kV
from the chassis, because the peak voltage of the
deflector coil appears on it. Magnetostriction in the
core produces a whistle and the two are remedied
together by enclosing it in sponge rubber to provide
both electrical and acoustical insulation.

The resistors R;;, R,; and R,; have no circuit
function. They are included merely to enable the
current waveforms to be checked with an oscilloscope.
If an oscilloscope is not used they need not be included.
If they are employed they should be wire-wound
resistors of 19, accuracy so that they can be used for
actual measurement purposes. The mean anode
current can be measured, for instance, by measuring
the voltage drop across Ry; or Ry;,. The reading in
volts multiplied by 100 gives the current in milli-
amperes.

E.h.t. is obtained through a voltage-tripler rectifier
system from the peak voltage which appears on fly-
back across L; and the deflector coil. The tripler
gives a multiplication of about 2.5 times and produces
some 8.5 kV from the 3.4-kV peak. The magnitude
of the e.h.t. voltage is governed by the rate of cut-off
of the output valve and by the value of C,,. Increasing
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PICTURE WIDTH

LINE HOLD

The e.h.t. voltage-tripler components are mounted near the

the first by increasing Ry,
and/or reducing C,, will
increase e.h.t. and, under
some conditions, up to 11
kV has been obtained with
full picture width. Gen-
erally speaking, if C,, is
reduced, R,;, must be in-
creased to maintain
linearity.

It is not recommended
that these changes should
be made, for the picture
width becomes rather bare
at voltages much over 9 kV
and the full width may not
always be obtainable. Also,
difficulty from corona is
Ry likely.

Under the normal con-
ditions of the circuit dia-
gram, ample width is
Cis available with very good
linearity and a complete ab-
sence of fold-over or visible
ringing, and the adjustments
o8 are not critical. Normally

i the linearity control Ry,
should be set at about half-
way and Width increased
until the picture nearly fills
- the mask. Hold should be
adjusted for a good lock,
which will narrow the
picture considerably. Then
turn up Width again and
re-adjust  Hold. Adjust
linearity on Test Card C.
It is not a critical control. When R, is too small
the picture tends to be gradually compressed towards
the right. As R,, is increased the linearity is im-
proved and, if it is too high, it may expand towards the
right. Adjust Width to the proper value and lastly, Hold.

A large range of width is available without losing
synchronization but, after adjusting it, Hold should
be readjusted because, even if synchronizing has not
been lost, it may be nearly lost, and a slight change of
mains voltage may send it over.

Some adjustment to C,; may be required. If this
component is omitted, a scries of grey and white bars
will appear over the left-hand side of the picture.
They are produced by ringing in the deflector coil
itself and are quite independent of the time-base.
They can only be avoided, in the absence of heavy
coil losses, by equalizing the capacitances on the two
coils of the line assembly. Ideally, C,, would be an
adjustable component and would be adjusted to the
critical value at which the bars disappear from the
picture. In practice a suitable component is difficult
to obtain, for it must be stable and withstand 1-kV
peak. An approximate balance using a fixed capacitor
has been adopted, thercfore, with the result that the
bars may not be completely abscnt.

The balance is normally good enough if the bars
are just visible on a blank raster, for they are then
unnoticeable on a picture. Precise adjustment of C,,
will make them disappear even on a blank raster, but
sufficient precision for this is hard to obtain without
using an adjustable component.

This capacitor is not mounted in the chassis but

T
\
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directly on the deflector-coil assembly and across the
“uncarthy > coil of the line pair. If the deflector-
coil connections as a whole have to be reversed, C,,
must be changed over to the other coil.

Adjustment of C,, is best carried out on a blank
raster, which need not be synchronized. Without it,
a series of vertical grey and white bars on the left-hand
side of the picture will be seen gradually decreasing
in intensity towards the right and ceasing about the
middle. As C,, is increased in value up to the
optimum thzy decrease in intensity, but reappear again
when it is too largs.

In practice, if the bars are more than just detectable
with a blank raster and a 200-pF capacitor, one should
try different values for C,,. The first step is obviously
to try an extra 20-30 pF capacitor in shunt with it,
and to note whether this increases or reduces them.
If it reduces them try a bit
more, butifitincreases them
reduce the main capacitor
to 150 pF and then start
adding more capacitance.

The precise value for
the complete elimination of .
the bars is quite critical.
However, a value which
renders them undetectable
on anything but a blank
raster is far from critical,
and no difficulty should be
experienced in finding one.
If, by any mischance, the
proper value cannot be
found, it is a good plan to
replace C,, temporarily by
a variable air capacitor of
500 pF or so. This can be
smoothly adjusted whil»
watching the picture, and
if a sharp balance point
cannot be found, something
is wrong somewhere.

Before turning to the con-

ACROSS
\ R4z 24V Vg

that the EF50 can be used in place of the EF91 with-
out change of values. A 6SN7 double-triode has been
employed successfully in place of V5 and V, without
changing component values.

The use of an 807 in place of the EL38 has not
been tried and can hardly be recommended. It hasa
screen dissipation rating of 3 W only, compared with
the 6 W of the EL38, and its rating is therefore exceeded
in this circuit. Apart from this, it would probably
work satisfactorily but it might well have a short life.

The time-bases give ample scan for a tube operating
at 8-9 kV, and this is an adequate voltage fora 12-in
tube. Many will consider it enough for larger tubes,
although the trend is to operate such tubes at higher
voltages. The use of higher voltages is not recom-
mended to the inexperienced, however, on account of
the difficulty of avoiding corona troubles. Thes= are

GRID OF

ACROSS ANODE OF
32V
Ras \&
ACROSS
R I
46 . 4.8V N —,\I"——'_——'-"- CI\\/THOO\E/ OF
58 Vs
ANODE OF
V7 3"
026V i GRID OF
o2V § Vs

i

(A%
T GRID OF
structional side it may be 23V Vy
as well to say something

about what parts of the ——
original time-bases can be
retained in making a change
to the new one. The
original sync-separator V,
and V, can be retained un-
altered with the original
circuit values; but R;, C,
and R,, of Fig. 1 must be
included and have their new
values. It may be found
desirable in this case to re-
duce R,, to 4.7 k{2, for the
original sync separator
gives a larger output than
the new one.

Fig. 2.

Fig. 3.

}

In the frame time-base
the EF37 can be retained

V,, but using all the new
circuit values of Fig. 1. In
the line time-base the EL38
is the only thing that can be
retained. Although this has
not been tried, it is probable
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Waveforms at important points in the line time-base. The current waveforms were
measured as voltages across 10-2 resistors.

Waveforms in the frame time-base. A 10-MQ resistor was connected to the oscillo-
scope cable to reduce small superimposed line-frequency voltages.
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small for voltages below 8 kV, but become very con-
siderable above 10 kV. In the region 9-10 kV corona
can be troublesome, but is not unduly so. To minimize
these troubles the voltage is limited to 9 kV in the
present design and, allowing for the inevitable varia-
tions, may be 8 kV in some models.

It may be remarked in passing that a major effect
of slight corona, which may be otherwise unsuspected,
is poor line synchronizing. The discharge produces
pulses which fire the time-basc erratically. The
visible effect is a ragged edge to the picture.

The waveforms in various parts of the circuit are
shown in Figs. 2 and 3 for the line and frame time-
bases respectively. These were all taken using the
* Television Oscilloscope*.”” In the case of the
frame time-base, most were taken using a 10-MQ
resistor as a probe to minimize the effect of the oscillo-
scope on the time-basc. In conjunction with the
capacitance of the cable, this acts as a filter and
removes the small content of line pulses which appear
on some of the waveforms. If such a filter is not used,
several of the frame waveforms will not appear as
traces with clean lines but rather as fuzzy outlines.

In the line time-base the oscilloscope was connected
across R;;, Ry and Ry;, so that its case was live to h.t.
If this is not done, the small ripple on the h.t. line
appears also on the trace to distort it. Since this
makes the casc of the oscilloscope live, care must be
taken in handling it.

* “Television Oscilloscope ”, by WL ;I’u;ing, Wireless World, June
and July 1952.

LIST OF PARTS

Resistors
R, 22MQ W Erie
R, 100k $W Erie
R3, Rag, Rog 10kQ  4W Eric
Ry 33kQ W Erie
R;, Rg, Raq 22k W Erie
R 220kQ Erie
R;, Ris; Rpe 47k Q. 1W Erie
R, 22kQ W Erie
R0, Ry, 22kQ 1W Eric
R34 50k Q2 potentlometcr, Reliance
wire-wound, Typc T.W./1
linear, 5W
R13 39k Q 1w Eric
Ri45Ry75Rg7, Ros IMQ W Erie
R;5, Rios Rygs Ry; 470k W Eric
Re 2MQ  variable, linear Rcliance
Type S.G./1
RlB: R,g, Rag, R,m 330 %W Erie
Ry, 150Q 1w Erie
Rs; 6.8k} 2W Erie
Ro; 250kQ variable, log-  Reliance
law Type S.G./1
Roy 470Q tw Erie
Ryss Rsss Ry 20kQ variable, wire- Recliance
wound, lincar, Type T.\W./1
5W
Ry, 1kQ W Erie
Ra, 8.2k W Erie
Rss 1200 2W Erie
Ry, 300¢) wvariable, wirc- Rcliance
wound, linear, Type T.W./1
5W
Ryo 330Q 6W Welwyn
Rys Ryg each 2x 470kQ  1W Erie
Capacitors
Cy, Cy, Cy, Cg, Cy, 1 0.1pF, tubular paper, 350 V, Dubilier
11 Ci13 . Type 460
2 Ces Cio 8uF, electrolytic, " 500 V, Dubilier
Drilitic BR850
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Cs, Cie 200pF, silvered mica, 350 V, Dubilier

Type 635

C,;, Cyy 0.05uF, tubular paper, 350 V, Dubilier

Type 450

Cioas Cios, Cin 50uF, electrolytic, 50 V, Dubilier

Drilitic BR505

Cis 20pF, ceramic, Dubilier Type

CTD316

Cy- 0.001xF, moulded mica, 350 V, Dubilier

Type 635

Cia 0.01uF, tubular paper, 350 V, Dubilier

Type 460

Cso 6 120pF, silvered mica, 750 V, Dubilier

Type 635

Csy 200pF, mica (sce text), Dubilier Type

680

Cao 0.5uF, tubular paper, Dubilier Type

- 4706B
Cags Cags Capy Cop 0.0014F, 10 kV, Dubilier Type 411

Valves

Vi, Va, Vg, Vg, Vi EF91 Mullard

\A El.42 Mullard

v, EL.38 Mullard

D;, Dy, Dy Westinghouse 36 EHT60

Dy Westinghouse 14 D134

(20 be concluded)

Short-wave Conditions
Predictions for June

THE full-line curves given here indicate the highest
frequencies likely to be usable at any time of the day or
night for reliable communications over four long-distance
paths from this country during June.

Broken-line curves give the highest frequencies that will
sustain a partial service throughout the same period.
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Marconi Television for Italy

A e o .
L T

A B.E.A. photograph

The largest export order for television equipment placed in Britain has
been awarded to Marconi’s Wireless Telegraph Co. Ltd. by the Ttalian
State Broadcasting Corporation.

The order includes large complete studio centres at Milan and Rome,
Equipment purchased O.B. urits for Rome, and medium power transmitting stations at
by R.A.l. through Italian Rome and Pisa.

4 This order follows those for television installations in the U.S.A.,
Canada, South America and Thailand.

Marconi high power or medium power transmitters and high power
74 kW vision transmitters l aerials have been instalied in every one of the B.E.C.s television
transmitter stations.

Marconi Company includes:

e 2} kW sound transmitters

Marconi Image Orthicon Cameras

Complete studio installations M ARco N I

e Two mobile O.B. television units,

complete with micro-wave links. television transmitting equipment

MARCONI’S WIRELESS TELEGRAPH COMPANY LTD CHELMSFORD - ESSEX
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SHORTAGE OF RADIO

B ..4T/V ENGINEERS

| YEAR COURSE

There is an assured well-paid future for those We offer full-time day course
for one year in the Principles

trained and willing to train in electronics, radar and =~ 304 Practice of*Radio and
radio. Modern industrial techniques demand more and );::; ;:;,:ii ;;sr;.me"ces
more highly trained personnel and the gap between 3 YEAkV EO[]RSE
demand and supply is still widening. Thiscourse in Telecommunica-

o . . tion Engineering includes one
This is your opportunity — write for our free year's Factory attachment.

Next course commences

brochures giving full details of courses to: L R

E.M.I. INSTITUTES e

DEPT. 16R, 10 PEMBRIDGE SQUARE, LONDON, W.2. MARCONIPHONE
Telephone : Bayswater 5131/2. COLUMBIA

The College associated with a world-wide electronics industry. etc

MEET
FATHER. ..

"‘\::; -
In this country of ours steeped in National tradition, especially A
pageantry and British craftsmanship, may we modestly draw your attention to the A-Z AMPLIFIER
which upholds the tradition of SOUND SALES LTD., together with British craftsmanship at its best.
The A-Z FAMILY includes Junior, Miniature and, of course, A-Z Radio Unit.
Space does not permit a detailed specification but Father is like most of his counterparts, capable
of speaking for himself with quite a charming voice and must be heard to be appreciated.

Price £3 2.10.0 including the Mark Il Tone Colour Unit,

undistorted output
12W., harmonic dis-
tortion 0.002 (N.P.L.)

PROJECTION TELEVISION - THE FAMOUS A-Z AMPLIFIERS
MINIATURE — JUNIOR — PHASE INVERTER SPEAKERS
SCRATCH FILTERS — TRANSFORMERS AND CHOKES

) | SOUND SALES L0 1

WEBB'S RADIO WEST STREET, FARNHAM, SURREY |HOLLEY’S RADIO STORES

14 Soho Street, Oxford Street, W.1 . 285 Camberwell Rd., London, S.E.5
Telephone : GERrard 2089 Telephone : Farnham 6461-2-3 Telephone : RODney 4988
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Radio

Waves

How the Magnetic and Electric Fields Support Each Other

D URING the war, when thousands of people had
to be trained in the shortest possible time to look
after radar equipment, it surprised everybody, I think,
how in a few months any reasonably intelligent lad,
starting right from scratch, seemed to be quite at
home among unprecedentedly complicated circuitry.
Some of them, not noticeably bright in other respects,
could quite readily reproduce diagrams of such
circuits from memory. We, who were called upon to
do our spot of instructing, sometimes wondered what
we could have been doing during our years of study !
But when questions were asked that required the
application of basic principles to a new situation some
of the most outstanding memorizers failed the most
dismally. It was not that they
couldn’t recite all the necessary
principles from memory. The
difficulty was—and is—first to
know which to pull out of the bag,
and secondly, how to use it. A,
who relies entirely on memory and
practical experience can go far
astray when he comes up against something unfamiliar ;
B, who works things out from principles may be hope-
lessly slow at routine stuff but can find his own way
over new ground.

Exactly what happens between radio sender and
receiver doesn’t concern most of us very deeply most
of the time ; we are taken up with what happens before
and after, and may not have to dig out our basic prin-
ciples often enough to prevent them from getting rusty.
So a little practice here and now may be all to the good.

Two months ago, you may remember, I mentioned
that radio waves—electromagnetic waves, to be precise
—consist of equal electric and magnetic fields. People
sometimes ask, “ Which part produces the signal
in the receiving aerial ; the magnetic, the electric, or
both ? >* If the receiving aerial were close enough to
the source to be affected by induction fields, this
would be quite a sensible question, because the in-
duction fields are those parts of the total electric
and magnetic fields that depend directly on the source,
so it is possible for them to be mainly electric or
mainly magnetic, depending on whether the source
is energized mainly by voltag: or current. That is
why G. Bramslev was able to show (in the Nov. 1952
issue) how to use a frame aerial to discriminate against
noise interference from sources producing mainly
electric fields. When no clear distinction is made
between induction fields, tied to their mother’s apron
strings, and radiation or wave-motion fields, making
their own independent way through the world, it is
not surprising that there are confused ideas about
wave reception, such as a belief that an open-wire
aerial responds to the electric part of a radiated wave
and a frame aerial to the magnetic part, so that one
can choose whichever one wants. Actually, asking

WIRELESS WORLD, JUNE 1953

By
“CATHODE RAY”

which part of the wave causes the signal in either
kind of aerial is rather like asking whether things
blown over by the wind are affected by the movement
or the pressure of the wind. Without movement
there would be no one-way pressure, and without
pressure there would be no movement. The two are
inseparable, so you can please yourself which you say
is the cause.

If you still feel puzzled about this, even after the
difference between induction and radiation has been
made clear, I am not surprised. It does.seem contra-
dictory. Fact One is that an open-wire aerial responds
to an induction electric field and a frame aerial or coil
to an induction magnetic field, but not vice versa.
Fact Two is that there is no
difference between induction and
radiation fields themselves but
only in the way they are organ-
ized. And yet one is asked to
believe that with radiation fields
the type of aerial cannot be used to
distinguish between the electric
and magnetic parts, and that this is not simply because
the electric and magnetic fields happen to be present in
equal proportions. The only possible explanation
must lie in the difference in organization between
induction and radiation fields.

That is quite so, but to see it one needs to fall
back on first principles. And it is just as well to remem-
ber that these principles are not mere armchair theory
but are the results of actual experiments. One of
the greatest of all experimenters was Faraday. He
it was who discovered how to generate electricity by
magnetism. (The generation of magnetism by elec-
tricity had already been discovered.) He found there
were two ways of generating an e.m.f. in a coil of wire.
One was to push a magnet in or pull it out. He found
the e.m.f. lasted only while the magnet was moving
relative to the coil. Of course the same result was
obtainable with a fixed magnet and moving coil.
The principle of the thing was summed up by saying
that whenever any part of a circuit is cut by the flux
of a magnetic field the circuit receives an e.m.f. pro-
portional to the rate of cutting. If you were to
get a large magnet and a small piece of wire as in
Fig. 1, and move the magnet at right angles to the wire
(i.e., towards or away from you in (a), and to left or
right in (b)) the magnetic field extending between the
poles of the magnet would cut across the wire and
generate in it an e.m.f. The rate of cutting, and
hence the e.m.f., would obviously be proportional to
(i) the strength of the field, or flux density, (i) the
speed of movement, and (iii) the length of the wire.

The other epoch-making experiment of Faraday
was to generate an e.m.f. in a coil withour any move-
ment, by varying the strength of the magnet. He did
this, of course, by using a coil of wire as the magnet,
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switching the current on and off. Again, the e.m.f.
lasted only while the magnetism was varying. This
result was generalized by saying that if the amount
of magnetic flux linked with any circuit is varied the
circuit will receive an e.m.f. proportional to the rate
of variation.

On the first experiment is based the generation of
nearly all the world’s electricity supplies, and on the
second the transformers needed to make those supplies
economically available ; so no wonder Faraday is the
“ patron saint *> of electrical engineers.

As sometimes taught, the flux-cutting idea (Fig. 1)
is given as the basic principle, and the flux-varying
idea is brought into line with it by supposing that
when a current is switched on the resulting flux springs
out from it and cuts across any close-up circuits, and
when it i$ switched off it returns inwards and cuts
them again in the opposite direction. This mental
picture is none too clear when it is called upon to
explain the e.m.f. of self-inductance. How does the
flux springing out from a wire cut that wire itself ?
And this is not the only dubious aspect of the flux-
cutting idea. The ‘‘ experiment’ purporting to
demonstrate it (Fig. 1) is quite phoney. Unlike those
of Faraday, it is not an experiment that can be per-

(a) (o)

Fig. 1. The basic principle of how electricity is generated
in a power station is often expressed something like this, by
saying that if a magnetic field is moved across a length of
circuit | an e.m.f. is generated in it, proportional to | and to
the rate at which the field is moved across. Here the field
is shown as due to a permanent magnet, moved towards or
away in (@) and to right or left in (b), which is a cross-
section of (a).

o

(a) (b)

Fig. 2. When an attempt is made to verify Fig. |, it is
necessary to take account of the voltmeter leads. Moving
the magnet causes no reading in (a) ; the arrangement
shown in (b) is successful, but the action can at least
equally well be explained as change of magnetic field
passing through the whole circuit.
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formed. To demonstrate the existence of the e.m.f. it
is necessary to connect a voltmeter between the ends
of the wire; then what about the voltmeter leads ?
If they are kept within the field as in Fig. 2(a) they too
are cut by the flux so they reccive an e.m.f. which
(assuming the field is uniform) exactly counterbalances
the e.m.f. in the wire and one is none the wiser. If
the leads are taken horizontally as in Fig. 2(b) so that
they are not cut, the e.m.f. now shown by the volt-
meter can be explained equally well by the fact that
moving the magnet in the direction of the arrow
increases the flux linking the circuit. The absence
of result in Fig. 2 can likewise be explained on the same
basis ; the assumption that the field is uniform means
that moving the magnet does not alter the flux linked
with the circuit. So both of Faraday’s methods of
inducing an e.m.f. can be visualized and calculated as
flux-linkage variation, without any need to bring in
the rather shaky and experimentally undemonstrable
flux-cutting picture.

Example of Flux Linkage

Just to consolidate the matter, let us take a simple
example ; say the Fig. 2(b) situation, making the
assumption that the flux density is uniform between
the pole-pieces and zero elsewhere—no ““ edge effect.”
Wire, flux, and motion are all mutually at right angles.
Field calculations are easicst if one uses the m.k.s.
system of units, as most modern books do. The
voltage generated is equal to the rate of flux cutting
or linkage if that is in webers per second (1 weber —
10% “lines ). Suppose the flux density (B) is 1.2
webers per sq metre (12 kilogauss in the old units),
the wire is 0.02 metre long, and the magnet is moved
at 0.5 metre per sec. Then the cross-section area
of flux passing through the circuit increases at the rate
of 0.5 X 0.02 = 0.01 sq metre per sec, so the rate
of flux linkage, and hence the induced voltage, is 0.01 X
1.2 = 0.012. If the process is pictured as flux cutting
the original vertical wire, the figures are of course
the same, but the result (0.012) must not be taken as
the measurable voltage until one has made sure that
no other parts of the circuit are being cut by any flux.
Because of this the flux-linkage way of looking at it
is both safer and (in less absurdly simple examples)
may be easier.

So far we have supposed this moving magnetic
field to be produced by a permanent magnet. But of
course it could be an electromagnet. Fig. 3(a) shows
a single-turn coil of wire carrying d.c. Its magnetic
field is at right angles to the paper, and with an anti-
clockwise current as shown it is towards us, as
suggested by the dots. Next (b) imagine the loop to
be whisked rapidly to the right. The effect of this is
that paths such as those shown dotted experience an
em.f. tending to drive current in the directions
shown. But because no circuits are provided there,
it is only a tendency. One can say that within the
area covered by the loop at any instant there is an
upward e.m.f,

Electric-Field Current

At this stage a little digression may be necessary
to recall what happens when an e.m.f. is applied
across a space. This is done in Fig. 4 by connecting
a battery to a pair of parallel plates. The e.m.f. of
the battery sets up a potential difference between
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the plates, which is another way of saying that there
is an electric field between them, indicated con-
ventionally by the lines in Fig. 4. This field is reckoned
in volts per metre. But before it can exist the battery
must have driven a current from the lower to the
upper plate in order to charge it positively. (Actually
what happens, of course, is that electrons are driven
downwards on to the lower plate to charge it negatively,
but that is just another way of saying the same thing.)
To anybody who thinks in terms of circuits and
current electricity rather than charges and static
electricity, this charging current is something of an
anomaly. How can a current flow in a circuit that is
not complete ? Maxwell, the genius who brought his
mathematics to bear on Faraday’s experimental results
and predicted electromagnetic waves, argued that
what happened in the space occupied by the field was
equivalent to a current ; it flowed only so long as the
field strength was varying, so could not continue
indefinitely in the same direction, and to distinguish
it from conduction or circuit current he called it
displacement current. It is like the limited movement
in a fixed block of rubber while pressure is being
increased across it. So we think of the temporary
current that flows upward through the battery in
Fig. 4 when it is connected as being continued back to
the start by a downward displacement current in the
space between the plates.

To fit this Fig. 4 picture into Fig. 3 it is necessary
to imagine that the battery fills the whole of the space
covered by the loop, because it is all occupied by up-
ward e.m.f. So the downward displacement current
must all flow outside the loop area. Finally, since the
e.m.f. is not produced by a battery at all but by a
moving magnetic field, the upward current too must
be a displacement current. Since space at the top
of the loop is positively charged, an upward displace-
ment current must have just occurred in order to
make it so ; in fact, at the extreme right-hand side of
the loop the space is actually in the process of be-
coming positive at the top, and so a displacement cur-
rent must still be occurring here. Note thar it is in
the same direction as the magnetizing current prodiuced
by the loop battery. At the left-hand side the positive
charge must disperse as the edge of the loop passes by,
so here there is a downward displacement current—
again in the same direction as the magnetizing current.

Now any current causes a magnetic field ; no
questions are asked as to whether it is a conduction
current or a displacement current. So when the loop is
moved there is no need to supply quite so much current
from the battery ; the difference is made good by the
displacement current caused by the motion. The
faster the loop is moved the greater the electric field
developed by a given magnetic field and the greater
the displacement current. If the loop were moved
fast enough, could it be dispensed with altogether,
the moving magnetic field being sustained entirely by
displacement currcnts ?

That is the question that Maxwell answered and
expresscd in the celebrated Maxwell equations.
These don’t mean a thing to anybody who is not
rather unusually bright at mathematics, so I shall
try to arrive at the answer by an easier route, even
if it may not altogether satisfy the stricter mathe-
maticians.

What we know already is that the clectric field
(denoted by ¢) is equal to the voltage per metre p.d.
set up by the movement of the magnetic field. (If an
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Fig. 3. If a simple loop electromagnet as shown, pro-

ducing a magnetic field pointing towards the reader, is
moved to the right it causes an upward e.m.f.

Fig. 4. In order to set

up a potential differ- s
ence between two plates PR
it is first necessary for

a temporary charging
current to flow, and ! !
this is supposed to be ¥ t 7
continued as a dis- | \ Vo i)

placement current along AN U B T R L A A
the directions of the \\ \\._._l__.._"' Ul \/// Vi
electric field, shown S N

here.

air capacitor with plates 1 mm apart is charged to
50V, the electric field in the space between is 50,000
V/m.) And we know that the voltage is equal to the
rate at which the flux is changing in the space concerned.
The flux ( @) is equal to the flux density (B) multiplied
by the area of its cross-section. And B is equal to the
magnetic field strength (H) multiplied by the perme-
ability (z). And in m.k.s. units H is equal to the
ampere-turns per metre of field length. We can
greatly simplify the putting of all this together if we
make our chunk of space a one-metre cube. The
original magnetizing loop would appear in Fig. 3
as a one-metre square, but this would be an edge-on
view of a turn made of strip one metre wide. Suppose
that at the instant considered it exactly contains our
stationary cube of space. And let the current round
the loop be I amps. Then H is equal to I, and B (and
therefore @ in this case) is equal to pl. The rate
at which ¢ is changing in this space depends on the
speed with which the loop is moved across the space.
By the time it has been shifted one metre the whole
of the flux ¢ has been taken away, so if the speed is
v metres per second the rate of change of ¢ is v @, and
we know this is equal to . So the final upshot is
¢ = vul

Doing Without the Loop

Now to render the magnetizing loop entirely un-
necessary, I has to be the displacement current
generated by the charging of the space. A current is
the rate at which clectric charges are being moved.
If a charge amounting to one coulomb is transferred
at a steady rate in one second the current is one amp.
The amount needed to charge C farads to V volts is
CV coulombs. Our chunk of space can be regarded
as a capacitor with plates one metre in area spaced
onc metre apart. lIts capacitance in m.k.s. units is
equal to the permittivity (x) of space. The move-
ment of the magnetic field at v m/s causes it to be
charged to ¢ volts v times per second, so the rate at
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which charging takes place (which is I) is xev coulombs
per second. So now we know that I = xev. But our
previous result told us that 1 = ¢/ou. So putting
these together we get

KeV ==
Up
1
KU ==
vp
1
andv? = —
pK
1
SO v
s

For reasons that arc too involved to explain in
passing, the m.k.s. electrical units arc based on the u
of empty space—air is practically the same—being
equal to 47/10°. Measured in the same units, « is
found to be almost exactly 1/(367 x 10%), so

10
v= Vi,

/(9 x 1018
300,000,000 metres per second approximately*.

That is the speed at which fields have to move
through space in order to be self-supporting. This
apparently formidable requirement is in fact quite
easily met, for any change in the magnitude of any
current or voltage anywhere starts the process and
launches an electromagnetic wave. But as we have
seen in recent issues, it is only when the originating
circuit is large and the rate of change rapid that the
resulting wave is likely to be substantial.

1f we did the above calculation more thoroughly,
using a chunk of any dimensions, these would cancel
out, giving the same result. I suggest you try it,
just to convince yourself. Maxwell, being the bright
boy he was, arrived at it by strict mathematical pro-
cesses, before anybody knew definitely that electro-
magnetic waves were possible. It was Hertz who
came along later and proved Maxwell right by demon-
strating such waves produced by electrical means.

In case anyone thinks I have been trying to pull a

7 \

X 367 X 1o9>

* The latest estimate is 299,792,000.

A along internal frontiers cancel out.

therefore themselves.

Left : Fig. 5. Showing how any number of current loops can
be put together to form a larger one, because the currents

Below : Fig. 6. Elaboration of Fig. 3 to show a procession
of magnetic fields on the move, with the resulting displace-
ment currents that help to maintain the magnetic fields and

fast one by quietly forgetting about the current in the
top and bottom of the magnetizing loop that was
necessary to produce the magnetic field, I would
hasten on to Fig. 5, which shows what happens when
1-metre ¢ bricks ’> are put together as a start towards
unrestricted open space. The currents in adjacent
parts cancel out, so the dimensions of the bricks don’t
matter at all.

Another thing : the result does not depend on using
m.k.s. units. Any system of units, recognized or
unrecognized, will do, provided it is a system.

Procession of Fields

Before finally knocking away the visible scaffolding
that has helped us to build a picture of electromagnetic
radiation, let us multiply it a little as in Fig. 6, showing
three links in a whole chain of loops all moving to
the right, with currents alternately clockwise and anti-
clock. The middle one, S, is just our old Fig. 3
friend, now escorted fore and aft by R and T. Between
R and S the space which a moment ago, while R was
passing, was positive below is becoming positive
above, so an upward displacement current is necessary.
Between S and T it must clearly be downward. Now
accelerate the procession to the speed at which battery
magnetization is unnecessary, and what remains is a
sequence of moving fields, alternately positive and
negative ; cach bunch of magnetic field pointing
towards us being accompanied by an upward-pointing
electric field, and followed by an away-pointing
magnctic field accompanied by a downward electric
field. Since there is now no apparatus to maintain
either field, each rclies entirely on the other for its
existence. It is the perfect marriage ; they cannot
be parted even by death.

So there is really not very much point in arguing
about which partner causes the signal in a receiving
acrial. Radiation can only exist as a combination—
an clectromagnetic wave. The logical view is that
the electric field is primarily responsible, because that
is what the free clectrons in the aerial respond to.
But since the radiated electric field is generated by the
magnctic field the same answer is obtained if one
supposed the e.m.f. in the aerial to be generated by
the magnetic field as in ordinary
Faraday induction. In practice the
strength of a radio wave is usually
given in terms of its electric field,
in microvolts per metre, because
this gives the aerial e.m.f. directly.

Fig. 6, you remember, was a
sample of what we imagined to be
a long chain of ““links.”” A pair of
them, say S and R, makes up one
complete wave, with positive and
negative half-cycles. So wavelength
is represented by twice the width of
one link.

All the way through we have, for

I\

simplicity, been assuming that the
fields are uniform over a whole link,
loop, chunk, or brick. So Fig. 6
represents square waves. In practice
one is more often concerned with
sinusoidal patterns of field strength,

Y

L
-+
wr
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{0 and the calculations are wusually
+ o+ made on that basis, which does not
R alter the main conclusions.
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During the past few years a new
resin-like substance, Polytetrafluoroethylene has
| been developed for Commercial use. It is unique among
“ organic compounds in its chemical inertness, in its toughness

‘ over a wide range of temperatures, and in its low dielectric losses over
Ill a wide range of frequencies.
l” P.T.F.E. has zero water absorption with low surfacc tension, high impact
|,| strength and form stability, a far greater resistance to chemicals than either
Gold or Platinum, and retains its strength and dielectric propertics at
temperatures ranging from minus 100° C to plus 250° C. Its co-eflicient of
friction is of a very low order.

The clectrical losses of P.T.F.E. are substantially constant over a frequency
range of 60 c.p.s. to at least 300 Mc.p.s. and are lower than those of polythene-
and polystyrene. Its resistance to surface arc-over is good and on failing it

vaporises instead of carbonising to leave a conducting path.

P.T.F.E. has been successfully used in a wide range of highest grade type-

i' approved valveholders made by The Edison Swan Electric Co, Ltd.,, and a
| range of lead-through and stand-off insulators is available. Also a number

(i of stock sizes of Sheet, Rod, Tape, Yarn, Slugs etc., and moulded or fabri-

cated parts can be supplied to specification.
’ Its arc resistance, heat resistance and low electrical losses suggest unlimited
" applications within the Electronic Industry.
|

For full technical details please apply to

THE EDISON SWAN ELECTRIC CO. LTD.

Sales Department P.T.F.E.0, 21 Bruton Street, London, W.I.
TELEPHONE : MAYFAIR 5543.

Head Office: 155 Charing Cross Road, London, W.C.2
Member of the A.E.I. Group of Companies.
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TRUVON

c% P A Wozz
EQUIPMENT

Profitable P.A. business is built upon a reputation for reliability which can
That is why it pays

to use only TRUVOX, the reproducers that have had reliability built into

only be based on the dependability of your equipment.

them for a quarter of a century.

TRUVOX PRESSURE
TYPE DRIVING UNITS

Senior and Junior models have a power handling
capacity of 15 and 10 watts respectively and
provide a substantially linear response from 175
to 10,000 c.p.s.
with built-in tropicalised multi-ratio transformer,

The Senior model is available

a noteworthy feature much appreciated by sound

engineers

For Full Details Write to :

June, 1953

TRUYOX REFLEX
SPEAKERS

Senior models give a substantially lincar response
from 250 to 8,000 c.p.s. with a peak handling
capacity of 8 to 10 watts whilst Junior models
range from 350 to 8,000 c.p.s. with 6 to 8 watts

peak handling capacity. Either can be supplied
with built-in transformer. Completely weather-
proofed and designed to withstand prolonged
exposure and vibration.

FERRY WORKS, SUMMER ROAD, THAMES DITTON, SURREY

ROLA CELESTION LTD' "Phone: Emberbrook 3402-6

Wholesale enquiries to—Truvox Ltd., Exhibitian Grounds, Wembley, Middx. (WEM 1212)

EMI wsuoms
 EXPERIMENTAL KIT

LEARN THE PRAGTICAL WAY ﬁli\

A specially prepared set of radio parts from which we teach
you, in your own home, the working of fundamental
electronic circuits and bring you easily to the point when
you can construct and service a radio set. Whether you are
a student for an examination, starting a new hobby,
intent upon a career in industry, or running your own
business — this Course is intended for YOU — and may be
yours at a very moderate cost. Available on Easy Terms.
WE TEACH YOU : Basic Electronic Circuits (Amplifiers.
Oscillators, Power Units, etc.) Complete Radio
Receiver Testing & Servicing.

1 TO: E.M.I. INSTITUTES, DEPT. 16X of the following

| Grove Park Road, Chiswick, London, courses: Draughts-

I i
| ol
W.4 |

| | manship, Carpen- I N S TIT U T E S
: NAME..... oot | try, Chemistry, Associated with

| Photography,
| Address oeseoiomae s || CEn Pela MARGONIPHONEHMV
| | ete. COLUMBIA &

| S U ————— ¥ o |7 | (His Master's Yoice)
]

 x Experimental <2
"Kits alsoformpart
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Voltmeter Loading

Use of Potentiometer Method

lT is very well known that the measurement of
voltage in high-resistance circuits is liable to be
inaccurate because of the load imposed by the volt-
meter. It is surprising, therefore, that more use is not
made of a method which is described in all text-books
of electricity—the potentiometer method.

A voltmeter requires some power to operate it and
this power is normally supplied by the circuit under
test. If this circuit is of high resistance it cannot
supply the necessary power without a drop in voltage.
In the potentiometer method, a separate source Of
power is used to operate the voltmeter and the circuit
under test has to supply no power at all. It is, there-
fore, quite unaffected by the connection of the measur-
ing circuit.

The arrangement is shown in Fig. 1, where M, is
any ordinary voltmeter. The associated apparatus
comprises a sccond meter M,, which is preferably a
centre-zero galvanometer, a potentiometer R and a
battery V of voltage greater than that to be measured.
The circuit under test is represented by a box with two
terminals AB. The measuring circuit is connected
to AB, R is adjusted so that M, indicates zero and the
voltage is read from the voltmeter M,.

If R is adjusted so that there is no current in M,,
then AB neither supplies current to nor draws current
from the measuring circuit. The voltage between
A and B is thus the same as if the measuring circuit
were not connected. If there is no current in M,
the voltage across M, must be zero and so the voltage
between C and D must be the same as that between
A and B. The voltmeter M,, however, indicates the
voltage between C and D ; thercfore, it gives a truc
indication of the voltage between A and B. The power
for operating the voltmeter is drawn entirely from
the battery V.

In practice, it is not very convenient to have to use
a separatc power supply in this way. In most radio
apparatus, however, the voltages appearing at high-
resistance points are derived by voltage-dropping
from a common higher-voltage supply of relatively
low resistance. Screen-grids, for example, are fed
from the main h.t. line through dropping resistors or
potential dividers. In most cascs, therefore, the main
h.t. line of the apparatus can be used for the voltmeter
supply and the battery of Fig. 1 becomes unnecessary.

The basic circuit of Fig. 1 can be simplified by the
omission of the battery but in other ways it requires
some elaboration. It is necessary to have somecthing
to protect the meter M, in case R is a long way from
the proper adjustment when the circuit is connected.
Let the voltage under test be V,z; with a source
resistance R,,. If the slider of R is at the bottom,
the current in M, will be V,p/(Rap + R,,), while if
it is at the top it will be (V,5 — V)/(Rss + R,,), where
R, is the resistance of the meter.

It is necessary to makc R, large enough so that
under these extreme conditions the current will not
exceed the full-scale value of M,. The worst conditions

WIRELESS WORLD, JUNE 1953

are when V,5 is much less than V or nearly equal to
V and, for complete safety under all conditions, it is
desirable to have V/R,, no greater than the full-scale
current of M,. In effect, this means that M, must be a
voltmeter having V within its range.

The resistance of M, will then be high and this will
make the meter an insensitive indicator of the balance
condition and it will be difficult to determine the
proper setting of R. To overcome this, the resistance
can be short-circuited by a switch as balance is
approached.

A second defect of the arrangement of Fig. 1 is thata
potentiometer of ordinary quality does not give a fine
enough control of voltage, particularly at low-voltage
settings. It is often desirable to supplement it by a
variable resistance. The circuit then takes the form
shown in Fig. 2. R, and R, should be of about the
same value and 20 kQ is suitable in most cases. With a
300-V h.t. supply they will draw up to 15 mA and the
power will be up to 4.5 W, so components of at least
6-W rating should be used. If M, is a centre-zero
instrument reading 1 mA f.s.d., R,, should be 300 kQ
to avoid any possibility of overloading it.

In use, terminals 1 and 3 are connected to positive
and negative h.t. of the apparatus under test and 2 is
joined to the point at which it is desired to measure
the voltage. With R, about mid-way on its travel, R,
is adjusted for zero reading on M, (if this comes at the
top of R,, R, is reduced). Then S, is closed and R,
(and R, if necessary) is re-adjusted more precisely.

AO

8O

Fig. 1. Basic potentiometer circuit for voltage measurement.

Fig.2. Practical circuit. M, is a centre-zero milliammeter.
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Fig. 3. Circuit for use with a left-hand zero meter for M;.
The metal rectifiers ensure that the meter deflects one way
only irrespective of the direction of the current.

When a centre-zero meter is not available, the
ordinary left-hand zero type can be used in con-
junction with a bridge-type metal rectifier of the kind
used in a.c. instruments, as shown in Fig. 3. This
makes the meter reading independent of polarity
and so the adjustment for zero current becomes one for
minimum deflection of the pointer. The sensitivity
obtainable is not quite so great because the resistance
of the rectificr clements incrcases as the balance
point is approached, but the adjustment of R is easier
to carry out for a minimum reading than for zero.

It is, of course, possible to elaborate the scheme. By
introducing switching, for instance, one meter can
be used for both purposes. The voltmeter M,, for
instance, is only a milliammeter with series resistors.
The meter itself can, therefore, be switched to do duty
for M, if its voltage-range resistors are left in place to
keep the proper load on R,.

NEW BOOKS

Television Receiver Design : Monograph 1 ; LF. Stages.
By A. G. W. Uitjens. Pp. 177 + xii ; Figs. 123. Philips
Technical Library: distributors; Cleaver Hume Press,
Lid., 42a, South Audley St., London, W.1. Price 21s.

THE Philips organization (Holland) have already pub-
lished English translations of a series of books on broad-
cast receivers by members of their staff, and they are now
embarking on a similar series on television receivers.
This, the first, deals with the i.f. stages ; the translation is,
on the whole quite satisfactory ; printer’s errors are few
and, except in one instance, of minor importance. At the
end is a list of symbols, some of which will be unfamiliar
to the English reader. It is a pity that the opportunity
was not taken to bring all the symbols into line with
English usage, as this would greatly enhance the value of
the book to a student rcader. There are seven chapters
on single and coupled tuned if. circuits with staggered
tuning ; gain-bandwidth, distortion, noise and valve inter-
clectrode fecdback problems are thoroughly explored. The
text is illustrated by numerical examples and the last
chapter details a particular design of staggered tuning
with five single circuits as well as indicates the response
to a modulation envcelope step function ; a circuit diagram
of the complete amplifier would have been helpful. The
cffect of trap circuits protecting from adjacent channels
is considered, and reasons are given for the choice of the
circuit to which they are connected. To preserve con-
tinuity proofs of many expressions used in the text arc
relegated to appendices. In Appendix 1, the attenuation
and phrase responses of a single tuned circuit are derived
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and input, output and transfer impedances, and admit-
tance locus diagrams are developed for dissimilar as well
as similar runed circuits coupled by mutual inductance.
Constant reference must be made to the list of symbols
if the derivations are to be followed. In scction lg it is
not immecdiately clear that the primary is the coupling
circuit and the sccondary an absorber circuit when dis-
cussing trap circuits in terms of tuned coupled circuits,
A diagram including values, such as Fig. 74 with suitable
captions, would have made this clear. Appendix 2
develops the expression for determining the response of
staggered tuned circuits as used in Chapter 2 where the
principle of “flat ” staggered tuning is clearly set out.

In television receiver design it is important to know
how the pulsc shapes of the input signal arc modified in
their passage through the if. stages, and Appendix 3
shows how the modifications can be determined from the
attenuation and phasc response characteristics. A mis-
print makes Appendix 4 on noisc factor calculations
difficult to follow ; Fig. 31 should rcad Fig. 56, Appen-
dix 5 devclops expressions used in Chapter 6, where
feedback cffects due to valves are considered. Table 1
provides information on the characteristics (gain-band-
width, etc.) of Philips valves suitable for use in wideband
amplifier stages. The remaining three tables are con-
cerned with factors of importance in staggered tuned
circuits, There is no index.

The inexperienced designer will find much of value in
this book but the expert will discover little that he does
not already know. K. R. S.

Sound Reproduction (Third Edition) by G. A. Briggs.
Pp. 368; Figs. 315. Wharfedale Wireless Works, Brad-
tord Road, ldle, Bradford, Yorks. Price 17s 6d.

WRITTEN professedly in non-technical language and
addressed primarily to the layman, this book contains,
nevertheless, much material of interest to the knowledge-
able enthusiast, and the terms non-technical and semi-
technical, often used by the author, should be liberally
interpreted. The field covered is wide—literally all
aspects of sound reproduction not dealt with in greater
detail in the author’s other books on *“ Loudspeakers ” and
*“ Amplifiers ”—and this third edition has becen brought
up to date by extensive revision of the original text and
by the addition of cight new chapters.

Mr. Briggs has been fortunate in his collaborators and
the chapter on vented (reflex) cabinets by R. E. Cooke
is probably the best exposition of the underlying prin-
ciples so far published. This is backed by tables giving
specific recommendations for cabinet dimensions to suit
typical sizes of loudspeaker and cone resonances. R, L.
West and S. Kelly contribute new material on the design
of pickups, and the practical aspects of successful mag-
netic_tape recording are ably dealt with by C. H. Banks
and L. J. Bradley. The chapter on cross-over networks
is detailed and contains much useful coil-winding data,
together with some concrete facts about phase shifts near
Lhc cross-over frequency—hitherto a somewhat nebulous

ogy.

Mr. Briggs is an indefatigable experimenter and he has
photographed countless cathode-ray oscillograms to verify
the axiomatic as well as to illuminate the controversial
in his search for better quality of reproduction. His con-
ciusions are generally sound, but occasionally hasty as
when he states (p. 37) that there is no “vibration” at
the mouth of a quarter-wave pipe. A “velocity ” instead
of a “pressure” microphone would have given quite a
different picture. There is also some confusion of thought
on the role of density, Young’s modulus and viscosity
sic of materials involved in the production and trans-
mission of sounds. Weight rather than density (p. 102) is
the criterion for confining low-frequency sounds, and a
high Young’s modulus is not a necessity for producing
high frequencics as his “odd man out * example of hand
clapping (p. 183) sccms to prove.

Whether one is learning from or disagreeing with the
author—and no one interested in sound reproduction can
fail to do both-—there is little fear of falling aslecp while
reading this book. F.L.D
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Proposed Television
Stations

Plans for British Two-programme Service

ON July lIst the Stockholm Plans for broadcasting in bands 41-68, 87.5-100
and 174-216 Mc/s, which were signed on June 30th last year, officially come
into force. So far as this country (which was among the 21 signatories) is
concerned, the signature is effective only for Band I. The British delegation
would not commit this country to the plans for Bands II and III until it
had been finally decided by the Government whether a.m. or f.m. was to be
used for the sound service in Band II and also precisely how Band IIT was
to be used. The Atlantic City Convention (1947), which allocated frequencics
en bloc to the various services, contains a footnote permitting the UK. to
use Band III for other than broadcasting; actually for point-to-point com-
munication (174-200 Mc/s) and air navigational aids (200-216 Mc/s).

Provision is made in the Stockholm Plans for 40 television stations in this
country—12 in Band I (including the existing and projected 10 stations)
and 28 in Band III. In view of the recent statement by Sir Ian Jacob,
director-general of the B.B.C,, that the Corporation hopes to erect 10 low-
power stations when the present scheme is completed, we give below a list
of the 30 additional British stations provided for in the Stockholm Plans.

It must, of course, be pointed out that this list, which provides for a dual
service for the whole country, was drawn up before any decision had been
reached regarding sponsored television.

. Sound |

N

Vision ] E.R.P.* (kW) Polariz-|
(Mc/s) (Mc/s) Station ation
1 Vision | Sound \
i
l BAND I | \
| 61.75 58.25 Isle of Man 25 6 | H ‘
| Channel Islands 5 1.25 H
BAND III |
‘ 179.75 176.25 Channel Islands 5 1.25 A%
London 200 50 \Y
Pontop Pike 50 12 H
‘ 184.75 181.25 | Aberdeen 50 12 H
| Holme Moss 200 50 \
l South Devon 50 12 H
189.75 186.25 | Kirk o’ Shotts \ 200 50 \'%
| Norfolk 50 12 \Y
North Wales | 50 12 H
|
194.75 191.25 Northern Ireland | 50 12 H |
| South East Kent 50 12 A%
Sutton Coldfield 200 ‘ 50 v
| West Cornwall 50 | 12 A%
199.75 196.25 | Cumberland 50 | 12 H
Wenvoe 200 | 50 \%
|
204.75 201.25 ] Isle of Man 50 12 \'%
Isle of Wight 50 12 \% \
} Londonderry 50 | 12 H
| North Scotland 50 12 \ |
| West Wales 50 12 H
|
209.75 206.25 Cumberland 50 12 H
South East Kent 5 | 125 v
1 West Wales 50 | 12 H |
‘ |
214.75 211.25 Londonderry | 50 12 H
| Norfolk 50 12 \Y \
! North Scotland 50 12 H .
‘ North Wales 50 12 H |
| West Cornwall 50 12 A%

| 1 i

* Effective radiated power.

H. Horizontal. V, Vertical.
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Our policy is to specialise in sound
equipment. Sound problems are our
problems and we have been solving
them for over 25 years. For the
usual or unusual in sound amplifica-
tion install TRIX equipment. Infor-
mation and advice is always at your
disposal.

The UNICORN, model
H.2I. A miniature ex-
ponentialhorntype speaker
of novel design and con-
struction (prov. patent).
Ideal for noisy locations,
vehicles, etc. Handling
capacity approx. 5 watts,
impedance 15 ohms.

Mode! G7808
Moving Coil
Dynamic high
fidelity  Micro-
phone. Excellent
{requencyresponse
between 50 and
8,000 cps with
freedom from
resonance. Also
high impedance
G7808/H.

Model UB85/P 2v watts AC/DC
Equipment. Comprisesamplifier
unit, two |0in. loudspeakers,
moving coil mike, folding stand
and cables. Also supplied with
high-fidelity Ribbon microphone.

SERVICE IN SOUND BY
—"] 9%

e
The TRIX ELECTRICAL CO.LTD.
1-5, MAPLE PLACE, TOTTENHAM CT ROAD,
LONDON, W.1. Phone: MUSeum 5817
Telegrams and Cables: TRIXADIO, WESDO, LONDON
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RANDOM RADIATIONS

By “DIALLIST”

The Components Show

THAT SUCH NUMBERS of visitors
should have made special journeys to
the Components Show from twenty-
one countries is an outsize feather in
the cap of the RE.CM.F. This year
there were more of them than ever.
How important the exhibition has
become in the eyes of the world may
be gathered from the fact that not
a few technical journals in other
countries didn’t just send reporters:
their editors came themselves. Two
whom I was delighted to meet (and
who expressed unbounded admira-
tion for what they had seen) were the
editor of Audio Engineering from
America and the editor of Toute la
Radio from France. There were
buyers, manufacturers, journalists.
and others from all over the Empire,
and from many countries in Western
Europe, Asia, America and Africa. It
is indeed a tribute to British com-
ponents that so many people should
find it well worth while to make long
journeys to attend this small, private,
three-day exhibition. The R.E.CM.F.
has been wise in adopting and ad-
hering to the world’s strictest and
most rigid standards in materials,
design and workmanship. Quality
pays—and goes on paying.

Striving for Inefficiency

SO POWERFUL are the a.m. and
f.m. signals that I receive from the
20-kW Wrotham transmitter at a
range of 50 miles with a pukka dipole
mounted on a chimney stack, that
I’ve been trying out aerials of lower
and lower electrical efficiency with a
view to discovering how far one can
go before any marked falling off
occurs. The arrangement I’m using
at the moment cost 1s 8d, including
the feeder. It consists of four yards
of PVC-covered flex, the last 2ift
of which were untwisted and
straightened out, the single wires
being stapled to right and left along
a picture rail 8ft above the floor of a
ground-floor room. Signal strength
is still so ample that I shall have to
work out something a good deal less
effective before the answer is found.
Metre-wave broadcasting when it
comes (and may that be soon!) looks
like having very great advantages
over medium- and long-wave trans-
mission. Among these, if f.m. is
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selected, are: (1) coverage of the
same service area with about a
gquarter of the transmitter output
power; (2) excellent reception (except
in fringe areas) with the simplest and
cheapest of indoor aerials; (3) far
greater freedom from background
hiss and impulsive interference; and
(4) much better quality.

A Nice Point

SETTLE A COUPLE of wireless
enthusiasts into comfortable arm-
chairs of an evening and it won’t be
long before they start an argument
on one of the finer points of their pet
subject. Man has probably been an
argumentative animal ever since he
found out how to use speech to con-
vey his thoughts and ideas to others.
Our discussions and debates to-day
carry on his age-old attempt to arrive
at the truth about this or that. On a
recent chilly evening a friend and I
got on to the subject of valves as
we basked in the warmth of a wel-
come fire. He’s a bit of an authority
on matters wireless; but I had to take
him up when he described the therm-
ionic valve as basically a voltage
amplifier. His thesis was that volt-
age changes applied to the grid
give rise to similar but much larger
changes at the anode when a load
is provided. By choosing the kind of
anode load suitable for the work in

hand you can pass these voltages on
to another valve; or, you can use
them as e.mf’s to drive current
through a power-operated device
such as a loudspeaker. I hold that
the valve is essentially a power
amplifier. There must be some resist-
ance in the grid circuit and you can’t
get away from the fact that V*/R=
W, however small the figures may be.
An amplified copy of these small ap-
plied powers appears in the anode
circuit and you can use it as suits
your purpose by selecting the right
kind of anode load. I firmly believe
that that is the best way of picturing
the working of an amplifying valve.
What are your views ?

Room for Improvement

SORRY THOUGH I AM to have to say
it, there cannot be much doubt that
too many of the h.t. batteries available
nowadays are pretty poor things. I
am thmkmg parncularly of those made
up of 3inx23}in cells, for they are
by far the most widely used; but my
criticisms apply equally to those with
larger and smaller cells.- If you care
to work it out from the electro-
chemical equivalent of zinc, you’ll
find that a %inx24in can, weighing
about 12 grams, has, in theory, a
possible current output of 10Ah. Of
course, you cannot expect to get any-
thing like that from it since the cell
is usually discarded when the e.m.f.
has fallen from 1.5V to 0.9V. Still,
with a load of 8-10 mA you should
justifiably hope for a good bit more
than the 0.7Ah to 1.1Ah that is all
that I’ve been able to obtain of late
from h.t. batteries with cells of this

ASSOCIATED

ILIFFE

TECHNICAL BODKS

“WIRELESS WORLD”

PUBLICATIONS
Net By
Price Post

RADIO DESIGNER'S HANDBOOK. F. Langford-Smith,

|
]
i
1
B.Sc., B.E.,, M.LR.E., AM.ILE.E., A.M.LE., 4th Edition 42/- 43/6 E
RADIO INTERFERENCE SUPPRESSION as Applied to Radio i
and Television Reception. G. L. Stephens, A.M.I.E.E. 10/6 10/1t I
SOUND RECORDING AND REPRODUCTION. J. W. Godt‘rey !
and S. W. Amos, 13.Sc.. A.M.ILE.E., in collaboration with t
the B.B.C. Engineering Divisfion .. 30/- 3078 |
MICROPHONES. By the Stafl of the Engmeerlng Tramlng !
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size. Again and again the overall
em.f. of a battery has become un-
steady after far too short a period of
intermittent use. Once that happens,
the set becomes increasingly noisy
for an hour or two, and then packs
up altogether. Test the battery with
a high-resistance voltmeter and you’ll
find only tiny fractions of their stated
cm.f.s between certain tappings—
usually near the middle. I have con-
ducted post-mortems on scores of
such batteries and have found in
each case one or more perforated
cells. Cell-perforation after a short
period of intermittent use under a
moderate load is something which,
in my opinion, should not occur in
a well-designed and well-made dry
battery.

Full Speed Ahead

TOWARDS THE END OF MARCH an
American friend asked me in one of
his letters whether the imminence of
the Coronation was producing record
sales of television receivers. I re-
plied that sales weren’t too bad,
except in Scotland, where compara-
tively few sets were being sold.
“Possibly,” 1 added, “the hard-
headed Scots are holding their hands
in the hope that the Budget will
bring a reduction in purchase tax.
If so, they are likely to be dis-
appointed.” My prediction could
not have been more erroneous and
I’'m very glad of that. The reduced
tax will mean bigger sales every-
where and, therefore, more money
for research and development. It
isn’t always realized that television
has had a hard battle to fight in this
country. Our television service, the
first in the world, was just getting
nicely into its stride when the out-
break of war closed it down in the
autumn of 1939. The TV research
men were mobilized as the “back-
room boys” of radar and had, so
to speak, to beat their viewing
screens into p.p.. displays. Then
when the war was over shortages of
men, money and materials prevented
the rapid development of our
national television system. The
heavy purchase tax imposed on re-
ceiving sets led inevitably to re-
stricted sales and meant that with
us television had to amble, instead
of galloping, into its rightful position
as the best of all sources of domestic
entertainment. With the lowering
of the tax, this Coronation year may
well see a boom in television com-
parable with that which occurred in
the early nineteen-twenties in
“sound” radio.
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NEW

WITH WIRE OPERATOR

MINIATURE “M” TYPE
MICRO-SENSITIVE SWITCH

BASIC TYPE SWITCH

WITH LEAF OPERATOR

HE NEWEST addition to the range of Bulgin micro-
sensitive Switches are these Miniature *“ M " type.
Manufactured to the usual Bulgin superiative quality,
these switches are made with high-grade moulded
‘“ Bakelite "’ bodies, with Styrene type covers, fitted
with internal springs of hardened Beryllium-copper
alloy and with heavy contacts of pure silver. Bakelite
or Stainless-steel operating buttons. Differentswitching
arrangements can be had by fitting the universal detach-
able plates (Provisional Patents).

Further details upon

request.

With Stainless Steel operating Button| With “ Bakelite’’ operating Button.
LIST Operating I Breaking LIST | Operating | Breaking
NO. Pressure Rating NO. | Pressure Rating

Grams (Amperes*)| |  Grams (Amperes*);

S.530/A 25-35 At 125V. 5.530/B | 25-35 | Acl25v

S.531/A 35-50 = 3.0A. S.531/B ] 35-50 = 3.0A.

and at and at

S.532/A 50-100 250 V. S.532/B 50-100 | 250V.

[ & |.5A | = L.5A.
I(A.C 50~) (A.C.50~)

longest life.

*—Surge-cutrent (as from b_ack-E.M.F., etc.) ‘f greater than steady current of
circuit. Switching-on surge, if any, should not exceed rating x!.5 max. value, for

SEND FOR CATALOGUE No. I91/WW Price |/- Post Free.
l MANUFACTURERS - OF RADIO AND ELECTRONIC COMPONENTS

A.

F.BULGIN & CO.LTD

‘BYE-PASS ROAD BARKING

TELEPHONE ‘Rippleway 3474 45 haest
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UNBIANED

Forestalling the Future?

WHEN our descendants celebrate
the Queen’s Golden Jubilee forty-
ninc years hence, the newspapecrs
will doubtless publish many articles
dealing with various aspects of life
in England during the early years of
her reign. Our descendants are
bound to be struck forcibly by the
amazingly primitive and comfortless

Primitive and comfortless.

condition in which we were content
to live having regard to the degree
of scientific knowledge attained.

I think that one of the things at
which the people of the year 2002
will marvel most will be that we carly
Elizabethans of 1952 could make an
atom bomb but failed to use the re-
sources of radio to enable us to
maintain comrmunications with the
rest of the world when journeying by
land. The provision of radio-tele-
phonic facilities on trains and other
public vehicles, although technically
possible is, I suppose, banned by
bureaucrats.  This is, however,
equally true of private cars, for the
P.M.G. has never bothered to equip
each telephone exchange with v.h.f.
radio apparatus so that car owners,
who installed the necessary equip-

ment, could be linked with the
national telephone system while
travelling.

It 15, however, a strange thing that
if you own a boat and take your plea-
sure in it anywhere in the Thames
Estuary the P.M.G. does provide a
specially equipped telephone ex-
change for you so that you are as
much ““on the phone ” as if you were
at home. Recently I was visiting a
friend who, like others of his kind,
enjoys himself by spending his week-
ends on a small but well-equipped
sailing craft.

I congratulated him on being “on
the phonc” in this special manncr
and said I wondered that he and
others like him were not tempted,
when temporarily abandoning ship

294

By FREE GRID

on Monday mornings, to transfer the
radio gear to their cars.

No reply was made to my observa-
tion but I did receive from my friend
rather a queer look which might have
been meant for silent reproof at my
harbouring such subversive ideas; on
the contrary, it might have been
meant for withering contempt at my
lack of sophistication. I just don’t
know. I merely record the facts and
leave you to draw your own conclu-
sions.

Silent TV

I WAS greatly interested in
“ Diallist’s ” prediction in the May
issue that sets of the future may be
provided with a three-position
switch: sound and vision; vision
only; sound only. But I certainly do
not agree with him that more often
than not the switch will be turned
to the “sound-only” position. On
the contrary, I think that if such a
switch be provided it will almost in-
variably be turned to “vision only,”
and eventually the B.B.C. will radiate
only silent TV.

I am led to this conclusion by the
fact that owing to the development
of a fault (which I have not yet found
time to trace) in the “sound” side
of my television set I have
lately been looking at silent TV.
As a result I have become quite
expert at lip reading. I can, in
fact, follow the dialogue by this
means far more easily than I
could when I had to rely on my
ears, as the sound was so often
rendered unintelligible by the
ceaseless chatter of Mrs. Free
Grid and her fellow females
discussing the shortcomings of
their respective husbands.

Even when I have the house
to myself the peace and enjoy-
ment of watching this silent TV
has to be experienced to be be-
lieved. It does mean, of course,
that I have to give the pro-
gramme full concentration if it
is to be intelligible, but this is as
it should be. I have no more
patience with people who use
sound broadcasting as a sort of
soporific background to their
other activities than I have with those
who go to the cinema and divide
their attention between the screen
and their own amateurish imitations
of the amatory activities displayed on
it. In common fairness, however, I
must add that there is some excuse
for their use of the cinema as an
osculatorium as the proprietors fail
to provide what used to be known
in the U.S A. as “necking niches”
for those who don’t want to see the
film.

WWW.americanradiohistorv.com

Inter-departmental Quiz

ANYTHING that smacks of the
Totalitarian Police State is anathema
to me. I must, therefore, register a
very strong protest at the P.M.G.’s
attempt to get the myrmidons of the
Ministry of Transport to act as his
Gestapo.

The current form which we all
have to fill up when we want to re-
new our car licence asks bluntly “Is
the vehicle fitted with a radio set? ”
If the answer is “Yes” we have to
answer a further question which asks
us if the set is separately licensed.
These questions are, in my opinion,
wholly irrelevant to the licensing of
a car.

I presume that if the wretched
motorist answers “No” to the ques-
tion which asks him if the set is
licensed, the information will be
passed on to the P.M.G. Supposing
the motorist declines to answer this
question on the grounds that no man
is compelled to answer a question
which might incriminate him, I

wonder if the authoritics would re-
fuse to issue him a Road Fund
licence ? 1 wonder, too, whether the
police have instructions and the
necessary authority to ask about the
licensing of any set they may see

Decibelless dialogue.

installed in the car when taking par-
ticulars for some misdemenour ?

This sort of inter-departmental
quiz is probably reciprocal and there
is a danger that before long, when
buying a radio licence at the local
Post Office we may be asked if we
have a clean driving licence. When
applying for a marriage licence the
bridegroom may, one day, be
asked offensive questions about his
income—at present the prerogative of
the intended bride’s father.
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SOUND REPRODUCTION

Representing a unique feedback circuit development, the “ Vari-Slope
pre-amplifier gives audibly better reproduction. This advance consists
of variable-slope * electronic * low-pass filters operating on negative voltage
feedback principles.

No Inductors (* Chokes ) are used, and their disadvantages are completely
eliminated. The turnover frequencies are § kc/s, 7 ke/s and 9 ke/s and the
slopes of attenuation are continuously variable over the range 5db to 50db

per octave.

[CIEC’%:DS‘ “EL?LQ BASS
LP TBA —ty +1

L
; - +i
MIC -2 -2 42
3 - L 3

VARI-SLOPE

The filters consist essentially of
twin-T resistor-capacity networks
inserted in the return circuit of
a single-loop feedback amplifier.
The more obvious advantages of
this electronic feedback method
over conventional choke filters
include :

(a) Improved transient response

characteristics (due to absence of
chokes having self-capacitance) and

34
FREQUENCY, ko/s,

Frequency amplitude curves for the ** TREBLE-3" ing.
position (5kc/s turnover). Curves of the same slopes

are obtained on the other two positions turning over

at 7kc/s and 9kc/s ("'=—2"" and “'—I"" positions).

POINT ONE TL/I2
Triple Loop Feedback Amplifier

For laboratory use as a stabilised-gain audio frequency power amplifier. For
the highest possible standard of disc recording. For the highest possible
quality of reproduction from Pick-up, Radio, Microphone, Film and Magnetic
Tape. For use as a driver amplifier in the speech modulator chain of broadcast
transmitters. Used with the * Vari-Slope ”” pre-amplifier and the best available
complementary equipment, the TL./12 power amplifier gives to the music-lover
a quality of reproduction unsurpassed by any equipment at any price.

27 Gns.

Write for fully descriptive literature

the consequent reduction of ‘‘ring-
i)

0Lty
N E I3

2 s
] 3
[
L3
ACOFP MAX

The VARI-SLOPE

(b) Extremely low harmonic and
inter-modulation distortion due to
negative voltage feedback action.

(¢) No discontinuities in the rates of
slope when the slope control is
operated, and no change in signal
level at frequencies below turn-
over. (Both these faults occur in
variable-slope choke filters due to
the slope control, altering the
terminating impedance and the
insertion loss.)

(d) No chokes to cause magnetic
hum pick-up.

() Smaller size, lighter weight, greater
uniformity in production.

ust price N sriTAN 12 Gnis.

The “Point-One "’ TL/IZ Amplifier is built
to a tropical specification and used through-
out the world, including :
The British Broadcasting Corporation,
The South African Broadcasting
Corporation.
The Swedish Broadcasting Corporation.
The Swiss Broadcasting Corporation.
The ltalian Broadcasting Corporation

H. J. LEAK =&co. 1. sRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3

Phone : SHEpherds Bush 1173 4.

Telegrams : Sinusoidal, Ealux, London.

Cables : Sinusoidal, London,
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Below is a list of B.V.A. and other
Proprietary valves which we can
supply at the Pre-1951 Budget Price,
i.e., only one third tax. We can
of course supply most of the other
types to complete the range but

WIRELESS WORLD

ELECTRONIC PRECISION EQUIPMENT LTD.

Jung, 1953

ﬁ & ~say(1

[

usually those not listed will have to

be charged at the current rate of

tax, i.e. 50 per cent.

We give a very prompt insured

C.0O.D. service on valves and

we

shall be glad to execute your orders.

0X56 6F1 | 128K7 | 11728 | g ECC31 KCF30 !
0za 6F5 12897 120 cY31 | socss F35 \
OlA | er8 | 125R7 124 1 ECC91 KF32
1A4E 6F7 125W7 | 150 | c1c ECH21 KLL32
A% | GEls s 1508 | & Eorss | kL
135PA
1A8 6F14 TaVER 185BT 1 10 EC5 | KTWelM
1AGE 6F15 202DDT C20C EC81 KTW61
1BCI 666 14 2MP C23B EE50 KTW63
1B4E 8He 15 202STH C30B EFM1 KTW73
1B5 6H? 152 202VPB 364 EF5 KTW74
101 616 15D1 202VP | c3ec EF§ KTWSIM
e ® [ fwe g & | g
C50N
1D6 | 8K5 igE 210LF [ EF13 | ks
1D5 6K6 210PG DRel EF22 KT8
1D7 6K7 18 210VPT DAES] EF36 KT24
IFW4A 6LD20 L aBaa 2158G DC/HL EF39 KT32
1F3 | 6Ll 2201PT Bo/p EF4l KT33C
1F5 6L5 0C 220P DD/PEN EF KT35
1F8 | oL 20D1 220PA o EF54 KT44
1F7 | eL7 20D2 20P | DprRiz | EF80 KT45
164 6L18 20F2 220VPB DDTIG EF92 KTg1
166 8L19 20LPT 325du s EK2 KT63
L o 21A 230PEN ‘ DD14 | EK3 KT66
20N41 2a0QP DD10 EK32 | ORI
16 P25 24 | 290La DD4l EK01 KT72
7 woomt b om, xm
1L4 6SA7 bt 302 Doess EL33 KT81
1P10 6567 B 307A | pbeig | EL3 K23B
1P11 68H7 329 DD253) EL38 K30G
1RF120 85K7 ong 340 | DER EL41 E30K
1R5 6SL7 Pz 369BX DE3 | EL& K33A
A A A Y e
410HF :
175 6587 26D7 415P0 DD EL3 K30N
- 617 a0 e DFaL Ews K30
248 605 BL prifes D EM35 K183
o ol 32E 442BU DH? EY6L K535
°D2 ; 8076 DHE3
3D4A gg? 34 ggg DH?6 gg:lll LD210
LG210
i ggcs 807 ggZZQ LL2
2D13A pas 3523 904V Dais Fo2a L1
3D13C A 3574 1215 DK91 e =
B 38 DLS1
s | e 2 it B0 | e o
Z3 7C7E GU1
3 1920 L2DD
3v4 D3 Siaa 1024 oAy a2 15
A 7D5 21MDG 1927 DL35 L21DD
7D8 413MH 1928 DLE3 HD13 L38
J 7H? AIMHL 2102 BL71 HD14 L63
il 7%7 A1MLF 8153T DIo3 HD24 L77
aTHA o ame 8004 DLO4 e
4TPB 41m DL145
7 amMtA AC/HL DN41 e L
su4 8 e AcE Deids HL21DD ME31
8A1 HL23 ME9L
5X4G 8D2 41STH | Acpa DUL0 HLAL
6Y3 8D3 41MXP AC/VP1 DVSG HLA1DD ME920
5Y¥4 92 A AC/VHPZ DwW2 | HL42DD MDH
523 E AC/044 DW3 HLASDD MHL13
Tony 42MPT AC2/HL DW8 HEssoDL MH4
GAB 10D1 4310 AC6/PEN D020 s MHAL
BAC7 10D2 43 ASL125 D024 HLL MH206
SAES 10F1 4510 A§4120 D028 MHI1118
8AGS5 10F8 el AS4185 D1 ﬁgi?c ﬁgﬁ}g%
6AGE 1 ! Azl D3 ;
6AMS 1050 | a8 A20B D41 HP215 MH4105
HATS 10P14 dory A50A e HP1118 T
: HP2018
B B e B | | B
8A8 61BT BIHSG D#2 HP4101C MS/PEN
6BA6 12AL5 82BT BYA42 D152 HP4103 M8/PENB
6BGS 12AT7 62DDT BYALS MSP4
6B4 12AU8 62TH BVAd1 Do HEAL05 MSP4l
688 12407 62VP Bvads HP41080 4
6B7 12AX7 88KU BVA4/ EAF41 HP4108 MVSPEN
8876 1245 g7PT BVA43 EAF4? HP4115 .y
6BSEG 1A BVASS EA50 HR210
zoe leel bR
o 1515 Ly BVA267 EBC41 H20 Nis
608 1257 7 B2 EBF11 Hal Ni8
608 12K8 80 ‘ EBF32 H3) N37
6C9 12Q7 81 CBLL EBF80 H63 Na3
o1 ey o CBL3L | EBL2L H141D N7/
D2 13567 o CCH2 EB4 | He0? N145
6D3 12SH? 104V CCH35 l EB34 J240 N150
6D8 12537 112a L4 EB4l | KBe32 N152 |

PAL

PD220
PD3521
PENB4
PENDD1360
PENDD2530
PENDD4020
PEN4VA

PEN25
PEN30C
PEN4ODD
PEN45DD
PEN220
PEN383
PEN428
PEN453DD
PL33
PL38
PL82
PL83
PM2A
PM2B
PM2HL
PM3

PT/DD35DA
PT10
PT24A
PT24/DAL

PT|
PV086.-25

RP120

RG250/1000
X210

R8

SD20
8G410

SP2D

SP4
8P4B.SP13
SP13

035
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! @ Working models demonstrated at both
our Fleet Street or Ruislip branches.

@ !5in. up to the minute Television for
only £35, including Cossor Tube.

@ H.P. Terms if required, i.e., send only
£11/14/- deposit (carriage and insurance

£l extra).

You will have noticed that the
modern trend is towards larger
pictures, in fact the 12in. tube
is fast going the way of the 9in.
and 10in. tubes for few manu-
facturers are using them in their
latest models. However, you
can be right up to date for we
are now commencing delivery
of a new constructor set using
the Cossor 15in. tube type 85K.
All parts to build the set (as

. illustrated) will cost you only

£35, including tube, and
contrary to what might be
expected, to get down to this
very low price we have not
sacrificed quality in any way,
in fact, interlace, sensitivity and
definition, are equal to the best
commercial standards. The
chassis provided is of generous
proportions and will allow the
inclusion of a Radio unit if one is
wanted.

WIRELESS WORLD

== ELECTRONIC PRECISION EQUIPMENT LTD

The whole has been so ar-
ranged as to be particularly
suitable for our popular Corona-
tion Console cabinet, but thére
is no reason whatever why it
cannot be fitted into any well
made T.V. cabinet.

Technical fearures :

A. Superhet circuit fed by a
R.F. amplifier.

B. Particularly carefully dimen-
sioned Video stage.

C. Diode damped interlace net-
work.

D. Line and frame blocking
oscillators.

E. Fly back EHT.

F. Optional voltage doubler for
aluminisation effect.

OPPORTUNITY FOR ADVANCED CONSTRUCTORS

We continually need designs for novel radio and television test sets, servicing
instruments, tuning units, pattern generators, etc., particularly those which can be
made cheaply from Government surplus and other low priced valves and parts.

If you have made up any such equipment and would care to send us details we
will willingly pay a fair price for the right to reproduce the data and/or
equipment for our customers.

87

DATA. Full constructional data
price 7/6, post free,are available
on approval (if you decide not to
make the set and return the data
within 7 days 7/-will be refunded).

DEMONSTRATION. A made
up chassis can be seen at Fleet
Street, or Ruislip, and if you
arrange to call during BBC trans-
mission times, we will gladly
demonstrate the excellent inter-
lace and other qualities of which
we are particularly proud.

HOW TO ORDER. All parts
are available and total cost is £35,
which includes 15in. tube, 20
valves, prepared metal chassis,
in fact everything needed except
cabinet and mask. Order form
and parts list are included with the
7/6 data. H.P. Terms: £11.14.0
deposit then 12 monthly repay-
ments of £2.7.0.
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BOOKS & PUBLICATIONS

SERVICE DATA
100 service sheets, covering British

receivers which have been sold in
big quantities, and which every
service engineer is ultimately
bound to meet. The following
makes are included : Aerodyne,
Alba, Bush, Cossor, Ekco, Ever-
Ready, Ferguson, Ferranti,
G.E.C., H.M. V., Kolster Brandes,
Lissen, McMichael, Marconi,
Mullard, Murphy, Philco, Phil-
ips, Pye, Ultra. Undoubtedly a
mine of information invaluable
to all who earn their living from
radio servicing. Price £1 for the
complete folder.

Qur folder No. 2 consists of 100
data sheets covering most of the
popular American T.R.F. and
superhet receivers ‘‘all dry?”
etc., which have been imported
into this Country. Names include
Sparton, Emmerson Admiral,
Crossley, R.C.A. Victor etc.
Each sheet gives circuit diagrams
and component values alignment
procedure, etc., etc. Price for
the folder of 100 sheets is £1.
Post free.

SERVICE
ETS

H
FususnsaswaNsssARNANA RN YN SRRl

The supplement to a new publica-
tion ‘“ Television Faults” con-
tains complete circuit diagrams,
component  values, technical
descriptions etc., of 6 popular
'é‘Vd E:ceivers asgrt;’ogl]ov;'\?1 8 b
aird Everyman, T.29 ; Murphy,
V.120C; _ English _Electric,
1150M ; Philips projection model
704A and _ 18003  Marconi,
VT.53DA; Ulta V.711.
The book itself in the introduc-
tory chapter tabulates over 60
common faults from complete
failures to such troubles as
shadows in the corner. Against
each fault symptom is given
probable causes and a reference
to the part of the book where
more detailed information can be
found. Following the quick
fault finding guide are 10 ghap-
ters, each giving typical circuits
and data indicating the actual
components likely to be at fault.
The book is invaluable to novice
and experienced T.V. serviceman
alike because it contains a wealth
of practical experience and priced
at only 5/- it will undoubtedly
save its cost the first time you
have to refer to it. Order now to
ensure getting the free supple-
ment.

THE ELPREQER
This describes a completely
effective but most inexpensive
Signal Tracer that can be built
in one hour at a total cost of 12/6.
Price 1/6.

A VIBRATOR UNIT
FOR 2 VOLT BATTERY
RECEIVERS
Describes how an inexpensive
unit, which will save its cost
many times over, can be built
and operated. Price 2/6. With

Blueprint.

‘ A VIBRATOR UNIT
FOR 14 VOLT BATTERY
RECEIVERS
Shows how to make 2 unit which
will permit you to dispense with
expensive dry batteries. You can
work your little set from a 2 volt
accumulator which can be re-
charged. Price 2/6 with blueprint.

YWmeLess Wortp
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FOR OUTSTANDING PERFORMANCE

Model B. Six Wavebands, 53
11-15 metres continuous in
5 ranges (4 Bandspread) and
M.W. 185-550 metres. Six
position Tone Switch (3 Radio
—3 Gram). Price £15/15/-,
plus 7/6 carr. and insurance,
or H.P. terms £5/9/- deposit.
Model B3. Three waveband,
Long, Medium, Short, Gram
switching on wave change
switch. 3 position Tone.
Price £12/12/-, plus 7/6 carr.
and insurance, or H.P. terms

£4/6/-~ deposit.
Both chassis 11}in. X 7in. X 8in. high. Latest type valves: 6BE6,
6BA6, 6AT7, 6BW6, 6X4. A.C. mains operated, flywheel tuning,
negative feedback over entire audio section, engraved knobs, fully
guaranteed.

BUILT TO HIGHEST PERFORMANCE STANDARD AND
SPECIFICATION

7 VALVE 5 WAVEBAND RADIO CHASSIS

GIVE AWAY
PRICE

only
47/-
deposit.

Less valves and
power pack.

A famous set by a famous manufacturer. Undoubtedly a serious
listener’s receiver. Among many special features are an H.F. stage
and tuning indicator. Tunes up to 11 metre band. Price complete
with valves but less speaker, £14/19/6. H.P. terms £5/10/= deposit
and 12 monthly payments of £1/10/-. N o

We have & few left, less valves and power pack, otherwise in good
condition ; they definitely have never been used. Price £6/19/6,
or £2/7/- deposit and 11 monthly payments of 10/9, plus 15/~ carriage.

5-VALVE LF./AF.
AMPLIFIER

(For A.C./D.C. working)

‘This is on an aluminium chassis,
size 113in. X 7in. X 3in. deep.
The layout is neat and simple
and provision is made and in
fact holes are drilled so that
tuning condenser and coil pack
may be easily fitted if same
are required. Alternatively
this vacant space can be used
for mountinil control panel to which various points of the circuit
can be brought to plugs, S:us making a signal tracer which is invaluable
for radio and T.V. servicing. It uses one of the latest valve line-ups,
as follows : 1487 Triode Hexode, 7B7 I.F. Amplifier, 7C6 D.D.T.,
35A5 output, 35Z3 Rectifier. The LF.s are present at 465 ke/s.,
but are variable over a fairly wide range. Price £6/10/« complete
with valves and 8in. speaker. H.P. is 63/= deposit.

R1155 COMMUNICATION RECEIVER FOR ONLY £2/14/-
DEPOSIT

‘This set, as most
will know, is con-~
sidered to be one
of the finest
communications
receivers avail-
able to-day. The
frequency range
is 75 kc/s to 18
Mc/fs. It is com-
plete with 10
valves and is fitted
in a black metal
3 - case. Made for
- = the R.AF, so

obviously a robust receiver which will give years of service. Slightly
used but completely overhauled and guaranteed in perfect working
order. PRICE £7/19/6 or will be sent against a deposit of £2/14/-,
balance of 12 monthly payments of 11/6. If you cannet call to collect
lease include an additional 10/~ to cover cost of transit and carriage.
%’his partly returnable to you if and when you return the transit case.

MAINS POWER PACK FOR R.1155
With Pentode output stage. Plugs into socket on receiver so no
internal modifications are rgqmr:flé Price £5/10/- complete with 5in.

speaker ready to work, carriage 3/6.

|

‘“DEMOBBED VALVES.”
Gives the commercial equivalents

of many thousands of service
valves, and conversely gives
the service equivalent of many
thousands of commercial type
valves, an invaluable publication
recently revised. Price 2/3.

¢ AN ELECTRONIC TIMER.” |
Shows how to build a device for
controlling timed operations. The
timer can be set to any timing up
to 3 minutes. Price 2/3. * THE
ELECTRONIC SWITCH.”
Shows how to make a device for
switching without mechanical
contact. Price 2/3. “THE
IMPULSE RELAY.” Explains
the working of an ingenious
relay, and gives several circuits
including radio control. Price 1/9.
¢ THE OCCASIONAL T.R.F.”
Shows how to build a T.R.F.
Receiver for medium and long
wave reception, of looks and
quality output comparable with
sets priced between £10 and £14.
This costs less than £6 to build
including cabinet.  Price 1/6.
“ VALVE EQUIVALENTS.”
These are the best equivalents
charts available today. Also
the booklet can be used for keep-
ing records of valve stocks. Price
2/6. VISUAL ALIGNMENT
SIGNAL GENERATOR. Re-
print from * Radio Constructor
describes a very useful combined
signal generator and oscilloscope.
9d.

RADIO HEARING AIDER
The world for a deaf person must
be particularly blank and mono-
tonous, and a hearing aid which
will function as a radio when not
needed for hearing should help
considerably. Constructional data
and technical notes dealing with

this are available. Price 2/6.
Only standard parts are incorpor-
ated therefore the constructor

will have no difficulty in making
this up.

LF. ALIGNMENT PEAKS !
This book gives the IR, frequen-
cies of more than 4,700 receivers
including British, American and
Continental types. Every popular
British set i3 covered, and in
addition hints on finding the
frequencies of unknown British
sets are also given. Sale price 3/9.

Th EX-GOVT. ('ilIBCUITS a
ese give circuit diagrams an
details of Ex-Government re-
ceivers and equipment.

practically all cases the informa-

tion has been extracted from
official publications.
AR.88D | Ind.62 R.1355
A.1134 }nd.ﬂ( R.F.24
A.1368 nd.62A | R.F.25
A.3611 R.76 R.F.26
AN/APAL | R.78 R.F.27
A.S8.B3 R.103 R28/
BC.221 R.107 ARC5
BC.312 R.109 SCR269A
BC342 R.208 SCR52
BC.348 R.1082 T.1154
BC.453 R.1116 TR.1196
BC.454 R.1116/A | TR.18
BC.455 R.1124/25
BC.624 R.1147 All 1/6
BC.625A | R.1132/ each or
BC.433G 1481 assorted
C.1206 | R.1155 dozen g
F.F. R.1224A | 12/=,

P
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TOOLS, ETC. !

“Q-MAX ” CHASSIS
CUTTERS.

The simplest and quickest tool !
for cutting holes in aluminium or
steel chassis. Comprises die and
punch operated by Allen key. |
A separate die and punch s
required for_each size.

£ hole (B7G, etc.) ...... 11/6
1” hole (B8A, etc.) .. 11/6
27 hole vvuneen 12/6

Same key fits these three, price
10d.

17" hole gw: zazimm nave 14/9
13“ hole (Octal base) .... 14/9
11#* hole (English bases) .. 14/9 |
£ hole .............. 16/6
14“ hole (EF50, etc.) 16/6
11 hole.. s . pemos mmsgorees 18/6
2 3/32” hole ... 30/-
2%" hole wosw  35/—
1 x 1° square hole. .. 23/-

Same key fits these niné, price

METAL DIVIDERS.

Really well made for Government |

workshops., Ideal for marking
out on metal chassis. Price 3/6.

HARMONIC GENERATOR
A harmonic generator is well
worth making up, because it |
oscillates with a wave form having
harmonics _extending right into
the radio frequencies. To trim
a straight set therefore it is only
necessary to inject its output into
the aerial and adjust trimmers for
maximum audio output, similarly
with a superhet a great saving of
time can be effected. .
We will supply this as a kit of
parts, with constructional details
price 15/- for battery, and 30/-
for mains operation ; data avail-
able separately, price 1/6.

SPRING
LOADED
TERMINAL
BLOCK
Fully insula- °
ted so is ideal
for mains,
terminal point
fitted on bench of workshop or
laboratory.  Also suitable for
temporary hook ups when testing

components, etc., will save jts
cost the first week of use. Price
3/6.

SPRAY GUN
Hand orerated, ideal to put a
good finish on a completed chassis,
and for respraying valves etc.
(completes the perfect job). |
Price 15/6 complete with in-
structions, plus 9d. postage.

BUILD AN OUTPUT METER
Switch, Transformer, meter and
rectifier to build a dual range O.P.
Meter with instructions. £1/15/-. |

LOW PRICED TEST GEAR, ETC.
T.V. SIGNAL AND PATTERN GENERATOR
Cost of all components, valves, etc., only 29/6.

Although this generator can be
built and used by any beginner it is
at the same time a most useful
instrument for the more advanced
worker.

It can be tuned to the vision
channel and will produce a pattern
on the face of the C.R. wwbe.
Alternatively if tuned to the sound
channel it will produce an audible
signal in the loudspeaker.

Thus its owner will become. in-
dependent of B.B.C. transmissions
and can fault-find or test at _any
time. It opérates entirely from
A.C. mains and is quite suitable
for use with superhet or straight
receivers.

A complets kit of parts (in fact
everything except the cabinet)
with full constructional and opera- R
tional data will be supplied for 29/6, plus 2/6 post and insurance,
alternatively data is available separately, price 2/6 (credited if you
buy the kit later).

FREQUENCY

}3 6.,

AMPLITUDE
r n X0 5‘0

ouTPU Y
(-]

NOTE. Cabinets as per the illustrated prototype are available
price 17/6
VISUAL ALIGNMENT (
SIGNAL GENERATOR. ! [ PO ;rr;m“
An interesting article in the | j"L 0= sl
October Radio Constructor des- i | |
cribed an instrument which is a i |
combination  oscilloscope  and PLAEA | e loty

signal generator. It is designed ST
to generate a signal into a super-

het then permit visual inspection )
of same signal after passing through the superhet. The article
further shows how the instrument could be made for the very low
price of £5.

This uses a small tube and is quite a compact instrument, so if it’s
only use is that of checking the band pass on the L.F. transformers, in
a high fidelity receiver, its construction is justified. It can, of course,
be used for a variety of different jobs other than the alignment of
LF.", in fact, it is a good servicing 'scope.

We can supply a complete kit of parts for £5 containing valves, tube
and all components except shassis and case. A re-print of the article
from the Radio Constructor is available price 9d. .

The power pack not shown on the block diagram Is, nevertheless,
included in the kit.

| J

CONTINUQUSLY VARIABLE MAINS TRANSFORMER

As described in the © Wireless World,” August 1951 issue, this
has a primary tapped at 81 v. and four secondaries of 1 v., 3 v,
9 v. and 27 v, respectively.

By suitable selection of windings, voltage in steps of 1 v. up to
40 v. can be obtained with isolation from the mains at 100 watt
rating, e.g., 20 amps at 5 v. and 24 amps at 40 v. By adding the
primary the voltage can be varied in steps of 1 v. up to 280 v.
This is undoubtedly an essential piece of equipment in all experi-
mental laboratories. Price £3/10/- each.

TRIMMER TOOL KIT.

Invaluable for aligning radio or T.V.
sets. Kit comprises: 10 precision
tools set in polished ebonite and
each too] has been carefully designed
with the minimum of metal to avoid
upsetting the circuits being aligned.
There are ten tools comprising :
4 box spanners
3. screw drivers
and 3 special tools. X
All packed in strong folding case.
Price 35/« complete.

WELD TYPE WIRE JOINTER

This jointer melts the wires and causes the metal
of each to run together, thus making a strong and
permanent weld, It obviously is not intended to
replace the soldering iron but nevertheless is ideal
for making joints that have, for instance, to with-
stand heat, vibration, chemical action, etc. In many
cases also this method is faster than soidering and
there can be a considerable saving of current. Price
9/6. Or complete with enclosed mains transformer
29/6.

SUNDRIES

SPINDLE EXTENDERS &
COUPLINGS

Small type. Solid Brass
with two Grub Screw,
7d. each.
Flexible Type. These
also insulate, 2/~ each.
Ordinary Insulated. These
have additional spindle
moulded permanently and
they extend the control spindle
by 1-14". 1/6 each.
Bellows Coupling. These are
ideal for slug tuning as they
extend as well as bend. 1/9 each.

CLEAR CEMENT.
Almost instantaneous dry-
ing for coil winding and
all repairs, 1/6 per tube.

@
©0©
sreee
|
oo

W‘_‘@
=3

HARD-
WARE.
Service-

man’s 3
gross  as-
sorted nuts

bolts and washers,
all useful sizes.
Price 6/6. We en-
deavour to main-
tain stocks of wood
screws, steel and
brass round head
and counter sunk.
Parker Kalon self
cutting screws,
washers and stud-
ding. Send us your
orders and enquir-
ies.

RUBBER GROMMETS.

+7 §, #%, 1d. each.

1%, 17, 14", 14d. each.
Serviceman’s packet of 24 as-
sorted sizes, 2/-.

CROCODILE CLIPS

Small instrument, 6d. Large
Car Battery type, 9d.

©f = =)
_B50PEl

TERMINAL BLOCKS

Heavy duty type, 5 way 4in. long
% lin. wide x 1%in. high. 30
amp. rating. Price 1/6.

Heavy Duty type, 6 way porcelain
15 amp. rating. Price 1/6.
Heavy Duty type, 5 way porcelain
15 amp. rating. Price 1/3.
Heavy Duty type, 3 way porcelain
15 amp. rating. Price 9d.

OCTOPrUS CLIPS

An ideal clip for
fixing anything to
a rod or pole, this
is self adjusting
from 1}in. to 43in.
Price 1/~ each.

MILLIBAR
BARO-
METER, 7/6
The heart of a
barometer is a
metal bellows
which will ex-
pand and con- €
tract with the varying air pressure.
‘The aircraft altimeter works on
the same principle, a series of
gears and lever amplifying the
exs)ansion and contraction of the
bellows and so works the pointer.
We can offer the ex-R.AF.
Sensitive Altimeter slightly faulty
but containing the essential bel-
lows, gears, wheels, etc., from
which a good barometer can be
made. Price only 7/6, plus 1/-

post.
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ELECTRICAL BARGAINS
In addition to our large range of
radio accessories we also carry a
good stock of electrical wiring
accessories ; - details of a few of
these can be found below :—
T.R.S. CABLES. 250 v. CLASS
1/.044 Twin flat 9d.
3/.029 Twin flat

3/.029 Twin with earth 1/3 |
3/.020 3 Core flat ........ 1/6
3/.036 Twin flat ........ 1/4
3/.036 Twin with earth 1/7 |
3/.0363 core flat . ....... 2/~
7/.029 Twin flat  ........ 1/6
7/.029 Twin with earth 1/11
7/.036 Twin flat ....... 2/9
7/.036 Twin with earth: 3/3
7/.064 Twin flat ........ 4/9

LEAD COVERED CABLES
250 v. CLASS

yard
3/0293 core ..... ....... 2/3
3/.036 3 core ... 2/8
7/.044 twin 3/3
3/.036 twin 2/-
7/.029 twin 2/9
7/.064 twin 5/-

WAR EMERGENCY TYPE
CABLES 250 v. CLASS
These are P.V.C. or rubber in-
sulated, laid flat then braided with

cotton and compounded :

7/.029 3-core flat
7/.044 twin flat . ...
7/.064 twin flat
MULTICORED FLEXIBLES |
All are suitable for mains work as
the separate conductors are very
well insulated, then they covered

plastic or waterproof braiding :—

10 core
7 core

—HICRAFT
OblongBrown
Plastic 1-way
1/3 each.
Oblong White
Plastic 1-way,
1/3 each.
Oblong Brown 2-way .. 1/6 ‘
Oblong White 2-way ..
Round Brown 1-way ..
Round White 1-way .. 1/3,, ‘
Round Brown 2-way

Round White 2-way

SPECIAL THIS MONTH !
Customers ordering quan- &
tities of bakelite accessories *
can take discounts as follows : :
1 dozen of one item 25%. :
1 gross mixed or one item
334%. :

T

SOCKETS
HICRAFT
Flush type for §
skirtings, 5 amp.
3-pin  shuttered,
1/3 each; dito

with switch, 2/3 %=
each.

CEILING
SWITCHES—
HICRAFT
With cordand
acorn.  Brown or
White, 1-way, 3/9
cach; 2-way, 4/3

each.

LAMP HOLDERS
Bakelite, 1/~ each or 10/6 doz.
Bakelite skirted Batten holder, 1/6
or 15/~ doz.

Bakelite type threaded for {in.
with HO skirt, 1/6. |
10 per cent. discount if bought
in dozens. !

| at 15/-, plus 1/6 post.

overall either with hard rubber, | |

BARGAIN FOR CONSTRUCTORS

" Special this month is the Portable
* illustrated alongside. We offer a bake-
lite cabinet with carrying handle, metal
chassis, battery housing and two wave-
band dial, all for 27/6, plus 5/- carr. and
insurance. This cabinet and set of
parts is ideal for making up either
an all dry battery receiver for holidays,
picnics, etc., or a battery mains set g'm'
everyday use. Constructional details

of two suitable circuits using 1.5 v.
valves 1RS5, etc., will be given free with
available

cabinet assembly, or s
separately price 1/6 post free.

SPECIAL RADIOGRAM OFFER

To those who want an auto radiogram
at a low price, we offer the cabinet
illustrated alongside complete with
Collaro three speed record changer
with dual purpose crystal pick up, at a
special bargain price of £17/16/8,
plus 12/6 carriage and insurance or
H.P. terms £6/7/- deposit.

3 colour scale, scale pan, chassis, g
pulley, driving head, springs, ctc.,
etc., to suit the radiogram and two
radio cabinets are available as a parcel

Cabinet separately £7/10/- (or
£2/10/- deposit), plus 10/- carriage
and insurance.

A Superhet Chassis to fit these two
cabinets is now available. L.M.and S.
waves, 3 colour scale, A.V,C. Tone
control etc., complete with 8in. P.M.
Speaker. Price £9/19/6 or H.P.
£3/7/- deposit. Carriage 7/6 extra.

; TABLE MODEL RADIO

. This very nice-looking cabinet will
take the same scale and chassis as the
* radiogram above, and we are able to
offer this at the bargain price of 37/6,
plus 3/6 post and insurance.

THE REGINA

T.V. Console Cabinet, undrilled,
but cut for 12in. tube, with adjustable
platform. This cabinet looks really
superior and is ideal for all popular
sets—Viewmaster, Tele-King, etc.
Price £7/17/6. Carriage 10/- extra.

LELTTTY

The 1able model illustrated is avail-
able in fair quantity at £3/17/6,
plus 7/6 carriage and insurance,
which price includes the armour
plate glass and surround.
Mechanical details for this Table Model are available as a parcel :
Punched and prepared metal chassis, punched outrigger valve plate
with spacers, 12in. Tube Clamping ring, tube rear support brackets,
etc. Price 25/-, plus 2/6 post.

‘“ MIDGETRONIC *’ Radio Cabinet

This pleasing small cabinet is in bakelite and
is supplied complete with dial ring, pointer as
illustrated but less knobs, also included is
metal chassis and hardboard back. Price 15/-,
plus 2/6 postage and packing.

ne Y T T Y T T T P P T YT TP P

To ensure receiving prompt reply, please enclose
stamped addressed envelope, when writing for
additional details.

ELECTROLYTIC
CONDENSERS

EXTIE b P26 o @ & ok
16 mfd. 350 v.
16 mfd. 450 v.
16 mfd. 500 v.
32 mfd. 150 v.
32 mfd. 250 v
32 mfd. 350 v.
8 mfd. X 8 mfd. 350 v. 3/-
8 mfd. x 8 mfd. 450 v. 3/9
8 mfd, x 8 mfd. 500 v. .. 3/9
8 mfd. X 16 mfd. 450 v. .. 4/9
8 mfd. X 16 mfd. 500 v. .. 6/—
16 mfd. x 16 mfd. 450 v.  6/—
16 mfd. x 16 mfd. 500 v. 7/-
20 mfd. x 20 mfd. 200v. .. 4/-
24 mfd, x 24 mfd. 200 v. 4/6
25 mfd. X 25 mfd. 200 v. 4/9
32 mfd. X 32 mfd. 150 v.  4/9
32 mfd. x 32 mfd. 450 v. /9
100 mfd. x 100
10 mfd. 25 v. ..
12 mfd. 50 v.
20 mfd. 50 v. ..
25 mfd. 25 v. .
25 mfd. 50 v. .
50 mfd. 12 v. ..... b
50 mfd. 50 v. ..... .. 2/3
250 mfd. 12 v. .. . o 2/3
250 mfd. 25 v. .......... 2/6

.0005 2-GANG CONDENSER
Ceramic insulation with ‘‘ no back
lash * gear drive. Drive easily
removed if required, when con-
denser becomes a standard type
with long spindle. Price 8/6 each.

Cis8

Two socket engraved L.S., 6d.
each. Bin. C16B.
Two socket engraved A.E. 6d.
each. Bin. AL
Two socketcengraved P.U., 6d.

| each. Bin. C19B.

Two socket engraved Dipole 6d.
each. Bin. C19B.
Two socket plain,
Bin. CI8B.

Three socket engraved DIP and
E, 9d. each. Bin. C16D.

Three socket engraved Al, A2
and E, 9d. each. Bin. C19D.
Four socket engraved A.E. Pick-
up, 9d. each, Bin. C19E.

5d. each.

| Four socket engraved P.U. Ext

L.S., 9d. each. Bin. CI16E.
Five socket plain, 9d. each.
Bin. CI16C.

WwWWwWWwW.americanradiohistorv.com

“


www.americanradiohistory.com

JuNE, 1953

RADIO HEARING AIDER ]
The world for a deaf person must
be particularly blank and mono-
tonous, and a hearing aid which
will function as a radio when not
needed for hearing should help
considerably.  Due to Purchase
‘Tax no kit of parts for this will be
made available, but construc-
tional data and technical notes
dealing with this are available,
price 2/6. Only standard parts
are incorporated, therefore the [
constructor will have no difficulty
in making this up.

HIGH VOLTAGE VALVE
HOLDERS

For four or five
pin valves. Price
2/9 each.

2iin. TUBE MOUNTING
This comprises metal cased |
moulded rubber tube mounting,
front escutcheon, 4 screws and
Perspex window with engraved
cursor lines, §/- complete.

V.C.R. 139

Tube base with mu-metal screen,
4/6

MU-METAL SHIELD
For 6in. tube V.C.R.97,
10/- per pair.

6in. TUBE MOUNTING

Shock proof rubber mounted and
adjustable, i.e., tube may be

etc.,

turned, with tube holder, 4/6 each.

HIGH VOLTAGE
Insulated spindle couplers,
each.

1/6

AUTO- |
MATIC
D.C.
STARTER
For remote
control of
D.C. motor
between 1 and
3 kw., adjust-
ment for 100 v.

or 230 v.
Unused and in
first-class con-
dition, complete with metal and
wired glass cover. Price on
request.

6KV, EHT FFOR 35/-
6KV. R.F. EHT kit, comprises
2 valves, mains transformer, con-
densers, coil formers and wiring
instructions. Price 35/- com-
plete. Data available separately, |
price 2/6.

SPECIAL LOW PRICES

AMPLIFIER UNIT A 1134A
This is a 2-stage intercom and Tx
pre-amplifier with transformers,
etc. Easily modified as gram
amplifier or dictaphone, etc.
Complete with 2 2 v. valves,

PP and Triode. Price only
9/6, plus 1/6 post and packing.
Circuit diagram, free with unit,
or separately, 1/6. I

MORSE OSCILLATOR UNIT
Variable note and variable output,
fitted with jack for external
modulation, complete with 2
2 v. valves. Price 8/6, plus 2/-
post and packing.

STOP PRESS I
Weymouth miniature Coil Packs
at half price. Long, Mecdium and |
Short wavebands with gram
position. Size, 3}in. X 3in. x 1{in.,
single hole fixing.
Limited quantity, 22/6,
plus 1/6 post.

12 for £12, post free. |

price
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RADIO DIALS AND SCALES

Note.—Type A. Pointer
moves from side to

side.

Type B. Pointer
moves up and down.
Type C. Pointer
rotates centrally.
Type Pointer

rotates in semi-circle
from bottom centre.
Minimum dial openings
are quoted to help you if you

cannot find the right size listed, and the figures indicate to what size
the dial could be cut down.

Post and packing charges.

Owing to the fragile nature of these

dials, 2/- extra must be included to cover post and packing.

4 Where 12 or more of one type are required
discount is 25 per cent.; 144 or more, 33} per cent. (there are no
carriage charges on quantity orders).

Quantity Prices.

GLASS DIALS

| Glass Min. [ |
Type Size Diul Wavebands | Colours  Price List No.
Wide High Opening|
in. in. | in. in. | |
A 12 ei 8ixal Mg SL 2, 4 | 3/6 cm3A
| , S4.
B |6 7 ‘ 51 x6% M., S1 & S2 3 3/6 | C74A
B 43 114 2 x6 | L, M. &S. 3 3/6 | C77A
A |13} 3% 73x2} | L, M. &S. 3 3/6 | C78A
C 3k 33 2§x3 | L &M. .. 2 | 16 | CBIA
A 8 51 7 x4} | L, M. &S. 3 | 4/6 | CB3A
B 6 7 ‘ 5;x54 | L., M. & S. 2 2/6 | C84A
B 6 71| 5}x51 | M., SI & S2 3 3/6 | C85A
A | 9 73 6lx5{ L,M &S. 1 2/6 | C88A
D 64 5]  54x3} L &M. .. 2 2/6 | C89A
B 7h 716 x54 | L, M. & S. 3 3/6 | C90A
D | 6 5 ‘ 5px3} | L. & M. .. 1 2/6 | C91A
B ‘ 7 7416 x50 L, M &S 3 3/6 | C92A
A 8] 3} 7 x2§ L,M &S. 2 2/6 | C93A
A |10 4 |6 x2 L,M &S 3 3/6 | C94A
B 54 8% |4 x6f L,M. &S. ] 3 3/6 | C95A
B 71 7% | 6 x5, M, S1, S2 3 3/6 | C96A
A | 114 46 x51 | L, M. &S. 3 | 36 | C97A
C 5, 7 | 4ix5} | L., M. & S. 3 2/6 ’ C98A
B 4] 10 3ix6 | L.,M &S. 3 3/6 | C99A
A 50 4b | 3bx2t | L, M. &S. 3 2/6 | Cl100A
C 74 555 x5} | L, M. & S. | 3 3/6 | CIOIA
C 57 6} | 41x5 | L., M. & S. 3 2 ' C102A
C | 5 6.4 x4} | M,S1&S2 | 3 2/6 | C103A
Metal, Fibre and Card Dials
A | 104 3} |8 x2f | M§ 8811,522’ Metal | 2/6 | C75A
| ‘ 3 | [
C 4 54,3 %3 | L &M Fibre 1/6 = C82A
€ | 33 3 | 21x2t | L &M. .. Card | 9d. | C86A
D 50 5 | 4 x2f | L,M. &8S.| Card | 9d.| C87A

EXCEPTIONAL I.LF. TRANSFORMERS

Ferro enclosed and cored, 465K C adjustable, very high Q and gain.

Ideal for car radios, personnel sets, etc.

lin. dia. Price 8/6 per pair.

Dimensions : 14in. high x

THIS MONTH’S SNIP

Owing to a fortunate bulk purchase we are able to offer .1 500 v.
Tubular Condensers at 7/6 per dozen. These are not Government
surplus but are recent manufacture of one of our most famous
condenser firms and have been stored in air-tight tins.

COLLARO AUTO-CHANGER

Last year we purchased a large

g

|

|

quantity of the Collaro Auto |

record changers type RC/511,
3 speed, suitable for all types
of records with the latest crystal
pick-up, but these have been
selling very rapidly, and it may
well be that unless you buy one
this month you will not be able
to again, at this special price.
We urge you, therefore to order
right away, the price is 11 gns.,
plus 7/6 carriage and insurance.

J

ELECTRONIC TIMER

With this instrument processes
which operate over a specified
time can be controlled automati-
cally, e.g., in photography use it
to control exposures, etc. The
instrument can be set to any
length of time from a fraction of
a second up to three minutes, and
it can be made to switch the
appliance on or off. Circuit
diagram and instructions, 2/3.
Complete kit of parts, including
valves, mains transformer, power
pack, sensitive relay, potentio-
meter and metal case, 69/6.

Yy e sz

VOLUME CONTROLS
We carry a full range of standard-
size volume controls from 2K to
2 meg. Prices are: less switch,
3/-; Single pole switch, 4/-;
double pole switch, 5/-. We can
also supply midget-type controls,
less switch, 4/-; single pole
switch, 5/9; double pole switch,
6/6. Each of these midget con-
trols has a serial number and
carries a 12-month guarantee by
the makers; they are made on the
new moulded track principle and
really do perform well.

SHORT WAVE TUNING
HEART

Coil Pack, 2 gang condenser, IF
transformers and calibrated scale
for frequency coverage of 13-37
metres, 37-100 metres and 200-
500 metres. Price 39/6 complete
with circuit diagram.

e

pes

MAIN

u.&r Tomfd

|

A POWER PACK FOR 15/-

Efficient power supply, O.K. for
operating a receiver, amplifier,
instrument or other device re-
quiring up to 60 mA. at approx.
250 v, Parcel consists of filament
transformer, rectifying valve,
smoothing resistor and 16x16

350 v. electrolytic con-
denser. Note the filament trans-
former will supply enough current
to operate 3 or 4 other 6.3 valves.

M.E.M. SWITCH

10 amp. all Porce-
lain 250 v., 6/- each.

FUSES

15 amp. Ironclad,
10/6 each, plus 1/6
post.

30 amp. Ironclad, |,
16/6 each, plus 2/6 4
post.
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CEILING FAN

This model, made by Revo, in-
corporates a series-wound totally
enclosed ball bearing motor of
robust construction and noiseless
operation, The fan has a blade
diameter of 36in. and is supplied
with 20in. suspension tube and
ceiling canopy. All finished white
cellulose enamel. The voltage
working is 230-250 v. D.C. Revo
catalogue number D12288, Price
£7/10/-.

TWOITEMS FOR V.C.R.97
USERS

(1) RF. E.H.T. UNIT

To take the place of the mains
E.H.T. transformer, has the
following advantages :

(a) Is more reliable.

(b) Is cheaper.

(c) Can be repaired.

Complete kit comprises 2 valves,
smoothing condenser, filament
transformer and all necessary
parts. Price 20/-, plus 1/6 post.
Constructional and operational
data free with kit or available
separately, price 2/6.

|

| TELEVISION.

(2) INTERNAL MAGNIFIER |

KIT

‘The kit comprises a veneered and
polished wooden surround, special

WIRELESS WORLD
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READY MADE T.V. and RADIO |

| Combined 15in. Television and 2-wave Radio chassis. Brand New—
Ready to work—Fully guaranteed. Complete with Tube, Mask,
kngbél angzspea.ker, Adjustable to any channel. Price £55, carriage
an b

COMPLETE 15in. T/V ‘
AND
2 WAVE RADIO l

|

l

TECHNICAL DESCRIPTION

Thls is an A.C. chassis of Superhet Design employ-
ing 14 valves, viz.: 7 6F1 Mazda, 1 CP25 Mazda, 2 6D2 Mazda,
1 6118 Mazda, 1 EY51 Mullard, 1 EL38 Mullard, 1 6SN7 Brimar.
Tube is Cossor 85K, |
Special fearures: Focus, PM with pre-set centring and tilting
facilities, and continuously adjustable focus control, accessible 1o the
user.

Picture Tone Control : 3.position Gradation Control which adjusts
the level of vision interference suppression.

Aerial Attenuation : A screen Aerial Attenuator Box is provided on
the chassis for use in the vicinity of transmitters.

Sensitivity : 50 micro volts for peak white on the screen giving
extremely good results in fringe areas.

Picture Centring: 2 slider controls accessible from the back enable
tge picture to be moved horizontally or vertically to the centre of
the screen. |

RADIO. This is a 4-valve A.C./D.C. chassis employing superhet
| principle. A two wave band tunable dial for the long and medium |
waves.

mask, oil filled enlarger and four

chrome head fixing screws.

Has these advantages :—

(a) It gives the impression of
being a standard 9in. tube.

(b) Saves the cost of a 6in, mask.
(c) Protects magnifier from acci-
dental damage.

() Is equally suitable for use
with a 9in. tube.

Price of kit 39/6, plus 2/6 post and
insurance.

PYREX AERIAL
INSULATORS

Ideal for aerial
connections
through cabin
walls or through
panels. Consists

of glass dome with
threaded rod and
terminal ends, and
metal ﬁxzifg flange

Price each.

STAND OFF
INSULATOR

Vitreous porcelain.
Price 1/- each or
10/- doz.

VIEW MASTER OWNERS

You pmubably know that a 15in. tube gives approximately three 1
times ap many square inches of actual picture as does a 9in. tube.
You m:y not know, however, that without any modification at all
your View Master will scan the 15in. Cossor type 85K which we
offer for cash or on H.P. If you would like to go over to the big
15in. pi<ture, the easy way is to send for ‘¢ View Master Big Picture
Parcel > as follows :

1. 15in tube, type 85K.
2. Movlded rubber mask.

5. Sundries, plugs, etc.
6. Blue print showing connec-

3. Tube clamping ring. tions and method of fixing |
4. Spe:ial ion trap. tube, ion trap, etc.

We offcr the above six items at less than what a new 9in. or 12in.
tube alone would cost, namely, £14/10/- cash with order or £5
deposit and balance over 12 munths, carriage 12/6, Limited
qudnutv only at this price due to fortunate purchase of set manu-
facture™s surplus C.R.T. stocks, so order by return.

LONG & MEDIUM WAVYE OCCASIONAL
6 (Deposit) |

RADIO Yours for £2

You will find that the building
of our all-mains radio receivers
is simplii ity itself, and the more
you make the less time each
takes, everything down to the
last nut and bolt is supplied,
and evesything fits together in a
professional manner. When
finished the receiver looks and
plays as well as those being
offered in radio shops at any-
thing between £10 and £14.  The one illustrated above we call the
¢ Occasional,” in a choice of colours, Ivory or Wainut and the T.R.F.
costs £6/1/6 to make, H.P. terms being £2/1/6 deposit and 10 monthly
payments of 10/6,

ANAARARA

RN X,

9

| when ordering.

ENAMELLED WIRE
(On wooden reels)

S.W.G. 2 oz 4 oz,
Reel Reel

16 1/3 1/10
18 1/3 2/=-
20 1/4 2/2
22 1/5 2/4
24 1/6 2/6
26 1/7 2/8
27 1/8 2/9
28 1/8 2/10
30 1/9 3/-
31 1/10 3/1
32 1/10 3/2
33 1/11 3/3
34 1/11 3/4
36 2/- 3/6
38 2/2 3/10
10 2/4 42 !

TINNED COPPER WIRE

S.W.G. 2 oz. 4 oz.

Reel Reel

16 1/3 1/10
18 1/5 2/=
20 1/4 22
22 1/5 2/5

S.W.G 2 oz. 4 oz.

Reel Reel

16 1/3 1/10

18 1/3 1/11
19 1/5 2/3
20 1/6 2/6

22 1/8 2/10
23 1/9 3/
24 1/9 3/=
26 1/11 3/4
27 2/- 3/6
28 2/1 3/8

29 2/2 3/10
30 2/3 4/-

TOGGLE SWITCHES |

Metal body standard size, made |
by a leading maker.  Available
with round dolly or with special
V cut dolly. State which type
Price while
stocks last only 2/3.

GERMANIUM DIODES
ire Bnded

Several alternative types available
at bargain prices.

Equivalents Price
CG4 GEX55, WG7A 10/-
Green CG5, GEXA45,

WG7B, GEX3 3 3

WG4A
Orange CG6, GEX45,
wGsA .. P
Green/

7/6
116

Orange For super detectors 5/6

Yellow For Crystal Re-
ceivers . 4/6

Blue For General Expen-
mental purposes .. 2/3

Parcel containing one each of the
above, price 30/=.
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EX-GOVT. YALVES EX-GOVT. VALVES
G | VALVE HOLDERS, ETC. American TYPES
| i | v |
1 1
Cvlg | CVi053 Type Paxolin Amph- Cera-——]
8320 C¥1054 enol mic I
22 CV1055 i
: vl | Gvios | Bigshapin | |08 |2 |°S
v CV32 CV1057 iti i
t Y cvas British 5-pin 6 —_ 9
| fc ey | BT G = 2
i ! Cvas | Gviosla OX dopi 5 ‘ - ’ ! A
! . Cvsl | Cvio62 UX 5-pin .. 6 - ol |
Cvss | Cvioes | UX 6-pin . . 7 — | _
CV54 CV1066 | UX 7-pin .. 8 — -
CvV57 CV1074 Large UX7 =5 = 10
Cve3 | CV1075 Diode B3G 6 | 8 =
CV65 CV1078 B7G ¥ 6 8 10
Cve7 | CV1090 | B8G Loctal | iy
Cv71 | CV1e9l BSA 13 16|
CV2654 833% gg}ggg ;ggé (Noval) 13 | — ' — |
Cv7a | CVI095 BI2A (Duo- 19 1o |
Ccvsz2 CV1101 | decel) 13 | = | =
Ccvss | CV1102 Int. Octal 4 |
Cvez | Cvilos e Octal ol |L®
Cvos &Viles é\&a;da%ctal 6 9J =
Cvii5 | CVi106 T _ 20 _
Cvil7 | Cvi107 Jumbo d-pin | - = 36
i CV1l8 | CVI1108 | 4-pin Hivac 9 = ] __ 1805 4328A WE3A
\ CVI20 | CVIll0 5-pin Hivac 9 —
CV129 | CVI1111 B e
Gvi33 | Cvilis | 7% _ | m EXPERI-
! Evi3g | Gviizo MLl D) e ' MENTERS
CV147 | CV1l24 VALVE SNIP
| Cvi48 | CV1125 CV1147, High Cur-
| 83%%(8) Ex%}%g rent 'I;hyratron, fila-
ment 5 v. at 5 amp.,
SN | S @ VALVE SCREENING CANS ek piate. volmd
| CVi185 | CV1129 — == | Suitable for standard size s 1,000 v, peak plaie
CV187 | CVI1133 o o | wvalves consists of three current 12 amp.
| CV18s | CV1135 ol parts, bottom plate, main A limited quantity
| CV193 | CV1136 ol (J body and spring top 1 of these are available
CV210 | CV1137 @ B7G fixing base and ‘top | at 20/= each.
Cv271 CV1139 screen with spring . ‘ 1
- gxggé 8\6} }2; @ Screen for octal G. T. Valves
CV534 | Cvlisz THERMAL
Cv504 | CVI170 DELAY SWITCH
S ke ATVENRETAINERS i 4. pin aae, the
3
CvV634 | CV1191 Spring type for EF50 . 3| gperatmg Vtz}tzlage 1§.
CV640 | CV1197 =, Threaded type for EF50 . 6 ||} W ”}’2;’6
CV656 | CV1199 v General type for all valves, | |1 minute. Price
8//222 Cvizsd = consists of a silk cord and ! TI{{IEGC%}IFYEI{.:E
two sprin s 3
CV668 CV1306 - o8 S ) Replacement for
Cves6 | CV1310 many home and in-
] &vios | Evides ! oo 68502,
66 amp. type
CV755 CV1367 VALVE TOP CONNECTORS Price 9/6.
CVv773 | CV1368 | -—— 3% amp. type 68507.
| Gvia | Cviser Type | Plain [Sermed| fim |1 R
| Cvs49 | Cvis04 | & ! T VAPOUR
! Cvs49 | CVI508 m - sd sd sd || RECTIFIERS
Cvss52 | CVI573 nush - gin. CV2946 max cur-
Cv895 | CV1653 | OB 1 * 16| |rent 1.8 max. 1,000
| Cvo2z | Cv1755 | American v. Price 6/6,
Cv1000 | V1913 lin. type 13 9116 |uzo. max current
8\‘5%858 gxég‘;g Screw to clip adaptor (for | 2.5 amps., max.
| modern equivalents) . i | | 612,000 v. Price 9/6.
CV1023 | CV2579 — {BD10, max. current
CV1025 | CV2679 25  amps. max.
CV1029 | CVv2710 -..n---n.n...-.---:-:--...-n.--'-..-n----..---..n.-...-.---.-- 1,000 v. Price
gxiggé nggg To ensure receiving prompt reply, please enclose £6/10/-.
&V1033 | Gv3s81 stamped addressed envelope, when writing for !

CV1035 | CV3793 | additional details.

ELECTRONIC PRECISION EQUIPMENT v1p
Post orders should be addressed to:—
ELPREQ HOUSE (Ref 2), HIGH STREET,

WEALDSTONE, MIDDX.

Personal shoppers however must continue to call at:—

42-46, WINDMILL HILL, RUISLIP, MIDDX.
Phone: RUISLIP 5780
(Half-day, Wednesday),
152-153, FLEET STREET, E.C4.
Phone: CENTRAL 2833
(Half-day, Saturday)
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VALVES !! TUBES !' |

RECEIVING, TRANSMITTING, MAGNETRONS, KLYSTRONS,

CATHODE-RAY TUBES, PHOTOCELLS, ETC.
First Grade Quality - British and American Make - No Dollar Expenditure Involved

LARGE QUANTITIES & GREAT VARIETIES

S. Szymans ki

SHE-MAN-SKEE)

ELECTRONIC ENGINEER AND STOCKIST
Office and Stores

12a LEIGHTON GROVB - I.ONDON - N.W.5
* Telephones - {ZLROSe fai7 © 2 1ine®)  Telegram st {Tniand: < Shomanshes  Noswese London *
PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND

WHOLESALE AND EXPORT ONLY

ANNOUNCEMENT!!
WEVE MOVED TO

189, EDGWARE ROAD

LONDON, W.2

Just along the Road PAD 4455/6

MORE ROOM FOR YOU
MORE ROOM FOR US TO SHOW YOU

THE BEST IN THE ELECTRONIC FIELD

TELE-RADIO (1943) LTD.
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For brilliant, high-fidelity sound recording
the CGRU"D]G) 2-speed tape recorder

PUSH button controls and magic-eye tuning give you
complete mastery over the Grundig’s superb recording
and reproducing qualities. The 1,200 feet of tape
give you ONE HOUR of high-fidelity music record-
ing and play back, High speed rewind mechanism [(Li[B]L

enables you to reproduce from (or record on) any )
part of the tape in a few seconds. The same tape *

can be used repeatedly, each new recording auto-
matically erasing the previous one, or recordings
can be kept indefinitely. Sound frequency range :
7iin. per second, 50-10,000 c/s. 3%in. per second, [
50-6,000 c/s.

Price 80 gns.

v Condenser microphone —as sensitive including condenser mike. HF.P.
as the human ear. 1T Terms ava:lable

% Mixer unit—to mix up to 4 different

recordings at once.
% Remote controls—hand or foot operated. WW/O
% Two-way telephone recorder—without

alteration to G.P.O. handset. 700k TWO-SPEED TAPE RECORDER
% As compact and portable as a suitcase. Not only a revelation but a ravolution

in tape recording!
GRUNDIG (GT. BRITAIN) LIMITED, KIDBROOKE PARK ROAD, LONDON, S.E3.

PHILIPS
/o/zeffm..

GM6005 — a sensitive mains operated

valve voltmeter for the measuremeni

of voltages in the range 20 ¢/s to 1 Mc/s

Features :-

I. 0-10 mV—0-300 V F.S.D. in [0 ranges. 4. Input impedance
2. Covers the frequency range 20 c¢/s to | Mc/s 10 mV to | Vat 20 Kes=1.5 M.ohm, < I5 pf
3. Overall accuracy error < 5% 3V to 300 Vat 20 Kes=1.9 M.ohm, < 6 pf

Specially recommended for A.F. work and vibration investigations.

INDUSTRIAL X-RAY EQUIPMENT - ELECTRONIC APPARATUS [gIINER p H I l' ps E lE CT R ' c Al LTD
LAMPS AND LIGHTING EQUIPMENT * ARC AND RESISTANCE | g

WELDING PLANT AND ELECTRODES * MAGNETIC FILTERS - S UETOIALE PDEDARTIGENT
BATTERY CHARGERS AND RECTIFIERS + H.F. HEATING
GENERATORS * RADIC AND TELEVISION RECEIVERS CENTURY HOUSE - SHAFTESBURY AVENUE *+ LONDON W.C.2

(P1285)
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MODERN ELECTRICS LTD,

164, Charing Cross Road, London, W.C.2.

Export enquiries welcomed.

Immediote delivery from stock.

’phone : TEMple Bar 7587.

Prompt ottention to post orders.

TAPE RECORDERS RECORD REPRODUCING | TEST GEAR VALVES

SOUNDMIRROR EQUIPMENT We are one of London’s Largest
New Table, Twin Track£69 10 0 | B.S.R. Model8 .......oenieens 10 0| stockists ~— Please write for
New Portable, Twin 3-spd. Model 7 (Iatest) ...... £19 10 © requirements.

Track cooeveeeervnnene £7410 0 hds.) Ulmmmor M £I40°l00 00 N MICROPHONES
ONY-BAIRD Electronic eter ......

S Mol e 20 £68 5 0 RasRdNe Wide Band Sig./Gen. £30 0 0| Mic 22 (Crystal)...... 6 6 0

SIMPHONIC s.) - Valve Characteristic Mic 22 (head only)... £4 10 0

" New Model 1A £83 0 o| 3-spd | [Meter patmrtinemommms 60 0 0| Mic inserts for above £1 9 6

GRUNDIG 2 - Track hds.) 17 8| D.C. Minor............ £5 5 0f Mic 16 (Crystal)...... £12 12 0
2.speed press-button 3-spd. Auto-mixer... £16 10 3| 10kV. Mulci for Mic 30 (Crystal)...... £4 4 0

A a4 0 0 Model B...o.oovenn.ns £ 5 0/SOUNDMIRROR

vvcl‘;‘"é': ---------- GARRARD | Carrying Cases for M/C with T/F ......... £ 7 o
Portable Battery R.C.80, less Head...... £15 3 3 A;‘sf's 7-E8 and 40... £3 0 0 LUSTRAPHONE
Model oovivrrrrnans 5 0 0| R.C.75A, less Head... £13 10 N /C with TIECSI ... £5 15 6

3 H.1 (Sig./Gen)......... 0 0| M/Cless T/IF.C51...... £5 5 0
RECORDING TAPE S$.201.B Variable 3-spd. f.lzhgsm./rg‘;eg. l(z’ g l-Leavy Table Base for |,

GRUNDIG Transcription ......... £22 14 8 ew Mode above  .ieeeeciienians £ 0
L.G.H., 1,200ft. ... £2 0 © P | COSSOR Hand M/C with T/E

SOUNDMIRROR CONNOISSEUR | Double Beam 1035... £93 10 0/ CHJ5I ... £515 6
Paper Tape, 1,200ft.... £1 § 0| 3-spd.Deck ......... £21 16 3| Double Beam 1047..£132 0 0 Hand M/C less T/F 56 o

I £ 2 6 TAYLOR | GHLE e

FES’;‘)?r?\S,poo:)ﬁE 4 [ SSSREANS | ALL  NEW TAYLOR TEST RESLOMIC(LowImp) £ 0 0

E.M.I. H.60, 1.200ft.... £1 15 o Axiom 150 Mk.2..... £13 11 5| GEAR IN STOCK AND AVAIL-| RIBBON ......... £ 5 0
"EMI. H.60, 600fc... £ 1 0| Audiom 60 ... £1110 0| ABLE ON H.P. Send S.A.E. FLOOR STAND
EM.I H.65 1,200fc.... £1 15 0 Axiom 101... £ 12 1 for Catalogue and Terms. (Mic), 3 extensions... £3 12 6
E.M.. H.50 1.200ft.... £2 8 0 Axiom 102............. . £918 I‘ACOS PICK-UPS LEPA!( f\MPLIFIERs 70

BOY oint 1,

BRI G _ane £1 15 o YHARFEDALE G.P.20 (Std. or L.P.) £3 6 1| Point i, 70
600fC ceennnennnn.. I ) W.I2.CS ..ocooceeee £13 3 03 Spare heads for above £2 0 0 Control 12 o
Spare Spools, 1.200ft. 4 3| Golden 10 CS.B....... €8 6 7| G.P30 LPJStd. .. £3 & ||CONNOISSEURAMPLIFIERS
Spare Spools, 600ft.. 3 3 Super 5 and 8 CS/AL £6 13 0 DECCA . Q.25 in Cabinet...... £48 10 0
E.M.I.H57. 3,250ft.... £6 0 O Bronze 10in £412 9 XMS, Magnetic......... £6 9 5§ Q.25, less Cabinet... £41 5 0

SIMPHONIC Bronze B8in.. ... .. £3 4 0 C?NNC:!SEEU'RM *R.D. BABY DE LUXE"

Nic. . 4| Bronze Bin... . er Lishcweight, AL
s dyeguised €115 0 B, Crossover Unit.. £1 6 6i Lf’f?‘/std“_g‘ _______ g ...... £9 8 & New Model Pre-amp. £22 10 0
| W.B. Tweeter Unit...... £3 15 0] Spare Heads............ £3 6 3
TAPE DECKS

)

WEARITE 2A (limited stock), with complete instructions for Associated Amplifier, £35 0 0, carriage extra

“™N

WHOLESALE,

RADIO TRADERS LTD.

AND EXPORT

23 WARDOUR ST., LONDON, W.L

MANUFACTURERS’

(Coventry Street end)

Note Phone No. GERrard 3977/8

ENQUIRIES ONLY

“*Radiotrade **

JUST PURCHASED

A Large Consignment of
Television Componentis
Electrolytics, Ceramicons, Moulded and Silver-Mica,

Tubular Waxed, Metal, Oil-filled, etc.
Vitreous Resistances, Valve Holders
Controls, etc., etc.

Brand New Goods at Much Below Cost.

HIGH STABILITY, close tolerances
BES]STOBS from 1%, %, 4, | and 2 watts. All
values up to 2 meg., including 8, 13 and 30 meg.
VITREOUS WIREWOUND. Large selection from 2
to 200 watts.
CARBON. ! watt to 5 watt. All popular values.
Standard Car Suppressors, 15,000 ohms.
VOLUME CONTROLS orSti'™ e <+

type, ““LH” type, “M”

type and WIRE WOUND. Most values and popular
makes in stock.

PLUGS AND SOCKETS

BULGIN, IGRANIC, ETC.

VALVE Hnmnns Paxolin,/Moulded and Ceramic.

and Volume

CINCH, PYE, JONES,
BELLING & LEE,

Large selection including all
latest types.

* [IMMEDIATE

TRADE COUNTER OPEN 9.30 to 5.30 MONDAY
TO FRIDAY. CALLERS WELCOMED.

Grams :
YAXLEY, TOGGLE, OAK.

SWITCHES other makes and varieties.
INDICATOR LAMP HOLDERS &2, S *¢

Clear,

EX-GOVT. CARBON BRUSHES—LARGE STOCKS

TB]MMEBS Variable CERAMIC TRIMMERS.
Capacities from 5 to 100 pF. Spindle
and pre-set types. Also Philips trimmers and trimmer
tools and many other types.

Large selection of

INSTRUMENT & RADIO KNOBS, WIRES

Many

ENAMELLED, SILK COVERED, REG. CELLULOSE
and PUSH-BACK. Screened, Standard and P.V.C.
NUTS, BOLTS, WASHERS, P.K. SCREWS,

RIVETS, EYELETS, SOLDER TAGS, GROMMETS,
GLASS CARTRIDGE FUSES, BRASS TERMINALS,
BAKELITE and DISTYRENE ROD and PANELS.
SLEEVING—various colours { mm.—30 mm., etc.
STOCKISTS of all CINCH COMPONENTS.

‘“BELLING & LEE '’ PANEL MOUNTING FUSE
HOLDERS.

Large Stocks of Ex-Governmenti
Rircraft, Radio, Radar Equipmeni
and Electronic Components

DELIVERY

All enquiries dealt with individually, but regret
no lists are issued.
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for electronic and radio engineering

Whilst Telcon Multicore Cables are designed primarily for
aircraft wiring, they are also eminently suitable for the
varying needs of the electronic and radio engineer.

Available in a range of from 2 to 25 cores, with alternative
finishes, Telcon Multicore Cables are colour-coded for
easy reference. Fully illustrated and detailed publication,
ref MC/1, is available free on request. ey

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD
Head Office: 22 Old Broad Street, London, E.C.2 Tel; LONdon Wall 7104
Enquiries to: Telcon Works, Greenwich, S.E.10 Tel: GREenwich 3291

Brian Rix, G2DQU, successful impre-
sario with a keen interest in Amateur Radio, has
a trained ear for the technical merits of the Baird
Tape Recorder. *‘Here is a portable instrument,”
he says, “with a performance equal to that of
costly professional equipment. Its distortion-free BAIRD RECORDING TAPE CEMENT is specially
true-to-life recordings are the result of many new prepared for SP,“d"g .pIaSt,ic, e Wag"etic tape.
andimpressive advapces~in high fidelity-tecs Makes clean, qunck-§ett|ng joints, which are st.rong

. and free from creeping. Each bottle is fitted with a
nique. The finest of all portable recording

brush for easy application. 3/6d.
instruments, it’s invaluable at rehearsals.” (post and packing 6éd. extra)

Complete with
microphone and

tape 65 gns. THE ALL-BRITISH TAPE RECORDER

BAIRD TELEVISION LTD : LANCELOT ROAD : WEMBLEY + MIDDLESEX
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Great Britain’s Valwe Mail-Order Houscmm———
IElX P O RT| BROADCASTER
Connects to radio or gram.
To all parts of the Comnmonwealth A
and beyond—salely packed (no Bulls® lOth oT»E\’/t)k r:(‘ilif)r rﬁ?):;:
D.) and Free of Tax. Anniversary (| 1o room.
¢ y Easy to fix. Two MANUAL
oronation mikes make 2- of
SERVICE SHEETS station house
The (o] equiie en phonﬁ ke P Y
one you requ. o own home.
closed if availa}.)le in a Order to-day. VALVES
dozen assorted o f Post
our best choice. 10/6 12/6 1.6 2 /3
PIFCO AMPLION “"Demobbed and
All-in-one TEST METER .
. Equiv-
gai‘g}'l‘)eé' 1,800 ghm per volt o all D.C. xalves I 2/3 Slents
4 and A.C. i % X ?
Tests ot 506 VTG, and AC anua
everything 50 ma. and 500 mA. D.C. Giving Equivalents of British
in  Radio. Resistance up to 200,000 obm and American Service and Cross
Complete (3,000 ohm centre scale), with Reference of Commercial Types
FRE seif-contained  battery, ~5.000 : with an Appendix of B.V.A.
with Test volt range with a separate 11T, 3 Equivalents and comprehensive
prédgs./ 6 b?::hl'l;zdt@lﬁ;:tml)‘i ]sts,upp]hed Unnelsam.uor £10. Mode! Price List, &V{ewlalayveolsdtil}a B
w st pro ulti-colour 17 and 40 Avometers, £19. e °r I yours is a Valve Problem—Bulls
¥ i Sas I EReR ' 5 | Dlectronic Testmeter, £80. | [T bhmen. ™ *"*" | are most likily to solve it, Please
s AVO model 8§ in stock, £23. write us.
TAYLOR Montrose EASY TERMS Q -MAX | CONDENSER TESTERS & | Electric Pamt Stripper
T-range Multi- on AL . Gutis | RECTIFIER UNITS | mic T
/ { Cutters o i
m?te"s’ A.C./D.C. TAYLOR METERS | | and Keys Plugs straight i1t0 A.C. mains. | OUFfoolproof elec-
3 amp precision M/I f fin., 12,4; | 200/240 v., and is indispensable | tric tool. Easy |
gltz;vement. Ternls up to 10 Bi 12/4; for examination Ioi condensers. and faster. Clean e
-6-30-150 E B YA . Very slight and intermittent 1 saf oud
300 volt. months C alnd P\;f?ry %:2 ! 'ﬂ/?n' leakages “'htifh Sannol . be ;:;nt Zoemes oft like
T)-30 mA.- near asiy ice. and 1}in., 16/- each; | instruments ca.srll ve traced by MAGIC. Cost §d. per
300 mA. Please ask for full | 1jin. and T4in. 18/- each. | this muit. Complete. Supplies hous JacD CRCoy
50/. List, T%r ms and %iiﬁ, 13%1/99;' 2l,§,min_,s;l:£e; ili_roes:)icgmmﬂ Ilm9|te;.6 F,'ﬁmfft‘ged.'““ cable.
| 2Lin. H 3 a List 47,
Post 1/-. Proposal Form. 24/3) Post 1/-. Brat, I‘é gRUchn 37/6
R ————
Magi 1 F . A
Mag cAPIate_es VYCR 97 Tubes TYANA Soldering Irons Flectric Paint Sprayer
as described in April—few Brand new Lightweight 16/9 A el. lete Uit.
t / C Model. Comple nif
left at 30/, 20/= Dost 2/- Post 1/- 75/ Post 2 -.
VALVES

Z46H|EH ST HARLESDEN Kva (Kindly mark envelope W.W.6)

CITY & RURAL—

IMMEDIATE DELIVERY FROM STOCK

"VIEWMASTER"

SPECIFIED COMPONENTS

(London — Sutton Coldfield — Holme Moss — Kirk-O-Shotts —
Wenvoe — Newcastle — Belfast.)

Send for Stage | now—price £3/2/3, post free.
Stage-by-Stage and Single Components Supplied.
Construction Envelopes
NEQN LANE TAPE TABLE, £17/10/-,
packin

LANE RECORD/PLAYBACK AMPLIFIER (including valves
and complete down to the last nut and bolt),£1

LANE RECORD/PLAYBACK AMPLIFIER (ready built and
tested), £45/10/-.

CONSTRUCTION ENVELOPES. 5tage-by-Stage Construc-
tion Envelopes-for Lane Record/Playback Amplifier, 5/3, postfree
TA/4P RECORD/PLAYBACK AMPLIFIER (complete and
tested), £14.

RONETTE “ CORONATION "
PHONES, 52/-.
TRANSFORMERS :

O A2t MONEY SAVING OFFERS

LATEST FERRANT! ARI5 HIGH-POWER CAR RADIO. 12 voit
Medium and long wave, Guaranteed brand new condition. Complete with
control heads and leads. Unfortunately these sets are less the flexible
drives. Purchased from the estate of a late dealer. List price £37/10/-.
4 only. Price £15 each. Absolutely perfect.

TELEVISION AERIALS. From the same source. Small quantity of
Antiference PD5RM Dipole and Reflector, with 10ft, metal mast and chimney
fashing equipment. For Holme Moss. Listed currently at £7. Our price
£4 each, carr. 4/-.

1155 AC POWER PACK AND OUTPUT STAGE.
LS. See previous issues for full details, £7/10/-, carr. 3/6.

G.E.C. YVHF RECEIVERS complete with
10 valves. Ex-Govt. As used by police.
Used but guaranteed in excellent condition.
Valves comprise ZA2’s, 954’s or EF50's in
HF and Ist Det. stages. Det 19 in local
oscillator, KTW63’s in three IF stages, D63
Det and AVC, LF H63, Qutput KT63, Noise
suppressor D63, Power requirements 6v 3a,
270v 80ma, 78.5-82 Mc/s. Intermediate

Complete Kits.
‘ Viewmaster '
7/6 ea.

plus 10/- carriage and

With built-in

CRYSTAL MICRO-

30 v. 2 a. for models, etc. Tapped 3-4-5-6-8-

9-10-12-15-18-20-24 v., 21/- ; 350-0-250 v. 80 mA. 6.3 v. 4a., 5 v. frequency adjustable 8.3-9.8 Mc/s. Oscillator
2 a., 21/-. Ditto but 250-0-250 v., 2l/=. Heater 6.3 v. 1.5 a., 7/6. g:”s.‘a.'. controlled (No crystal included).
350-0-350 v. 150 mA. 6.3 v. 5 a, 5 v. 3 a,, Fully Shrouded, 45/ ; ensitivity 3 microvolts for 50mw audio

output. Input impedance 72 ohms. Housed
in'Grey enamel steel case with lid 10 x 8 x7in.

EHT 2.5 Kv. 5 mA, 0-2-4 v. 4 a,, 0-4 v. 2 a,, 45/-.
200-220-250 v.

All Primaries

METAL RECTIFIERS : 6 v. 1 a.,5/6: 12v. | a,99. Weight 22lbs. Note the amazingly low price, 49/6 plus 5/- carr.

ALUMINIUP;* CHASSIS : 6 x4x2%in., 4/9; 8x6x24in.

6/4; 10x7 x2%in., 7/7 : 12 x8x24in., 9/6.

S.T.C. METAL RECTIFIERS : E.H.T. K3/40, 7/6; K3/45, OF INTEREST TO AIRCRAFT COMPANIES

8/2; K3/50, 8/8 ; K3/100, |4/8; H.T. RMO, 5/-; RMI, 5/3; OXYGEN MASKS. 6D/643 and 6D645. Type G. Brand new. Indivi-
RM2, 5/9 ; RM3, 7/-; RM4, 21/- ; DRMIB, 11/6 ; DRM2B, 12/6 ; dually boxed. £12/10/- per 100.

DRM3E, 15/.. GAUGES FOR DE-ICER. New. Black bakelice Case Approx. 24in.

CLEAREX 6in. ENLARGERS (for VCR97, ete.), I7/6.
Terms :
please add |/- post and packing.

FOR ATTENTION—ADVICE—SERVICE, WRITE:

|
|
CITY & RURAL RADIO, ||
101, HICH STREET, SWANSEA, GLAM. ‘

diameter. 4 screw fixing. Calibrated {4-0 vacuum.

individually boxed. £10 per 100.

AMERICAN AlRCRAFT CABIN HEATERS
ABV-50D-H7-B. Makers *“ Surface Combustion ' Columbus.

C.W.O.or C.O.D. over £2. Over £2 post free, otherwise C-10 psessure.

Brand new. Type
50/- each.

H. P. RADIO SERVICES LTD.

55 COUNTY ROAD, WALTON, LIVERPOOL, 4

Telephone : Swansea 4677. : Aintree (445 Established 1935

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

Jung, 1953 WIRELESS WORLD

The LATEST and IMPROVED TAPE

For all popular tape recora’z'ng machines

929

o
s

Specially wound on transparent perfectly balanced o
plastic spools which fit easily to all popular types of tape recorders.
The advantages of FERROVOICE are now available to all.
FERROVOICE improves the performance of all recorders. It
provides twin-track recording of the highest standards of quality
and faithfulness. Tape wear and rotation noises are reduced to
the minimum.

FERROVOICE is the most modern and most efficient tape
available.

It brings to all tape recorders the highest standards of recording.
“Wand reproduction.
a0 e

Technical features: Super Calendered Kraft Paper—breaking strain
approximately 4 lb.—Tape width 0.247” 4- 0.001”. Medium coercivity—

ease of erasure—f{requency response 50 ¢/s to 10 K¢/s at 74“ per second.
Length of tape 1,200 ft. Spool 7* diameter,

NOTE THESE OUTSTANDING FEATURES

+ TWIN-TRACK RECORDING WITH UNIFORM RESPONSE.
+ HIGH PLAY-BACK LEVEL AND LOW NOISE COMPONENT.
Y LIGHTWEIGHT PRECISION BALANCED SPOOL.

% FERROVOICE SPOOLS KEEP WEAR, TEAR AND ROTATION

,ggiﬁ@f_m . / 22/6

MAGNETIC COATINGS LTD., 38 GROSVENOR GARDENS LONDON SWi1

’ghone: SLOane 9129

C tcation
asosreel swith

QUARTZ CRYSTAL
UNITS

From take-off to touch-down, the safety of the aircraft is

= dependent on trouble-free radio contact being maintained.

% The components used in the radio equipment must be the

{;. best obtainable.

as For reliable communications under all conditions, use G.E.C.

%:K, Quartz Crystal Units,

= Werite to-day for list Q.C. 5012(R)

= SALFORD ELECTRICAL INSTRUMENTS LTD
- 3

! f A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
£ PEEL WORKS - SILK STREET - SALFORD 3 - LANCS.

e 30777 77 L R W//,/:,%?,
] D, s 7% o i o = 1} toia
N T e R .%
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BUILD A PROFESSIONAL W . THE

RADIO OR  AMPLIFIER Wireless
AT LESS THAN HALF 14 World

TODAY’S PRICE 3-vaive
Set

A Midget 3-

valve T.R.F.

A MIDGET 4-STATION
“PRE-SET'’ RECEIVER
A complete Kit to build a
4-station “Pre-get” Superhet
Receiver for A.C. mains
operation.
The set is designed to receive
any three statlons on medium
waveband and one on Ilong
wave, each station being
recelved by the turn of a
rotﬂ-ry switch—no  tunlng
lng necessary. It is of
midget slze, being 8Fin. x 4}in. x 7in.
high, and has the performance of a far more
expensive ready-mads set, but can be built
far half the price. This Receciver, as lllustrated, can be
completely built for approx. £9/9/-. The complete asseinbly
t layout and { price list, are avallable for 1/9

A MAINS OR BATTERY PORTABLE KIT

A Midget 4-valve Superhet Portable
Sct covering medium and long wave-
bands.

Designed to operate on A.C. malns
200/24¢ volts or by an “* Alldry " battery.
The set, is 80 deslgned that the mains section
is supplied as a scparate unit which may
be added at any time, The Klt thererore
can be supplied (a) as an ** Alldry ** Buttery
Superhet Personal Set which can then
be accommodated in the attache case
as illustrated (size 9¢in. x 4iin. x
Tin.), this 18 attractively finished
in lizard, maroon, dark green or
blue rexins, or (b) as & combined
Malns{Battery Buperhet Portable
Receiver, for which a polished
wood cabinet la avallable to
accommodate both t
and Batteries together.

Circuit incorporatea delayed A.V.C
and pre-sclective Audio Feedback.
Kit is complete In every detail and
includes ready-wound frame aerials, fully
A aligned LF. trapsfs, and drlned chagsis, etc.

Cv er't[l size of asgembled chassia Bin. x 4in. x 23in.
Thia receiver, as ill n be v built for approx. £10 (plus Mains
Unit # required). 3=nd 1/9 for the fully descriptive Asscrably Book which includes
Practical Layouts and complete price list of Components. Attache case avallable

inktructions, incindlzg

ESTABLISHED 25 YEARS:

Receiver Jlor
operation on

d mains,
coverlng
long and medium wavebands®
We are able to supply all
of the components to build
this set, as designed and 4
specified in the Feb, 1950 issue, inclnjng
the drilled chassis, Valves and moying euil
speaker, etc., at the following prices :— To construct
complete chassis, less dial and drive asscmbls', £5/5/-. Ditto
including dial and drive assembly, £8. To construct the complete set, in c]udl_ng dial
and drive assembly and cabinet, £7/3/6. Overall size of cabivet is 7#in. x 34l x
11lin A reprint of the designer's artlcle, giving circuit and assembly instructions
(this is available separately for 9d.) togethber with a practical cumponent layout is
included with each of above assemblies.

* PERSONAL SET ’ BATTERY ELIMINATOR

A complete Kit of parts to build Midget
** Alldry ** Battery Eliminator, giving
approx, 69 volts and L.4 volts.
Thls eliminator ts for usc on A.C.
malps and is suitable for any
4-valve 8uperhet Receiver
requiring H.T. and LT.
voltage as above, or
approx. to 69 volts.
The Kit is quite easily and
quickly assembled and is
housed la a light alumininm case size 43\n x 1fin. x 33in. Pﬂce of comple'.e Kit with
easy-to-follow assembly instructions, 42/6.
In addition we can offer a similar COMPLETE KIT to provide approx. 90 volts and
1.4 volts, Bize of assernbled unit 7in. x 2§in. X 1¥n. Price 47 6

THE ** MINI-TWIN *’ 1-VALVE BATTERY SET

A design of a simple l.valve 2-stage Battery Kecelver, giving excellent results on
medium and long wavebands and having exceptionally low
battery consumption,
Drilled chassls and practical diagrams make it the
tdeal set for the beginner to build.
The complete chassls, includ-
ing valve, can be built for
37/6, the attractive plastic
B case I8 9/8, and sultable

headphones 14/9.
The complete assembly in-
structions, layouts and a
component price list, are
available for 1/6.

ceiver algo performs

excellently, without modifica-
tion, as a tuning unit, and in
addition, with simple modifications for which a complete diagram is provided
‘makes a first-clasy preﬂmphﬂer for pxck-up or uucrophone

separately, 37/6.

TWO BATTERY PORTABLES
(a) THE ** MINI TWO-THREE”
An " Alldry " Ba Poriable of midget size, 63in. %
4¢in. x 33u., destzned to cover medium waveband 190-658
metres, with use of «hort traller aerial.
The simple deeign of this Eeceiver is 50 arranged that either
a S-valve set or a “-valve (afterwards easily converted to
the 3-valve) can be made.
Consists of a T.R.F. circult using a tive

THE FAMOUS

US “SHAFTESBURY }
RIBBON MIKE

Incorporating internal line transformer havingtrans- |
formation ratio from ribbon lmpedance up to 500-600
ohms, .. reduced from i0 gus. to £8. A special line
to zﬂ\l 500-600 ohms tranaformer, also avallable for

HOME GONSTRUGTORS
A CAR RADIO £12 . 0 . 0

RECEIVER FOR

A design of a 5 Valve Superhet Receiver, smploying
an R.F, Stage for ¢ or 12 Volt supply.

Send 2 8 for the complete set of Assembly Instruc-
tions, CIRCUITS, LAYOUTS, and POINT-TO- POINT

with H.F. stage and & high galn output pentode. Valve

WIRING DIAGRAMS, together with a complete

line up IT4—1T4—D1L94.

Tne 2-valve set can be completely bullt for £4/3/6 (less
oase), and the 3-varve for £5/3/- (less case), Each price

includes valves, speaker aad drilled chassis.

Send 1/9 for the assembly instructions: they Imclude

simple and complete practical component layouts and dia-

grams, which enable the most lnexperienced coustruc-

DENCO I.F. LINER
For accurately giving 465 Kc. and 1.6 Mc. LE. channels
and associate circuits. Battery operated, small and
completely self-contained, 58/8 (plus battery 1/8).

compoaent Price List.

THIS IS NOT AN EX GOVT. RECEIVER, IT I8
A NEW DESIGN EMPLOYING NLEW COM-
PONENTS.

PICK-UPS

tor to successfully build either

& d * @.P.20,” for standard records, £3/5/8

set., All components are
available ior separate sale,
a price list being supplied
with assembly imstructions.

THE ‘ WIRELESS WORLD "’
MIDGET A.C. MAINS
2-VALVE RECEIVER

We can supply all the components to build this set,
mcludlng valvcs a.nd moving coil speaker, for £3/10/=.

interchangeable (G,P.19) head for L.P. records, £2.
Deocoa lghtweight * mrnover head" type, for L.P. and
standard records. £3/12,

Goldring, Btandard, hghtwelghﬁ Magnetlc, 33/,
Cosmocord ‘¢ Acos’’ G.P.30, turnover crystal type.
For 8tandard or L.P, Records, £3/5/8.

o

building instructions

(these are available separately for §d.).

BATTERY CHARGER KITS

All kits incorporate metal rectitiers and are for use on

e

A.C. malus 220-250 volts. All kits include an easily

We have had v

THE VIEWMASTER TELEVISOR

followed wiring diagram. All pricesinclude a TATPED
RESISTOR a.nd a five-position SELECTOR SWITCH
to enable the charging rate to be varied.

%
& (b) THE **MINI-FOUR” ¢
A 4-valve Battery Buperhet Receiver designed to receive

very ble experi in max.
customers to build this TV and can supply a SPECI- ForiSforgiZivoltjtaticiesjal 1 amp., £1/18/8
FIED COMPONENT3 EX-STOCK. The assembly
instructions showing practical layouts and price lst are
available for '7/8 for London, Sutton Coldfield, Holme
Moss, Kirk-o’-8hotts and Wenvoe, Complete television
rice list is contained In our general STOCK LIST
at 9d., including Haynes, etc., components.

(excluding Resistor and Bwnch. £1/3/6).

For 6 or 12 volt batterles at max. 1% amps., £2/4/=
(excluding Resistor and 8witch, £1/8/9

For 6§ or 12 volt batterics at max. 24 amps., £2/14/6
(excluding Resistor and Switch, £1/19/6).

For 6 or 12 volt batteries at max. 4 amps., £3/2/6
(excluding Registor and 8witch, £2/7/3).

et

4 pre-set stations, three ¢n medium waveband and one on
long wave to suit Ioeal corziitions. Each station s obtained

necessary.

It is of midget size, being only 4}in. x 6iin. x 4iin. when
completéely built aad Is very easily assembled from dlagrams
supplied.

Jong wave o sutocal coriilons “Fach dation sobaioed | THE DENCO ULTRA MIDGET = |
4 e i SUPERHET COIL TURRETS WITH A
ROTARY TURRET ACTION

Type CT9 consists of 8 four atation * pre-set anit from

Send od. for our STOCK LIST
it shows hundreds of RADIO AND
TELEVISION COMPONENTS

d and one oo

Cost of all components to build this set, 1n accordance with | which any three

the design, including a driZled and cut chassls and panel and
new valves, is £9/110)/- (o less valves for £6/7/6). Attrac-
tive carrying case fmished in blue leatherette, 16/9. Com-
plete constructional data with a blue print, which shows the
practical compoment layant and wiring diagram, together
with an individual component price list, ls available
separately, 1/6. Our battery eliminators (illustrated above)
available in kit form are sultable for use with this get.

long wave can be reoelved by a turn of the turret switch.
Price 39/8.

Type CT10,182 8 band coll pack tncor ing a fourth
switch position for "Gram. Complete coverage I3, long wave-
band 700-2,000 metras, medium waveband 190-570 and
short wava 1550 metres. Price £2/8/-

A completc receiver circuit and all necessary data is included

with each turret. These can be supplied separately for 8d.

WWWwW.americanradiohistorv.com

aud many KITS OF PARTS for
both Sets and Battery Chargers.
When ordering please include
approx. cost of Post and Packing.
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TWO COMPLETELY