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. each of importance in its own
sphere—ALL of importance to radio
and television engineers.

They contain useful technical
information on the latest develop-
ments in B.I.C.C. Radio Connecting
Wires (No. 247T), Television Down-
lead Cables (No. 244T), Microphone
and Loudspeaker Cables (No. 245T)
and Copper Earth Rods for Radio
(No. 243T).

Write to-day for a free copy

of the Publication you need.

BRITISH INSULATED CALLENDER'S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET. LONDON, W.C2
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Servicing MUST be done

Use this up-to-date
SIGNAL TRACING

method . . ..

l Inject a signal from
the " AVO " Signal Generator.
This can be RF. into the Aerial
or LF. circuits, or A.F. into the
Audio Circuits.

- "b'l v 2 Trace the signal
g, S through the set with the A.C.
i yesTweER Voltage ranges of the " AVO"”
Electronic Testmeter. (Accurate
Voltage measurement from 20c/s
to 300 Mcys.)

3 Having arrived at
the point where the signa! does
not appear, then identify the
nature of the fault by tests with
the D.C. Voltage, resistance and
capacitance ranges of the “ AVO "
Electronic Testmeter.

0-10,000v. D.C.
0-1,000 megohms
100pF. —50uF.

*AVO ™
ELECTRONIC TESTMETER — £35

Time-saving
& dependable

Fully descriptive leaflets available from the Manu-
facturers of *“ AVO "' Electrical Testing Instruments—

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.'LTD.

WINDER HOUSE » DOUGLAS STREET * LONDON - S-W-1 TELEPHONE VICTORIA%04/9
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WORKSHOP - KITCHEN - DINING ROOM - LOUNGE - BEDROOM
— switch the radio on or off from wherever you are!

I |

7. 'LONG ARM’ /diE=Rll]

REMOTE CONTROL

If you haven’t yet installed a “* LONG ARM, "' you are
missing one of radio’s most amazing developments — remote
control listening.

Remember that this Whiteley ' exclusive ’’ operates any
number of *“Stentorian’’ speakers (Senior, Junior or Cadet
models) from any radio receiver, and costs only 35/-. (Suitable
speakers from £4.0.0.)

Other Whiteley products include Loudspeaker Chassis
Units, Microphones, Valveholders, Switches, Transformers
and Chokes.

LOUDSPEAKERS & RADIO COMPONENTS

WHITELEY ELECTRICAL RADIO CO + LTD - MANSFIELD - NOTTS

The better they are made
the more ontstanding the resnlts

MADE IN THREE PRINCIPAL MATERIALS.

FREQUELEX. An insulating material of low Dielectric
Loss,for Coil Formers, Aeria! Insulators,Valve Holders, etc.
PERMALEX. A High Permittivity Material. For the
construction of Condensers of the smallest possible
dimensions.

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

Buliers

BULLERS LTD., 6, Laurence Pountney Hill, London, E.C.4. Phone: Mansion House 9971 (3 lines)
Telegrams : * Bullers, Cannon, London."
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Perfect

*PROBLEMS REFERRED TO
IN PREVIOUS NOTES

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

Distortions and Faults caused by
Apparatus.

The Radio Link.

Frequency Response,

murphy radio
limited

WELWYN GARDEN CITY"HERTS

Wireless World
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NON-LINEARITY Our last article began to discuss the
audio circuits of the receiver and reached the conclusion that the
frequency response of the amplifier does not give the designer any

real headache.

Distortion is a horse of a different colour.

Valve characteristics

are by nature so non-linear that at first sight gross distortion would

appear quite inevitable.

In inexpensive receivers there is little that

can be done, apart from ensuring that no stupid mistakes are made.
Where more money is available, tremendous improvements can be
made by the use of negative feed-back. Perhaps a simple illustration
of the way in which distortion is reduced by it will be valuable here.

Reproduction?

Imagine an amplifier fed with an
input and producing an output.
If a portion of the output is fed
back to the input, one of two
things will happen, depending
upon the phase of the feed-back.
If it is in phase, the system as a
whole will tend to oscillate ; if it
is in anti-phase, the gain of the
amplifier will be reduced.

Suppose now that in its passage
through the amplifier the input
signal suffers a wave form dis-
tortion—in other words harmonics
of the input signal are developed.
When feed-back is used these
harmonics arc also introduced at
the input to the amplifier, and as
these travel through the chain
they will tend to cancel out the
production of them by any non-
linear elements. There is no
theoretical limit to the harmonic
reduction which can be achieved
in this way ; all that is necessary
is to build an amplifier of very
high gain, and to feed back a large
percentage of its output. In
practice, troubles arise with high
degrees of feed-back, since it is
difficult to ensure that the phase
of the feed-back remains right
over a sufficiently wide frequency
band. What nearly always happens
is that the system as a whole goes
into oscillation at either a very
high or a very low frequency.
Another advantage which accrues
from negative feed-back is that it
tends to level out the frequency
response. This can be seen at
once, for if an amplifier gain tends

*

to fall at any frequency, so does
the negative feed-back and hence
the reduction in gain due to the
feed-back decreases, and com-
pensates for the original fall. Nor
do the advantages of negative
feed-back end here. It can be
shown that the effective im-
pedance of a valve can be dras-
tically reduced if feed-back is
applied in the proper way. Now,
one of the main disadvantages of
the pentode output valve is that
its output impedance, being high,
fails to provide the resistive
component which is desirable to
damp the bass resonances of the
loudspeaker. In the presence of
feed-back, this damping can easily
be provided, and in fact the
pentode can, for the same overall
sensitivity, be made to be more
effective in this way than a triode
valve.

From all this one might be led
into thinking that under almost
any condition feed-back is a good
thing. There are, however, many
pitfalls which can beset the un-
wary. For example, it is only too
easy to end up with an amplifying
system which tends to be unstable,
either at a very high frequency or
a very low frequency—or both,
If the instability is obvious, there
is no great harm done, for the
amplifier is unusable and a cure
must be provided. But it may be
that the instability is not obvious,
the only effect being the intro-
duction of distortion or spurious
frequencies into the desired output.

*

cRC 6
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Measurement by

Mullard

Mullard Oscillograph type E.800/1 |

The name of Mullard has for long been connected
with cathode ray oscillographs, and their experience
in this field is unequalled. Mullard cathode ray
tubes, Mullard valves and Mullard circuitry have
been combined to produce the accepted standard
oscillograph.

Type E.800/1 .
Time base frequency 0.25—16,000 C/s.
Amplifier response (2 dB loss) 0.1—40,000 c/s.
Amplifier sensitivity (Max. Gain) 1 mV.rms/cm.
Delivery—Ex stock.

Type E.805

Time base frequency § c/s—150 Kc/s.
Amplifier response (3 dB loss) 2 ¢c/s—2 Mc/s.
Amplifier sensitivity (Max. Gain) § mV. rms/cm.
Delivery—Ex stock.

Mullard
Electronic Products Ltd.

Electronic Equipipent Division

ABOYNE WORKS, ABOYNE ROAD, LONDON, S.W.I7.

(M1,276)

Wireless World

Here are sels
to delisht the expert

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

Apply any test you wish to these Sobell 5-valve
superhet table receivers. You will find that every
componentissuperbly engineered. Check the circuits,
the signal rectification, the LF. selectivity, the audio
sensitivity — and any other points you like. They'll
all satisfy your critical judgment.

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

The two models illustrated are 5I9P and 519W
respectively, working on 200-250 volts A.C. oniy.
There's a Sobell dealer in your district— he’ll be
glad to arrange a thorough demonstration,

AND TELEVISION

Advt. of Sobell Industries Limited, Langley Park, Nr. Stough, Bucks.

'Phone : Slough 22201(5

April, 1949
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FOR ELEGTRODE SUPPORTS

and all radio components
FREQUENTITE — FARADEX — TEMPRADEX

STEATITE & PORGCELAIN PRODUCTS LTD. @

Stourport on Severn, Worcester Telephone: Stourport {11 Telegrams: Steatain, Stourport

8.P.53
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INSTALLED BY a well known manufacturer of fractional h.p. motors,
this Airmec Ionisation Tester achieved savings in two wecks that more than

B.I.F. OLYMPIA

STAND No. C.314 covered its initial cost. Maybe this is exceptional, but to any manufacturer of
capacitors, transformers, choke coils or similar components, or insulating
materials this equipment can be extremely valuable. Ionisation is indicated
aurally and leakage by a magic eye indicator. No damage or breakdown is

caused when testing. Please write for full information or demonstration of
this new and particularly safe instrument.

ELECTRONIC IONISATION
and INSULATION TESTER

AIRMEC LABORATORIES LTD * HIGH WYCOMBE * BUCKS * ENGLAND
TELEPHONE : HIGH WYCOMBE 2060  CABLES : COMMLABS, HIGH WYCOMBE

Manufacturers of all types of Industrial Electronic Equipment and Test Gear

Wharfedale Transformers have been In steady
demand since their introduction 14 years ago,
and have built up a high reputation for
reliability. Returns from all causes are less

than $%.

LIST PRICES
O.P. 3, 3 ratios .. 00 oC 5 .. 69 De Luxe, 6 ratios with C.T.
Type P, 4 ratios with C.T. e o .. 8-
G.P. 8, 8 ratios with C.T. % 7 .o 1yé

Universal, 6 ratios with C.T. .. i . 13/6 W.I12—Any ratio to order 50 00 .. 25/-

WHARFEDALE WIRELESS WORKS

BRADFORD ROAD, IDLE, BRADFORD
Telephone : IDLE 46l. Telegrams : Wharfdel, Idle, Bradford

W.12, 3 ratios with C.T.
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AT 2-

These Dates are Important -

to Manufacturers, Merchants, Trade Buyers,
Salesmen and all who are concerned with
Britain’s industrial recovery

HIS is our twenty-eighth annual trade fair. The world’s greatest national assembly of
manufacturers and buyers, at which three thousand exhibitors will reveal their latest
products in a million square feet of exhibits. This vast market place is a testing ground of
the year’s effort—a significant spectacle—which concerns us all since Britain’s future
depends upon her productive skill,
For many months, in 33 languages, details of this display have been reaching leading
buyers overseas. During the Fair they will land in Britain from every country in the world,
and in numbers exceeding a thousand daily. These are our customers, the most important
visitors of the year.
For Trade buyers from home or overseas ‘ BIF * means business, and during the special
hours of public admission it offers spectacular evidence of national recovery for us all.

INFORMATION

LONDON —Earls Court and Olympia. Weekdays 9.30 a.m.—6 p.m. Buyers Badges and
Catalogues, 2/6 each, obtainable only at Fair. Public admitted Wednesday, Saturday and Wednesday
(May 4, 7, 11) 1/6 each building.

BIRMINGHAM — Castle Bromwich. 1veetdays 9.30 a.m.—6 p.m. Buycrs Badges and
Catalogues, 2/6 each, obtainable only at Fair. Public admitted daily from 2 p.m. (all day Saturday ) 2/6.
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KOLECTRIC

AUTOMATIC COI1L
WINDING MACHINE
Type Al/l

.
(,

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

It is suitable for winding coils up to 5 (127m/m) dia-
meter and 73" (190.5m/m) long. Minimum length of coil
7/32% (5.6m/m).

Among the many features to be found on the Type Alfl
machine are the following :—

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

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

@ The railstock isfully adjustable along its bed and the centre
is spring loaded to enable rapid change of the coil former.
Please write to us for illustrated leaflets Al/l, Al/2

and RT/I, which contain a full technical specifi-
cation on the machine and reel stand.

KOLECTRIC

LIMITED

BEVERLEY, EAST YORKS.

Wireless World April, 1949

QUALITY COMPONENTS
CAREFUL DESIGN AND

EXCLUSIVE CRAFTMANSHIP

MAKE FURZEHILL INSTRUMENTS

FINEST

IN

ELECTRONICS

D.C. Oscilloscope
1684D/2

AN EXAMPLE from the Furzehill range of fine
instruments is this high-grade oscilloscope for industrial,

radio and television applications.

Identical d.c. coupled
high sensitivity amplifiers are provided for both axes having
symmetrical inputs and a level frequency characteristic from
zero to 3 Mc/s.  Particularly valuable features are the
instantaneous action of the shift controls, expansion of the
time base scan from } to 5 screen diameters, negligible
phase shift in the amplifiers and automatic amplitude

limited synchronisation.

For full details of this, and other instruments in the Fursehill
[ range, write for our new illustrated catalogue.

FURZEHILL LABORATORIES LIMITED
BOREHAM WOOD, HERTS Tel. ELStree 1137

Dere
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UNDER CHASSIS VIEW OF THE TL/12 POWER AMPLIFIER
LEAK equipment is built to laboratory standards in materials and workmanship by experienced men.

REMOTE CONTROL
PRE-AMPLIFIER RC/PA

£6 - 15 - O s

An original feedback tone-control circuit which will
become a standard.

No resonant circuits employed.

Distortion : Less than 0.05%.

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

High sensitivities. Will operate from any moving-
coil, moving iron or crystal P.-U.; from any
moving-coil microphone; from any radio unit.
Controls : Input Selector; Bass Gain and Loss;
Treble Gain and Loss; Volume.

Output Impedance: o-30,0000 at 20 kc.p.s.

The unit will mount on motor-board through a cut-out
of 1o4in. x 3}in., or it can be bolted to the power
amplifier, when, with a top cover, the whole assembly
becomes portable.

For use only with LEAK amplifiers,
Used with the RC/PA pre-amplifier and the best complementary equipment the TL/12 power amplifier gives to the music-

lover a quality
amplifier can be
If you would like to kn

Phone : SHEpherds Bush 5626.

TL/12 12W. TRIPLE LOOP
POWER AMPLIFIER

£25-15-0 st

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

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

condensers.

Impregnated transformers;
components.

H.T. and L.T, supplies for pre-amp. and radio
units.

Distortion : at 1,000 cfs and 10 W. output, 0.19%;
at 60 cfs and 10 W, output, 0.19%; at 40 ¢/s and
10 W. output 0.21%,.

Hum and Noise: —8o db. on 10 W.

Frequency response : 4o.1 db., 20 cfs-20 ke/s.
Sensitivity : 160 mV.

Damping Factor: 20, Input impedance: 1 MQ.
Output impedances: 2Q; 7-9 Q; 1520 Q;
28-36 Q. Phase margin 20° 4 10°. Gain margin
10db 4 6db.

tropically finished

25 W. model available at £27.10.0.

of reproduction unsurpassed by any equipment at amy price. Itis designed in a form so that the power
housed in the base of a cabinet and the small pre-amplifier mounted in a position best suited to the user.
ow more about amplifiers in general, and the TL/12 and RC/PA in particular,

WRITE FOR BOOKLET W/TL/I2

H. J. LEAK & CO. LTD. Est. 1934)

BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, Wa3.

Telegrams : Sinusoidal, Ealux, London,

Foreign : Sinusoidal London,
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Maximum sensitivity with uniform
frequency response from a more
compact  speaker, appreciably
reduced in weight—that is what
Rola technicians have achieved
with the new G,12,  Special
featuresinclude dust-proofsuspen-
sion completely protecting coil
and magnet gap and the powerful
Alcomax !l magnet. Write for
details and also for particulars
of Rola 3" and 4" P.M, models,
dust-proofed and equipped with
Alcomax Il magnets.

best
of the
BIG

BRITISH ROLA LTD. - FERRY WORKS * SUMMER RDAD - THAMES oiTToN - surey SP €@ kers

Telephone: EMBERBROOK 3402 (5 lines)

/7 / TYPE OF CAT. TYPEOF oowm.ﬁo ;”,‘Irm $ 4

{4 4 AERIAL PLUG NO. RECOMMENOEO (OHMS) ?]

BARD |/ 2-Pin Special Standard [339 or387 | Balanced Twin | 80 |

recommended et : . 2

i CossoR | Standard Coaxial Plug 34 Coaxial 80 a2 1

t types for use o | Terminasonty [ o] mE 50 |

. U exco Auto Type Special | 341 Coaxial n |

with these I Treh =i
t4 ., ERGUSON Standard Coaxial Plug | 341 Coaxial | 15

. "
i receivers /[/ mmn Octal Plug 387 or 339 Balanced Twin | 80
L:« ; CUT THIS OUT FOR REFERENCE // 0 G E.C. 2-Pin Special 34 Coaxial 80

5 ;\_*f//" [j mkcoqi?uoue 3-Pin Special | 341 or 386 Coaxial S0 2

> Erey [7 I’QMICHAEL Standard Coaxial Plug | 341 Coaxial 80 .

rCat 33: - :5‘-6 ¥: [/ | MURPHY Standard Coaxial Plug | 341 Coaxial 80 !

Q‘C it = ' PHILL -Pi
s 3] — 'N3 Yd. [7 / LLIES 2-Pin Screened Plug 386 | Twin Screened 80
’ - cat 387 — 8d. Yd. / PHILCO Auto Type Special kL)) Coaxial 70 |
: RGD  Standard Coaxlal Plug 341 Coaxial 80 |

SOBELL Standard 34 Coaxial 75

ULTRA 3.Pin Special 339.0r 367| Twin Unscreened| 80 |

! VIDOR  Standard Coaxial Plug 341 Coaxial 80 !
!limu AE "ALS A"ﬁ ’EQUIP MENT PYE Standard Twin Plug 339 | 8alanced Twin 5

W o eSS i 7 ; RS R SR 3|

L= ;cv‘v".,.‘i:-: FEE R | MADE BY AERIALITE LIMITED AT THEIR CASTLE WORKS STALYBRIDGE CHESHIRE, ENGLAND.
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for
ERMIONIC
VALVES

B ———

NICKEL COPPER
BI-METAL FOR _—
RADIATOR FINS

SEAMLESS / Sy
CATHODE TUBES

NICKEL COPPER
BI-METAL FOR
ELECTRODES

MALLORY MINIATURE SPOT
WELDING ELECTRODES AND
HOLDERS FOR ASSEMBLY

NICKEL CONNECTING TAPES, /
AND FILAMENT TAPES FOR /
DIRECTLY HEATED VALVES

Specialised Products of

Johnson <)
Mattl%

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

MALLORY 3M GRID
SUPPORT WIRE

NICKEL CLAD COPPER

GRID SUPPORT WIRE

VITREOUS ENAMEL

| TRANSFERS

Telephone : HOLborn 9277




12  Advertisements

MANUFACTURERS'
ANNOUNCEMENT
TO ALL
TELEVIEWERS

In line with national policy and the lead
given by Television Receiver Manufac-
turers, MAGNAVISTA announce SUB-
STANTIAL REDUCTIONS IN THE
PRICES OF ALL LENSES. These have
been made possible by a new “DIRECT
TO DEALER" MARKETING POLICY
resulting in LOWER DISTRIBUTION
COSTS :nd also by RAPIDLY GROW-
ING SALES and correspondingly
INCREASED PRODUCTION.  The
accruing financial advantages are being
passed on to the consumer whilst the
UNSURPASSED QUALITY OF MAG-
NAVISTA TELEVISION LENSES remains,
of course, unchanged.

REDUCED MAGNAVISTA PRICES

TYPE Tube £ s. d.
A7 . o0 6" 330
Al A2, A4 AS 9" 414 6
B.I,C.I.. .. 10" & 12 5 5 0
D.| aa % 15* 515 6
A.3 (Univarsal). . 9 616 6
B.2 (Universal). . 10 770

METRO PEX LTD

38, Gt. Portland St., London, W. 1|
('Phone: Museum 9024-5)

Wireless World April, 1949
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‘640’

COMMUNICATIONS RECEIVER
For A.C. Operation 110/250 volts

This famous short-wave receiver has specification and
performance equalling communication receivers costing
many times the price :—

Coverage 31 to 1.7 Mc/s.

Electrical Band-spread throughout range.

Eight Valves (plus rectifier).

One R.F. and Two L.F. Stages.

Efficient Noise-limiter.

10,20, 40, 80 and 160 metre Amateur Bands calibrated,
Beat Frequency Oscillator,

Fly-wheel Control on Band-spread.

Vacuum mounted Crystal filter.

Adaptor for Battery Operation.

May we send you details of attractive Hire Purchase
scheme. Deposit £5.15.0 followed by 78 weekly
payments of 6/..

Cash Price — £27 10s.

BATTERY OPERATION OF “640" by specially designed
Eddystone Vibrator Pack No. 687 for 6 volt accumnulator.
Connections by cable plugs. No. 687 Pack ..., £7 - 10 - 6.

EDDYSTONE LOUDSPEAKERS

For matching your communications
receiver, also make neat extension
speakers.

No. 688—sin. P.M. unit in black diecast
housing. 7in. in dia, £2-17-6. (Also in
brown or grey.)

No. 6s52—3}in. P.M. unit in black or
grey. Oversll dia, sin. £1-17-6.

Webb’s Radlo, 14, Soho St., Oxford 8t., London, W.1

Phone : GERrard 2089, Shop Mours : 9 a.m.—5.30 p.m. Sots. 9 a.m.—| p.m.
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THIS NEW SIGNAL GENERATOR

|60Mcls

This new mains operated Signal Generator has been MODEL 650

designed by a highly skilled team of Taylor develop-
ment engineers. It is an accurate, reliable, and com-
pact instrument which meets all the requirements of present-day practice. Furthermore,
future developments in the television field have been met by the wider frequency ranges
which hitherto were confined to expensive instruments of the Laboratory type.

LIST PRICE £11.15.0
Write for details of H.P. Terms and information on other WINDSOR & TAYLOR Products

@ 7 ranges. Six covering 100 Kc's to @ Both coarse and fine R.F. attenuation
80 Mc’s on fundamentals and the available.
seventh 80 Mc/s to 160 Mc's on 2nd .
harmonic. @ Up to 1 volt of 400 c¢/s Audio output
available.
@ Accuracy better than 29, on all ranges. @ Direct radiation reduced by mains
filter.
@ Scale calibrated in Kc/s and Mc/s with @ AC. mains operated. Voltage adjust-
. . . just
total length of 30 ins. ment covers 1l10V. and 200-250V.
40/100 c/s.

@ 400 cycle internal or external modula-
tion.

OTHER PRODUCTS INCLUDE ; MULTIRANGE A.C. D.C. TEST METERS SIGNAL
GENERATORS @ VALVE TESTERS @ A.C. BRIDGES @ CIRCUIT ANALYSERS
@ CATHODE RAY OSCILLOGRAPHS @ HIGH AND LOW RANGE OHM-
METERS @ OUTPUT METERS @ INSULATION TESTERS @ MOVING COIL
INSTRUMENTS -

TAYLOR ELECTRICAL INSTRUMENTS LTD

419-424 MONTROSE AVENUE, SLOUGH, BUCKS, ENGLAND Telephone SLOUGH 21381 (4 lines)
Grams & Cables TAYLINS, SLOUGH
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At last a gramophone motor to BN )
l’ match the performance of the ¢ :
famous Connoisseur Pick-up. A
\ SPECIFICATION :
\
Voltage : 200-250 volts A.C., 50 cycles. A\
.2 Rim drive with speed variation. No gover-
o\ nors and no gearing. Heavy non-ferrous
turn-table, machined to run dead true, fly-
wheel action—no “ WOW.”” Main turn-table J
spindle hardened, ground and lapped to
mirror finish, running in special phosphor- 3 X .
bronze bearings, Motor runs in needle- Motor Board }in. plastic. Pressure on Drive-Wheel released 4
point, self-adjusting bearing. when not in use, to obviate forming flats and noisy action. /(
% Retail Price, complete with Pick-up £15 19s, 0d, plus £6 18s. 2d. P.T. I
14 » » without Pick-up ... £13 5s, 0d, , £5 14s. 10d. P.T.
Coupling Transformer when required 13s. 0d. "
\ Made by \\\
d A. R. SUGDEN & CO. (ENGINEERS) LTD., BRIGHOUSE, YORKS. ()
A \)
(fe d“ 1 N, 9 Z N
1
= S S m—— - i
A Z P 1] N = Ly A
N L 2 2 By A Swg ) ¥ | 0

PRECISION CAPACITORS

Engineers speak with no small pride when they
say that their apparatus is to ‘‘Communications
Standards.”

We feel equal pride in the ever-increasing
number of Engineers who specify their require-
ments from our comprehensive range of high
grade ‘‘Precision’’ capacitors.

| To Designers who must have the best we offer:—

T.M.C. Capacitors for general PAPER DIELECTRIC TYPES

use in Radio and Television, . for the not so exacting conditlons.
Electronic, Telecommunications, CLAMPED MICA DIELECTRIC TYPES—

and Public Address equipment for heavy current duty.
are made in a wide range of SILVERED MICA DIELECTRIC TYPES—

capacitances. Working voltages for use where small size and weight are important.
up to 10,000 D.C Special types available for the most exacting temperature conditions.

Send for Descriptive Brochures F.1003 F. & K.

TELEPHONE MANUFACTURING COMPANY LIMITED
Capacitor Dept., St. Mary Cray, Orpington, Kent. Telephone : Orpington 2650
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The Ferranti Neostron is a cold cathode tetrode filled with neon, designed for use as a

stroboscopic light source, a flashing indicator,
The discharge in the anode is started by initiatinga g
electrodes, the screen being ata fixed positive bias, a negative impulse being applied to the grid.

Wireless World

or an electronic relay.
low discharge between the screen and grid

Advertisements

Operating Characteristics NSP1 NSPT ASP1
Max. Anode Voltage 400 650 400
Normal Anode Voltage 300 600 300
Mean Anode Current 40-100* mA 40-100* mA 40-100* mA
Peak Anode Current 250 Amps. 250 Amps. 250 Amps.
Max. Operating Frequency 250 c.p.s. 250 c.p.s. 300 c.p.s.
Anode Connection in base Top cap in base
Gas Filling : Neon Neon Afgon

*Dependent upon frequency of operation
All types can be supplied with English 4 pin or American 4 pin bases.

FERRANTI LTD ELECTRONICS DEPT. MOSTON MANCHESTER 10
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. "VICTORIA"a# #e BIE

Visitors to our stand will be interested in the development of
Victoria instruments during the past twelve months. New,
advanced instruments and their applications will be demon-
strated, and technicians will be at hand for advice on any
matters relating to our products.

PORTABLE TEST SETS

Robust moving iron Instruments. Suitable for the Electrical

Contractor or Automobile Electrical Engineer,

Size: 33°x33°x2}" averall
complete with carrying strap

SQUARE FLANGE METERS

4" Large Open Scale. Mirror
Scale can be supplied if

Thesecombinedinstrumentsaremadelnmany
standard ranges. Combinatian examples :

260V AC. or D.C. required.
ISA AC. or D.C. RANGES:
25V AC. or D.C. A.C. From IV-10kV
. 25A AC. or D.C. 25uA-100 Amps.
 pEE Other Combinations to order.  D.C.From 5mV-10kV
%mnus D 5uA-5000 Amps.

oo | B.LE OLYMPIA - Stand NoC51 |
VIGTORIA INSTRUMENTS

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

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

tet ** Mighty M idget”

Boast Your Sales

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

Cabinet: Fully seasoned wood, finished in polished walnut
Valves: Latest British Octal and Ballast Type

Coils: High “ Q" iron cored on “low-loss formers
Wave-range: 200-550 metres

Chassis: Steel, plated for reliability & long life

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

® Guarantee: 12 months

® Apart from Mains, the only conneetion is an acrial supplied
with the set

< = Volume, Tone and Sensitivity are remarkable from a Radio
£6 o 19 A 9 measuring 83” x 7” x 4}”. The advertising campaign now getting
into its stride, will be increased in volume and tempo, as space

IN C. P.T. becomes available

GENERAL ELECTRICAL RADIO

21-29 SHENE STREET, BATH STREET, LONDON E.C.]
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DUBILIER TUB\ULAR C\t\\PACITORS

Of the many forms of capacitors available, one of
the most popular is the Tubular Paper, which fits
most conveniently into any wiring assembly. In order
to meet specific requirements, Tubular Capacitors
must be chosen with care by the designer and
engineer ; Dubilier Tubular Paper Capacitors are
produced in a wide range covering all needs, for
instance :—

A. Type 460 Tubular Paper Capacitors for all general
requirements.

B. Metal-cased Tubular Paper Capacitors for use in
Tropical conditions.

C. Metal-cased “Minicap” Tubular Paper Capacitors
to withstand severe tropical conditions and high
altitudes.

‘\
\\
.

\ \.\_‘
A
D. “Minicap” Tubular Paper Capacitors for miniature
application combining minimum size and weight with
excellent electrical properties.

We shall be pleased to forward full technical details
of these Capacitors upon request, and our technicians

are always at your service for consultation with
regard to their use.

DUBILIER

CGAPACITORS

\

N

MAKERS OF THE WORLD’S FINEST CAPACITORS

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS,

London,

‘Phone: Acorn 2241 (5 lines). ‘Grams : Hilvoltcon, Phone,

VICTORIA ROAD, NORTH ACTON, W.3

Cables : Hilvoltcon, London. Marconl International Code

D22
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INEXMRECORDING
ggl/l/i/lif///

O that exclusive coterie—The ‘Sound

Repro’ Engineers, Technicians and
Recordists, the initials M.S.S. need no
introduction. Much that is today ack-
nowledged as standard practice in Disc
Recording was conceived and developed
by M.S.S.

During the war the Company was
greatly enlarged and development was
accelerated to provide improved disc
recording equipment of all kinds for
the Service Departments. Now, how-
ever, enhanced facilities coupled with
improved material supplies are making
M.S.S. Equipment available to a wider
circle of users.

The well-tried and well-proven advant-
ages of M.S.S. technique are at the
service of all who seek the 'highest
possible fidelity and operating efficiency
in Disc Sound Reproducing Equipment.

Among the users of M.S.S. equipment are:—

The British Broadcasting
Corporation,
The Admiralty,

The Ministry of Supply,
The General Post Office
and
Broadcasting Authorities
& professional recordists
in all parts of the world.

*

The illustration shows the
?p« DJS.R. Reproducin,
onsole as used by broa
casting stations, commercial
studios and theatres, etc.

Details of the M.S.S. Range
available from :—

M.S.S. RECORDING COMPANY LIMITED
POYLE CLOSE, COLNBROOK BUCKS. Tel: Colnbrook 115 & 87

Wireless World
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| The RIMINGTON JEWEL

will bring new life to

Straight for Crystal
pick-up only.

Lightweight for new
minioture pick-up.

Traller type for
Heavier pick-up.

RIMINGTONS

GRAMOPHONE REPRODUCTION

% Reproduces the maximum recorded frequency range.

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

Y% Preserves the higherfrequencies delicately imprinted
in the record, so easily destroyed, and reproduces
them !

Y lewel well set and angle correct.

% Contained in plastic box well packed and mounted.

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

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

Y The Rimington Jewel needle reveals new beauties
in your records which you have heretofore
unsuspected.

PRICE—Most r ble. The Riming Jewel
is the finest sapphire on the market and It
retails at only 9/9.

Order your Rimington jewel NOW and revolutionise
your gramophone reproduction.

TRADE ENQUIRIES INVITED

RIMINGTON, VAN WYCK LTD., 42-43 Cranbourn St., London, W.C.2

Gerrard 1171

RIMINGTON, VAN WYCK (Mail Order) LTD., 28a Devoushire St.,

Marylebone, London, W.1

Welbeck 4695

« CONSTANT VOLTAGE -
POWER SUPPLY UNITS

NEW SERIES 101

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

DETAILS ON REQUEST,

ALL-POWER TRANSFORMERS LTD.

GLADSTONE ROAD, WIMBLEDON, 8.W.19

Tel.: LiBerty 3303.
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They speak for themselves. ..

12 - inch

Heavy Duty Speaker,
illustrated, offering a
frequency response from

55 to

11,000 c.p.s. and

handling 10 watts is
a typical example of
TRUYOX  workmanship.

TRUVYO X ENGINEERING CO

& @
& A\
e? »O
N
. 63
5 o o o \°
3 . (\a\.\o c\\)‘e
\ =
< O
o G
S « xne

. LTD - EXHIBITION GDS - WEMBLEY - ENGLAND

Ladd
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Large and small Multi-Unit Rack
Assemblies for all types of instal-

lations.

The illustration shows a typical 2
channel Radio System with auto-

matic microphone switching.

B

4

1?{@%%;:iﬁh§

Speaking of operations, a
delicate but highly successful
one has been carried out in
striking the balance of correct-
ly matched voice coil and
curvilinear cone for oar new
12’ loud speaker, By carefully

AMPL N
G "23&%‘5.’2

i

Road,

Hampton

Hanworth,

-

PRODUCERS
Middx.

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

Overall diam. 12}”. Depth 6~
Weight 7Ib. 15 ozs. Voice Coil
Impedance 15 ohms. Fundamental
resonance 60 cycles. Flux density
14,000 lines per. sq. cm. Frequency
range 50'7,000 c.p.s. Fixing holes
4 holes 1" diam. spaced 90° on
p.C.D. 12§".

DELIVERY FROM STOCK
LIST PRICE £6-10-0

LTD

Phone: Feltham 2657

Inductance Meter

TYPE M148-2

This instrument has been de- used to resonate the un-
signed to provide simple and  known inductance with a
direct reading measurement fixed standard ca acitor.
of inductance values between Provision is made for

0.05 microhenry and 100
millihenrys. A stable variable-
frequency oscillator is

| Wayng

WAYNE KERR LABORATORIES LIMITED. NEW MALDEN, SURREY,

the measurement of
Q at resonance fre-
quency. Price £38.5.0.
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Qotindmirer

MAGNETIC TAPE RECORDER =

RECORDS & REPRODUCES

W

Made in England. Protected by THE “ SOUNDMIRROR " IS HERE. Made in England by the electronic designers
British and Foreign Patents and and engineers of Thermionic Products Ltd., the ** Soundmirror "’ opens up enormous

Patents pending. fields in the development of mobile or static recording and reproducing.

Made by the Makers of the famous RECORDING—Using reels of magnetized tape, the ‘* Soundmirror * gives 30 mins.

of high fidelity, continuous recording. Changing of reels is quickly and simply
I Z ) done. The hand microphone packs easily into the handsome polished cabinet.
A QCOémz REPRODUCTION—Life-like tonal quality of any desired volume equal to the best

LOW COST DICTATING UNIT radio receivers. The recordings are permanent and can be played an indefinite
number of times without loss of quality. The recordjng tape can be cut and spliced
to join up short recordings or edit unwanted parts. Recordings can be erased
and the reels of tape used indefinitely.

The ** Soundmirror '’ Recorder is a complete electronic unit. Contains speaker,
amplifier, microphone and is equipped with jacks for easy hook up to radio, public
address and other electronic audio systems. Enquiries invited.

ove. THERMIONIC PRODUCTS Ltd.

EARLS COURT

Leaders in the Field of Magnetic Recording

STAND No. Ees Head Office: Morris House, Jermyn Street, Haymarket, London,
OLYMPIA Phone : WHItehall 6422/3/4. S.W.1
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Further
technical
details
furnished
on request

—

G0. LTD,

Teleplione : Eimbridge 5241 (6 lines)

UNITED  INSULATOR

Wireless World April, 1949

LOAD" CAPAGITOR

4BACLEAR
|

1i-Load > Capacitor has

. T. or Heater
ially designed as H. .
%e;?l’:‘s):c‘:n{l Lead-Through Capacitor.

Although very smallin dimensions the capacitor

L ‘
has a capacitance of 1,000 pF and it is rated a

i t

F. with a maximum R.F. curren

40{1;8/ P;nl\{ps. The sturdy rod fon’t_rrt\‘\::dlzgg

?cad-through connection is capab'le o B

all normal currents. The high ratmi aca e
the capacitor suitable as a tan p

This new Ceramic |

OAKCROFT RD.,

TOLWORTH,

Telegrams : Calanel, Surbiton

SURBITON, SURREY

Latest Bafflette Extension
Speaker has new Richard Allan
64" p.m. chassis (type 680). Cabinet in

walnut or mahogany veneer ; polished cream ends and
top. Exceptional quality reproduction—better than
many larger speakers—yet size only 8}” x 83" x 43"

49/6 Walnut
52/6 Mahogany

Transformer 6/ extra

FROM GOOD
RAD!O DEALERS

Aade and Guaranteed by—

Richard Allaw

CALEDONIA ROAD, BATLEY, YORKS

RADIO
LTD.

‘Ghe CONSTAC
Constant Voltage T:ansformer

A versatile transformer
which provides a fully
stabilised 6.3v. heater supply
in addition to a variety of
stabilised H.T. outputs.
Originally designed for use
in E.LL., instruments, the
CONSTAC* is now avail-
able to manufacturers of
high grade equipment.

*Made under licence by
The Banner Electric Co., Ltd.
TYPE A
Input: 160 to 260v. j0 cfs.
I.T. Output: 6.3v. 2A.

H.T. Output: 3s50v. 25 mA or 700v. 15 mA
orjsov.ismAand 170v. 2§ mA

ELECTRONIC INSTRUMENTS LTD

17T PARADISE ROAD * RICHMOND » SURREY

pr
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OSRAM MINIATURE VALVE

TYPE Z77 HIGH-GAIN PENTODE

THE POWER Y
IN THE PACKAGE
s N

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

INTERESTING FEATURES

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

List Price 17/6. Purchase Tax 3/10 extra.

Qstam £&¢ Qsram

PHOTO CELLS CATHODE RAY TUBES VALVES

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

23
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)
CONSISTENTLY

SENSITIVITY 10,000 OHMS/VOLT

" with
A.C./D.C. Voltage Multiplier
for 2,500 V. and 5,000 V.
Volts A.C. and D.C, Range .
10, 25, 100, 250, 500, |,00u.

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

AC. Current Transformer
Range : 0:025, 0:01, 0'5, IO, 50,
250 Amps.

<D=

We can give early deliveries—
Address all enquiries to:

MEASURING INSTRUMENTS (PULLIN) LTD

DEPT. J. ELECTRIN WORKS, WINCHESTER STREET, LONDON, W.3. Tel: ACOrn 465!3 & 4995

TYPE 26 V.HF. CONVERTER

L A M l “ A T l 0 N s We are pleased to be able to offer Type 26

R.F. U.H.F. Converter Unit as illustrated.
FOR

All Radio and Elecirical Uses. !

In Silicon, Dynamo, Intermediate
and Transformer Qualities.

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

Transformer Shrouds
for 35 and 74 Lams.

This unit covers 50-60 M/cs without modification. Can
be used with any super-het covering 7.5 M/cs (40
General Precision Engineers. metres). Requires 6.3 v. | amp. for heaters, 250-300 v.
30 m.A. H.T. Three tuned stages R.F., mixer and
oscillator. Fitted with Muirhead Slow Motion Drive.
AN internal parts and chassis silver-plated. 1deal for
S-metre and Birmingham television bands.

ing to the Trade BRAND NEW. IN ORIGINAL
Sheradising to * CARTONS. Order at once r_
to avoid disappointment.

In addition to the above, many other bargains are available. Send

Electrical Sound & Television Patents Ltd. | | ||2¢- = swames for our No.'s specil ofer iise and“Raymre new

12 Pembroke Street, London, N.I. — TERminus 4355 l 2 AD M AR “I::Rohlill-h?g{-lAAYMHEAD
2/4 Manor Way, Boreham Wood, Herts. — ELSTREE 2138 eI Tel, : Midtand 3254

Heat Treatment.
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A NEW ADDI’I’ION* 10
A TRUSTED RANG:

for Electrical Wuullng.s & Lmls

Since the Introduction of HYMEG Synthetic
Insulating products, their outstanding properties
have become well-known, and the expansion of
their use in the Electrical Industry has been res-
ponsible for a considerable improvement in both the
finished machine and its method of production.
Now, in response to a wide demand, Berger
announces the addition of a SOLVENTLESS
VARNISH to the HYMEG range.

HYMEG SOLVENTLESS VARNISH offers
these considerable advantages :

1 It is ready for use as supplied, either for dip-
ping or vacuum impregnation, without heating
up before use.

2. No catalysts are required before use.

. The product has the characteristic Hymeg

through-drying properties.

. As a result of (1) and (2), the stability in the

customer’s plant is even better than with standard
Hymeg, which itself represents a considerable
advance over all other insulating varnishes.

. It is suitable for tropical service.

. Coils impregnated with Hymeg Solventless

Varnish run at lower temperatures than usual,
due to improved thermal conductivity with
resulting longer life.

SOLVENTLESS

VARNISH

Patent applied for.

3%9% PRODUCT

LEWIS BERGER & SONS LIMITED 35 BERKELEY SQ., LONDON, W.1

9B/1
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TO UNE
DEFLECTION _
. cons

Three typa 36EHT35 cectifiers,
each only 3”long X & ” dia, will,
from a peak pulse input of approx.
2,500V obtained from the standard
line scanning output cransformer,
give an output of about 6kV at
100uA, used in the tripler circuit
shown on the left.

E.H.T. may be obtained from the standard
line scanning output transformer without
any alteration whatever, Simply add three
36EHT35 rectifiers in a tripler circuit and

you will obtain 6kV for your tube anode
supply. Simple......efficient...... reliable,
Other sizes of rectifier available for lower
or higher outputs.

@BIWESTINGHOUSE|®

ESTALITE

36EHT METAL RECTIFIERS

Write for data sheet No. 60, to Dept. W.W.4.
Westinghouse Brake & Signal Co., Ltd.,, 82, York Way, King’s Cross, London, N.I.

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER

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

Write to the 1.C.S. Advisory Depl. stating your

requirements. Our advice is Iree.

A NEW B.P.L. INSTRUMENT |

- e

cewemmunanennas YOU MIay use this coupon...e......

INTERNATIONAL CORRESPONDENCE SCHOOL Ltd.

DEPT. 38, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON, W.C.2

THE VOLTASCOPE—A combined valve-voltmeter and

oscilloscope. VALVE-VOLTMETER—Infinite Input
Resistance for D.C. ranges 0 to 300 volts. A.C. ranges
0 to 180 volts in 5 ranges. 3} inch scale meter.
OSCILLOSCOPE—3 inch screen tube provided with
balanced amplifiers for Y and X plates glvin? a § times
trace expansion. Maximum sensitivity 150mV/cm.
Response from D.C. to 100 kcs.
Limited quantity available for early delivery.

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

Please explain fully about your instruction in the subiect marked X,
Complete Radio Engineering Radio Service Engineers
Radio Service and Sales Advanced Short-Wave Radio

Elementary Electronics, Rada¥, and Radio

\nd the following Radio cxaminations:—

British Institution of Radio Engineers
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Wirelesz: Operators and Wireless Mechanica, R.A.E,

el

1.C.5. Students for Exami are hed

Name [T ——
(BLOCK LETTERS PLEASK

Address

0 0 S B B SRS E eSS EE RS e
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207, EDGWAR
AND AT 162-183, FLEET STREET,

All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5.
Terms <f Busine:s :

Wireless World

MORRIS % CO. (RADIO) LTD
NEW BRANCHES AT

Cash with order or C.O.D. over £i.

E RD., W.2 Phone: AMBassador 4033
E.C.4 Phone: CENtral 2833

Send 2d. Stamp for list.
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'Phone  AMHerst 4723

ALL WAVE RECEIVER KIT

7-Valve (plus Metal Rectifier) Superbet ; for AC/DO
Mains 200/230 volts 40/60 cycles, Four wavebands
1:3.6-62 metres (:22-3.8 me/n), 51.200 netres (5.9-1.5 mc/e),
200 500 metres and 900-2,100 metrea, s8witch includes
a Plck-up Position, Valve line-up 6K7 (R.F.), 6K8
(Freqriency Changer), 6K7 (L.F.), 6Q7 (2nd Det. A.V.C.
and lst L.F. Ampiifier), 637 (Phase Inverter) 2 x 25A6
(Push Putl Output). Output Transformer 3 or 15 ohme.
Negative feedback.

The Complete Kit of Parte including Valves and Complete
Instructions, £13/8/10, inc. tax. Completely wired and
Recommended Loudspeaker, Rola Super

SMOOTHING CHOKES
By tamous Makers.
50 mA. 40 .. 10/6. 125 mA. 13 1., 106, 100 mA.
6 1., 5'- 200mA. 20 H..17'6. 500 my, 20 H.. 25'-.
SLOW MOTION DIAL. With 200-1 Reduction. Call-
brated 0-100. Front panel mounting. 6in. diam. Fast

and slow. 6/6.
ENAMELLED WIRE

ilb. Reels, 1§ lb. Reela. } 1b. Reels. 1 1b. Reels.
16 .. 168.wg. .. 2/6 1/9 .. 80swg. .. 3/=-
1/6 ..18 , ..28 1l . oo 33
1/8 .20 ,, . 2/8 111 .. 34, . 33
18 .. 23 ,, . 219 22 ..38 .. 319
18 ..2¢ . 29 25 ..38 , .. 43
19 ..26 ,, ..3- 29 ..40 , .. 49
19..28 , .. 3-
METER KIT.
A FERRANTI 500 MICROAMP M/C METER, with

separate High Stability, High Accuracy, Resistors to
measure. 15, 60, 150 and 600 volts D.C. Scale length
18in., diameter 2Hin. 10/- the complete kit

A.C. M/ METER WITH INTERNAL RECTIFIER.
0-300 v. Bcale length, 2§in. Diameter, 3}in. Made by
Met-Vick. &3/«

TRANSMITTING VARIABLE CONDENSERS. 200 pF.
GCeramic Insulation, '17In, spacing, 4/@ each.

COLLARO AUTO CHANGERS. Mixer-Changer Rim-
Drive. High fidelity crystal pick-up. Repeat Reject
mechanism. £14/6/8.

COLLARO A.C./D.C, GRAMOPHONE MOTORS, with
turntahle, hut without pick-up or auto stop. £8/5:6.
COLLARO ELECTRIC GRAMOPHONE MOTOR with
12in. turntable, A.C. 100/250 v. £5/18/4.

R107. ONE OF THE ARMY’S FINEST COMMUNICA-
TIONS RECEIVERS . (See ' W.W.'' August, 1945.)

9 valves, R.F. amp, osc, Frequency Changer, 2 LF.'s
(465 ke.), ud Detector, A.V.C. Af.amp. B.F.0. AO.

maios, 100-250 v. or
17.6 to 7 mc/s, 7.35

Monitor L.8. bullt in.
£16/16/-.

12 v. accum, Frequency range
mc/s to 2.9 mc/s, 3.0 to 1.2 mc/e

Complete. Write for full detalls.
Carriage pald.

I

E Oscillator.

The NEW PREMIER TABLEGRAM

A modern Tablegram, incorporating many new featuren.
Covers Medium and Long Wavebands. Operates on
206-250 v. A.C. Mains. A higb-fidelity pick-up and
the latest Collaro electric gramo, motor ensure excellent
record reproduction, £19/19/-, including Purchase Tax.
CONRAD ELECTRIC GRAMOPHONE MOTOR, 9in. turn-
table, 200/250 v. A.C., §7.8.

All above motors include Purchase Tax.

C.R. TUBES. 3-inch EMISCOPE, 4/1 (Marconi) as used
in W.W. Bcope (December '48), 17/6. Complete kit of
& valver, £3/7/6. Al other parts avallable. VC R97.
New, with socket, 35/-, MULLARD M.W. 18-2. New,
with base, 79 6. V.C.R., 38, with socket, 19/6.
RADAR OSCILLOSCOPE. APN-4 contains 7-6H6,
1-68J7, 18-68N7, 1-5CF1 and 100 ke. crystal, £3/19/6.
Carriage and packing 10/-.

NEW 2-VALVE ALL WAVE KIT. 16 to 2,000 metres.
8witched Coll Pack ready wired and tested. 2 Mazda
H1.23 Valves, 'I'bones, H.T. and L.T. Batteries, Cone
densers, resistors, diagrams and steel case, all ready to
assenble, £3/10'~ including Purchase Tax.

MINE DETECTOR PANELS, including three 1T4 valves,
12-1 Midget 7Trans., three ceramic valveholders, 18
condenwers anid resistors, ete., 20,-. Without Valves, §/=.
H.T. ELIMINATOR AND TRICKLE CHARGER KIT.
Consists of a complete kit of parts to construct an H.T.
Eliminator with an output of 120 v. at 20 mA, and
provision for Trickle Charging a 2 v. Accumulator. Two
Metal Rectifiers are employped. With circuit, 36/-.

LOUDSPEAKERS BY FAMOUS MAKER
5in, P.M. 2-3 obms 10/11 10in, P.M. 2-3 ohms 23/8
Gin. ,, " }.g;g 1%n. , 15 , 85/

8fp. "

MOVING COIL EARPIECES
Coraprises a 1}in. Moving Coll Loudspeaker fitted with
poise excluding rubber caps. Make excellent Mikes,
Phones or Speakers, /- each, 18/~ doz.
TANK AERIALS, Seven 2ft.lengths of steel tube which
fit into each otber, making a very efficient aerial, 3/8 each.
Ruhber Bases to fit, 2/6.
PREMIER COIL PACK 4-BAND. A fully wired and cali-
brated Coll Pack of the latest type.
Wavebands covered 13.6-52 metres (22-5.8 me/e), 51-200
metres (5.9-1.6 mc/s), 200-850 metres and 900-2,100
netres. Alr Dielectric Trimmers on all Short Wave Colls.
Unit conslste of 3 screened sections AERIAL, R.F. and
Gram position on switch.
Dimensions of Pack, 6in. x 4}in. x 2}in.
Also Included pair I.F. Transformers with permeability
tuned Litz windings of high “ Q' 3-gang condenser
drive spindle, drive wheel.
Price, with sircuit diagram .... vesverses 8B/-
or et th d glass dlal, backplate, pointer,
dial light brackets and drilled 7-valve chassis, with blue
prints, £6/10/-.

VISIT OUR BARGAIN BASEMENT

at
203 EDGWARE ROAD, W.2
for a hugh selection of used miiitary

equipment

R.A.F. 1155 RECEIVERS

Used but perfect, £8/8/-, Combined Output Stage and
| 230 v. Power Pack, £3/10/-. 10in. Rola Speaker in black

crackle cabinet to match, 45/-.

METAL RECTIFIERS. Half wave, output 230 v. 30 ma.

2/6. Half wave or voltage doubling 260 v. 30 ma., 3/-,

Half wave 300 v. 75 ma., 47=, J50 400 v. 2 ma. 3/6 oreix

tor 16/8. 15 v. Ia Bridge, 6/-.

ALUMINIUM CHASSIS. Substantially made of bright
| Aluminium with four sides.

TXBERAN ... 418 9 x4ix2n. ...... 6/8
10x8x2{in. .... /= 12x9x2}in. 719
14x9>2}in. .... 8/8 16x8x2lin....... 8/8
20x8x2}in. .... 10/8  22x10x24in, .... 13/8

SPECIAL OFFER OF ELECTROLYTIC CONDENSERS
16+ 16 m1.500 v. working, . 41
8+ 8 mnf.500 v. o
32+32 mf. 330 v. " ”
32 mf. 350 v, b

16 m1. 350 v. o

16 1. 450 v. ©
8mf.450 v, "

4 mi.500 v, " ”

16+ 8 mf, 450 v, o0 Ali Cans.

GOVERNMENT SURPLUS MAINS TRANSFORMERS.
All are for use on 230 volt 50 cycle Mains.

Alicana .....

Cardboard .

38 v. 2 a. Tapped at 32, 34,36 +. .

42 500-0-300v.170mA, 4dv.4a, .
44 10v.ba.,10v,5a,10v.8a. .
51 350+360 v. 60 mA, 6.3 v.1a.,6
53 250-0-250 v. 60 mA, b v. 2 a., 6.3 v. 18/-
54 275 v, 60 mA, 5 v. 2 a., 6.3 v. 2-3 15/-
55 250 v, 100 mA. 5 v. 2 a., 6.3 v. 3-8 17/8
56 330 30 v. 70 mA, 5 v. 2a,, 6. 17/8
57 300-0-300 v. 70 mA, 4 v. 2 . 178

E.H.T. TRANSFORMERS, For 200-230 v. 50 c. input
Half Wave. For use with Valve or Metal Rectifter.

Used in Voitage Doubling Circuit, these will give elightly
over double the half wave output. We can supply
suitable rectifiera,

ELT.D, Output800 o. . ..eeevisenens 1.
E.H.T.2. Output 1,000 v, and 2-0-2 v. 2 a, 25/-
E.H.T.3. Output 2,000 v, and 2-0-2v.2a. .... 3B/~

P.P. DRIVER TRANS. S8plit Sec., super quality, 10/-

NEW MIDGET T.R.F. RECEIVER. Completely built

and tested T.R.F. Recelvers in bakelite cases. Medium

and Long Wavebands. B8ize, 12in. x 8in. % 6in, As

{llustration, Two models available, A.C. and A.C./D.C.

¥oth for 200-250 v, mains. £7/19/6, yncluding Purchase
aX.

NEW 1948 MIDGET SUPERHET RADIO KIT, with
Illuminated Glass Dial. All parts, inciuding Valves
M/C Spesker and instructions, 4 valves plus Metal
Rectifier. 16-50 metres and 200-557 metres. 200 to
250 v. A.C. or A.C./D.C. maina. State which Is required,
‘Slze, 10in. x 6in. x 6in., £8 b/-. including Purchase Tax,

BAKELITE CABINETS for above Superhet Kits, 28/-

TELEVISION MAGNIFYING LENS, Soit any Sln., 8in.
or Tin. tube. Incresse picture size considerably, £9/6.
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Circuits.

ALL-IN-

with internal battery and multi scale the PIFCO All-

Wireless World April, 1949

ONE RADIOMETER

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

e CIRCUIT TEST
Testsforopenorfaulty
circuits in all radio
and electrical appara-
tus and domestic
appliances.  Equally
fortesting car lighting
and starting circuits.

Write for full details and

0.6 volts AC or DC.

0/23 m.a, scale for on
testingtotaldischarge
from battery or test~
ing single cell.

e L.T. TEST
o H.T TEST

0-240 volts, May
be used direct
any mains,

AC or DC

® VYALVE TEST
Made by inserting
valve in socket
on front of meter,

® MILLIAMPERE
TEST

Export terms. Overseas
Agency enquiries invited,

PIFCO LTD.,, PIFCO HOUSE,

WATLING STREET, MANCHESTER, 4

and at PIFCO HOUSE, GT. EASTERN STREET, LONDON, E.C.2

Our Silvered Mica Capacitors reach the
limit of accuracy which can be achieved
in a mass-produced radio component.
Our recognised technical standards will
satisfy those set manufacturers who wish
their tuning scales to be ‘“ dead on line."”

STABILITY RADIO COMPONENTS ™

14, NORMAN'’S BUILDINGS,

CENTRAL STREET, LONDON, E.C.|
Telephone : CLErkenwell 5977.

—M.R. SUPPLIES Ltd._

offer only first-class material and give careful and prompt attention to all orders,
small or large. All prices nett.

HIGH DUTY RECTIFIER UNITS. Operation on 200/250 voita 50 ¢. D.C. Output
at 122 deg. F., 36 volts, 56 amps. (This output can he conuiderably increascd at
normal temperatures). Metal rectified, fitted switch and fuges, contained in rteel
housing, height 19in., width 20in., depth 21in. (weight approx. 2 cwt.), For heavy
duty battery charging, plating and welding. Approx,cost £75. We have fifteen only,
new and perfect,at £21 each. These must be collected,

MAINS VOLTAGE RECTIFIER UNITS. Input 200/250 v. 50 c. Ontput 220 volts
D.C. (Nominal rating at 122 deg. ., 0.5 amp—double this rating at narmal tem-
peratures) Smoothed to b per cent ripple. Metal rectified, fitted fuses and witch,
in steel housing, 16 by 14 by 10} inches. Very useful in labs, and for testing D.C.
apparatusfrom A.C. supply.  New and perfect, £7/10/- (despatch 6/v),

A.C. MAINS CONTACTORS. Coil 230 v, 50 c. Contacts 3-poie each 10 ampa., supplied
with these wired in parallel for 30-amp switching. Srart action, ajlent in use. (m
panel 6}in. by }in., with cover, 17,8.

MEASURING INSTRUMENTS, 6in. switchhoard types, first.grade jewelled move-
nients, calibrated at 50 cycles: 0/20 volts (mirror acale) 32/8 (des. 1,5) 0 300 voltg,
37/8 (des. 1/6). This is a good opportunity for fine A.C. instruments. Also very
attractive offer of m/c Miniature Micro-ammeters, deflection 0,500 micro-amps,
only 1}in.diameter, neatly graduated in white on tlack dial, with back terminals, 12/
Also 2}in. in/c Mi'liammeters, 0/20 m.a., §/8. Also 2in, square flange m/c 0,150 m.a.,
9/8. Please note—all instruments by best makers, brand new.

FRACTIONAL MAINS MOTORS, 200/250 v. A.C. Brand new, shaded pole. Running
torque 100 granycms, 1200 r.p.in,, 100 per cent starting lorque, Sileni in operation,
Shaft lin. long by tin. Frame 3}in. by 3}in. Shaded pole motorr, being subject
to temperature rise, should be used in slip-stream, unless for § to 1 hour perlods.
32/8.

EXTRACTOR FANS (Delco) Operation 200/250 volts A.C. Fitted induction motor,
silent and very efficient. With mounnting frame. With Sin. impeller, 65/8. With
10in. impelier, 75/6 (des. either 1 6).

ELECTRIC WATER PUMPS. Special offer of brand new ex-A.M. lmmersion self-
priming type. Approx. 18in. long and 2in. diameter, with adjustable mounting
flange, A preclsion made otor within the tube actuates the centrifugal jmpeller,
the whole assembly being completely water (or oil) tight, These cost over £20 each
Duty approx. 300 g.p.h. Operation 12/24 v. AC/DC 29/6 each or with Mains Trans-
former, 200/250 v. primary, enabling the pump to be operated from standard A.Q.
malns, 47/6 complete (des. 2/-),

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 c. Fitted spindles
for hours, mins., and seconds hands. Single hole mount, silent running. Fitted
dust cover, 3}in. dla. and 2in. deep, and flex, ready for use, 37/6. Set of three Hands
to fit. suitable for 5/6 inch dial, 2/ (not sold separately).

SELENIUM RECTIFIERS, (8.T.C.) For charging up to 12 volts, (lnput 17/18 v.),
6/8 amps, full-wave, 29/6. 3/4 amps., 22/6, STEEL TRIPODS for P.A. Speakers,
extending to 12ft, Sturdy type, rigid nnder all weather conditions, 55/~ (des. 5/,
SIGNAL GENERATORS, Admiralty pattn. W4899, range 6.5/12 then continuous,
in 3 ranges, to 93 mc/s, £25 (des. 5/-). Also Marcoul TF144 Stapdard instrument,
£75 (des. 8/6), Further details on request,

Please include suffloient for paoki;
M. R. SUPPLIES Ltd., ©y, New Oxford Street, London, W.0.1
Telephone: MUSeun 2958:
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The RC49...a new, reliable Automatic Record Changer
featuring PERFORMANCE, LIGHTNESS and LOW COST

Collaro’s new Model RC49 more than fills a long felt need . . . . it brings you a reasonable priced
record changer incorporating all the refinements hitherto associated only with expensive instruments
.. .. plus many new features not to be found in any other record changer,

The RC49 loads, unloads, selects, plays repeats or rejects 10" or 12" records mixed in any order, by
the operation of one single control knob.

The powerful inductionstype MOTOR is suitable for 100/130 and 200/250 volts A.C., and incorporates
the new * Rim Drive.'’ Beautifully simple and completely reliable, the RC49 will give years of trouble-
free service.

The *Write to-day for trade terms
and interesting free leaflet which
fully describes the Collaro
Automatic Record Changer.

MAKERS OF FINE QUALITY
GRAMOPHONE COMPONENTS,
INCLUDING: COLLARO
RC49 GRAMOPHONE UNITS,
INDUCTION MOTORS,
DE LUXE MICROGRAM

Automatic Record Changer  oinie trecrne
" COLLARO LTD,, GRAMOPHONES.
RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX

Telephones : Rippleway 3333 Telegrams : ' KORRLARO, BARK!NG "
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You simply MUST make a

WIRE RECORDER

‘CROWN" sPoOL
ACTING AS
FEED SPOOL

SLIPPING
SPooL \

RUBBER TYRED

RUBBER TYRED
PULLEY (ORIVING)

PULLEY (FREE)

WIRE LAYING
MECHANISM

. - - W W m e =

All Components in stock. DEMONSTRATIONS BY APPOINTMENT.

P A R K R A D I O 676-8, Romford Road, London, E.12  ‘Phone: ILFORD 2066

SOME OUTSTANDING ADVANTAGES
OF THE RF E.H.T. SYSTEM

(1) Low Cost. 5.5KV E.H.T. unit at £3/15/~ complete.
8 KV E.H.T. for 15in. tubes, at £5/5/-. No Purchase Tax.
(2) AC/DC Technique. -Can be used for providing
E.H.T. where no mains transformer is utilised.

(3) NWeight. Total weight of 5.5 KV unit, 14 ozs. This
means lighter chassis and cabinet (E.H.T. units ready
for mounting anywhere on chassis or in cabinet).

(4) Picture Quality. Excellent regulation and no
line linearity distortion. Both these troubles are frequent-
ly encountered with flyback E.H.T.

(5) Independent Operation. Adjustment of Line

Time Base controls do not affect the E.H.T. as with line

flyback method, thus facilitating adjustments,

(6) No Burnt-Out Transformers. An accidental or

permanent short of the E.H.T. to ground will not harm

circuit.

(7) Non-Lethal. Due to the high source impedance
: ” : . f these supplies they are very much safer than a2 con-

gain R.F. stage—10" moving coil | | & " -

PLUS 4 CNS. speaker.  Radiogram input and | | ventional 50 ¢/s unit.

PURCHASE TAX extension speaker connections— Consider these technical and economic advantages

all sets fully tropicalised. and change to RF, E.H.T. now.

Fro_rtr; g‘l)l:p_rincipal component stockists.  In case of difficulty
PA R K E R TRadio HAZELHURST DESIGNS LIMITED

PARKER RADIO CORPORATION LTD., Paraco Works
7, Regal Lane, Regents Park, London, N.W.L. Guliver 1843 | 186, Brompton Road, Knightsbridge, S.W.3

K

THE NEW S.T.7T MODEL
7-valve superhet, 4 bands, A.C./
D.C. 110 or 230/250.
Alternative wave bands 1=

13-30, 30~70, 70-180, 200-550
13-30, 30-70, 200-550, 800-2,000 |
Specify wave bands & voltage when ordering |
International octal wvalves—high
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/H: one hand with one hand and |
one little horse can do the work I

m(‘ ten hands with twenty hands =

and no hO o e E
r . 5
) horses, it 45 ObVlousl 6 st .

handy t keep little horses . \}}

X
AN ‘)

Specialists in

Lightweight Pneumatic

and Electric Portable Tools

OLINDALE 6346-7-8-9. TELEGRAMS : DESPNUCO, HYDE, LONDON

DESQUTTER BROS. LTD., THE HYDE, +HZNDON, LONDON, N.w.9. TELEPHONE: Cl
y CRC 104
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THE COMPLETE SERVICE
FOR SOUND RECORDING AND
REPRODUCTION

Mobile, static and specialised recording units
Recording amplifiers, speakers, microphones, etc
Sapphire cutting and reproducing stylii

Blank recording dises from Sin. to |7in.  Single
and Doubleesided

Groove locating and cueing devices
A comprehensive range of accessories to meet every require-

* % % %%

ment of the sound recording engineer Portable 1@

%% A development of special interest to users of sapphire and Z:g:,g::n;e“w:r}ﬁ:g?::mu“g
delicace pick-ups—THE SIMITROL. Thisis a controlled micro- CDR48A Recorder/Amplifier
movement easily fitted for use with any type of pick-up DR48A Recorder and EM48A Electronic

%k OUR CDR48A RECORDER UNIT complete and self-contained, 4 Channel Mixer

measuring only 22in, x l4in. x 134in., incorporating 7-valve
amplifier, recorder unit, light-weight pick-up, speaker and
microphone and with many exclusive features, is now ready
for early delivery.

OUR WELL-EQUIPPED WORKSHOPS ARE AVAILABLE FOR THE
DEVELOPMENT OF EQUIPMENT TO MEET SPECIAL NEEDS.

SIMON SOUND SERVICE, Recorder House, 48/50, George St., Portman Square, London, W.1.

CABLES: Simsale, London. TELEGRAMS : Simsale, Wesdo, London. TELEPHONE: Welbeck 2371 (4 lines)

Potents
Regdl Lrade Mark

THE LOWEST EVER &y 74 [17 [ ou 036
CAPACITANCE OR [ A2 [74 [1.3 [034[044.
ATTENUATION | A34]73 [06[1.5 088

LW O CAPC | IMPERTATTER]

IMMEDIATE TY7ES. |yt | MM [XE] 0D
DELIVERIES C1 | 7.3 [150] 25 |0.36
FOR HOME PCA |10.2[132] 3.4 [0.36
& EXPORT CH 6.3 (173 3.2 [0.36

T sota e w selieriste | "€ 2 | 6.3 171 | 245 |0.44 [
€22 6.5 (184 (2.8 (0.4

TRANSRADIO LTD. E-REAIIN ALY |
COMYaRCTOR: 10 nae COVCAMIENT 4.8 [220] 2.4 |0.64 |LTTTRT :
i ity 4.4 [282]2.4 [1.03 | i
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! FOR WIDEBAND R.F. AMPLIFIERS AND
FREQUENCY CHANGING IN TELEVISION

nr ¢
4000 M E TRANSFORMER 2000000 50,0001 1wATY
TO visION &
A C . _SownD I F.sTacts
2
H
p— 1
> g i
A A
-
d
b
I a
I
A Y2
ot
500000

: e
I seel SP.61 P6l

-

SP.61 TELEVISION PENTODE

This representative circuit shows the use of the S.P.61 as a mixer and the
P.61 as an oscillator, in a television receiver. The circuits are for use in a
receiver operating with a vision LF. of 13 megacycles, and a sound LF. of
9.5 megacycles. It should be realised when designing oscillators for
operation at these frequencies (32 megacycles) that the

constants given can only apply to one particular lay-

out, as very small changes in the disposition or length
of the leads of the oscillator circuit will appreciably
affect its performance. Unless the valve holder tag for

the cathode pin can be soldered direct to the common
earth point it is essential to connect the .001 uF. condenser
in the grid circuit of the SP.61 to the cathode tag of that
valve and not to chassis.

RATING
Heater Voltage
Heater Current (Amps.) ... 0.6
Maximum Anode Voltage ... we 250
Maximum Screen Voltage ... we 250
*Mutual Conductance (mAjV) 8.5

* Taken at Va=200v ; Vg 2=200v ; Vg | =—LI.5

LIST PRICE 10/6

DISWAN

MAZDA
RADIO VALVES AND CATHODE RAY TUBES

THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, w.C.2

V.I10

B 1 R
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Minarure VITREQUS ENAMELLED RESISTOR

TYPE M.v.1

RATING 3 watts for 250°C. rise.
RESISTANCE RANGE 1.4700 ohms,

Full rated watts over the whole resistance range.

DIMENSIONS. . 15/32" x 13/64".

‘Agents in Belgium: Monsieur Poul
Groeninckx, 43, Avenue Jeon Stobboerts,
Bruxelles.

APPROVED

KINGSTHORPE, NORTHAMPTON.

‘ : ‘ DIRECT CURRENT to RADIO FREQUENCY
hal!',!:,r.af'.‘s?. ..! frzz‘{’m.rom",/ ’:’.-)I The only oscilloscope combining . . .

1 for AM-FM models 527 6//
oomprieing IFT 1, 2 & 3 with variable ulaouvity
1rr4 diode ooupling, and IPTS di.lurlmtor

Il'l'b (T14)
Discriminator

52Mc/s
COMPLETE SET
morni,fhil of 5 TRANSFORMERS

Witk oomplete circuit.

% HIGH QUALITY | 5 fin
INDICATORS (/fﬂ mimaaaas vaper | EnQuisH
Make rmna clel H.V,

@ Linear Response
from Zero Frequency
(DC) to Radio Fre-
quency (0-100 k/c.)
@ High Deflection
Sensitivity on both
axes (70 mY. cm.)

@® Complete free-
dom from amplifier
drift under D.C, con-
ditions.

@ Absoluteindepen-
dence of controls,

@ Perfect synchron-
ising ac all Frequen-
cies.

@ True portability
{weight only I8lbs,)

[ ] Price £32.0.0

Moulded
Single §* holw .
$io.%e ot 7/ te1em @ Six months
ponels up to & guarantee.
3* thiek, -kg 6 7000v, insul '

Model 1400 B Visual
Alignment 8ignal Gener-
ator shows the shape and
characteristics of a tuned
circuit response curve on
| the oscllloscope screen,
Perfect Alignment of 1 F,
AN’ or R.F. circuits is easily
accomplished without an
additional eignal gener-
ator,

Price £8.10.0

N

to rit 1/-0. Post 64

36 | 244 5/.

Post 84 each Post 6d.

Bl fatoteie  |WODEN mrizryy s

mmm‘?’;é Tranacorne 9B/6  Fnsrormer 65+
g éé::g‘ ‘243 maa(- 29/. ‘1::3.‘3“ ‘7/.

POST FREE,

Write for Specifications

L..,. ST I/ e cnm[ﬁ INDUSTRIAL ELECTRONICS
® o8 32 %  pREE RADW td. 99, Gray's Inn Road, London, W.C.1. Tel.: HOLborn 9873/4,
R TS

Makers of Precision Instrumencs.

34
12 assarted Po-t rree  REQURST
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CHARGING BOARDS

Control Panels Only
24 v., 1,260 watts. Includes five
13in. moving coil ammieters
{1, 0-40 a., 4, 0-15 a). One
moving coil voltnicter 0-40 v.
Five heavy duty sliding resist-
ances, ctc., complete in metal
case as shown with fold-back
doors. Size, 18 <17  8}in. Offered
at less than half the component
valve. Price, carriage £4 19 6

extra

THE FAMOUS EDDYSTONE 358 COMMUNICATIONS RECEIVER
@reat Reduction in Price

Range 31 Mc's to %0 ke/s, =
9 Plug-in coils, 7 valves (= o
and rectifier, variable g
selectivity, B.F.O. stand-

band-spread dial,
check meter. lu heavy
black crackle finished
steel cabinet with chrome
fittings. C(omplete with
200-250 v. A.C. Power
Supply U%it. Carriage
and packmg 17/6

extra, £2o

valve

UNIT8 (Everlasting) |

1/30th H.P. MOTORS. Constant
speed. Double-ended spindles.
220-250 v. These motors are
new, not surplus conversions
and are suitable for 16 mm.
profectors and many other

purposes.
57/6
A.C., without feet 52 l6

EX-RAF. CINE CAMERA.
Type G45B. To take 16 mm.
film, Fixed focus jens approx.
5 cm., f/3.53. In metal case.
Dimensions 12 X i} < 2in. £3
| With (2 v. motor drive
Spare small 24 v, Motors for
above, 8/9.

Ex-ARMY TEST SET--NEW
Type Demolition Mk. 1,
For circuit contimity and
general testing. In hard-, 42

wonl carrying case.
NEW, LATEST PLASTIC
COVERED WIRE. Red

A.C./D.C., with feet ..

120 v. 600 mA.

Will charge from 6 v.
iccumulator

67/6 |

TELEPHONE
LINE OR UNI-

or

Black, by Armaduct, i
SELECTOR | 100 yardceoil ........ 9 6
SWITCHES | yprar meemiFiERs. 620 v.
Brand New. | uiiwi idinim:. .. g /@
/
X seﬂ ........ 38/6. co- AXIA'II.CA?LE 8
3-Bank, 20/~ 6-Bank, 25/-, | 0 ohme perdoz. yia

— i '~ ° FIVE-WAY RUBBER COVER-
R1185 10-VALVE COMMUNICATIONS CABLE.

ED Suitable for
RECEIVERS all purposes. Per doz. 6 -
I[85 aoonaooaano0aanona
Ex-GOVT, 100t
AERIALS, ebonite chail
insulators,  30ft. guy
voper e B 43

SMALL SLIDING RESISTANCE3
Ex-Admiralty, Finest quality.
| Suitable for Voltage Controls,
Speed Regulators. 50 ohias,
{ 0.5 amp. Dimensions 8 '6
6in. » 4in. x 2}in. high ..

7-VALVE UHF. RECEIVER

MISCELLANEOUS BARGAINS |"**

6-VALVE SUPERHET RECEIVING
UNIT No. 25

U.8. ARMY MIDGET LIGHT-
WEIGHT HEADPHONES. 200
ohms, i
Deaf Aids............
3-VALVE R.F. AMPLIFIERS |
V.H.F. Type 24. 40/50 mc s.
Complete with 3 NP4l valves.
In metal case. Slight!y used but
in perfect working urder

Plus carriage & ;kg 10/6

AZIMUTH RELEASE RELAY.
In glass fronted, cast aluminiwm
case, sive 12x 4 2in. Contains
ﬁ'(" Relay, D.C. Relay, Alarm
elay, etc.
Carr, 1/6. £2-7-6 |
ROTHERMEL CRYSTAL
MICROPHONE
This ** Torpedo ' miodel has a
driver type of crystal element.
A uew method of suspension
eliminates unwanted peaks and
backgroand mnoise.  Sensitivity
level ix minua 54 D.B. Has
high impedance of 80,000 ohms.

Easily adapted for short-wave reception for
home use. Contains two EF38, two EF39, one
EK32, one EBC33 valves, oon(lensers, msls!-
ances, etc. Free circuit d.agnm 9in, X 19in..

sho“mg all components, supplied with

at 1,000~y Freqaency response | €ach set. l)mermnsemralely, 2/~ 25/'
ix faitly flat from 0w to above | S
6,000, Ditnens, £3-19-6 | WESTINGHOUSE
8] o ooaoaa - METAL
NEW 3-VALVE AMPLIFIER REGTIFIERS,
PA]NELS. With three IT4 | Style LT42
valves, condensery, ete. New .
spare valves for above 15 AC vf)lts “v DC.
S/-each ............ = | volts 6, D.C. amps
| 1. Brand new
CATHODE RAY TUBES, Ex- ' qivion Com.

Govt, Gin. VCRY7 276 ;
VCRA17T 22,6 : 12in.

Hin.

VCR140 | Plete with mount

£7; 12in. VCR311 £7. ing bracket.

METAL RECTIFIERS. {5 /. 12/6

6 v, 2} amp. .. I

EX-GOVT. TELEPHONE HAND- P”°T°'$LE°;;‘I'2 CELLS
SETS. Relf-Energiking. Needsno | ype

battery or current. [ess 5 s
Wall bracket. Each..
MOVING COIL HAND 5/6
MICROPHONE . .

These cellsare the gas-filled
type with caseium Cathode.
Made by Cintel. Minimum

| oL
Type R1147A Range approx, 200 2.VOLT POWER PACES. sensitivity  100pA/lumen,
2‘;::,"3"",','t"jﬂi‘:y“;:';::}}';ﬂb complete With Vibrator, Output working volts 100 D.C, or
| conatructed  and " fitted with e A | peak A.C. Projected
I'hese sets are as new. Freq. range 7.5 mc s, | micro-condenser drive,  Valv '\",f,.;(.:.i.:n'jlo'l]. £1-17-6 | cathode area 16 sq. cm.
73 kefs in five wavebands. Cowmplete with | types: two EF36, one hm,.c.._ . Suitable for 16 mm. Home
10 valves, including magic eye. Enclosed | three 854, one 955. In black VIBRATORS. 2 v. input.| 0 A "
in metal case Every receiver is aerial tested, | Metal case, ";7 X0in. _set | Seli-rectifyi h 0““’“‘ | Cinema Ta!kle equipment,
Complete with Power Pack and Loud speaker, | Supiblete e £1-17-6 e B 4 0 7/6 | Safety Devices, Colour and
for A.C. mains 200-250 v, Carr. £14 Photo Matchmg,. Burglar
paid ... N.B.—All carriage paid unless otherwise stated. e do | Alarms, Automatic Count-

FREE with each receiver ! Complete circuit,
description and modifications for civil use
reprinted from AW\ July, 1946,

not issue lists or catalogues.
in stock too numerous to list.
a visit.

We have hundreds of items | ing, Door Opening, etc.
So when in Town pay us | Brand  new in

{ original cartons... 42/6

—

LONDON CENTRAL RADIO STURE§23,ESI.E ST. (GErrard 2969) LONDON, W.C.2

Closed Thursday 1 p.m.

Open all day Saturday and weekdays 9 a.m.—6 p.m.

———

—
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TRADE H M

CAPACITORS

MARK

TYPE L.24
Standard and Little Giants in cardboard cartons with fixing feet and 6” wire leads — all 450 volts D.C. wkg.

Introduced in response SLITTLE GIANTS® SSTANDARD TYPE’
to repeated requests from the List | Cap. | D.C. | Dimensions | List “List | Cap. | D.C. | Dimensions | List]
Trade, invaluable in servicing | No. uF, iWk;. Volts| L. W. D. |Price] | No. [ uF. |Wkg. Volts| L. W. D. [Price
older types of receivers. T e |
Dimensions reduced consider- | D.]00 8 2% 15 1|3 D-'°|‘ 8 450 ]2% I35 1% [3/6

ably in a representative range

450
‘ *D. 102 8 450 1 3/6
of popular types. Order with- D.103 |8+ 8’ 450 27 | |4§ t o f
! 450
1

D.1058+ 8| 450 (3% 2 13 69
[3z 2

i 15|63
35 13 15|69 | D.10s/8+16| 450 13173
|

P

out delay : details on request. 7

Aiso available are types D'|04‘ el 1
L.28, card insulated aluminium .
tubeswith wire leads; and L.36, No Fixing Feet *

cylindrical aluminium cases Note: Dual Units have four separate leads for connection
with 6” leads and single hole as separate units, common positive or common negative,

mountings.
A-H-HUNT LTD
BENDON VALLEY - GARRATT LANE - LONDON - S.W.(8 EAPACITORS

CHARLES AMPLIFIERS

FOR THE
UTMOST
REALISM FROM
RECORDS AND
RADIO

L

ELECTRICAL INDUSTRIES

Manufacturers of electrical and
‘ radio materials and components

Th CONCERTO Amplifier are invited to investigate
e :

. acclaimed by music lovers for its exceptionally h.ugh
fidelity, this magnificent amplifier covers all normal require-
ments for home or concert hall. Distortion level below 0.5
per cent. Two channels of bass boost ensure unusually
smooth balance and depth, Designed for any type of pick-
up, Radio input socket provided. Two year guarintee. WAXE S - AND D I—JELLS
Price £27.10.0, Heavy perforated steel cover with bottom A
plate and rubber feet, 37s. 6d. extra, Delivery by passenger

train, Carriage Paid, 10s. deposit (returnable) for crate, for insulating, waterproofing, im-
/ CIEALIED YA LN RN (LTI pregnating, sealing and ﬁnishing
/ . / “LIVING MUSIC" conder.msers, sables. transformers,
Wi lod .. our fully illustrated (6pp batteries, resistances, etc.
catalogue showing complete

oy enclosiag SH. i Seamm please telephone TEMPLE BAR 5921

A M P L ' F l E R S range of amplifiersand tuning For technical data and samples
(’/ 7 e units. Write for your copy to-

lm PALACE GATE KENSINGTON, LONDON, W38
Telephone : WEStern 3350
Our equipment can now be seen and heard at

UNIVERSITY RECORDING €O. 16 BURLEIGH PLACE, CAMBRIDGE
Telephone : CAMBRIDGE 54947

Sales Department

ASTOR BOISSELIER & LAWRENCE L0

NORFOLK HOUSE>NORFORK STREET « STRAND » WGy

Works and Laboratories: West Drayton, Middlesex
Be
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Sensitivity ... ...

said to derive its amazing sensitivity
in flight from the echo of a high
pitched sound which it emits. The
Weston Model E772 Analyser, how-
ever, relies upon the more tangible
asset of a sensitivity rating of 20,000
ohms per volt on all D.C. ranges and
1,000 ohms pervolt on allA.C. ranges.
This instrument is designed to assist
you in the tracing of difficult electri-
cal faults and its quality is in accord
with the highest Weston standards.

Advertisements 3¢

n WESTON &aetypaee

SANGAMO WESTON LTD. - ENFIELD

MIDD X. Telephone : Enfield 3434 & 1242

Price 6d. each POST FREE.

5 W 250,000 ,  with
Surplus Carbon 500,000, 1 Meg, 2 Meg, 5 Meg,

18, TOTTENHAM COURT ROAD, LONDON, W.I

Tel: MUSeum 2453

Tel: MUSeum: 4539

Shop hours : Monday-Friday 9-—3.30, Saturday 9—1

FULL MAIL ORDER FACILITIES Please add postage

TELEVISOR, SHORT WAVE & GENERAL COMPONENTS CATALOGUE NOW AVAILABLE

includes itemised list for Wireless World and Electronic Engineering Televisors.

CONDENSERS.
TCC 500pF 350v.d.c. wkg. Milecaslisc CM30
- O01pF O O o Mica type CM20N
. .002pF v oo Metalmite CP308
005pF “w o now Metatniite CP3IN
1 pF ® D Metal pack CP46N
5 pF " . Metal pack CP47N
1 Mfd 0 Metal pack CE31L
20Mfd 12v.d.c. " Picopack CE30B
16Mfd 350v.d.c. Electrolytic CE26L
AMtd TKV o Visconol CP58Q0
" .001M{d 6KV " Visconal CP55Q0
Dubilier 8Mfd 500v.d.c, wkg. Drilitic BR850
W 16 Mfd 300 ,, " Drilitic CT1650
o $2 Mfd 500 ,, o Drili CT3260
W 00 Mid 50 ,, @ Drilitic BR505
Surplus : 2pF, 10pF, 15pF, 47pF, 30pF, 100pF, 200pF, 300pF, 500pF, 6d. each.
001 Mica Sd .1/500v.  wkg. 10d.
.001/8KV. wkg. Tub. 2/8. 23/2KV ~ paper 1/
O01/1KV 0 o 8. 54350V, » tub, 1/3.
01/350V " 6. B/2.5KV , paper 3/6.
017500V, o 1/-. 8/600V » vaper @/~
13sov " 6d.
POTENTIOMETERS.
Colvern Wire Wound 1,000 ohms 3 Watt b5/6 ea.
" " ” 2,000 ,, 3 . b5/6 ea.
" " “ 2,500 3 . b5/ ea.
”» " - 10,000 3 . 5/8 ea.
”» w . w 100,000 3 . 6/8 ea.
Morganite Carbon 250,000 ,,  noawitch  4/8 ea.

6/6 ea.,
, price 2/« ea.

The following is a selection of items takenfrom our wide range of Television components

RESISTORS, (Most preferred values trom stock).

por} Walt20°% 4d.ea ; or | Watt 10°, Gd. ea ; } or | Watt 59, 84, ea.

TRANSFORMERS.

8canco EHT Transtormer Pri 230¥. Sec. KV 10maA : 4V 2ACT Fully shrouded and
vacuum impregnated, £3,

As above with 4KV secondary. £2/8/-,

Stewart EHT Pri 230V Sec. 1750KV 4MA ; 4V 1ACT ; (2,500v. ins.) 4V 1ACT : fot
use with VCRY7. £2,

Elstone Pri tapped and screened Sec. 500-0-500V 250mA 3 6.3V 6ACT 6.3V 3ACT
3V A, £23/7/6.

8!05'5!/11 Pri tapped. Sec. 330-0-350V 250mA ; 6.3V GA T4V 8A 1 0-2-6.3V 24 ; 4V 3A

MISCELLANEQUS.

Coaxial Cable Plng, Belling & Lee type LG04/P 1/9
Coaxial Cable Socket, Belling & Lee type L604/S  1/8
{ib reel 263WG  enamelled  2/2

w o 2B8WG " 2/3 9in. Black CRT mask 9/6
o SISWG . 28 9in. Stone ,, - 113
oo B6SWG " 3/- 12in. Black W 18/-

1 0z. reel 34DIC 1/6 12in. Stone . 218
Amphenol valveholders—all t ypes, 9d. each.

Ceramic valveholders—Octal. EF30 etc., 1/8d. each.

VCR97 holder—surplus. 2/6d.

VALVES.

MULLARD FEA50 10/8 each piue  2/4  Purchase Tax.
" EF30 176 ., » 3110 " ,
" EBC33 96 v 21 " "
. EL33 108 ., . 214 " "

MAZDA T41 10% w204 " "
© Pends 108 . w 204 » "
" uus 16/~ .. w 313 " "

" U22 16/~ ., o 33 .
Cathode Ray Tube GEC6501, MAZDA CRM91, MULLARD MW2/7 £9 pius 46/10
rchase Tax,
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* The B.S.R. Gramophone Unit sets a high standard in design and production skill at an attractive
rice.
’};‘he finish and presentation of the G.U.2 are of a new conception, departing entirely from the dowdy
colours of the past.
Two maodels are available for set makers and home constructors :
G.U.2 complete, Unit Plate and Pick-up .............. £3 17s. 6d., pius £1 3s. 2d. tax
T.U.2 Gramophone Motor and Turntable only ........ £2 5s. 0d., plus 19s. 3d. tax

v THE PICK-UP

High output magnetic unit. Correct Tracking Angle. Smooth even response. New Polymerised
Chloroprene damping material. No perishable or age-hardening materials. Withstands tropical
conditions. Weight at needle point, 2 oz. Reduced record wear with standard needles. Superb
tonal quality. Highly attractive tone arm.

Y¢ THE MOTOR

A two-pole induction type of new design. High torque and speed constancy. Free from * wow.”
Silent in operation. Vibration-free mounting by double mechanical filtering. Re-designed,
adjustable auto-stop. Precision machined die-castings. Self-oiling Compo bearings. Turntable:
machine turned die-casting cushioned with velvet soft flock.

T
o8l

S,R Birmingham Sound Reproducers Ltd.

Claremont Works, Old Hill, Staffs. Phone Cradley Heath 6212/3.
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COMPONENTS

Keeping abreast of fast-moving technical development calls  Sides removed
for a new approach to production problems. The “ WEARITE ™’ [oreiomef
Pressed Circuit System represents a substantial advance in

production science to speed assembly and lower costs. The
first of these ‘‘Wearite'’ New Approach Components is
a Coil Pack comprising coils, switches, trimmers and
padders completely wired and ready for instant incorporation
into any standard Superhet circuit.

@ 3 ranges @ Gram switching @ 2-hole fixing

Prov. Pat,
at 13" centres @ All trimmers and adjusters ERERIE

26387 47

conveniently placed in one surface ~

Owing to raw material restrictions supplies, for the
. i R time being, are confined to Radio Receiver Manufacturers
Manufacturers are urged to write for full technical details. at home and abroad.

Wright and Weaire Limited

138, SLOANE ST LONDON * S.W.1 TEL SLOANE 22[4'S FACTORY: SOUTH SHIELDS, CO. DURHAM
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THE EF42

an oscillograph s
generally less difficult
to design than are the
vutput stages as the
operating conditions
T'he inter-electrode capacitances
appearing on the anode of the stage are rather lower in
the former case so that a satisfactory frequency response
in addition the fact that only
relatively small voltages are required to drive the output
stages means that the valve can be run under much lower
current conditions.

IFor these reasons it is convenient to arrange for the
input stage of
the amplifier
to provide as
much gain as
possible so
that the over-
all sensitivity

are rather less stringent.

is more easily obtained ;

10Kn
HT+
krmd

.,“_{

022 uF
— =710 oUTPUT
PAIR

of the oscillo- '15(,‘\{:
graph shall )i
be hig%]. L0k %Mn

A single -C
valve cirenit | I
suitable for
feeding the FIG. 1

output

stages*, is illustrated in Fig. 1. As can be seen, cathode
compensation has again been used, and the condenser
Ck can conveniently be 200-100p¥. when the anode load
Ry, is 47K Q.

On the whole, this method of operation is rather wasteful
since so much of the amplification is thrown away at low
frequencies in order to boost the H.F. response, and a
rather better solution can be obtained if the effects of the
stray capacitances to earth at the anode of the stage can be
reduced. In the case of a complete oscillograph: amplifier
this can be done by feeding a signal from the anode of the
appropriate output valve of the push-pull pair via a very
small capacitance (in this case about 2pF) to the anode of
the tirst valve, when, by positive feedback, the effective
cupacitanve to earth appearing across the anode circuit ix
reduced, but only up to the frequencies amplified by the

The input stage of

Valves and their applications

IN THE
WIDE-BAND OSCILLOGRAPH AMPLIFIER

Wireless World Apnl, 1949

INPUT STAGE OF A

output stage. [ { [ T
When this is 95 [ [ || —
carried out, o f— i N H

(k can be in- _'i 1 1‘;‘ ‘

creased to s I Hf ! =i 8]

S00uF, thus -5 T HH——
giving  full ] T |
gain at low nnl| {1t
frequencies, 10Kefs 50Kc/s  100Kc/s S00Kch 1Mc/s 2Mchk

and Ry can e

be as highas 10K 2. The complete response curve of such
a practical amplifier - C.R.T. combination is illustrated in
Fig. 2; curves 1 and 2 are obtained respectively without
and with the positive feedback network. The sensitivity
is such that a 15mV signal (peak to peak) gives a trace
of 1 en. on the tube, while the transient response gives
only a 5 per cent. * overshoot ”
0.2 micro-secs rise time.

to a square wave of

In practice, some compensation is necessary for the
phase delay introduced in the amplifier as this makes the
positive feedback network operate at low efficiency at
some frequencies but the simple correcting network
illustrated in Fig. 3 is found to be quite effective.

FROM ANODE OF
2nd PARAPHASE
18pF

TO ANODE °oT{ )'I

FIRSTAMPLIFIER 24 bF -

o——

FIG. 3

®See " The EF42 in the Output Stage of Wide-Band Oscrllogmph
Amplifier.” — Wireless World, January, 1949,

—
Mullard|
A

Reprints of this report from the Mullard Laboratories, together
with circuit diagram of the input stage and feedback network,
can be obtained free of charge from the address below.

MULLARD ELECTRONIC PRODUCTS LTD,,
TECHNICAL PUBLICATIONS DEPARTMENT,
CENTURY HOUSE, SHARTESBURY AVE. W.C.2

(MVM88)
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Comments of the Month

PROGRAMME—COMPLETE
WITH INTERFERENCE

HEN so much attention is being paid to in-

terference in television reception, we think

that more notice should be taken of a form
of interference which is apparently being radiated
from Alexandra Palace itself along with the pro-
gramme! Few viewers can have failed to notice
a pattern of vertical or near-vertical bars which
appear as a background to the picture. ~Sometimes
the bars are steady, but more often they are con-
tinually varying in position and angle.

Were it not for one fact, we should hardly have
the temerity to suggest that the B.B.C. could be
to blame, but there seems to be conclusive evidence
that this is so. The interference appears only
when a particular camera is in use. When several
cameras are employed to give different angles of
view, as in the transmission of a play, it is most
evident that the interference occurs only with one
of them. The trouble disappears instantly when-
ever a change is made to one of the others.

The interference varies in intensity from time to
time, but was extremely bad during the play
‘“ And so to Bed’’ on 6th March, and greatly de-
tracted from the entertainment value of the pro-
duction. It has been noticeable now for some
eighteen months and while we do not doubt that
the B.B.C. is aware of it and has attempted to cure
it, we do feel that it is high time that some more
active measures were taken.

The pattern appears to be produced by c.w.
interference of a frequency in the neighbourhood of
1 Mc/s and this agrees with the suggestion which
we have heard that it is actually due to pick-up of
the Brookmans Park Home Service signal on the
camera circuits. Certainly the appearance of the
interference coincided, as far as we can remember,
with the bringing into service of the new aerial
system at Brookmans Park.

If this suggestion be correct, we think that the
B.B.C. should take viewers into their confidence.
Uncertainty and confusion as to the nature of this
particular form of interference should be dispelled
as quickly as possible. Until the trouble is over-
come, use of the affected camera channel should
cease. At present it must be doing considerable
harm to television as in many areas it is far more
noticeable than ignition interference.

WHAT IS A
COMPONENT ?

C OMING so soon after the impressive and highly
successful annual exhibition recently staged
by the Radio Component Manufacturers’ Federa-
tion, the raising of this question is perhaps rather
ungracious. DBut the task of those whose duty
it 1s to record happenings in the world of wireless
is not being made any easier by the inclusion of
more and more complex devices under the general
classification of components.

To say that components should be defined as
““devices represented by a single symbol on a cir
cuit diagram’’ is obviously an over-simplification.
According to that, a built-in loudspeaker could
properly be described as a component but, by
ordinary usage, an extension speaker certainly
could not. Such things—and valves as well, for
that matter—are commonly described as ‘‘acces-
sories.”” That word, in its turn, we have heard
defined rather fancifully as ‘‘ devices capable of
useful separate existence.”’” As we understand this
definition, a normal plug-in valve would be an
accessory, while a wire-end miniature, of the kind
used in hearing aids, would be a component.

All this is becoming very difficult and confusing.
Clearly enough, there is so much room for differ-
ences of opimon that any classification—if indeed
we need one—must come from some body endowed
with dictatorial powers.




SINGLE-VALVE FREQUENCY-
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New Principle Giving Wide Coverage

of an oscillator it is generally

necessary to change the re-
sonant frequency of a tuned
circuit, and there are many appli-
cations, such as ** wobbulators,”
a.f.c. systems, or t.m.  signal
generators, where this has to be
done electronically. Usually, for
these devices, the well-known
‘* reactance-valve ”’ arrangement
has been used, in which a resist-

IN order to vary the frequency

Fig. 1. Indicates how an ideal
cathode-follower may be used to
obtain a large effective inductance

z L<13 1
r)
mnce-capacitance phase-shift net-
work is connected between the
anode and the grid of a variable-
mu pentode. A phase-shift De-
tween the anode current and the
anode voltage is thus introduced,
so that the anode impedance is
cffectively reactive and, moreover,
the value of the reactance depends
on the slope and hence the bias of
the valve. If this reactance is
used as part of the tunced circuit
of a conventional oscillator, it is
vossible to modulate the oscilla-
tion frequency by means of the
bias voltage applied to the re-
actance valve.

This arrangement, however,
cannot be made to give a very
wide frequency coverage, for the
phase-shift network must be de-
signed to give a shift of as nearly
as possible go” throughout the
range, so as to avoid variations in
the oscillation amplitude as well
as the drequency.  This means
that there must be heavy attenua-

By K. C. JOHNSON, ga.

tion in the phase-shifting network,
s0 that the coverage can only be
small even at low frequencies,
whilst at high frequencies the
valve input capacitance becomes
serious, making the network de-
sign difficult and the coverage
extremely small. Lastly, there is
the practical consideration that
although a reactance valve must
necessarily be separate from an
oscillator, the arrangement to be
described allows the two functions
to be combined and a single valve
to be used.

Modulation Principle.—The
alternative method of *' direct
reactance modulation,” which can
give constant amplitude over a
wide frequency range, does not
use phase-shift networks at all,
but depends on the principle* that
the effective value of any imped-
ance can be altered simply by
arranging that although the
current flows unchanged, the
voltage actually applied to the
impedance is only a definite
fraction of the whole. I'ig. 1
indicates how this principle can
be uscd to obtain a large etfective
inductance, for if the valve is
considered as an ideal cathode-
follower, then the voltage swing

actually applied to L is only—:—’,
AS

of the swing across the terminals,
but the whole of the current
swing in L. flows in at the ter-
minals, so that they appear as an
inductance taking less current,
that is as a larger inductance,
than L,

But wvalves are more suitable
for dividing currents than volt-
ages, since the suppressor grid of
a pentode divides the cathode
current between the anode and
the screen in a ratio depending
directly on the suppressor voltage
and which can therefore be varied
clectronically ;  fortunately the
principle holds just as well if it is
the current which is divided
instead of the voltage. ‘That is
to say that the effective value of
any impedance can be altered by

¢ Prov. Pat, applicd fur.

Aprid 1949

arranging that although the volt-
age is applied unchanged, the
current actually passing through
the impedance is only a definite
fraction of the whole. It is not
possible to give a simple circuit
to illustrate this, but it can be
used to obtain electronic modula-
tion of impedances over wide
ranges.

A particularly useful variation
of this current division principle
is possible with inductances, how-
ever, using the property of mutual
inductance, for if 1. is the induct-
ance of a coil carrying an alternat-
ing current i, sin pf, and a fraction

1
— of this same current flows in an
x

ancilliary winding with a mutual
inductance M between the two,
then the voltage across the first

e .M
coilis (i,p L cos pt + i,p —cos pt)
X
Thus the effective inductance of
M
the first coil is L + — , and it is
53

possible to arrange that M is
negative by winding so that the
current flows round in opposite
directions in the two coils. If the
second coil is wound with niore
turns than the first and the flux
lcakage kept small, it is even
possible to have M greater than I.
so that the effective inductance

MODULATION

Fig. 2. The effective cathode load
of this valve is (L + Mi—") and it
k

can be modulated by the suppressor
grid voltage.

can be reduced from L right down

Q.. . L
to zero as the division fraction
is increased. 3

l'ig 2 shows how this principle
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MODULATED OSCILLATORS

can be used to obtain a cathode
load in a valve circuit whose
efiective value is always inductive
but can be varied in magnitude
electronically. The first coil, with
self-inductance L, is placed in the
cathode lead and carries the whole
alternating cathode current I,
while the second coil, with a

8

An oscillator in which the

Fig. 3.
tuned circuit elements are in series
with a valve.

mutual inductance of M to the
first, carries only the anode current
I,, But the action of the
suppressor grid in a pentode is
to divide the cathode current,
between the anode and the screen
in a ratio which depends on the
suppressor voltage, but not on the
cathode current itself, so that the
effective cathode lead inductance

I |
g <L + M Il) where -

is the

fraction of the total current which
flows to the anode and so through
the second coil.

Oscillator Cireuits.—In order
to use this principle to modulate
the frequency of a practical
oscillator, it is necessary to devise
a circuit in which the actual
oscillatory current flows through
a valve in series with the tuned
circuit elements. Fortunately this
is easier than it might appear,
since to make a ‘‘series tuned
circuit ”’ oscillate a voltage must
be forced across it proportional to
the current flowing (see K. W.
Herold ‘ Negative Resistance,”

Proc. I.R.E., Oct., 1935). and this
is most easily arranged by the
circuit shown in Fig. 3. Here the
resistance R develops a voltage
proportional to the current flowing
in L and C, which is phase-
inverted by the second valve and
applied to the tuned circuit by
cathode-follower action in the
first valve, so as to increase the
current and excite oscillations.

But the second valve in this
circuit is merely serving to invert
the voltage, like the second valve
in the familiar Franklin oscillator,
and it can be quite satisfactorily
replaced by a phase-inverting
auto-transformer to give the cir-
cuit of Fig. 4 which is otherwise
similar to Fig. 3. This trans-
former cousists of a coil tuned to
the central oscillation frequency
and tapped so as to give a small
gain, but heavily damped by a
shunt resistance so that it cannot
introduce undesirable phase-shifts,
so tending to control the oscilla-
tion frequency, and reduce the
range of frequency modulation
obtainable.

The Completed Oscillator.—
The completed frequency-modu-
lated oscillator combines the
mutual inductance modulation
principle shown in Fig. 2 with
either of the oscillator circuits of
Figs. 3 and 4. The two valve
circuit is slightly easier to make
up, in practice, but the more
economical single-valve circuit is
shown in Fig. 5 and it will be seen
that a mutually inductive coil in
the anode of a pentode is used to
modulate the

cuit capacities can be tuned out
and the valve input capacitance
is unimportant. It is hoped to

L

Al

]

Fig. 4. The second valve in Fig. 3
can be replaced by a phase-invert-
ing transformer.

deal with many of the more
practical features of this circuit
and in particular to give details
of single-valve scanning oscillators
for broadcast and television re-
ceiver alignment, in a second
article to be published shortly; but
it will already be clear that it has
many advantages over thc more
usual reactance - valve arrange-
ment, particularly as regards the

frequency range covered and
the higher central frequencies
obtainable.

Fig. 5. Completed circuit of a single-
valve frequency-modulated oscil-
lator capable of --159, deviation.

effective value of

the main tuning r
inductance with-
out disturbing the
oscillatory circuit
seriously.

This means that
the amplitude of
oscillation can be
very nearly con-
stant over fre-
quency ranges at %
least as great as

159%, and at
central frequen-
cics up to at least
10 Mc/s, since all

MODULATION
INPUT

_’__4“__1'

LG

the effects of cir-
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RANGE OF V.HF

HE actual range of com-
munication between two
stations on the ground is
more difficult to estimate than the
range between a ground station
and an aircraft, owing to the
greater number of obstacles
usually intervening in the line of
sight in the former case. How

Part 2.— Ground Communication
By M. V. CALLENDAR, MA., (E. K. Cole, Ltd.)

ably small deficiencies in the re-

ceiver and losses in transmission
lines, etc., can, however, bhe
allowed for by choosing the

appropriate column in the table.

Explanation of Tables.

Use columns A, B, C, and D in
Tables as follows:—
Loss is intended to cover the

ever, even for ground-to-ground effects Of 1 —
TABLE I (a) Loss in signal due to ob-
e — S e —— structions, hills, houses, rigging on
 RANGE IN MILES OVER LAND | ships, etc. , ) )
-— S — — — (b) External interfering noise,
. | other than cosmic noise.
H:L%?;l:f ’ ) DL ‘ LY LBB 160 Mc/s o (c) Any deficit in noise factor,
alwlcolnla ] Bloelnla ‘ B | C ' b or signal/noise ratio, of the actual
S A - receiver relative to a standard
6Lt /65t EXRER ’ | 3| 5| 8| efficient receiver of noise factor
S —— - —_— ———'— l— -— 10dB (or signal/noise ratio of
126t/121t 1251 4.5 7.56| 12 .f 0 ‘ 5.0 | I 14 6 914 1odB for 30 per cent mod. at
U Pl P I '—-' ] — = . 1,000 c¢/s at 3»#V from 70 ohms).
.()IE,..i(m. e [jL:)l 4_:)— |_ |19 I 4 ‘ 6.: )' lﬂ l() 7__.! D :l_o _l.) | (d) Deficiencies in aerials and
6t/ 1004t SB[ 20 30 6 10 | 16 2| T 1|16 2 ’ ff:]ders relative to a standard di-
— — | ———|— S | pole. )
| 6t /600ft 15 |22 32| 45 13| 20 | 30 ' 132030 e Loss of 10 dB corresponds to an
S | - ——f————| average efficient equipment using
30[t/30t R N [ 25 ..’)[ 11 | 18 26| 813 l 20 | 28 | a high slope r.f. valve, etc., in
_—— —|—- - — average country or open subur-
L00ft/ 1006t or .. | 15 | 22| 32 | 45 | 16 38 | 52| 19 38 49 | ban areas, and represents the
300t/3301t | l | | maximum likely loss over sea.
100£t/1000ft 35 | 50 | 70 | 90 | 45 | 60 | 75 | 90 | 50 | | 70 | 80 | Loss of 20 dB should be allowed
— S o d = — for in range cstimates for cases
transmission much useful infor- TABLE II
mation can be gained from propa- S —
gation theory, especially with re- 'RANGE IN MILF.S OVER SEA
gard to comparative ranges on - S T —
«.hﬂereut wave]engtl}s, w1th dif- Frequency 30 Me/s 80 Mc/s 160 Mec/s
terent powers, or using aerials at - S - _ |
different heights. ) Worst Height H 180 ft 40 ft 144t }
The minimum field required for | ——m—— —_— -
intelligible reception at a fully Aeria] Heights I B|C|D|B|C|D ' B , ¢l Db
efficient receiver is about 3uV/m T - [(— — —"—‘ -
at 160 Mc/s and 2 uV/m at 8o [<€nals Low o | e o ol |
Mc/s and 30 Mc/s, cosmic noise _(<‘° H") e A || ;7"’ 16:) 25 | 37| 7112 20
being the limiting factor at the 61t/306t 40 | 55 | 15| 15 P23 35| 7|12 20
latter frequency. _. - o o |—| |
The distance at which the field 6it/1001t 1055 |75 |17 i 27139 | 15| 23 | 32
falls to the minimum required has |[——— — —_ - — | —f
been calculated for a variety of | 301t/30(t 4055|7514 2|33 8|14 2
conditions from the available for- |—- — o = o v [ on r e om | o
mule (see Appendix) and the fol- 30£t/1001¢ |40 55| 75| 16 | 25 | 37| 16| 25 | 34
lowing tables give the range in |10 100 3750 | 70 | 19 |30 | 44 | 28 | 38 | 49
miles for communication between = B N o R [ |
two stations using vertical dipole  [19q1/10001¢ | 55| 75|95 | 55| 70|85 60|70 |80
—

aerials at the heights stated above
ground. They are not intended
to cover cases where a miniature
battery portable, a super-regenera-
tive set, or some other relatively
inefficient receiver is used; reason-

Worst Hez'ght H,, for transmission over sea :

when the height of either aerial above

the sea is within about 4 00% of H,,, range is actually less than for very low aerials;

the maximum loss in range is between 209,
Range figures are greater than for land when one or hoth

are at a height ~ H,.

and 309, and occurs when both aerials

aerial heights are less than H,,.
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where low aerials are used in fully
built-up areas, though larger
losses may be encountered in
blind spots close to houses or be-
hind hills, especially on the high-
st frequencies.

Aerials

(a) Plain vertical dipoles are
assumed for the tables above. If
horizontal aerials are used, the
range will become progressively
less if the height of either aerial is
reduced below o0.50 over land or
below H,, over sea.

(b) If aerials must not exceed
5ft total length, range is reduced
10 to 40 per cent (depending upon
carth) on 30 Mc/s only.

(c) If optimum directors are
used at both dipoles, range is in-
creased to that for ten times
higher power. Simpler arrange-
ments, e.g., reflectors at one or
both aerials, will give less in-
crease and 3 element arrays
slightly more.

TABLE III

Loss Power Radiated ]

|

0.1w | 1.0w | 10w l 100w‘ 1Kw

0dB B & | D

10dB A B C D
20dB Al Blcl p]|
(d) Aerial Height is that to

centre of aerial: in the case of an
aerial on a hill, in a valley, or on
a tall building, it may be meas-
ured relative to the average
height of the ground between the
stations.

The Tables should give fairly
reliable figures for average range
obtained and for the variation of
this average range with height of
aerials and with transmitter
power, etc. For example, we
find that a given increase in power
has a much greater effect than in
the case of communication with
aircraft; under most conditions
we have here an increase of ten
times in transmitler power in-
creasing range by about 70 per
cent.

However, when the range is
great (much over 20 miles at
30 Mc/s or 10 miles at 160 Mc/s)
the rate of increase in range with
power becoines progressively less
than that given by the above rule.
Again, it is seen that doubling of
the height of both aerials is equi
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valent to an increase of 16 times
in power in most cases over land,
but this rule does not hold for
most practical heights over sea,
nor for very low or very high
aerials over land.

It is evident that horizontal
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reasons and apart from thc low
power available:-—

(a) Noise factor is worse for
for sets using battery valves.

(b) The aerial is restricted in
leugth and suffers increased clec
trical losses if the set is carried

aerials should not be used for or worn when in use.
transmission over sea, or for The following table assumes a
TABLE IV
l Average Range for Portable '
i |
Aerial Length Aerial Height 30 Mc/s 80 Mc/s 160 Me's
| | Land | Sea | Land | Sea | Land ’ Sea
1t l 6 (worn) | LA IR | 14 | 9 | 09 3
X A/2 { 61t | 3.0 30 1.7 10 1.0 3
| A2 | 30ft 8 | 30 | TN 4 3

mobile operation with low aerials
over land (except on 160 Mc/s),
and that the lower frequencies
should have preference  when
working over sea.

The two main factors which are
not under control—viz., obstruc-
tions in the line of sight, and elec-
trical  interference—will  often
have a large effect in reducing the
range obtained in any specific
practical case. However, they
should not greatly affect the
relative ranges except in the fol
lowing respects:—

(a) Electrical interference is
mainly that duc to car ignition
systems, and this is most serious
around 30 to 60 Mc/s. If such
interference is serious, a “‘loss’’
at the receiver is, of course, no
longer of importance within
limits (e.g., 10 db loss at receiver
is no longer equivalent to a re-
duction of ten times in transmitter
power). This interference is less
serious when horizontal aerials are
used.

(b) Screening by houses, hills,
etc., becomes progressively more
serious as the frequency increases.
This will tend to cancel, or even
override, the effects of the re
duced interference encountered at
these frequencies.

The Tables may be taken to
apply equally to amplitude or to
frequency modulation systems,
but the signal/noise ratio may be
better with the latter type of
modulation once the receiver is
within the service area.

Range for the lightweight port
able type set is normally less than
that tabulated above for two

set using 1.4-volt valves, with a
2-watt d.c. input and o.z-watt
transmitter output. Figures for
4ft-aerial refer to the case where
the set is worn when in use, while
those for the /2 acrial assumc
the station to be temporarily on
the ground. Theoretical range
(o db loss) is about 1.5 times that
shown, and range under poor con
ditions is about half that shown.
Ranges given for 160 Mc/s might
not be attainable above about 140
Mc/s owing to difficultics with
valves.
APPENDIX

As in Part 1 on air to ground comn-
munication, the figures here are
based upon a paper on ‘‘ Range of
Low Power Radio Communication’’
by the present writer in Jour 1.12.17.
for November, 1948. This paper
should be consulted il more com-
plete formule and references are de-
sired.

The horizon distance bears no
simple relation to range when the
aerials are at low heights. The fol-
lowing well-known simple formula
ix applicable to a good proportion of

B 88 h, h,
o e
is field in V/m. P is power radiated
in watts and h, h, are aerial heights
above ground; A is wavelength and
d is distance. all in metres. To
cover the casc of low aerials with
vertical polarization, we must make
the following simple correction:

Substitute o0.5A (or 2.5A%* if
over sea) for h, or h, in all cases
where h, or h, is less than the
critical height of 0.5A (or 2.50%2over
sea).

For horizontal polarization the
uncorrected formula holds down to
the lowest practical heights.

However, at long distances

cases, v ? where E
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Range of V.H.F.—

additional attenuation occurs due
to the earth’s curvature, this
extra attenuation reaching 3db

at a distance of 13 Al miles, and
8-1odb at double this distance. This
correction. and also smaller correc-
tions required for very high aerials
(over about 300ft) and for aerials

Wireless World

near the critical height (or the ““worst
height > 1.8 A®* over sea) havc been
allowed for in the tables. Average
constants (K = 10) are assumed for
land.

The simple law given in the text
for variation of range with power
corresponds, of course, to the simple
square law formula.

ELECTRONIC CIRCUITRY

Selections from a Designer's Notebook
By J. McG. SOWERBY (Cinema Television Ltd.)

S readers are well aware, the
sensitivity of an clectro-
static cathode-ray tubeisinversely
proportional to the final accelerat-
ing potential.  Consequently, if a
cathode-ray tube is to be more
than a rather ap-
proximate device,
and if any serious
measurements are
CR. TUbES to be taken with
it, this point must

be allowed for. \When recording
photographically (in particular)
some form of stabilized supply
potential for the cathode ray tube
should be provided. The type

Voltage
Stabilizer for

of circuit to be used will depend
very much on the supply potential
required, and at low voltage (up to
750 volts, say) the conventional
seriest  or

shunt? stabilizer is

Fig. 1. Conventional series
stabilizer.
quite satisfactorv. At higher

potentials (750V to 5kV) the use
of these conventional circuits is
hampered by the lack of suitable
valves among those currently
available,

The difficulty with conventional

'Scroggie, M. G.  Wireless World, October,
November, December, 1948.

tSowerby, J. McG., Wireless World, June,
1048,

circuits is well brought out Dby
consideration of one of them

asshownin Fig. 1. This represents
a simplified scries degenerative
stabilizer, The reference poten-
tial is supplied by the drop across
V, (roovolts, say), and this
is compared with the fraction of
the output Vy (2500 volts, say),
obtained across the potential
divider R;, R,. Any difference
between these potentials is ampli-

Fig. 2,

Simple E.H.T. stabilizer.

fied by V, and applied to V,
in such a way as to tend to keep
V, constant. As the cathode-
grid potential of V,; will be small
(1o volts, say), the anode-cathode
potential of V, will approach
V,—taking the given figures it
will be about 2400 volts. Now
this is greatly in excess of the
rated anode-cathode voltage of
almost—if not quite-—all small
amplifier triodes and pentodes.
Conscquently, the circuit is rather
unpractical and an alternative
must be found.

A circuit which might be used
to achieve the required result
is shown in Iig. 2. Ilere V, is a
su-called '* time-base ’ pentode
or tetrode rated at 10/30 watts
dissipation with a top-cap anode
rated to withstand several kilo-
volts peak. The EL38 is a typical
example of this class of valve,
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The reference potential V| s
supplied by the drop across V,
which is supplied through a ballast
resistor from an auxiliary source-—
such as a time base or amplifier
power pack. When V_ is large
compared with the grid base of
V,, the stabilisation ratio, S, is
given by :
1 L
S R Nl L UL
o YV, VIV, 1
(approx.)
Where 7, anode resistance of
Vi, I, = anode current of V| and
py — amplification {actor of V,,

Improved E.H.T. stabilizer.

Fig. 3.

If we now put in reasonable
values for the parameters in this
relation — assuming an X138,
(Iyq = 2mA, 7,y — 100k, V,
2,500  volts, V. 100 Vvolts,
and  p, 100), we find S, — 5.
‘This means that mains fluctuations
will be reduced by a factor of
5 before reaching the cathode-ray
tube.  Although this is a step in
the right direction, the advantages
of the stabilizer are not very
marked.

An improved circuit® used by
the writer with some success is
shown in Fig. 3, and it will be
scen that another valve has been
added in series with V| of Fig. 2,

When this circuit is analysed we
find that the stabilization ratio
is:

N LY lu:} (a2 oF]
S5 + —
oot Vo VoV/, 1 1
(approx.)
If we assume that j, — 50 and

7py - 30 kQ, and take the other
parameters as before (V, - 100,
\io 2500 volts, etc.), we find
Se 2000 approximately. This,
of course, is a very useful figure.
It will be noticed that V,; may

——

* Patent applied for.
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be almost any sort of triode pro-
vided it has a reasonably high
amplification factor, and is capable
of passing the load current for the
cathode - ray tube and bleeder
network (about 2 or 3 mA alto-
gether). The maximum anode-
cathode potential of V; is roughly
V', plus the working grid bias of
V,, and need never excced 150
volts at the maximum. Thus,
the potential by which V; exceeds
Vg, appears almost entirely across
V), and this may be a valve of
the K038 class capable of with-
standing about 3 kV.

The resistance looking back into
the stabilizer terminals is approx-
imately Ry = L

g"l3 r
is not usually of much interest ;

if it is, in some particular applica-
tion, then to maintain a low
Ry, V3 should be a valve having
a large mutual conductance.

A further point should be
noted ; provided V; is switched
ot only when V; and V; are
" hot,” V, need only withstand
the fluctuations of the supply
potential plus a margin for safety.
Thus, with ordinary receiving
vahves stabilized output voltages
up  to about 10kV may be
obtained by the use of this circuit.

For the best results the heater
of V', should be supplied via a
' constant-voltage ' transformer,
and the network R,, R, —and
any part of it which may bhe
variable for adjusting Vi - should
be screened.

Vo .
.5, but this

T sometimes happens in elec
tronic control applications that
one is required to close a relay
momentarily (e.g. for 1/10 to
} sec.) each time a relatively short
pulse occurs somewhere in the

circuit. A
A typical example is
the need to

operate an

Pulse
Stretcher clectro-mech-
anical counter

whenever a light beam falling on
a photocell is interrupted.  The
natural choice of circuit for this
sort of service would be a time-
delay trigger circuit of one kind
or another as previously discussed
in these columns. It is not always
remembered that an otherwise un-
desirable quality of a cathode
follower can often be utilized for
the purpose, and this sometimes
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leads to a considerable simplifica-
tion with resultant economy.
The circuit of the cathode-
follower pulse stretcher is shown
in Fig 4. A simple analysis of the
circuit shows that, provided the
amplitude of the input pulse is
considerably greater than the grid
base of the valve, C; charges
(input increasing positively), with
a time constant C,/g,, approxi-
mately, where g, is the mutual
conductance of the valve. When
the input pulse collapses from its
peak to zero, Vyis cut off and C,
discharges through IR, until V,
again  conducts, with a time
constant  of  C, R, -exactly as
would be expected. Consequently,
for an input waveform as shown
in Fig 5(a), an ontput waveform
as at (b) will be obtained provided

1
R >—.
. gﬂt .
It is convenient to note that the

ratio of the rising and falling time

Fig. 4. Cathode-follower pulse
stretcher.

constants is simply g, I3, so that
for large inputs one may loosely
say that the input pulse duration
can be multiplied by the factor
2,.Rp 1t will sometimes happen
that a relatively long time con-
stant R,C, will be needed, and it
is worth remembering that it is
generally preferable to increase
R, rather than C,, to obtain the
desired result. The rate of rise of
cathode potential is limited by
C./g,, and if the rate of rise of
grid potential is in excess of that
possible at the cathode, the valve
will run into grid current in an
attempt to charge up C, rapidly.
A valve with high mutual con
ductance will help to reduce this
trouble, and will also operate
correctly with a lower input ampli-
tude than is the case with a low g,
valve.

If we use an LlF50 for '), make
R, 100 kQ and choose ¢, with
due regard for the imput wave-
forin, an input pulse duration may
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N

certainly be stretched roo times,
or more, and the output waveform
used to operate a valve controlling
a relay or any other device. If

pulse stretching by a greater
+

2 /§~\"“~~(_b)

VA e
0 TIME

Fig. 5. Response (b) of the stretcher
to a typical pulse input (a).

lactor than this is needed it will
usually be desirable to revert to
the mwore complicated but more
flexible time-delay trigger circuit.
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THE performance of the line
timme base is greatly affected
by the core material of the
line-scan transformer. Core losses
are relied upon very largely for
damping and the linearity control,
although it does provide addi-
tional damping, does not give suf-
ficient for some grades of iron.
During flyback, the equivalent

R, G

VIV

)
—it
=

AAAA

TC

(a)

Fig. 1.

1+ w?C 2R 2

capacitauce effect of C, of the ori
ginal diagram is now provided by
a shunt capacitance on the sec-
ondary. This is represented by
C, and Cy in parallel.

A variable capacitor of
0.0015,F maximum should meet
all requirements and Cy would
then be unnecessary. Such a ca-
pacitance is readily obtained from

|
T
T ] ()

(b)

Equivalent circuit of output stage (a) and an alternative equiva-

lent (b) which is approximately valid during the fly-back.

circuit has the form shown in Fig.
1 (a), where L is the total effec-
tive inductance, C the shunt ca-
pacitance, R the resistance simula-
ting the core losses and R, and C,
the components of the linearity
control. The circuit must have a
natural frequency of about
34kc /s, so that one-half cycle is
about equal to the fly-back time,
and be so damped that the over-
shoot on the half cycle is only a
few per cent.

At any single frequency R, and
C, can be replaced by a capaci-
tance and resistance as shown in
Fig. 1 (b). A variation of R, thus
varies simultaneously both the
capacitance and resistance of the
equivalent circuit. Under normal
conditions the resistance variation
predominates. However, if the
transformer core losses are abnor-
mal, the range of control given by
the circuit is inadequate, for it is
then necessary to change C, as
well as R,. This does not form a
<atisfactory arrangement, how-
ever, for the optimum value of C,
is quite critical under some damp-
ing conditions.

It has been found better to mod-
ity the circuit to the form shown
in Fig. 2, so that the damping re-
sistance is dircctly in shunt with
the transformer secondary. The

a 3-gang capacitor with its sec-
tions in parallel, but while this is
convenient experimentally, it is
rather clumsy as a permanent
feature of the set. It is practically
convenient, therefore, to make C,
of s00pF only and to add an ap-
propriate fixed capacitance Cy in
shunt., This must be found by
trial, but. will usually be s500pF.
The capacitor should be rated for
750V peak. An ordinary bakelite-
dielectric reaction capacitor has
been used successfully for C, and
is both cheap and compact. While
the voltage is considerably above
that normally used on such a
component, one has been working
satisfactorily for some time. No
damage to other components is
likely to result from a break-
down. The capacitor must be
mounted with its shaft earthy.

As an alternative to C, and Cg,
a 100-pk variable capacitor can
be connected across the trans-
former primaryv. As this compon-
ent must withstand up to 3-kV
peak, it is usually easier to use
the larger capacitance on the
secondary.

The adjustinent of C is criti-
cal. Adjust the width for about a
6-in picture and examine it care-
fully. If the left-hand side is ex-
panded and there is a whitish ver-

tical linc or band on the right of
this expanded portion, reduce the
resistance by R,,—R,,, If the left-
hand side is linear but folded over,
increase the resistance.  Adjust
the resistance until there is a small
amount of expansion on the left.

Next increase picturc width,
The expansion will be reduced and
may disappear and be replaced by
a foldover. 1f so, increase the re-
sistance. A vertical white line an
inch or so from the left may now
appear. Adjust C, to minimize it.
Continue the process until the
proper width is obtained. Check
the fly-back time on the test pat-
tern, If it is too great, C, must be
reduced and this will necessitate
reducing the width slightly and
readjusting the resistance.

1t is normally possible slightly
to overscan the tube so that there
should be no difficulty in obtain-
ing the full width.  When the
vilues are approximately correct,
the resistance adjustment is not
very critical, but C, needs precise
setting.

The circuit has been used suc-
cessfully with transformers having
cores of Silcor 11, 0.018-in, lamina-
tions, and Silcor III, 0.02-in. With
core materials of greater loss, the
original circuit is preferred.

o @
O] m LINE
5 cons
el
0] Ry CoS5 H=C,
Rao
Rll
RIZ
Rz Ris
16:5Q
= e [ ~HT
v
Fig. 2. Modified damping circuit

recommended for transformer cores

having low losses. The references

are as on the original diagram
except for the new parts C4, Cp.
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ELECTROMEDICAL STIMULATORS

Application of Radar Circuit Techniques
for Diagnosis and Treatment

I N physiotherapeutic and ortho-
paedic practice it is desirable
to  have available certain
electric currents for the purpose of
stimulating muscle and nerve
tissue.  The reactions enable
assessment to be made of faults
in these tissues, and the stimula-
tion can also be used to treat
muscle and nerve fibres.

By passing a d.c. current
through nuscle tissue, a contrac-
uon is obtained and in the past
this was supplied by a source of
d.c. passed through a mechanical
interrupter to the electrode in
contact with the body surface.
The interrupter usually took the
form of a ** Metronome "’ having a
curved crossbar at the top of the
inverted pendulum, one end
dipping into a bottle containing
mercury at each stroke and thus
gave the necessary interruptions.
The speed of the “ Metronome *’
controlled the length of shock and
repetition rate, the shock length
varying approximately from 0.3 to
1.0 second.

Nerve tissue responds to com-
paratively short shocks which have
no effect on muscle fibre, and for
nerve stimulation damped waves
were used. These were produced
by means of a ‘ Faradic Coil ”’
which consisted of a vibrator in-
terrupting a direct current through
the primary of a double-wound
transformer, the current in the
secondary being applied to the
tissue where stimulation was
required.

For diagnosis, muscle reactions
to d.c. shocks were noted and also
the effect of damped waves applied
to motor nerves controlling the

muscle. Large variations were
encountered due to varying
“ Metronome ** and  vibrator

spceds, neither of which was
generally very accurately
measured ; at best the results of
tests were described by different
people in varying ways.

The current generators described
above were more satisfactory in
the treatment of muscles and

By O. B. SNEATH, B.sc.,
and E. G. MAYER, D.sc.

(Multitone Electric Company)

nerves by stimulating exercise,
but were extremely uncomfortable
to the patient and the constant
increase and decav of current to
contract and relax a muscle at a
natural speed in 1nany cases
caused such pain that sufficient
output could not be tolerated.
Experiments were carried out
by Professor A. E. Ritchie, now

stimulator ynit

Ritchie-Sneath
for diagnostic work.

at St. Andrews University, who
found that long pulses of approxi
mately o.1 millisecond duration
produced with electronic square-
wave  generators, stimulated
muscle tissue, whilst shorter pulses
affected motor nerves only, the
reaction falling away rapidly at
o.01  milliseconds. Professor
Ritchie collaborating with O. B.
Sneath, then perfected a muscle
stimulator producing pulses of
100, 10, 1, o.1 and o.or milli-
seconds which could be applied to

muscle tissue in such a manner
that the voltage necessary at each
pulse length to produce a given
stimulation could be accurately
read. A graph could then be
drawn showing voltage against
pulse length. This makes accurate
diagnosis possible by showing the
point when response falls, and the
degree of nerve and muscle de-
genecration.

It was found that the square
voltage pulse output of the elec-
tronic apparatus was comfortable
compared with older forms of
mechanical generators and in-
terrupters, and so this technique
was applied to treatment units.
These units first took the form of
multi-current generators produc-
ing long, medium and short
duration pulses, sinusoidal and
minterrupted direct currents, all
of which could be applied in
various moditied forms with fast
and slow repetition rates, and
surged from zero to a pre-set
maximum strength. A further
instrument has been produced to
replace the old “* Faradic Coil.”
The output is 0.3 millisecond
pulses repeated 50 times per
second, and this output can Le
surged at five different rates with
adequate spacing between surges
for muscle relaxation.

Pulse gencrators have been
extensively developed in connec-
tion with radar and telecommuni-
cation, and whilst electromedical
apparatus is not generally re-
quired to give as great a stability
of pulse length and interval as
radar, it is necessary to be able
to obtain, by switching, pulses of
widely varying lengths and repeti-
tion rates. The pulse lengths
commonly employed are 1 second,
100, 10, 1, 0.1 and o0.01 milli-
seconds, though the longest and
shortest of these are often dis-
pensed with. The repetition rate
required mayv be 50 per second to
produce continuous nerve excita-
tion and also one or several per
second as does the * Faradic
Coil."”
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In apparatus for treatment, as
distinct from diagnosis, the rapidly
repeated pulses require to be
surged or varied from zero to
maximum at a rate from 6 to
100 times per minute depending
on the treatment. Spacing be-
tween surges should be sufficient
to allow muscle tissue to relax and
though this may be achieved
manually by moving the strength
control, it is far more convenient
and accurate for this to be done
automatically.

1t will be realized that the long
pulse lengths and slow repetition
rates involved raise problems of
coupling and decoupling some-
what different from those usually
met with in radio practice.

In addition to square pulses,
sinusoidal and continuous currents
may be required, and provision
must be made for surging these ;
a further requirement is to apply
alternate surges, either with re-
versed polarity or to different
pairs of electrodes in order to
stimulate opposing muscles in
turn.

One of the chief problems in the

design of the apparatus is to
produce this wide variety of
currents without undue com

plexity in the switching, and to
avoild the use of an excessive
number of valves. In general,

the maximum output voltage
required is approximately 100
volts at 100 mA, although for

short pulses of 1 millisecond or
less nearly double these values
may be necessary,

The only standard vaives suit-
able for such relatively high

)

current-to-voltage ratios, are out-
put valves designed for usc in
ac./d.c. instruments as for ex-
ample 35L6°s or Mullard CL33’s
in parallel. By connecting the
screens to h,t. + through suitable
resistors the drop across the anode
load, when the grid is not biased,
may be made only a fraction less

than the h.it. supply voltage,
Applving pulses to the grids,
which are normally biased to

cut-off, causes the valves in the
output stage to resemble a high
speed relay in their action.

The best-known circuit for pro-
ducing square-topped pulses is
probably the multivibrator em-
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To overcome this difficulty the
anode of one of the valves in the
nultivibrator may be coupled to
the grid of the output valves
which serve merely as an ** on-off ”’
switch for the current.

A factor of importance in this
application ot the multivibrator is

the limitation of the maximum
ratio obtainable between the
periods of the two phases. This

depends on the fact that the valve
which is ‘“ blocked ” for the long
period has to have its grid con-
denser recharged during the short
period, and is of the order of the
ratio of the maximum value of
grid leak employed to the anode

+
HT.
RO
S
70 GRID OF
OUTPUT VALVE
Ry
Rio BIAS VOLTAGE
T+
Fig. 2. * Miller integrator’’ type of circuit using a hexode as oscillator.

ploying two triodes. The output
may be obtained from a potentio-
meter in the anode of one of these
triodes, but variations in output
load, and most methods of surging
the power would, in normal
circuits, vary the puwse length,

—

Re

TO GRID OF
OUTPUT VALVE

R,

BIAS VOLTAGE

T+

Fig. 1. Modified multivibrator circuit giving variable pulse length and
spacing.

load impedance. It is not generally
satisfactory to use a grid leak of
more than 10 megohms; thus if the
anode impedance is 10,000 ohms
the interval-to-pulse ratio will be
limited to approximately 1,000/1
although by using a power valve
biased to cut-off on the shorter
pulses, a higher ratio can be
obtained. There is no neced for
the valves to be similar, and a
high-impedance valve with a
higher resistor in the anode circuit
could be used in conjunction with
the power valve.

A modified form of * multi-
vibrator ”’ circuit devised by O, B.
Sneath enabling 10 or 100 micro-
seconds, or 10 or 100 millisecond
pulses to be repeated one a
second, employs a triode and
hexode as shown in Fig. 1. It
will be seen that the triode V, is
coupled to both the inner and outer
control grids of the hexode V,, the
condensers C, to Cg, coupling it to
the inner grid, vary the pulse
lengths. When the time factor of
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the coupling to the inner grid is
greater than that of the outer, the
circuit behaves as a normal multi-
vibrator. the outer grid only being

biased when V, is not passing
current owing to the outer grid
being biased to cut-off ; this
condition applies for pulses of
one millisecond or longer, using
condensers say C, to C,.

For short pulses the anode of V,
remains positive for a period
depending on the coupling to the
outer control grid, which is
adequate to charge the condenser
C,, but the screen from which the
output is taken remains positive
for a shorter time depending on
the coupling condensers C; or C,.
Under this condition the output
from the screen is not a true
multivibrator output, as the un-
biasing of the inner screen is
gradual, but allowing for stcepen-
ing effect due to the gain of the
output valve it can be made
satisfactory.,

Another method of producing
square waves is to apply the out-
put from a multivibrator, both
constants  of which ave longer
than the required pulse length,
through a capacitor and resistor
giving the required period to the
grid of an amplifier which serves
as or contains a limiter,

‘Instead of the usual multi-
vibrator circuit, a form of circuit
which has been previously de-
scribed in Wireless World under
the titles ** Miller "’ or * Blumlein
oscillators may be employed, and
is the start of the circuit for pro-
ducing square pulses shown in
Iig. 2. It was, however, found
advantageous to employ a hexode
rather than a pentode valve, as
this enables the anode to be
biased off by the outer grid with
i lower value of cathode resistor ;
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the outer grid takes the place of
the suppressor, and the two
coupled screens that of the single
screen of the pentode.  The
behaviour of the circuit
is as follows.

Assume the inner grid
of V|, to be biased, the
bias will gradually
decrease as C, discharges
through R,, and both
screen and anode voltage
will fall. The valve V,
causces the time constant of

Multi-treatment unit

providing all types of
current required in
physiotherapy.

U, and Ry, to be multiplied by a
factor equal to one plus the
effective amplification factor of
the valve in conjunction with its
anode resistor R,, and hence the
circuit is very convenient where
long time intervals are required
As the current increases, a point
will be reached where this increase
continues but the anode current
falls and anode potential starts to
rise, due to the cathode resistor
R, increasing bias on the outer
grid ; the rise in anode potential
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This causes grid current to flow as
in the normal multivibrator until
the anode and inner grid drops
back and stability is reached, with
the inner grid not completely
biased to cut-off.

The Tesistor R,, has one end
taken to h.t. rather than to
h.t. +, as this reduces the values ot
C,and R, for a given pulse repeat
rate, it also reduces frequency
instability with varying h.t.
supply.  The output of V, is
taken from the screen and not the
anode, as this circuit has a lower
impedance. It s coupled to V,
through a resistance-capacitance
coupling of long time constant
compared with the pulse length.
and this triode V, has its anode
coupled to the grid of V,. The
coupling condenser C, and resistor
R, between the grid of V, and
h.t. + controls the length of the
pulse.

The pulse is produced once in
each complete cycle of V,, when
the screens of V, suddenly become
positive, causing the anode
potential of V, to drop, and V, to
be biased to cut-off. The steep-
ness of the termination of the
pulses is increcased bv raising the
gain of V,; so that a smaller
change in grid voltage is required

s communicated through con- to carry it out ot the cut-off
- condition to
the low anode
Re R, Potential position.
s
T =,
+0
HT
+
|00A3¢?LUTT5 BIAS VOLTAGE
AC -
Fig. 3. Circuit for periodic amplitude control or surging of pulses at

mains frequency.

denser C, to the inner grid, and
the screen current suddenly rises
until the anode current is cut off
by the bias on the outer grid. and
the inner grid is driven positive.

The most obvious way to surge
a series of rapidly repeated pulses
at a slow rate would appear to be
to vary the h.t. supply to the
output valves.  This, however,
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involves a duplication of the
power valves and also an increase
in the initial h.t. wvoltage and
power dissipation, as there is
bound to be a voltage drop in the
surging valve even when the
surge is at maximum. An alter-
native method is to couple the
grid of the output valve to the
anode of two valves connected
together, one of these wvalves
shown as V, in Fig. 3 ceasing to
pass current during each pulse,
and the other, V,, being arranged
to pass minimum current at the
peak of the surge. The output
valve only passes current when
\', is * blocked ”’ out, the amount
of such current depending on the
state of bias on V,. Fig. 3showsa
circuit for producing surged puises
at a repetition rate of mains
frequency. The circuit of the
surge-producing valve V, is
capable of producing surges with
both a gradual rise and a gradual
decay, but the rise and decay
may be different, and the ratio
is controlled by the value of the
resistors Ry, R,, and to a lesser
extent by the potentiometer R,.
The cycle of operation is as
follows. Assuming the suppressor
grid of the pentode V, is at zero
potential or has only a small
negative bias, the anode will then
pass current, and if R, is suffi-
ciently h'gh, will be at fairly low
potential. Owing to the coupling
through thz potentiometer R, the
inner grid will, however, be some-
what biased, and the total cathode
current fairly low. This will
cause the cathode potential to be
low, and the negative bias on the
~ suppressor will gradually increase,
due to the current flowing through
R,, charging C,. Finally a point
is reached where this bias causes
the anode voltage to rise, which
causes a rise of the inner grid
voltage, and, provided that the
screen resistor R, is low, a sudden
rise in total current through V,
and also of cathode voltage. The
suppressor grid will now gradually
lose bias until the anode becomes
relatively negative again and the
cycle is completed.  Suitable
values of resistors to obtain this
result are: — R, 220kQ; R,
22kQ; Ry, 15kQ and R, a
IMQ potentiometer. A source of
negative bias is required of about
the same voltage as the high
tension. The voltage across R, is
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tairly steady at a low value for a

' part of the cycle and at a higher

voltage for the remainder, but at
the junction of R,, and C, there
is a fairly steady rise followed by
a fairly steady fall of negative
bias. The total length of the
cycle is controlled by R,,. The
junction of R,, and C, is coupled
through a high resistance to V),
which surges the pulses, these
can be produced by applying a.c.
at about 100 volts, 50c¢/s to the
grid of V; through a resistance.
Approximately square pulses are
produced on the anode of V\,,
which is coupled through a con-
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Fig. 4. Stabilizing circuit for h.t.
supply when using long pulses.

denser C, to the grid of V,. This
condenser and a resistor R; to
h.t. + determine the pulse length.

The form of surge usually
desired i: a gradual rise followed
by a rapid decay. The surge
should be effective for about a
quarter of the time, which in
general means that it should be
over half wvalue for about a
quarter of the time. It is of little
consequence how much of the
remaining " time the pulses are
absent or at a low level, It is
probably almost as effective to
have a gradual rise followed by
an instantaneous decay, and a
number of well-known circuits
similar to those used for television
scanning can be adapted for this

purpose. Many of these circuits
can only be varied over the
required range, while retaining

their wave form, by employing
ganged controls.

It is desirable to provide a
source of constant amplitude sinu-
soidal voltage and also to surge
this voltage at varying repeat
rates. Whlst ‘‘ continuous sinu-
soidal ”* is, of course, obtainable
from the secondary of the mains
transformer, it is very involved
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to surge this without entirely
changing the waveform. Probably
the simplest method is to produce
surged square pulses of approxi-
mately 10 milliseconds in length
at a repeat rate of 50 per second
and to connect in parallel with the
output a 50-¢/s resonant circuit.

A special problem arises in
connection with the longer pulses,
and is due to the gradual fall in
voltage after the start of the pulse
owing to the discharging of the
reservoir condensers in the power
pack. This could be solved by the
use of a stabilizing device normally
drawing current comparable with
that of the pulse, but this would
greatly increase the power dis-
sipation of the apparatus, and is
therefore undesirable. The
arrangement shown in Iig. 4 has
been employed,* and the general
effect is that when the valve starts
to draw current, this is obtained
from the condenser C, charged to
open circuit power pack voltage,
but the voltage is dropped by the
resistor R. As the current con-
tinues, the voltage of C, falls, but
the effect is compensated by the
rise of current through the choke
1.. Owing to the non-linear nature
of the rectifier resistance and the
complication due to the first
reservoir condenser, no simple
formula can be given for the value
of R and perfect squaring is not
achieved, but reasonably good
results were obtained with R,
600 ohms, L, 12 henrys, C,,
16uF and C, 32uF.

* Patent has been applied for in connection
with this arrangement.
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PORTABLE RECORD

PLAYER

])ESIGNED for operation from a.c.
mains, the ‘‘Karrigam' record
player made by the V.S.E. Construction
Co., 57, Denman Street, ILondon,
W.1, employs the new all-class B8A
miniature valves and the heaters are
fed in series through a capacitor. Nega-
tive feedback is employed, and the out-
put is 2} watts to a flat-type 6}in mov-
ing-coil loudspeaker mounted in the Id
of the rexine-covered carrying case. A
lightweight Garrard turntable unit is
used and bass-boost at 3.8db per octave
is provided in the 3-valve circuit which
works in conjunction with a high-
quality magnetic pick-up. The weight
of the player is 16§ lb and the price is
£26 195 8d.
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-the answer lies

YPE 1LA4 and 1LBy are small output valves used in portable

battery equipment. Two substitute valves are available : type 3D6
which requires slightly more filament current, or type 1A5GT which
necessitates a change of socket.

To keep battery consumption to a minimum, only one half of the
3D6 Filament is employed, Pins 7 and 8 of th: socket being joined to-

Zether for this purpose. For AC/DC Bat-
a2 ot tery operation type
‘ ONO () () 1A5GT is the only
Gt N .
' C2fA) O\ /G) suitable substitute
as the fi.ament
AN D . \@ DJ:.| ratings of all the
0,0 (OW6) /| valves must be
w gl o iden ical in such ILA4
5 TYPES ILA4, 1L.B4 TYPE 3Dé TYPE IASGT receiuers. ILB4
I CHARACTERISTICS
TYPES ILA4, IASGT TYPE ILB4 TYPE 3Dé ®u
(One Filament) = §
v Filament Voltage 1.4 1.4 1.4 volts =
w Filament Current 0.08 0.08 Ll amp. v
- Anode and Screen Voltages 90 90 90 volts = ;
Anode Current 4.0 $.0 4.2 mA v}
(o) Screen Current 0.8 1.0 0.65 mA $5
T Control Grid Voltage —4.5 —9.0 —~4.5  volts S =
Mutual Conductance 0.8 0.93 1.2 mAlv L9
Optimum Load 25,000 12,000 20,000  ohms g9
T Power OQutput 0.12 0.2 0.18S watts x
S
v VALVE | SOCKET | CHANGE o 53
z CHANGE VALVE | CHANGE O(EEE i H NGE CONNECTIONS ’OTHER WORK 'PERFORMANCE = :‘
FROM OLD TO NEW NECESSARY CHANGE g
D FROM  TO | FROM | TO | SOCKET | SOCKET | ZE
a ] f ! — )
Loctal Disconnect any wires to e
ILA4 3D6 NO CHANGE Pin 7, INCREASED -
Join Pins 7 and 8 of socket - OUTPUT k]
l together =
o=
— 3%
Pin No. 1| Pin No. 2 O e
’ v 2 R se
1ASGT Loctal Octal . o 3 . ; —_ NO CHANGE 0.3
w . 6 N =
8 7 s 8
i ‘§ “
l Decrease Bias =
Locta Resistor to
1LB4 3Dé6 NO CHANGE As for ILA4 give 4.5 volts NO CHANGE
bias only
IASGT ' Loctal Qctal As for ILA4 As above. ROEB#JP(EJE‘P

RIMAR

RADIO VALVES

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY. SIDCUP, KENT.
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Q\HW TEREOPHONIC™
AMPLIFIER

This new amplifier with triode cathode-coupled outpul stages
has the effect of making the reproduction more like the original
than cver before. A small proportion of this improvement
results from the reduction of the Doppler effect, which is
achicved without lowering the damping factor on the speakers,
with the consequent distortion and transient loss which would
follow.

When listening to an orchestra the low frequencies arc usually
heard towards the right, and the high frequencics towards the
left. When reproduced through the Vortexion ** Stercophonic
amplifier with low and high frequency speakers suitably spaced
according to required listening angle, the high and low
frequencies are heard in their relative positions simulating the
effect and appreciation of the original.

This speaker placing is nccessary beeausc our cars are on a
horizontal plane. The effect would be lost if our cars were
positioned one above the other, as can be proved by inclining
the head sideways.

Our efforts to achieve ** Stereophonic ™ results by the use of
various choke and condenser eross-over networks between the
amplifier and speakers were unsuccessful, due to the large
variation of speaker impedance at various frequencies, uncvenly
loading the resonant cireuits.

After many nonths of research we finally achicved our aim
with what is basically two special low-distortion, high-damping
factor amplificrs in one, each covering a portion of the audio
spectrum with a sharp cut per octave at change-over frequency.
The acoustical efficiency of the bass and treble spcakers may
vary, so a balancing control is fitted to the amplifier. This
simplifies the choice of speakers, since each speaker has only a
narrow frequency coverage.

The * Stereophonic ”
invite you to hear a demonstration of what we believe to be

amplifier is now in production, and we

something new and which will add to your enjoyment of musie.

Chassis complcte with valves

Price 303 gns

VORTENION LIMITED, 257.261 THE BROADWAY, W IMBLEDON, LONDON, S.W.19
Telephones : LIB 2814 and 6242-3 Telegrams : “*Vortexion, Wimble, London™
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DEVELOPMENTS

Wireless World

R.C.M.F. Exhibition, 1949

HIS year’s annual private exhibition of radio components and acces-
sories, organized by the Radio Component Manufacturers’ Federation,

was held in London from March 1st-3rd.

The following survey of exhibits

is classified under headings of the main products, with lists of makers. A
general list of cxhibitors, with their addresses, is given at the end.

CAPACITORS

With few exceptions the general
tendency in the design of capacitors,
both variable and fixed, is to reduce
size as far as practicable.

A notable development along
these lines is a new range of fabri-
cated plate (FP) electrolytic capaci-

New method of fixing used on
British Electrolytic Condenser FP
capacitors

tors in aluminium cases made by
the British Electrolytic Condenser
Company, oue of the Plessey group
of companies. By using a gauze-like
material on which pure aluminium
is deposited, the cttective area pre-
sented to the electrolytic is in-
creased by as much as twelve times
compared with plain foil. A 16-uF,
350-V P type, for example,
measures Jin diameter and 1§in high
onlv. Capacitors of from 2 to 50 ul

T.C.C. miniature  Metalmite

capacitors

are available at up to 450V d.c.
working in this pattern; multiple
types were also shown.

Coupled with this development is

the introduction of a new method of
fixing. Short lugs are formed on the
base of the cylindrical case, and
these are inserted in slots arranged
round a centre clearance hole in the
chassis. The lugs are then twisted
to anchor the component.

Plessey adopts this method ot
fixing and so also does Dubilier {or
their latest range of small-sized elec-
trolytic capacitors in aluminium
cascs. They are called ‘" Ear-
mounting '* Drilitics.  As an interim
measure stmall base plates with the
necessary  fixing slots and  centre
hole are available for eyeletting or
bolting to the chassis. 1lunts also
emplov this method of fixing

Group of United Insulators
miniature silvered ceramic

capacitors. The match box
gives a good indication of
their size.

Plastic film is now being used by
1.C.C. tor the dielectric in some of
their latest types. These capacitors
are known as ‘' Plastapacks'’ and
the advantages claimed are very
high insulation resistance, of the
order of 250,000 megohms/uF and
a power factor equal to the best
wica. They also have a negative
temperature co-cfficient. In small
tubular types this range is from 50
to 5,000 pF. T.C.C. have also made
some additions to their Metalmite
range, the latest models being very
small in size and covering capacit-
ances of from 200 pF to o.or uF.

A range of sub-miniature silvered
ceramic capacitors made of a néw
ceramnic, Unilator K 3000, was shown
by United Insulators in various
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IN COMPONENTS

forms. There was a tiny wafer type
measuring }in x §in with wire ends
in 680, 1,000 and 1,500 pF, a small
pearl-shaped model of from o.47 pF
to 470 pF, a tiny tubular in sizes ot
680 pF to o.o1 uF and some double
and triple types up to 2,200 pF.
Erie had a
new  post-type
Ceramicon
smaller than
made hitherto.
It, also, is a
silvered ceramic
and is available
as single, dual

Dubilier Dril-
itic capacitor
with new “Ear-
mounting ”’
feature

or triple units and up to 1,800 pk.

So far as variable capacitors are
concerned the main feature noticed
was even better finish than hitherto.
Small subsidiary band-spread units
embodied in the main assemblage is
used by Wingrove and Rogers
(Polar) and Plessey. The former
were showing an extended range of
miniature tvpes of silvered brass

Group of Polar miniature air-
dielectric trimmers

construction for v.h.f. use and these
included a sub-miniature air trim-
mer on a }in x §in ceramic base and
in sizes of 1-5 and 1-10 pF.

Makers®: Bird (T, V), British Electro
lgtlc Condenser }E), I. Callenders (E,
), British N.8.F. &, M%. Bul%‘n 5
Daly (E), Dubilier (C, E, M, P, T)
(C, T), Ferranti (E, P, Hunt (C, % 3L,
P, T), Jackson (T , London Elec ﬂﬁ?

Manufgctyring  (C, 17[?1‘ Mullard
Plessey '%e V), Bbal 1!7{) Radio (M),
Standard lephones (31, 3. Static Con-
denser (P), Telegraph Condenser Co. (C,
E, M, P, T), Telephone anu!wcurl&; b
(M, P), United Insulatol® (C, M), Walter
{nstruments (1), Wego (C, M, P}
(T), Wingrove & Rogers (T 0
*Abbreviations: C, caramfo; E, electro.
iytio; M, mica; P, Pa er; T, trimmers and
pre-set; V, air dielectric variables.

D
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Developments in, Components—
RESISTORS

Negative temperature resistors are
a comparatively new development
and they are beginning to find appli-
cations in a.c./d.c. receivers to
safeguard valves and dial lamps
when first switching on. When cold
the resistance is extremely high and
it falls rapidly with a rise in tem-

'|= "/16' —*
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One of the new Erie combined
units: a diode filter with circuit
shown below

perature, or with increase in current
through the element. For example,
the latest Standard Telephones
*‘ Brimistors *’ can provide a change
in resistance from 5,000 olms when
cold to 50ohms or so at 250°C. In
terms of current the type CZ1 with
0.1-A valves limits the initial surge
to u.12 A, its resistance change being
3.0000lms when cold to 200ochms
with o.1 A, There are other types
for 0.15-A and 0.3-A circuits as well
as for many other purposes.

Serving the same function is the
new Mullard Varite. This employs
a ceramic type of material and is
made in a variety of types to suit
the function it is required to per-
form. In addition to surge limiting
in a.c./d.c. sets it is being em-
ployed as an automatic picture
height control in television receivers
as well as for many other purposes,

High-stability resistors where con-
stancy is of vital importance, such
as in attenuators and meaguring
equipment, were inore in evidence
this year. Welwyn Laboratories have
developed a new type especiallv
for usb in v.h.f. circuits and said
to be entirely reliable at 100Mc/s
and possibly far beyond. Discs and
rods for embodying in co-axial lines
were shown, " Mullard were showing
the high-stability type in four sizes,
}- to 2-watts rating, while Dubiliér
and Erie each had a comprehensive
range, fully insulated models being
available in either make.
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Little change has been made in
the ubiquitous rqd-type resistor ex-
cept that Morganite now have a
new range with axial wire ends. In
$-watt size the range is 47 ohms to
4.7 megohms and the 1 watt extend
from 22 ohms to 10 megohms.

Makers®: Agdvance (A4), Belling & Lee
(8), British FElectrical Resistance (P, R,
v, '\v&.) British N.S.F. (P, W), Bulgin' (P,
W), Colvern (P, W), Dubilier (C, HS, P,

, V, W), Erg (HS, V, W), Erie (C, P, S).
fgranic SW) Morganite (C, Pg, ullard
NC), ‘Oliver Pell (R, Wj. Painton

3
A, P, V. 'W), Plessey (P), Standard Tele-
phones (NC), Welwyn C, IS, V, W).

*dAbbreviations: A, attenuators; C, com-
position; HS, high stability; NC, negative
coeflicient type; P, potentiometers; R,
theostats; §, suppressors; V, vitreous;
W, wire-wound, fixed and’pre-set.

RESISTOR-CAPACITOR
SUB-ASSEMBLIES

The combined resistance-capacity
unit, once very popular for a.f,
couplings, has now reappeared in a
new dress. Some of the assemblies
are r.f. and i.f. diode filters, while
others are a.f. couplings and de-
couplings. They were shown by
Dubilier and Erie.

A twin capacitor which needs
only the addition of a resistor to
form a diode filter unit was shown
by Stability Radio. This provides
100+ 100pl’ and is of silvered mica
construction.

COILS AND
TRANSFORMERS

Radio Frequency.—The design ot
signal and intermediate-frequency
coils for broadcast equipment has
become, if not standardized, at least
stabilized and the well-tried prac-
tice of the past is still followed.
Perhaps the only change which is
noticeable in the greater number of
miniature types.

Examples of air-core coils were
shown by Automatic Coil Winder,
and Wearite had their well-known P
range. The latter firm also had a
tuning unit on view. This has three
bands for aerial and oscillator tuning
and has dust-iron core coils adjust-
able for trimming. The type 705
covers long, medium and one short-
wave band whereas the 706 covers
3-23Mc/s in two bands as well as
medium waves.

Miniature i.f. transformers usually
have adjustable dust-iron cores for
trimming and are commonly {in to
1in square and about 1%in high.
Models were shown: by Plessey,
Wright and Weaire and Igranic.

Makers: Advance Components, Auto-
matic Coil Winder, Igranle, Plessey, Tele-
dietor, Wright & Weaire.

Mains and A.F.—The advantages
oi the so-called high-frequency power
snpf)lies for aircraft apparatus were
well brought ot by a range of mini-
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ature trapsformers shown by Fer-
ranti. Hermetically sealed and de-
signed to withstand a shock test of
6og a transformer for 70 VA weighs
only 1.17lb and measures 133in by
1}in by 34in. The operating fre-
uency is 1,100¢/s but models for
requencies of 8oec/fs to 2,800c/s
can be supplied.

The s50-c/s types of transformer
show little change. Impregnation is
now quite general and most firms
can supply hermetically-sealed types

for arduous conditions. Some of
these are fitted with pressure-
equalizing bellows,

The range of a.f. transformers

shown by Varley includes intervalve
types. Output transformers are
made by most transformer and loud-
speaker manufacturers.

Makers: Acoustic Products, Advance
Components, Associated Electronic En-
gineers, Automatic Coil Winder, Bulgin,
British Electric Resistance, British Rola,
Celestion,  Electro-Acoustie  Industries,
Ferranti, Goodmans Industries, Igranic,
Oliver Pell Control (Varley), Parmeko,
Partridge Transformers. Plessey, Repro-
ducers & Amplifiers, Taylor Electrical
Instruments, Teledictor, Truvox, Vitavox,
Woden, Wright & Weaire.

Television Coils.—Both Igranic
and Plessey showed television de-
flector coils of the ‘‘bent-up end”’
type together with line- and frame

Igranic television deflector-coil
assembly.

scan transiormers and blocking-
oscillator transformers. Plessey also
bad a frame yoke on view designed
for use with a self-oscillating drive
stage. It is of the U-shaped type
with the windings on the botfom
member, the deflecting field being
produced across the sides of the U.
Makers: Igranic, Plessey.

CHASSIS FITTINGS

One or two new switch designs
have made their first appearance.
Bulgin were showing a new toggle
switch (8.258) with improved ter-
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minals designed to take large con
ductor cables, and an all-moulded
toggle switch (S.377) rated at
250V, 6 A with insulation greater
than 40MQ at 250V. This latter
type is suitable for non-earthed
apparatus and meets the require-
ments of many Continental
countries. .\.B. Metal Products
were showing a light-action lid-
aperated switch (Tvpe DS1) for use
i personal portable receivers and
also the prototype of a coupled
switch unit for radio-gramophone
television sets,

Makers*: . B. Mctal Products (8).
Antiference (P8), Associated  Electronie
Engineers (TB), Belling & lLee () CRNI.
PRCSCTD VHD VP, British Electrical e
~istan Ky, B L Callender’™s €1, Biitish
Mechanical Productions (¢, CItH, F. Ms,
PooPS, ST T, VL VP British d
(8), Buwilgin (U, F, G, . K. L. M, I's.
SOT. VH, VI, Carr Fastener (C. CRIL K.
F. Lo MS, PS, ST, TB, VA VP, VI
Clarke (P), Colvern (TB), Edison Swan
Blectric (CRI, Electrothermal (s, VR).,
Erie (8). Hallam, Sleigh & Cheston (1),
Taranic (PS), Imhof (CH, I’ ), Jackson
(D), Long & Hambly (PS, RM, TM, VI,
McMurdo (K. VH), Oliver Pell (81, Pain
ton (K, P8, & T}, Plessey (U, D, PR, 8,
Vi, Relianee Electrical Wire (. PS),
Reslosound (PS), Ripaults (C, 1), saliord
Electrical Instruments (D), Erwin Scharf
(K). Shipton (J, %), Standard Telephones
& Cables (C, Ps, 8), Taylor Elecetrical

{, S. T), Telegraph Constroction &
Maintenauce (C, PS, T). Telephone Mann-
facturing Co. (I, Tucker Eyelet (E, T,
VT). J. & H. Walter (CH, P, 1t), Walter
Instruments (S), Wingrove & Rogers (D),
Wright & Weaire (8).

Abbreviations: C,

conneetors;  CRH,
cathode ray tube holders: CH, chassis; D,
drives; E. exelets; F, fuses and fuse.
holders; G. group boards: I, instrument
monntings: J, jacks; K. knobs; L, lamp-
holders; MS, mounting strips; P, pancls;
PS, plugs and sockets; R, rmaeks; KM,
rubber mountings: S, switches; ST, solder-
ing tags: T. terminals; TB., terminal
blocks: TM. television masks; VH, valve
holders; VP, valve pins; VR, valve re-
tainers; VT, valve top conneetors.

VIBRATORS

Little change has occurred in
vibrators for h.t. supplies and both
synchronous and non-synchronous
types were in evidence. Input volt-
ages range from 2V to 24V, but 6 V
and 12V are the most usual, while
the power ratings are 10-120W.
Complete vibrator power units were
also shown.

Makers: Bulgin,
Wright & Weaire.

AERIALS

Those firms concerned with the
production of aerial equipment have
given quite a lot of thought to the
design of television aerials and
accessories.  These call for good
engineering practice since in the
main they are self-supporting struc-
tures. or example, Antiference
have introduced a 3-element array
for ‘‘fringe areas’'’ consisting of a
director one-eighth wavelength in
front of the aerial element and a
reflector a quarter wave behind.

Plessey, Wimbledon,

»
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Jelling-Lee  outdoor television
aerials are now constructed of a
high-tensile  light-weight  alloy,
thereby considerably easing erection
and lessening the strains and
stresses on the fix-
ing harness or wall
brackets. A new
tvpe of pole cap is
emploved, which

in conjunction

Ferranti
stabilizer

points,

(Left)

with a limited number of standard
parts, enables aerials to be
assembled on the site for every
likely form of mounting. Belling
and Lee also have a range of indoor
television aerials, the newest being
the ““ Doorod '’ model. The upper
half of this aerial is a copper rod but
the lower half is a length of 300-ohm
twin polythene insulated flexible
which can be run at right angles to
the vertical element, straight down,
below the carpet or even coiled.
Makers®: Antiference (Al, B, T). Belling
& Lee (AL, B, F. T), B.I. Callenders (Al
F). London Electric Wire Co. & Smiths
(W), Reliance  Electrical  Wire (W),
Ripaults (W), Telegraph Construction &
Maintenance (F).
*Abbreviations: Al
B, broadcast; F.
W, aerial wire,

VALVES

Miniature valves with the B7G,
B8A and BgA bases are far from
being new, but what is new is the
appearance of complete ranges for
all purposes from broadcast receiv-
ers to e.h.f. input stages. An ex-
ample of the last is the Brimar
12AT7, a double triode witha 12.6-V
heater centre-tapped for use on
6.3V. Each section has a mutual
conductance of 6.6 mA/V and the
valve will oscillate up to 700 Mc/s.
It is suitable for use as a grounded-
grid input stage.

Mazda valves include & range
with 0.1-A heaters for series opera-
tion. Among them is a high-g r.f.
pentode, the 10F3, with a mutual

anti-interference;
feeders; T, television;

KD6o

Television aerial
outlet box feed-
ing two receiver
shown
by Antiference

135

conductance of gmA/V, while a
triode-heptode frequency-changer, a
variable-mu pentode and a duo-
diode-triode are included in addi-
tion to an output tetrode.

The Osram television pentode
has the B7G base. It is the
777 and has a 0.3-A heater.

Mullard exhibited valvesrang-
ing from the well-known Ejo
series to sub-miniature types for
hearing-aids. A series of valves
designed for series-heater opera-
tion in a.c./d.c. television sets
was shown; the PL38, a line-
time base output valve is simi-
lar to the EL38 but has a 30-V,
0.3-A heater.

Among the range of Ferranti
valves, the KD6o neon voltage-
stabilizer is of interest. With a
normal drop of 63V it will give
regulation of +0.4V for a cur-
rent of 0.125-2.5 mA. The tube
has end caps and can be used as
a visual indicator.

Makers: Ediswan, Ferranti, G.E.C,,
Mullard, Standard Telephones &
Cables.

CONTACT RECTIFIERS

Copper-oxide and selenium recti-
fiers now find wide application in
telecommunications. Their use in
power supplies is well known and
there is hardly any limit to the
range of voltages and currents with
which they will deal. Compact
types for up to 2.5kV at 0.5mA were
shown by Westinghouse, who also
had e.h.t. supply units on view.
These provide some 4kV from a
350-0-350V input.

In  addition, signal-frequency
types are made and find great appli-
cation at the lower radio and audio
frequencies, especially in telephone
equipment. Bridge rectifiers for
meters are also popular and the
Salford types have a bakelite case
for the rectifier elements, the whole
being sealed under pressure in a
polythene outer case.  The 1-mA
type has a frequency response ex-
tending to 10okc/s.

Makers: Salford, Standard Telephones &
Cables, Westinghou-e,

CATHODE-RAY TUBES

The television tubes shown were
universally for magnetic deflection
and were chiefly gin and 12in types,
although Mullard had a 24in pro-
jection tube. This is the MW6-2.
It is intended for use with a
Schmidt optical system to give a
picture 15in by 12in with a 25kV
h.t. supply. The well-known g¢gin
and 12in types were also sbown.

The Ferranti Tr12/46 is & 12in
tube with a triode gun rated for
operation at 7 kV with a peak beam
current of 150 A, and needing 24 V
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signal input. Brimar showed a flat-
faced r2in tube—the CrzB—with an
aluminized screen which draws
200 pA at 12kV. This fum also
bad a gin type of more normal de-
sign.  Aluminizing is not only
claimed to give a brighter picture
but also to give freedom from ion
burn.

Flat-face gin tubes were displayed
on the G.E.C. stand. There are
several models, the differences being
mainly in the presence or absence ot
external graphite coatings and in the
tyEe of heater used.

diswan showed ¢gin and
types with triode guns.

akers: Ediswan, Ferranti, G.E.C., Mul-
lard, Standard Telephones & Cables.

INTERFERENCE
SUPPRESSORS

The radio interference suppressors
shown at this exhibition can be
broadly divided into two classes:
those that are incorporated in, or in
some way connected to, offending
electric appliances and those that
are interposed between the radio
receiver and the mains supply point.
The function of the former is to pre-
vent intermittent voltage or current
surges being radiated or being in-
jected into the supply mains while
that of the latter is to prevent any
such surges on the mains reaching
the radio receiver.

Makers®: Belling & lee (Alf' M, R),
Dubilier (Ap, M), Erle (M), Hunt (Ap),
Morganite (M), Static Condenser (Al;{);,
Telephone Manufacturing Co. (Ap, o
Telegraph Condenser Co. (Ap, R).

*Abbreviations: Ap, appliance; M, motor
car; R, receiver type.

SOUND REPRODUCTIONS

Pickups.—A new B.T.H, light-
weight pickup has been introduced
by LEdison Swan Electric. It is of
the moving-iron type and makes use
of a special needle designed for ease
of replacement. The weight at the
needle point is 0.6 0z, and the output
is of the order of 3.5mV with an
impedance of 20 ohms.

There seems to be a trend towards
the use of high-impedance windings
in high-fidelity pickups in order to
obtain an output of the order of 0.3
to 0.5 V without the use of a step-up
transformer. Both Ccllaro and Ger-
rard fit pickups of this type in their
record changers.

Plug-in pickup heads are also the
order of the day, and Garrard can
supply three alternative heads—
‘“Standard’’ for ordinary needles,
output 0.5V, impedance 9,000},
needle pressure 2 oz; ‘' Miniature "’
for miniature steel needles, output
0.3V, impedance 4,000%, needle
pressure 1 oz; and * High Fidelity **
with natural sapphire point, output
0.35V, impedance 6,500(1, stvlus

12in
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Plessey can also

pressure 1 0z.
crystal,

supply alternatively a
** Decca "’
dynamically

moving-iron, or a
tnoving-coil

balanced

Goldring

radii.
correctlon for the

pickup head in their single record-
player unit.

Erwin Scharf (‘‘Goldring’’) have
produced a pickup outfit of particu-
lar interest to quality enthusiasts.
[t has been named ‘‘ Headmaster "’
and includes as standard three inter-
changeable lightweight moving-iron
heads with sapphire styli having tip
radii of 2, 24 and 3 mils, the first
for deeply cut records, the second
standard and the third for worn or
noisy grooves. A head can thus be
chosen to suit any type or condition
of record, and a microgroove head
can be added later if required. The

Cosmocord '‘ Microcell *’ crystal

pickups. (Top to bottom) single-
pivot tone arm with type GP1y
head ; tone arm for Type GP1s
head ; additional needle pressure
weight for 78 r.p.m. recordings;
and a group of Type GPis
cartridges.

‘* Headmaster '* pickup with three
interchangeable heads having styli of different
A tone compensation unit provides
principal British and
American recording characteristics.
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outfit includes a variable-ratio out-
put transformer, and a three-posi-
tion tone equalizer adjusted to suit
H.M.V., Decca and the American
N.A.B. recording
characteristics.

The new Cosmo-
cord type GPr1s
‘*Microcell **  crys-
tal pickup is ap-
proximately 4in dia-
‘neter and §in deep
and has an inter-
hangeable  stylus
arm. Sapphire
points of 0.0025in
radius for standard
TR-r.p.m. records
and o.0orin for
microgroove records
ire available and a
single-pivot tonearm
has been (esigned.
When using  the
microgroove point,
the pressure required is only 7gm
and an extra weight is provided to
bring the pressure up to the still low
figure of 14 gm for standard records.
The output is 0.75 V on standard re-
cords and 0.5 V on microgroove.

In an alternative arrangement
(Type GP17), in course of develop-
ment, a bakelite capsule will be used
for microgroove and a separate
metal capsule for standard 78 r.p.m.
records, thus automatically ensur-
ing the correct relationship between
weight and tip radius.

Makers: Collaro, Cosmocord, Edison
Swan Electric, Garrard, Plessey, Erwin
8charf.

Record Changers.—~The Garrard
RC70, which will play up to ten ro-
in or ten 12-in records with a change
cycle time of 4 seconds, is normally
supplied with an a.c. motor, but
for use in countries where mains
supplies may not be available a per-
manent magnet d.c. motor, with a
large-diameter horizontal governor
mechanism has been designed, for
supply voltages as low as 6V.
Ample power is developed for an
expenditure of only 12 watts.

In the Collaro RC49 a rim-drive
mechanism has been fitted in which
the idler wheel is automatically re-
tracted when the motor is switched
off, thus preventing the formation
of “flats”’ on the circumference,
due to the overrun of the turntable.
Another interesting feature of this
record changer is the safety device
which prevents the tone arm from
being lowered unless there is a re-
cord on the turntable; it is impos-
sible to ** play the cloth’’ or dam-
age the pickup movement.

Makers®: Birmingham Sound Repro-
ducers (DR, GM, GU), Collaro (DR, GM,
GU, RC), Garrard (DR, GM, 4U, RC),
Plessey (GU., RC).

*Abbreviations: DR, disc recorders; GM,

gramophone motors; GU, gramophone
units; RC, record changers.

-
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Loudspeakers. — Au interesting
corner-cabinet reproducer based on
the design of P. W. Klipsch was
shown by Vitavox. It makes use of
the new K15/ 40 I5-inch unit work-
ing into a re-entrant horn for the
lower register (30-500-¢/s), and a
Type Sz pressure unit and H.F.
horn for the range 500-15,000¢/s.
The cabinet is of excellent design
and workmanship and the instru-
ment as a whole should appeal to
the connoisseur; the price is £135.
Incidentally the K15/ 40 unit is ob-
tainable separately with alternative
diaphragms for horn or haflle load-
ing.

The Goodmans i2in range of loud-
speakers is now available with dust-
proof construction comprising a
hakelized linen back centring dia-
pragm and hemispherical gauze
tront cover inside the diaphragm.
A high-tlux version (Type Rzz) of
the  single-diaphragm Tz is now

Permanent-magnet low-voltage driving
motor with large-diameter governor,

used
changer.

available with a density of 17,500
gauss in the 1}in diameter gap.

Loudspeakers for the set manu-
facturers were mostly of the low-
leakage centre-pole magnet type,
notable examples being shown by
Acoustic Products (Lectrona),
British Rola, Celestion, Electro
Acoustic Industries, Plessey and
Teledictor.

The new ** 700" series shown by
Reproducers and Amplifiers  was
notable for the high-quality stan-
dard finish and included a 12-in size.
Truvox have introduced an ellipti-
cal loudspeaker (Type BX4) mea-
suring 4inx 6in  approximately,
which should solve many of the
problems met with by designers of

compact portables.

Makers: Acoustic Products, British Roln,
Celestion, Edison Swan Electric, Electro
Acoustic Industries, Goodmuns Industries,
Plessey, Reproduters & Amplifiers, Reslo-
sound, Teledictor, Truvox, VYitavox.

"

Microphones.—The new '‘ Sinter-

in the Garrard RC70 record

Wireless World

cell " crystal microphone made by
Cosmocord incorporates a front dia-
phragm of porous sintered bronze,
which acts as an acoustic filter and
gives a smoother response than nor-
mal diaphragm crystal types.

Reslosound were showing a rib-
bon microphone (Type RV) of very
compact design with a ribbon area
of only 0.15 sq in and 2} microns
thickness.

FFor ultrasonic measurements Cos-
mocord have produced a *‘ pressurce
standard *  (Model SI1) consisting
of a probe microphone and pre-
amplifier head. The pickup head is
a hermetically-sealed crystal unit
of small diameter, to minimize dif-
traction errors, and the useful fre-
quency range is 100c¢/s-zokefs in
air and 1ooc/s-1ooke/s in water.

Makers: Birmingham Sound Reproducers.
Cosmocord, Reslosonnd, Vitavox.

Magnetic Recorders.—A console
type magnetic tape recorder
(BCS-3254) shown by Sal-
ford Electrical Instruments is
now in production and has a
playing time of 1 hour 50
minutes. A total length of
1,000 vds of iron-oxide coated
tape is accommodated in the
114-in diameter reels.

Tn the ‘* Tape Deck’’ mag-
netic recorder, produced by
Wright and Weaire as a unit
for incorporation in anv tvpe
of equipment. the method of
loading the tape has been
considerably  simplified and
wo threading is necessary.
The reels hold 1,250ft of
tape, giving a playing time of
70 minutes at 3} in/sec, or 35
minutes at 7 in/scc. A foot-
age indicator is included. If
desired, two tracks can be
recorded in the width of the
tape and played either con-
secutively or simultaneously. The
controls are simple and operation is

virtually foolproof.
Makers: Salford Electrical Instruments,
Wright and Weaire,

MATERIALS

Magnetic Alloys.—In addition to
the standard range of high-perme-
abilitv  alloys  such  as
Mun:ctal, Rhometal and
Crystalloy, the Telegraph
Construction and Mainten-
ance Co. were showing
I1.C.R. alloy which has
ieen developed specially for
use in transducers for mag-
netic amplifiers.

“ Tape Deck "’ magnetic
recorder, by Wright and
Weaire.

The Permanent Magnet Associa
tion were showing for the first time
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two new permanent magnet alloys
containing the comparatively rare
element niobium. From the follow-
ing table it will be seen that higher

coercivities have been obtained
without sacrifice of energy
(BH max). Alcomax II which has

been in use for some time is in-
cluded for reference.

Remanence BHmax Coercivity
Alcomax II ... 12,400 4.3 %10 570
Aleomax 111 12,200 4.75%10° 650
Alcomax IV 11,200 4.3 x10* 750

Examples of short centre-pole
magnets for loudspeakers and

special pickup magnets using the
new allovs were shown.

Wires and Cables.—Instrument
wires with sate working tempera-
tures of 110°C and dielectric
strength of 0oo volts per mil. were
exhibited under the name of
“ Lewmex' by London Electric
Wire Co. and Smiths. The enamel
is a synthetic compound of poly-
vinyl acetal modified with phenol
formaldehyde and shows improved
mechanical and solvent-resisting
qualities over conventional oil-based
enamels.

A range of special microphone and
loudspeaker cables has been de-
veloped by British Insulated Callen-
der’s Cables for the public address
industry. Type T3108 contains twin
screened-core microphone cables and
two additional conductors for relay
or signalling circuits in a p.v.c.
onter sheath only o.13in in dia-
meter. The cables for loudspeake-
surtace wiring (Rgoor and Rgooz)
are twin flat cables with 0.036in and
o.050in conductors insulated with
polythene and sheathed with p.v.c.
The range of connecting wires made
by this firm includes silicone rubber
and p.c.p. (polychloroprene}.

Insulants.—The outstanding de-
velopment since last year has been
the introduction of polytetrafiuor-
ethylene, a substance similar in ap-
pearance to polythene but with
improved electrical properties and
greater thermal stability. Examples
of the application of this material
in the construction of valveholders,

connectors, etc., were shown by
British  Mechanical  Productions
“Clix ')

Solders.—A new shape of core
with a fluted cross-section has been
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developed by H. J. Enthoven and
Sons, who state that the reduction
in the thickness of the solder wall
gives better dispersion of the flux
on fusion. A similar development is
anunounced by the Du Bois Com-
pany.

Multicore solders have intraduced
a new two-core solder with ‘‘ Arax,"’
a non-resin, extra-active, acid-free
flux for difficult soldering problems.
It is not intended to replace
‘“Ersin’’ three-core solder, which is
more suitable for radio and electrical
work,

Makers®: Antiference (C,\), Associated
Technical Manufacturers (CO, IM, IS,
PVC, W), Bray (CE), B. 1. Callender’s
(c, Co, PVC, 8, W), British Rola
(L), Bullers' (CE{, Clarke (1M, MI),
De La Rue (IM, IS, W), Du Bois (8),
Duratube & Wire (B, IM, 1S, PVC, W),
Enthoven (8), Hellermann (IM, iS), Lon-
don Electric Wire Co. & Smiths (IS, W),
Long & Hambly (IM), Magnetie & Elec-
trical Alloys (DC, L, M), Mullard Elec.
tronie Produets (C, M), Multicore (8),
Murex (M, MO, T), Permanent Magnet
Association (M), DPlessey (DC). Relianee
Eleetrical Wire (B, C, CO, PVC, W),
Ripaults (B, C, CO, IS, PV(C, W), Su![ord
Electrical Instruments (DC), G. L. Scott
(L), Spicers (1M, 18), Standard Telepliones
& Cables (C, CO, M, PVC, W), Stcatite &
Porecelain (OE), Suflex (B, CO, 18, PVC,
W), Symons (IM, 1S, PVC, V), Taylor,
Tunnicliffe (CE), Telegru[ph Construetion
& Maintenance (C, CO, 1M, 1S, L, M, PVC,
W), Telephone Manufacturing (DC),
United Insulator (CE). .

*Abbreviations: B, Bralding; C, cables;
CE, eeramics; €O, cords; DG, dust cores;
IM, insulating materials; 18, insulating
sleeving; L, laminations; M, magnetic
alloys; MO, molybdenum; MI, mica pro-
ducts; PVC, polyviayl chloride tapes,
wires, ete.; S, solder; T, tungsten; V,
varnished materials; W, covered wires,

LIST OF EXHIBITORS

A.B. Metal Products, Ltd,, Hatton Works.
Feltham, Mddx. . .
Acoustic Products, Ltd., 50-68, Britannia
Walk, City Road, London, N.1.
Advance Components, Ltd., Back Road,
Shernhall Street, London, E.17,
Antiference, Ltd., 67, Bryauston Street,
ngineers,

London, W.1. .

Associated  Eleetronie Ltd.,
Dalston Gardens, Stanmore. Mdudx,

Assoeiated Teehnieal Manufacturers, Ltd.,
Vincent Works, New Islington, Man-
chester 4, Lanos. ) )

Automatic Coil Winder & Electrical Equip-
ment Co., Ltd., Winder House, Douglas
Street, London, S.W.I1.

Belling & Lee, Ltd.,, Cambridge Arterial
Road, Enfield, Mdilx. )
Bird, Sydney 8., & Sous, Ltd., Cambridge
Arterial Road, Enfield, Mddx.
Birmingham Sound Reproducers, Ltd.,
Claremont Works, Old Hill, Staffs,
Bray, Geo., & Co., Ltd., Leicester Place,

Blackmans Lane. Leeds 2, Yorks.
British Electric Resistanee Co., Ltd.,
Queensway, Ponders End, Mddx.
British Electrolytic Condenser Co., Ltd.,
52, Vicarage Lape, ,Ilford, Essex.
pritish Insulated Caliender’s Cables, Ltd.,
Surre; House, Embankment, London,

.C.2.
British M&chanlcal Productions, Ltd., 21,
Bruton utree& Lgndon. Ww.1.
British .\I%pld Jastics, I.td., Avenue
'orks, Walthamstow Avenue, London.

B4,
British N.8.F, Co., Ltd., Ingrow Bridge
Works. Keighley. Yorks,
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British Rula, Ltd.. Ferry Works, Summer
Road, Thames Ditton. Surrey.

Bulgin, A. F., & Co., Ltd., Bye-Pass Road,
Barking, Essex.

Bullers, %td.. 6, Laurence Pountney Hill,
Caonon Street, London, E.C4.

Carr Fastener Co., Ltd., Brantwood Works,
Tariff Road, London, N.17.
Celestion, Ltd., Ferry Works,
Road, Thames Ditton, Surrey.
Clarke, H., & Co. (Manchester), Ltd.,
Atlas  Works, DPatricroit, Manchester,

Lancas.
Collaro, Ltd.,, Ripple Works, Bye-Pass
Road, Barking, Essex.
Col]vern, Ltd., Mawneys Road, Romford,
X

Summer

Cosmocord, Ltd., 700, Great Cambridge
Road, Enfleld, Mddx.

Daly (Condensers), Ltd., West Lodge
Works, The Green, Ealing, London, W.5.

Dawe Instruments, Ltd., 130, TUxbhridge
Road, Hanwell, London, W.7.

De La Rue Insulation, Ltd., lnperial
House, 84, Regent Street, London, W.1.

Dubilier Condeuser Co, (1925), Ltd., Ducon
Works, Victoria Road North, Acton,
London, W.3.

Du Bois Co., Ltd., 15, Britannia Street,
King’s Cross, London, W.C.1

Duratube & Wire, Ltd.,

Fz'xggs Road,
Feltham, Mddx,

Edison Swan Electric Co., Ltd., 155,
Charing Cross Road, London, W.C.2.
Electro Acoustie Industries, Ltd.. Stam-
ford Works, Broad Lane, Tottenham,

Enginecring,

London, N.15.
Ltd., 270,
London, E.7.

Elcetrothermal
Neville Road

Enthoven, H. fl., & Soms, Ltd., Croydon
Works, 230, Thornton Road, West Croy-
don, Surrey.

Erg Industrial Corp.. Ltd., 10, Portman
Square, London, W.1.

Ltd.,

Hendon,

Erie Resistor,

Carlisle  Road, The
Hyde, 9.

London, N.W.9
Ferranti, Ltd., Hollinwood. Lancs,

Garrard Engineering & Mfg. Co., Ltd.,
Neweastle Street, Swindon, Wilts,

General Eleetric Co., Ltd., Magnet House,
Kingsway, London, W.C.2,

Goodman’s  Industries, Ltd.,
Road, Wembley, Mddx.

Laneelot

Hallam, Sleigh & Cheston, Ltd., Widney
Works, Bagot Street, Birmingham, 4,
Warwick.

Hellermann  Eleetric, Ltd., Tinsley Lane,
Crawley, Sussex,
Hunt, A, 1II.,, Ltd.. Bendon Valley,
Garratt Lane, London, §.W.18,
tgranic Electric Co., Ltd., Elstow Road.
Bedford,
Imhof, Alfred, Ltd., 112.116, New Oxford
Street, London, W.C.1.

Jackson Bros. (London), Ltd., Kingsway,
Waddon, Surrey.

London Electric Wire Co., & Smiths, Ltd.,
24, Queen Anne’s Gate, London, S.W.1.

London Eleetrical Mfg, Co., Ltd., 459,
Fulham Road, London, 8.W .6,

Long « lamhly, Ltd.. Empire Works,
Slater Street, High Wycombe, Bucks.

Magnetic & Electrical Alloys, Ltd., 101-
103, Baker Street, London, W.I.
McMurdo Instrument Co., Ltd., Asltead,

Surrey.
Measuring  Instruments  (Pullin),  Ltd.,
Electrin  Works, Winchester  Street,

Acton, London, W.3.

Metro Pex, Ltd., 71, Queen’s Road, Peck-
ham, London, 8.E.15,

Morganite Resistors, Ltd., Bede Trading

Estate,_ Jarrow, Co. Durham.
Mullard Electronic Produets, Ltd., Contury
g’ogse, Shaftesbury Avenue, London.
L2
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Multicore S8olders, Ltd., Melller House,
Albemarle 8treet, London, W.L
Murex, Ltd., Rainham, Essex.

Oliver Pell Control, Ltd., Cambridge Row,
London, S.E.18,
Painton & Co., Ltd.,, Kingsthorpe, Nor-

thampton.

Parmeko, Ltd.,, Percy Road, Aylestonc
Park, Leicester.

Partridge ‘Transformers, Ltd., Rocbuck
Road, Tolworth, Surrey.

Permanent  Magnet ssociation, 301,

Glossop Road, Sheflield, 10, Yorks.
Plessey Co., Ltd., Viearage Lane, ilford,
Essex.
Plessey International, Ltd.,

Vicarage
Lane, Iliford, Essex.

Reliance Electrical Wire Co., Ltd., Staffa
Road, Leyton, London, E.10.

Reproducers & Amplifiers, Ltd., Frederick
Street, Wolverhampton, Staffs.

Reslosound, Ltd., 369, City Road, Lundon,

.C.1.
Ripaults, Ltd., Southbury Road, Enfield,
Mddx.

Salford Electrical Instruments, Ltd., Pecl
Works, Silk Street, Salford, Lancs.
Scharf, Erwin, 49-51, De Beauvoir Road,
London, N.I.

Seott, Geo. L., & Co., Ltd., Cromwell Road,
Ellesmere Port, Cheshire.

Shipton, E.,, & Co., Ltd., Ferndown, North-
wood Hills, Mddx.

Spicers, L‘t;i., 19, New Bridge Strect, Lon-

don, E.C4.

Stability Radio Components, Ltd., 14,
Norman’s Buildings, Central Street,
London, E.C.1.

Standard Telephoncs & Cables, Ltd., Con-
naught Housc, Aldwych, London, W.C.2.

Static Condenser Co., Ltd., Toutley Works,
Wokingham, Berks,

Steatite & Porcelain  Products, Ltd.,
Stourport-on-Severn, Worcs.
Suftex, Ltd.,, Aintrce Road, Perivale,

Greenford, Mddx.
Symons, H. D., & Co., Ltd., Park Works,
Kingston Hill, Surrey.

Taylor Electrical Instruments, Ltd., 419.
424, Montrose Avenue, Slough, Bucks.
Taylor  Tunnicliff  (Refraetors), Ltd.,
Albion Works, Longton, Stoke-on-Trent,

Stafls,
Teledietor, Ltd., 214, Birmingham Road,
Dudley, Warwieks.
Telegraph  Condenser Co., Ltd., Wales
Farm Road, North Acton, London, W.3.
Telegraph  Construction & Maintenance
go(.;.oLtd., 22, Old Broad Street, London,

Telephone Mfg. Co.. Ltd., lollingsworth
Works, Martell Road, West Dulwich,
London, 8.E.21.

Truvox 'Engincering Co., Ltd., Truvox
House, Exhibition Grounds, Wembley,
Mddx.

Tucker, G., Eyelet Co., Ltd., Walsall Road,
Birmingham, 22, Warwick.

United Insulator Co., Ltd., Oakeroft Road,
Tolworth, Surbiton, Surrey.

Vitavox, Ltd., Westmoreland Road, Lon
don, N.W.9,

Walter Instruments, Ltd., Garth Road,
Lower Morden, Surrey.

Walter, J. & H., Ltd., Farm Lane, Fulham,
Tondon, S.W.6.

Wego Condenser Co.. TLtd.,, Bideford
Avenue, Perivale, Mddx.
Welwyn  Electrieal Laboratories, Ltd.,

Links Road, Blyth, Northumberland.
Westinghouse Brake &  Signal Co., Ltd..
82, York Wuy, King's Cross, London,

N.1.
Wimbledon Engineering Co., Ltd., Garth
Road, Lower Morden, Surrey.

Wingrove & Rogers, Ltd.. Polar Works,
0)d Swan, Liverpool, Lanes.
Woden Transformer Co., Ltd.,

Road, Bilston, Stafls.
Wright & Weaire, Ltd., 188, Sloane Street,
London, 8.W.1.

Moxley
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Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

Distant Television Reception

A B

There are many cases on record of
viewers getting a consistently poor
television picture, while others, miles
further away from the television
transmitter obtain results beyond
expectation. The reason generally
given for this inconsistency may be
illustrated as above. The dipole
‘A may be considered to be
fifty miles from the transmitter. The
waves close to the ground at this
point have been attenuated consider-
ably, but those higher up are still
strong, they pass over the hill and
the (un-attenuated) waves bend
down and meet the dipole” B”
which may enable the viewer to
enjoy a much stronger signal. Close
in under the shadow of the hill, at
“C" there would probably be a
‘“ dead '’ spot where little or no signal
would be received.

*1. ** Doorod ’ Television Aerial.

We have been somewhat alarmed
at the results reported from this new
fully dimensioned indoor dipole.
Reports come in that they are being
used, with considerable satisfaction,
in places as far from Alexandra
Palace, as Southend and St. Albauns,
ie. 30 and 18 miles respectively.
Whereas, we first claimed five or six
miles and later eight to ten miles.

We have made calculations based
on known field strengths and find
that the results are less surprising
than was first thought

The only condition against which
one must guard is the presence of
concealed pipes, girders or other
conductors in the walls (outside
drain pipes), etc, which happen to
be a functional distance from any
proposed indoor dipole.

A Need for Caution.

It should not be overlooked that a
new Television receiver is in its first
flash of high gain, the valves are
giving full emission, everything is
just right. Such a receiver may give
satisfactory results with an indoor
aerial at exceptional distances, but,

it is quite possible that after a few
months use, the gain of the receiver
drops, you can no longer hold syn-
chronisation, and disappointment
sets in, Everything is normal, and
an outside aerial is necessary.

Use of *‘Doorod’*1. as a
‘“ Veerod *'*2.

The * Doorod "’* may be used as a
‘“ Veerod " either inverted or “ V"
style thus endowing it with direc-
tional properties at the expense of
slight loss in pick-up. The * Doorod *’
may be so arranged on the wall of the
hall of a house as indicated in the
diagram, On the ground floor,
upstairs landing, or for maximum
resultsin the loft. In certain positions
an extension length of coaxial cable
will be necessary.

%,
&,
%
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7
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In locating a ** V""" shaped dipole
to take advantage of its directional
properties, start with one element
pointingin the direction of the trans-
mitter. It may be useful to bear in
mind that the ‘ Veerod' has a
very marked minima at right angles,
This feature may be used to reduce
interference. N

The Why and Wherefore of the
‘* Veerod.”’

It is all a question of polarisation.
in a house it is difficult to be certain
what vou are dealing with—vertical
or horizontal. The signal leaves the

BTC

A

transmitter vertically polarised. Re-
fer now to sketch. ~.

It is picked up on a gaspipe A-B
which has currents induced in it.
The pipe goes round the corner and
conforms to B-C. with the same
currents as A-B. But now they are
horizontally polarised.

Which has inost influence on any
indoor aerial ? At a guess there is

New addition of ‘‘Belling-Lee’’
main catalogue.

This 84-page publication is now
oft the press, it is however not
for general distribution but has
been prepared for the use of
designers of electronic equipment,
electrical engineers etc.

about a fifty-fifty chance and it
does not really matter if the
“ Veerod " is upright or inverted.

Undoubtedly the most efficient
position in which to use it as an
indoor aerial is in the loft, as high up
as possible, with its apex tucked right
up out of the way of water-pipes etc.,
which, in the loft, mostly run in a
horizontal plane, Butifa * Doorod "
is being used as a ‘ Veerod " it is
generally more logical to use it as a
“V " as illustrated, as this will
allow a shorter run to the receiver,
but a ladder will have to be used so as
to fix the free end of the flexible
element. A real practical advantage
in using the ‘ Doorod " with the
apex uppermost i.e. as an inverted
“V,” is the fact that the rigid ele-
ment can be fixed with the apex out
of reach while you are comfortable
with both feet on the floor. The
flexible element can then be held in
position and fixed with tacks or
drawing pins. In this case the
lead must drop from the apex.

Combined Broadcast and T.V.
Aerials.

We have had a number of letters
from readers asking if it is a fact that
anti-interference systems can be
applied to television. The answer is
yes and no. We have never claimed
to offer an interference free tele-
vision aerial but ‘‘ Belling Lee "
were the first to take advantage of
the fact that the mast of a television
aerial could be used as a collector of
broadcast programmes, and could be
used to feed an anti-interference
system. It is easy to see how the
misunderstanding occurred.

*1. “ Doorod ” (Reg. app. for) in-
door T.V. aerial 30/-.

*2, “Veerod” (Reg. app. for)
Attic Model 52/6. Chimnéy model
90/-.

BEI.I.ING & LEE I.TD
CAMBRIDGE ARTERIAL ROAD,.ENFIELD, MIDDX

ENGLAND
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s“Caronia” passengers telephone by ‘Sta%d r

R.M.S."CARONIA" ISFITTED WITH THE FOLLOWING
STANDARD' EQUIPMENT. ... The D.S.9 Single-sideband
Telephony Transmitter, having an output of 300 watts on 4-22 Mc|s.

The R.X.9 Independent-sideband Receiver. Capable
of receiving either or both channels of a double-channel
circuit. Whilst one channel is busy with * subscriber * calls,
the other can be used as an * order wire '. Suitable for recep-
tion of high-fidelity double-sideband telephony. Automatic
frequency control.

The E.S.4-B dual purpose transmitter providigg tele-
graphy at I kW or double-sideband telephony at 300 watts on
24 pre-set channels grouped in the marine h.f. bands.

Srandard Telephones and Cables Limired

AEGISTERED OFPFICES: ‘COMMAUGMT HOUSE, 2LDWYCH. LONOON W.C2

OAKLEIGH ROAD, NEW

SOUTHGATE,

Wircless World April, 1949

ad|°’ Direct inter-continentar
1] , either
o from public booths or private
staterooms, are enjoyed by
passengers in the new Cunard
White Star liner ** Caronia*’.

teleph
P conver

a o The first passenger vessel to
o be fitted for transmission and
reception of single-sideband
fo) telephony sets a new standard
in ship-to-shore communication.
o Equipment by ‘Standard’
of course
(V]
©
©
©
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’D 10 oW [}
* o .
LONDON, N.L, ENGLAND
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New Servicing Certificate ¢+ Extending

Television

Television Servicing

SCHEME has been drawn up

jointly by the City and Guilds
of London Institute and the Radio
Trades' Examination Beard to pro-
vide a recognized qualification in the
servicing of television receivers
similar to the Radio Servicing Certi-
ficate.

Candi:lates must have passed one
of six approved examinations
in radio servicing in order to
enter for the examination, the
first of which will be held next
year. It is proposed that from 1955
candidates must possess the City
and Guilds and R.T.E.B. Radio
Servicing Certificate in order to be
eligible for entry.

Application forms for the Tele-
vision Receiver Certificate Examina-
tion, which will comprise two writ-
ten papers each of three hours’ dura-
tion and a three-hour practical test,
are obtainable from the R.T.E.B.,
g, Bedford Square, London, W.C.1.
The examination fee is three
guineas.

The syllabus covers light and
vision; production of the picture
signal, including principles of scan-
ning; reproduction of the picture
from a signal, including principles of
c.r.t.; t.r.f. and superhet. receivers;
sync separation; aerial and feeder
systems; and the cause and correc-
tion of picture defects.

E.H.F. Cost

XPENDITURE by the B.B.C.

during the past twelve months
on e.h.f. transmitting equipment
was stated by the P.M.G. to be
£85.,000. This equipment is for the
new Wrotham, Kent, station. which
will initially transmit both fre-
quency modulation and amplitude
inodulation on e.h.f.

Television Topics
AS work proceeds apace on the
erection of the Sutton Coldfield
station speculation continues on the
date it is likely to start transmitting,
which officially remains as ““in the
autumn.’”’ In order to enable ser-
vicemen in the area to bemefit by
the knowledge and experience gained
in the London television area,
B.R E.M.A. has organized a confer-
ence covering such subjects as ser-
vicing and interference suppression
for dealers in the Midland service
area.
In reply to a question in the

+ Exhibition Plans

House, the P.M.G. has stated that
the estimated capital cost, at pre-
sent-day prices, of the proposed five
stations—Birmingham, §S. Lancs,
Scotland, S.W. England and N.E.
England—is about £r1.75 million.
This figure does not include the cost
of providing the necessary links.

The World’s Journals

FEATURE of our sister journal,

Wireless Engineer, is its 20-
page Abstracts and References Sec-
tion in which is included abstracts
from and references to articles in
the world’s technical journals. An
index to the year’s abstracts is pub-
lished separately and that for 1948
will be available shortly, price 2s 8d
including postage.

In addition to the usual subject
and author indexes it includes a list
of most of the 200 or more journals
regularly scanned for abstracting.
This list includes the addresses of
the publishers or editorial offices
and ihe abbreviated titles used in
references in both W.1V. and W.E.

e
A

—

RUSSIAN
TELEVISION.

internal and exter-
nal views of the
¢ Moskvitch ”’ tele-
vision receiver
which is being mass
producedin Moscow.
The set, which in-
corporates a com-
paratively small
tube, gives a picture
of 135 X 100 mm.
§.4 x 4in.

139

Radiolympia

AS is to be expected, television

will be a feature of the 16th
National Radio Exhibition which,
as already announced, will be held
at Olympia from September 28th to
October 8th. A new television
aerial is to be erected on the roof of
Olympia and improved arrange-
ments are being made for visitors to
view television.

For the first time since the war,
exhibits by the Navy, the Army and
the R.A.F. will be included. The
D.S.IR., G.I.O. and Ministry of
Supply will also be exhibiting.

The section of the show devoted
fo  communications  equipment,
radio navigational aids and indus-
trial electronics will be considerably
enlarged.

PERSONALITIES

A.V-M. E. B. Addison has been ap-
pointed Director-General of Signals,
Air Ministry. During the war he was
engaged on the development of radio
courtter-measures.

D. A. Bell, M.A,, B.Sc., who con-
tributes to both IWireless World and
our sister journal Wireless Enginees,
has been appointed a lecturer in elec-
trical engineering at Birningham Uni-
versity.  Since 1946 he has been with
British Telecommunications Research,
Lid., prior to which he was with A. C,
Cossor, Ltd.

C. H. Davis, of the Reliance Elec-
trical Wire Company, has been invited
by the President of the Board of Trade
to become a member of the Exhibitions
Advisory Committee which advises the
B.o.T. on exhibitions at home and
overseas.

M. M. Macqueen (G.1Z.C.) has been
clected chairman of B.R.EDM.A. for
1949 in succession to H. Slater (Philips).
The new vice-chairman is P. H. Spag-
noletti (Kolster-Brandes).

T. R. Porter, M.B.IZ, has been
appointed superintendent of the Control
and Radio Department of Metropolitan
Vickers. He joined the company in
1920, was appointed senior production
engineer in 1934, took charge of radar
production in 1038 and since 1944 has
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been assistant superintendent of the
Transmitter Department.

C. 1. Orr-Ewing, B.A., who until
recently was in charge of B.B.C. tele-
vision outside broadcasts, has been
appointed technical commercial advisor
to A. C, Cossor Ltd., and a director of
Cossor Radar. Ptior to joining the
B.B.C. in 1938 he was with HM.V.
During the war he held a number of
i'adar administrative positions in the
R.ALF.

W. G. Richards (Marconi’'s W/T Co.)
is representing the Radio Industry
Council on the B.LF. Council of
Exhibitors.

IN BRIEF

A Record Increase of 19,050 television
receiving licences has bheen announced
by the Post Office for January, making
the total 111,850. The increase in
“sound " licences was 84,050. The
total receiving licences in force in Great
Britain and Northern Ireland at the
end of January was 11,559,900.

Radio Relays.—In reply to a question
in the House of Commons, the P.M.G.
stated that, as radio relays were closely
linked with the general question of
broadcasting in this country, they
would be considered by the Committee
of Enquiry on the B.B.C.’s Charter. The
licences granted to operators of relay
exchanges have been extended to the
end of 1951,

R.G.D. is providing the 150 portable
radio-telephone transmitter-receivers re-
quired by the harbour authorities at
Liverpool to be used in conjunction with
the recently installed Sperry harbour-
supervision radar. The sets will be used
by the pilots to enable them to communi-
cate with the radar supervisor whilst
bringing vessels into port in poor visi-
bility. They will presumably operate on
156.8 Mc/s, the frequency allocated at
Atlantic City for harbour control com-
munications,

¢ Television Receiver Construction.”—
A further quantity of reprints of the
series of ten articles describing the con-
struction of a television receiver, which
appeared in Wireless World in 1947, is
now available, The straight set described
is designed for reception of the London
transmissions and is not, therefore,
suitable for receiving the asymmetric
sideband transmissions from Birming-
ham. Copies of the forty-eight page
booklet can be obtained by post from
our Publisher, price 2s 9d or from book-
sellers and newsagents price 2s 6d.

Telecommunications.—\ new quar-
terly journal is being issued by the
Post Office. The primary object of the
Post Office Telecommunications [Jour-
nal, as it is called, is to give wider
publicity to the papers on telecom-
munications delivered to local groups
of Post Office workers and to provide
a forum for the discussion of problems
associated with the P.O. services. In
the first issue Sir Archibald Gill,
Engineer-in-Chief, contributes an article
on engineering developments.

Marconi radio, radar and d.f. equip-
ment has been installed in the new
11,500 ton Port Line motor-vessel Port
Brisbane.

Wireless World

Aerial Classification.—The Panel of
the R.C.M.F. which prepared the
classification of broadcast receiving
aerials to which reference was made
last month (page 113) is now consider-

ing the classification of television
aerials,
Five-metre Band.—The P.M.G. an-

nounces that amateurs will not be per-
mitted to use the frequency band 58.5
to 60 Mc/s after March 31st. It will
be recalled that this band, which was
not allocated to amateurs in the
Atlantic City Agreement, has been
used temporarily by British amateurs
since "January 1st,

G.C.A.—Ground Controlled Approach
equipment has been installed and is
now in operation at Belfast (Nutts
Corner) aerodrome. This is the sixth
aerodrome in the United Kingdom to
be equipped with G.C.A, The other
five are London, Prestwick, Liverpool,”
Northolt and Hurn.

Revised “ Q” Code.—Applicants for
the Civil Aircraft Radio Operators’
exam. for certificates of competency
are reminded by the Ministry of Civil
Aviation that the “Q" "Code as
amended at Atlantic City will be used.
The amended code is given in the
Ministry's publication DOC.6100,
COM /504, which will soon be obtain-
able from H.M.S.0., price 2s.

LS.W.C.—To mark the twentieth
anniversary of the formation of the
International Short-wave Club a DX
contest is being organized. Particulars
of the contest, which covers reception
of both s.w. broadcasting and amateur
stations, are obtainable from the

LS.W.C., 100, Adams Gardens Estate,
London, S.E.16.
S.T.C.—A wall chart showing the

Atlantic City frequency allocations has
been issued by Standard Telephones
and Cables. To facilitate identification,
the various services are arranged in
separate columns; these are subdivided
into the three Regions which are
coloured to correspond with a regional
map of the world included on the chart.
Frequencies allocated to each service
are over-printed in black on the colours.
The chart, size jox25in, is obtainable
from Standard Telephones and Cables,
Connaught House, Aldwych, London,
W.C.2, price 3s od, including postage.

E.M.I. Reprints.—Our note on the
E.M.I. reprints of papers on quality
recording and reproduction last month
was a little ambiguous., Each paper
is reprinted separately and costs 2s 6d.
The next one to be issued will be on
magnetic tape recording.

Cintel.—In the description of the
Cintel metal detector on page 86 of the
March issue, it should have been stated
that the equipment was designed and
made by and not for Cinema Télevision,
Ltd. We regret the use of the wrong
preposition.

Waste Paper.—The Waste Paper Re-
covery Association states that the fact
that more paper is generally available
and, too, that some manufacturers have
announced that their cartons and pack-
ing need no longer be returned, must
not be taken as an indication that there
is now no need to salvage waste paper.
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FROM ABROAD

U.S.S.R. Television.—~According to
the Bulletin of the International Broad-
casting Organization regular transmis-
sions have been radiated from the Soviet
television station in Leningrad since last
August. The 6.5-kW vision transmitter
operates on 32.5 Mc/s. Scanning rate
is 441 lines with 25 frames interlaced.
The sound transmitter is frequency
modulated. Another transmitter, is in
operation in Moscow and two new sta-
tions are being crected at Kiev and
Sverdlovsk.

Canadian Television.—In view of the
fact that some 1,200,060 Canadians dre
within the service area of American
television stations, the Radio Manufac-
turers’ Association of Canada has
decided to start producing television
receivers., The estimated output for
this year is given as 12,700.

Citizen’s Radio.—Approval has been
given by the F.C.C. for the production
of miniature transmitter-receivers for
civilian use in the 465-Mc/s band allo-
cated in the U.S. for citizen’s radio.
The sets measure only 6inx 2}inx 1}in
and weigh 11 ounces including the fold-
ing aerial which extends from one end
of the case. The total weight, includ-
ing earpiece and battery, is 2} Ib.

Pakistan.—The first short - wave
broadcasting station in Pakistan has
been opened at Dacca, East Bengal.
The 7.5-k\W transmitter operates on
11.89 Mc/s. A new high-speed radio-
telegraphic service was recently opened
between east and west Pakistan.

Belgian Amateurs are now permitted
to operate on the f{ollowing fre-
quencies:~3.51-3.625, 7.02-7.28, 14.05-
14.35, 28-30, 144-146, 420-460, 1,215-1,300,
2,300-2,400, 5,650-5,850 and 10,000-10,500.

Facsimile equipment has been in-
stalled at the United States Federal
Weather Bureau and Chicago Airport
for the transmission and reception of
weather reports.

EXPORT

“ Tropic Proofing” is the title of a
pamphlet issued by H.M. Stationery
Office, which gives some of the results
of the research being undertaken at
the Ministry of Supply Establishment
in Nigeria to combat the ravages of
weather, insects and fungi on, among
other things, radio equipment.

Exports.—The export target for the
radio industry in general for 1949 has now
been set by the Government. The
monthly target at the end of last year
was £1.2 million which has been in-
creased to £1.32 million for 1949,

Exporting Television.—The Belgo-
Dutch television delegation which re-
cently came to this country at the
invitation of the Government, visited the
Marconi Works at Chelmsford to see
a demonstration of the company’s 625-
line television equipment. It will be
recalled that this was the standard
agreed upon by three of the main British
manufacturers of transmitting equipment
and the Dutch firm of Philips. The
High Commissioner for Australia also
visited the works recently and inspected
625-line equipnent in which the Austra-
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lian Government is known to be interes-
ted for its projected television service.

Decca Navigator Co. is to erect a chain
of three stations in the Bahrein area of
the Persian Gulf for the American Bah-
rein Petroleum Company to enable its
surveyors to fix their position when
undertaking surveys for oil beneath the
sea bed,

Pye e.h.f. mobile radio-telephone
equipment to the value of £10,000 hms
been supplied to the Netherlands
Government.

G.E.C. two-channel frequency-modu-
lated e.h.f. gear, costing £25,000, is to
be supplied to the Hong Kong police to
provide a communication system be-
tween nobile units and headquarters.

South Africa.—Tenders for the supply
of a variety of test equipment, including
signal uenerators, field-strength measur-
ing suis and precision condensers, is
called for by the South African Rail-
ways' Stores Department, Johannesburg.
The specification, No. 8622, can be ob-
tained from the B.o.T. Commercial
Relations and Exports Department,
Room 1076, Thames House, North,
Millbank, London, S.W.1, quoting
reference  C.R.E.(IB)556/49. Closing
date is May sth.

Portugal.—~The Lisbon firm of Viuva
de Eduardo A. Fernandes and Cia. are
anxious to secure the agencies for
British radio components in Portugal.
Quotations and literature should be
sent direct to the company at Rua da
Alandega 118, 2° D., Lisbon.

INDUSTRIAL NEWS

Festival of Britain.—In preparation for
the 1951 ‘' Festival of Britain' the
Council of Industrial Design is com-
piling a ' Stock List '’ which is a photo-
graphic card index of products for sub-
mission to the panel of selectors. Manu-
facturers are asked to send photographs
of representative equipment for inclu-
sion in the list. The exhibitions will
largely consist of ‘end products’ to
illustrate scientific development in vari-
ous fields. In selecting the products
design will be considered from the
@sthetic, engineering and functional
aspects.

R.C.E.E.A. Council.—The names of
Pye and Standard Telephones Cables
should have been included among the
firms listed last month as members of
the R.C.E.E.A. Council for 1949.

Marconi’s have established a Main
Alr Service Depot at Croydon Airport
where aircraft fitted with the com-
pany‘'s gear can have it tested and
repaired. In addition to the repair
and maintenance section there is a
demonstration room where instruction
can be received in operating the latest
aircraft radio equipment.

Preventing Corrosion.—Although only
remotely connected with radio, manu-
facturers may be interested to learn
of a recent book, * Prevention of Iron
and Steel Corrosion; Processes and
Published Specifications,”” issued by the
Louis Cassier Co., Dorset House, Stam-
ford Street, London, S.E.1, priced ss.

Telcon.~The telephone number of
the Telcon Works of the Telegraph
Construction and Maintenance Com-
panv is now Greemwich 3201.
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Industrial Finishes,—The first ¢xhibi-
tion in this country of industral fin-
ishes will be held at Earls Court,
London, from August 31st to Septem-

ber 13th. Sir Edward Appleton is
serving on the honorary advisory
council.

LM.R.C.—The administrative, tech-
nical and stores departments of the
International Marine Radio Company
have been transferred fromn Leicester
Street, Southport, Lancs, to the com-
gany‘s new offices and factory at a1,

rogress Way, D’urley Way, Croydon,
Surrey.

A.B. Metal Products, Ltd., have
opened a London office at Ludgate
House, 107, Fleet Street, E.C.4 (Tel.:
Central 5667/8).

Raymond Electric, Ltd., are now at
Brent Crescent, North Circular Road,
London, N.W.10 (Tel.: Elgar 6687/8).

Electro-Acoustic Developments have
moved to 18, Broad Road, Lower
Willingdon, Nr. Eastbourne, Sussex.

Clix.—British  Mechanical Produc-
tions, Ltd., are now centring their pro-
duction at their No. 2 factory at Barton
Hill Works, Bristol, 5 (Tel.; 57823/4),
to which all correspondence should be
sent.

MEETINGS

Institution of Electrical Engineers

The fortieth Kelvin Lecture on
* Semij-Conductors and Rectifiers,” by
Prof. N. F. Mott, M.A., F.R.S,, at 5.30
on April zist.

Discussion on * The Scheme for the
Interchange of Information on Elec-
trical Engineering Laborutory Prac-
tice,” opened by E. Bradshaw M.Sc.
Tech.,, Ph.D.,, and on * Transient
Display Apparatus,’ opened by A. C.
Normington, B.Sc. (Eng.) at 6.0 on
April 11th,

Radio Section.—* Hot-Cathode Thy-
ratrons: Practical Studies of Character-
istics,”” by H. de B. Knight, M.Sc.,
at 5.30 on April 6th.

Informal lecture on * Radio-Fre-
quency Heating” by R. H. Barfield,
D.Sc., at 5.30 on April 12th.

All the above meetings will be held
at the LLE.E., Savoy Place, London,
W.C.2.

Cambridge Radio Group.—Informal
locture on *‘ Printed Circuits, including
Miniature Components and Sub-minia-
ture Valves,” by J. E. Rhys-Jones,
M.B.E., and G. W. A. Dummer,
M.B.E,, at 6.0 on March 29th, at the
Cambridge Technical College.

* Meteors,” by A. C. B. Lovell,
O.B.E., Ph.D., at 8.15 on April 26th
at the Cavendish Laboratory.

North-Eastern Centre.—~Faraday lec-
ture on ‘‘ Television " at 7.0 on March
29th at the City Hall, Newcastle-on-

yne.

Sheffield Sub-Centre.—~'* Speech Com-
munication under Conditions of Deaf-
ness or Loud Noise,” by W. G. Rad-
ley, C.B.E., Ph.D. (Eng.), at 7.0 on
March 3oth at the Scunthorpe Tech-
nical School.

North-Western Radio Group.—Dis-
cussion on "Audioc Reproduction,”
opened by G. J. Scoles, B.Sc, (Eng.),
A. G. F. Smith and G. 1. Thomas,
B.Sc., at 6.30 on April 27th at the En-
gineers’ Clob, Albert Square, Man-
chester.
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Seottisih Centre.—Faraday lecture on
** Television ’ at 7.0 on April s5th at
the Central Hall, Tollcross, Edinburgh.

South Midlund Radio Group.—In-
formal lecture on ‘* Television Develop-
ments,”” by K. R. Sturley, Ph.D., at
6.0 on March 28th at the james Watt
Memorial Institute, Great Charles
Street, Birmingham.

North  Staffordshire Sub-Centre.—
‘“ Scientific Work of the Post Office,”
by L. E. Ryall, Ph.D., at 7.0 on April
6th at Duncan Hall, Stone. (Joint
mecting with the Institute of Post
Office Electrical Engineers.)

British Institution of Radio Engineers

London Section. — Discussion on
‘“ Frequency Modulation and Ampli-
tude Modulation,’” at 6.0 on April 215t
at the London School of Hygiene and
Tropical Medicine, Keppel Strect, Lon-
don, W.C.1.

South  Midlands Section.—"' Elec-
tronic Voltmeters,” by R. A. Lampitt,
at 7.0 on April 23th at the Technical
College, The Butts, Coventry.

West Midlands Section.—'* Broadcast
Reception for Rediffusion Systems,”’ by
M. Exwood, at 7.0 on April 27th, at
the Wolverhampton and Staffordshire
Technical College, Wulfruna Street,
Wolverhampton.

Merseyside Section.—'" Modern Tech-
nique in Radio Telecommunication
Systems,” by M. M. Levy at 7.0 on
April 6th at the Incorporated Account-
ants’ Hall, Derby Square, Liverpool, 2.

N.W. Section.~'"" The Measurement
of F.M. Transmitter Performance,” by
D. R. Willis at 6.45 on April 8th at
the College of Technology, Sackville
Street, Manchester, 1.

Scoltish Section.—'* Pulse Testing,"
by Prof. M. G. Say, Ph.D., M.Sc., at
6.30 on April 12th at the Herriot-Watt
College, Edinburgh, .

N. Eastern Section.—*' R.F. Coil De-
sign and Tracking Methods in Super-
heterodyne Receivers,” by A. E, Cogh-
lan, at 6.0 on April 13th at the Neville
Hall, Westgate Road, Newcastle-on-
Tyne,

British Sound Recording Association
* Developments in Magnetic Sound-
on-Filmn,” by Dr. O. K. Kolb, at 7.15
on April 6th at the G.B. Theatre, Film
House, Wardour Street, London, W.I.
(Joint meeting with the British
Kinematograph Society.)

Television Society

Midlunds Centre.—'* Electronic Test-
ing Instruments,” by A. E. Crawford,
at 7.0 on April 8th at the Chamber of
Commerce, New Street, Birmingham.

Radio Society of Great Britain

* Some Aspects of High-Quality
Sound Recording and Reproduction,’’
by R. W. Lowden, at 6.30 on April 2gth
at éhe I.LE.E., Savoy Place, London,
W.C.2.

Institute of Navigation

* The Influence of Echo Sounding,’’
by A. J. Hughes, O.B.E., at 5.0 on
April 15th at the Roval United Services
Institution, Whitehall, London, S.W.1.

Junior Institution of Engineers

Informal meeting, including two
films, ‘' Kelvin—Master of Measure-
ment " and ‘' Kelvin-Hughes Marine
Radar,’”” introduced by R. Bagot and
E. F, Alldritt, at 6.30 on Agﬁl 1st at
39, Victoria Street, London, 8.W.1.



TELEVISION

waves used for television
broadcasting to be reflected
from the ionosphere to any point
within the service area of the
transmitter, so that normal fading
is almost unknown in television.
An effect which is exactly similar
does, however, occur when an air-
craft takes the place of an element
of the ionosphere; waves reflected
from the aircraft interfere with the
direct waves from the transmitter
and produce changes in the re-
ceived signal like natural fading.
In the television case there is
one essential difference which
arises from the importance in tele-
vision reception of the ‘’fine
structure’’ of the received signal.
The indirect wave reflected from
the ionosphere or from an aircraft
will have travelled by a longer

IT is exceptional for the short

Wireless World

April u19yo

INTERFERENCE

Its Nature and How to Reduce It
By A. H. COOPER, Bsc.

(E.M.l. Engineering Deve.opment)

simplified signal (simply a white
bar down the middle of a grey pic-
ture) is shown in the top line, and
below it is a similar signal,
attennated four to one. This
second signal, which typifies the
indirect wave, is shown in units of
two picture-lines, each pair of
lines being progressively delayed
by an eighth of a line. These
attenuated and delayed signals are
then combined with the ‘' direct ™’
signal shown immediately above
them; the first picture-line 1s
assumed to be arriving so that the
two carriers are in phase, so that
they add; the second picture-line
in each pair is assumed to repre-

Fig. 1.
directly-received signal is shown at the top, with various forms of reflected,
and so delayed, signal below. Their combination is given in the bottom row.

path than the direct wave, and
will arrive correspondingly later
at the receiver. In sound broad-
casting there is no means avail-
able to the ordinary listener of
knowing that the reflected wave is
arriving some milliseconds later
than the direct wave; one merges
with the other and cannot be
aurally disentangled. But in a
television picture, each element of
the received signal has a separate
significance and does not merge
with other elements in anything
like the same manner.

Fig. 1 shows what happens to 2
television signal, idealized for sim-
plicity, when a weaker and de-
layed signal combines with it. A

MS$ received by the Editor October, 1948.

This diagram illustrates how fading and ghost images occur. The

sent the state of affairs when the
aircraft has moved so that the
difference between the direct and
indirect path-lengths has changed
by half a wavelength; the carriers
are now in anti-phase and com-
bine subtractively. The eight
combined waveforms in the
bottom row therefore represent
eight **snapshots '’ of the signal
as received while the aircraft
moves and changes the difference
between the lengths of the direct
and indirect paths.

In each case it will be seen that
the first of each pair of wave-
forms is larger than the second;
this is the equivalent of the
straightforward amplitude fade in
sound reception. But, in addi-
tion, the fine structure of the in-

direct signal is apparent in the
combined signal, even in the
presence of the much greater
direct signal; in the '*in-phase’’
cases there is a weak echo of the
main white-line signal in the
middle of the picture, which
moves progressively across the
frame as the path-difference in-
creases, as is shown at x in the
bottom row. This implies that
the white line will be accompanied
by a weaker white ghost, spaced
away from it. But between each
in-phase state and the next there
will be an anti-phase state, and
here the signals subtract; the
ghost of the white line is black, as
seen at y in the bottom row.

We can now add the second in-
gredient to our fading phenome-
non; the picture is accompanied
by a ghost which moves across the
frame, but which alternates be-
tween positive and negative
according as the picture has at the
moment faded up or down. If the
reflected wave is not very intense
and if the picture is not one which
will show strong echoes, the effect
may not be noticed except for one
part of the picture-line which is
always present and always likely
to produce a good echo, namely,
the sync pulse. The converse is
also true; elements of the picture
may be echoed into the sync pulse
interval so that this pulse will lose
either its sharp edges or its depth,
or both; when this happens the
fading of the picture is accom-
panied by a break in synchroniz-
ing, usually happening once every
fading cycle.

The frequency of the fading
cycle will depend on the position
and velocity of the aircraft with
respect to the transmitter and re-
ceiver., Three sets of cases have
been computed, which by sym-
metry cover eight courses separ-
ated by 45°; these are reproduced
in Fig. 2. On each course it is
assumed that the aircraft flies
uniformly on a straight course,
passing at a stated distance from
the receiver at its nearest point;
this distance is the direct separa-
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BY AIRCRAFT

tion and may be horizontal, ver-
tical or oblique, and various
values have been taken varying
from 200 feet (a near approach)
to 5,000 feet. The aircraft is
assumed to be flying at 250 feet
per second, a reasonable average
speed, and the signal frequency is
taken as 45 Mc/s.

These curves show a frequency
range from about 25c¢/s down to
zero, the changes in frequency
taking place most rapidly around
the time of nearest approach.
The more complex case of curved
courses will give rise to fre-
quencies of the same order, but
the actual values and the rate of
change will be more complicated.
An aid to visualizing the complex
cases is the family of ellipses in
FFig. 3, which represents a plan of
the neighbourhood of the receiver,
each line representing a crest in
the fading pattern. (The lines
have been drawn much farther
apart than they would be on any
reasonable scale, simply for
clarity.) If the aircraft flies along
one of these ellipses, it produces
no variation in the signal, which is
either permanently increased or
decreased, with any echoes retain-
ing their position; in fact, such
accuracy of flight is alinost impos-
sible, a sideways movement of
only a few feet taking the aircraft
from the crest to an adjacent
trough. Any other course will, in
general, give a flutter of varying
frequency which can be estimated
by laying off the course on the
plan and noting the intersections
of the course and the ellipses.

The amplitude of the fade will
depend on many factors (such as
the shape and attitude of the air-
craft and its position relative to
the transmitter and receiver)
which are not amenable to calcu-
lation. The writer has the mixed
fortune to live veryv close to two
airfields, namely London Airport
(Heathrow) and Langley, which
provide opportunities for observ-
ing the effect every few minutes,
so that it is possible to substitute
a mass of individual results, in a
wide variety of circumstances, for
the alternative difficult (and pos-
sibly over-simplified) calculations.
Taking the sum total of all obser-
vations, it is clear that there is

no significant difference between
the various directions in which
the aircraft may be; taking the
observations singly, it is clear that
there is usually a distinct posi-
tion or positions of the aircraft for
maximum reflected signal at the
receiver in each case, but that the

08§

trom cuase to case. A complete
picture of the whole range of
observations would be virtually
impossible to reproduce and if
there is any preferred direction
which gives the maximum re-
flected signal, it varies from one
occasion to another.

The fading trouble will be worst
(indecd it may be said only to be
seriously apparent) in locations
which are near or beyond the hori-

direction of this maximum varies zon of the transmitter. In such
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Fig. 2. Calculated curves showing the frequency of the fading cycle

against flying time from the point of nearest approach for an aircraft speed
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transmitter, (b) for one on a course at 45° to the foregoing and (c) for a
course at 9o .
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Television Interference by Aircrait=—
locations, from which the trans-
mitter can hardly be ‘‘seen,” if
at all, the direct wave is attenu-
ated, but the reflected wave from
the aircraft (which being higher
can ‘‘see’’ the transmitter with-
out obstruction) is relatively
much more powerful.

Reciprocity would suggest that
a similar effect should be experi-
enced with a receiver near the
horizon when an aircraft flies near
the transmitter ; but no evidence
can be offered of actual observa-
tions. It would, however, be ex-
pected that exact symmetry
would not occur in the two cases
between (1) when the aircraft is
near the receiver and (2) when it
is near the transmitter, since the
geometry of the two aerial loca-
tions, and their polar diagrams,
will, in general, be different.

\\\
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the gain during the downward
fades it increases the severity of
the negative ghosts. Nor does
a.g.c. have any effect upon the
intrusion of ghosts into the sync
pulses; with a.g.c. the picture
loses hold as easily as before.
Directional aerials are another
popular remedy, but they do not
contribute much. The dipole-plus-
reflector, which is most people’s
idea of a directional aerial, does
no more than reduce to some ex-
tent the reception from the direc-
tion away from the transmitter;
this is not a particularly serious
source of reflected interference and
this Lkind of directivity would
probably produce no noticeable
effect. Directivity of a far higher
order, such as can be had from a
three- or four-element array, or a
long-wire aerial, can be a real help
by reducing the interference to

e
TO TRANSMITTER

Fig. 3. Family of ellipses representing aircraft courses along which the
direct and indirect rays combine to give a constant signal at the receiver.

The first method that comes to
mind as a cure for fading is auto-
matic gain control, but this is not
nearly as useful as in sound recep-
tion. There is the practical diffi-
culty of obtaining the a.g.c. volt-
age, particularly with positive
modulation as used in this coun-
try ; although, even with nega-
tive modulation, there are difficul-
ties as is shown by the fact that
a.g.c. is being omitted from this
year’s American receivers. But
more important is the fact that
a.g.c. only evens out the varia-
tions in picture brightness ; it does
not aflect the extent of the ghost
images and, indeed, by increasing

the time when the aircraft is
between the receiver and the
transmitter ; at this time the in-
terference will be as bad as ever
but, in cases where the trouble is
often present, it is a relief to be
able to reduce the time of its inci-
dence even if it cannot be elimin-
ated or reduced in amplitude.
Reference must be made to two
articles,* from which it would
appear that the worst trouble is
to be expected when the aircraft

*D. 1. Lawson, ** Multipath Interference in
Televigion Transmiss.on, . Instn Eiect.
Engrs, 1945, Vol. 92, Part Ii, p. 125; D. A,
Beﬁ,  Approximate Method of Calculatin
Reflections in Television Transmiss.on, {g
InstsnszElect. Engrs, 1946, Vol. 93, Part IIL
p. .
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is “* behind '’ the receiver, so that
directional aerials of almost any
sort would be worth while. The
difference between the results
attained in these articles and in
practice, lies in the simplifying
assumptions on which the articles
depend ; assumptions which re-
duce the mathematics from being
impossible to being merely ex-
tremely difficult.  Their results
are true for substantially vertical
reflecting surfaces (e.g., an air-
craft); they are not true when
the reflecting surface is horizontal,
nor when it lies between the trans-
mitter and receiver, in which case
it sometimes acts as though it
were an element of the ionosphere.

One powerful cure is to reduce
the relative intensity of the re-
flected signal by, raising that of
the direct signal; this can, in most
cases, be done by raising the
height of the receiving aerial. An
additional effect results from the
distortion of the plane of polari-
zation in the neighbourhood of
roofs of houses, so that a low ver-
tical aerial may not be optimum
for the direct signal but will, on
occasion, be in the right direction
for the rotated polarization of the
reflected signal ; raising the aerial
into a region where the polariza-
tion of the wanted signal is more
truly vertical has therefore a
double effect in reducing the rela-
tive intensity of the reflected
wave. It is the writer’s experience
that this is the most powerful
single cure for this trouble and
the amount of civil engineering
required to raise the aerial is
usually less than that required to
make even the simplest form of
directional aerial.

It has been noticed that certain
receivers are less disturbed by air-
craft; in these receivers, the
designerst have dcliberately de-
graded the d.c. component of the
signal to less than 100 per cent in
order to avoid the ill effects of too
great contrast or gamma varia-
tions which may occur, for ex-
ample, in News Rcel transmis-
sions. Conversely, there are many
receivers in which all the ill effects
of aircraft reflections are excep-
tionally bad because the d.c. com-
ponent is over 100 per cent.

This leads to a modification of
the receiver with an effect com-
parable with that of a.g.c. but

t C. L. Faudell and N. Atkinson, British
Patent 505,899,
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which is far easier to apply; i.e.,
tle removal of the d.c. component
from the signal. Figs. 3, 4 and
5 show that the fading frequency
cannot rise so high as 50 ¢/s and
it therefore appears to be an ad-
vantage also to attenuate the
lower frequencies. The position
is, in fact, not so simple as this;
the fading trouble is not merely
the addition of a low-frequency
component io the received signal ;
it is a modulation of the received
signal at the fading frequency.

Mo

ORIGINAL WITH * 25%, FADE

As a result, the signal amplitude
swells and shrinks about the zero
axis, giving an exaggeration of the
depth of fading ; by removing the
d.c. component we cause the sig-
nal amplitude to swell and shrink
about its mean brightness level,
so that the mean picture bright-
ness does uot fuctuate,

This improvement is demon-
strated in Fig. 4, which takes a
signal similar to the onec previ-
ously used to demonstrate the
‘““echo’’ effects, and subjects it to
a fade of +259%,. In the left-hand
column, the signal is in its
original form; in the second, it is
combined, either in or out of
phase, with a “‘reflected '’ signal
of a quarter of its amplitude to
simulate the fade (although in
practice the matter would be
complicated by the presence of
echoes, here omitted). The first
two examples (reading down-
wards) are for plain d.c. coupling;
the third and fourth are for d.c.
suppression, which results in
variations of the absolute level
of the signal, as is shown by the
departure of the bottom of the

AS REPRODUCED

(UNFADED PICTURE
SHOWN DOTTED)

- craft interference.
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syne pulses from the previous
level, here shown chain-dotted.
The last column shows the signal
as reproduced on the cathode ray
tube; i.e., with all parts of the
wave-forms lying below the pre-
set black level suppressed. The
dotted lines indicate the signal as
it would be in the absence of
fading and make it clear that a
considerable advantage is gained
by making the brightness swell

‘and shrink around its mean level

rather than with respect to the
‘“blacker - than -
black ' level of the

D.C. COUPLED: bottom of the sync
UPWARD FADE pulses.

Removal of the

d.c. component is

attended by the

i D.C. COUPLED: well-known disad-

DOWNWARD FADE (o htages; the

mean picture

brightness is made

A.C. COUPLED: constant so that

UPWARD FADE ‘“high-key’’ and

‘“low-key "’ pic-

tures, which the

producer may seek

to exploit in order
DOWNWARD FADE

Fig. 4. These diagrams illus-

trate the effects of interference

with d.c. and a.c. coupling to the
cathode-ray tube.

to attain a dramatic effect, will
all be reproduced as though they
were normally illuminated and
the automatic suppression of the
scanning return-lines, which is a
feature of constant-black-level
working, does not take place.
Some other method must there-
fore be provided to prevent these
undesirable effects.

The most satis-
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2 seconds. It remains, therefore,
to design a filter* which will at-
tenuate frequencies between 1
and 25 c¢/s. In practice, this filter
is incorporated in the network
comprising the previously men-
tioned a.c. coupling. The addi-
tion of a suitably delayed d.c.
component helps to provide free-
dom from aeroplane disturbance.

The actual circuit modification
is normally associated with the
video amplifier which usually has
circuit elements which can be
readily adapted to a filter net-
work. By way of example, the
modified circuit of a commercial
receiver is shown in Fig. 5, where
the a.c. coupling comprises the
capacitance C, and the resistance
R, and where the d.c. path
through the resistances R, and R,
is delayed by the time constant
C, R, whose value may be con-
trolled by the choice of a suitable
value for C,. This arrangement
gives an attenuation of the order
of 20 db at 3 c/s. Suitable values
of compouents are indicated on
the diagram.

This discussion has so far been
confined to the effect on the
received picture; sound reception
suffers similarly though, gener-
ally, to a much less extent. The
eve is very worried by a flutter
producing a 109, change in bright-
ness, but the corresponding 1-db
change in sound level would pass
unnoticed except perhaps on a
constant tone. It could, of course,
be made negligible by a.g.c., but,
if conditions are such as to warrant
a.g.c. on sound, the picture would
be quite intolerable.

_ D. Taudeli, British Patent App.

DG
20726/47.

factory solution
to this aspect of
the problem is
inherent in the
observed fact
that the disturb-
ance becomes
much less objec-
tionable if the
frequency of the
disturbance can
be reduced below
one cycle in 1 or

Fig. 5. Circuit of
the v.f. stage of a
commercial receiver
modified to reduce
the effects of air-




146

Wireless World

April, 1949

AMERICAN MICROGROOVE RECORDS

Some Details of New Commercial Developments

gramophone record industry
to produce a practicable long-
playing high-quality disc of the
customary 1oin or 12in diameter.
Many attempts have been made to
introduce records with increased
playing-time into the commercial
record field, e.g., by making use
of the constant linear speed
method, but they were not a
technical success.
It is also of interest to recall
the Pathé discs, 11 and 20in in

I T has long been the aim of the

By DONALD W. ALDOUS

grade vinylite, with a rotational
speed of 33} r.p.m., providing
about 5}-54, 15 and 224 minutes
per side respectively. These long
playing times are made possible
largely by the combination of re-
duced rotational speed and in-
creased grooves per inch from the
conventional g6-100 to 224 up to
300.

As it was found necessary to

diameter, of the early 1g00s, reduce the groove width to about
~ |0
)
S —
£ o
<@ — |
g
0 L
'zaa =
=3 § % §
FREQUENCY (cjs) -
Fig. 1. Columbia LP “ Microgroove '’ recording characteristic.

which can be regarded as attempts
to tackle the running-time prob-
lem. Outside the domestic record
field one can instance the first
16in slow-speed ‘‘talkie’' discs
and, of course, to-day lacquer
discs up to 17}in diameter are
regularly emnployed by the B.B.C.
and other organizations for speci-
fic applications requiring extended
playing time.

The impact on the record in-
dustry of ‘‘wrapped up'' mag-
netic wire and tape systems, pro-
viding playing time limited only
by the length of the carrier or
medium used, has stimulated
developments, and the ' record
conscious”’ American public has
recently been offered long-playing
‘“ microgroove’’ records, presuni-
ably as the answer to the belief of
some enthusiasts, chiefly record
collectors, that the disc system is
obsolescent.

What is a ‘‘ microgroove’’ re-
cord? It is a name given to the
7-, 10- or 12-in pressings in high-

one-third the size of normal record
grooves, the name ' Micro-
groove '’ was coined originally by
Columbia Records, Inc., for their
33} r.p.m. records, but it would
now appear to be used in America
as a generic term for all such fine
pitch records.

Before discussing the recording
characteristic adopted for these
records and the exacting technical
requirements in processing and
reproducing equipment that have
to be met to ensure optimum
quality, a few unotes on the early
research will not be amiss.

Dr. Peter Goldmark, Director
of Engineering Research and
Development of the Columbia
Broadcasting System, which owns
Columbia Records, Inc., initiated
the experiments in 1945, and this
research project was later trans-
ferred to the laboratories of
Columbia Records, to adapt it to
commercial recording and manu-
facturing conditions. The final
“ Microgroove '’ record marketed

was the result of the combined
efforts of Dr. Goldmark, William
S. Bachman, Director of Engin-
eering Research and Development
for Columbia Records, and their
associates.

It is appropriate to mention
that, in 1939, when Columbia Re-
cords, Inc., were taken over by
C.B.S., the possibility of long-
playing records was envisaged
and, consequently, in all sessions
from that year onwards Columbia
masters were cut on 16in lacquer
discs at 33} r.p.m., as well as on
the standard 78 r.p.m. masters.
The frequency response claimed
for these masters was from 50 to
above 10,000 c¢/s. Thus a con
siderable repértoire of recorded
material was available to launch
these new ‘‘Microgroove' re-
cords.

We come now to an outline of
the technical problems that had
to be solved before a satisfactory
““ microgroove '’ record could be
produced. The two significant
contributions were the develop
ment of a first-class lightweight
pickup that would trace a wave
forin accurately with very low
forces at the needle tip, and the
manufacture of a satisfactory in-
expensive slow-speed rim-driven
turntable motor to provide con
stant speed free from rumble.

FFor Columbia ‘‘ Microgroove '’
discs a o.001in tip radius needle,
operating with a total force of toz,
has been achieved in the Philco
‘* phono-combination,”” using a
crystal cartridge, the first record-
player for these records to be put
on sale (at 29.95 dollars) in the
U.S.A.

The ** Microgroove'' bottom
radius is less than o.0c02in and
the groove shape has an included
angle of 87°+3°. The change in
rotational speed from 78 to 333
r.p.m. decreases the linear speed
and the recorded wavelength by a
factor of about 2.35, but as the
playback tip radius has been re-
duced by a factor of 2.5 to 3, the
high-frequency loss with changing
diameters is less than with ordin-
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ary records.  In fact, an improve-
mient in useful frequency response
of 1.28 times, with reduced inter-
modulation distortion at small
diameters near the centre of the
record, is claimed.

The actual recording charac
teristic  employed for Columbia
““ Microgroove *’ recording is very
similar to the N.A.B. (National
Association of Broadcasters)
standard for lateral transcriptions,
except at the low-frequency end,
below 100 ¢ /s, where the charac-
teristic is approximately 3 db.
higher.  With this characteristic
the treble response is pre-cimpha-

the entire Dvorak *“ New World ™’
Symphony on one 12in disc, price
4.85 dollars, and thc Mozart
Symphony in G Minor, K.550 on
a double-sided 10in record, price
3.85 dollars. [tems of less than
one side in length are recorded in
sections, so that any one can be
selected as desired. Six or more
popular dance tunes can be re-
corded on one ‘‘Microgroove”’
disc. The 7in Columbia ‘‘ Micro-
groove”’ disc is called LY Junior,
and gives a playing-time compar-
able with an ordinary 12in 78
r.p.m. record, at less cost.

The conception of fine-pitch re-

sized, reaching some 16 db. at  cords is not ncw, but to sum-
10,000 c¢/s, relative to the goo marize the technical considera-
¢/s level. (Sce Figs. 1 and 2.) tions of '* Microgroove ’’ recording
The absolute level recorded is  that have made commercial ap-

only about 4 to 6 db lower than
that on normal records.  The re-
cording characteristic has gradu
ally changing slopes, so that pre-
cise equalization can be obtained
with simple RC networks.

The salient technical features of
Columbia ¢ Microgroove ” records
are shown in the table.®

plications practicable, onc may
add to the lightweight pick-up.
miniature stylus, rumble-free and
wow-free motor. the recent refine-
ments of processing technique and
the use of suitable plastics provid-
ing a lower noise level, consc-
quently an  adequate  dynamic
range.

COLUMBIA ¢ MICROGROOVE "’

| |
| 10in records 12in records

DIMENSIONAL SPECIFICATIONS.

Diameter... 9%in | Lin | 17in - bin

Centre hole diameter 0.286in 4 0.00lin 0.286in 4 0.00(in
0.002in 0.002in

Thickness (to be measured | 0.075in -1~ 0.010in | 0.075in |- 0.010in

at lin from the edge at | ‘

four points 90 apart). |
Lead-in spiral o start ot onter edge of the music grooves and to
consist of at least one complete turn before reaching
| recording piteh.

The indicated run-out ol the music grooves relative
! to centre hole shall not excesd 0.010I0.
Hlin 1 002 ARSI

Concentricity

Diameter of first groove 0.02in
at recording pitch,

Minimam inside diameter

of recording.

Ciroove shape - |

Included angle ...

Bottom radius ...

Width of groove

Rotational speed

tin 4in

87° 1 3° 87° -1 3°
TUnder 0.0002in Under 0.0002in
0.0027 to 0.003in 0.0027 to 0.003in

33 r.p.m. 33% r.p.m.

Fecentric run-out groove 1 5in 4in
diameter. ) B
Jun-out relative to | 0.250 - 0.015in 0.230 -1 0.015in

centre hole.

Giroove shape same  as

Contour approximately
min. depth 0.003in.

Music  grooves:

!

As examples of the recorded

The importance of extreme care
material available Columbia offers

and skill in manufacture to avoid
even the slightest blemish arising
in any process, cannot be over-
stated, and it is reported that cach
individual pressing is checked.

“* The author acknowledges with
thanks information received from
Mr. C. J. Lebel, Vice-President.
Audio Devices, Inc., UL.S.A.
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‘I'he purchaser, too, must handle

and store the records carefully to

prevent any surface scratches.
What are the reactions so tar of

Ly
$
z L. b4
‘P
R, [
R, = @R
L
= = 100 1L SEC.
®,*R,) K
+
-(—L'—RL—’) = 1500 4SEC.

Fig. 2. The curve, shown in Fig.
1, is identical in shape to the
impedance/frequency character-
istic of the network shown here.

the American public and record

dealers to this innovation? LEu-
thusiasts claim that ** ‘ Micro-

groove’ records are the greatest
single step forward in the history
of phonograph records,”” but the
record shops in New York do not
share their enthusiasm.

The situation at the moment is,
to say the least, confusing. The
RCA-Victor organization has just
introduced a new 7in fine-pitch
record known as ‘‘ Victorgroove,”’
rotating at a new speed of 45
r.p.m. These records have a 2in
centre hole, surrounded by a thick
ring from which the disc proper
extends as a thinner fin. The
purposc of this ving is to prevent
the recard surfaces from coming
into contact in storage or when
stacked on the new RCA-Victor
auto-change plaver, which has a
zsecond  cycle when  handling
cight  ““ Victorgroove'  7in  re-
cords, providing a total playing-
time of about 42 minutes.

Radiogramophone and record-
player manufacturers in America
have got to decide whether to
make units that will play 333, 45
and 78 r.p.m. records, or, say, any
two of these speeds, and the
scramble 1o get apparatus ou the
market has started. For instance,
Webster-Chicago has a new Model
133 ‘“ Microgroove’  changer
available; the Crosley and Ad-
miral firms are producing two-
speed  auto-changers.  Special
needles have been developed, with
cither sapphire or osmiumn-alloy
tips.
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American Microgroove Records

The manufacturers of recording
cquipment, too, are very active,
and such well-known companies as
Presto and Fairchild are already
producing special disc recorders
able to meet the rigid require-

SHORT-WAVE

February in Relrospect
By T. W. BENNINGTON and L. |.

URING February, the average

maximum usable frequencies for
these latitudes increased very con-
siderably, both by day and night.
The daytime increase—mentioned
in this column for February—was
Jdue to the normal seasonal trend
atter the * Midwinter Effect,”” while
the night-time increase was also in
accordance with the usual trend to-
wards the midsummer maximum.
The much increased sunspot activity
in February probably accentuated
these increases.

As the month was much less dis-
turbed than January, long-distance
communication on  higher  short-
wave frequencies was good to niost

parts of the world. The rise in
m.u.fs after the ** Midwinter
Effect ** was very noticeable, par-
ticularly in  the middle of the
month.  Frequencies as high as
s50Mc/s were practically never

usable, although reception of trans-
missions from the United States on
47 Mc/s has been reported. Trans-
missions on 28 Mc /s from New Zea-
land, travelling via the long path.
have been received in the evening
very much earlier than is usually
the case for this time of the year.
Reception conditions were, on the
whole, quite good, and some of the
short-lived storms, which were
usually associated with large sun-
spots, affected frequencies of the
order of 14Mc/s much more than
the higher frequencies. During the
night, frequencies as low as 7 Mc/s
continued to be workable, although
the corresponding  January value
was 3.5 Mc/s.

Again an abnormally high rate ot
incidence of Sporadic E for this
time of the year was recorded, the
value being much higher than in
January, and more than three times
the corresponding value for Febru-
ary, 1948.

Sunspot activity in February was
much greater than in January. No
fewer than eight fairly large groups
were observed, which crossed the
central meridian of the sun on 2nd,
sth (two groups), 16th, 1oth, 20th,

Wireless World

'

ments of the new
technique.

The battle of the r.p.m. has be-
gun. It need hardly be added
that British record manufacturers
are following the conflict very
closely.

CONDITIONS

: Foreeast for April

* microgroove ”’

PRECHNER (Engineering Division, B.B8.C.)
27th and 28th. The first three
groups could be clearly seen with
the naked eye in many localities,
owing to the sun's glare being
dimmed by fog.

February was a much less dis-
turbed month than January. ITono-
sphere storms were observed on 7th,
22nd and 27th, those occurring on
the first two days being fairly
violent,

“Dellinger” fadeouts were re-
corded in IFebruary on a number of
occasions, those  occurring on 1st
and rtth being very severe.

Long-range tropospheric propaga-
tion was observed on a few occa-
sions at irregular intervals.

Forecast.—During April, the day-
time m.u.fs in the Northern Hemi-
sphere should begin to decrease to-
wards the midsummer minimum,
while the night-time m.u.fs should
continue their increase towards the
midsummer maximum. The effects
of these variations will be modified
on most transmission paths by
longer duration of daylight, aud
maderately high frequencies will re-
main in use for considerably longer
periods. Consequently while, dur
ing April, working frequencies for
most transmission paths will he
somewhat lower than in March dur-
ing the full daylight period, they
will be somewhat higher during the
morning and evening periods, and
considerably higher during the full
darkness period.

Daytime communication on high
frequencies (like the 28-Mc¢ /s band)
should be still frequently possible,
but is likely to be somewhat less
than of late. Over many circuits,
frequencies as high as 15 Mc/s—and
even higher in some cases—should
remain usable till well after mid-
night.  Frequencies lower than
9Mc/s will be seldom required at
any time during the night.

For transmission distances be-
tween about 6oo and 1,000 miles
the E layer will often control trans-
missions during the daytime, so
that higher working frequencics mav
be called for at such times than

April, 1949

would otherwise have been the case.

Sporadic F. may begin to in-
crease, nlthough the real increase
usually occurs in May. As, during
this year so far, the incidence of
sporadic E has been abnormally
high, it may be that it will be more
prevalent in April than is usually
the case,

Below are given,-in terms of the
broadcast bands, the working fre-
quencies which should be regularly
usable during April for four long-
distance  circuits. (AIl  times
G.M.T.) In addition, a figure in
brackets indicates the highest fre
quency likely to be usable for about
25 per cent of the time during the
month for communication by way
of the regular layers:—

Montreal : 0000 Mc)s (16Me/s)
0200 9, (14 ,, )
ORM) 1, as ., )
100 15 ,, 20 )
1200 17 o 23 ,, )
2200 15 ,, iy ,, )
2300 o, e ,, )
Buenos Aires : (000 19Me )
Q200 sy ..
0700 <21, )
0800 24 ,, )
OINN) (28 ,, )
1100 34 ,, )
1800 26 ,, )
2100 22 ,,)
2200 20 ,, )
Cape Town : OO0 13 (19Mc,s)
0300 11 ., e ,, )
0500 15 ., 22,
0600 v, (27 ., )
0700 20, 20 .. )
H800) 26, B34, )
1800 AN 97 5o D
KOUH 17 .. 22 )
Chungking : 0000 Mo, {12Mc, )
0300 "o, as .
0500 15, 20 ,, )
0600 17 ., (23 ,, )
QRN 21 (28 ., )
1400 17 23 ,,)
1600 h (19 )
1900 1 4 )

April 1s nsually a moderately dis-
turbed month. At the time of writ-
ing it would appear that ionosphere
storms are more likely to occur dur-
ing the periods 1st/2nd, roth/1ith.
13th/ 14th, 16th/18th, 29th/30th,
than on the other days of the
month.

AIR v. WATER COOLING
FOR VALVES
T a discussion meeting of the
Radio Section of the LLE.E. on
February 15th, 1949, it was pointed
out that air cooling, which was at
present suitable for powers up to
about 5kW, might be expected to
show still further improvement, but
had to conteud with strong compe-
tition, so lar as higher powers were
concerned, from modern closed-
circuit water-cooling systerns in
which comparatively small volumes
of water with a supernatant atmo-
sphere of nitrogen were used with
induced-draught conlers.



Aprd, 1ygy Wireless World ddoertisements 47

A sure way to_far better reproduction—

® Minimum Record and Needle Wear. This Marconi-

phone Pick-up is designed to provide the highest
quality reproduction with the absolute minimum of
record and needle wear. To those whose record
library contains specimens that are irreplaceable
this is a most important advantage.

e Extended Frequency Response. The
frequency response has been greatly extended and by
the elimination of any spurious resonances a perfect
balance of tone is obtained over the musical range.
1t is sensibly linear over the section 50 — 8.000 ¢ s.

® Adaptability. By mcans of the special matching

'MARCONIPHONE- # csa. 7

The Marconiphone Company Limited, Hayes, Middlesex

Sfar less record wear

Type 14. Complete Pick-up unit with rest, matching
lransformer screened lead and plugs for insertion
in *“ Record Player” or * Pick-up” sockets of
radio receiver.

Price complete £3.15.0 plus £1.1.8 (Purchase Tax).

Type 14A. Pick-up (identical with type 14 described
above) and rest only.

Price, including rest £2.10.0 plus £1.1.8 (Purchase
Tax).

transtormer supplied, which incorporates a tone
compensation circuit, the pick-up provides more than
sufficient volume with almost any radio receiver to
which it may be connected. The pick-up may be
used without this transformer in conjunction with

record reproducing equipment of individual design.

® Pick-up-output for average record, 6 mV.
Output at secondary of matching transformer
is 1.5V,

@ Needles.
screw to operate) and up to 100 playings with steel
needles and 2,000 playings with all-sapphire needles
are possible.

Needle changing is simple (no needle

Ordinary needles must not be used
with these instruments. Recommended types are
the Columbia 99, Columbia Permanent sapphire

or Columbia Miniature Thorn.

7.

M.100

4]
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S.R.E. for all purposes

Philips have supplied through traders
and others throughout the world S.R.E.
for almost every conceivable application.
While specialized equipment is produced
whenever necessary, a very wide range of
standard apparatus units minimizes the
need for this, and simplifies installation
and maintenance.

As it can be shown to be much better
engineering practice to use one large
amplifier instead of a lot of little ones
to feed one load, the standard range
includes three large rack amplifiers.

Features include triode valves through-
out, four push-pull stages, no electrolytics,
and three separate anode supplies.

Lpril. 1949

250 watt ... £255
500 ,,
1,000 ,,

S.R.E. available through the trade
on hire purchase or rental terms.

PHILIPS ELECTRICAL

LIMITED

Amplifier Dept., Century House, Shaftesbury  Avenue, lLondon, VZ.C.:.
A4RT)

UART CRYSTAL UNITS

MABLE FREQUENCY GENERATION

* What expression should
be used to refer generally
to amplifiers, and related
apparatus ? ‘¢ Public
Address ?”’  This hardly
applies to gear that may
well be used in private for
purposes other than addres-
sing. * Sound Equipment?”’
This can also mean tom-
toms, or brewery apparatus
in sound condition !

We have adopted the
Navy’s term ‘““ S.R.E.” or
‘*Sound Reproducing
Equipment”, as in our sub-
mission there is no other so
accurate or so generally
applicable.

FEA

Low temperature co-efficient — less

Patented nodal suspension  Mounted in va

independent of climatic conditions. Exceptionally high Q™
High stability. Small size, 3" x 3" overall excluding pins.

standard miniature deaf aid valve socket.

FOR FREQUENCY SUB-STANDARDS

Type JCF/200. 100 KC/S.  Available from stock adjusted to
0-01%,. Higher accuracies supplied to special order.

PRICE
The type JCF[200 unit illustrated is representative of the wide range
of vacuum type unit available for low and medium frequencies. £2 = 15 = 0

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS. SALFORD 3. LANCS. Telephone BLAckfriars 6688 (6 lines) Telegrams & Cables SPARKLESS Manchester
Proprietors THE GENERAL ELECTRIC CO., LTD.,, OF ENGLAND
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THI’_ subject of radio inter-
ference is of such public
importance nowadays that
even Members of Parliament are
expected to know something about
it.  What some of them did or
didn’t know. came to light during
the debate on the Wireless Tele-
graphy Bill.

There may be a few things
about it that even Wireless World
readers do not know. Forinstance
could they all give a satisfactory
answer to the question, * Why
does switching things on and
off cause radio interference ? "’
To the technically ignorant out-
sider the whole of radio is so
mysterious that there is nothing
about this interference business
that is likely to strike him as
more than unsnally difficutt to
explain, But every Wireless
World reader knows that a re-
ceiver is tuned to one particular
radio frequency (or, more ac-
curately, a narrow band of fre-
quencies), and that it generally
succeeds quite well in rejecting
all other frequencies. The fre-
quency at which an electric
light or other appliance is switched
may be only once in several hours
or days, so in comparison with
radio frequencies is almost in-
finitely low. How then, does
varying an eclectric current at a
very low frequency indeed pro-
duce something that can force its
way in past the sclectivity of the
set ?

Admittedly, the interference
resulting from switching consists
only of isolated clicks, so is not
very annoying. It is a different
matter with certain types of
motor-driven appliances, which
cause an apparently continuous
rattling or buzzing. The chief
offender is the *“ uriversal ”’ motor
with its commutator, which is
just a name for a special type
of self-operated switch making
and breaking connections several
times per revolution of the motor.
But even in the fastest motor
this frequency of switching is
still too low to be classed as a
radio frequency ; so the perplexity
remains. By contrast, current
coming from the 50 c/s supply
causes no radio interference, yet

Wirecless World

RADIO

How It Is Caused
by Switching D.C.

or Low-frequency
Circuits
By «“CATHODE RAY”’

by its very nature it stops and
starts 100 times a second—much
more frequently than any hand-
operated switching. '

The older readers, with
memories of spark transmitters,
will be quick to point out that
the silent alternations of a.c.
occur sparklessly, whercas switches
(or any of the other appliances
that cause noises to come out of
the loudspeaker) are unintentional
spark transmitters The reason

UL

Fig. 1. Electrical power having a

low-frequency sine waveform (b)

is confined to one frequency, but

if it has a steep-sided waveform

(a) it is distributed over a wide
range of frequencies.

transmitters were
abolished-—one of the reasons,
anyway — was that they inter-
fered badly by coming in over a
wide band of receiver tuning.
If we retort that spark trans-
mitters did at least have recog-
nizable frequencies or wavelengths
at which they could be tuned in,
whereas the unintentional sparkers
come in almost everywhere, the
old hands may explain that a
spark transmitter sparked into
properly designed tuned circuits,
whereas the circuits affected by
the noise-making appliances are
likely to be anything but sharply
tuned.

Well, that explanation is all

why spark
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right so far as it goes, but it

doesn’'t  go  very far towards
making it clear .to the readers

who are too yvoung to take spark
transmitting for granted just why
interrupting a  direct or low-
frequency current ‘‘ sparkily
gencrates radio frequencies. And
it completely fails to explain the
fact that certain low-frequency
generators cause radio interference
without any sparks at all. Ior
instance, about ten years ago*
Wireless World published a des-
cription of a 4oo c/s oscillator
that could be heard over all the
wavebands in a receiver, even up
to 20 Mc/s. There was no decep-
tion—its signal was picked up as
a genuine radio frequency by the
r.f. tuning circuits, not by low-
frequency induction or any such
backstairs method.

And there we have the key to
the mystery, if it is a mystery.
Since your copy of this key (if
yvou ever had it) may have been
lost in the blitz or sacrificed to
the paper-saving campaign, I
will explain that the oscillator in
question generated a square wave
with very steep—almost instan-
taneous-—sides, as in Fig. 1(a).
(An actual multivibrator wave-
form is slightly more complicated,
but the steep sides are the essential
features.) 1f the 4o0-c/s oscillator
had a smooth sine wave as in
Fig. 1(b) it certainly wouldn’t
cause radio interference. But, as
is well known, distortion of this
fundamental waveform inevitably
generates higher frequencies—har-
monics—which are multiples of
the fundamental frequency. With
the small amount of distortion
that is considered tolerable in
reproduction of programmes, the
2nd and 3rd harmonics are- the
only ones that are likely to
amount to more than one per cent
of the fundamental (though in
fact much of the audible un-
pleasantness may be due to
minute traces of harmonics as
high as the oth or 11th). But
with the aforementioned wave-
form, harmonics can be detected
up to at least the 50,000th!
The frequency of the 350,000th

“ % Monarch mlt}vibraloz‘,” April 13th, 1939,
P- 349-
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harmonic is 50,000 @ 400 cfs
20 Mc/s, so there is no farther
question about where the radio
frequencies come from.
Mathematicians can calculate
the relative amplitudes of all the
harmonics necessary to build up
any given periodic waveform.
("* Periodic ' means a waveform
that exactly repeats again and
again, so has a definite funda-
mental frequency.) They show
that a perfect square wave
wouldn't have a s50,000th har-
monic—or any even harmonic-
but it would have a 350,001th,

which is

times the ampli-
50,001

tude of the fundamental. And
similarly for the other harmonics,
up to infinity.

A good way of showing the
ingredients of a waveform is by
means of a spectrum. Fig. 2 is
part of the spectrum of a 400-c/s

("]
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anmplitudes  of  the harmonics.

if vou find it as difficult as [
did to believe that combining a
sufficient number of sine waves
will form a perfect square wave,
vou may be interested in Fig. 3,
reproduced from p. 359 of the
December, 1945, issue of this
journal. Here, in the left-hand
half-cycle, are drawn all the odd
harmonics up to the 15th, in
proportionately decreasing ampli-
tude, and all starting off in phase.
The heavy line is the result of
adding them all together. It is
not by any means a perfect squarc
wave, but it is so obviously
tending that way that it is not too
difficult to belicve that if the odd
harmonics up to (say) 50,001 were
added it would approximate very
closely indeed. The fact that so
many (25,001) sine waves were
made to start in step would mean
that the combination of them all
would have a slope 25,001 times
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the end of half a fundamental
cycle, forming an ecqually pre-
cipitous descent. In between,
their ups and downs tend to
cancel out, forming the ** flats.”

B}

Fig. 2. Spectrumof a
& perfect 400-c/s square
2 | wave, showing the
e 1 relative strengths at
T 06 different frequencies.
= J The spectrum con-
w | tinues to infinity on
SRl I the right.
-4
02 T
.
o+ 0 e TS
oti 2 3 45 6 7 9 10
mah FREQUENCY (kc/s)

The mathematical analysis of a
400-c/s square wave is borne out
in practice by the fact that a
radio receiver picks up a con-
tinuous succession of oscillations
that become gradually weaker as

the frequency arises. One might
/ \ expect them to come in at 800 ¢/s
[\ ~ \ /\ intervals, but since a multi-
08 v = %%p% = vibrator does not generate a
7 < |
I _\I Fig. 3. The heavy line shows the
06l .\ waveform produced by adding
| / ¥ \ | up the odd harmonics (1 to 15)
l 1= HARMONIC | drawn on the left-hand side, given
/ (FunoAMENTAL) \ | that they start in phase and their
04 amplitudes are inversely propor-
| m 3t tional to their frequency.
[ s /
02 Ui
~oth
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—-0-6 1 ,7'/ :
| ( |
08 V v = \]
"0 30° 60° 90° 120° 150° 180° 210° 240° 270° $00° $30° $60°

square wave. Each harmonic is
represented by a vertical line at
the appropriate point on the
frequency scale, and the heights
of the lines indicate the relative

PHASE OF FUNOAMENTAL WAVF

as steep as that of one of them,
so would be practically vertical.
And because they are all odd
harmonics they next come into
step (in the opposite direction) at

perfect square wave the even |
harmonics are not quite zero,
and signals are generally detect-
able everv 400 ¢/s.

Inrany case, the lower the fre-
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fuency of the fundamental, the
closer the harmonics are spaced.
A 15 Square wave could he
senerated by switching d.c. on
and off once each way every
second, the switching operations
being spaced at exact half-second
intervals, Harmonics would occur
at  2-¢/s intervals from 1 c/s
upwards and would extend theo-
retically to infinity.  But unless
the amount of current interrupted
Was 400 times greater than in the
400-C/s multivibrator, the inter-
ference at any given frequency
would be less. Just over 1 Al s,
for example, we would have the
2,501th harmonic of the multi-
vibrator, byt the 1,000,001th
harmonic of the switch,

Reducing the frequency of the
switching stil] nore, finally to one

. (a)
Fig. 4. Example

of pulse wave.
form (a), the
fundamental fre. L
quency being

400 c¢/s. The

spacing of the

lines in the spec- !
trum is deter.
mined by this
frequency, as in
Fig. 2, but the

— Vago™ sp¢. —wdla-

Wireless World

when they are operated, and these
set up much stronger interference,
as one would expect from theory.,

There is one other sort of wave
that can be analysed fairly easily,
and to which some sorts of inter-
ference approximate. It is the
sharp narrow pulse, Fig. y(a). As
before, the spectrum consists of
separate harmonic frequencies,
but instead of their amplitudes
falling off in proportion to the
number of the harmonic, they are
almost equal to the fundamental
until the frequency is not much |
less than that of the pulses if they |
were close enough together to
have equal positive and negative
half-cycles. That sounds terribly
involved, but should be quite |
clear if we take an  example.
Suppose pulses occur at 400 ¢/s,

0144 SE.

falling  off in
amplitude is
slower the nar.
rower the pulses,
as at (c), (where
the lines are too
close together for
all of them to be
shown). If the
pulses were
pushed together
to make positive
and negative half-cycles equal, their
frequency (5 Mc/s) would mark the
place in the spectrum at which am.
plitude had fallen 36 per cent.

RELATIVE AMPLITUDE

! .'. A..z

isolated operation,
resolves itself into lines S0 close
together as to be g continuous
mass, so that they cover all
frequencies ; but they would be
very weak. It is a fact of experi-
ence that a good clean make or
break of current causes very little
audible interference, probably
none at all when the sensitivity
of the receiver is reduced by u
local station’s carrier wave and
unless the aerial js closely coupled
to the circuit being switched
Most switches, however, cause a
rapid series of current variations

the spectrum

34 5

W
I

LN

| M)
i

I

]
FREQUENCY (Mc/s)

and each pulse lasts for 0.1 micro-
second (one ten-millionth of ,
second). Then if these pulses were
Square waves, Fig, 4(b), each cycle
would last o> #sec, and their |
frequency would be 5 Mc/s, Al
harmonics up to about 5 c/s
would be nearly ag strong as the |
fundamental, The actual relation- |
ship is shown in Fig 4(c). Ampli-
tudes above the firsg zero (10 Mc o
in this case) are relatively small,

So  one  would expect  brief
bulses of current like this to be
more serious interferers, And so
they may be unless carefully
screened, as aircraft radio engin- |
eers know well enough. The pulses
of engine ignition current, and
radar pulses if any, could cause
much trouble if nnshielded.

(Lot 2,
(7
SOUND EQUIPMENT

PORTABLE MODEL—Bés

A completely self-contained Iow
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Radio Interference—

We can sum up the findings so
far by saying that sharp corners
or spikes in a waveform must
have high-frequency ingredients,
just as a mosaic with fine detail
mrst include small pieces and
couldn’t be made exclusively of
unhewn mountain boulders. There-
tore the act of causing d.c. to stop
or start suddenly, as in Fig 5(a),
brings into temporary existence
a wide range of frequency, theo-
retically infinite. The same applies
to 50 c¢/s a.c. Even if you happen
to catch it at the moment when it
is zero, the sharp corner at the
start causes some disturbance,
(IFig. 5(b).

According to theory, then, d.c.
and a.c. transients such as thesc
might be c¢xpected to create
interference over a wide band of
frequency, but falting in strength
with rising frequency. It is a
fact that most interference is
worst on long waves, less on
mediunt waves, and often in-
audible on short waves. But not
always. One has only to think
of ignition interference with tele-
vision.

That is because the waveform
theory is only part of the story.
In real life, current can never
spring instantly from one value
to another, because fhere is
always some inductance in any

Wireless World

infinitely large current would be
necessary to change it in zero
time. One cffect of the-inevitable
I. and C, then, is to round off the
sharp corners and ecase the pre-
cipitous gradients, cutting down

|
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another way of saying it has in-
ductance), and a magnetic field
contains energy. \When the current
is cut off, the cnergy expresses
itself as an e.n.f. that tends to
keep the current flowing, and

(b)

When the current in a resistive circuit is switched off the wave-

form is a ‘““step '’ (b) and the spectrum like (a) (i.e. similar to Fig. 2

but no separate lines).

But if the inductance and capacitance are suffi-

cient, the interference at some frequencies will be accentuated by
oscillation, spectrum (c) and waveform (d).

the spectrum at the high-frequency
end.
Another feature of L and C is

=
&
& I (2)
>
(=] _ o - o L.
4 TIME —»
SWITCH SWITCH
ON OFF
k (b)
\. ! l
ON Off ON Off ON Off
Fig. 5. ‘‘Waveforms >’ of switching d.c. (a) and a.c. (b) on and off. With

a.c., the steepness of wavefront depends somewhat on the phase at
which switching takes place.

circuit, and if the current in it
were to change at an infinitely
rapicd rate it would develop an
infinitely large back e.m.f. Voltage
can’t change infinitely fast cither,
because  there is  alwavs  some
capacitance in a circuit, and an

that they store energy. [f there
were such a thing as a purely
resistive circuit, when the current
in it was switched off it would
just cease. But no real circuit
can carry current without setting
up a magnetic ficld (that is

sparks angrilv if it is thwarted.
similarly the voltage across a
capacitance cannot be brought to
zero without the stored electrical
itself

energy  manifesting as a
dischiarge current. A sudden
release of energy in cither case
spreads  over a wide band  of
frequencies,

More important  still,  often,

mductance  and  capacitance in
combination considerably modifyv
the distribution  of frequency.
In Fig. o, (a) shows the spectruni
of the perfect switch-on or -off,
wavceform  (b).  The amplitude
is inverselv proportional to fre-
quency. But if L and C resonatc
together at any frequency in
this range. say IY in Fig. 6 (c),
then interference in that region
of frequency may be enormousiy
increased. The waveform, instead
of being a plain ' step,”” will be
obviously oscillatory (d).

A good example is the inter-
terence caused by the ignition
systems of cars. The dimensions
of the sparking-plug circuits cause
them to resonate at the very-high
frequencies, so  that instead of
the pulscs of current in these
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circuits setting up interference
almost equally at all frequencies,
it is much the most troublesoine
on television and other v.h.
frequencies. Putting resistances
of the order of 15,000Q in series
with the ignition leads into these
circuits damps down the reson-
ances, to the great benefit of the
viewing public.

One might ask why, if capacit-
ance may make matters worse,
it is the chief ingredient in many
of the ** interference suppressors "’
on the market. One answer is
that their capacitance is generally
made so large that any resonance
due to it is below radio frequency.
Another is that its purpose is to
short - circuit  radio - frequency
currents, preventing them from
wandering through lengths of
circuit which radiate them or

NEWS FROM THE CLUBS

Birmingham.—Commencing on April
11th the general meetings of the Bir-
minghamn  and  District  Short-Wave
Society will be held on the second
Monday of each month at the Colmore
Hotel, Church Street, Birmingham, 1.
The club room at 220, Moseley Road,
Birmingham, 12, will be open on the
third and fourth Mondays. Sec.: N.
Shirley, 14, Manor Road, Stechford,
Birmingham, ¢, Warwicks.

Chester.—Fortnightly meetings of the
Chester and District Amateur Radio
Society are held at the United Services
Club, Watergate Street, Chester. Next
meeting, April sth at 7.30. Sec.: M.
Morris, G3ATZ, 24, Kingsley Road,
Boughton IHeath, Chester.

Dorking.—Mectings of the Dorking
and  District Radio Society are held
ecach Tuesday at 7.30 at the club’s
headquarters, 5, london Road, Dork-
ing. The society's transmitter, G3CZU,
is operating on So aud 160 metres on
both 'phone aud c.w. Sec.: J. Green

" P.V.C. WIRE STRIPPER

This electrically heated tool (‘“ Stan-

elco: Standard Telephones and
Cables) is for stripping P.V.C. insu-
lation from connectingz wires ; it is
designed to prevent nicking or break-
ing of solid or stranded conductors.

Wircless World

couple them to receptive aerials.

As a tailpiece I offer a hint on
how to become a radio expert in
a single one-minute lesson. When
people complain about their sets
it is generally because of inter-
ference or weak reception or
both. You ask ““ Are you using
an outdoor aerial ? *’ 1f they say
“Yes ' you are stuck. But nine
times out of ten their reply will
be “ No.” Thereupon, assuming
an appearance of infinite wisdom,
you advise them to install a good
outdoor aerial. The number of
times this prescription brings
about a sensational improvement
will quite overwhelm the awkward
experiences when the trouble
happens to be due to a dud output
valve or grit in the loudspeaker,
and your local prestige will be
immense.

l

|

well, G3AEZ, 7, Sondes Place Drive,

Dorking, Surrey.

Edinburgh.—At the next meeting ol
the Lothian's Radio Society at 7.30 on
March 31st in the Chamber of Com-
merce Rooms, 25, Charolette Square,
Edinburgh, D. T, N. Willilamson—de-
signer of the Williamson Amplifier—
will give a lecture on sound reproduc-
tion. The society meets on the last
Thursday of each month. Sec.: 1.
Mackenzie, 41, Easter Drylaw Drive,
Edinburgh, 4.

Leicester.—The ILeicester Ham Radio
Society's permanent headquarters is
now at the Holly Bush Hotel, Bel-
grave Road, Leicester, where meetings
are held at 7.30 ou the first Friday of
each month. Sec.: L. Milnthorpe, 3,
Minster Drive, Thurmaston, Leicester.

Portsmouth.—The South Hants
Radio Transmitting Society continues
to meet on the last Thursdayv of each
month at 7.30 at the Civic Centre,
Casham, Hants, but is endeavonring to
secure permanent headquarters where a
transmitter can be installed. Sec. :
. G. Martin, G3ACM, 184, Kirby
Road, North Iind, Dortsmouth, [Hants.

Southall.—The annual general nieeting
of the West Middlesex Amateur Radio
Club, attendance at which is restricted
to members, will be held at 7.30 on
April 13th at the Labour Hall, Ux-
bridge Koad, Southall, where the club
meets on  the second and fourth
Wednesday of each month. Sec.: C.

Alabaster, 34, Lothian Avenue, Hayes, ithiS new unit.

Middlesex,

Southend.—.\ committce has been
set up by the Southend and District
Radio Society to organize a Field Week
at  the Boy Scouts’ International
Jamboree to be held at Rochford in
August. The vice-chairman of the
society, J. E. Nickless, G2KT, will lec-
ture at the next meeting on April 1st
at 7.15 in the DMunicipal College,
southend Sec. N Rarrance,
AMLBLE.D (G3BU]), 40, Swianage Road,
Southend-on-Sea, Essex.

I
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NEW!

This fine new streamlined Junction
Unit is now a part of every Antiference

Television Aerial for outdoor mounting.

Engineered in robust plastic it has
been designed to embody every practical
refinement by the firm consistently in
the forefront of Television Aerial
development.

THERE

IS NO
PRICE in the Antiference range
of television aerials incorporating

INCREASE IN

When ordering
specify Series 5 (e.g. WD5, LD5,
WDSR, PD5R, LD5R, PD5R/M).

ANTIFERENCE

LIMITED
67 BRYANSTON ST., LONDON, W.1
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Unbiased

Peccavi 7

’I‘IIUSE of you who resisted the
undoubted attraction of playing
noughts and crosses in school when
you ought to have been studying
European history may recollect that
Catherine the Great, of Russia.
although a lady of remarkable
achievements who certainly left her
mark on the map of Europe, once
expressed her great sorrow that she
had no appreciation of music what-
soever. To her it was just nothing
but noise.  There are, of course,
many like her in this modern world.
I, personally, know of one eminent
figure in the realm of radio who has
said unashamedly that he is so far
lacking in musical appreciation that
he only recognizes the difference be-
tween the National Anthem and the
sound of a pneumatic drill by the
fact that men remove their hats and
women stop talking when they hear
the former.

As for myself, I am, I suppose, in
a sort of halfway house in the mat-
ter of musical appreciation, for I do
recognize that, in the words of the
popular song, ‘‘some sort of music
makes me sick and_you sick, while
some sort is noble and grand.”” But
the music which really does annov
me is the sort that is interpolated in
the midst of a programme of dia-
logue, or more usually comic poly-
logue, in order to give a breathing
space to actors and some necessarv
relaxation of attention to listeners.

Competitive Polylogue.

My objection is that after care-
fully adjusting the set to give ade-
quate volume for the dialogue so
that none of a comedian’s gags be
iost, the musical interlude suddenly
crashes out with a volume that
rattles all the ornaments on the old
Victorian chiffonler and sends one
flying to the volume control, which
must, of course, be turned up
again as soon as the dialogne is
reanmex].

Now 1 don’t want to get myself
hogged down in the quagmire of
scale distortion and suchlike things,
and 1 do realize that, no matter
with what Agagian delicacy I walk
along this thorny path, I am laying
myself open to a devastating flank
attack by both the musical and tech-
nical sections of my readers. What [
ask is that the B.B.C. boost up the
volume of the dialogue or, alterna-
tively, that set designers provide us
with a special kind of audio a.v.c.
which  will distinguish between
speech and music and so do the job
at the listener’s end.

Let me make it quite clear that
I am complaining of programmes
which contain a mixture of music
and dialogue; I fully realize that I
must expect to readjust my volunie
control  when the programme
changes from the peaceful quietude
of a ‘“twilight hour’ programme
to a nerve-shattering brass band
performance

Sheer Ignorance

NIZ not infrequently finds abys-
mal ignorance flourishing like
a weed in places where one would
expect to find only the fair flower
of learning. A classic example is pro-
vided by the late Lord Curzon,
whom a contemporary so aptly de-
scribed as ‘‘a very superior pur-
zon.”’ 1le once astonished the Upper
Chamber by pronouncing the cock-
ney word ‘‘beano’’ as if it were of
Ttalian origin, as indeed he thought
it was. It did not altogether inspire
me, therefore, one Sunday after-
noon a little while back, when the
erudite members of the two teams
in the B.B.C. Round Britain Quiz
programme floundered hopelessly
concerning the question of the inter-
national distress signal used by
ships and aircraft.

They were asked what was the
radio-telegraphic equivalent of the
radio-telephonic distress call ‘* May-
day.”” It was obviously meant as a
trap for those who take the B.B.C.
or the popular press as their sole
source of learning and information,
and accord to their pronouncements
an aura of ex-cathedra infallibility.
In saying this I am not in any way
seeking to belittle the efforts of these
two very worthy public institutions.
They are, like the pianist, doing
their best; and it is their misfortune
rather than their fault that they
have not been brought up to observe
the same strict standards of accur-
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By FREE GRID

acy as Wireless World and myself,
I correctly anticipated that the quiz
savants would wrongly reply SOS,
but I certainly didn’t expect the
question master to pass the answer
as correct. I was a little surprised,
also, that these scions of, figura-
tively speaking, the Cam and Isis

. . . sole source of learning . . .’

should be so hesitant over the
‘“M’aidez’’ origin of ‘‘ Mayday.”

The SOS heresy became estab-
lished in the public mind as the in-
ternational radio distress call at the
time of the loss of the ill-fated
Titanic in April, 1912. Some enter-
prising journalist, who badly needed
a course at a theological college to
enable him to distinguish between
body and soul, even told us that
SOS meant ‘‘ Save Our Souls.”” The
same enterprising gentleman, dis-
regarding grammar, further in-
tormed us that the CQD call, also
sent out by the Zitanic (vide official
report of enquiry) meant ‘‘Come
Quick, Danger.”’

The so-called SOS signal had, af
the time of the disaster, only re-
cently come into force to replace
the CQD call, which was merely the
still-current CQ call followed by D—
the prefix to an urgent message. But
the international distress call, which
took the place of CQD, was not SOS
at all but simply e e ¢ ecmeme= o v .
It is no more SOS than it is VMS
or a host of other literal combina-
tions (not necessarily three-letter
ones) which an imaginative mind
could construct if spacing were as
meaningless as punctuation is to
most women. The B.B.C. is, ol
course, largely to blame for perpetu-
ating this error by using the expres-
sion '*SOS messages’’ for urgent
appeals which, since they are tele-
phonically transmitted, could very
aptly and alliteratively be called
Mayday messages.

ut possibly the B B.C. has neve:
heard of Mayday, and thinks that
the Mayday Hospital at Croydon
wag founded by the T.abour Party.
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LETTERS TO

Wireless World

THE EDITOR

Land-water Signal Paths + Television Aspect
Ratio : Test Card for Interlacing + “Piped”’

Television ¢ “8” Meter Functions ¢ Relay Circuit |

* Propagation Qver
Coastlines ™

BY way of a footlnote to the ab-
stract in your March issue
117) of my letter to Nature, it
should perhaps be stressed that the
extent of the phenomenon depends
upon the wavelength used and upon
the earth constants of the land, The
figure of 12 db. was given for the
specific conditions of the experiment
and is not, as your abstract implies,
a comstant associated with the
general phenomenon. It was diffi-
cult within the space of a short letter
to make this clear, though I sug-
gested in my introductory remarks
that it varied with conditions. The
phenomenon is essentially a ground-
wave one, and would be diffi-
cult to detect and of little practical
significance with horizontal polariza-
tion, G. MILLINGTON.
Baddow Research laboratories,
Marconi’'s W.T. Company.

« Television Goodness

Factor”
N AY | deal briefly with one or

two  points  concerning my
article in last month's ireless
World which have been raised by
readers? Some readcers (and the
writers of some books) do not agree
with my assumption that the aspect
ratio of a television image is that
of the long (horizontal) to the short
(vertical) sides of the visible portion
of the transmitted pattern. They
maintain that it is, in tact, the ratio
of these sides of the entire theoretical
image transmitted: that is, that it
inclules initial and final blacks as
well as ‘* blacker than black *” sync
pulses. 1 have it on the Dbest
authority that for the B.B.C. service
the aspect ratio is—and that for all
services it should be—that of the
visible part ol the whole image. It
is. in tact, the area covered by the
active portions of the active scan-
ning lines. For B.B.C. transmissions
the aspect ratio ot the whole trans-
mitted pattern is 5X99/83.5 1 x
405/ 377 =4pprox. 5.9 : 4.3.
[2an

The cquation [, = —-— appear-
ing in some books must be a relic
irom the old scanning disc days
which has somehow escaped revisicn,

In the article in question [ was
careful to stress the fact that f;,

is the minimum modulation band-
width for anything like equality in
horizontal and vertical definition. |
The optimum bandwith is probably
about 1.5Xf.:,. [t follows that the
most desirable definition ratio is not
unity. It is attained when

f mod

=1.5
tinin
Hence D, =1.5.

Detective interlacing is a not un-
common fault in television receivers.
Would it not be a great help to
deslgners manufacturers and ser-
vicemen if a test card containing
1884 black and 188} white lines were
used from time to time? The card
would, of course, have to be drawn
with extreme accuracy and to be
positioned exactly in the field of the
transmitting Emitron camera. Very |
careful monitoring at the transmit-
ting end would also be necessary.

R. W. IHHALLOWS.

« Television Distribution

READ with interest this article

in your January issue.

I think it is pertinent to point
out that a television distribution
system was developed and installed |
in a number of blocks of flats prior
to the war Ly the company to
which T was chiet engineer. 1 am
not clear in what essentials the sys- |
tem described by your contributor |
differs from that to which I refer.
Can it be that some of the instal-
lations mentioned by Mr. Adorian
were in fact made by my colleagues?

In view of this I find it surpris-
ing that no acknowledgment has
been made to those, whom so far as
I am aware. were the only engineers
concerned with the original scheme,

W B J. HACKNEY

London, S.E.5.

Meter

Value of an «“S”

GzML s letter in your [January
issuc has raised several points
which need clarifying when discus- |
sing S meters,

A clear understanding ot the true
function of an S meter, its advan-
tages and its disadvantages, sum ap
to it being a nccessary addition tc
an amateur receiver, providing
always, readings are interpreted in
conjunction with several other
known factors, including aerial
characteristics, etc.

First and foremost an S meter is |

THE “FLUXITE QUINS "' AT WORK
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Letters to the Editor—

usually an indication ol g.v.c. and
a.g.c. characteristic, and as such will
give an indication only of the r.t.
conditions as applied across the in-
put of the receiver. And as the a.v.c.
characteristic of the average ama-
teur receiver is not linear with fre-
quency, the same input at different
frequencies will not give the same S
meter readings unless the receiver
has been developed to have a con-
stant gain over the frequency range
in which it is used. I am pleased to
hear that one manufacturer claims
to have arranged the radio {re-
quency section of his receiver to
have a flat response over the
amateur bands and that a similar
S meter reading is indicated over the
whole band for a constant level in-
put,

Two other points that are very
necessary in S meter circuits are:
(a) The determination of what in-
put level shall represent S, in terms
of microvolts per meter input, aud
this again will be governed to some
extent by the signal-to-noise ratio of
the receiver or its ‘‘ goodness fac-
tor.”” (b) What ratio of input in-
crease will represent un increase of
one S point?

The popular school of thought in
the industry seems to be that a
change of 6 db inpuat will raise the
S meter reading by 1 point, so that
using a scale of o to 9 an Sg sigual
signifies an input of carrier to the
receiver ol 54 db above the receiver
threshold level. G2MC’s suggestion
that a report of *““loud and clear ™’
would be more useful than an §
meter report does not hold water in
view of the various ideas that most
amateurs have of what constitutes
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a full 100 per cent modulation level.

** Loud and clear’’ reports would
be based on aural judgments made
on loudspeaker or headphone out-
puts and so give no indication of
carricer level, but only an indication
of modulation fullness,

Hence Station A, with a low-level
carrier modulated in the neighbour-
hood ot 120 per cent could be given
a ‘'loud and clear’’ report, whereas
Station 13, with a higher carrier level
modulated to an average depth of
36 per cent would, by the same
standard, be given a lower assess-
ment of output.

In conclusion, I would say that an
S meter reading from a reporting
receiving station is definitely useful
it given togetlier with: a statement
of aerial conditions, i.e., height
above ground, type of array, and
feeder system used; the receiver
performance in terms of signal-to-
noise ratio for a detector current ref-
erence; a statement of modulation
depth as indicated on an oscilloscope
or its equivalent ; and a statement of
distortion factor or content includ-
ing 50- or 100-c/s hum level.

In the case of a c.aw. report. one
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Towers, 130 feet high, have now been erected by the G.E.C. on the sites
of the four relay stations—at Harrow, Dunstable, Byfield and Rowley
Regis—for the G.P.O. London-Birmingham television link.
erected for the field tests, will be used for the initial working of the
system until the specially constructed towers have been built. This
month’s cover illustration shows the mast at Harrow. The smaller
paraboloid has been fitted so that a signal can be transmitted direct from
the G.E.C. Laboratories at YWembley during tests, thus avoiding routeing
transmissions via the terminal station in London.

These masts,

should remember to correct S meter
readings for the displacement due to
the local b.f.o., which does affect
the a.v.c. characteristic of most re-
ceivers, however well designed they
may be,

lustead of a modulation report, a
c.w, operator might welcome a tew
words on his keying characteristic
Ly a nearby reporting station.

In testing with a receiving sta-
tion if the first S meter reading is
taken as an arbitrary level, then im-
mediate subsequent readings are of
a definite value to a transmitter
making test adjustments and asses-
sing their effect on the radiated
signal. . HARDY, G4GB.

Ruislip, Middx.

Long-delay Relay Circuit

’I‘IllS circuit, described in your
February issue, works well in
practice, and 1 have used it for «
yvear or more.  The best results are
obtained by using a high-slope triode
having a short grid base, and I have
recently found that an ECgt (minia-
ture triode) used with C=2 mfd.
and R=3.3 megohms will easily en-
able a 5-minute time delay to be
attained.

A similar result can be obtained
by connecting R, in the anode in-
stead of the cathode circuit of the
valve, and C from anode to grid,
instead of grid to h.t. negative.

Whichever circuit arrangement be
used, the time constant CR becomes
effectively multiplied by the ampli-
fication factor. [f any of your
readers are seeking more information
they might be interested in an article
by the writer published in The En-
mneer of 20th October, 1948, in
which these circuits are described
and analyzed. J. . LUCAS.

Mullard Electronic Research

Laboratory,

“ Simple Tone Control
Circuit™

SHOULD like to draw your atten-

tion to the fact that a tone-con-
trol circuit exactly similar to that
described by E. J. James in your
February issue, except for the slight
differences in values of elements,
was designed by our engineer
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Michael Volkott as early as July,
1939, when the first amplifier em-
Lodying this circuit was built. W,
have used this circuit ever since
then, and there are now over one

Wircless World

thousind amplitiers in Belgium with)

this tone control hauilt in,
WILLY L'HOEST,
Rocke International, Ltd.
Brussels.

SENSITIVE ELECTRONIC RELAY

R.F. Oscillator Controlled by External Capacitance

RANGE of eclectronic units de-

signed for industrial use and
tunctioning on the principle that the
proximity of a substance, whether
solid, liquid or a gas, trips a relay
has been introduced by Fielden
(llectronicsy Ltd., Holt Town
Works, Manchester, 1o.

The tripping ot the relay can be
utilized to perform o varicty  of
functions, for example, counting the
number of items passing a  given
point, giving warning when the level

the circuit is set up to be in an
oscillating state, the proximity of a
body, liquid or gas to the remote
clectrode will stop oscillation. Con-
versely, it can be made to start
oscillation.

The behaviour of the oscillator is
casily utilized for any number of
functions, mechanical or electrical,
by rectifying the radio {requency or
even using the change in anode cur-
1ent between  the  oscillating  and
non-oscillating state,

Fielden Tektor proximity switch attached to a thermometer and arranged to
give remote warning when a liquid reaches a pre-determined temperature.

of a liquid has reached or fallen
below a certain level, or, alter-
natively, to operate mechanism to
stop or start the flow of liquid.
Many other applications will suggest
themselves. )

In the case of objects, it is not
necessary that they be conductors,
and the devices will be actuated by
any body of a reasonab}e size, be it
jam-jars, Dbiscuits, bricks, motor
cars or people.

The apparatus is known as the
" Tektor ' and consists of a valve
oscillator with a capacitance bridge
in the feedback circuit and arranged
so that a change of capacitance at
the end of a cable joined to the
bridge reverses the phase of the
oscillator feedback voltage. Thus if

At present the Tektor is available
in four different forins, a proximity
switch, a proximity counter, a
double Tektor for recording move-
ment in two directions such as high
and low levels of liquid in a con-
tainer, and a meter relay which is
actuated by current or voltage read-
ings on an indicating meter. This
unit has an additional pointer on
the meter which can be moved to
any part of the scale and when the
normal indicating pointer comes
opposite the fixed pointer the elec-
tronic relay is actuated and can be
made to sound an alarm.

The apparatus operates from the
a.c. supply mains and consumes be-
tween 20 and 25 watts according to
the tunctions required.
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GALPINS

ELECTRICAL STORES
408, HIGH ST., LEWI§HAM. LONDON,

Telephone Lee Green 0309. Near Lewisham Hospital.

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

MAINS TRANSFORMERS. (nput 200-250 v.
S0 cys., in steps of 10 v. Output 450/0/450 v,
250 m/a., 4v.42,5v.42,63v.8a,63v.,8a,
62/6. Ditto 450/0/450 v., 250 m/fa., 6.3 v. 4 a.,
v. 4a,4v.8a,4v. 8a, §0/-~ Another
500/350/0/350/500 v., 250 m/a., 6.3 v. 8 a., 0, 4,
5 v. 4 a twice, 6.3 v. tapped at 2 v. 2 a., §7/6.
Another 350/0/350 v., 300 m/a., 4 v.8 a., 4 v. 4a..
63 v.4a,63v. tapped 2 v.2a., 57/6. Another
500/0/500 v., 300 m/fa, 6.3 v. 8 a, 6.3 v. 8 a,,
63v.4a2,44a,5v.4a,67/7.
MAINS TRANSFORMERS, all 200/250 v.
50 cys., | phase, input, output, 700/0/700 v.,
70 mja., 4 v. 24 a., 12 v. | a., 30/- each. Another
525/525 v. 150 m/a., 6.3 v. 5a.,5v. 3a,, 37/- each.
Another 2,350 v. at 500 m/a., 85/~ each. Mains
Smoothing Chokes, 10 Hy. 100 m/a.,6/- ; 150 m/a.,
8/6 ; 350 mfa., 25/- ; 5 Hy. 250 m/a., 17/6.
EX-GOVERNMENT (G.E.C.) ELECTRIC
FANS. 12 v, a.c/d.c. laminated field, complete
with Stin. impeller. New, boxed, 20/- each,

post |/-.

MAINS TRANSFORMERS (Auto Wound).
Voltage changers tapped 10, 20, 25, 90, 130, I5¢C,
190, 210 and 230 v., alt at 1,000 watts, a combina-
tion of 24 voltages can be obtained from this
transformer, new ex-Government stock, £5/10/-
each, carriage 5/-. Mains Booster Transformer,
tapped 0, 6, 10, (9, 175, 200, 220, 225, 240 and
250 v. at 1,500 watts (new, ex-Government),
£5/5/- each, carriage 5/-. Another Auto Wound,
tapped 0, (10, (50, 190, 210 and 230 v, at {,500
watts, €6/10/- each, carriage 5/-. Ditto, 2,000
watts, £7/5/- each, carriage 5/-.

E€ECTRIC LIGHT CHECK METERS (Wartt
Hour). A.C. 50 cys. 200/250 v. 5 amp. load,
13/6, post 2/-. 10 amp., 21/-, post 2/-; 20 amp.,
25/-, post 2/-; also a few only Pre-Payment /-
slot type, 20 amp. load, less coin box, complete
with synchronous motor, 35/- each, carriage 3/6.
SPECIAL OFFER METERS, all new, boxed.
Moving Coil, first grade instruments, 0 to 20 v.,
10/- each, or 3 for 25/-; 0 to 40 v., 12/6 each ;
0 to 10 amps., 15/- each, all 2in. scale. 0 to 2] v.
A.C. calibrated 50 cycles, 25/- each ; Oto 40 amps.,
thermo-coupled, 25/- each.

CHARGING SWITCHBOARDS, size {74in. x
164in. x 8in., containing 5 circuits, 5 Moving
Coil 0 to IS Ammeters, 10 to 50 V/Meters,
4 l-ohm (2 amp. Resistances, | |4-ohm (-4 amp,
Resistance, all variable, also Switches, Fuses, etc.,
condition as new, £4/10/- each, carriage 10/-.
EX-R.A.F. CRYSTAL MONITORS, type 2.
complete in wooden carrying case, the frequency
depending on crystal used, 5/- each. Short Wave
Aerial Coupling Units (Wavemeters), 5/- each.
MAINS TRANSFORMERS. (nput 230 v.
S0 cys., output 42 to 50 v. at 100 a., £15 each,
carriage (0/-.  Another input, 200/250 in steps
of 10 v. Output tapped 6, 12, 18 and 24 v. at
10/12 a., 45/- each, carriage 2/- ; another 230 v.
input, output 12 v. at 84 a,, 25/- each, carriage 2/- ;
another 220 v. input, output tapped 124, 25,
374, 50, 60, 75, 874, 100, 110 v. at 1,100 watts,
£4/15/- each, carriage 7/6. (These Transformers are
all double wound.)

MAINS VARIABLE RESISTANCES (slider
type), new, ex-Govt,, |4 ohms, carry-) to 4 amps.,
graduated, useful as dimmers, etc., 17/6 each :
another 0.4 ohms, carry 25 amps., 17/6 each,
post 1/6. Ex-Govt. Moving-coil Cell Testers,
3-0-3 v. (new), 15/- each,

EX-R.A.F. MICROPHONE TESTERS (new).
These consist of a Ferranti 0 to 450 m/amp.
24in, scale meter shunted to | m/a incorporated
Westinghouse Rectifier, the whole encased in
polished teak case, calibrated at present 0 to 10 v.,
25/- each,

EX-R.A.F. ROTARY CONVERTERS, (2 v.
D.C,, input 230 v. A.C. 50 cys. | phase at 100 w,
output, 85/- each, carriage 3/6. Ditto, 24 v.
input, 65/- each, carriage 3/6. 10 amp. load, 42/6
each, carriage 3/6.

PRE-PAYMENT i/- SLOT ELECTRIC LIGHT
CHECK METERS, 200/250 volts, 50 cys. | ph.,
24 amp. load, 30/- each, carriage 3/6; 5 amp.
load, 35/-, carriage 3/6.
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RANDOM RADIATIONY

By " DIALLIST "

A Clever Gadget

IT 1s OFTEN a whole lot easier to
explain the principle underlying an
electrical or electronic process if you
can think out a mechanical analogy,
or, better still, make a working
model to demonstrate the analogy.
As neat a working model of this kind
as I have seen for a long time
was in use on the Westinghouse
stand at the R.C.M.IF. Exhibition
to explain the operation of the
Cockcroft and Walton type of
*ladder’’ voltage multiplier, which
is used in the ‘‘Westeht’' e.h.t.
unit. It’'s not easy to describe with-
out the aid of drawings. but I'll do
my best. Take in imagination a four-
foot length of metal trough of semi-
circular section, half an inch in dia-
meter. Bend it into a series of V-
shaped zig-zags, each zig and each
zag being six inches long. Done
that? Very well; you now have four
zigs from, say, left to right and four
zags from right to left. Next, solder
or spot-weld the whole zig-zag
track to a metal rod about three {ect
long. At either end of a base-board,
some three feet long by one foct
wide, fix a bearing for the rod,
arranging matters so that the bear-
ing at the end of the rod nearest
vou is roughly two inches higher
than that at the far end. Make a
motor-driven device that will, at
intervals of about ten seconds, turn
the rod (and the zig-zaggery
mounted upon it) thirty degrees to
the right and then thirty degrees to
the left. Starting from the end of
the semicircular channel nearest
you, fix up a simple one-way gate
an inch from the apex of each V.
A gate consists of a small metal arm,
lightly spring-loaded, hinged to one
wall of the semicircular trough and
provided with a stop which mukes
it possible for it to open only in the
direction away from the end of the
channel nearest you. Now intro-
duce a polished steel ball half an
inch in diameter into the near end
of the channel and set the motor
to work.

How It Works

At the first swing the ball travels
up the first zig, passes the gate and
(owing to the downward inclination

of the rod carrving the channels)
reaches a point a little beyond the
apex of the first V. Whatever
happens, it cannot run back because
of the one-way gate behind it. The
next swing takes the ball along the
first zag and through the second
gate. Each apex reached repre
sents one stage of voltage magnifica-
tion. Eventually the ball reaches
the far end (point of highest volt-
age) of the ladder. At the next
swing of the rod it drops through a
hole and is returned to its starting
point for the whole cycle to begin
anew. Actually, the number of
balls in use is equal to that of the
zigs. At any moment each zig or
each zag contains a ball on its way
up to a higher level. The analogy
is by no means perfect—few ana-

logies ever are; but it does provide”

a graphic illustration of the way in
which voltage multiplication is
carried out by ladder methods. The
one-way gates rcpresent the recti-
fiers, whilst the ‘‘storing’’ of the
balls now in the apices on the left
and now in those on the right simu-
lates the charging of the capacitors
and their subsequent discharges.

Television Bandwidth

ONE OF THE greatest needs at the
present day is a method of transmit-
ting television images of high defini-
tfon by means of a band of modula-
tion frequencies a good deal smaller
than that required by any system
now known. Unless and until some-
thing of the kind is discovered it is
difticult to sce how any such thing as
t,000-line television can ever be-
come a vchicle of ordinary home
entertainment. Increase the number
of scanning lines and the width of
the modulation band of trequencies
goes up at an alarming rate. Alarm-
ing? Yes, because it is impossible
by any means now in cur power to
keep pace with it in the kind of
televisor that the ordinary man or
woman can afford to buy. At pre-
sent it’s about as much as we can
do to turn out at popular prices tele-
vision receivers responding ade-
quately to the 2.7-Mc/s bandwidth
of the B.B.C.’s 405-line service. If
the carrier and both sidebands are
dealt with in the s.f. and i.f. stages,
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this means a total bandwidth of 5.4
Mec/s. Even with singlesideband
working there must be a good re-
sponse to approximately 2.7+1=
3.7Mc/s. Receivers able to deal
with the bandwidths three or four
times as great required by television
of much higher definition can no
doubt be produced; but their cost
must, so far as one can see, be so
high that they can find a place only
in the homes of the wealthy, or,
used in conjunction with big-screen
projection  systems, in the cine
theatre. At the recent Paris Tele-
vision Conference onc¢ inventor read
a paper on an attempt to reduce by
the use of a ‘' Knight’s-move”
system of scanning. I have not yet
been able to get hold of a copy of
this paper; but I can’t see how,
according to our present lights, any
juggling with the movements of the
scanning spot can get over the fact
that each and every change from
white to black, or vice-versa, needs
one half-cycle of the modulating
voltage. And it's those half-cycles
that add up to the almost astronomi-
cal requirements of high-definition
television.

Ups and Downs

WRITING  rroM  CHICAGO,  an
American  friend gives me two
interesting bits of news about tele-
vision in his country. The first is
that the link-up with New York is
now complcted and that a vast im-
provement in programmmes has
occurred in consequence. No mean
achievement, that linking, by the
way. It is over 700 miles as the
crow flies (if you can imagine even
an American crow flying 700 miles)
and a good deal more as the link
system is laid out. The second
picces of news is that at the
moment considerable over-produc-
tion of television receivers appeurs
to have taken place in America
particularly in those high-priced
console models which cover “'sound”’
broadcasting as well as television.
My friend tells me that he sees sets
of this kind oftered in the shops at
not much over half price. He does
uot believe that there is aunvthing
more than a tempurary slump, or
that it will affect any but the more
expensive sets.  Some ol these sets
are too large and—dare oue say it?
—too ugly to be welcome in the
modern American hcme.  Again,
people in several parts of the States
may grow tired of local programmes
of mediocre quality and little in-
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ferest. The rapid extension of {he |
New York service to the East Coast |
town and to the Middle West shoul]
make a vast difference there.

One only hopes that neither
American manufacturers nor our
own will jump to the hasty conclu-
sion that the prices of televisors’
must be cut at all costs; and that |
the real money-maker is the cheap
instrument, giving an indiflerent |
picture accompanied hy poorly re-

Future Policy [
|

BUL

PRESS

produced sound. I've always held
that a big mistake was madec here ,
in educating the public down instead
of up in the matter of broadcast
reception. A similar process could
take place in television, Both eve |
and ear are accommodating and
fairly readily accept poorish repro-
duction, if nothing better is avajl
able. Tt would therefare he possible,
by cutting out al| refinements and
sacrificing accuracy in both visjon
and sound reproduction, to go on
producing cheaper and cheaper tele-
visors. Even that wouldn’t enor-
mously matter so long as the public
was told plainly: ‘* The performanc.
of these sets isn’t (oo bad; it’s the
best that can be had for the money-;
but if vou go for a better set, cost-
ing a bit more, you will get far
superior results.” = The fatal thing
is to lead people to believe by shecr
weight of publicity that the cheap
radio or television receiver puts up
the finest possible performance and
that it’s foolish to pav more for
home  entertainment equipment.
There's plentv of room for bhoth
high-grade and cheap televisors, as
is the case with motor cars, cameras,
musical instruments and many other
things. The worst thing that could
happen would be for the mediocre |
receiver to become the standard
type and the good set the rare ex-
ception,

Believe It or Not

HoNESTLY, see that wet, see that |
dry, I did overhear this conversa-’
tional gem between two charmingI
elderly ladies.

First Lady: ‘“ vou know, I think |
there’s something funny about this

National electricity we're getting |
now. My wireless sounds quite |
different.”’

i

Second Lady: Yes, I know, and |
have you noticed how an electric |
fire  dries

Push-pult
operation.

your throat up nowa-’A- F.

C Dush (Biased)
ol eration.
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This new range of Jack type switehes covers single- and double-
pole switching, on-off, off-on, change-over, for Push-pull or pysh
(momentary-contact, biased plunger) operation.

Fixing by one hole, 32”0 to panels of 2¢ SWE. — % thickness,
Rear of panel depth, 2}°, ax. “pane} area % % 3. '
Fitted with pure Ag. contacts, for 0.001—25¢.,. ~, to switch
loads of 25W, max., with 3A. max. current limit,

Plunger displacement, 1" approx. Bulgin switches are type.
tested @ 15¢/min for 25,0000ps., SEVENTY TIMES A DAY
FOR A YEAR!

Retailers, have you obtained the new TRADE catalogue yet p

BULGIN & co.,

days? |
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RECENT INVENTIONY

A Seleetion of the More Interesting Radio Developments

Bandspread Tuning

ELATES to the tuning control of a
superhet receiver, particularly ot
the bandspread type, covering at least
two alternative wavebands. The object
of the invention is to reduce the cost
of the circuit components, and to apply
a single-point method of trimming or
lining them up.

Two inductances I., Lo, of the semi-
fined type, in parallel with variable con-
densers C, Co, are used to tune the r.f.
and Jocal oscillator circuits respectively.
\Vhen the short-wave button Br is de-
pressed, to bring the I.-shaped contacts
ot the switches S1, Sto into the full-line
positions shown, trimming condensers
Kt and Kio are inserted in parallel with
the variable tuning condensers.  Alter-
natively, the long-wave button B oper-
ates switches 8 and So to replace the
condensers Ki, Kro by condensers K,

voltage rises created by short, impul-
sive disturbances, which are thereforc
prevented from passing through the
diode. Preferably two diodes are used,
one to suppress positive-going and the
other negative-going disturbances.

D. Weighton and Pye, Lid. Applica-
tion date, October 24th, 1945. No.
605206,

Onlaid Circuits

1112 component parts of a radio set
are connected together by condue-
tors which have been etched out from
a metallic coating laid over a panel of
thermoplastic material  forming  the
chassis,
A sheet of tin-plated copper foil is
hot-pressed on to a shect of bakelite

Ko of the fixed type, which has first been coated  with a
St Sio
é Q o ® °
=4 R } &4 — ¢
ki jKlo
. — N

O

—u—T
=l
|

Ko n FfCo

Bandspread switching circuit.

lor lining-up, the buttonn B3 s first
depressed, and the iwductanee 1, is ad-
justed for . selected spot trequeney, and
then locked in positicn, The button
Br is next operated 1o allow the con-
denser K1 1o be trimmed. The Jocal
oscillator circuits arc ~imilarly set, but
so as to produce the required beat fre

quency.
4. C. Cossor, Lid., and A. H, A.
Wynn.  Application date, December

cofh, 1945. No. 605377.

Suppressing Interference

ISTURBANCES due to meter igni

tion systems and other sources of
impulsive interlerence, are eliminated
by taking advantage of the fact that
their slope, or rate of rise of potential,
is steeper than that of an ordinary
amplitude-modulated signal.

The rectified signal is fed to a diode
valve, the anode of which is coupled
to a direct-current source through a
resistance shunted by a capacity, the
last two having a time constant of pre-
determined value. This is designed to
cope with voltage variations corre-
sponding to the maximum frequency
and amplitnde of the signal to be re-
ceivedd, but not with the more rapid

liquid adhesive, .\ stencil s wsed to
mark ont the circuit pattern in acid-
resisting paint, and apertures tor con
tact tags, valveholders and the like are
made by drilling or punching, The
unprotected parts of the metal joil are
then dissolved in o solution ot ferric
chtoride, and the acitl-resisting paint s
removed from the cirenit that is lett,
together with the adhesive originally
used to secure it. If necessary, the con-
ductors so formed can be strengthened
by clectro-deposition,

Alternatively, the metal foil is coated
with a photo-sensitive solution and ex-
posed to light through a7 positive ™
stencil, so as to leave an insoluble cir-
cuit pattern under subsequent develop-
ment.

Sir E. T. Fisk and 1V. Seby. Appli-
cation dates, Aungust 23rd, 1945, and
March 3oth, 1946. No. 602492,

Eliminating Interference

IHE ordinary type of signal is
radiated as a carrier wave with
sidebands.  These are formed as sum
and difference frequencics in the pro-
cess of modulation, in svmmetrical
pairs on each side of the centre or mean
frequency.  lmpulsive interference, on

the other hand, pervades a given ire-
quency band, without showing any
symmietrical characteristic.  Advantage
is taken of this essential difference to
design o receiver in which impulsive
types of iuterference are automatically
balauced out.

Preceding the scecond detector in a
superhet, three separate signal chan-
nels are provided, the first and second
of which are identical and include the
usual r.f. and i.f. stages. The third
inclndes a local oscillator, carefully
tuned to the carrier frequency, and also
a maodulator and phase inverter.  All
the three channels are in parallel. The
output from the third channel includes
the signal sidebands, and also sidebands
produced as the result of modulating
the impulsive disturbances. These are
all in phasc-opposition with the incom-
ing signals and disturbances, and so can
L usedd to neutralize the contents of the
second channel, leaving a residual sct
of " interference” sidebands to climi-
nate those in the first or primary signal
channel, which alone feeds the loud-

speaker.
1. M. Jones. Application date, July
318f, 1945. No. 602488.

F.M.-A.M. Reception

J1E invention is based on the fact
that the mutual conductance ot a
four-clectrode valve depends upon the
transit time of the clectrons passing

between the auxiliary grid and the
anode. Accordingly, if amplitude-

modulated signals are applied to the
control grid, anode detection will occur
auntomaticilly, the best results being
obtained when the spacing between the
auxiliary grid and the anode, and the
applied biasing potentials, are such as
to make the clectron transit time equal
1o the periodic time of the carrier wave
to be detected, or o whale multiple
of o

I'he: mutual conductanee of the valve
is also found ta vary with frequency,
o that the same circuit can be used
to convert a trequency-merdnlated car
rier, appliecd to the control grid, into
an amplitude-modulated carrier in the
anode circuit, from which the signal
can be rectified in any known way. In
this case, the best results are secured
when the spacing of the clectrons, and
their operating potentials, are such as
to make the electron transit time cqual
to two-thirds of the periodic time of
the nnmodulated carrier.

Philips Lamps, Ltd. Convention date
(Netherlands), January 15th, 1941, No.
605808,

The British abstracts published
here are prepared with the
permission of the Controlier of
H.M, Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Ruildings, London, W.C.2, price
2 - each,
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Take a look inside the

ERIE Insulated
High Stability RESISTOR

Ceramic Case with Insulation Resistance
of more than 1000 megohms at 500 volts

Special resistor element consisting of
carbondepositon ceramictube,spiral
cut to required value and tolerance

Colour coding bands
(to R.C.S.C. standard)
which retain their true
colour when applied to
the white ceramic case

Time-proven
ceramic end seal

Y - FULLY PROTECTED
Type 100, 117 x 11132 AGAINST SOLDERING

AND MECHANICAL
Wire leads (1} x 0.032°) and spring
caps securely connected to resistor
body thus eliminating open circuits

DAMAGE DURING
ASSEMBLY

QUALITY 1S BUILT INTO EVERY DETAIL
Erig lligh Stability Resistors, besides displaying 100, } watt, illustrated above, is the first to be
charaeteristies well within the limits laid Jdown in released and will be followed in due course by Type

the current R.C.S.C. Specification, are fully insulated,

. 108, } watt; and Type 109, 1 watt. All standard
fully tropical and extremely robust; and are, there-
fore, eminently suitable for operation in restricted tolerances down to £+1%. Manufacturers and Research

spaces and under the severest of conditions. Type Establishments are invited to write for full details.

ERIE Rosistor Lomited

CARLISLE ROAD, THE HYDE, LONDON, N.W.9, ENGLAND

Telephone : COLindale 8011 Cables : Resistor, London
Factories: London and Gt. Yarmouth; Toronto, Canada; Erie, Pa., U.S.A.
2756

R
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15 WATT
- HI-FIDELITY
= AMPLIFIER

AS ILLUSTRATED WITH TWO SEPARATE AS DESCRIBED BY
H.T. SUPPLIES .............. £27 6 0 T. D. N. WILLIAMSON
COMPLETE RANGE USING P.X.4's, K.T.66’s OR IN W.W. MAY 1947 J
P.X.25's AVAILABLE FROM .. ... .. ... £17 17 0

TONE CONTROL AS ILLUSTRATED GIVING SEP-

ARATE CONTROL OF BASS AND TREBLE WITH Hlustrated _B’ ochure

LB3’S ... ... £6 0 0 now avallable

WITH E.F.37's FOR HIGH GAIN........ £6 6 0

PARTRIDGE TRANSFORMERS AND B.V.A VALVES AS STANDARD

WAMFLGTURES  GOODSELL LTD., 40, GARDNER ST, BRIGHTON

TELEPHONE BRIGHTON 6735

Easy Terms from LONDON RADIO SUPPLY CO. BALCOMBE, SUSSEX

(REGO.YRADE MaRK)

THE INSULATOR

May solve your Insulation Problems
with the following

UNIQUE COMBINATION OF PROPERTIES

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

® MANUFACTURED TO CLOSE TOLERANCES @ LOW EXPANSION CO-EFFICIENT
MACHINED TO CUSTOMER’S REQUIREMENTS OR AVAILABLE
IN SHEETS, RODS AND MOULDINGS

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

'Phone: CIRENCESTER 400 or send enquiries to

MYCALEX COMPANY LTD ° ASHCROFT ROAD ° CIRENCESTER GLOS
“
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. . . but there is a difference in SFITAVOX

The BP 28 Beam Projector sound equipment
Loudspeaker, especially suit-

able for outdoor and marine installations and for .
overcoming high noise levels in factories, is an example  Retaif Price :
of the high quality of VITAVOX products £16 0s, 0d,

VITAVOX LTD., WESTMORLAND RD., LONDON, N.W.J9. Tel. COLindale 8671

MINIATURE

WIDTH 25"
HEIGHT i
DEPTH by
CRT. DIAMETER 1}"
NETT WEIGHT 73lbs

Miniscope

MINIATURE CATHODE RAY OSCILLOSCOPE BY gg.e.

Full specification from: THE GENERAL ELECTRIC CO., LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C2




52 Advertisements

MICRO-CELL

PICK-UP
CARTRIDGE

ESTABLISHES NEW
STANDARDS IN
PICK-UP DESIGN

The G.P.xs Micro-
cell represents a great
advance in the tech-
nique of sound repro-
duction.  This new
pick-up elementcanbe
used with equal facility on both standard 78 rpm.
and microgroove recordings—the stylus pressure
is only 7 grammes for long-playing records.
The G.P. 15 unit is non-hygroscopic, and the
crystal and stylus are afforded complete protection
from mechanical damage.

AN ACHIEVEMENT BY -S1SOS-
FAMOUS FOR RESEARCH
ON PIEZO-ELECTRIC
DEVICES

COSMOCORD LTD - ENFIELD - MIDDX.
'Phone: ENField 4022

Wireless World

April, 1949

ELECTRONICALLY,
the Mullard LSD3 is an extremely
efficient light source device. Photograph-
ically, it is the ideal tube for lightweight
portable equipments because of its com-
pact dimensions, stable triggering and
low trigger voltage, and very long life.

Some data is given here, and if you
would like full details, including recently
published articles on flash circuits,
please write to the address below.

PRINCIPAL CHARACTERISTICS

OF LSD3
Max. Energy of Discharge ... ... 100 joules
Operating Voltage ... ... ... 2,000-2,700V
Trigger Voltage vee eee weo  3,000-3,500V
Approx. Flash Duration ... ... 150 micro-secs
Peak Light Output ... ... 40 mega-lumens
Integrated Lnght Output 4,000 lumen-secs
Base 4-pin U.X.,

Light Quallty Clooely l'est'mblme dayhght

Basic circuit for portable battery-operated flash equlpment

KT
51 .
| » F{i ' ]:".‘P
— ! jsos
_-'— H T Sm:n?

Mullard

Thermionic Valves & Electron Tubes

Mullard Electronlc Products Ltd., Transmitting & industrial
Valve Dept., C y House, Shaftesbury Avenue, W.C.2.

a%

MVT 50
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(JOODMAN'S fAXIOM TWELVE’ is a high fidelity
Loudspeaker that brings within reach of all the
means of achieving a degree of fidelity usually ob-
tained only from the most expensive and elaborate
equipment. From the rich pulsation of
the organ’s pedal register to the delicate
whisper of the E-string of the violin, the
whole complement of the orchestra is
strikingly recreated, and all the varied in~
flections of the human voice are so
naturally rendered that this may truly be
called * Living Reproduction.” Send for
fully descriptive leaflet D.49.

With the ¢ Axiom—Tuwelve’ it is essential to use

equipment specifically designed for High Fidelity
reproduction.

RO
Q\ ’IO[L"Y
)

-«
&
&
P

AXIOM-TWELVE

assemb yg -\
brings
new reathm

to sound

‘\\

uctlon

12P.M.LOUDSPEAKER

For use with 'Axiom Twelve' Goodmans High

Fidelity Output Transformer Type H.4 is recom- ‘gﬂ/é/ @w//‘ ,a}cj

mended. Supplied wound to individual specification.
GOODMANS INDUSTRIES, LTD:, LANCELOT ROAD, WEMBLEY, MIDDX. 'Phone: Wembley. 1200. Cables : " Goodaxiom, Wembley."

,\

.l

TRANSFORMERS
Specify

r“' ‘ WODEN FOR RELIABILITY

TYPES AVAILABLE FOR:—

TELEVISION EQUIPMENT,
QUALITY AMPLIFIERS,
TRANSMITTERS, ETC.

@ )

{3&—

send for llustrated Catalogue and Price List of full range.

WODEN TRANSFORMER CO L™

MOXLEY ROAD - BILSTON - STAFFS TEL: BILSTON 41959.
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OUTSTANDING OFFERS

for the discerning Amateur

BC454B. (The Famous ‘' Command ”’
Communications Receiver)

Fitted 6 valves, types as follows : 3 |2SK7's,
| 12K8. 1 12SR7. ) 12A6. Frequency Range
3-6mc’s (50m-100m) IF value 1415kc’s.
BC455B, Exactly the same specification but
Frequency Range 6-9.1 mc's (30m-50m) IF
value 2830kc’s.

Brand new in sealed cartons. Unbeatable

Value.
each 30/— Post 1/3

Full Curcuit Diagram 1]~
Either set convertible to Medium Waves with
our Special Coil Assembly, Price 10/- including
Diagram of Connections.
Special Press-in Tuning Spindle and Knob, 2/6.

230v. A.C.
COMMAND
POWER PACK
FOR BC453,
BC454, BC455

45'-

post paid

Wired and Test-
ed. Fitted 6 x5
Rectifier. Just
Clip On. No
Alterations to
Wiring. Mains
Cord fittedready
for instant use.

These units are
manufactured by
us exclusively to
highest standard.

A few brand new BC348 Receivers, modified to 230 v. A.C. £19/10/-,
2II°7I famous Army 9 valve Communication Receiver, perfect condition.
6/10/0.

RetI:eivaer BCI066B. 3 Valves ID8GT and two acorns VT277. 2
Toggle switches, jack socket panel light, 2 precision dials. Frequency
150-225 mcs. Cabinet |4 x 8 x 8 matt black finish, Canvas carrying
case, Chassis size 6in, square., Circuit supplied. Easily converted
for 2 metre band. All parts specially designed for very high frequencies.
Perspex mounted cofls and tuning condensers etc. BRAND NEW.
21/~ post paid.,

RI132a, |} valves, 100-126 Mc/s, good condition £3/2/6.

R1355 Receivers, 10 valves, brand new in original crates. 49/6 carriage

RF25 19/6 ; RF26

DELIVERY PER RETURN GUARANTEED

RF25 and 26 units, brand new in original cartons.
30/- ; postage 1/3.

Wavemeters, class ** C** No. |, 3 ranges, 1360/7510 kc/s., excellent
condition, ridiculous price to clear, 25 only, £1 each, carriage paid.
BC357 Marker Beacon Receiver, 62-80 Mc/s., fitted super relay, with
12C8 and 125Q7. 9/-, less valves 3/6,

Milliammeters, brand new in sealed cartons, 0-1.5 mA, 5/-, postage
6d.

Transmitter Tuning Units, brand new. TUS5B 22/6, TU6B and TUSB
19/6 carriage paid.

BC966A Geared Motor Generator, |3 valves, 7 65H7, 3 6Hé6, 3 7193.
ARB8 Owners should get one of these for the valves alone (6SH7
replaces 6SG7). 30/- each, carriage 5/-.

456B Modulator Units, 1625, 1215, URI50, brand new in sealed cartons.
19/6 carriage paid, or less valves 7/6.

I,F. Transformers for BC454 or BC455. 10/ per set of 3.

Amplifier Vibrator Packs, 12 volt, OZ4 and 6K6, new. 25/

Mains Transformers, half shrouded, brand new, 350-0-350, 60 mA.,
universal L.T.'s. 19/-post paid.

Upright type 28 v. L.T., 220-0-220, 80 mA., 25/- post paid.

H.P. Rapio SErvices LTb.

Britain's leading Radio Mail Order House
55 COUNTY RD., WALTON, LIVERPOOL, 4

Established 1935 Telephone : Aintree 1445
STAFE CALL SIGNS GBGL G3DLV

BRIERLEY MICROARMATURE PICKUP
Type JB/P/A/I

Freguency range, 30 to 20,000 cfs.

Permanent Point 6 times longer wearing than sapphire.

Average point pressure, } oz.

Floating Element design prevents arm torsional resonance,

Output voltage: Model (a) 1/12th v. Model (b) 1/50th v.

Price: Model (a) complete with mumetal screened coupling trans-
former and including Purchase Tax, £8/19/6. Model (b) (no trans-
former required), é7/|7!8, including Purchase Tax.

Point replacement, £1.

The illustration shows :
A. Standard Armature
and Needle. B. Minia-
ture Needle to which is
normally attached an
armature or coil, C.The
Brierley Microarmature
complete with point.
Wide frequency range
necessitates small size,
particularly if one rejects
the possibility of working
within and above the
resonance band. Small
size also permits the use
of low point pressure

with corresponding in- A B C
creased point life and =
lower record wear, but it also inevitably results in lower output.
The Brierley Microarmature Pickup will not work with most domestic
wireless sets but the output is high enough for most amplifiers and
above the level below which the inexperienced are troubled with
amplifier problems. The movement is robust and suitable for adult
family use. Point life—on the basis that a sapphire tip will play 150
records with # oz.—is about 2,000 records.

Details of this pickup, together with information on our new specialised
IB/P/R/2 Ribbon Pickup—now provided with feedback ribbon and
available with either standard or diamond point—will be sent on
request.

J. H. BRIERLEY (GRAMOPHONES & RECORDINGS), LTD,,
46, TITHEBARN STREET, LIVERPOOL.

TELE-RADIO (1943) LTD.

Components suitable for the ‘' Williamson Quality
Amplifier,"

Chassis finished in attractive colour punched suitably for
all COMPONENLS tivuevirnriinniinniiinniiiniiinniennns 0 27
TRANSFORMER AND CHOKES.

Mains transformer (Partridge) T425/150A ...... 60
Output transformer (to specification)
WWANKSFN/ coapoonanossoconoaconanccs 100
Partridge choke CI13/200.. o0
Partridge choke C25/60

VALVES.

Matched Pair KT66, per pair ............cu..eeee. 36
Osram L63 Triode each ....... .

Osram US52 Rectifier each .

CONDENSERS.
T.C.C. 8-8 mfd. 450 v. wkg. 505 v. surge CE27P
each
. 8 mfd. 500 v. 600 v. surge CEIOP, each
» 8 mfd. 600 v.700 v. surge type 922, each
» 25 mfd. 500 v. metalpack CP47S, each
» .05 mfd. 350 v. metalmite CP35N, each
Covern Potentiometer 100 ohms w/w, each
Bulgin Mains input plug and socket, each ......
Belling & Lee Panel mounting fuseholders, each
Belling & Lee 7-pin plug and socket, each ......

All specified resistances at list prices. Please include
sufficient for postage and packing.

177, EDGWARE RD., PADDINGTON, LONDON, W.2
'Phone : AMB 5393. PAD 6116, 5606.

w
0o o

©
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| P got o be good

The heart of a Vibrator Power Unit (which
supplies H.T. Current from low power D.C.)
is the vibrator itself. Unless that gives a

//Y ) . .
(" won-s first class perforinance and goes on giving
BRA it for many, many hours, yoa have a heap
\ vi of trouble on your hands. Hence the
{ gVoLTS popularity of the * Wimbledon >’ Vibrator
TYPE N§ among many well known radio and electronic
| MEG BY engineers. We have done a great deal of

work on this Vibrator and we think it is just
a little better than any other you can get.
We are producing both synchronous and
non-synchronous Vibrators and a complete
‘ range of Vibrator Power Units. Write for
full details and judge them for yourself.

WIMBLED ©ON

ENGINEERING COMPANY ‘LTD
GARTH ROAD - LOWER MORDEN - SURREY - TEL.: DERWENT 4814, 5010

CELESTION

SPEAKERS

The new and special magnets used in the construction of the
Celestion Sin. and 6}in. speakers detailed below, provide a degree of
efficiency hitherto unobtainable with permanent magnets. They
represent the verylatest method of speaker designand construction.
Chassis Model P6Q is also available as a Cabinet Speaker (size 9in. x 8in.
x 43in.). The attractive cabinet is fitted with volume control. Cabinet
finish in Green, Cream or Brown. Ask for Cabinet Model CTII5. Price
£2/17/- (without transformer), suitable for outputs |-5 ohms; or, price
£3/3/- (with universal transformer). Suitable for all receivers.

MORDEN SuRag
MADE iN ENGLM

CRC3

WHERE TO BUY CELESTION
SPEAKERS

. Voice Coil Flux Total Peak Power q
Chassis Pole : H The Public are requested to order
Diameter MODEL I"'(zf::;‘)ce Diameter I(DG?:;?) (:;1:25:;;;) 'é::g::'l':y‘ from their local Radio Dealer,
— 5 PSQ 3.0 . 8.500 26.000 2w Wholesalers are supplied by the
o i 38 L IBic00 28.000 W sole Distributors: CYRIL FRENCH
64 P6Q 3'0 » 8.500 21000 Iw LTD., High Street, Hampton Wick,
61° P6T 30 g. |0:500 32:000 Iw Middlesex. Phone: KiNgston 2240.
Werite for Brochure “ W.W."" It gives details of all Celestion Manufacturers should please com-

N A municate direct with CELESTION
chassis and Cabinet Speakers. 1o frect wi

CELESTION LTD., suMMER ROAD, THAMES DITTON, SURREY  scrces s
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BROWN—E.R.D. 13 inch Portable Disc Recorder
An Important S. G. Brown product

DISC RECORDER

Incorporating the latest advances
in Sound-on-Disc Recording
Write for interesting brochures presenting full
technical details of this latest development in
Sound-on-Disc recording. Also 17 inch models for

the Professional user.

S.G.BROWN LTD., Shakespeare 5t., WATFORD

Established in Electro Acoustics and high precision
Engineering for over 40 years. Manufacturers of
the world-famous ' BROWN' Gyro Compass,

Telephone : Watford 7241

Smallest — Best — Inexpensive !

OSMOR "Q" COILPACKS

One-Hole Fixing—only 5 connections

HIOH Q" Auggsn
e IN_ACTUAL
LOW-LOSS
FORMERS RECEIVER
DJUS MAKES A
oot FAGTORY
ABLEOCORES HELA
NO HOME-
WHISTLES o BUILY SET
SIZE ¥, 6 SEPAR-
Skx2x 1} SN ATE 00ILS
GIVES 209, ° bt : : o FULL

CIRCUITS
i 2% SUPPLIED,

IMPROVE-
MENT,

S'HET (465 k/c) L.M.S., 33/-. M.S.S. ana L.14. SHIFF.NG,

35/~ T.RF. (L. & MW.), 30/~. BATTERY MODEL, and

other types available ; also ATTRACTIVE GLASS DIAL

ASSEMBLY in 3 colours, 77 < 77, calibrated for L.M.S. and
L.M. SHIPPING.

INDIVIDUAL MIDGET COILS, ONLY I” HIGH. HIGH
“Q,”" IRON DUST CORED, S'HET and T.R.F., 3/ each.

PROGRESSIVELY WAVE-WOUND, PERMEABILITY-
TUNED COILS, T.R.F.

MATCHED RADIO ana rtLEVISION COMPONENTS
AT ATTRACTIVE PRICES,

Write for particulars and bargain list
(Trade enquiries invited).

OSMOR RADIO PRODUCTS LTD.

BRIDGE VIEW WORKS, BOROUGQH HILL, CROYDON, SURREY
Tel. CRO, 1220.

Wireless World Apnl, 1949

Headphones which uphold British Prestige

S. G. BROWN, Type ‘K’
Moving Coil Headphones,
supply that High Fidelity
Reproductiondemandedfor
DX work, monitoring and
laboratory purposes, ete.

OUTSTANDING

CHARACTERISTICS.

D.C. RESISTANCE, 47 Ohms,

IMPEDANGE, 52 Ohms at 1,000
[5-E X

ZENSITIVITY, 1.2 x 10 Watts
at 1ke.=.0002 Dyne/cms.

Descriptive Literature on request,

PRICE £5-5-0 PER PAIR

Your Local Dealer can supply

For details of other S. G. Brown Headphones (prices
from 30/ to 63/=) write for illustrated Brochure * W.W."

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE

Telephone : it
Watford 7241. \

SHAKESPEARE STREET, WATFORD. HERTS.

Technical Exeellence-

combines with beauty and _‘ =
soundness of DESIGN in the

"OXLEY"'=+

DIFFERENTIAL AIR S Width: 165 mim  Leugth: 26 mim

' DIELECTRIC TRIMMER 15t re mm

2 to 26pF—11.5 m/m
XLEY DEv 1D, Lar: et i o
b w: 8tra, & Ca
OXLEY DEVELOPMENTS €O., LTD,, el M&: pac -’1;01
ULVERSTON,N.LANCS. Tel. Ul 3303 ] : Over 2,000 megohms
Voltage: 500 D.C.

JOSEPH ENOCK LTD.

Manufacturers and suppliers of the Enock
Diamond Pick-up, the Enock Amplifier and
the Mordaunt Loud Speaker, all built to the
exacting specification which has made the
Enock Instrument the finest music repro-
ducer in the world.

JOSEPH ENOCK LTD., 273a HIGH ST. BRENTFORD,
ENGLAND.

EAL'ng 8103
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Success through constant research-can we help you?

LOW LOSS
CERAMICS

by

TAYLOR TUNNICLIFF

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.,

Albion Works, Longton, Stoke-on-Trem,
London Office: 125 High Holborn, W.C.1.

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

Staffs.

T.AS/T.T.81

57

SELECTED Ex-GOVT. SURPLUS

In to from clients
in all parts of the U.K., I bave decided to stock
carefully nlocud ex-Gon Radio Burpluu—only
in sound being

I interested kindly lend an extra 'Jld lta.mp for

16 1 prices
1t will save you
Coulborn, G3AIM

are the lowest in the country-
L's. C.

EXAMPLES.
ROTHERMEL TORPEDO CRYSTAL MICRO-
PHONES. §Brand new in er‘s cartons.
t List Price is £18/18/-. My price, post

Curren!
plld is 23/18/8
Y ELIMINATORS. A Super H. T
Ellmlnﬂ-or for 2004250 v. A.C. Mains, tpu
30 mA. voltage stabilised with VBIGO.

120 v.

Brand oew In Maker's wrappings. Grey enamel
case. Post paid lof Slll';

T.1154 TUNING A real snip. Two

single gang and one ﬂvmx tuning condensers
with geared reduction drives, click stop mechan-
ism and three 2}in. coloured knobs. Don‘t
think I‘ve made a mistake in the price ? Post
paid for 3/6.

Terms: C.W.0. or C.O.D.

MAINS TRANSFORMERS

1 5 /6 Postage and

Packing 1/- extra
Coulphone Mains Transtormers are made te the highest
elocirical standards and are tully guaranteed. We su»lg
them to the Ministry of Supply Atemic Researc
Stations, so they will no doubt meet your nqulnmoms.
Spechl cuotations for quantities and types to order.
Standard Repl: t Types. Drop chassis
type with top shroud. I an
Bereened Primaries tapped for 200/230/250 volta.
(8)250-0-250 v.60 mA. 6.8 v. BA Bv 2A.
(b) 250-0-250 v, som u 4A

2A.0.T., 4v.3A.0.T. 5

Types (s) (b} (c) (d) (o) (1) (g) (h (k) ﬂllull'lhd on left.
Types (i) (J) (1) opright shroud

WILLIAMSON OUTPUT
TRANSFORMER

A super Job exactly to anthor’s
Upright mounting £3/

Send 24d. Stamp for New 3:!-pag4 Catalogue.

cation.

COULPHONE RADIO

“ The

Return of Post Mall Order Service"

FEEDER UNITS
MODEL B DE LUXE (illustrated above). High
gain R.F. ® operative on all nine wavebands,
45/145 M., 190 550 M., 800/2000 M. Plus six ranges
of Band w 13.5-13. 8, 16-17.4, 19-30.5, 24.2-26,
30-32, 41-43.5 metres. Large colour prlnted glass
dial, 10in. x 6in, aperture. Horizontal drive. Wave-
range indicator and magic eye. Bwitched plck-up
sockets. Volume and Tone Controls. Completely
aligned ready for audio

Price less valves £18/7/6.

Valves required, EF50, 6K8G, 6K7G, 6Q7G, Y63.
Price for set of five nlm.

EL A. A first class feeder unit with R.F. stage
operative on all wavebands, 16/50, 190/850, 900/2000
metres. Bwitched pickup sockets. Volume control.
Glase dial 8in. x 8in.in eolours. Completely lllgned
ready for connoctlon to audio amplifier.

valves, £10/6/6.
required, 8K7G, ’Oﬁalg 6K7G, 8Q7G. Price

Valves
for set ol four valves.
AF. AIPLIFIE POWER UNIT. Speciall g deeigned
for use with above unlu Employs 8V6G output
(4 watts) and 5Z4Q reotifier,

Price less valves £4/10/-.

Two valves I required, £1/13/10.

NEW GOODS ONLY
53 BURSCOUGH ST.

ORMSKIRK, LANCS.
Tel. : Ormskirk49é
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e NEW V75"

SIGNAL GENERATOR Model |

Frequency Range
110 to 50 Megacycles.
With calibrated ex-
tension covering Lon-
don, & Midland Tele-
vision frequencies, at
over 60 Megacycles.
Modulation

400 C.p.s. sinusoidal,
Attenuator

S-step ladder, with
fine control.
Output

Switched via single
test-lead. RF.and AF.
| volt Max.
External Radiation
Less than | micro-v.
For A.C. mains
operation. Complete
with Standard Dum-
my Aerial.

SpaER s,
P( ' , ) LISt 121/2 SUBJECT.
//V@TS EXCELLENT PERFORMANCE

ATTRACTIVE APPEARANCE
INQUIRIES INVITED:

LOW PRICE
HIGH EFFICIENCY
SPHERE RADIO LIMITED
HEATH LANE, WEST BROMWICH, ENGLAND

e BBost Buy atl Britain’s s

LATEST RELEASES FROM THE MINISTRY AND

All absolutely Brand New in Makers’ original packing. Rest
assured that we have selected only those which were stored under
perfect conditions, thus ensuring that no deterioration has taken place.
FIRSTLY :—R3084, A 200 Mc/s Receiver employing (3 valves and
ideal for conversion to a vision Receiver, containing as it does a 30
megacycle I.F. Strip and low consumption EF50 valves. Valve line up
2 EF54, | EC52, 7 EF50, | VU39A, 1| HVR2, | EA5) together with hosts
of small components, Circuit diagram and full instructions for modifi-
cation are supplied with each Receiver, COMPLETE IN WOODEN
CRATE. Price £3/15/- plus 10/~ carriage and packing. Order early.
AND :—RII132A. Primarily for the UHF enthusiast. Covers
124-110 Mc/s and incorporates 10 valves, S meter, all in handsome
metal case with siow motion dial. Power supply required is 200 v.
H.T. 6v. L.T. READILY CONVERTED TO THE NEW 144 M/c HAM
BAND | Priced at £4/19/6 plus 10/- carriage and packing. BRAND NEW
IN WOODEN CRATE.

ALSO :—R1224. This S-valve battery superhet contains 2 VP23,
FC2A, HL2 and KT2. Frequency coverage is 30-300 metres. Batter-
ies required are H.T. 120 v,,G.B. 9 v., L.T. 2 v. A communications
receiver of sterling quality and outstanding performance, the R1224
is particularly suited for operation aboard trawlers and similar vessels.
SUPPLIED BRAND NEW IN MAKERS' PACKING, and most reasonably
priced at £4/19/6 plus 7/6 carriage and packing.

E.H.T. Transformers for the VCR97 Tube. Specifications :
Primary 230 v. 50 cycles ; Secondary 2,500 v. at 5 m/a., 4 v. at |.l amps
(for CRT heater), and 4 v. (centre tapped) at 1.5 amps, thereby allow-
ing either 4 v. or 2 v. high voltage rectifiers to be used. BRAND
NEW AND GUARANTEED. ONLY 35/- POST FREE,

Postscript for all prospective TV constructors : Do not be alarmed
into paying exorbitant prices for the RF25 Unit. We have available
the RF24 at 10/6 which, with our concise instructions accomponying
every Unit, is modified in a matter of minutes to suit the 45 Mlcs band.
A limited number of brand new RF24 Units also available, ot 16/6 post
free.

OUR STOCKS ARE HUGE AND VARIED. WHY NOT VISIT US AT
OUR EASILY ACCESSIBLE LONDON PREMISES. A FULLY COM-
PETENT TECHNICAL STAFF ALWAY5 IN ATTENDANCE. SEND
FOR LIST “ WW " NOW,

) CHARLES BRITAIN (RADIO) LTD.
CbQ 11, UPPER S8AINT MARTIN'S LANE, LONDON, W.C.2
\ro Shop hours 9-6, half-day Thursday, Open all day Saturday
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Gun!

DEPOSIT

H €1 ores

10 monthly

naymentsM

Get instant soldering heat !
Send your deposit to-day for this ultra-rapld electrio
soldering gun. Invaluable for radio serviceren, engineers
and home mechanics. Simply plag in, press the button, and in seven
seconds the lron’shot ! Abeolutely safe, the bit cools instantly button
is reloased and les clear of beuch when not In use. Complete with two
spare bite and four yards of flex. Suitable for A.C. 200-250. .or 100~130 v,
State model required. Limited stock. No Interest charge. Leaflet on request
Cash price £3. 19s. 6d. complete

2% BURGOYNE
NECOND Fnotant Hoat

M SOLDERING GUN

£

SEND YOUR
DEPOSIT

Joday 70

Ring Lamp Co.,
81, City Road, London, E.C.I.
Telephone: CLE. 7103

A

NI

ML W

SYDNEY $. BIRD &.cfors L2

CAMBRIDGE ARTERIAL RD., ENFIELD. MIDDLESEX
Phone. Enfieid 2071:3 “Grams; “Capocity. Enfred®

Products of
- TRANSFORMERS™ |
INS TRANSFORMERS ™
A ¥, TRANSFORMERS
L DELAY SWITCHES
SMOOTHING CHOWES

tv:ﬂwe‘ R RESISTANCES
otlade b
:

Tetephone: WOBLWICH 1422 ~1326
CAMBRIDGE ROW* WOOLWICH « S-E*18

©. TRADE MARR
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Frueespectibe of taxation pour best inbestment for entevtanment will be
The BEmazing Mew Eleven Valve

Dolyphonic Console

Wave range, 5=2,000 metres including Television
Sound band

Circuit: R.F., Oscillator, two I.F. with Variable Selectivity, Diode
Detection, Magic Eye indicator, two Tofe Control Valves, terminated by
our latest paraphase coupled push-pull amplifier with negative feed-
back, driving a Phase Inverter Dual Suspension Auditorium Speaker.

A combination that not only covers the Television Sound band, but provides
the best possible reproduction, compatible with transmission.

CONSOLE £695, purchase tax ?
AUTO-RADIOGRAM £T9, purchase tax ?

AGENTS : Barnes & Avis, Reading : Bowers & Wilkins, Worthing; Binns
Ltd., Newcastle ; Dalton & Sons Ltd. Derby ; Clark & Sons, Isle of Wight ;
Hickie & Hickie Ltd., Reading (and branches) ; Holley's Radio Stores, London,
S.E.5 ; Jewkes & Co., Birmingham ; Thomas Lynn & Sons, Andover ; Merriotts
Ltd., Bristol; G. McCartney & Co., Belfast; Pank’s Radio, Norwich;
Sound Ltd., Cardiff; Bernhard Smith, Barnstaple ; Sound Services, Jersey,
C.l. ; Precision Services, Edinburgh ; Seals Ltd., Southsea ; G. E. Samways,
Hazel Grove; Weybridge Radio Electric, Weybridge ; West End Radio,
Farnham ; Vallance & Davison Ltd., Leeds (and branches).

Overseas Stockists in Canada, South Africa, Channe! Islands, etc.

Sound Sales TLtd, WEST STREET, FARNHAM, SURREY

Telephone : Farnham 6461/2/3.
London Office : 57, St. Martin’s Lane, W.C.2. Telephone : Temple Bar 4284.

—_ ~—

University Radio. Limited
OFFER GUARANTEED USED EQUIPMENT AT ATTRACTIVE PRICES

Avo Model 7 A.C.[D.C. Test Meter, Hambander, complete with Latest model Columbia Recor
AS NEW 2 . icivrseiensesersnssserasasnases £1310 0 speaker. As new 10 0 Player in case. As new ... ... £9 0 0
Avo D.C. Minor. As new............ £2 12 6 Eddystone 358X, wit C.ollaro Motor and Pick-up Unit,
Avo Signal Generators. As new ... £10 0 0 speaker and power pack 10 0 FiM drive  .iiiiiiiiiiiiiececnriiiscenenes £4 10 0
Avo Minors, Asnew. A.C./D.C.... €510 0 AR. 88, model D. Perfect condition £37 10 0 Collaro Unit with Pick-up, not rim
Avo Cap. Res. Bridge. As new...... £8 0 0 Halliceafter, $.27. Perfect condi- AFIVE  ooiiiiiiiiriieiierieieieeaeeeseraes £6 10 O
Avo Model 40 Test Meter. As new £11 10 0 tion £25 0 0 Garrard Mixer Type Record
Testers. As new £12 0 o  Advance Signal Generators, Changer, R.C.65/DI6C. New ...... £18 0 o
Avo Valve Testers. e Model B.C.3. AS NeW......eoreerennne £15 0 0 Decca Light.weight Pick-up Head,
Evershed Vignoles 500 V. Bri g.e: £20 0 0 B.S.R. [0-watt portable Amplifier, latest model. As new .................. £210 0
Meue;: n 500 V., with case... £8 10 0 with record player..........ccoeeuiennane £25 0 0 Ditto, with arm. As new ............ £4 0 0
MWD LTI b M B B.S.R. P.A20 Amplifier, portable... £20 0 0  Lexington Senior Pick-up with
Taylor Circuit Analyzer. As new... £10 10 0 " . p A o A
20,000 O.P.V. Test Meter Rothermel, 44 watt, quality Ampli- transformer. As new .................. 10
Taylor .P.V. "4 0 0 fiers. New ...icccviiiiiiiiiiniiiinee £8 10 0 Lexington Plug-in Heads, Garrard
As nlew Outloseane p A Meico 30-watt Amplifier. Asnew... £16 10 0 L3 7 L S P P S o £3 0 0
I:l o o, , .................... £20 0 O Gray 30-watt Amplifier, special Senior Crystal Pick-ups with
T I;;-m\.l.a'lve Testers. As new. offer, with valves ..........cc.ccoiiunnns £10 10 ¢ volume control. New ............... £1 17 6
Mz!‘lel A5AS  ciiirieiieeieeeceeeaeeneraanes £i310 0 Trix 30-watt Arppliﬁer, in oak case, Ditto, without volume control.
Taylor Combined Valve Tester and with gram unit and [2in. P.M. New oo, £115 0
A.C. D.C. Test Meter .. £20 0 0 Speaker, Trix Mike and Stand ...... €45 0 0 Rotary Convertors of all types,
H. ts Cap. and Res. Bridge, latest Emor Globe type all-wave Radio (P (0 LM cononnoancoainoancons from £8 0 0
model, AS NEW vveciveecvences Ceere £11 10 0 Sets. New .. £917 6  Goodmand I2in. P.M. Speakers.
Precision Instruments, Valve and Crystaltone Record Player in case. As new .......... SRR s £4 0 0
Test Meter, portable...........ooeeennns £17 0 0 2510107 0a000n00000000000000easa00n0s £6 0 O goodman's Axiom [2in. Speaker. G A
.P.V. Model E772. Collaro Record Player in case. As S MEW  iiiiiierriiieriieeeeensernnnneanns
sten’et\::‘ %’,gO?DOC mete‘:'..e:. .. £19 10 O (IR 000050000000006000000000300600000a0600000 £8 10 0 B.T.H. |2in, Speaker, PM. Asnew £4 0 0

Hundreds of other items too numerous to list at Bargain Prices. Please state requirements.
No lists and no C.0.D. cash or cheque with order. All items listed are CARRIAGE PAID,

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

Phone GERrard 4447 & 8582. Hours 9 to 6 Thursdays 9 to |
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Wolsej ,
TELEVISION
AERIALS

M L DNV

SIX TYPES INCLUDING
TRIPLE REFLECTOR ARRAY

Specially designed for areas on the fringe of or
beyond normal limits of transmission. Many reports
have been received of very satisfactory resules
obtained with the Wolsey TR/MI Aerial in South
and South West coast areas, also East Coast up to
Gt. Yarmouth. |
Brief Specification : Half Wavelength Dipole with
Three Reflectors spaced at one-eighth wavelength.
Refl I s positioned at one-sixteenth
wavelength from one another. Constructed of

I
J,

i
-

I A

—
=i

&

‘ Why you should use .

|

lMaximum"Wenin;"Capacicy. 6 Residue sets hard, is non-

corrosive, and of high dielectric

2 Accelerated Fluidity.

3 Moderatesoldering bit temper-
atures,

steel tubing, zinc plated. Duralumin Rods with !
Polythene V.H.F. Insulators and P.V.C. water-
proof bushes. Weight only 5}Ibs. AERIAL ONLY

£6 18 O
Lashings and 167t. Pole 67/6 extra,

New Models for Tele.  Aerials
BIRMINGHAM Installed

now  available from over a radius of 40
stock. Sendfor details, milesfrom our works,

Y% Send For lllus. Brochures
WOLSEY TELEVISIO

75, GRESHAM RD., BRIXTON,
Phone : BRixton 66512

N LTD,
LONDON, S.W.9

4 Mechanical bonding and perfect
Electrical conductivity ensured,

strength,
7 No harmful fume deposits.
8 Continuous, unvarying core.

9 Even distribution of activator
in core,

Established 1934

8 Minimum amount of solder

70 Approved by Air Ministry and
used per joint.

General Post Office.

Supplied in a wide range of Gauges and Alloys on | 1b and 7 Ib reels, works
coils, or as required. Prices on application.
Sole Manufacturers :

H.J. Enthoven& Sons, Ltd., 15-18 Lime Street, London, E.C.3.

‘Phone: MANsion House 4533. Works: Rotherhithe, Croydon, Derbyshire.

ELECTROLYTIC8. 8 MFD 500 v. BR850, 3/~ each, 84/- dos.
GOODMAN SPEAKERS, 8in. with transformer, in wall case, (Government Surplus)

1/-.
POWER UNIT, employing a 524G and & high voltage rectifier SU21504, together
with a .1 m{.condenser, 2.5 kV. and otber componenta, 17/8, post free.
TELEVISION Unit, 2HF stages, 1 detector and 1 video amplifier, complete with
4 valves, adjustable fron cored cotls, etc., brand new, only 46/-.
CATHODE RAY tube Unit, type 97, with 14 valves, C.R. Tule and various con.
densers, resistors, etc. Our price, only 85/, carriage paid.
CATHODE RAY Receiver Indicator Unit. Brand new | Ex-U.8. Navy. Employing
40 useful valves, 3 Cathode Ray tubes, power pack, motor blower, Milliammeters,
etc. The followlng are the valves: 13 88N7GT, 8 6ACT, 2 6L6, 6 6L6G, 3 VR150-30,
12X3, 3 5U4G,2 6X5G, 2 6H6. 'ECIAL PRICE £16/10/-.
MUIRH "AD 'W MOTION DRIVES, 7/6 EACH.
VOLTMETERS, 0-300 voits A.C., moving iron, 2}in. dial, flush type, 17/ EACH.
ABK S§PARES KIT, | 32 valves y boxed, 18 63H7, 6 6H6, 8 7193,
also maoy usefu! relays, Resistors, Condensers, and a D: otor with extended
Spindle which will wark as a powerful motor on 200/230 A.C. mains without alteration.
1461tems in all, brand new, properly packed, 70/- complete.
ORYSTAL MULTIPLIER UNIT, 2 to 6.67 Mc/s in 3-switch stepa, 807 Osclllator and
tuning control. Brand new with two 807 valves, instruction bouks, etc. 55/- EACH,
RF AMPLIFIER, 100/124 Mc/s for 2VT62 Triodes in ush, pull, standard 19in. rack
mounting, easlly modified tor 144 Mc/s. Brand new 75/-. List 23d.
* ONAN ” PETROL GENERATING SETS, 12/156 Volta D.0. 30 amp., £35.

L. WILKINSON, 204. Lower Addiscombe Road, CROYDON.

—  WILKINSON’S OF CROYDON——

“
FOR THE EXPERT

MOVING-COIL MICROPHONES
WITH THE WONDERFUL PATENTED DIAPHRAGM SUSPENSION
For recording, broadcasting and LUSTRAPHONE LTD.

uality P.A, k, the Lustra-
Hhont) U LI 84 BELSIZE LANE, N.W. 3, @

phone models cannot be
bettered. Send for details. HAMpstead 5515 and 5389

COVENTRY RADIO [|[MORS
COMPONENT SPECIALISTS SINCE 1925

SPECIAL OFFER

Parcel of components, contains 50 Resistors,
50 Condensers, 24 Valve Holders, a good
selection of Tag Panels, Screws, Knobs, Lamp-
holders, Sleeving and useful components.

ALL NEW AND UNUSED LIST VALUE
OVER £5, Offered for £1 only, Carr. Paid.

Do not miss this opportunity to stock
your workshop (only 500 parcels)

COVENTRY RADIO

DUNSTABLE ROAD, LUTON, BEDS

TRAINING

THE CANDLER SYSTEM cCoO.
(Room 55W), 121 Kingsway, London, W.C.7
Candler System Co., Denver, Colorado, U.S.A,

E CODE

CRYSTAL OVENS

TEMPERATURE CONTROLLED
(Admiralty Pattern 3190)

These ovens which are mains operated from
230 v. 50 cycle supplies, are ideal for quartz
crystal standards and will give a stabilicy
with suitable crystals of better than two
parts in a million. They are fitted with
precision thermostat and external thermo-
meter. Operating temperature, 50° Cent,
Dimensions, Box. 6in. x Sin. x 104in. deep.
Panel 61in. x 6}in. Weight, 134 Ib.

PRICE £4 17s, 6d. each.
Send for list of test gear

PIKE BROS.

86 MILL LANE, LONDON, N.W.6
Telephone: HAMPSTEAD 4219

There are Cand.e:
Morse Code Courses

for
BEGINNERS AND
OPERATORS
Send for this Free
“BOOK OF FACTS”
It gives full details con.
cerning al Courses.
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Rate 6/- for 2 lines or less and 3/~ for every additional | /4 H.F. stage quality radio feeder unit, M.

line OF part thereot. rds.” Box Numbers, ‘t'b m 2|2 BE bands, 8gns; local  stati

Baonrsnamt e lnon 0wty Bor | [N UL ge CWS | Zaai, b sravenands, "cans:  docal stision

Monday, April 4th. No responsibility accepted tor errors.

WARNING

Readers are warned that Government surplus
components which may be offered for sale
through our columns carry no manufacturers’
guarantee. Many of these components will have
been designed for special burposes making them
unsuitable for civilian use, or may have de-
teriorated as a result of the conditions under
which they have been stored. We cannot
undertake to deal with any complaints regarding

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS
-R.0.-MX receiver, 9 colls, cabinet speaker,
2 power packs, a.c., and 6v battery; £75.—
A.C.S. Radlo, 44, Widmore Rd., Bromley, Kent.
-hr. te.evision (n.t Radar convers.on) uses
V.C.R. tube; send large s.a.e—T-H
aPéggucts. 92. Leathwaite Rd., .11, Bat.

7
ONE only VRC5A television and
radio C

I 1949, price
£110; buyer collects.—595, Christchurch Rd.,
Boscombe, Hants. 3132
1949 bandspread feeder unit with R.F, stage,

nine wavebands, 13.5-2.000 metres; 2l4d

stamp for Illustrated brochure.—Coulphone
Radio, Ormskirk, Lancs, (2528
FELICITY Swatt amplifier, now only £14/19/9.
response flat 40-15,000, distortion under 1%;
extended range Bwatt amplifier. £27/10.—FSR.
Ltd., 87a, Upper Richmond Rd., London, S.W.15.
AMPLIFXERS. new 60watt heavy duty pa.
models, built for continuous rating and
rack m.unting, £40; early delivery, send for
spec.—-Broadcast &hAcousuc Equipment co..[l.-zg%.s.

ombland. Norwich.
].{ £8/10, plus carriage; converted models, power
packs, quality amp.ifiers, speakers, auto changers
ﬁnets reduced prices; send for list.—
Broadcast & Acoustic Equipment Co,, Ltd..
Tombiand. Norwich, . 2806
'I‘HE AC/2 pre-amplifier is now available, less
power supply unit. complete {n case for
direct connection to the vision receiver’'s power
supply unit via plug and socket; price £4/16
complete (Type A2); avalﬂilblepao&n T. long;dis-
nce six-element aerial.—Particulars from
tSaf;enecer West, Quay Works, Gt. Yarmouth. 13094
TIMUNING units.—Full range of Denco, Lowther
and Eddystone goods available, 5 to 10
wave-band gram chassis covering 3 to 60 Mc/s.
150 to 1,500 Kc/s, ampiifiers for every use. tele-
vision Kkits, radio kits, s.a.e. for leaflet of single
items or f{llustrated catalogue, price 9d,
Mason’s (W.W.). Wivenhoe, or. Colchester. {3093
ONNOISSEUR'S receiver—world-wide results
on highl{’ sensitive 10-valve communication
receiver or, by change of switch, very high
quality reception of local stations on non-super-
het high fidelity receiver; basis rebuilt R1155.
9-1,500 metres; bass and treble controls (boost
to cut), gram input, PX4 push pull output, and
all refinements.
FEEDER units as above, for use with external
high quality amp.ifiers; write for details,
or call for demonstration; R1155 specialists.
receivers repaired and re-afigned, also modifi

Marconi
onsole, brand new

-A.F. model 1155 new, complete with valves,

post f .T.
Ltd.. 5, Gladstone Rd.. Wimbledon. S.W.19.
Tel. Lib. 3303. 11266

J.R. ELECTRICAL & ELECTRONIC

DEVELOPMENT, Ltd., Hubert St..'Blr-
mingham. 6 (Aston Cross 2440), the Mlidlands
specialist manufacturers of high fidelity equip-
ment, for ° W.W. Willilamson,” ** Electronola,
and other quality amplifiers built strictly to
specification with finest components avallable;
a?seo tone control stages, loudspeaker cross-over
units, contrast expanders a. radlo ers;
send 2t,d stamp for full detalis and prices. [2233

HE Mighty Midget radlo with the monster

voice! a.c./d.c. 200-250v, 3-valve plus rec..
highly polished walnut cabinet, high * Q ** coils,
20%-500 metres, 5in speaker, 3-watts output,
sent by return, £6,19/9. plus 9/6 carr.. 12
months’ guarantee, ¢.w.0, or c.0.d.; also 4-watt
audio amp:ifiers, pick-up and tuner lnguz,s,
vo.ume, tone and neg. feedback controls, fitted
output trans., 2-3 ohms, 100-250v a.c., 4:%/19/6.
—N.R.S.. 102, Parkhill Rd., London, N.W.3.
Gulliver 1453. {3162

NIVERSAL ELECTRONIC PRODUCTS, 36.

Marylebone High St.. W.l. Welbeck 4058,
Speciallsts in the design and manufacture of
high grade fidelity gramophone reproducers and
ragio units. I you are interested in obtaining
the finest possible reproduction from recorded
music we 1nvite you to hear our equipment
demonstrated in con,unction with the Wiikins
and Wr'ght coil picz-up and the Wharfedale
corner ca%inet speaker. We will gladly glve you
a quotation for the conversion of your existing

‘o gramophone into a first-class reproducing
instrument. or for the design and construction
of equipment to your own special requirements.
Write ?or descriptive leaflets of our range of
fidelity amplifiers and radio tuning units.

ALL COMPONENTS
INDIVIDUALLY WOUND

* * *

OPEN, SHIELDED OR
HERMETICALLY
SEALED CONSTRUCTION

* * *

12 MONTHS GUARANTEE

S VA TO 25 KVA
*

* *

SPECIAL TYPES WOUND

TO ORDER IN
28 DAYS
* * *

IMMEDIATE DELIVERY OF

OVER 100 DIFFERENT
ITEMS FROM STOCK

(Price- list on request)

ELMBRIDGE
6737-8

PARTRIDGE

J TRANSFORMERS LTD
| Roebuck Road, Tolworth, Surrey

TELEPHONE

ity amplifier, 20-20,000 cycles response triode
output, 12gns; compiete with valves and guar-
anteed 12 months; technical data sheets on
request; demonstrations at our cffices any time
by appointment.—Electro-Acoustic Develop-
ments, 18, Broad Rd., Lower Willingdon, Sus-
Si Tel. Polegate 534, 3111
ESSRS. JACKSONS (Hammersmith), Ltd.

of 171, King St., W.6, have been appointed
agents for the sale of the R.T.M.C. William-
son amplifier; as quality speclalists Messrs.
Jacksons can thoroughly  recommend  the
R.T.M.C. version of this now famous amolifier
as being the finest reproducer so far made: buiit
of finest components, frst-class workmanship
and offered at the right price, every quality fan
should possess one of these amplifiers: 7-valve
el, £27/10; 9-valve model with pre-amplifier.
0.—Call for demonstration or write for
tull details.

025
1LLIAMSON amplifier, now universally
recognised throughout the world (vide
large export orders) as the best quality repro-
ducer manufactured to-day; the model made by
R.T.M.C. (Ealing), Ltd., has been acclaimed as
the best radio product on the market as no ex-
pense has been sgared in producing a real
Quality job; we doubt whether any other ampli-
fier even at 3 times the price has a better all-
round performance; all seekers after quality re-
production should send for details; built of
superb quality parts on extra heavy chassis
with special cover; price £27/10; for use in the
home or factory you should be the proud owner
of & ‘ Willlamson *; gram motors, apeakers.
tuners, etc., also supplied; also sets of trans-
formers and chokes; stamp for full details from
pioneer makers.—R.T.M.C., Ltd., Laurel House,
141, Little Ealing Lane. W.5. Ealing 6962
EIVERS, AMPLIFIERS—SECOND.-HAND
AM 25watt amplifier and 10watt speaker, both
as new: £20.—Box 4758, (3044
RO, 4 ooils, bandspread, Xtal.
meter; £25, offer.~Box 4296. 2966
. W. SMITH & Co. (RADIO) Ltd., offers
the following sound and perfect:—
TELEV1SION recelvers, ex W.D., X.R. 3585,
contalning & complete 45m/c unit which com-
prises 5 TRF stages (EF50s), 1 diode stage
(EA50) and Video stage (EF50). together with
18 other valves and many very useful com-
Donent parts, brand new, £5/10; receiver tgge
R3084A, brand new in sealed boxes, using EF50
valves, supplied complete with modification
sheet, a cheaper but very good t/v unit, 75/-;
R.4709 ‘' Responcer Unif,” 10-valve television
receiver, with a reception range up to 15
miles; this sounds silly, but we have
using one at this distance and get
results, a modification circuit is suppl
52/6, limited number only; t. 2 H.F,
units for the Birmingham t/v, brand new and
boxed, /- each; spare dials for same, 5/-
cach; type 1355 for use with the 26 unit or
25 for the London area, 29/6 each: have you
ot the ‘’ Inexpensive Televisor ** booklet, post
ree at 1/6?; this gives you all the informa-
tion on the R1355; chokes, 250ma, 7

Ayl

e B S
d .250-volt,

with LT. winding, 27/6 each; 380x380-v?lat

o

ting good
ied, price
6 U.H.F

00ma, no L.T. winding, tapped primary, 8,
each; 5-amp L.T. chokes, 52 eacg. Mc;ylar/g
core suitab 2.000mfd, 25- zﬁt

e for rewinds;
condensers, 3/6 each: 001 5,000-volt test con-
densers. 1/3 each; 002 ditto, 1/3 : Ilmid,
2 000-volt "working, 4kv test, 176 each; 4mtd,
1.000-volt working, 3/- “each; 15pf, 2-gang.
; 15pf single gang, 6d each; meters,

thermo coupled, 0-.5amp, 0-3amp, 0-4amp. O-
c, each; 0-20amp
a.c., 7/6 each; wound television cofls. 6d each.

| No. 18 receivers, brand new

Polystrene, with dust cores, l4in
formers only. with cores. 6d each, 4/9 doz:
less valves, 12/6
each; callers only bargains, ex.R.A.F, H.T.
i)ower packs. type 280. complete with valves,
9/6 each: S.T.C. 30-watt a.c. mains ampli-
flers, less valves, 45/- each; ex-Admirally a.c.
mains amplfiers, 60-watt output, push-pull,
95/- each; 12-volt cutouts. 3/6 each;
starter relays, 3/6 each; main
units, 3/6 each;
3d lengt,hs: 2-volt
volt vib packs, 2/6 each.
G. W. SMITH & Co. (RADIO), Ltd.. 3, Lisle
St., London, W.C.2. Tel. Gerrard 8204. Open
all day Saturday. 3156
I{.C.A. ARS8, 540k%s-32mc/s, 14 valve, per-
fect 3
W, gram, pre-amp and

condition; offers near £65.—Box 4903.
8watt Q amp.,

tuner unit, new Dec., spare valves; £35.—

Box 4301. [2972
-R.88 receiver, frequency range, 540 kc/s to

32 mgs, 7 spare valves; £60 or near offer.
—Box 4748. ' 13010
-R.O. Senlor, 8 colls (B.C. and Ham), s,

meter. Xtal, a.c. pack. speaker, realigned

perfect; offers.—Box 4762, 3064

only, as new Ferranti 12v car radio, sufplus

13 to Tequirements; to clear, £18, list price

£36/19.—Enfields, 77, High St., Midsomer Nor-
1.

ton. 2607
AR.SB, slight damage, elect. O.E., £33; R1116,
perfect tune, and cons. meter, £16{110:
nd.—

R1155N power pack and L.8.. £18; Scotla;
Box 4300, " P ' ta9m
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ROUND THE WORLD
IN ? DAYS.

Phileas Fogg, if you remember who he
was, took eighty. An American bomber
recently did it in four. In our case we
admit, with some reluctance, that it
has taken us longer. The first 215
speaker was sold late in 1946, Now,
two and half years later, its performance
and reputation span the earth, or circum-
navigate, or sound round it—anyway,
you know what we mean,

Why a small firm like us, with very
little advertising, should be known and
respected from Hollywood to New
York, from Dublin to Durban, from Syd-
ney to Singapore (not to mention
Auckland to the Arctic) is just one of
those things.

Obviously we cannot prove to a man
10,000 miles away, and before he has
heard it, that the Hartley-Turner 215
is the one and only speaker he has
really been looking for. He either
takes our word for it, which displays
a quite exceptional trust in human
nature, or he likes our sane outlook
on the weighty problems of high fidelity
reproduction. But he buys it, and then
he tells his friends to buy it too.

Our speaker is our ambassador, but
it is not trained to tell lies politely.
It tells the truth, whether you like it
or not. But in a world tormented with
political dogmas of all colours people
are beginning to find that the truth is
the one thing that matters.

In musical reproduction the Hartley-
Turner speaker states the facts plainly
and without distortion. All the other
problems can be solved by reading
‘* New Notes in Radio,’’ now a *‘ best-
seller ** in the US.A. as well as in
Britain.

The speaker costs £9 (3s. part cost of
carriage and packing in Britain) ;
‘“ New Notes in Radio " is half-a-crown,
and our descriptive literature is free
for the asking. And, if you want sure
guidance in the buying of records the
Hartley-Turner Selected Record Cata-
logue at 25s. will save its cost many
times over.

H. A. HARTLEY

CO. LTD.
152, HAMMERSMITH RD.,
LONDON, W.b. Riverside 7387

e

B.R. P.A.20 amplifier, £28,
Rotherme] Senior p.u.s, £1 each.~—du
47, York Place, Eglnburgh,‘ 1

. 8, se
Cymbrykiewice,
Stephens Gardens, W.2.
RD TS5 televisor, reconstructed for
viewing, new 15in cr tube; £60.
Amberden Ave,, N.3 0.

1, 8t.
Al

a3 new, 3
is,
tained; &£18.—
2Bayswaur Court.

irect
.—Levy, 6.
3008

, N.3. Fin. 5
OR sale, Hallicrafters S27 communications
receiver, FM/AM 27-145 mc/s, in exoerllem

condition;
OTT

a4,
TW 3943!11

Christchure]

Imperia}
wavebands, 3 speakers; £95.—A.C.S. Radlo,
Widmore 8

what offers?—Box 4897. 3104
suto-radiogram, 23 valves, 4

., Bromley, Kent.

y Mu?slkv V114 television superhet,
rice each; bu{g colleats.—695
Rd., Boscombe, Hants. 2133

AIRD console television 15Win tube, seen

working, £4
verter if needed.—3,
1155 recelvar with power
built-in one-stage ampli

speaker, co!

HALi.xcRAmR Suj

5; also electro dynamic

Albert Gdns., B.1.
ck for 220v a.0.,

er, 6F6, 8in Rola

mp. modified; £10.,—Box 4298.

r Skyrider 8X17, crys-

tal S-meter amplifier, recently overhauled.

—5. Station Rd., Benton, Newcastle-on-Tyne.
VISION.—Cossor 1210 Console,” 15in
.R.T., plus A.W. radlo, good order:
£59/10; delivery arranged.—223, Pleet Rd., Fleet
-C.A. AR8BD 535 Xc/s to 52 me/s, world's
best communication recetver, new condi-

tion,

Derfect performance, complete with in-

struction manual; £60 or offer.—Box 4749
.C.348

C!
18u-1c/:.y
Lawrence

Co., Penn
.R.O.

communication receivers, ten valves,
stal gate, B.F.O.
wg.hcgooklet, carr,
v, » Liverpool.
.C.A. AR77, complete with speaker, in per-
fect condition, £35; also
Murphy A.104 baffle

super dial, 200ka/s to
pald; £18/10.—G.
3, Slater Place, Li

| brand new
receiver, £23.—Thrift &
Fields Terminus, Wolverhampton,
high-frequency communication re-

celver, in excellent condition, complete with

power pacl

, X
offers.—2112, W

ENDIX
ceiver,

pack, sgeeker. service manual and
q Eastia[\te. Sleaford, Lincs,
AL H.R.O.

£25.—
ATION

radio
speaker, all
nut cabine
Ave.. Ilford

R88D. in cream
fitted with 100kc Xtal calibrator,
eaker and phones, used only 1 month,

MUS’I‘ sel
tion, 1

net,
matched s

£27/10;
£20;

.. Skerries,
hire.

MPLIFIER B.S.R.

oudspeaker and set of 6 colls;
'm. Porteous & Co., Glasgow.

R.A.1.B. 8-valve communication re-
first-class condition, with power
Spare V;}Vées:

0. Senior, power pack, coils,
Hallicrafters "Super Skyrider,
many other items; sa.e. list.—
Grange, West  Kirby,

3
11.8watts undistorted
connections; heavy duty energised
complete. £20; Phillip:

3 0, wal=
t. mono control, £10.—363, Ola; 2hall

902
and chrome table, cabi-

:2§.60 or offer.~107, Tower

3 8. 3080
1.-—BC348 receiver. excellent condi-
50w. 14/28 mc/s, TX. rack mounted,

25w, 3.5 meys, Tx rack mounted. both complete;

no reasonable offer refused.—Button,

bridge Rd.,
Al

meter,
D.B. modef

LLICR

81, Wood-
Guildford. Surrey. 3076
AFTER recelver typ SX24, Xtal. 8
to 46 mcs; also Cossor
e, both absolutely as

etc., 0.5 mes
339 oscillosco,

new; consider camera (miniature) in exchan

or offers about £50 for both.—Apply Bo

watt

moun
cored components; 2.

£6/15; less

6.
gram. amplifiers complete, rack
ing, twin chassis, heavy duty iron

PX 25 in pp with valves,
valves £4/10, plus carriage.—Broad-

cast &hAcoustic Equipment Co., Ltd., Tombland

AMERICAN Scott Im

Norwich.
full ran
output, volu

valves. splendid

by Alf)
Box_4756.

red Imhoff, Ltd.; £65 or nearest oﬂ[e;.—-

{2907
rial receiver (chassis).
ge, hi-fidelity, 27 valves, 35 watts
e expander, speakers. spare

instrument_recently overhauled

=

035

ana receivers, six universal valves, works

on ma
with gen f

ins or batterles. conversion diagram
or televiston sound channel adapt-

ability; bargain, 18/6, carriage paid; 1155s and
¥ or sagﬁ.—d. Rae, 39, %en‘x’:a 5

ARS8 f
hampton

c3a2’ receivers,
50 cycles a.c.,

Xtal Gate

. €
extra,—Metro]
67. Lavender
77 and 77a, tram .'u'&I 5
19/6 recelvlnsi units with 6

3 VR56, 1 VR55, VRST;
mains receiver-

wavebands,

hand generator 6,

376

comglet,e. for [230v
1.5-18mcs, in six ranges,

tc., guaranteed O.K.; £18/10; carr.
gglltan Radio & Tele-Ren!

tals, Ltd.,
ill, S.W.11.

Battersea 4761.

3
valves: 2 VR53,
;. 79/6, portable
-transmitter, 4inX8inX10%in, 2
uplex

2 to 8 mc, 5 valves; 17/6,
ma, 120rpm;

3v 2amps, 350v_60;
15/-, control unif for T1154/R1155.—B.E.R.. 39,
rmingham

Brighton
"

P K166's,

sound sales

inverter speaker, tone control
M.V. playing desk with Hyper-sen pick-
£55.—R. T. North, * The
Sunningdale, Berks. Tef. Ascot 707
LEAR out

sign, H
up,

unsold

wer pack a:
ggnv_erted. with s]

Peter
807s,

famous make!
delay—Enquiries with B%d stamp to Radfo
Sriators. 28, Spital HA S

Rd.. Bl

f [3095
mp., phase splitter circuit,
williamson “output t
DX plus 1, radio feeder and phase
unit, G.E.C. de-

qual. 8l

Nags Head,"

0 1
bargains offered subject to being
+ National 1-10 receivers, complete

all colls, £13/10; BC348, fully

er (black crackle) to match.

2 waave klits. at g?/%g.
recelvers, H
a%"fes than cost: dorct
Con-

N [3161

TS
heffleld, 3.

AMAZING BARGAIN

ELECTRIC MOTORS

A.C. single phase, approx. one-sixth h.p., for
200/250 volts, 50 cycles. They’re
25'-

worth £'s. Dimension 11}in. long
x 54in.x 6in. Weight 161b.,shaft

$in. x1lin. Keyed ready for pul- | plus 5/-
ley. Vee Die Cast Pulley 3¢in. | /for carr.
O.dia. Supplied at /6 extra.| €°.
Post, Free.

MOVING COIL
HEAD &
MICROPHONE
SETS (°m

Made by the same
famous maker, these
units must have cost
the Government
many pounds,

Our Bargain Price

Send stamped address-
ed envelope for illus-
trated list,

BARGAIN

WIRELESS INSTRUMENTS (LEEDS) LTD.
64-56, THE HEADROW, LEEDS 1.

Tel. 22262.
@

TELEVISION

Manufactured to ‘* Electronic Engin-
eeving " Televisor Specification.

NEW improved )
LINE OUTPUT TRANSFORMERS
[}
NEW improved
SET OF GANTRIES COMPLETE
o
NEW improved FOCUS COILS
[

All Steel CADMIUM PLATED
POWER AND TIME BASE
CHASSIS valve-holders, 3 point and
singlesocket and all necessary cut-outs.

SOUND PANEL CHASSIS
ASSEMBLY, fitted with screens.
valve-holders, formers and dust cores.

VISION PANEL CHASSIS
ASSEMBLY, fitted with screens
valve-holders, f ormers and dust cores

9° C.R. TUBE SUPPORT for
mounting on top of Gantry Assembly.

9° CREAM MASKS,

5, SHAKESPEARE RD., FINCHLEY, N.3
"Phone : FiNchley 2188




Apnl, 1949

Wireless World

Advertisements 03

ELEVISION receiver, experimenters model,
12in tube, compl. except cabinet, &£18;

wer output, £3; R1124D with 6

valves and diagram, 1 werful radiogram.
£7; numerous components cheap for quick sale:
amateur giving up.—Box 4805. [3121
PHILIPS 24watt amplifier, 110-245v a.c., in-
puts for radio, mike, gram, volume and
tone control, variable impedance output. com-
g{lete with 2 duo cone 15 watt p.m. %’eakers and
tal hand mike, all unused; £25.—D. 8. Nixon.
88, Woodberry Avenue, Harrow. [2989
ROPHY 6 Communication receiver, as new
£13 or offer; Trix amplifier, turntable an
akers; home cabinet, £20, offer:

ts, £8 a
£20; ex-W.D. parts assembled,
loudspeaker, £15.—Caine Radlo, Petworth.[gg;;

sex.

FACTORY amplifier,
I0wats, complete on

utton tadlo,

Bryan Savage, 9-valve,
6ft rack with auto-
press 12 i0in p.m.
remote control microphone, £100, cost
over double; Bryan Savage 30watt 9-valve chassis
model for remote control, with desk microphone,
£35; Pye televislon model 815, com letely over-
hauled by makers, £35; 815 ¢ only, I
tube, £22/10; Marcom 907 television, all-wave
radio, overhauled by makers, £65; 2 RDG auto-
radiograms, 5-valve all-wave models, &£65
Courtenay Davls, Harpenden.
CRIOO (B28) receivers, 60kc-30mc,
12 valves, Xtal gate, new crackle
.C. 4watts output, 2 r.f.
checked throughout, Marconi,
equiv. to ARS8, excellent value; £29, carr, for-
ward; demonstrations to callers; mone refunded
it not fully satisfled,—Mail orders an callers to
The Amateur’s Den, 181, Lane Rd., Portsmouth.
Callers only to The Amateur’s Den, 118, Shirley
Rd.. Southampton. We apologise for recent
short delays in posting parcels due to unusually
large numbers of orders and staff illness. (3197
RIXETTE portable a.c. gram ampiifier, with
auto-changer, £25; Vortexion 15watt a.c.
and battery amplifier, £24; Trix model T 633B,
30watt hlng gnln amplifier, inputs for mic, gram
'£30; Woden S0watt Classic amplifier,
inputs mic and gram, very good condition, £34;
Ardente pre-amplifier, feeding 3 Ardente 40watt
and 2 1 att amplifiers, all mounted in 2 racks,
in working order; bargain, £65 the lot; record-
ing amplifier (PX4s). 2 mic and 1 gram inputs,
matched to M.S.S, cutter head and 15chm L.S..
£20: amplifier, 20watt, with D.A.30s £18; am-
piifler, 15watt mic and gram, £16; all amplifiers
in cabinets and guaranteed in good working
order, surplus to reﬁulremem,s.—}!olldn & Hem-
merdinger, Ltd.. Holmer Works, 74-78, Hal
man St., Deansgate, Manchester, 3.

4121-2.
NEW LOUDSPEAKERS
‘NTBARFEDALE speakers, valves, at list prices,
Elstone transformers and spares; require-
ments to Albert Innes, Ltd., 10, Wells Rd.. Ilklev
W Tridem corner speaker. model 12/8,
incorporates 12in and 8in with crossover,
response 40-12, cps.; price £26.—FSR, Ltd.,
37a U?Iper Richmond Rd.. London, 8.W.15.
‘NTRI E for details of the new Flexicone con-
version which considerably improves repro-
duction of speech and music to exlstlniz speakers.
~—Looker's Quality Radlo. 106, Davidson Rd..
East Croydon. 11923
‘BROADCAST. new model pm/12.12in die cast
frames. Ticonal magnets, 15ohm, 12watts.
detachable cones, 12.500 lines, standard £5/15:
Hi-Fi1 twin cone £6/10.-—Broadcast
Frninment Cn +d.. Tomb'and. Norwich. [290%
‘BBS'I‘ makes only; 5tn 12/8, 6l4in 14/6, 8in
d 1678 10in 26/-: standard output trans. 5/-
extra; Wharfedale Golden 10in, 3 or 15 ohms

changer,
speakers

75/-; Celestion 12in_(P34). 75/-; R & A ener-
gised, 1,400 ohms fleld, 6lkin, w. trans., £1:
sent by return, c.w.0. or_c.0d.—N.R.S., 102.
Parkhill Rd,, London, N.W.3. [3163
LOUDSPEAKERS, SECOND-HAND
VOIGT straight Tractrix horn, 4ft, good con-
dition; nearest £8.—Box 4236. (2925

OODMAN'S Axiom 12; £6, carr. pald.—West-
wood, GHlenesk, Edinburgh Rd., Dumfries.
ELESTION 12in, st-war model P64, &S
new, £5.—7, Tudor Drive, Watford. Tel.
7323, (3130
B.A.E.C. corner baffle with Hi-ft sgeaker. £10;
Hartley 'Turner 215, £6.—Haskell, 8, Ash
Grove, Guildford. [3078
OODMAN'S Axfom 12, £6; 2 U.S. Magnavox
12in, 8000 fields, £2 each; Meico m.c.
microphone, floor stand, new, £5; oﬁers.ﬁ%cl;g

OIGT energised speaker, twin-cone, with
§.w. power pack, £16/10; Rogers reflector-
type_corner cabinet, walnut, £22/10.—Seymour,
19, parkhurst Court, N.7. 2975
O1GT light coil twin unit, mounted in H.C.
horn, finished in oak, comg‘.ete with

k. £42/10; Vitavox K12/20. mounted

g e 4ft’ square, baffie finished in

8/10.
ROGE VELOPMENTS Co., 106. Heath
st.. Hampstead, N.W.3. Tel. Ham 6901. (3123
OIGT corner horn, light oak veneer, light
V twin diaphragm, protected type unit, out-
ut transformer, power supply, £40; Rola J9O
Botoohm feld, £1; Hivac XL 1.5 XH 1.5, 7/6
each; XY 1.5, 10/-; all unused; BTH sentor
needle ~ armature £1,—29, Rooley
Crescent, Bradford. (2694

o
Fwn i
.

pickup,

Another select_ion of
ELECTRADIX BARGAINS

RELAY AND RECTIFIER ASSEMBLY.
Ex W.D. stock S.P.C.O. Relay D.C. and metal
rectifier, 5/6.

VARIABLE SLIDER RESISTANCES. 6
ohms 6 amps, 17/6, 3 ohms 10 amp. 17/6, 1.2 ohms
IS amps 12/6, other sizes quoted for. Dimmer
Resistances for stage lighting 100-5,000 watts,
enclosed, for dimming from full light to blackout.
Send us your enquiries.

DIMMER RESISTANCES. Small enclosed
paanel type 100 ohms } amp. 2/6, SO ohms { amp.
2

SWITCHES. Dewar
Key panel type 7-way
C.O. with top plate

flush ficting, S/-, or
$0/- per dozen, _Yax-
ley switches 3-pole
3-way 2/6, Toggle switches

I pole 8-way 2/6,

250 v. | amp. 5.P.C.O. 2/-, D.P.C.O. 3/~
Push Switch, make and break, 2/6.
SWITCHBOARDS, SO0 wate, in metal case
1Sin. x 1Sin., with doors, S mov. coil meters,
4 variable slider resistances, 3 enclosed cutouts,
switches, terminals, etc., £4, ex-Battersea Scores.
DYNAMOS. C.A.V. —Wind Dynamo 12 v,
10 amp. 600/1,000 r.p.m. ball bearings, carbon
brushes, shunt wound, shaft extension at both
ends for prop. weight 24 Ibs., £4, Car type

Pane

dynamo 2 volts 10 amp. 1,400 r.p.m., as new
30/-, 24 volts 30 amps 2,000 r.p.m. 40/-, 12 volts
30 amps 2,000 r.p.m. 25/~ Carriage extra.
MOTOR BLOWERS.
volts D.C. Sin. inlec Sin. outlet, £3/10/-,
MOTOR PUMPS. 230 volt A.C. for garden
fountains, SO g.p-h., new, £€6/6/-, 12 volt D.C,
mode! for Caravan or boat, 120 g.p.h. £5/10/-.
D.C. FANS. 24 volts G.EC. 6in. blade and
guard for table or wall fixing, 35/- each.
SOLDERING IRONS., New 110 volts with
flex and cord, 15/-.
THE DEM. CONTINUITY-TESTER. A self-
contained portable circuit tester for all electrical
circuits, almost pocket size, 64 x 2} x 24in., a
beautifully made Govt. instrument, new, totally
enclosed Polish wood case with carrying strap
and contact switch. The experimenter’'s best
friend. Worth 2 guineas. A limited number are
offered at 12/6 post free.
TERMINAL BOXES. Bake-
lite power terminal boxes 34 x23
x 24in. highly polished black with
§in. centre fillec and screwed
cover 2-pole S$/16in. connection
studs and nuts.
terminal or branch top on large
transformer, 2-pole light power
or charging circuits 10/S0 amps. Wall or ceiling
fixing, 2/6 each, 20/- per dozen, Special quotations
for large quantities.
BELLS. Large ironclad Tangent alarm bells éin.
gong 230/250 volts A.C., 42/~ G.P.O. magneto
bells, 2 coils and gong 2/6 each. Post I/-.

TELEPHONES, House and office.  Con- |
structors’ parts for your own set up. Ex-
G.P.O. wall ctype comprising bracket mike,

transformer and condenser, magneto bell in
walnut case 8in. x 6in. x 34in., fitted terminals
and connections, switch hook and contacts, hand
magneto generators and single receivers, 35/-
per pair, with wiring diagram ; carriage and
packing 5/- extra.

MORSE PRACTICE KIT. Comprising AM.
Key on polished wood base with battery holder
and adjustable note buzzer ; plated terminals,l

5/6.
MAGNETS. New Swift Levick instrument
perm. magnets, circular Vgin. dia., gin. thick,

pole gap }in., drilled poles, lift 3 ibs. 3/6 each or
10/« for four. Alni disc magnets §in. dia., §in.
thick, with 3/l6in. centre hole, very powerful
midgets, 3/6 each. Electro magnets 10 oz. 2-6
volts D.C. will lift 1§ to 4 Ibs., new surplus 7/8.
1/C powerful electro magnets 6.24 voles D.C.
screw in solenoid core, | Ib. 10 oz. will life 7/28
|bs., 4/~ Horseshoe magnets 2/6 to S/ each,
Send for magnet leaflec.

PARCELS. 10 Ib. useful oddments for the junk
box. All clean, dismantled from Government and
other surplus apparatus, 7/6 post free. (Not for
Overseas buyers.

Please include postage for mail orders

ELECTRADIX RADIOS

Queenstown Road, London, S.W.8 |
Telephone : MACaulay 2159, mmm——

214,

| Yorks.
Keith Blackman 241! V

Admirable | Lond

ARMEKO 25watt alto bass, excellent bass
response, twin speakers in one cabinet, suit
skating rink, dance hall falrground £35;
Trix A 20, 20watt unit in cabinet, £13/
12watt unit, in walnut de luxe cabi
Trix A 12. 12watt unit, in cabinét, £
15watt reflex cabinet, £13; two Vitavox Bitone,
%rey finish, £14 each; one Vitavox Bitone, walnut
nish, £25. in good conditlon: Celestion 20watt.
energised with rectifier, £3: Standard telephones,
éwatt L.S. unit with twin horn adaptor, £3.%
Holiday & Hemmerdinger, Ltd.. Holmer Works,
74-78. Hardman St.. Deansgate, Manchester, 3
Deansgate £121-2. (3046

LVES

ALVES.—524, SU4, EF39, EF36, EF50.. 12A6,

6X5. 5X4, 210VPT, and many more, 210LF &
EL32, etc., new and at list prlces;cplease enguire
for any type not listed.—Duke & Co.. 219, Ilford
Lane, Ilford, Essex. Trade el %uirles invited.

DYNAMOS, MUTORS, ETC.

UTOSYN motors, remote indicate or control

size rotating beam; 4ina<2'/qln dlai.z&l]g

an;
shaft, 3y2vnc. £2 a pair.—Box 4B32
b‘OR sale, 2 E.D.C. rotary converters in
cabinets, both 100v d.c. input, 230v a.c.

180 watt output; £9 each.—MacRae & Dick. Ltd.,
Inverness. [3118
OTORS a.c./d.c. 24v, enclosed gears, final
speed approx. 80 r.p.m. (similar in ap-
earance to car wind screen wipers), 9/6 each or
for 25/-.—Leach, 92. Toller Lane, Brad!éngrd.

Yorks., 83
ATTERY chargers, 4 models, 2-6-12v, 1-2-4
amps D.C.; any mains voltage; also larger
types. special transformers. chokes, test rear, in-
terior car heaters, etc.-——The Banner Electric Co..
Lid.. Hnddesdon, Herts. 2212
SLECTRIC motors.—Qur famous range of
motors again available from stock; example.
{'hp single-phagé, 200-250yv. 1,400 rpm, from
£6/16/6; send for lists.—John Steel, Bingley.
Tel. 1066 (4 lines). [9968
EW rotary converters with special smoothing
.\ equipment for television, radiograms. etc.,
300 watts output, £23/10; 500 watts, £30: other
converters, various voltages, from_£4/10; also
new electric motors, a.c. and d.c., B.T.H.. Met-
vick at list prices; trade supplied; list avallable.
__Johnson Engineering, 319. Kennington Rd
London, S.E.11. Reliance 1412-3, I
NEW Onan pet. generators, 12-15v 600 watts,
self-start  air-cooled 4-stroke, volt. req.
auto cut-out, ammeter, complete with tools,
spares and instruction book, £24 plus carr.;
Alco-Lyon 12-16v 360 watts, air-cooled 4-stroke,
hardly used, ammeter, cut-out, etc..
carr free, full descriptive lists free on
. from a.c.? Unlts in steel case, input
. 1-ph.. output 100-120v 2.5a d.c.
rectification, £10, plus carr,
H.D. 50v 50a 3-circuit with control
panel. M.C. meter, etc., input 200/250/1/50 o1
440/3750," £20, plus carr.; 200/250/1/50 input
25a out, in steel case with control panel,
M.C. “meters. rheos., fuses, etc., £12/10. plus
carr.; another, 6/24v 12a in vent. steel case.
fuily metered and fused, £10 plus carr; high
output 1 and 3 phase rectifiers for plating, etc.:
quotations by return.—Pearce, 66, Gt. Percy St..
on. W.C.1. See also under Components.
9 /6., charging switchboards, 12v-32v, 500
and 1,060 watts, volts, amps, cut-
outs, fuses, resistances, etc., 4 take-offs, superb
unit, in case, or send £5 carriage paid; 75'/-.
dynamos, 24 volts, 1,000 watts, 9inX7in, %in
spindle, or send 80/- carriage pald; 75/-, 230v/
1,50, 4hp electric motors, incorporating 1,260
cycle converter, or send 80/- carriage pald;
58/-, mains transformer switchboards, 230v_ac
to 12v. 5 separate take-offs, complete distribu-
tion panel, all switches, fuses, amps, etc., brand
new, or send 60/- carriage pald; 55/-. electric
moters, 12v and 24y, Yhp. 4inX4din, with lgln
spindle for drive, beautiful job, or send 60/-
carriage paid; 45/-, dynamotor units. containing
12v. 24v. 130v and 300v dc dynamo or suitable
as 6v, 12v or 24v motor, approx. Yhp, 11inX
5in, with spindle to take small grindstone, mop.
etc.. also contain adjustable 24v cut-out auto-
matic voltage control, smoothing condenser. re-
sistances, and many other extremel& useful fit-
tings, beautifully made. or send 50/- carriage
paid; 38/-, radio wavemeters, adjustment dial,
350-370 Mc/s, beautiful instrument in case, or
send 40/- carriage paid; host other valuable
equipment; lists &;’ee.—Benmotors. Summerley
St.. Earlsfleld, 8.W.18. Wim. 3833. (100 yds
S. Rly. Electric Line; 10 mlnute’§1Wnterloo.)

Chargers:

TEST EQUIPME
AVO all-wave oscillator, mains model; £10.—
Courtenay Davis, Harpenden. (2965

.C.A. Volt-Ohmist Electronic_test meter, as
new; £15.—22, Eastgate, Sleaford, Lincs.
Tel. 546. (3128
AVQ valve tester, complete with panel and
instruction and valve booklets, as new; £12.
—Box 4929. 3137
COSSOR Osclllograph, model 339A, in excel-
lent condition; offers.—Address 2113, Wm.
Porteous & Co., Glasgow. [2941
vV portable bridge Megger by Evershed
& Vignoles, good condition, in leather
case.—2114, Wm. Porteous & Co.. SEOW.
ESTON model E.772 (type 4), analyser, In
good condition; £19, carriage paid.~—
T. G. R. Dowsett, 48, Grove Rd.. Eastbourne.
FREQ.

)

G
BC221, 125kc/s-20mce/S, a5 new
complete with cal. book, plus spare crystai
and valves; £14.—Bellm., 6, Sandford Rd., Brom-
ley, Kent, [2910
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OPPORTUNITIES

IN RADIO

Get this FREE Book!

“ENGINEERING
OPPORTUNITIES"”
reveals how you can
become technically-quali-
tied at home for a highly-
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 108
pages of intensely inter-
esting matter, it includes
tull details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit,
L.R.E.,A.M.LE.E. City
& Guilds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.

We definitely Guarantee

“NO PASS—NO FEE”
If you're earning less than {10 a week, this
enlightening book is for you.  Writc for your
copy today. It will be sent FREE  and
without obligation.
BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
388b, Shakespeare House,

17'19, Stratford Place, London, W.1.

3 AMPLIFIERS

that all needs
3 WATT .. 11 Gns.

P.14.—A highly portable amplifier—it weighs
only 10 Ibs. and is suitable for outdoor use.
Works from a low power supply of 2 amps.
at 6 volts, Built into case 13in. x 6}in, x 4ir.
with controls and sockets at one end.

15 WATT.. .. 66 Gns.

P.10.—A quality amplifier in which the HT
supply is carefully filtered and all components
conservatively rated. No electrolytic con.
densers are used in any part of the circuit.
Switch correction is provided for Decca and
HMV  recordings. Mounted on polished

chromium plated chassis.
20 WATT .. .. 26 Gns.

P.16.-~Designed for universal mains supply,
its output of 20 watts is exceptionally high.
Total harmonic distortion at full output s
only 4 per cent. and hum level is unusually
low. Weight, 17 Ibs. Overall size 15}in, x
7¢in. x 8}in.

meet

Werite for leaflets giving full details.

McMURDO

INSTRUMENT CO. LTD.
Victoria Works, Ashtead, Surrey

| charges 6-12v batts at 3/5a. fuli

B‘C. 321 ac power packs, 200-250v input. |
stabilised output, to fit Into battery com-
2.—M. A. Weston, Harman’s Cross.

t 3031
RYSTAL microphone inserts (Cosmocord),
ged dlaphragm, brand new,

MIC-6, bakel
15/6 each, post free.—Radio-Aid, Ltd., 29,
Market St. ford. 09!

. Watford 3098
ILLIAMSON hlﬁh-ﬂ. amplifier. 15 watts
output, sectionallsed output trans., com-
lete valves, as new; £10.—Dumville, 102, Park-
{ll Rd., London, N.W.3. 3165
'I‘ELEV]SION magni::ymg lenses of famous
make, to fit any and every make of re-
cetver, just in; our price from £5/19/6.—Duke
Co.. 219, Ilford Lane, Iliford, E (2479

e H EN RY * S e

Bave you gurchued you: copy of '’ Inexpensive
Television ’?  Price only 1/0. Contaius all necessars
detalls for the construction of a Televisor, from Ex-
Govt. squipment.

Al necessary units, Transformers, etc. are availabie
from stock.

A Televisor constructed to specification contained
therein, may Le seen working at our premises.

6in. BLACK RUBBER MASK. Suitable for VCR 97
Tube, brand new, only 3/6,
R.P, UNIT TYPE 24. For 26-30 m/cs, Pieset,switched

& ba
8-WAY high voltage Jones plugs and b
with crackle covers, 1/6 pair, complete, 12/-
dozen pairs, £3/10 per 100 pairs: carriage palid.
—Jack Porter Ltd.. College St.. Worcester.
TELEVISION scanning colls, 30/-; frame out-
put transformers. 17/6; line output trans-
formers, 25/-; also mains transformers. chokes.
etc.—The Banner Electric Co., Ltd., Hoddesdon.
L!’I'I‘LEWOO S.—Electronic Engineering Tele
Book. 2/8 ?ost. free; all components avall-
able: stamp for list; line fiyback e.h.t. saves you
over £3; write for circuii and details; sa.e.; |
demonstrations dall%. |
NSON LITTLEWOOD & Co., 27, Ballards
Lane, Finchley, N.3. Fin. 3060. [3155
EAVY duty mains transformer 350-0-350 at
120ma, 2, 4 volt windings at 5amps each,
2lé-; Midget 100k volume controls less switch.
1/6 ea.—Uncle Tom’s Radio Cabin, 5, Seven
Stars Court, Manchester, 4. 3210
“ YOU'LL probably get it at Smith's, Edgware
Rd.t Everything for the oconstruc-

tor. from a 1/10watt resistor to a radiogram
cabinet; lowest prices, biggest variety.—Near
Metropolitan Music Hall. Pad. 5891. (8005

.H.T. transformers, mains transformers and
chokes for cathode-ray oscilloscope as per

orld,” Dec., 1948; delivery ex-stock.—
Metrolpolit.an Radio Service Company, 1021.
Finchley Rd.. N.W.11. Tel. Speedwell 3000

N. b
ERRANTI 7.5kva moving coil voltage regu-
lators, input 200-250v <8 to —12%, 45
to 66 cps, output 200-250v + 4%, frequency com-
pensated, as new and unused, with handbook,
offered at a fraction of cost price to clear:
(Herts) . —Box 4299, 2970
Opt ceramic trimmers, 4/6 doz; mains drop-
1/9 each; 16mfd plus 16mid, 2/6
ea.; [.LF.T.3, 465kc iron cored standard, 6/- pair;
0.0005mfd n gangs, ceramic ins., 6, h;
send for list.—T. G, Howell & Co., 29, McWil-
liam Rd., Woodingdean, Brighton. 973
A. NEW face and brain? No, we are not plastic
surgeons, but we can offer a really attrac-
tive 3-wave 3-colour glass dial assembly, and the
super-eflicient Cotlpack which has earned us
s0 much praise from our customers. An invalu-
able pair, for the rejuvenation of an old set or

the construction of a new one. The dial is
unique, fitting anywhere, in any 1gosltlonl Price
22/6 complete. Send for full details of these, and

other radio and telvision components, also our

latest bargain list. (Trade enquiries invited.)—

Osmor Radio Products, Ltd., Borough Hill, Croy-

don. Surrey. (Tel. Cro. 1320.) (3183

EW S.T.C. Selentum rectiflers, largest
range of L.T. metal rectiflers in the coun-

try, all makers current products, not surp.us:

selections from our stock: H4/200 EHT

“W.W.* Televisor, 28/- H

16v %a 6/8, la 8)

6d.; 16v da 18/-

all 'p. 10‘13; 30v 1

/-, 8a 54/-; 100v 2a 34/6, 4a 65,

: full bridge-conn., .
2a 15/6, 2.5a 20/6, 3a 21/6, 4a 25/-, 5a 277/,
4a 18/6, 1a 21/3, 1.5a 28/6, 2a

a 4376, all p. 10d;
54v '2a_47/6, 4a 65/-, 100v 1.5a

o 72/-, 136v
4.5a 168/-, all p. 1/-; hesV{ duty type. 7in
6a 63;11// , 108

43/8, 12a
8 11/-,
20a 140/-, 54v_6a 90/-, 10a 1
130/-; 100v 10a 190/-, nllzp.
rectifiers, funnel cooled: 17v 12a
3 - H 6a 69/-;

(=]
L1

(2
=
3]

ul
hilips 328 and 367, Tungar 68504, . 3
etc., easily fitted in 5 mins without wiring
alteration. Kits: ns., rect. and rheo., 33v
incl. tap. switch); 16v 10a, £6/12/6;

£4/12/6, both tapped lov, with fused
adjuster for 2-6-12v batfs., 16v 5a,
(vent. steel case 7/6 extra); 16v 4a, £3,
case 7/6; 16v 2a, 38/6, case 7/6; transformers:
2007250 in. 18v 10m, 65/, p. 1/4; 6a, 47/6,
. /! & 1/-; 16v 4a, 35/-, p.
lider resistances, all

15/-. both p. : '
S.T.C. lportable charger,

automatic and
input 200/250 a.c.; illus,
eq.; chargers, 6-12v at 5-6a, from
200/250 a.c., with rheo. and ammeter in vent.
steel case, £6/18/6, carr. 3/6; see others under ’

24,
0-5a M.C.,
6, p. 1/4;

D
k3
o
O
—
™
13

.I., 12/6.
5in dlal, 32
uaranteed

Dynamos; terms c.o.d. post gcods only; others
¢.w.0, or pro-forma; wholesale a ta,
Pearce, 66, Gt. Percy 8t.
Pentonville Rd., between
Est. 17 yrs.

don, W.C.1, Off

. Lon .C.1. O
King's X and Angel. l
(3157 |

tuning, 1 8 valves BP6l. Brand new in
original carton, 12
B.P. UNIT TYPE 26, Idegh for ex-Govt. Television,

Birmingham Station. 50-65 m/es., with condenser
tuning, illuminated Muirhead Drive, utilising 2 valves
EFb4,and 1 EO82. Brand new in original carton, 85/-,
g.aP. UNIT TYPE 87. As for R.F, 26, hut 65-85 m/es.,
/e,
SPECIAL OFFER P.M. SPEAKERS.
fact 5in, less mer, 10/« ; Sin. with
trans., 12/@ ; 6lin. lese trans., 12/8 : 6lin, with trans.,
ltﬁl- ;wsln. less trans., 15/- ; 8in. with trans., 21/- ;
ete,,etc,
SUPERHET RECEIVERS TYPE 25 AND 73. Ex-Govt.
The receiver portion of the TR1198, Contalning 1 pr.
460 k/cs. LK.T.'s, plus 2 valves EF36, 2 EF39, one
EK32, and one EBC83. Easily converted to home use.
Qutstanding value, only 25/- ea. Plus carriage 1/6.
R.1628 V.H.F. RECEIVER. Ex-A.M. Comprising 10
valves EF30, 2 EB34. 24 valt Rotary Generator,
relays, and bundreds of condensers and Tesistors,
OComplete in grey metal case. Abgolutely brand new,
?5/- only.
2 OSMOR " MIDGET COIL PACKS. Three Wave
Superhet, for .0005 tuning, Iron cored colin, low Joss
polystrene formers, switch, padders, and trimmers.
Ready for use. Supplled with suitable 5 valve
circuit. Measures only 3jin.x 2in.x1}in. Price only,
33/-. Also as above but for T.R.F. operation, Mediur
and Long waves only, at 30/-.

By leading

In addition to the above we have probably the most
comprehensive range of Radio and Television Compo-
nents in the Trade. A atamp will bring our Current

List.
HENRY'’S
5, HARROW ROAD, W.2

PADdington 1008/9

MIDLAND INSTRUMENT Co.
BRAND NEW GOVT. SURPLUS STOCK

ELECTRIC PUMPS, centrifugal sel{-priming immersible
type, delivery 70-g.p.m., lift 25ft,, 24 v, A.C./D.G.
25/-, post 1/4. AIR COMPRESSORS TYPE D. 37K /6,
splined ahaft, in wood cases, 15 -, post 1/4. CUT-
OUTS, accumulator Type D, 60 amp., in bakelite
cases, two types 13 or 24 v., 7/6, post 9d. WALKIE
TALKIE AERIALS, copper collapsible, 9-sections,
total 7ft., 3/16in. dia. tapers to §in., makes good
flshing rod, 2/8, post 6d., 3for 6/9, post 9d. BURGESS
MICRO SWITCHES, make and break, 1/@, post 3d
boxes of 10, 12/6, post 8d. TOGGLE SWITCHES,
small {in. hole, panel mig., mains 2-amp., 8.p.c.0., 1/-,
post 3d., 10/- doz., 86/~ gross. Carr. extra. ARTI-
FICIAL HORIZON:, contains '*Sperry "’
5/-, post 1/-. TELEPHONE SETS, couaists of two
combined mikes and phones, 25ft. twin connecting
flex, provides perfect two-way speech b
self-energised, no battery required, flex can be ex-
tended up to 300ft. without im: their per-
tormance, 7/@, post 9d. MOTORS fitted overload
clutch and 42in, flexible drive, 24 v, A.C/D.C., k-h.p.
exceptional value, 20 ~, post 1/4. BERKSHIRE
MOTORS, fitted reduction gearbox, final drive 100-

N approx. }-amp.,
fitted }in. shaft, ball-bearing, exceptional fine motor,
HEADPHONE 3, balanced armature
bigh resistance, 1800-chms, for maximum sensitivity
7/8, post 9d. HEADPHONE LEADS, fitted high or,
low resistance matching transformer, in bakelite case
with switch, 2/6, post 64. DUAL COIL $+ET§ RU-19,
low range L and high range N, five cofl units, with
switches (ganged) trimmers, etc., in metal containers,
3 6, post 1/-. TOOL SETS, consists of one ** Terrys **
b.a. spanner set (3 different sizes), one ** Elliot Lucas **
6ln, flat nose pliers, one ** Apollo ** 9in. box spanner,
one end 4{-bla., the other 6:b.a., one ditto 4in., 4-b.a.
only, 3 3 set, poat 9d. BULGIN Q.M.B. TYPE §-25§
rotary switches, 4-pole on/oft, 1/8. post 3d., 15/, doa.
144/« gross, carr. extra, PLUGS, standard telephone
type, with jacks to fit, 2-way, 1/-, post 4d. CONe
RECTOR BLOCKS, t. 5¢/430, bakelite 2-way, 2/6
doz., boxed in 50s, 7/6, post 1)-. VOLTAGE REGU.
LATORS, also iucludes 160-v. 100-m/A. H.T. rectifier,
300-ohm w/w resistor, midget vol. control, terminal
block, 26, post 1/-. Also thousands of other inter-
esting Iitems, send for our current lists, 2d. stamp
with e.a.6. Orders over 30/- limited to a 151b. parcel
sent post-pald, Carriage orders extra in all cases, Our
C.0.D. service is cancelled for the time being.*

MOORPOOL CIRGLE, BIRMINGHAM, 17

Tel. HARborne 1308 or 2664
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ex-Govt. bargains, Hewlett-Packard
model 205 A.G. audio signal generators,
&pressor units, 4/6 ea; rotary switches.
Wl 3/6 ea; potentiometers, 100 4-watt.
MQ, 1/6 ea; send s.a.e. for lists.—
Totton. Hants. (2990

Law, 20 Jennln%s Rd.,
Mmﬁr' RS._Enamel. copper wires.
all Euges laminations, all types. huge
stocks radip components. s/m. m/m, p/t and
block condensers, close tolerance and high
shb resistors to 1%; Rguxrunued.
L. mmonds, 10, %lencln St.anmore
Mlddx Grt 608,

msdyke

TRANGE but Lrue. brand new ex-Govt and
manufacturers’ surplus equipment at prices
lowest ever, offered to the public; example: mov-
lnz coil m{crophone with recessed switch, 5/6;
eadphones, 3/6; long range signal lamps,
!{h motor generators, essily convert to HDPI‘OX

p mot.ors 20/-; smaller ty NPe apProx.
8

8-, 10-, 12-inch P peakers, 1 /6

12/6 22/6 and 85/- respectively; many other
s.a.e.—Radio Unlimited, 16, Carnarvon
‘Le ton. E.10. [2252
SION.—Focus _coils and shrouds.

Xrame and line deflector coils, line out-
ut transformers, blocking oscillator trans-
ormers; complete focus and defiector assem-
blies also available, supplied correct to de-
slTners specification for ¢ Wireless World

ision receiver. Television components of
all types, resistors, tube
masks, mains transformers and chokes, etc.,
etc., in stock at current prices. —For particu-
lars write or phone. < Handy Parts,”” 226, 228.
Merton Rd.. mbledon., S.W.19.

7461, Trade enqulrles invi
TELEVISI N.—The leading Midland depot for
all your requirements; complete kits of

0 *° W.W."” inexpensive, and ' C..
and ul other popular receivers; all \5oods post
free to any address in Great Britain. We special-
ise in all high-grade ex-Service equ

valves, condensers,

) me‘nt an
nvite T en umes sen sa.e. ay for our
Iatelst rgain list, Speciali* A limited num-

aerial umt,s, 11ft long, in two
ber of televisron eri s a0 T8 innes

9-point
all Dew in box es,
eomplete with search coils,
'°“€x'f"iw°°“‘§v’x'r S, S B S tley R
to Walton’s eless Stores .-
Wolyerhampton. ~Callers only: 48. Stafford b'"é
Wolverhampton. 1319!
UPREME RADIO, 746b. Romford Rd.. Manor
Park. London. E.12. Tel. Iif. 1260. kst.
15 Radio andhtele\;nsio% (};lomponix/\s g:rfv;
§ cinllst.s at the right pr ce, E,
x%. 2v fil, listed at 20 k/v. 55/- eachh k/v
E.H.T., 4v fil, tapped at 2v, 26/- eac! line
and frame scanning colls 25/6 each; line ‘trans,
21/- each, both items matched;, focus coils, 30/~
each; h.t. transformer, 350-0-350v, 6.3v_6amp.
4y 8amp, 4v_3amp, 0-2v 6.3v 2amp. 5
with screen, 70/- each; Shg choke, 250ma, 18/6
each; 10hy 80ma choke, 8/
ders for EF50 valves. ceramic type
retaining rings for same, 8d eac 3 EASO valve-
holders, bakelite type 6d each ' anode clips
EAS50 valves, 2d eachs ann-corona caps,
3d each; co-axjal cable or twin balanced feeder.
80ohm, 1/- yd. 11/- doz yds only; special offer,
balanced feeder, 5d 4/6 doz i co-axial
plug_and socket, 1/- " complete; above items
together with all values of resistances, variable
controls and condensers in stock for ‘the E.E.
televisor at the keenest prices; also revised
edmon of E.E, Home-built Televisor Hand-
2/6 copy. yout plan and wiring diagram
Xor EE televisor, Y8/ Sopy: 1iwatt resistances,
100, 22Q. 270, 479, 821, 1200, 18002 390Q.
8200 2.2KQ). llKQ 39KQ, 470K0 10KQ. 1/9
8/6_gross only or assorted; lgwatt resist-
500 200!) 4000}, 2K,
18K Q. 2(;K.Q

ances, 4700}, 1K(Q}),
. 75KQ, 68K 1,
only; 2watt Tresistances,

fMSl 5/6 doz, 60/- Bross only:
metal tubular condensers, 2/6 each;
condensers, 25mfd 25v, midget, metal tag end,
1/2 each, 13/- doz; fd 50v can type and
somfd 12v condensers, 1/- each doz;
0.0lmfd 1,000v, 0.02mfd 750v 0,0smfd 500v,
and O.Imfd 350v. 5/6 doz; 0.lmfd 500v, 6/6
doz; mldget mlg&:f c;:or‘:;d(:‘ensers 0.001m{td, 0.0003

and 0.0008mid, 56 Qo8 o8 Wmra a0y,
s d_45 g mi

:e/;s each; 16+8m(d 450v, 4/3 each: 30430mtd
350y, 425v surge, 6/6 each; 16+24mfd 450v,
5/6 each; 32mfd 350v. 3/- each: 32mfd 500v

cardboard drylytic condensers, 6/ each: 16mfd
metal ean drylytic 350v condensers, 1/9 ea:
mldge 16+8mfd and 8+8mtd
{9 each 16+16m{d 450v, 5/6 each; 8mfd
mid 350v, 4/9

dﬂmil f, “30ppf 60pof, ’es’,1 =7
ml condensers, P D D! pP!
78891 lﬂoppt 305 g? O'Ipp‘t)

5 all at
A380
.01

gpt 570ppt

or
rted doz. ss or assorted gross:
0.01mfd mica 3 K/v nnd 0.005mfd mica, 3/-
doz; terms, C.wW.o. od.; send 6d. extra
for postage orders under £5. z%d ss.e. el
enqulr\es and lsts. 3199

Come to

THE RADIO CENTRE

Now op the best display
electrical equipment gathered
under one roof.

Here is a selection of some of the gear on
view at our showrooms—our stocks are vast,
you are b d to find hing you want.

5-VALVE CRYSTAL CALIBRATED
RECEIVERS. For only 385/=

of radio and
together

These BRAND NEW receivers are complete
with 5 valves, 100 ke/s plug-in Crystal and Desynn
trimmer. Each one is packed in a transit case
and weighs 10} ib. Size 64in. x 8%in. x 104in.
Frequency coverage on 2 bands—2.4-13 mc/s.,
with illuminated dial. Valve line-up: EF39,
ECH35, EF50, EAS50, 6)5G. Add 5/- for carriage
and packing.

MOTOR GENERATORS

LUCAS manufacture. Brand new in original
containers. 12 v. D.C. mput. 480 v. 40 mja
2,000 r.p.m. output; 6 v. D.C. input, 250 v. 50 m/a
output. For the first time—A THREE MONTHS’
GUARANTEE with a surplus equipment !

7/6 Post free—including guarantee !
+ h.p. A.C. MOTORS

A complete A.C. Motor ready for use without
adaptation. § h.p., 2,500 r.p.m. For use on 220-250
volts A.C. mains. Spmdle fitted with 2in. dia,

pulley ready for use with small belt drive. Fitted
wnh 3ft. 3 way mains lead. 37/6 post free.

MOTOR ALTERNATORS

I

A super Admiralty equipment in grey steel
cibinet. With a D.C. input of 24 v., a fully regu-
lated output of 230 v, 50 c/s A.C. is obtained.
The equipment incorporates a starter switch,
and the output is metered by means of an AC.
Voltmeter. A control switch and fuses in both
A.C. and D.C. circuits are also incorporated.

Rating 80 watts. BRAND NEW. £6, (Carriage
and packing, £1).
OSCILLATOR TYPE 37

A complete VFO made by RGD, inclusive of
A.C. power pack. Frequency coverage
70 Mcjs. Six Valves supplied: P61, SP42, EL32

DD41, 807 and VU39A. 10 watts, Circuits and
calubratlon chart supplied. As new £10.

ARE YOU A SUBSCRIBER TO THE
FAMOUS MOS NEWSLETTER? THE
MOSRAG, as it is affectionately known to its
readers, caters for every taste. gubscnptnon fee
is 5/- per annum. Send 6éd. for a specimen copy.
Terms : C.W.O. Remittances payable to E. and G.

Distributing Corporation Limited.

Mail Order Supply Co.

THE RADIO CENTRE
3 Tﬂhnhlm court Road,

Hus.umsw/sn

AINS _transformers, out{) transformers
and chokes for d.t.n. Wi lamson amplifier
per World," ay, and for the
economlcnl 50watt amplifier, A w "World,"* Deg..
delivery ex-stock.—Metropolitan Radio
Service Company, 1021, Finchley Rd., N.W

Tel. Speedwell 3000. ‘l
ET of four coils, long, medium and short,
4-pole 4-way switch, pair 465kc standard
iron cored ifs, twin gang condenser nnd clr-
cuit, 13/6; Rola 5-inch energised 1.0000
fleld with tiansformer, require recentring. 1/(
mains transformer, 280-0-280voits 80milis, 6.3vol

-:

3

E2

21

(2]

D

2
Na s

5/8 only'—!ncreased demand means in-
creased production and consequent lower-
lng of costs and. therefore. as saies of the
famous Model 40 Coll Pack have increased £
tremendously during recent months we are now
enabled to offer this pack to the public at the
new reduced price of only 55/8; this Coil Pack
is the 3-waveband superhet model wtth ro-
vision for R.F. Stage. it incorporates igh
Q iron-cored coils, high stability close tolerance
trimmers and dpadders. and is sturdily con-
structed and adequately screened, can be su
plied completely aligned and sealéd at an ad -
tional cost of 5/-; the Model 40 Coil Pack is
used in the constructlon of the Model 40
Feeder Uni really high sensitivity, high
selectlvity. high ﬂdellty plece of equlpmem now
supplied w. est J.B. horizontal dinl
and drive nssembly wtth spin wheel tumnq
12gns; also in stock, 1.F. transformers at 10/-
ga 3-waveband superhet coil packs, from
8/9; mains transformers, chokes, television
components, small components, etc., nll at very
competitive prices; fuller information on_these.
together with many circuit diagrams of com-
plete sets and units, colour ¢ radio con-
structional and servicing information and a
comprehensive catalogue is available in the
Home Constructor’s ndbook now on sale at
1/- only; call write or ghone Ley. 4380.

HE _LOND! TELEVISION Co., Ltd 694
Lea Bridge R.d London, 3
RADIO ECTRON 22, Prnnces St

&
2
8
2

mid .
Tamed 4/9 Jorimid 8/ Je-lomid 6/11, zsmd
Sy 2/4; mf{d 50v, 25mfd 50v. 3
tubulars, to_0.0005, up
up to 0.1, 11d; 1mid. 2/2; tunlng conds, 0.0005,
1l-gang 4/3 2-gang 11/-, 2- -gang. with trs, 12/-'
drum or epicyciic drives. 3/-; volume con-
trols 1g. sp.s, L/s 3/3, W/s 5/-; wire wound
1/8, 5/-; reslstsnces. carbon, lowatt 4d.
7d.’ wire wound ls1watt 1/-. 5wa tt 1/6. zouatt
3/-; mains droppers, 1,0000hm. 4/4
03A 800 ohm, 4/11; tra nsformers, output W/
a/ g Muitlmmo. 7/3; Intervalye, Para eed,
ir, feed. 3/- ar 5/1 ratlo, &/-; Class B
drlver. 7-; Q.P.P. driver, 8/6; mains 250-0-250

or 350-0-350 6.3v and 5v or 4v_heaters. 29/6;
loudspeakers, p.m., 5in 14/-, 6%in 15/6. 8in
17/-, 101n 25}:{ ; valve holders, 5-7-pin

Oct 4-5-6-7-pin, 6d; Maz Oct. 6d:
srde cont, l/- toggle switchea. /slnale-hole fix-
ing s.p. d.p. on-off, 8.p., each;
d.p./d.t., 4 6. ‘Pifco radiometers, -; Wearite
P coils, al yﬁs. 2/9 each; condensers. mica,
up_to 6.0005, to 0005, 1/-; up to 0.01,
1/3; terms, cash W order; orders over 10/-
post d Ad. c.o.d. extra; 2

will bring you ::opsy8 of our list.

R New Oxford St., London.
w.G.\. E el “Buseun 9504 —Tyve 24 R.F.
units, new. In makers* cartons, price 13/6 each,

post paid; 15amp mercury switc es. fitted with
saddle and clip, 4/- each, postage paid; car
heaters, made by Smlth Cric lewood fitted 12-

hot radiator, ensions
in, khakl ﬂnlsh ex-Oovt new,
ns, price 35/- ea paid
ter rotary switches. $50 wolie 10 ami
garallel ideal Xor photo
er doz, post
input 110/250v a.c.,
volts, 5 amps, price 37/6 each,
E.O. lectrlc Xans 4 volts d.c. or
50 volts a.6., 7in blade and prouctlon cradle,
in maker's ns, price 30/~ each, post paid;
extracwr motors, complete with fan, 12v .W,
s d.c., 16 volts a.c., new, In original pack-
tn price 17/8, post%ge 1/6. synchronous clock
units, eelf-starting, 2! a.c., 50 cycle, fitted
Sangamo motors, consumptlon 2l watts, size
234in diam,, 2in deep.- geared 1 rev. 60 min.,
can be reset to zero by friction drive from front
or back, to run clockwise, ideal movements for
making electric clocks, time switches. etc., nickel
plated finish, com lete with 12 t. ial train
and 5in hands, price 22/6, post pnid Sangamo
as above, final speed one rev. per min., less dial
train, ideal for dark room, process ume. etc.,
g:lce 20/- each, post paid; hour meters, fitted
ngamo synchronous motor. with gear train,
one rev. 1/10 hours to 10,000 hours reoordlng,
in bakelite cases, ideal for process timing, etc.,
rice 35/- each, postage 1/-; rotary
5 ohms, 11 smp. ldeal for charging,
control. vol regulators, dimmers,
/vhlc work, etc ditto 12 ohms. 24 amps, price
each, ?ostage » _we have a € AsSort-
ment of various ex-W.D. radar and radio equi
ment, relays, power packs, oscillograph units,
fears phofographic apparatus available; ?332 e2
0!

volt fan and

Crate:
single pole 3-way, series.
floods, etc., price 4/- eac
paid; L.t. transtormers.
outfut 15 aad

photo-
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FOUR-STATION PRESET TUNER
TYPE TS41

A complete preset tuning unit for use in
superhet circuits to sel ect any three MW
and any one LW station,

Each coil tunes over the whole retevant
band by adjustment of its dust iron core.
Supplied with full instructions and a
complete receiver circuit,

Price 33/- plus 7/2 Pur. Tax.
ILF. TRANSFORMERS

SERIES IT1

A midgec high efficiency IFT for 465 kc/s.
Both sections permeability trimmed ac
side of can. Size: I1}" dia. by 24" high.
T11 critically coupled with top grid lead.
IT12 is overcoupled for diode circuits

Price 7/- each

PRESET TUNING COILS
TYPE V

These coils are exactly as used in the T54)
(with the addition of soldering tags) and
are now available for TRF and superhec
use, Coverage by permeabitity trimmers
MW l95-530 metres, LW 850-2000 metres.

Pl’lce Osc 3/6 each.

4Q/- each.
Obtainable from vour dealer or direct from
ELECTRO TECHNICAL ASSEMBLIES
West Hill, 8t. Leonards - on - 8ea, Sussex,

TELEVISION CONSTRUCTORS!

E.E. Televisor Demonstrated Daily
All Components Stocked

DECCA, CONNOISSEUR PICKUPS, ETC.
PARTRIDGE TRANSFORMERS, FIDELITY
SPEAKERS, QUALITY COMPONENTS.

J T F”_ME MAVPOLE ESTATE,

BEXLEY, KENT
Tel, Bexleyhea!h 7267

QUARTZ

CRYSTAL :

UNITS

AIRCRAFT, MARINE AND
COMMERCIAL USE are available in
the complete range from 35 kilo-
cycles to 15 megacycles.

Alternative mountings in standard
two-pin A.M. pattern 10X, International

octal, and miniature type FT243, can be
supplied for most frequencies.

Prices are fully competitive, and
we specnaluse in prompt deliveries for
urgent requirements,

WE WELCOME YOUR ENQUIRIES.
THE QUARTZ CRYSTAL Co., Ltd.

63-71 Kingston Road,
NEW MALDEN, SURREY

‘ letd at 3/-;

with all connections at base. I each o

Telephone : MALden 0334

Wireless W 0rl|l

ABSOLUTELY complete klt of parts, with
instructions, for’ building all- dliy Bauegy
3-waveband superhet. incl, valves (IA7

IHS5. 1CS) and 6l4in Celestlon speaker EG/IO
carr. 1/6; kit alon /- Osmor Q" coll
packs, 3-wave, 33/-, c.w.0. or cod: bargain
llst of kits, ampllﬂe ‘components, bluepr nts.

C.. 2%d.—N.R.S., 102, Parkhill Rd. Iml[ldi)&

ONDENSERS, speakers.—16+16mfd at 500v
d.c., at 3/6 8+16m(d at 450v d.c.
0.25, 0.1, 0.0001
0.0005 (variable) at 5% 0.0005 vorn s triple
ngs, at 6/6; speakers: 5in, less transformer,
5in, with tmnstormer, 12/6; 6in, less
transformer, 13/-; 6in, with trans ormers, 15/-;
8in, less trans ormers. 16/6; 8ln, with trans-
ormers. 18/6; 10in. less l.mnstormers. 32/-.—
Duke & Co., zis Ilford Lane. Ilford. Essex. (2670
X-GOVERNMENT bargains.—Hand micro-
phones with rubber mouthpiece press on-
off swith, 3/9; 14ft extending aerials, collapse
to 2ft, 5/9; 1401t bare copper aerial wound on
spool, 2 chaln insulators, rubber covered lead
4/9; flex non-revers.ble
male and female parts, complete, 1/2; Morse
tapper and double coil buzzer, mounted on board,
eompart.ment for 4l,v batt., 3/3; all post paid.
& K., 15a, Kilburn Lane. London, W.10
CONDENSERS ceramics, most capacities, 2pf
to 350pf, silver and standard micas to
{, all at 2/3 doz.; metal cased tubulars,
l /750- waxed tubuars, 0.01-
g0, 015 350 Bl At 5/ dcns
bove, 8/-; silvered double contact wafer
swlt.ches 2P/4W /4B, 2/6; metal cased electro-
1; F 25v, 7/6 doz.; all ﬂrst
lease add postage.—J. L.
, St. James Rd., Blackburn

O

GOVERNMENT surplus —Transformers 230v

to 20v 2ieA, 3/-; condensers, 0.1 X
0.001, at 3/- doz.; resistors, 50 td up to 5w
inc., many h.s., close tolerance, exceptlonal value

at 10/-; rel ays 1/-; wafer switches, 8.P.11 w:
and off, 4 PEW, -1 15watt hlgh

2 etc.;
quality amguﬂers (6L6S triode connecwd £11/10;

Bendix 4-band receivers, £4; coil pack with r.[.
stage (9 coils), inc. A.V.C. wlrlng and h.t. sup-
ly to R.F. stage, 45/-; 3-gang 0.0005 to match,
/6; 4in drum and reverse vemler drive, 2/9.—
Mail orders to Hoyle, 320, Dewsbury Rd., Wake-
field. (3021

LLEN & GOQULD, 5, Obelisk Parade,
Lewisham, S.E.13, Lee Green 4038.—
Moving coil microphone wlth switch, beautiful
job, new and boxed, 3/6, lé movlng coil
headphones and m)ke, new and oxed, complete
with swltch and leads, G/G post 1/3; mike trans-
former, 1/9, post 4d} KC pre-turned I.F.
fliters, 1/3, post 3d, 12/- doz, post 1/-; 5-fole
3-way switches, 1/-, post 4d, 10/- doz, post
miniature tubular condensers, .Imf 150v, .0lmf
250v, 2/6 doz, post 3d, 24/- gross st 1/-7 32+
16mf 350v can, 4/-, post /- doz. post
1/3; push-pull lnput translormer with split
secondary, 11/6 gos 1/- ﬂlament transformer,
6.3v ISamp, 60ma choke, 5/-,
post 6d; lOn PM s ea.ker, 22/6, ;ost 1/3;
speaker transformers, 33/1 or 45.1, 5/-; muiti
ratlo, 6/9, post 6d; order with confidence; all
oods are new and guaranteed; no second-hand
%ovt surp.us —Allen & Gould, 5, Obelisk
rade, Lewisham, S.E.13. Opposite Gaumont
Cln [2953
ELENIUM rectifiers, charger kits, trans-
formers, chokes. New gocds not surplus
material. Add 7d postage "‘? to 12/6, 1/4 above,
Latest t pe selenium rectiflers for L.T. packs
etc., with informative data sheet, 8.T.C.
tercel 12-15v 3amp 21/-
.f wave 22/-,

-Samp mp 9/-. 2v 0.5amp
4/11, 12-15v 0.5am; .T. rects., small space
selenium type. 120v Oma ellm. type 7/~-, 250v
60ma for a.c.-d.c. sets 60ma U.S.A.
midgets 7/-, 250v 100ma rldge full wave i3/6;
350-0-350v_BOma full wave for a.c. sets, 13/6;
ditto with transformer with L.T. windings. 4v or
6.5v to choice, 33/6; eliminator kit,
trans., h.t. rec
charge rect.
trickle charge, 39/6; charger kits, standard kit,
S.T.C v 3amp rectifier with 50 watt inter-
ballast bulb

eeved impregnated transformer,

for 2v to 12v charger, no rheo. or ammeter
needed, 45/-; ditto 4amp rect. and 75 watt trans.
with bal st bulb for 2v to 12v charger, 62/-;

ditto but 2amp rectifier, 45 watt trans.. ba.'ast
bulb, 36/6; also 6v kits for 2v. 6v only, 2amp,
32/6% 3amp 42/6. damp 52/6, S5amp 75/-; heavy
duty kit, 140 watt trans. (9lbs). glani 6amp
rectifier, 'slider res. and flush mtg.. 0-6 ammeter
for 6v, 12v_charger, £5: or transformer and
rectifier onl{ £3/15; specially manufactured
crackled black, louvred cases for standard kits
on.y with terminals. grommets, screws, for 2a kit.
17/6 tor 3amp, damp 20/-: crystal dlodes, 3,9.

80 WATT ﬂuorescem balast ” units, comp.ete
£35 Ro 8in P.M. speakers, less trans. 15 -
gh mde ammeters, tlush bakelite,

12/6 050 m sllders. 10 amg /6, Aerovox

ﬂlled cond., 3/6 T. trans.,

250v lng se 8v tapped l4v and 5y, 23/

Lustmg one m/c mikes, d55 13/6 extra.

CH. 43, Uplan Way. London, N.21.

Tel. Lab. 4 7. [2986

samp.e parcel 6 |
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Mr.

148A 0
ISTHES
EANS
WERT
OTHE
SEAR
CHFO
RNAT
URAL
NESS,

for a number of very good reasons which have
been explained many times in these columns ;
they are dealt with in detail in a new leaflet
just off che press. Mr. Barker’s dual drive is
famous, and many speakers made under his
licence before 1939 are yet cherished by their
enthusiastic owners, This drive is now re-
tained exclusively for Barker Concert Speakers
inwhich it isallied with an equally distinguished
new patented cone and a good magnet system.
Barker’s 148a is rapidly establishing itself as
the most NATURAL reproducer for use with
hlgh quality amplifiers ; more, the virtues of
its inherent feed-back are becommg evident
to owners of commercial receivers and radio-
grams with pentode output valves. As an
extension speaker, or placed in the original
cabinet when room exists for the 12in.
frame, it produces a marked |mprovement
in general qual:ty Ask your dealer for in-
formation or write to,

BCM/AADU, LONDON, W.C.|

BARKBR'S

Lis

COPPER WIRE

ENAMELLED, SILK, D.C. C o etc ., mMost sizes
MOTORS upto | H, [ a sp
STOCKIST of all RADIO COMPONENTS

Send S.A.E. for lists to.

STAN. HOLT,

349, HIGH ST., SMETHWICK, STAFFS.
Telephone : WOODGATE 3789

RECEIVERS for
WEST COUNTRY
AMATEURS

EDDYSTONE 640, £27/10/- cash ex stock, or terms
£5/15 - down plus @/~ for 78 weeks.

EDDYSTONE 670, The personal Receiver tor marine
use. 10-51 and 110-576 metres, 4 bands a.c./d.c.
110-230 v. internal speaker. £46/0/7 inc. tax. Now
available for home use.

EDDYSTONE 680 The ‘new super comm Receiver
use a or di

11 valves 10-612 meuu £85/-/- tax rm

G.E.C. BRT400. A high quality 14 valve Recelver

$.1:2,000 metres. A refined design with a high per-
formance. £120 cash. No tax. Early dclivery.

G. N. PILL & PARTNERS

49, COBOURG STREET, PLYMOUTH
Telephone 3 2239
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ELRAD ELECTRONICS 70, Church Rd.,
ood, London, 8.E.19.—Co!

450y working; latest J.B. dials, 3
ea., with spin wheel drive 25/- ea.; Denco,
Wearite coils and components, new from_stock
all specified components for
.E, televisors; state your require-
ments.—Write, call or ‘phone Liv. 4879. 3209
ELEBOOSTER (or long range television,
4&pe BFZ sluj and variable tuned, ln-
put 48m/cs, 2 va. ve. st.age co-axial P s
and sockets, size S%in long, in wid e.
n series wl aerlal wlre.

2. V.
" “to EF50), galn approx. 30;
el nnd sprayed blue or grey;
F.1 as above but single valve,
tuned circulls. price £2/12/6; power units cari

be supplied, same size as cf\assls g £4;
s.8.8. for leaflet.—Boscombe Rad. , 595, Christ-
church Rd., Boscomoe. Hants 3134

EMOTE position xndicat.ors accuracy 1 de-

gree, comprising Magslip 'transmitter and
receiver, as weil as auto-transformer for opera-
tion direct from 200-240 volt mains, few only
at 57/6 per set. comdi.et,e with instructions, send
also for list wii ta on other mngsllgs and
selsyns, oomglet.e range available from 0.050z to
torque; also 10 watt linear wire-
Berco M10 potentometers, 1K 4/9, 50K

. 2-gang carbon pots, 1 meg-1 meg. 3/6; all
oods ex-Govt., but mlig'l guaranteed and post
ree.—H pton Radxo 1 v‘Pr,on Parade, Streat-
ham High Rd. ndi 16. Streatham 6165.
EE E‘.LECTRIC for rellable lines at competi-
tive prices; satisfaction guaranteed; 6in
C.R.T. mask for V.C.R.97. etc., blk,, 3/6;
C.R.T. enlarger, 27/6+D. D176 exc -Gov. photo-
electric cells, type C.M.G.25, 100v. 7/6 each;
12in p.m. speakers by tamous makers. 3 ohms,
75/-; new ex-Gov, 24v d.c. input,
put, S0v 100 watt rotary converters, only 55/-;

cenire zero 5-0-5 ma. meter. 2% dia., new, 8/6
each; lo-pln large octal plug and socket. ex-
pr; 7-pin ditto, 1/9 pr; ’'phone plug

and soc‘e P.40. 3/- pr; ex-58 set high resist-
ance headphones and mic., 10/6 sef; 50mfd
Sov.w. electroli;tic condensers, meta] tubular,

ch; .1exl Ie screened and insulated mic.
9d yd, dozen; 5 meg carbon pots, Lin

a Xarge selection of new ex-Gov.
-pin plug-in crystals, 7/6 each; (lists
avanable of same); postage extra; bulk inquiries

invited.
GEE ELECTRIC 15, Little Newport St., London,

W.C.2. Ger. 6794. (3154
ELE(.'I‘ROLYTICS Cans 8-16mfd, 450v, 3/11

oo
53
=
®

/- doz; 16-. 32mtd. 350v, 3711 ea.,

36/- doz; 32mfd. 350v, 6 27/- doz;
500mfd. 12v. 1/9 ea.; eakers, best
makes, 5 10/6. 5i wlth transformer
12/11, 8in L/T 12/11, with trans. 16/9, lOm
with 'trans. 33/9; chassis (recelver) 16 W g,

c!
aluminium. 10-5114-21!1 3/-, 11-6-2 -
2l4in 4/3 16- -21 in_5/3. 20-8 2‘A)ln 6/6 Mid-
%et chassis 4il-13in, fully punched ‘for 4v
3/6. 3se enfum rectifiers, small size, IEOOV

. 30/- doz; 250v 550
or V‘D, ea, 30/- doz; 250v 65ma H.W.
3/6 ea., 32/- doz; 250v ma H.W., 4/9 ea
48/- doz; 120-0-120v F.W. 100ma. 3
doz; 120-0-120v . 40ma, 2/9 ea..
12v Y%a, 1/b ea.. 12/9 doz; R.A‘F. test
with Morse key and battery. 3/ Morse keys,
super quality, 9/- doz; ex-Govt. dry batteries.
brand new, 221 1/6 ea.. 15/- doz; ex-Govt.
block electrolyt cs. 52mtd 450v 1/9 ea, 16/6
doz; c.w.0. or c.o.d /- extra, All goods

new and unused. Sat fncnon guaranteed. Send
21,d stamp for full list, Trade supplied.—Rad'o
Sup y Queen Square, s, 2. [3208
onli brlngs you one of the famous
30 cofl packs; thls pack has

on|

nlned universal renown am amate ur
and professional radio engineers !or its hi
qualil workmanshtp and performance. Fel
specl cation: 3-waveband (L.M.S.) perhet
for 465 kec/s I.F. single hole ﬂxm%
1ndwi hi; ‘'Q " iron-cored coils, high

ual “higl

smblmy close tolerance padders and trimmers;
can be supplled completely aligned at an addi-
tional cost of 3/-; S5-valve circuit diagmms
forwarded with each pack. In response to
many requests we are now supplying a set of

components. aligned and matched t
other, for the construction of the H.F. pomon
of a superhet recelver at only 69/-; this
set comprises the 30 coll pack: 1 pair " MM ™
gan| condenser and the
tuning assembl
and complete wit!

IL.F. tmnstormers
new superb ho! zontal
with spin-wheel tunin

ronze escutcheon and three-colour glass scale
lack backing plate, a really magnm~ent
oumtl Also in stock: Model 40 coil

similar tg mode! 30 but with provision tg? HF,

stage, /2 only; I.,F. transformers at 10/-
pair, a a comprehensive range of radlo
and’te'evision components at the lowest pr ces.

The Home Constructor's Handbook contains

deulls of all our products, many circuit dia-

gec a complete catalogue. colcur codes.
hnical m(ormatlon and rad'o constructional

and repair informatton. is hand ‘ook. wh'ch

13 normally prlced at 2/6, we are now supply»
% at l{ t free. or we will send a

en mey ree wlth any order amounting to £1

BU PACOILS. London,
E.17.

98, Greenway Ave.,
(3114

6in |
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2 ESTABLISHED 25 YERRS

Resistances. Special ofter. Parcel containing 100
popular assorted values j-watt type, 8/6 per 100,
{-watttype, 11/6 per100. (Trade enquh-leelnrlkd)

choﬂ Speakers. Well-known mnifrs.” surplus, all

ohms and P.M. loin 23/6 8in., 17/ (15 ohm,
18/9) K 6lin., 16/6 ; ., 10/11 and 12/9 (with
., 18/6) ; 3in., 13/9 2¢in., 14/9. Energlsed

u.lso :vsllnble in all sizes.

Tuning Cond. (Twin Gang). .0005 m(d. ceramic, 7/6
(with Trim., 8/6); .0003 mfd. witb Trim., 8/6.
Midget (1001 mid., 5/~ ; Midget .00056 mfd., with
Trim., 10/6 ; mdget 00036 mfd., 1} x 13in. " 2in.
10/8. 1 Gn.ng 0005 mfd.. 59 ; 3- gm( 0005 mfd..

6.

Coils, TR.F, Matched pair, M. & L. 6/9. Weymouth
dltto, 9/6 {mlr 8/Het. matched, 8.M. a L., 89,
10/8 and 11/8 pair. Al “eu'l e P Ooils, 3/-
each, including R.F., B.F.O. and A.

Vibrator Transt. 6V ln, 250- 0~260 v. 100 m/a. out
(also available fn 12 v.), 9/6.

LF, Trans,, 465 k/c. New well-known mirs.’ surplus.
¥in. x!in x 13in. Perm. Tuned, 9/- each.

Potentiometers, Centralab. &K, 10K, 25!( 50K,

100K, 4, {, 1 and 2 Meg., less Switch, 4/3. Witk
Switch, 6/-. Midget with Switch, §, § and 1 Meg.,
6/-. Special .76 Meg., with Switch, 4/9.

Electrolytics. B.E.C. hﬂdget Can 8 m/d 450 v., 2/11 ;
3-8 mfd. 450 v. § dia.x 1§, 4/9 ; 8-16 nid. 450 v.,
4/11. Dubilier 8 mfd. 500 v. Card. Tub,, 4/-
T.M.C. 32 mfd. 450 v., 4/9 (and many other t ).

Meter Reotifiers. Westinghouse. 0-5 mja, 9
0-10 m/a, 7/6 ; 0-1 m/a 10/8.

Selenjum Reotifiers. , hjwave; 250 v. 50 m/a,
5/9 ; 200 v. 100 m/a, 5/9 250 v. 1oo m/., 8 ;

250 v. 300 m/a, 13/9 ; Bridge Rect.: 1§ amp.,
6/9; 12 v. 1} amp., 12/6; 12 v. 3 smp 24/-;
12 v. 6 8. 37/8; 70 v. 1 a., 37/8. Also LT

23/12 volts at { amp., 3/8.

Television Trans!. E.H.T. 4,000 v. 3m/a,2v. ll nmp N
45/= ; 500-0-500 v., 260 m/:, 4v.5a,63
76I-; 350-0-360 v. '250 m/a, 6.3 v. 6 a. v
4 v 35 6.3 v. (tapped 2 v.), 2 a., 72/6. 5 K.V.
3 wj/a, ? ‘Volt 1 amps., 57/6 (also availabje with
4v. @ 1amp.).

Charger Trans!. Each bas input 230 v., outputs 24 v.
{tapped 15, 8and 4 v.), 3amps,, 27/6 30 v. (tapped
15 and 9 v.), 3 amps., 25/6 ; 156 v, ‘(tapped 9 v.)
3 amps., 17/8.

Filament Transi.

Input 200-250 v., outpant 6.3 v.,
Also with output 4 v. 1} amps., 9/-,
Reed- Headphones. 70 ohml,
1/9 each (316 pair with jeads). 8ingle earphoues,
75 ohms, with adjustable Headband, 1/8. Midget
Qutput Trans. 32-1, and Parafeed ’l'(r 4-1, both
1in. x in. x }in., 8/ each. P/Pull ’lntervalve
2.5-1 each half. Qutput Ttr, 60~l bothb 14in. x 1{in.,
3/- each. Tannoy Transverse CGarbon Mike inset,
2/3. Midget lotervalve Trapsts. 8-1, 5-1 or 10-1,
3/9 each. Hum-ntlo Matching ” ransts. 4 windings
(2 C.T.) over 10 rativs betwecs 10 and 100-1,
2{n. x 1}in. x 1 }in,, 3/9. 12 voit D.C. motor sultable
for models, 19/6. Moving Cofl Mike with 8/R

8witch, 2/6 M/Coll Headphone, 2/-. Carbon
Hand Mike, with 3/K sSwitch, 2/11. .1 mfd.
5,000 volt Malnsbridge /9. .26 mid 2.000 v.

lenabrldze, 1/8. Throat Mikes, 3/6 .0 mfd.

Omu‘d A.c. 100/25¢ v. Gram. Motor with Turntable
and Pick-up, Auto-stop, £5 18s. 64,

Plnm Anto Chbanger, A.C. 200/250 v., 8 records

ed, Mag Pick-up, £18 6s. 84,

Colh.m Gnm Motor. Auto Btop, Turntable, A.C.
100 /250 v,, £56 18s. 4d.

L.F. Chokes, Midget 10 Huoy. 250 ohm 40 m/s, 3/6.
Standard 15/20 Hoy. 250 ohm 60 m/a, 6/6. 20 Hny.
300 obm 100 m/a, 12/9 ; 5 Hny. 50 ohms 250 m/a,
18/6 ; 20 Hny. 250 ohm 120 m/a, 18/6.

Coil Pukl. Qsmor Midget sun x lﬂn x 2¢ln. covers
8-M-L Wave, lron Dust Cor: , 83/-, Wey-
mouth Standard, covers S~H~L wlvea 36/6.

Outpnt Transt, Wharfedale Midget 30-60 or 90.1,
6/9. FElston Mult} (over 12 Ratios some OT),
@/7 watts, 8/-. Kingsway Muiti Ratio, ail C.T. for
P/Pull, sult PX4, 6L6, etc., handle 13 ‘watte, 24/9
(also available ln 30 watt type, 30/-).

Moving Iron A.C, Meter, 2}in. o-aoo volt, 12/9.

Rotary Transt. New. Ioput, 230 v. AO output,
12 v. D.C. 65 m/a, 22/6. Also fnput 490 v. A.C.,

output 12 v, D.C. (or 230 v. in, gives 6 v. D.! 0. out),

19/6.
3-Watt Amplifier Kit. Consiste of complete kit of
parts, including M/Coil Speaker, to construct small

Amplifer, ideal for home use op gram., ﬂlce 7216

{circuit lled). Bimilar ts, with
detalled instructions, can be supplied for Amplifiers
with between 5 to 30 watt output.
Send 2}d. stamp for very full Stock Lists. When
*ordeﬂn( please cover packing and postage.

STERN RADIO LTD.
109 & 115, FLEET STREET, E.C4.
Telephone : CENtral 5814 and 2280,

IFTs 465, 6/- pr.;
9/6; 8mfd, 450v, £
eyelets, etc., /- gross;
pers 3, maing transtormers.
trimmers 4d, knobs 4d. B.C. pt

for cheapest list in Enalgnd —Sussex Elec-
zacar;lcs Ltd, (C), Riley .. Bri|

JOR sale, any reasonable ofters
5,000 Dubilier Minicap 0.001mf{,
s 9,000 Dubilier Minicap 0.0lm{
! 10,000 Dubilier Minicap 0.005,
» 6,000 T.C.C. type 543 001m, 500v work-
5,000 T.C.C. type mf, 500v_work-
ing —Apply Box No. A pri i Raddons, Salisbury
Square, London, E.C4. [
X-GOVT. buzzer repeaters, contain 8amp
Morse key, high resist.ance earplece. minia-
ture surface swnch oatten ;amp-
ho.der, wired up, ail mo ihted on heavy bakeute
Admlralt%panem all for 5/11; eight bank mu.t{
unu-selector switches, used, perfect, 15/
instrument rectiflers, 2/-; transformers, 230 in-
ut, 2-0-2 output, 6/6; elecmcmns lOm screw-
rvers, three for 1p
W.,W,), North St., Kexghley Tel 3680 13
ADlo CLLARANC::, Lud., 27, Totienham
Court id., London W.1.—8pecial ciear-
wace omer: Receivers, K.1481; to gain space.
we ofier the remainder ot our stock of tnese
well-snown recs., orand
comp.ete with vmves, ng
awmgram, etc., at £4/19/6, pa.
ce.vers, R.U,19, 6-valve straignt rec.,
3 R.F. stages, usIDg Diug-1n  COUS, d
ype, vaives 5-(8s, 2-(7s, 1-1642, b.ack crackie
case, l5inx8inXdin, suppued compiete Wwith
vaives and 6 coll packs, covering 151-305, 31-
455, 524-044, 1285-2125 ”
5075-7780, 8750-13950&c/s, £4/10, "carr, paid;
rsona. receivers, B.C.728c, 7-vaive rec.. using
4v valves, 4 push-buttons covering 2-
6mec/s, suppied brand new, compiete With
vaives, 2 a 12v viorators, 2v A.C.C.,

scopic AE., etc., &Y/
trans., au primaries 200/250v
0-250v_100ma, Sv 28, 6.5v 23 C.

205-0-275v 120ma, dv 2a. 4v 3a, 13/6;
460v 200ma, 210v 15ma, 6.3v_Sa, 16/6; step-
down mlg/szoo 50 60w rating,

encxosed
u 5/- h 200ma 90()
S 4%)(3 m). 20h 300ma 15042,
1 1b (snze 7x X, 208/ 5 electro.yuu. §mi 1/0
450" 2/6, leémf

3/-. lef 450v !6 8 450v card 4/-, 8+24

350v work-
, 350v work-
350v work-

+
500mf 12 or 15v 23/-;
cept 8mf are l%n ia. 100mi 3v 3d,
25mf 25v 1

6lain less trans
type 27, 18/6:
gc condition, with
24 8/6, type 25 10/6, postige 1/6
extm marker beacon receivers, BC357, wi

vaim (15Cs, 123&7), chassis 5
lators, B.C with 3

ratio, 7000/
duty, 7,000/2(}, 4/6; kt
constructors. | comprising MW
W.A. Osc. colls (y,m tormersx
mm), .0005 2-gang conds. (standard %in
spindle 1}:n long), 1 pr. 465kc/s, iron-cored
I.F.s smali size, 17/6, post 1/~ extra; swltchea
small size, single bank, 2P Sw, 2P 6w. 3P
4w, 4P 3w 2/- switches,
e 1, 2P 6w 2/-
2 2/6, 2P 4w '2/9;
2B, 3/9; all sthches bave long spindles; cera-
mi¢ ‘switches, 2P 3w 2/-, 3P 3w 2/6; tr.m-
mers, ceramic 3-50_pf, on a bhar, 1/6; 1-
15 pf slngl%sed 4d, 3-30 pf air- spaced concentrxc.
VAT

or superhet
W,

Sd. alr-spa ariab; 1es. Lin spln les,
ramic bases, 1/-; 5 { butterfly, l?
Pt dxﬂerennals 1/- Mansbrld e Con ensers.
wkg.. in a packet, 7/6;
dlo power packs. thh 12v 4-p n vibrator and
Zd valve, on chassis 5% X34 X1l,, output
50v 65ma, brought out on an screened I

17/6; meters, moving cou mecal-cased 2in
circular 0/500 microamp, 2‘
uires ext Tres), 6/6; 0/

%ums 5/-; bakelite cased 2ln
microam| 9/6, 0/1ma 7/6, 0/5ma

control _units.
0/40v. toggle .
8{ Telesomnic recelvers
4 Hivac midget 1.4v valves 3XXH. and
vibrator trans., 12v mput 25
§/-; 12v 4-pin vibrators, 3
vis indicators, crossover neede. with 2
microamp movements. S/-; type 3, wit
300 microamp, movements and 2 low W
neons, 3/6: S. dplals. as on R.P.a

and 7-pin sockets,

65ma output,

less cursor, 47115
units, 12 or 24y input, outmns 250
30v .3a 6.5v 2.58, 7/6; Master Osc



Advertisements

SOLON electric soldering wwons have proved their cepa-
aty for conunuous service under the most exacting
conditions. S models; 240 wan oval lapered bit: 125 wait
oval tapered and round pencil bits and 65 watt oval
fapered and sound penci bits. Each model complule
with 8 feet of Henley 3-core Rexible. Now available
from mock. Write for folder Y.10.

ELECTRIC

SOLDERING IRONS

W. T. NENLEY'S TELEGRAPH WORKS CO. LTD.
$1-52 Hattoa Garden, London, E.C.1

{

TRANSFORMERS & COILS
TO SPECIFICATION.
MANUFACTURED OR REWOUND
Fiiter Colis * 1o, a speciaiity.

JOHN FACTOR LTD.

9-11 EAST STREET, TORQUAY, DEVON
'Phone: Torquay 2162

HILL & CHURCHILL LTD.

BOOKSELLERS

SWANAGE, DORSET
Available from stock

** Radio Handbook "«=Smith—1Ith
Edition—U.S.A. ... w20
‘* Antenna Manual "’—Smith—latest edc. 21/-
'* Theory of Thermionic Tubes "—Chaffee 39/-
** Principles of Radio Engineering ""—
Glasgow ... . e 30/-
** Television "’—Zworykin & Morton ... 42/~
‘‘ Fields and Waves in Modern Radio "'—
Ramo & Whinnery—U.S.A,
** Electric Circuits and Wave Fileers "'—
Starr—English ...
‘*R.F. Measurements by Bridge and
Resonance Methods *’wHartshorn—
4¢h Imp. ... w20

33
25/

Postage Extra.

CATALOGUE ON APPLICATION

Wire
(3 A RYALL, * Utopia,” Mayfield Rd., Herne
Say, Kent: mall order only; postage or carri-

age extra; c.o.d. £1 or over; special list for the
trade; U.S.A. tubular metal cased wire ended
0.1m.1. 500v 7/6 doz., 350v 5/6 doz.; U.S.A. tubu-
lar metal cased wire ended 0.5m.f. 350 7,6 doz.;
Mansbridge 1m.f. 500v wkg. 3-2/-; Mansbridge
4m f. v wkg. 2/3 each; silver nyca 1?.(..
40p.f., 200p.f., 300p.1.. 400p.f.. 500p.f. 3/6 do:
mica 0.0lm.f. 3-1,3; all condenser guarantee
Amphenol type British 5-pin chassis valve
holders, 3,6 doz.: international octal chassis
valve holders, paxolin, 4/- doz.; bar type 3-
gangs 5/-; bar type 4-gangs 5/-; resistors Yywatt
and liwatt assorted 100 ohms to 2 meg. level
assortment 40-5/-; switches. SB. 2P 6w minlature
1/6, 3B, 2P 6w flve poles total 2/3 each; SB.
9w 2/-, 2B SP 6w 1/6. SB. SP. 3w 1/~, 2B. 3P.
3w 2/-, SB. 2P. 4w 1, 3, twelve-way group boards
with 9-1w aad l,w resistances, etc., 2/-, all
new; twenty other types in stock; octal glugs.
cap and chassis socket, 3-3/-, with tags 3-3/6;
high resistances, phones with sponge earcaps.
with good class microphone, all wired into lug
type 10H,10991. 10/9 pair; metal boxes, black
finish with quarter inch paxolin panel, fixing
lugs and corner sockets, size 8% X7 Yy X 3% deep,
6/9 :ach new: 10,000 ohm bakellte cased volume
controls medium spindle 1/6; metal cased mini-
mum de?th Y4meg vols,, short spindle 1,6 each;
special list for trade. . [1613
ENUINE hbargains b& post.—Potentiometers,
wire wound, 1K, 5K, 10K, 20K, 25K, 2/-:
Selenium rectifiers, h/wave, 375v, 80m.a., 3/9;
tuning condensers, 0.0005 3-gang, 7/3; volume
controls with switch, 1, Yoy Imeg. 5/11; output
transformers, pentode, 4/6; fllament trans-
ormers, input 200-250v, output 6.3v 1.5a 7/6,
:3v 3a 9/-; p.m. speakers, well-known manf,,
Sin with trans. 15/-, 8in with trans. 17/6. 10in
with trans, 22/a.; elgctrolﬂtlcs: 16mfd 350v. ali,
v, ali.

can, 2/3; 32mfd 35 can, 2/3; 16-18mfd
50v. ali. can, 4/6; 25mfd 25v, ali. can, 1/3;
mfd 500y, card tub., 3/9; 2mfd 350v, card tub..
/3; special offer, 0.02 by 8K. 4/9; i.f. chokes:
20henries 360ochms 60 m.a., 7/6: 10henries
00ohms 100m.a., ex-Govt., 4/-; 10henries
2000hms _150m.a., 14/-; S5henries 50ohms

50m.a., 18/-; send
ists; mail order only; g
age and packing, cash with order.—A.R.K., 4.
Queen Sq., Brighton. Sx. {3186
ESTECTORS. WX6 and W112, clean, un-
used. 9d_each; switches. rotary, 2-bank
each. 3-pole 3-way, 2/3 each. 6 for 12/-;
bank each. 1-pole 6-wag.
l-bank 1-pole 9-way. -
and sockets; B/L 7-pin chassis socket and
6 pr, 3 for 4/-; Systoflex lmm
co-aX polythene, 75ohm. 9d yd:
5-pin amphenol, 6d; int. oct., 6d: EF .
1/-, diode cradle. 6d; BBA. 2/-; speakers, Celes-
tion, 3lyin, bargain, as new, high quality guar-
anteed, 15/6; Plessey 5in, less trans 16/6, with
rans. 19/-; meters. S8an West 1ma, 2in rd. fl.
m/c, 9/6;, San West 1ma, 2l in
scaled 0-100, 18/-; Ferranti Ima.
m/c, 16/-; San West 5ma, 2in sq,
San West 30ma. 2l5in rd., fi., 1
West 100ma. 2in sq, fl.. 'm/¢, 12/6; Ferranti
0-300v 2in sq. fl. with resistor, 8/6; 1132A re-
celvers, new in makers’ cartons, £4/19/6. pack-
ing and carriage 10/-; also 3084A receivers, new,
agply for details; c.w.0. only; orders under
30/- add postage; s.a.e, for lists.—G. N. Pill &
Partners, 49, Cobrirrg St., Plymouth, Tel. 2239,
ELEVISION | unded components exact to
E.E. designer's specifications, vision chassis
fitted valveholders. coil formers, 22/6; sound
ditto chassis. 18/6; time base ditto, 18/6; power
ditto chassis. 25/-; set gantrys, clips, control

panel, -5 e chassis a y with
gantrys. etc.. £4/13/9; Aden deflector coil
assem%ly. 32/6; line transformer, 32/6; focus
coil, 32/6; set 8 coils, fully wound, with h.f
chokes, 15/-; television aerials, Hunts 0.1mfd
tubular condenser. with clip, 7,000v.w., 14.000v
test, 19/6; rubber mask for 9in tube. 11/-; Mag-
navista screen enlarger. 6gns; co-axial cable,
1/3 per yard, e.h.t. transformer 4,000v, 2-0-2v.
60/=; ditto. 5.000v, q /«; E.E. Manual.
A Modern’ Home 'Built Televisor, 2/9; s.m.l.
wave horizonial drive assembly complete with
escutcheon, size of glas,a dial 9inX4%in, 24/-;
ditto flywheel tuning, 25/-: glass s.m.l.
6X8in, _4/6;, American throat
boxed, 3/- each, condensers, 8mfd 45
50v. 2/6; 8mfd 350v, 2/-;
450v. 5/6; 16X16mfd 450v, 7/-; choke, ma,
10hy, 14/-; walnut cabinet.’ complete with orna-
mental speaker. grill and escutcheon, size 15%in
wth.X18%in, ht.X10%in. 37/6; rotary trans. in
out 200-480v 50ma, or as motor, d.c.
. 15/-; drive cord in 25-yd spools, 3/6
each; miniature 2-gang condensers, fitted trim-
mers with perspex cover. for personal receivers,
10/6 eachi buzers, 2/ each; 4-p:n vibrators, 6v.
6/-: switches. Yaxley type. 3-pole 2;way 2/ 4
3/, 4-pole d-way 3/6, 6-pole d-way
4/6. 14-pole 3-way 7/6; midget switches,
pole 3-way 3/- 4-pole 2-way
copper wire, varfous gauges, in %lb re:
copper wire, 18, 20 22. at 1/6 per
transformers, heaV§ duty push-pull
difto 6V6, 21/=; il

2ld. stamp for complete
please cover cost of post-

-3

o

rd., fl. mrc,
2i5in rd. fll.
fl.,, m/c. 12/6;
m/c. 10/6; San

-0-2v /3

6-12v,
majns

7/6 each; with trans, 5in
- each, 10in 27/6 each: full

. Dpostage rders.—O. Gree:
‘52)7“’?;', 269, Whitechapel 1.

.. London, E.1. Bis.
3196
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GOVT. SURPLUS, UNUSED

CONDENSERS

of all types . ..

We can offer, FOR IMMEDIATE
DELIVERY from very generous
stocks, a wide range of ultra-high
quality fixed *paper Condensers,
from .001 uF to 8 uF. Also STOCKS
of small, genuine MICA Conden-
sers from .00001 (10 pf) to .0} uF
(10,000 pf). Prices are exceedingly
moderate,

Enquiries are invited for manufac-
turers’ requirements, wholesale
and  export only for bulk
quantities, and for scheduled de-
liveries over a period, as required.
Most condensers are now avail-
able for immediate delivery.

Please request our 4 page bulletin CONSEVEN olii4

CLAUDE LYONS LTD.

180 Tottenham Court Rd., London, W.1
and 76, Oldhali St., Liverpool 3, Lancs.

TELEVISION RECEIVERS
SCANNING and FOCUS COILS
TIME BASE COMPONENTS
TKV. EHT, RF, UNITS and
TRANSFORMERS

Publications post free

HAYNES RADIO LTD.
Queensway, Enfield.

A BRILLIANT NEW AMPLIFIER

“THE RD JUNIOR.”

_This outstanding addition to our range of
hlxh fidelity products, announced last monch,
is now being demonstrated at our Hampstead
premises.

The amplifier may be heard working in
conjunction with the Decca pick-up, and
some of the leading high fidelity loudspeakers.

Do not let the price of this amplifier give
you the impression that the performance
Is in any way inferior. We feel confident
in stating that, in it's particular price class,
this is the finest amplifier available to-day,
with a performance usually only associated
with more expensive equipment,

An illustrated brochure describing che
RD Junior in full is available, and will be
forwarded on request.

Amplifier wired and cested £1910 0

ROGERS DEVELOPMENTS Co.

106, Heath Street, Hampstead, London,
N.W.3. HAMpstead 6901.
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OVERNMENT _surplus bargains; all prices
carriage gald U.K.; Bendix radio compasses,

26, 150-1,500 kc/s, 28v d.c. input, 83 Dew,
,10° Philoo receiver BC966A, IFF, cantalins
18v motor, 13 valves, also ABK1, ABKS5, similar
with 10 valves, as hew, £1/15; as new 11554,
£12; test set 73, 230v a.c., 50 c/s, £5; power
unit 297, input 24v d.c., contains motor and
voltage stabiliser, 15/-; frequency conversion kit,
crystal units MMC 509, invaluable for trans-
mitter constructors, as brand new. in makers’
cartons, £5: as new_1132As, in transit boxes,
£6; frequency meter BC 906D, with sig. genera-
tor and receiver BC 1066, £6/10; as new,
100 kc/s crystals>10/-; 1 milllamp meter rec-
tiflers, 2/6; condensers, 2mfd, 600v, 2/-; 4amid,
00v, 3/-; 0.01mfd. 1,000v d.c., 4/- per doz
head sets, U.S.A. HS 30, 5/-; if there is some-
thln¥ you require and cannot get, let us quote
ou for it; your enquiries are invited.—Dept. B,
uchanan’ Dunlop & Co., Ltd., 27, Denmark
St.. London, W.C.2. [2993
TROUBLED by noise from fridges, vacuums
or electric blankets? Fit a suppressor, 4-
sect. cast case, dust cores, 16 swg, 4 0.1 conds.,
carry 10a, size 41%X4X2, 5/9; vit. resistors, 31,
4K, 5K, 7K, 50K, 80K. SO’Y. 350. 124-2K, 50K,
75K 75w, 1/6; 19, 36, 80, JUK, 20K, 25K, 100w
125, 150, 430, 850, 7K, 10K, 12K, 20K, 25K,
40K, 75K, 200w, 1/9; 100 or 300chm presets,
6d; selenium rectifiers, 2d per watt; 24v min.
viz. 1a 4/-, 62 24/-, i4a 200v 8/4, 75ma 500v
6/3; 20v buzzers, 2/-; junct. boXes, 8X3X2,
1/-; 750v wkg. oil conds., 10+8mf 3/9, 8mf
3/-. 0.1 bake, tube 6d; 0.5 1kv, 1 or 2mf 250v,
panel lamps, 4/~ doz; 250v 5a switches, 6d; en-
Slosed holdets, 2 10a, fuses, 9d; 4-way, 1/6; block
connectors, 2-way 4d, 4-way 6d; scr. inst. cases,
11X7X8, 2/6; 181t dipoles, 7/6; 24y 3w bulbs,
6d; 6oz 33 swg, 1/-; terminals 1/3 doz; 2ba
ch. 2in 4d doz, 4ba 34 rh, 15 ch,, mixed 3d doz,
all with nuts; cut pieces, 18 swg wire and sleev-
ing, apgrox. 12ft, 9d; post free over 5/-; no
c.0.d.—69, Allerton Grange Way, Leeds, 7. Tel.
66146. (2976
MAZING radio surplus bargains! Search-
light radar control receivers (Elsie). 19
valves, mostly 6.3v LF, 1lmc5s, broadband,
freq. 200mc/3, splendid cabinet, a beautiful
job for high gain TV or amateur conversion,
unused, in maker's packing, 60/-; med um
wave conversion colls for BC453 and BCAS5,
stipulate type required, with instructions, 10/6;
enuine BC453 plug-on dynamotors, 14v or
8v, 12/6; new power relai's. 230v a.c. oper-
ated, swifch 1kw, 17/6; television units, type
RF26, guaranteed, unused, maker's packing,
35/-; unused 3cm radar Scanning units, para-
bollc\ reflector, wavegu'de, powerful motors,
25/-; Fuamnheed speakers by famous makers,
8in with transformer, 16/3) 5in with trans-
former, 7,000 ohms, high X type., 14/3,
less transformer 12/3; receivers. type 76, 150-
505kc/s, 3-valves, unused, In fitted case, with
circults. new amplifiers, 16129, midget

30/-:
9D6, ideal for dea! aid conversion, etc., 15/-: |

receivers R1125, 3 valves, freq. approx. 30-
mc/s, ceramic valveholders, complete w.th cir-
cuits, 8/-; aerial tuning units, type 126, rotat-
able  inductance, R.F. ammefer, rev counter,
7/-; Morse practice sets, quality key high note
buzzer, new, 4/10; unused, "perlectly new,
MOPA tuning units, CAY47155.1.5-3mc/s, pre-
cision dials, ceramic switches (stud type). in-
strument  cabinets, 17/6; absolutely  perfect,
new, in leather cases, American Star identifi-
cation instruments, with instructions, 3/-; An-
tenna tuning units, BC306, variometer type,
S§.M. dial, ceramic switch, 11/-; R.C.A. aqual-
ity amplifiers, 20 watts, 230v a.c., push-pull
6L6s. negative feed-back, handsome cabinets.
unused, maker's case, complete, £16/5, de
luxe model, 25 watts, chromium fittings, £25;
American scope _un:its, BC929, tube 3BP1,
panel controls, for focus, shift, brilliance,
etc., unused, 70/-; unused control boxes
BC1366, Yaxley type, potentiometer, jacks, 3/-;
push-button units 2, 5 buttons, 5/6;
guaranteed electrolytics, 32{350v 2/6, 8+16/
450v or 16+16/45%v. 6/6; all can type. trans-
mitter receivers, RDF No. 1 13 valves, 145-
mc/s, 35/-; new, unused American hox kites
for elevating antenna, alloy framework, 16/-;
terms c.w.0.. prices include carriage; mno
lists.—Lawrence’s, 61, Byrom St., Liverpool, 3.
Cen. 4430, {3200
WANTED, EXCHANGE, ETC

ANTED, feeder unit for W.W.Q.A..—Ains-
c-ugh, 46, Elm Av., Upton, Wirral. [3087
ANTED, W.W. circuit for Colvern Ferrocart
coils.—Meggs, St. Barnabas Villas, 5.W.8.
MERICAN manuals, instruction bcoks. and
catalogues.—~Harris, Strouds, Pangbousr‘;l;z.

Berks.
“ "NZIHELESS World,” Jan., 1943, to Dec.,
1948; offers.—73, Mill Rd., Burgess Hill,
Sussex. (3009
MANUAL for reception set R.201: purchase
or loan.—Harris, Strouds, Pangboix;‘;\sed

Berks.
WANTED. “ W.W.” for Feb.. March, June,
July, 1947; full price and postage paid.—
5% %772' top prices for used test ulpmen[tsoa?ﬁ
0] s .
tggeys.—plﬁuversl Radio. L%g.. 22, Lisle
st.. London, W.C.2. Tel. Ger. 4447 and ISG&JZ'
' ANTED, recording, playback and erasing
heads as used Magnetophone or similar
recorders.—Carter, 3, Laleham Rd., Shepperton,
Middlesex. (3146

‘orld
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VALVES from B/10 up.

All at B.0.T. prices.
You can order C.0.D. any Valve
—even if n:: lsted—we may

ve it,
BRITISH, Equivalents Charts, Including
A Quick Reference Index, 1/8.

RECTIFIERS, Ete.
BATTERY, BRIMAR.—R2, R3, SUME, 80,
A.C 6Y4G, 623G, 5Z4G, BV4G, 1D5,

2574G, 1D6, 6XbG, 35Z4G.
COSSOR. — 506BU, 442BU,
UNJVERSAL £ 431U, 451U, 408UA. MARCONI
. OSRAM. — U10, Ul4, MU,
U18/20, U50, UB3, Ui, U70,
74, U76, Ul43. A g
U403, U404, UUG, UUS.
LARD.—DW?2, DW4/350,
1W4/350, DW4/500, 1W4/500,
FW4/500. FW4/800, A%}, AZ3l.
URIC.—UR3C, EZ35, GZ32.
EVER READY.—8114, 811D,
PHILLIPS.—1867, 1881, CY31.
BARRETTER TYPES.
161, 301, 302, D15, 308, 304, 340, Cl1, CIC, CY1, 328,
867, 68519 (Ediswan).

. TYPES,
BRIMAR,—9Al,  84l, PAl. COSSOR.—4THA,
318NTH, 41MPG, (5)MVSPen(7), MV8PenB, 5 & 7
pin, MSPenB, DDL4, DDT, 41MTL, 41MHL, 4IMP,
5 & 7 pin, 420T, PT10, PT41, 4XP, 2P, 420TDD,
41MXP. MARCONI OSRAM.—MX40, ~VMP4G,
MS4B, 5 & 7 pin, KTZ41, D41, MHD4, MH4, MHL4,
MH41l, ML4, 5 & 7 pin, KT41, PX4, PX25, DA3O,
VM348, DN41, H30. MAZDA.—AC/THI, (5)AC/
VP1(7), AC/VP2, AC/3G, V814, ACP, AC2Pen,
AC5Pen, PP3/250, PP5/400, AC/SGVM, ACTP, H:Ld1,
HL41DD, TH4l, 8P41, Pen45DD, VP41, P41, DD41,
Penss, HL42DD, ME4L. MULLARD.—TH4B,
(5)VP4(7), (B)VPIA(T), VP4B, 5 & 7 pin, 8P4B,
2D4A, TBD4, Cor MET 164V, TT4, 6 & 7 pin, Pen A4,
PM24M, PM24A, PendDD, AC044, D024, DO30.
ALL DRY TYPES.

BRIMAR.—1LA6, 1LN5, 1LH4, 1LD5, 1N6G,
MULLARD.—DK33, DAC32, DL35.. OSRAM.—
Z14, HD14, N14, N16.

'ALS.

BRIMAR.—7C5, 7CA, 787, 7Y4, 7Q7, TH7, 14A7/12B7.

MULLARD.—EBL21, ECHal, UBL2l, UCH21,

UY2l, X148. OSRAM.—X143, /143, DN143, W148,
AC

) TYPES,
MARCONI OSRAM.—WI145, X145, N145, DL145,
Ul45. MAZDA.—I0F9, 10Ci, 10P13, 10LDI1,
U404, 10P14, MULLARD.—UAF42, UCH42, UlAl,

UY4l,
AR RADIO.

ws1, DH81, X81, KT81, DL82, US2.

NIATURE SERIES.
MARCONI OSRAM.—N17, W17, X17, 2ZD17, D77,
7Z77. BRIMAR COSSOR. 384, 1T4, 1R5, 185, 184,
GALS, 8D3. MAZDA.—1Plo, 1F3, 1C1, 1Fd9, 6D2,
6F12. MULLARD.—DL92, DF9l, DK9l, DAFuYi,
EB91, EL91, EF91.

AC/DC TYPES.
BRIMAR.—15D1, 15D2, 9D32, 8D2, 10D1, 11D3,
11D5, 4D1, 7D3, 705, 7D8. COS80R.—2028TH,
302THA, 13VPA, 13sPA,202DDT, 402PenA. MAZDA.
—VP1322, TH2321, VP133, TP2620, Pen 383, TH233,
Pen4b3DD, HL133DD. MULLAED.—TH2IC,
TH300, FC13C, FC13, VP13C, 8PlsC, TDD130,
HL13C, VPI13A, HLI% 8P13, Pen36C, CL4, Pen40DD.
E

b ES.

CBL1, CBI131, CL33, CCH35, DAS, DAF91, DF31,
DF70, DF91, DK91, DL7l, DL72, DL92, EABU,
EAC91, EB34, /[EB41, EB91, EBL], EBL21, EBL31,
ERC3, EBC33, EC31, EC52, EC62, ECo1, ECC3l,
ECC32, Ecc34, Ece36, ECC91, ECIE3, ECH21, ECH35,
ECH41/2, EF9, EF22, EF36, LF37, EF39, EF42,
EF50, EFs4, EF91, EF92, EK2, EK32, EL2, EL3,
EL31, EL32, EL33, EL35, EL37 EL38, EL42, EL5O,
ELS1, EM1, EM4, EM34, EY51, EY91, EZ36.

MISCELLANEOUS TYPES.
0M4, OM6, OM10, 1A5, U201, R10, R42, VPT4, 8 pin,
2A3, 9D6, 332Pen, 142BT, U101, X101, DHI101, W101,
W42, 7K7, 7D8, 220P.

INTERNATIONAL OCTALS.
BRIMAR.~8A6G, 6AB7G, 6AG(G, B6AL5G, 6A8G,
6B7G, 6B8G, 6C5G, 6F6G, 6F7G, 6FHG, 6HEG,
6J5G, 6J7G, 6J8G, 6K6G, 6K7G, 6K8G, 6L6G, 6L7G,
6N7G, 6Q7G, 6R7G, 637G, 68a7G, 68C7G, 68H7G,
68J7G, 68K7G, 63L7G, 63N7G, 63Q7G, 68874G, 6T?7G,
6U5G, 8U7G, 6V6G, 6X6G, 7C5G, 7Q7G, 7Y44,
787G, 12A6G, 126G, 12J7G, 12K7G, 12K8G, 12Q7G,
128A7G, 128C7G, 128G7G, 128K7G, 128L7G, 128R7G,
128Q7G, 14A7G, 25A6G, 6L6G, 35L6G, 3G,
50L6G. MARCONI OSRAM.—KT6l, L63, H63,
KT63, Y63, D63, L63, KTZ63, KTW63, X65, KT68,
DH63, DL63, KTW6l, Y63, KTWé3, U70, W76,
DH76, KT33, KT7}, DL74M, X61M, KT74, X76M,
KTi76, KT33C. SENTERCEL.—8B2, 8B3.

92 VOLT BATTERY TYPES.
COSSOR.—220TH, 4-7 pin, 210VPA, 2108PT(?7),
910HL, 210HF, 210DDT, 3215P, $20PA, 220PT,
230X P, 240QP, 2168@, 210LF. MARCONI OSRAM.—
4.7 pin, Z23, K, HD24, LP3, KT3, X22, P2,
QP21, 823, KT, 221. ZDA.—VP310, 8F210,
BL21DD, P220.

STOP PRESS :—W.W. VALVE DATA, 3/8.
J as vision or other

Rods, T
serinls, 5/-. Bpeaker Cabinets, plywood, ivory shade,
tawn fabric grill, 4xd4x3ln., very sttractive, un-
sopeatable, 6/-.
Pleass mention *"W.W." when ordering.

ond

a speciality.—N.L.
N.7.

td., Bedesway,

prompt_ deliveries
——Sturdy Electric

! flelds, O/P t C
and_ satisfaction

CURATE coil winding:
L.F. and mains transformers rewound and
i wave and progressive

Rynford. Ltd., 17, Arwenack
(2497

wound to specifi
wave wlndlng.—

Tooting, London, S.W.1
SECOND to none T

to specification, EHT,
stamp quotations.—R.E.F., 137A,
idham. (2379

Co., 180, Windham Rd.

Transformer Products, Ltd., L.
Tel. Willesden 6486,
ERVICE & TEL&VISION
Co., radio and television development en-
ineers; high quality receivers and amplifiers

VALVES
746 HICH ST HARLESDEN N

ANTED tmmediately, Cambridge instrument
dynamomet,gr 64test set, must be in

ONG wave receiver, any type, from 15kc to
‘ease give details and price.

ngbourne, Berks. ?

ANTED surplus re.a

3051

s, with platinum con-
in any condition, large or small
vantities; highest prices paid.—Box 4304.
XCHANGE Rola G.12 energised speaker and
12in B.T.H. energised s;
, 140, Broadway, Leigh-on-Sea.
ARRIER telephone and telegraph equipment
of all types {n any condition wanted; also
v,eleéypewrlter aplpamtus.—}lgrrls

aker for good,small

036

wanted; this instrument
the H.R. type having a resist-
X 000ohms per volt.—Write. statini
condition and price required. to Bcx 4754. {302

. new, used, radlo, elec
ment, all types; especially wanted,
test equipment, motors,
chargers. recording gear, etc.—If you want to
sell at the maximum_price call, write or 'phone
) d., 22, Lisle St., Leicester

rical

REPAIRS AND SERVICE
AINS transformers rewound, new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first~
class workmanship, fully guaranteed
F.M. ELECTRIC Co Lid..

Potters Bldgs..

Warser Gate, Nottingham. Est, 1917, Tel. 3855.
EWINDS.—Vac, drill armatures, etc., 14/6;
repetition work a speciality, good deliveries,
work guaranteed.—Details Box 4928. 36
OUDSPEAKER repairs,
ke, moderate \ prices.—Sinclair

Speakers, 12, Pembroke St., London, N.1l. Ter-
435 (3308

EWINDS and conversions to mains and out-
put transformers, from 4/6; pp equipment
Rewinds, 4, Brecknock gz%s

British, American,

390,
INS transformers rewound or constructed
to any specification;
Bede Transformer . L
Trading Estate, Jarrow.

REWIND service wh!

rompt delivery.—
& B::de
(3198

ich duplicates or modi-
fles as required: transformers, loudspeakers.
etc.. prompt returns.—Raidel Services, 49, Lr.

Addiscombe Rd., Croydon. Cro. 6537.
VERY make of electrical measuring instru-
standardised.—Thx

rdist

- e
Electrical Instrument Repair Service, 329, Kil-
Tel. Lad.
ERVICE for guaran-
repairs; armatures;
¥.H.P. motors vac. units, etc.: good deliveries.
—139, Goldhurst Terrace, N.W.6 33.
RVICE with a smile.

4168. {2527

»—Repairers of all
American receivers;
n valves, spares, line cord.
Ltd., 22, Howland St., W.1. Museum

11575

mains transformers,

first-class  work.

and satisfaction guaranteed.
Co., Ltd., Dipton, Newca[;i‘lg‘-)

transformers, chokes,
ransformers, etc.; prompt deli-
uaranteed.—Thomas

Trace, Leamington
[2483

tuning coils, I.F..

coil speakers, cones.
coils fitted, field rewound or altered; speaker
transformers. clock

satisfaction, prompt S

coils rewound: guaranteed
ervice; we do not rewind

. Trinity Rd., Upper
Balham 2359,
ewind service, reliable,

post, new trans-

EWINDS, mains transformers, speaker fleld
s0l, chokes, high-grade
dellvery; new transformers c
mers’ specification,

workmanship, 7day

onstructed to custo-
or in quantities.—
n Radio Service Co., 1021, Finchley
000, {3719
-HOUR service, 6 months'
transformer rewind, mains outputs and
pes of new transf., etc., sup-
n: business heading or ser-
rices.—Majestic Winding

ths’ guarantee, any

. Bournemouth.
all rewinds are layer
impregnate pressure

uilt to specification and modernised. repairs to
11 es of receivers, transformers, coils, arma-
tures rewound, loudspeaker cones renewed, tele-
erial installations, conversion, etc.—63

, N.W.a8. Pr
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PENNINE

‘RADIO
ANNOUNCE
NEW LOW PRICED AUDIO
SIGNAL GENERATOR

WIDE FREQUENCY RANGE
40 CPS.-16000 CPS. WITH 3
WATTS OUTPUT SUITABLE
FOR CHECKING.

v AUDIO AMPLIFIER
FREQUENCY RESPONSE

% RADIO RECEIVERS
% MODULATORS
CAN ALSO BE USED FOR
% LOUDSPEAKER BUZZ
TESTS AND PRODUCTION
TESTING EMINENTLY SUIT-
ABLE FOR SERVICE ENGIN-
EERS. RADIO HAMS, RADIO
AND RELAY ENGINEERS
PRICE £9.9.0

Werite for particulars

PENNINE AMPLIFIERS

SOUTHGATE, ELLAND
YORKSHIRE, ENGLAND

The “ADCOLA” Solderin

Reg. Trade Mar...

—

| PSS sl ey u
Designed for Wireless Assembly
and Maintenance,

Working temperature reached in [} mins.
consumption 25 wacts. weight 2} ozs,
Supplied in voltage ranges from 6 7v. to 230/250v
#&° diam. Copper Bit {standard model) 22/6.
$° diam. Copper Bit 25/-.
Replacement Unit Bit Elements available.
British and Foreign patents.

Sole Manufacturers*

ADCOLA PRODUCTS LIMITED
Alliance House, Caxton Street, LondonS.W.|
Write or Phone: WHI. 0030.

g Instrument

——

SURPLUS STOCK

A few thousand only, genuine Paper
Tubular Bypass Condensers by
well-known British Manufacturer.
Waxed cardboard tubes, wire ends.
o.1 uF. 450 Volts DC working.

Whilst available, ®/6 per dozen
(minimum) including postage.
WIRELESS SUPPLIES UNLIMITED,
264.266, Old Christchurch Road,
BOURNEMOUTH, Hants.

RANSFORMERS and chokes to spe
finest qua
. all units (ull{‘ tested and
& lden Ltd., Oxford Garage.
Southend-on-Sea. Essex.
NDS and repairs. mains transformers.
trans.. clock coils. fleld colls, pick-
ups; vacuum and gram. motors; new trans-
formers to any specificatlon; guaranteed work:
competitive prices: delivery 2/3 days.—W.
Groves, Manulacturing Electrical Engineer. 154.
Ickneild Port Rd,, B’ . 16, [1482
W.F., TRADE SERVICE offers you speedy
loudspeaker repairs, loudspeaker cone
assemblies, mains transformer rewinds from
15/-; new transformers at keenest trade prices:
transformers bullt to your own specifications;

cification
ity work
guaran-

] lists 1d.—A.W.F, Radlo Products, Ltd.. Borough
Mills, Bradford, Yorks. Tel. 22838, (1164
EWINDS —8end your ‘“burn outs” to be

rewound; no technical data wanted; post
transformer, etc., labelled with your name, ad-
dress. and marked ‘‘ for rewind *’; our wind-
ings are double wound, interieaved and im-
gremwd.—Southern Trade Services, Ltd..
97-299, High &t., Croydon. Tel. 4870. (3110
WORK WANTED
E make wireless and radlogrnm cabinets for
home and export; immedlate dellveries.—
Radiac, Ltd. 26, Brondesbury Rd.,
N.W.6. Maida Vale 8792. 8025
ADIO mirs. can undertake development and
assembly of radio or electronic equipment;
winding shop with vacuum impregnation plant;
| ample space and labour available.—Box 685.
LL types of equipment, A.M., F.M. and T.V.
receivers, control and test gear deslgned
and/or built to specification.—Write for quoia-
tion to J. Mort, B.Sc.,, AM.ILE.E., BCM/
HIFIDEL, London, W.C.1.
LET us quote you on the foundation for your
new radio or amplifier, etc., chassis made
10 order, precision machining, ceilulose spraving

London.

complete uni your speclfication.—P. G.
Fieldln%‘& Son, 71. Chassen Rd., Flixton. Lancs.
I?IRS -CLASS transformers and chokes

manufactured, stock lines available, also
| speclal manufacturers’ companents made to
| specifications; armatures and fields wound and
motors assembled.—Avis & Baggs, Ltd.. 140-
41. Friar St., Reading, Berks. 2715
DRAWING and tracing work for radio and
J electrical engineering, jig and tool and
light engineering. photoprinting; full sets of
| drawings undertaken to commercial or Ministry
standards.—Drawing & Tracing, Ltd.. 456a.

Ewell Rd.. Tolworth, Surbiton. Elmbridge 7406.

now have the capacity in our works to

cope with the building of electronic gear

to your specification; we are specialists in rack

work, and are actual bullders of test gear for

| the G.P.O., guality workmanship guaranteed.—
For further information apply to Gem & Radio

Sewice Co., 233, Cricklewood Broadway, Lo?gon.

| Nw.2. Tel Gladstone 6113, 741

| MISCELLANEOUS

| NO room,—Ex-2BHO “Pear. must sell; s.a.e.—
1 7. Tudor Drive, Watford. Tel. 7323

ENERAL prlntln&' 7-day service..—Central
ood St., E.C.2. Mon. 1779.

8.L.s * and *“ G.P.O.” approved log books,
samples free.—Atkinson Bros., printers.

* { Elland, [3082

|SALE, ~ Wireless Engineer,” Sept., 134e

& A:gust, 1946; good condition; best oﬂler.
—Box .

" ROC. LRE.,' ‘' Electronics,
totalling 154

issues: £12.—For detalls
ring Brixton 7276,

9
ONG range television with the Q5R9 aerial,
folded dlggle. two or multi-element; s.a.e.—
Emdo. Moor ne. Staines. [278
‘NZALNUT radiogram and televislon cabinets,
manfs.' samp.es. few onlﬁ: stamp details.—
Wa'ters. 501, Hale End Rd.. E.4. (176
OTARY beams for amateurs, 2Y; to 20
metres; masts, rofators, etc.:
s.a.e.—Emdo, Moor Lane, Staines. 2787
RADE transfers, gold and plack, your wors
ing, 7 days’ delivery; also decorative trans-

fers; list free.—W. W Axon. Jersey. C.I.
ohm co-axlal cable, 30ft lengths with Pye
connector; /6. post pald.—Electron
Works. Department 92. East Ham. London, E.6.
A I Engineer."3 1937-40. 1946-7,

v s

All

™

for
St.

ale.—
bans,

* Proc. I.R.E., ~40,
Library, Marcon! Instruments, Ltd..

Herts, 3017
CHASSIS. panels, racks and metal cabinets,
stock sizes or made to specification.—Reo-

et

|
I

und Engineering & Electrical Co., Coleshill
Rd.. Sutton Coldfield. l[32901

I ITS, BC-453, 4, 5, -946, -1206A, B, C;
454 UHF converter, 6SN7 Scope twin-tracer,

CW4a6048D, 1/6; fluorescent starters, 4/-.—-Wil-
llams, 25, Glenmore Rd., Blrkenhead. [3143
standard |

ALUMINIUM chassis and panels,
sizes by return, an
made. holes punched for valveholders,

ete.;
cellulose and crackle finishin

of our or your

panels, chassis, etc.; estima free.—Electro-
Acoustic Dev., 18, Broad Rd., Lower wuunf-
don. Sussex. (3112

15 tons cable, 1 to 15 core, connector, coup-
lings. junction boxes,
various wireless and electrical parts, new and
unused ex M.o.S., trade enquirles in confidence:
all at half hst price. special quotations quanti-
ties; state your ulrements.—Robertson (Edin-
burgh), 43-50, Giles St., Leith, Edinburgh. 6.
Leith 36132. 13048

fuse boxes and |

THE HEART
OF A
FIRST-CLASS
RADIO-GRAM

TYPE 1148
Radio-gram Chassis
Jeveloped trom the popular type 1047, this
-eceiver will form the basis for a Radio-gram
1 unsurpassed performance, and at great saving
n cost. Principal features include:

12 stage superhet circuit ® 11 vaiveswith magic
ye indicator ® 4 wavebands (11-2,000 metres)
® R.F. Amplifier @ 2 LF, stages ® 4 stages
AVC e 10 watts push-pull output ® Separate
reble and bass controls ® Tropicalised com-
ponents.

Otll'ﬂ‘Pmless q £ af imterest to the enth

e

P
(2

: x6-valve C R Type
1546 ® R/F Feeder Unit (co»zrn’sing RIF portion
)rType 1148 Receiver) @ A/F Unit and Power Pack
{vpe . AU details on request.

PEERLESS RADIO LIMITED

574 KENSINGTON HIGH STREET, LONDON w14
Telephone: WEStern 1221

INDUSTRIAL FINISHING

CRACKLE

STOVE ENAMEL - ALL COLOURS

Stoving ovens and spray service at your disposal.
Prompt return after final inspection. Chassis,
Panels, Cabinets, Photographic Equipment, etc,
Black |/-. Colours 1/3 per sq. ft. (Flat surfaces, one
side). Carriage extra. Special quantity quotations.
[ We make anything in metal to your requirements.
Full particuiars on request.

o|

° | Buccleuch Radio Manufacturers

6 Wheatfield 8t., Edinburgh, 11
' Grams: * Therm™ Telephone 64596

|

|' YOUR METER DAMAGED

?

Leading
Electrical
Instrument
Repairers
to the
Industry,

other sizes promptly |

5’?.""" by ll‘dlled cm(um‘en to all make: ;‘"fd types of

meters, Elactrical Thermowmeters, Recordl
Synchronous Clocks, ete.
i ood 4 e

Test
ug lostruments,
14 days’ Service—for speedy
post. to:

= L. GLASER
SCIENTIFIC & ELECTRICAL INSTRUMENT REPAIRERS

34) CITY ROAD, E,C.I.
Tel, Terminus 2489
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DO YOU FIND
RADIO
HARD W?ORK?

WHY USE A SIGNAL GENERATOR
WHEN YOU CAN BUY THE NEW
ALIGNED & SEAL:ED 3 WAVEBAND

L.T.C. TUNING UNIT
for only 48’6 (post free)

This comprises the now world
famous Model 30 Coil Pack, a mat-
ched two gang condenser, pair of
“MM”’ IF. transformers and 3 colour
Dial, the whole completely aligned
as a unit, also a copy of the new
*Home Constructor’s Handbook."*
This book, which is finding a place
on thousands of radio men’s shelves,
contains full details of many magnifi-
cent Superhets,, Amplifiers, Feeder
Units, ‘etc.,, each complete with
circuit, data and components. Italso
gives valuable hints, formula and
many other items of interest. Make
sure of your copy while we are
offering this famous 2/6d. hand-
book once again for 1/- only.

Send NOW—this offer is limited !
RODING (EILABQR)ATORIES
Postal orders to:

70, Lord Avenue, liford, Essex.
Callersto: 694 Lea Bridge Road, Leyton, E.10

“’lreless “ orld

Advertisements
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| RASS cheese head screws and nuts, 4B.A. )ﬁ

Bin, 6/9 gross; 4B.A.XMin or Bin, stee
screws on}v 3/6 gross. specials to drawings;
reductlon or %)antltles .—Sambrook, 40. Rffzzggt

.. Dud!
PARKS data sheets provide complete con-
structional details and full-size draughts-
man-prepared prints showing drilling. assembly
and wlnnﬁ plans of tested and guaranteed de-
sixns by Ormond Sparks,

TEST release.~~The Challen lger portable, an
ac/dc 3-valve (plus rect.) T.R.F. circult having
an exce tional performance on med. and long
waves, the ideal set for radio in any room. no
aeria. or earth; 6in Stentorian speaker gives
amazing power and quality; no complicated
switching or adjustments; data sheet 2/9.
COMPONENTS can now be supplied; send a
stamp for list glving full det,alls of the 34 de-
signs available.

SPARKS' DATA SHEETS (W.). 9, Phoebeth Rd..
Brocklev S.E.4. Tel. Lee Green
ADIO supervisors and technicians should join
their appropriate trade union, the Associa-
tion of Su&ervlsory Staffs, Executives and Tech-
nicians. for free pamphlet to ASSET.
110, Park St., London, W.1. Tel. Mayfair 8541-2.
TISH $hort-Wave League (founded 1935).
over 20 departments (QSL Bureau;
Certificates: Technical; Translations, etc.)
for membershlgl details’ send s.a.e.—H. % (W),
145, Uxendon Hill Wemblef Park. Middlesex.
PLAS 1CS.—Small injection mouldings
thermoplastics _ (polystyrene. polythen
cellulose acetate. etc.) for electrlcal and lnstru-
ment industry, high standards reasonable prlce
delivery promises keP rite *W.W..
Dixons, 43, Great Mar borouih St., London Wl
LUORESCENT llghnng, it ol ‘parts, 40 watt
tapped choke, 200-250v ., p.f. cond,, two
bi-pin holders. terminal block bleeder res., g.0w
starter and holder, suppressor and circuit, but
less the 4ft tube; 31/9; buy your tube lccally.
Malden Transformer Bupp ies. 200, Cambr.dge
Rd., Norbiton, Surrey. 3172
OPPER wires enamelled. tinned, Litz, cotton.
3ilk covered. all gauges; BA screws, nuts,
washers, soldering tags, eyelets; ebonite and
laminated bakelite panels, tubes. coil formers;
Tufnol rod; headphones, flexes, etc.; latest radio
publications, full range available; list s.a.e.;
trade suppiied.—Post Radio Suppiies, 33, Bourne
Gardens, London, E4. [1454
ADIO cabinets, good class walnut veneered
French polished, undriiled, 12X7X7Y «in-
| ternal), 32/6 each, including dial; also speaker
fabric, latest two colour inier-woven, cut from
the roll 14in wide 2/6 per foot, 18in 3/6 per
add accordingly; s.und absorbing felt.
| 521n wide, 10/- per yard post paid.—Burmans,
64, Reighton Rd.. Clapton, London, E.5. [2874
SITUATIONS VAGANT
Vacancies advertised are restricted to persons
or employments excepted from the provisions
of the Control of Engagements Order, 1947.
OYAL NAVY.—Short service commissions in
the electrical branch.
SHORT service_commissions of flve years are
offered in the Electrical Branch of the Royal
)} Navy to ex-R.N.V.R. officers under 35 years of
age on 1st Jan rn 1949, who served in the
| Torpedo. Speclal Electrical or Air Branches and
were emp.oyed on technical duties connected with
radar, wireless, air radlo, air electrical or ships’
electrical equlpments Candidates will be en-
tered in the substantive rank held on release.
with seniority adjusted b¥) the time out of the
Service. Promotion will be in accordance with
the regulations in force at the time for R.N
ficers (e.g., a Lieutenant (L) is at present
ligible for promonon to Lieutenant-Commander
L) at elght {ears senjority). Officers who coni-
ete the full period of five years on the Active
List will be eligible for a gratuity of £500 (tax
free). Daily rates of pay are as follows: Sub-
Lieutenant (L), 13/-; Lieutenant (L) on pro-
motion, 17/-, after two years 19/-. after four
years £1/4, after six years &£1/6: Lieut-Cdr,
L) on momotlon 6:1 /12, thence In biennial

ln

u»mo

CRYSTALS

FOR

AIRCRAFT

MARINE
AND

AMATEUR
TRANSMITTERS

ALL LOW TEMP. CO-EFF. CUTS.

BROOKES CRYSTALS LTD.

10, STOCKWELL ST, GREENWICH,
GRE. 1828. LONDON, S.E.10.

im.. of 2/- per day to a_ maximum of
£2/2, Marrlage allowance of £337 per annum
if aged 25 or over, or £146 if under 25, is pay-
able, and accommodation and rations are pro-
vided free, or allowances in lieu.—Apply to the

| Director, Naval Electrical Department, Ad-
mlrallY Queen Anne’s Mansions, London, 8.W.1.
for fuller details and application forms. [2620

1 ADIO and television engineer required; tuu

garuculars to: Seaford Radlo, 39, High
St., Seaford, Sussex. [3141
'ADIO service engineer with knowledge of
television, able to drive, permanent posi-
non with progressive firm in Croydon-[slts)g)é

l{ ATEF1XERS with experience of mass pro-
duction of light electrlcal and radlo eciulp-
ment.—Write Box S.5715 Advg.. 212a
Shaftesbury Ave.,

t ADIO service enghneer fully qualiﬂed ﬂnely
equipped work: 5 working condi-
tions.—State experlence an sslary to Gerry. 36.
Bank St., Newquay. 316
ACANCY exists for scnem.lﬂcally minded per-
son, preferably wn,h experience, to under-

take the processing of quartz crystals.—Write.
stating wages required. to Box 3516. {2626
ERVICE engineer, converssnt all principle
makes receivers, television experience an ad-
vantage, man just rel from Services might
?; able to drive: single; East Anglia. ng?;ﬁ

DX |

R1224 A.5 VALVE BATTERY SUPERHET.
Another purchase of these superb ex-R.AF,
receivers enables us to re-offer them to all
who were disappointed two months ago.
Covers 1-10 mes in 3 switched bands, and
circuit employs RF stage. Has Muirhead
precision slow motion dial, aerial trimmer,
sensitivity control, reaction control, etc.,
Operating voltages 120v. H.T., 9v. GB,
2v. LT. Complete with valves in BRAND
NEW MAKERS PACKING. ONLY 99/6 (car-
riage 7/6). Jack plug, if required, 2/6.

THE AC R.1155 RECEIVER. This famous
Bomber Command receiver can now be
supplied for use on A.C. mains, and complete
with speaker, for ONLY £I18/10/~. The
specification is too well known for us to repeat
here, but a fully illustrated leaflet is avaifable
on request.

1+ METRE SUPERHET APW 4790. Con-
tains 9 valves ; | each RL7, RL16, EA50, and 6
of SP6l. Has 6 1. F.T.’s of 12 mcs with 4 mes
bandwidth, |deal for use as a vision receiver,
These are BRAND NEW, but some have had
the coils removed for alteration by the makers,
and in this case are supplied with three 1| mm
formers for the coils to be wound to the range
required. ONLY 59/6. (carriage etc. 5/-).
INDICATOR UNIT 62A. A fresh purchase
of these excellent units which contain so
many EF50 valves and the VCR97 short
persistance tube. The complete valve comple-
ment is as follows : 12 of EF 50, 2 EB 34, 4
SP 61, and 3 diodes EA 50. Saves pounds for
anyone constructing a superhet TV. ONLY
89/6)(carriage 10/-, plus 10/- deposit on packing
case).

TEST SET TYPE 74. These are RAF.
scopes used on VHF equipment, and only
require modification to the time bases for
normal use., Has built in power pack for
normal A.C. mains, and contains 3in, tube
VCR 139, 3 valves SP 6, 1 6J5G, § 6Q7, 1 E
1148, 1 5Z4, | SU 2150A. Undoubtedly a
“ buy '’ at IIOI- (carriage etc. as above).
BATTERY SUPERSEDERS. Vibratorpacks
operating from only 2 volt input, and deliver-
ing 90 volts and 180 volts at 35 mills. A com-
plete fully smoothed unit originally made for
the Canadian Army by Electronic Laboratories
of America, for use on ‘‘ Walkie Talkies.”
instruction book giving circuits is supplied
with each unit, enabling necessary adaptation
for use on normal commercial receivers to be
made, llustrated leaflet sent on request.
ONLY 60/- (postage 2/-), or with 2 American
** Willard ** accumulators in steel case 90/-
(carriage 5/-).

HE RADAR UNITS FOR TELEVISION
CONVERSION as advertised last month
are still available, although the demand is
increasing. The data costs only 7/6 and this
amount will be credited if the two radar units
costing £6/10/- are purchased within 14 days,
Send for your copy NOW

S.A.E. for lists.

C.W.0. please.
U.E.l. CORP,,

THE RADIO CORNER,
138, Gray’s Inn Road, London, W.C.I.
(Telephone TERminus 7937)

LOCKWOOD

makers ol

Fine Cabinets

and woodwork of every
description for the . .
Radio and allied trades

LOCKWOOD & COMPANY

Lowlands Road, Harrow, Middx.
Phone: BYRon 3704
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Specialists
in

HIGH-POWER
AMPLIFIERS

from
250W to 1kW

W. Bryan Savage Ltd|
WESTMORELAND ROAD, LONDON, N.W.9
Telephone : Colindale 7131

Time Limit fixed under Town &
Country Planuing Regulations |
Work has been started on the last
batch of Domesdo Reflector Type
Corner Horns to be made at thiy
address. Pricein the white §47-10-0
| ex-works. Future outlook **un-
settled "', order immediately. Re
units see March review, page 10:.

VOIGT PATENTS LTD.,
ELECTRONICS

| 15, SILVERDALE, S.E.26
Owing to Mr. Voigt's ill-health,
@ LTD. ﬁ

demonstrations only by special
CRANMER AV. EALING.W 13. }

arrangement.

PHONE EALING 5688

WILLIAMSON AMPLIFIER
COMPONENTS

OUTPUT

TRANSFORMER £476

TO DESIGNERS’ SPECIFICATION
MAINS TRANSFORMER £4 2 6

| PR()—MINIENT engineering fi

CHOKE, 20 HEN. ISOMA. £1 7 6

CHOKE, 35 HEN. 20 MA. 96

Send for details of above and full range
of standard transformers and chokes.
Manufacturers’ enquiries invited
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in North.West

requires senlor engineer having experience
in development of centrimetric radio serials and
waveguide technique.—Reply Box 3515. (2623
TRANSFORMER manufacturer of repute (Lon-
don district) requires chief engineer; exp.

in design of audlo and power transformers.— |

Write, stating exp. and salary.—Box 4235.

ALES manager required to take full charge
of the marketing of a range of domestic tele-

vision equipment for a large manufacturing com- |
gany having world-wide connectlons.—Agply
0x 4032 (2824

REPRESENTATIVE required with technical
knowledge to call on radio manufacturers;
state full particulars of past experience, to- |
gether with detalls of radlo connections, salary
required, to: Box 4900. 3109
I{ETAILERS in West Central London require
© manager and senior assistant; experience |
of component and constructors’ trade pre- |
ferred; retail experience essential; wage and
commlssion.—ApS‘y Box 4927, 3135
XPERIENCED ‘radio engineers requires f0r|
- expand.ng retail _ﬂrm.—A%ply in the first
instance by letter, giving qualifications, experi-
ence and salary required. to Holt & CromFton.
6, Station Parade, Sutton, Surrey. 3018
‘NZANTED, engineer for recording stud.o, ex-
perienced in 1.f. amplifiers; recordln}gl ex-
perience preferred but hot essential.—Please
write, Sound Recording Department, 8, Hinde
St., Manchester Sq., London, W.1. [3070
VALVE engineers required by a manufacturer
in S.E. England.—Application should be
made giving full particulars of qualifications and
experience in the design and development of
valves, quoting Ref. 213, to Box 4773. (3102
SENIOR radio tester, accustomed to testing
marine radlo equipment required for test
department; must be able to work on own and
ake charge of small staff; only those with
experience need apply; S.W. area.—Box 4757.
E. K, COLE, Ltd.. radlo division, have vacan-
cles for additional sales representatives:
knowledge of the industry desirable and experi-
ence of marketing essential.—Applications in
writing to_Ekco Works, Southend-on-Sea,
EXPERIENCED radio and television service
engineer required by old-established re-
tailer; some sales ability and pleasant personal-
ity essential; preferably resident North Lon-
don; state experience and wages required.—Box
902, (3117

JXPERIENCED man required to take

charge of a coll winding shop attached to
factory in Cambridgeshire manufacturing scien-
tific ‘instruments; = excellent prospects; send
details of experience and wage requlrer[l312
0X

B .

J RAUGHTSMAN required for transformer
division of well-known West of England

manufacturers, preferably with some experi-

ence of small transformers up to 50 kVA: in.

terview and preliminary training in London

area.—Write Box 4036.
LL grades of draughtsmen with experience
of light electrical products required bg
large company in N.W. Engiand for D.O. wor
on switchgear, control boards, fusegear, small
transformers; please send particulars, quoting
ref. D.0.43 to—Box 4767. [307
DHYSICISTS required by manufacturers in
South-East England to carry out work on
i ors, hors, etc.; applicants
should ~ preferabl- have some experience
of work on electronic equ 'yment.—Apply. uot-
ing Ref. 192, to Box 4027. ?2796
EXPERIENCED final inspector required for
radio type apparatus; good technical radio
background essential; 5-day week; canteen;
East London district; please nggly glvmz tull
particukers and sahrg' re%u.u' .—ADpily Box
A.2239, Haddons, Salisbury Sq., London, E.C.4.
ALES representative required for London
and the South; actlve men with previous
sales experience and technical knowledge of
electronic equipment are invited to apply for
this interesting vacancy; send full details and
salary required, quoting ref. 210 to—Box 4768
NTERMEDIATE and senior grade draughts-
men required by large radio manufac:urln&
company in S.E. England; draughtsmen wit.
experience of development or Installation D.O.
work on telecommunication egulpment are asked
tosssend details quoting ref. D.0.42

47 [307
SALES engineer, must E‘ossess qualifications

and experience of R.F. cables and ability
to act as technical representative active man
used to own initiative; part time also con-
sidered.—Write fullest details and salary to
B.B.J.. c/0 Dixons, 43, Great Marlborough St.,
Loncon, W.1. [3037
“‘70_!1!{8 manager for London factory of lead-

ing manufacturers of electrical and radio
components; position calls for energg. initiative
and drive; consideration will only be given to
applicants with experience in the manufacture
of electrical components.—Write, giving fullest
articulars, to Box 4755. 3034
hE‘Q}JIRED immediately, radlo-radar tech-

niclan as chlef assistant in the Proiect
Department; interesting post for man with ex-
tensive experlence on radlo-radar equipment
including design, manufacture and operati t?da

-Box
4

o

ENGINEERS !

tever your or experience, you must read
" EHG!NEERING.S;POBTUNITIES ", _Full details ot
the easiest way to pass A.M.IMech.E., AMILEE,
AMICE, CITY & GUILDS, MATRIC, etc, on

108 PAGES oot
ree

Courses in all branches

of Engineering—

Mechanieal, Electrical,
73 Auto,,

us what lnterests you
and write for your copy

“ENGINEERING
OPPORTUNITIES *
“ today — FREE!

B.LE.T.
287. Shak Hae

> . eSpeare of
17-19, Siratford Place,
London, W.1,

EMSINECRING, TRONROLORY:
EDDYSTONE

‘640’ £27 10s. 9d.
H.P. Terms available.
Orders now being booked in strict rotation.
Full range of components.
All C.O.D. orders promptly executed.
Send for Catalogue, |/- post free.

SPECIAL OFFER
P.M. Speakers
Goodman’s, Truvox, Rola (as available).
5inch 13/-; 6 inch 14/-; 8 inch 16/
including packing and postage.

B.T.S.

THE Radio firm of the South.
63, London Road, Brighton 1, Sussex.
'Phone : Brighton 1555

PHOTO-ELECTRIC CELLS

Talking Picture Apparatus.
Catalogue now available

RADIO - ELECTRONICS LTD.,
St. George's Works, South Norwood,
London, S.E. 25.

o
use.—Write nager, Flight Refuslling.

Tarrant Rushton RAex-odro%ne. t3r. Blagnd.k)rd.
Dorset. (3032

IAN BAILEY REPRODUCER Series 2

Associated Equip-
ment ;—

IANBAILEY Tuner
A high fidelity
T.R.F. unit giving
sengibly flat re.
sponse 30 - 10,000
c.p.s.ondswitched
stations.

PRICE £7-10-0

Our new tone con-
trol feeder unit at
£5-5-0

The JAN BAILEY
8-10 watt Ampli-
fier at £15-0-0

erice £33

Send stamp for details.

ELMSLEIGH RADIO CoO.

1102 London Rd., Lelgh-on-
= Leigh-on-Sea 75163 Sea, Emex
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YOU
can become
a first=class

RADIO
ENGINEER

We are specialists in Home-
Study Tuition in Radio,
Television and Mathematics,

Post coupon now for free
booklet and learn how you
can qualify for well-paid
employment or  profitable

spare-time work.

T. & C. RADIO COLLEGE

King Edward Ave., Aylesbury, Bucks.

(Post in unsealed envelope, 1. stamp)

Please send me free details of your Homc-
Study Mathematics and Radio courses.

NAME

ADDRESS
w.w.82

LOUDSPEAKER
REPAIRS
AND
TRANSFORMER
REWINDS

To radio dealers and
service engineers.

Send 1d. for our latest
“Monthly Bulletin”

A.W.F. Radio Products Ltd.
Borough Mills, Bradford.

PUBLIC address systems for business firms,
representatives fully experienced, both
technical an! commercially, by Datfonal
organization; London, Birmln?ham. and Glas-
g.w areas, must have good sales record In this
type of equipment; salary, .
penses; own staff informed.—Box 4760.  [3055
VARIETY of positions vacant for experi-
enced senior and junior development, re-
search engineers and draughtsmen, for radio.
electronics, television, radar, speakers, preference
B.Sc., H.N.C., also inspectors, repalirers, service
engineers, etc.—Technical Employment Agency,
179, Clapham Rd., S.W.9 (Brixton 3487). (2927
rPELEVISION assembly line foreman required
by expanding manufacturer in North-West
London area; applicants must have ability to
crganise female labour and have extensive and
recent experience of quality mass production of
television receivers; a permanent post and good
salary for a man with the right qualifications.—
Box 4179. 2866
])RAUGHTSMEN for deveiopment and design
of radio ication equi , draw-
ing office experience in the production of
electro-mechanical apparatus essential; appli-
cants chould be of National Certificate stan-
dard.—Apply to the Secretary, Marconi's Wire-
less Telegraph Co., Ltd., New St. Chelmsford.
stating age. education, experience and salary
required. (2818
JXPERIENCED draughtsman required for the
design_of electronic apparatus and light
electro-mechanical mechanisms for instrumen-
tation laboratory of a West London aero engine
manufacturer; previous experience essential.—
Write, giving full details, education, qualifica-
tions, experience and safa.ry required, to Box
A.C.434. c/o0 Central News, 17, Moorgate, Lon-
don, E.C.2. [303!
ANTED, ex-R.A.F. radar mechanics not
below Senior N.C.O. rank, b{' the Govern-
ment of India for service as civilian radar in-
structors in Royal Indian Air Force t.ralnlng
schools, in India on a contract basis for
years,—Apply Air Adviser's Department, Office
of the High Commiss oner for India in_the
United Kingdom, India House, Aldwych, Lon-
don, W.C.2. (2810
PHYSICIST or electrical engineer required to

take charge of circuit development of in-
dustrial electronic equipment, with well-known
manufacturers in Midlands; preferably Honours
graduate, 30-35, with previous experience on
this type of work; salary commensurate with
qualifications and exper.ence; send full par-
ticulars and salary required, quoting ref. 214,
to: Box 4899. . 3107
ELECTRONIC development engineer wanted
for the Australian Division of a large air-
craft organisation, minimum qualifications are
engineering or physics degree, with three years’
research and development experience; single
men preferred due to accommodation difficul-
ties in Australia; applications should give full
details of education, experience, and salary re-
quired.—Box 4213. f2890
SENXOR designer draughtsman required for
department producing prototype models of
electronic measuring equipment mainly for
Government development contracts; applicants
must have ability to produce mechanica. designs
to electrical engineers’ requirements and to act
as liaison between laboratory and drawing office.
—Applications _in wrltln%. stating full details,
to Personnel Manager, The Plessey Co., Ltd.,
11ford. (3020
SANGAMO WESTON, Ltd., have two vacancies
in their instrument sales correspondence
section; applicants should bave had a good
general technical training, with some speclalisa-
tion in electrical measuring apparatus; they
should be capable of expressing themselves
clearly and concisely, both in conversation and
correspondence.—Appllcatlons should be sent in
strict confidence to the Employment Manager,
Sangamo Weston. Ltd., Great Cambridge Rd..
Enfield, Middx. 3054
APPLICATIONS are invited by a company
situated within a 25 miles rad.us of London
for the sition of senior engineer to take
charge of a lahoratory engaged upon design,
deve.opment and application of R.F. henting:
applicants should have an Honours degree in
engineering and previous experience of the work
upon which the laboratory is engaged; salary
£700 to £1,000 p.a. according to qua.ifications.—
Appiications should be addressed to Box 4753.
URPHY RADIO, Ltd., invite applications
for the following vacancies in the electrical
design laboratory: (1) Senior radio engineer,
with good honours degree in physics or electrical
engineering and several years’ industria. experi=
ence in television or radio receiver development.
(2) Radlo engineer, with iz academic quali-
fications in physics or electrical engineering.
preferably with  some industrial experience.—
Apgly to Personnel Deg{t.. Murphy Radio, Ltd..
welwvn Garden City. Herts. 2618
ECHENICAL representative for capacitor sales
department of well-known, long-established
manufacturers of telephone and electrical equlE-
ment and accessories, with factory 15 miles 8.E.
of London; applicants must have sound know-
ledge of capacitor usage as applied to the elec~
trical, telecommunications and allied trades, and
be prepared for extensive travel covering the
British Isles; (minimum age 27 years).—Write,
stating age, experience and salary, to Box U1013.
‘z}v.K. Advtg., 212a, Shaftesbury Ave., Lox[lgggz

\

~ =
@ A/ orld Reirgned /w ervicer Ro/('{:‘f/tg

EX-A.M. RECEIVER TYPE R1132A. BRAND NEW
AND UNUSED IN ORIGINAL WOOD CRATES,
8pecificatlons: 11 valve superhet, 100/124 Mc/s.
large tuning scale with super slow motion drive.
0.5 m/a moving coll tuning meter. R.F. and L.F.
gain controls, Jack eockets for line and monitor.
VALVE LINE UP: R.F., amplifier VR65; local
oscillator VR66: first LF,, VR53; second LF.,
VRS53; third I.F., VR53; second detector and AVC.,
VR54; L.F., amplifier VR67; L.F., amplitler 6J5;
BFO., VR53; voltage stabillser VS870. The set 1s
totally euclosed in grey inetal cabinet, front panel grey
with all controls clearly marked plated handles.
Size: 18in. wide, 10in. high, 11in. deep. Weight when
packed 34 lbs. Calibration chart and circuit diagram
supplied with each set.
LASKY'S PRICE 99/6. Carrlage 10/- extra,
INDICATOR UNIT TYPE 62. Containing 20 valves and
a Gin. cathode ray tube type VCR97 (short persistance.)
Vaive line up: 16 8P61, 2 EA50, 2 EB34.
Dozens of useful d
coils, 117 Mc/s. crystal, 16 pot/meters, etc. Totally en-
closed in metal case, size: 18in. x 8iin. X 1lin. Weight
40 \bs. Enamelled grey with coloured control knobs,
LASKY'S PRICE 59,6, Carriage 7/6 extra.
All cathode ray tubes tested before despatch.
THE IDEAL INDICATOR UNIT AT THE LOWEST POS-
SIBLE PRICE FOR CONVERSION TO TELEVISION.
EX-A.M. RECEIVERS TYPE 3084A. BRAND NEW
AND UNUSED, IN MAKER'S ORIGINAL WOOD
TRANSIT CASE.
This radar receiver contains 14 brand new valves:
7 EF50, 2 VR136, 1 VR137, 1 EA50, 1 HVR2, 1 R3,
1 V1507. A 5 stage [.F., strip, small motor. Dozens
of useful s, resist. ds witch
plugs, ete.
Totally enclosed in metal case, size: 18in. x 8}in. X
74in. Weight when packed 40 lbs.
E281'.Y CONVELTFD TO TELEVISION.
LASKY’S PRICE 75/-. Carriage in wood transit
case 10/- extra. (Case Included.)
INDICATOR UNIT TYPE 62A, Contains 21 valves,
117 Mec/s., crystal and 6in. cathode ray tube type
VCRY7, 6in. (short persistence).
Valve line up : 12 EF50, 2 EB34, 4 8P61, 3 EA50, also
d. aist. witches, pot/meters, and hoste

of other useful componenta.

Totally enclosed in metal cabinet, size: 18in. x 8}in.
x 1lin. Weight 10 Ibs.

LASKY’S PRICE 99/8. Carriage 7/6 extra.

WHY NOT MAKE YOUR OWN TELEVISION AERIAL?
AERIAL RODS. These are of the sectional type.
Each rod is 12in. long, and is made of steel, hea:
copper plated. Any number of rods can be fitted

together.

LASKY’'S PRICE 2/6. per dozen. Post free.

Send 2}d. stamp for our current monthly bulletin,
glving full details of our Ex. Government stocks,

LASKY'S RADIO
370, HARROW RD., PADDINGTON,

LONDON, W.9, (Opp. Paddington Hospital)
Telephone: CUNNINGHAM 1979
Honrs, Mon.—8at. 9.30 a.m. to § n.m Thurs, Half-day.

OLDCHURCH LABORATORIES

Annotnce

The * LABCHURCH 1'* A.C. Superhet Design.
Three Clreuit and Lavout Blueprinis with Instruction
Leaflet covering 3. band " short ™" het chassis
design, Incorporating Iron-cored Coils. This is a sound
and practical design of good performance without
unnecessary ' frills.”’ Complete Data 7/6a. Post free.

TELEVISION AND OSCILLOSCOPE

EXPERIMENTERS

E.H.T. Transformer, 37/@ post free.
2,000v. at 3 m.a. 4v. C.T.—2a. 4v, C.T.—2a.
‘A First-class component which has passed the most

stringent tests.
SPECIAL OFFER

G.E.C. Miniscope, secondhand, asnew .... £15/0/0
** Advance G s’ Bignal G t
Type B.C.3., secondhand, perfect.......... £16/0/0

Just Arrived
The one and only ' Mulrhead *’* Drive, Ex-Govt. New
and Boxed, 10/ each.
L. P. DISMORE,
52¢c, Oldchurch Road, Chingford, E.4.
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FOR

L-R-

PROMPT & EFFICIENT

SERVICE

pumping purposes.

Est. 1925
BALCOMBE, SUSSEX

CASH or EASY TERMS |

Goodman's  Axiom Twelve'* Speaker Unit
Cash price88 80

Goodman's Standard 12" Speaker ,, £8150
Barkers Natural Loudspeaker w £1515 0
Callenders B.I. all-wave Anti-

interforenco aerial ... ... ... , 26180
Avo Mode! 7 Moter . £19100
Avominor AC/DC Meter . . £8100
Ave New Wide Angle Signal

Generator ... ... ... .. .. , 225 00
Avo Valve Tester, Complete » £18100

Celiare Radiogram Units—various models.
Stuart Centrifugal Electric Pumps for all

Specifications of all the above on request,
Pleage write for our EASY TERMS.
PERSONAL ATTENTION TO ALL ENQUIRIES

The LONDON RADIOSUPPLY CO.

WE OFFER

prices.

Tel.: GER 4447 & 8582.

A large range of used and new Test
Equipment, Converters, Recorders,
Amplifiers, Motors, Transformers,etc.

All guaranteed and at very attractive

We buy good modern used equip- ||
ment of all types for spot cash. |

UNIVERSITY RADIO LTD. ||
22 LISLE STREET, LONDON, W.C.2.

FOR RADIO VALVES
SPEAKERS. P.M.5in.10/6 ; 6iin, 12/- ; 8in.14/8 ;

8in. with trapsformer 18/-; bin
TOGGLE SWITCHES. 8.P., 8.T. 8 amp. 2/f ;
D.T. 8 amp. bakelite, 8d. ; 8.P., D.T. Metal 1/9.

CONDENSERS., 32 mfd. 350 v. 4/11; 16x8

350 v. 9d.; .02 mfd. 400 v. 34, ;
; .001 mifd. 1000 v. 44.; 8 mifd. 450 v,

YAXLEY TYPE SWITCHES. 2 way 4 pole

3 pole 8 bank §/-.
VALVE HOLDERS PAXOLIN. B.V.A. 4 pin
5 pin 4d.; US.A, Octal 64.;
4 pin Bd.; UB.A, Octal €d.:
SLEEVING. Dozen yards 9d.
VOLUME CONTROL3. 1 meg. 75,000 and 3,000
all 1/ each,

OUTPUT TRANSFORMERS. 5,000 vhme 2/8 ;
ohms 2/6.

RADIO KNOBS, Assorted 2/@ dozen,
ENAMELLED doz, coils, 24 swg,

Mazda Octal

All new, at official B,O.T. prices,
Clearan

Hata it will pay you.
84, BOND STREET, BRIGHTON.

. Mains Energised

450 v. 4/6 ; 18 m{d, 450 v. 2/3 ; 25 m1d. 25 v. 1/8 ;
4 mtd. 800 v. Oil 3/- ; 2 mfd. 350 v. Oil 1/8 ; .5 mid.
.01 mfd. 1000 v,

44.
1 mfd. 350 v. 1/=; 2 mfd. 150 v, 64. ; 50 mfd,
2 way 6 pole 2/6 ; 8 way 3 pole 2 bank 2,6 ; 3 way

Amphenol B.V.A,

WIRE. 1/10 :
26 swg. 2/- : 28 and 30 awg, 2/1 ; $2 and 34 swg. 2/6.
VALVES. Most typea now avallable 10,000 stocked,
alve list avaliable
ce Price List printed each month, send for our § |

8.P.,
’ mfd,
19;
12v
2/4;

34.;
64,

ohms

8,000

!

PPLICATIONS are invited by a Government
epartment in respect of vacancies in the

fleld of electronic development and research; the
posts in guestlon will carry a sa’ary ranging from
£400-£525 per annum, according to qualmcg?-’

| tions.—Write Box 4759

SENIOR draughtsmen with e’ectro mechanca.
D.O. experience or mechan'ca' D O. experi-
ence on automatic machinery, required for in-
teresting work on industrial electronic uip-
ment; vacancies with reputable firm in Mid-
lands are ufermanent and offer gozd prosgects.

1 details D.0.45, to

—Send 1 quoting Ref.
Box 4898,
RAUGHTSMEN are required by the Re-

he General Electric
Middlesex, for work
r telecommunications;
vacancles exist for seniors with several years’
experience as weil as for more junior candidates.
-, Pg‘.y to the Director, stating age, academic
oualifications and experience. 005

EQUIRED as technical assistant to char-

tered patent agent in Patent Department
of the General Electric Co ., at Research
Laboratories, Wembley, Middx., a young man
with an Honours degree or similar qualifica-
tions and preferably with some experience or
knowledge of radio engineering and electronics;
suitable opening for ex-R.A.F. Signals officer;
the assistant would receive training for qualifi-
catlon as a chartered patent agent.—App'y by
letter to the Director, stating age, academic

ualifications and experience. 3

hLECTRICAL engineers, sound electrica’
knowledge to Degree standard; back%round

training in process development, including

welding technique, electrical measuring con-
trol devices. H.F, measurements and electrical
measurements generally; write age. details of
experience, etc.; also juniors. age 20 to 25 yvears,
free from Military service, taking technical
course at day or night school, for position as
laboratory assistants; Endeld district, N. Lon-
don.—Write Box 6360, Frost-Smith Advg.. 64.
Finshurv Pavement, E.C.2 [2806
OMMUNCATIONS officers required for
Middle East service duty:; candidates re-
?ulred to possess first-class P.M.G. Certificate
or seagoing duties, or equivalent, and be ex-
perienced installation/maintenance; desir-
able age ltmit 35; salary (incremental) from
£460, plus allowances £140-£450 (dependent
on size of fam'ly), plus free accommodation
and messing;
serve singly for first three years.—Write, q
ing No. 289 to Box 2729, c/o Charles Barker
& S~nz Ltd. 31 Budge Row, London, E.C.4,
1\ IDDLESEX Hospital Medical School, Lon-
don W.1, E'ectronics techn'cian wanted

by the Clinical Electrophysiology Unit. Depart-
ment of Physiology. to design. construct and
maintain equipment for clin‘cal electro

=

RADIOMENDERS LIMITED

FOR SPECIAL TRANSFORMERS
AND REWINDS
We specialise in—
AMATEURS’' WINDINGS, TRANS. |
FORMERS ALL TYPES, CHOVES,
PICK.-UP COILS, INSTRUMENT
COILS, Etc.

LOUD SPEAKER SERVICE
Highest workmanship. Good Delivery
*
RADIOMENDERS, LTD.

123-5-7 Parchmore Road,
THORNTON HEATH, SURREY

LIV 2261. Trade enquiries invited, Esc.16years

THE Q5R9 HIGH PERFORMANCE AERIAL
FOR BETTER TELEVISION.
Folded dipole, multiel t design; ted
in high duty alloy, provides wide bandwidth,
high gain, low noise, and results in higher
definition and lenger range.
% FD2. 2 Fiement 5 db galn, 7}Ibs, welght.
“% FD3R. Triple reflector, for low interference.
% FD3E. 3 Flement long range, 7} db galn
Brochure from :—
EMDO LIMITED, ACE WORKS, STAINE3,

AUDIO FILTERS

Field- free, Hi-Q, Toroidal Windings.
Permalloy Cores - Permanent  Accuracy.
Low, High, B8and-pass or Cross - over.
AD,USTABLE Whistle and Scratch Extractors,

LYNCAR LABORATORIES
29, Camborne Road, Morden, Surrey, LIB. 3 247

alography and electro-physiological research:
must have wide knowl ge of audio and radio
frequency techniques, cathode ray oscillography
and photographic recordlng: workshon exoeri-
ence an advantage; salary in range £360-£435.
according to exper‘ence; family allowance and
superannuation.—Apply in writing to the Secre-
a.

tary. 3023
GRADUATE lecturer in mathematics required

for E.M.I. electronics college; applicants
should possess a good degree in mathematics
with physics and knowledge of radio; duties
include lecturing to Cit(’& Gullds mathematics
for telecommunications V standard; commencing
salary. according to age, qualifications and ex-
perience. not less than the appropriate Burn-
ham (Technical) Scale for London district:
superannuation benefits in addition.—Apply
li_vlng fullest possible particulars to Professor
.. F. Trewman, LA, antab.), M.LE.E.,
M.I.Mech.E., M.I. Institutes.

d, . 065
COUNTY COUNCIL.—Required at
Norwood Technical College, Knight's Hill,
West Norwood, S.E.27, to commence on Sep-
tember lst, 1949, senlor assistant teacher of
telecommunications engineering for the City and
Guilds final certificate and British Institution
of Radio Engineers graduateship examinations;

applicants should possess a degree or its equiva~
lent in telecommunications engineering, Z’;g&

teaching and Industrial experiences; salary
X £25--£800, plus London allowance and graduate
and training additions as appropriate.—Appli-
catlon forms (stamped address: foolscap en-
velope necessary) from the principal at the Col-
lege, returnable by April 20th. 1949. (202) [3049
PPLICATIONS are invited for a vdcancy in
the grade of senior experimental officer
(unestablished) in Ministry of Supply Head-
quarters, London; the duties include the co-
ordination of thermionic valve requirements and

supervision of an information service on valves |

riments and associated
organisations; candidates. who must be at least
35 years of age, should have, preferably. a degree
or equivalent qualification In physics or elec-
trical engineering; a knowledge of thermionic
valves and their apf:licat.ion to service uses is
desirable. and experience in the valve industry
would be an asset; some administrative ex
ence is essential; salary, based on qualifications
and experfence, is within the range £735 to £935
(men), £610 to £830 (Women).—Apglica..lon
forms obtainable from Technical and Sclent!fic
Register (K), York House, Kingsway, London,
W-C2. quotirig D.69/49-A." Closing dafe 14 days
from date of publication, (3031

for Government De,

Ti-

“PERIMET"” ELECTRODE
Soldering and Brazing Tool
Operates trom 4 or ¢ Volt Accumulator or Traastormee

)
13 15e.
Post tres

MAINS TRANSFORMER. 3 Heats. 353 Post tree.

HOLBOROW & CO.,
71, Wey mouth Bay Avenue, Weymouth,

SOUND VALUES

The best sound value is from

G. L. Products’ range of

EIGHTEEN SOUND
AMPLIFIERS.

A selected foew:—

. G/10 Home Gram. Reproducer ... 84 gns.
2. GP[I12G P.P. Concert 12w_ ... ... || gns.
3. GP/12Mc as above Mic. & Gram.... 12 gns.
4. GP/I5G P.P. 5w Concert Gram... 14 gns.
5. GP/I5Mc as above Mic. & Gram. ... 16 gns.
6. GP[25 General P.A, Mic.& Gram.... 8 gns.
Allin attractive cabinets,

Nos. 4, 5, 6 bass and treble lift and creble cuc.
18 CA/12Dual AC-6v. DC Mic.& Gram. 17 gns.
““Car Announcer” 9/10w P.A. for

your car. Size8x7X3 deep ... ... I5 gns.

Speakers, mics. vibrators, etc. extra.

For details on the * Eighteen'' and the
' SOUND MAGNET ** Tape recorder, write:—
(Please enclose 24d stamp)

GENERAL LAMINATION PRODUCTS
LTD., DEPT. 8R., 294, BROADWAY,
BEXLEYHEATH, KENT.
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W. H. SMITH & SON give special
attention to the requirements of
technical men and students.

Books not in stock, but obtainable
from publishers, are supplied within
a few days. Students’ needs for

examinations are given priority.

BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

Passing Examinations
Becomes a
MATTER of COURSE
when it's
A B.N.R.S. COURSE

City and Guilds, A.M.LE.E,,
A.M.Brit.L.R.E., P.M.G. (Theory),
also the most comprehensive
Course available anywhere on
RADAR & Radio Aids to
NAVIGATION

Six months' trial period without
obligation to continue

Werite for free booklet to :—

Wireless World

STUDIES DIRECTOR
BRITISH NATIONAL RADIO SCHOOL

66, ADDISCOMBE ROAD, CROYDON
Phone : Addiscombe 3341
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|CONTINUED expansion of the E.M.I, Elec-

tronics College has created further vacancies

for lecturers in radio communications; two lec-
turers whose duties will include some technical
writing are required immediately; app.icants
shou.d possess a good physics or electrical en-
gineering degree and a.so experience in radio,
teievision, etc; age 22-28; cummencing saiary,
| according to age. qualifications and experience.
not less than appropriate Burnham &cale;
superannuation benefits in addition.—Apply
gvmg fuliest possin.e particulars to Professor
. ¥. Trewman, M.A. (Cantab.), M.LE.E.,

M.I.M.ech.E.. M.Brit.I.R.E., E.M.I. Institutes,
Ltd., 43, Grove Park Rd., London, W.4. Tel,
Chiswlick 4417/8. 306

6
.B.C. invites applicaticns for a post in the
Television Section of the Research De-
| partment at Kingswood, Surrey. App.icants
1ust_possess a8 Un.versity degree, or equivaient
quaiification, in physics or eiectrical engineer-
ing, and should be acquainted with the basic
| principles of tele-communication; practical ex-
perience and a knowledge of television tech-
| nique will be an advaniage. The work will
include research on problems contributl to
the genera. appraisal of teievision systems, both
monochrome and colour. Ample scope for Initi-
ative. The salary is in a grade with annual
increments of £30 and a maximum
£680 per annum.—Applications,
%uallﬂcat.ions and experience should
ngineering Establishment Officer, Broadcast-
ing House, London. W.1, within 7 days of the
appearance of this advertisement, 3068
Suﬂ,):}dLAND EDLCATION COMMITTEE,
y, he Technical Coilege, Principal, D. A.
Wrangham, M.Sc, Sen.Wh.Sch.,, D.1.C.,
M.I.Mech.E., A.C.G.1. App.cations are invited
for the post of lecturer in e.ectricai engineering,
Candidates shou.d have a degree in eiectrical
engineering; teaching and inaustrial experience
wouid be an additional recommendatlon; salary
fn accordance with the Burnham Technicai
Scale; the commencing saiary will inc.ude an
allowance for approved industrial experience
after the age of 21 years; forms of application
and further particulars may be obtained from
the Registrar, The Technical Coliege Sunder-
and, Co. Durham; appiications should re-
turned to the undersigned within two weeks
| of the appearance of this advertisement, Can-
vassing wiil be a disqualification.—W, Th
son, Director gt ‘Ij::duca%. %
15 John St., Sunderiand, Co, b ]
|' HE RADIOCHEMICAL CENTRE, Applica-
F tions are invited for the post of senior
physicist to take charge of department engaged
upon the following work: the standardization of
radioactive materials, control of radiation
hazards, instrument development, and general
nuc.ear physics; applicants should be men of
good professional st.nndmg. who have experi-
ence of applied nuclear physics and laboratory
administration, the successful candidate wili
be required to develop the work of the depart-
ment on his own initiative, and to collaborate
with other institutions; dpplicants should be
between the ages of 25 and 45, and they will
be required to pass a medical examination. a
substantial salary will be offered commensurate
with the candidate’s experience and qualifica-
tions, a superannuation scheme is in force, and
housing accommodation is available at Amer-
sham; the successful candidate will be ap-
pointed to the staff of Thorium Lid. (Managing
Agents to the Minister of Supply) to whom
applications should be sent at the Radio-
chemlcsLaCem.re. White Lion Road, Amersham.
mshi (307

Buckin re. 2
NAVIGATOR Co., Ltd., are sug-
y

(el

HE DECCA
'ying a chain of radio stations for use

a well-known oil company engaged in the Persian

Gult; the following staff are required

diately for duty in this area on the basis of an
initial 2-year” term of service:—Engineer-in-
charge. Salar 1,000 per annum. Applicant

y £1.

must be well-qualified radio engineer with con-
siderable experience in the erection and opera-
tion of radlo stations in the fleld. He will be
responsible for the erection of the equipment in
the Persian Gulf and for its subsequent efficient
operation, Engineer Assistant. Salary £750 per
annum, He will be responsible to the Engineer-
in-Charge for operation of the chain, and wiil
be required to carry out specialised maintenance
work on the radio receivers used by the survey
units. He must be prepared to act as rellef for
the Englneer-in-Charge when necessary, and to
take control of any of the radio stations. Station
Supervisors. Salary £600 J)er annum. Appli-
cants must be well-qualified practlcal radio en-
gineers with considerable experience in the opera-
tion of radio stations under field conditions,
These men will be required to operate in isolated
positions, and must be quite confident of maln-
taining the efficient operation of the stations
under these conditions. Selected applicants will
be required to pass a medical examination. Air-
conditioned accommodation. messing and medical
treatment will be provided free in the area of
duty. Up to three months’ initial speclalised
training provided in this country; paid leave
with return passage to U.K. after two years'
overseas service. This work calls for keen,
capable men who are prepared to work on their
own tnitiative.—Please write full details of your

ast experience, age and qualifications, indicat-
ng which {’05"’0“ you are applying for, to the
Decca Navigator Co., Ltd., 1-3, Brixton Rd.,
S.wW.9. [3056

imme- |

144'74 Class W

v Use DENJO *“ MAXI Q* COILSw= High “Q ** with
miniature size.
‘There is one tor all wavebands from 8.6 to 2,000 metres.
Wound with Litz on Polystyrene, Formers with
adjustable Iron Dust Cores— Aerial, H.F., or Oscillator
types available, 465 K/C or 1.6 m/c.
Prices-—Chassis Mtg., 3/9 (with React., 4/9), or Pin
Base type, fits Octal Valve Holder, 4/- (with React. B/e).
DENCO Famous Turret Tuning Units—Renowned for
EFFICIENCY and RELIABILITY.
TYPE C.T.8. Completely assembled, designed for
Superhet using Triode Hexode or aimilar Mixer on
4685 K/:}‘s, and covers 5 WAVEBANDS :—

0—50

Metres. 200—560 Metres.
B—-75 760—2000 ,,
75—200 ,, and GRAM positio:

Use of Polystyrene Insulation, Plated Iéom.acta and
High " Q"’" Coils, with adjustable Iron Dust Cores
and Close Tolerance Condensers, ensures very bigh

ce.
Prics £14/19/6 (plus 21/3 P.T.)
Includes 2-Gang Cond., Trimmers, Padders, etc. Has
attractive Glass Dial, 8in,x8%in., with five clear
vertical scales, showing Station Names and 8/Motion
g.:lddgiﬂ" Tuning. uit and full instructions
{H .

TYPE C.T.7. Similar in appearance and construction

as C.T.6, having same Dial and Calibration, but has

important addition of an R.F. 8tage, Flywheel Tuning

and a Double Pole S8witch which isolates Radio

Circuits when switched to GRAM and vice versa.
Price £7/2/6 (plus 30/@ P.T.)

Includes circuits and detailed instructions.

Emclently & Line
Output Transf.,, 27/-. Scanning Coil, Assembly for
9in. und 12in, Tubes, 30/-. Focus Coils, Thumb Screw
Adjustment, suit Electronic circuit, 25/-. Line Time
Base Blocking Oscillator Unit, 25/

/e,
LF. Transf, Litz Wound, Perm. Tuned, gives varla-
tion of -+ 5% by adjustment of Core available for
465 K/C., 1.8, 3.5 or 10 M/c. size 1{in. 8q.% 3in. Price
16/6 pr. (Also miniature type available, }in. sq.x
2jIn., 18/- pr.).

The New DENCO 1049 COMPLETE KIT OF

PARTS to build 4 Valve (plus Rect.) MIDGET

AC/DC SUPERHET covering Long and Medium

Waves, and using the new highly etticient

MULLARD TYPE B.8.A MIDGET VALVES.

Easy to follow building instructions supplied.
Price £6/17/6 (plus 28/5 P.T.)

B.F.0. Unit for 485 K/C or 1.6 M/c. 12/6.
LF. Filter. Iron Dust Core Adjustment, 2/9.
R.F. Chokes. Polystyrene Formers used. Frequency
coverage 5 to 150 Metres, 2/3 ; 5t0 2,000 Metres, 3/8.
Feed Through Insulators, Polystyrene
sizes 1}in., 1/4 ; 1}in., 1/8 ; 2lin., 3/3 ;
Stand Off Insulstors, using Polyst. e Rod.
lun.,ule/-: 1fin., 1/1; 24in., 1/2; Silo., 1/4;
Mains INTERFERENCE FILTER, 4/6.

Other available Denco Products are listed in a moet
comprehensive and detailed Catalogue, Price 94
EXPORT and TRADE ENQUIRIES INV1 TED

DENCO DISTRIBUTORS LTD.
115, FLEET STREET, E.C.4.
Tele.: CENtrol 5814 ond 2280,

RELAYS

for A.C. and D.C,

2 VA Coil consump-
tion from 2 to 600
volts and tested to
2,000 voles, Aerial
Change-over Relays,
Mercury Relays,
Measuring Relays and
Time Delay Relays.

Ask for leaflets
RE/WW

Muliiple Contact

Relay LF.

LONDEX LTD.

Manufacturers of Relays

207 Anerley Road, London, 8.E.20. 8YDenham 6258

LY
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BULLS RUISLIP DEPOT OFFER

TELEVISION AERIAL—tubular aluminjum-—designed
for fitting in the loft, bedroom, boxroom, etc., 15/~ post
free, Outdoortype 37[6_
MASK white plastic—designed to suit 6in. tube. Will
put professional finish to your home-built televisor. 7.6
post free.
MAGVIFIER—super quality—39(8, others very good
trom 27/8.
SPARES —electralytice, 430—300 v. working; 8

1711, 16 mtd.—2/8, 8 m{d. x 16 mfd.—3/4, 16 mtd. x 16
mfd. —319 350 v, working : 8 mfd.—1/8, 16 mtd.—1/11,
33 mtd.—1/11; 200 v. working: 25 mfd, plus 25 mtd.—
8/11, 32 mfd—1/9 ; Cathode bias types 50—13 v.—10d.

v.—50 v—l!s. 25 v.—25 v.—1/-, 10 v.—26 v.—10d
P.M. SPEAKERS.—beat makes Rola R. & A, Plessey, ete.:
3in —11!9. 6in.—11/9, Bin. with O.P.T.—13/9. 6}in
with O.P.T.—17/6, Bin. with O.P.T.—17/9, 1oin. with
O.P.T. —27 9.
MAINS TRANSFORMERS-standard primaries, 6.3 v,
3 amps, 5v. 3 amps, 250-0-250, 60-70 m.a. 13 9, plus
13 postage,
NOTE.—All the above are recently manufactured
definitely ot Government Burplus. Orders over £3 post
free, otherwise include extra 2/- for postage.
CO-AX CABLE 80 EX. GOVT.—new and perfect 9d, yd,
YOU SHOULD CALL at once during transmitting times
to see our latest ** W.D, TELEVI:OR,"’ it really gives super
resulta, All parts are available from stock cost bej
£18. If you can't call to-day then write to-day enclosing
7/6 for the constructional data and price list. Everything
can be sent to you, H.P. terme available if required.

WE ARE OPEN UNTIL 5 P.M. ON SATURDAYS.

ELECTRON HOUSE, WINDMILL HILL,
RUISLIP MANOR, MIDDLESEX.

WAVE WINDINGS
TO YOUR OWN SPECIFICATION

We can also offer you a
standard range of adjustable
iron dust cored coils of
exceptional efficiency and
stability, suitable for super-
het and T.R.F. receivers.

MONOCHORD RADIO
(Established 1929)
17, Streatham Hill, London, S.W.2.
Phone: Tulse Hlll 1051.

WESTERN  GATEWAY HEADQUARTERS
for Radio Equipment and Components

G8YA G2BAR
COMMUNICATIONS
“EDD!!'I'OIE 640.”" The puh.r priced British
for 1 In long-
n.ngc Short-Wave ! Hu
with Crystal phasing, B.F.O. n.nd Noln limiter.

£27 10s. Very reasonable hire purchase terms avail-
able. Bend P.C. for full details.
“ EDDYSTONE 870." Marine receiver. For export
oniy, either direct, or for use aboard a foreign-going
ptive literature forwarded. £37 10s.
CONDENSERS. QGovt. Surplus. New. 0.15 plus
0.16 mfd., 'lkv.oﬂ-ﬂlled 1 =. 4 plus 4 mid., 3 kv.,
25/-. 4m1d.,2kv.,12/6 plus postage.
CHOKES. 10H 100 m/. 100 ohms, 7/6. 20 H 100
m/a 850 ohms, 10/6. 12 H 200 m/a super potted job,
20/~ 15-20H 500 m/a 80 ohms, 25/, extra.
H.T. ted 140120 v. up to 60 m/a.
200/260 v. lnpnt Ideal for blas supply or battery

receiver. 35/-, plus 2/6
OUTPUT. TG10, with
valves: 2 6L6, 2 6N7, 2 68J7, 6U4G, less motor and

P.E. cell, 110 v. A.C. input.  £7/12/6. Auto-trans-
former, 21/- extra, plul 10/- carriage.
VOR1 Thin is & super tube for

-cope work, complete with base, 30/ Mch plus 1/

Annll lor @ lddmmu." e Deneo." ¢ Labgear ™ and

tlon with all our

.qutyn-'.. Wrm to us for all your requiremeuts.
Export Enquiries Invited.

ARTHUR H. RADFORD am.ILEE,
28, unmns’rs‘g:' PARADE, BRISTOL, 3.

Open Saturdays: 9—35.30 p.m.

¥
Imda

INISTRY of Civil Aviation,—.

of Radio Mechanics. Grade II. Applica-
tions are invited for appointments as radio
mechanics, Grade II, at civil aviation radio
stations in the United Kingdom. Cand:dates will
also be llable for tours of duty overseas, Can-
didates must be at least 21 and under 40 years
of age at the time of application. and must
possess a knowled e of the fundamental prin-
ciples of radio and radar with a general know-
edge of one or more of the Xullowmgl radio aids
for navlga lon Direction finding, loran, gas,

r .R. or G.C.A. They should

also have had practical experience in the use
of tools, filing, drilling, hard and soft solder-
mg. cabling and wlrlni.
the use of electrical and radio measuring instru-
ments including cathode ray oscilloscol The
possession of City and Guilds certificates in
radio communication and technical electriclty
will be an advantage. The pay will be 115/-
per_week, inclusive, rising by annual lncrements
of 3/- a week to a mnxlmum of 130/- a week —
Candldates should My by postcard for a f
of a fllcn on to the inistry of Clvll Avxatlon‘

shment Divisicn (B) 10. Fleet ., Lon-

tiuoting_ re!erexwe EST/174 [3019

Ppox ntments

(ONGINEER, several years’ experlence. seeks
change, A.M.Brit.I.R.E., C. and G. finals,
tech elec and radio comm., H.N.C.—Box 770
bERV!CE engineer, 16 years practical radio
and television, Assoc. Brit. I.R.E. and Cit,

and Guilds Radioc Communication Grade
Z%eks situation London western suburbs.—Box

B.Sc. (Hons.), M.Sc., AM.I.EE.,

head of large radio development labora-
tory engaged on u.h.f. and radar equipment de-
velopment, would like a change to a progressive
firm with a future; 15 years’ experience on tele-
vision, radio mobile gear, radar. mathematical
analysis, antennae design, communication re-
ceivers, marine, radlo and domestic receivers.
marine radic and domestic recelver design.

American-tralned in technical administration; | ——7F

IEW DUAl TESTBS[BPE

salary of less importance than opportunitv.—

Box 13022
BUSINESS AND PROPERTY

RADIO and electrical lock-up, North Birming-

ham residential district, well established,

no opposition; £400, plus s.a.v. (about £400);

vendors’ house for sale with business or later.—

Box 4769.
BUSINESS OPPORTUNITIES
ADVERTISERS seek light engineering firm/
ersons, England or U.S.A., interested
Xormatlon television receiver mig. concern, Mld-
lands.—Principals write Box 4751. (3014
TECHNICAL TRAINING
M.LE.E., City and Guilds, e;: on ** No P%ss

\

THE
SERVIGE ENGINEER’S
FIRST CHOICE

THE COIL PICK-UP

Pleases the Eye as well as
satisfies the Ear

WILKINS & WRIGHT LTD.

Utility Works, Holyhead Rd.,
Handsworth, Birmingham 2I.

Ideal for
low

high and

voltl(e testing; 1/30.
100/850 A.C. and D.C,

Allowance made on old m

odels.
Send for interesting leaflet (R./4) on Electrical and
Radio Testing, from all Dealers or Direct.

RUNBAKEN-MANCHESTER-/

—No Fee * terms: over 95
full detajls of modern courses in all branches of
electrical technology send for our 112-page hand-

ook, free and post free.—B.I.E.T. (Dept. 388A),
17, Stratford Place, London, W.1. (6270

TUITION
HE British Natlonal Radio School

OFFERS you a career.
WRITE to-day for free booklet describing our
wide range of training courses in radio. Radar,
telecommunications, principles. mathematics,
physics, and mechanijcs; correspondence and day
classes for the new series of C. & G. examina-
tions; we speclallse in turning ** opernmr into
- englneers and for this Durpose our Four
Yea (leadlnﬁ to AM.LE.E.
A, M Brlt I R E with G. Cen.l_ﬂcates
ARG “z‘ié““i‘,'ﬁ““;s"c&‘i; Direc-
as no strings attache -
?(?rtee h AMIEE. MB it.I.R.E., 66, Addis~

by 1
comN?VERS LLEGE Southnmpton.—-Dlp-
loma in Electronics.
AN advanced course of Honours Degree Stan.
dard covering the entire fleld of electronics
with special emphasis on receiver design and
line technlque. will commence at the besinning
of October, . The course will be full-time
for one academic year, The College will grant
a Diploma by examination to students who suc-
cessfully complete the course. Entry qualifica-
tion is normally 8 university degee or {ts equiva-
lent.—Further detmls may be obtained from the
Academlc Reglstra. [3
DIO training. —PMG exams. and I.E
D lt;ma, prospectus free.—Technical gé)l-
lege. Hul
¥ M.I.Mech.E., AM.IEE. City and Guilds,
A etc., on * No Pass—No Fee ** terms, over
95% successes; for detalls of exams. and courses
in all branches of enginerlni building, etc.
write for 108-page handbook--free.—B.I.E.T.
(Dept. 387B), 17, Stratford Place, London, W.1.
EW ' comprehensive system of tuition.
Matric., Special Entrance, First M.B.,
Common Preliminary, etc. Exams. of Institutes
of Clvil, Electrical and Mechanical Engineers.
Also electrical and telecommumcntions engineer-
ing courses.—Write Dept. W., mprehensive
Con'espondence Schools, Ltd., 411 Oxfort d[sg(tsi

on, W..
FUNDAMENTAIS of television.—Conference,

April 1st-2nd. Primrose Hill, Birmingham:
ihis course of Jectures, given by leading research
engineers, will deal with latest developments in
television of special interest to pkBrslca gradu-
ates or speclalists in industry. from
Director Extra-Mural Studies. University. Ed-
mund St.. Birmingham. 3. 13038

POST RADIO SUPPLIES

OFFER EX.STOCK
COPPER INSTRUMENT WIRE.
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED.

Most gauges available.
B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD. PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS.

Latest Radio Publications.

Send stamped addressed envelope for com-
prehensive lists. Trade supplied.

POST RADIO SUPPLIES

33, Bourne Gardens, London, E.4.
'Phone : Clissold 4688
= o .
- e

This unique handbook
shows v.he easiest way to
secure A .M.I.Mech.E.,
A.M.Brit.L.R.E,, A.M.L.LE.E.,
City and Gmldn, ete.

We Guarantee—

‘““NO PASS —NO FEE.”
Details are given of over 150
Home-study Diploma courses in
all branches of Civil, Mech.,
Elec., Motor, Aero. Radie,
Television  and Producﬂon
Engimrln(. 'l'ucln{ Buildi
Qovt. Employme: R.A
Maths., Matnculltion. ete.
Safeguard your future; send
for your copy at onee—FR!E
B.|.E.T,, 387, SHAKESPEARE HOUSE
17, STRATFORD PLACE, LONDON, W.1,
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@:GINEERING careers and qualifications.
'H Government and industry have :nnounco?
th technica

_mw__g_~);"""'

Electronics

ByF.G.Spreadbury, A.M.Inst.B.E.,
Lecturer in Physics and Mathem-
atics at the Working Men’s College,
London. This is the most up-to-
date, comprehensive and reliable
guide yet published to electronic
theory and its applications, and is
equally helpful to the student of
modern physics and to practical
workers in this field, including radio
and electrical engineers and tech-
nicians.

700 pages. Illustrated. 55/- net.

“A very useful work of refer-

ence,”—Journal of the Institution
of Electrical Engineers.

PITMAN

Parker Street, Kingsway, London, W.C.2

SOUTHERN RADIO’S
WIRELESS BARGAINS

R.AF. MK.14 BOMBSIGHT COMPUTERS. Brand

new with Hperry gyro, 2:28 volt motors, rack and

worm gearlnc. l)a.mmet.rlg5 bellowl, counters, etc. In
/= 5/3.

BENDIX COMMAND RECEIVERS. BO454 (3-6 megs.)

and BC{55 (6.9.1 megs.). 6 wvalves. 128K7 (3),

128R7 (1), 13A6 (1) and 12K8 (1). Ideal for con-

version to AO/DQ or car recelvers. Brand new, 35/-,

either set, post 1/6.

DRIVE ADAPTOR AND KNOB FOR BC453/4/5.

Gives slow motlon drive, 2/ each, post 3d.

OONTROL BOXES POR BC453/4/5. Three slow

motion dials and drives, three 50,000 ohme. volume

controls and six rotary switches. In makers cartons.

12/8 each, post 1/,

DRIVE CABLES FOR B0453/4/5.

8/8 each, post 1/-.

CONTACTOR TIME SWITCHES by Smiths or Venners,

10 hour movement giving two impulses per sec.

Thermoatat control. Ideal for darkroom work. In

oak or paxoline case. 10/-, post 1/6,

R-28/ARC-5 RECEIVERS, 100-156 megs. 10 valves.

717 (4), 1?83701‘ (8). 128L7GT (2), 12A6GT (1).

Ideal for 3-metre converter. Complete with 1/60 h.p.

taning motor. In makers sealed cases. £3/15/-,

carriage 5/-, inclusive of circuit.

WEE'{EO’!ORS W.X.6 and W.112. 6/- per doz.,

pos

POURTEEN FEET COPPER AER[ALS in 7 inter-

locking sections. 4/, pos

LUFBM HOLI OUTTERS Ad]usuble to 3jin.

5/=, post

TBROAT IICROPHOIES. Low 3/6,
M.C.R.1. type, 90 v. H.T. and 74 v.L.T.

mmns
8/6 each, post 9d.
EVER READY MINIMAX, 67} v., 5/6, post 4d.

BEAM AERIAL MOTORS. 230 v. 50 c.p.s. 8ync.
8,75 r.p.m. 100 lbs. torgne. £4 each, carriage 5/-.

BEND 2{d. FOR FULL RADIO PUBLICATIONS LIST.

Southern Radio Supply Ltd.

46, LISLE STREET LONDON, W.C.2.
rard 6653

14 feet long

tmpedance,

young men wi
knowled’ge and %allﬂcat,lons must receive every
chance to rise the highest positions wn.hln
their capacity, in post-war en lneerln?
allled industry; write to-day for ““The Eng neer s
Guide to Success "—200 courses free—which
shows ou can become A.M.LE.E.
AM.I. .R.Ae.8.. etc., and covers aii
branches in radio, automobile, mechanical. elec-
trical, production, aeronautical, etc
THE 'rechnologlcal Institute of Great Britain,
Temple Bar House, London, E.C.4, 1776
'l‘ELEVlaION postal course for radio trades
Examination Board's diploma, also postal
courses for P.M.G. 2nd and 1st class Certm-
cates and_Amateur Radio Tmnsmlttmﬁ licence.
—Appl{ Brn.lsh School of '1elegrap y, Ltd.,
179, Clapham R London, S.W ears
xperience in coaching students in w Teless
egraphy and allied subjec
NG!NEERING SCHOOL Air Service
r mng, Hamble, Southampton, provides
the best full-time training for responsible posi-
tions in industry or aviation; st

S

THE ULTIMATE
in your quest for

REALISTIC REPRODUCTION

will be found at

“LOWTHER HOUSE"™

for G. Inter. and Final Certs. in radio-
or_tele-communications; Graduateship of Brit.
o A.. radlo engineer licence, and for
r and marine radio ofﬂcers licences: full de-
ta'ls from the Commandan [
THE Institute of Practlcal Radio Engineers
have available Home 8tudy Courses in
every of radio and television engineer-
ing, specialising in the Yractlcal training of
apprentices in the retall trade; enrolments
limited, fees moderate.—The Syllabus of In-
structional Text may be obtained post free from
the Secretary, I1.P.R.E., Fairfleld House, 20
F‘alrﬂeld Road Crouch End, London, N.8. [
{REE et, ‘for Electronics, ln-
cludes descrlptlon of postal course on in-
dustrlnl elect,ronlcs prepared by E.M.I. experts
H. Marcon ‘Fhone Columbia, etc.). Course
describes circuit details gives instruction on the
functioning of many industrial electronic devices
and their aid to increased productivity. Booklet
also contains details of other Fostal and attend-
ance courses.: -—Wr Institutes, Ltd.,
Dept. W.W Gro ve Park Rd., Chiswick, Lon-
don, wa 'rel Chiswick 4417-8, (3152
BOOKS, INSTRUCTIONS, ETC,
EBB'S 1343 radio map of world, new multi-
rinting. with up-to-date call signs
and fresh information. on heavy art Dnber 4/6.
Bvst. 6d; on linen on rollern 11/6, post 9d.—
ebb§ Radlo. 1-4. Soho St., W.1. Gerrard 2089,
OURS for, the asking; grand new catalogue
of over 100 new publications dealing with
every aspect of radio, televlsion and electrical

Geometricians tell us that the short-
est distance between two points is
a straight line

YOURSELF
® ®
LOWTHER
HOUSE
Therefore, pay us a visit, hear,

examine and judge for yourself our
complete range of reproducing
equipment.

Daily demonstrations at

THE LOWTHER MANUFACTURING CO.

Lowther House, St. Mark’s Road,
BROMLEY, KENT.

Rav. 5225.

engineer ng also G-Dage ditto of exceptional bar-
galn lines in radio and gram equipment, and the
plck oI current Government re, leases; s.a.e.
lease, Radio Unlimited. 16, Carnarvon Rd..
yton E 10. 2251
RAN8’ *“ Radio Valve Vade-Mecum ' 1948
edition (two vols) 18/ b only
address; Brans’ ‘* Radioschi five vo!
and servicing data for contlnental sets,
British and Americans included, Vol. 1 13/6 2
17/6, 3 20/-. 4 14/-, 5 15/-; postage 10d per vol;
set 5 vols £4, postage 2/6 only one copy each
vol. per address; index available.—Peter Arm-
strong, 136 Blckenhall Mansions, London, W.1.
Welbeck (3006

FOR SALE
AS A GOING CONCERN,

a well equipped engineering business,

producing high class recording equip-

ment. Write in first instance to Box
4943 c/o ** Wireless World ”

THI S —Does these

ACCURATELY and QUICKLY
Chassis, Brackets, Shrouds, Conden-
ser and Transformer olips—
TREPANNING Steel orrAlumlnlum
Five sizes—13"
Full pammlan fmn
A. A. TOOLS (W),
197a, WHITEACRE ROAD,
ASBTON-UNDER-LYNE

SPENCER - WEST TELEVISION
PRE- AMPLIFIERS

are improving results for many
viewers, Type AC/2 10 gns.
Type A2 £4 16 0.

Particulars from SPENCER-WEST,
Quay Works, Gt. Yarmouth.

MAINS TRANSFORMERS, SCREENED,

FULLY INTERLEAVED AND
IMPREGNATED.

H.S.63, Input 200/250, Output

250/0/250, 60 m/A, 6.3 v. at 3 amp., i5/6

5v.at2amp. Half

H.5.40. Windings as above, 4 v, | Shrouded

at 4amp., 4 v, at 2 amp.

F.S.2. Input 200/250, Output

250/0/250, 80 m/A 19/6
F.S.3. Input 200/250, Output Fully

350/0/350, 6.3-4-0 v. at 4 amp, | Shrouded

5-4-0 v. at 2 amp.

H.S.2. Windings as F.5.2, 80 17/6

Half
FJIEJ. Windings as F.5.3, 80( Shrouded

F.4. Filament Transformer, 200/250
Input, 4 v. at 2 amp, Output, at 7/6
F.6. Filament Transformer, 200/250
Input, 6.3 v, at 2 amp. Output, at ... 7/6
F.44. Filament Transformer, 200/250
Input, 4 v. at 4 amp. Output, at ... 13/6
F.12. Filament Transformer, 200/250
Input, 12.6 v. tapped at 6.3 v. at 3 amp.,
at ... .. 15/6
F.24. Filament Transformer. 200[250
input, 24 v. tapped at I2v, at 3amp.,at  21/6
Multi-Ratio Output Transformerat 5/~
Midget Pentode Output Trans- -
former, at o .. perdozen 33/-

C.W.O. (add I/- in the £ for carriage) over £2.
Carriage oaid.
ALL THE ABOVE ARE NEW GOODS

H. ASHWORTH

676, GREAT HORTON RD.,
BRADFORD, YORKS.
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POTENTIOMETERS 'FREQUENCY STABILITY

Eu ANC IS ANOTHER GOOD FEATURE
Conversion of D.C to A.C. for use with tele-

R [ vision receivers and other apparatus requiring
maximum frequency stability means that the

converter used must be dependable under the
'ﬁ most adverse conditions. VALRADIO
VIBRATOR CONVERTERS are becoming in-

m;f;_‘"g;‘:‘:,:"f’rj:;":ﬁ';:g"‘ RYEES creasingly used for this very reason.

Characteristics: linear, log., semi-log., non- MODEL 230/175/24 v A L R

inductive, etc. Full details on request. D.C. input 24 volts, A.C.

RELIANCE MNFG. CO. (SOUTHWARK), LTD., output—230v./175 watts, Telephone : GULliver 5165 LTD,
Sutherland Road, Higham Hill, Walthamstow, E.I7. S0o0r75cps. £16 57 Fortess Rd., London, N.W.5

Telephone: Larkswood 3245 [

Printad in Grea$ Britain for the Publishers, 1Liyyx axp Boxs L1p., Dorset House, Stamtord Btreet, London, 8.E.1, by Tus CorxwaLL Prxss Lﬂ: Pu.m Garden, Btam{ford 51
Loadon, B.E.1. * Wireless World * can 'be obtained abroad {rom the tollowing—AUsTRALIA and NEW Zza. ZALAND ! Gordon & Goatch, Ltd. Iwp: A. H, Wheeler t Co.
Mawaps : Imoarial Nows Co.: Gordon & Gotoh, Ltd. 8ouTE Armioa : Central Newa Agensy. Ltd.: William Dawson & Bons (8.4.), 14d. Unreho STarxs: %ho International News Co.
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For

callin the
Experts ,

T.C.C.’s long experience in the applica-
tion of suppression devices cnables them
to offer a wide range of suppressors of
proved efficiency. In addition, T.C.C.’s
specialised manufacturing  techniques
have produced extremely compact types
which are easily fitted to equipment and

‘de effective suppression over an
exceedingly wide band of Radio frequen-
cies. Where specialised applications, not
covered by standard types, are required,
T.C.C.’s Technical Department will be
glad to advise. The new Wireless Tele-
graphy Bill will bring you many suppressor
problems — T.C.C. can solve them for
you. Write to-day for full details and
literature.

D sypoEasiR

i ////V/ﬁé//»ﬂp 2

IN THE BEST EQUIPMENT vYou'LlL sEE Y1028

NORTH ACTON - Telephone, ACORN 006l
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Photo by courtesy of ** His Master’s Voice''. Ersin Multicore Solder is
At ¢ His Master’s Voice (E.M.I.) factories at Hayes, Middlesex, supplied for factories ;nIbS ‘g
Ersin Multicore Solder is used in the manufacture of television and alloys and 9 gauges on 7 1b. g

. ) reels. Bulk priceson request. [l
radio receivers and radio gramophones. =3 = = —

3y

8]

lhe extra speed of SINGLE COREO;'I ERSIN

Ersin Flux enables less

A, soldered with single - core The easiest way in
to be incorporated in sineolderNSolder hlasgadhered which to see the three
all three cores only to the copper wire. A typi- cores in Ersin
than in the one core cal “dry joint.” B, soldered Multicore Solder s
of most single - core with Ersirt Multicore Soider has to hold a length over
solders. Thus you spread evenly over tinned cop- a flame, and, when
obtain more solder for per wire and oxidised nickel the solder is heated
a specific weight and tag. A sound mechanical and slightly, pull sharply.
EER WX electrical joint

L A

e~ sre v ——— . A -

The apparatus |l|u|d-

Above are seen soldered joints being made on

currants throu.h

ne wires and sol- Automatic Telephone Exchange Equipment at
j::‘:d‘:‘.:‘:,‘.&’.";‘:: Siemens Brothers & Co. Ltd. Woolwich Works,
.ql',':::',‘.nf“’;:"".’;: where. many millions of Ersin Multicore Soldey,
Arctic or theTropics joints -are made per week.

Size | Cartons ar available in the following Specifications:

Caralogue Alloy SW.G Approx. length List Price per
Ref. No. Tin:Lead phhb per carton  carton({subject)
. d.
C 16014, 6040 4 32 feet § 0
C 16018 6040 18 84 feet 6 9
C 14013 40'60 13 20 feet 410

THREE CORE SOLDER Cl40i6 4060 16 44 fect 5 3

MULTICORE SOLDERS LTD.. MELLIER HOUSE. ALBEMARLE STREET, LONDON, W.I. Tel. REGent 1411





