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TOINDUSTRY

. Callender’s have branch offices in each of the principal
cities of Great Britain  Staffed by specialists they are fully
equipped to meet the needs of the electrical industry

Our National Sales and Technical Advisory Service 1is
available through the branch offices to all electrical engineers.
This service commands the resources of the World’s largest
manutacturing, marketing and contracting group concerned with
electrical transmission and distribution, radio and telecommuni-
cation equipment

"BRITISH INSULATED CALLENDER’S CABLES LIMITED |

NORFOLK HOUSE, NORFOLK STREET, LONDON W.C2
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The 50-range Modei / Universal
AvoMeter, the pioneer of the compre-
hensive range of *Avo’’ Precision
Instruments, is the world’s most widely
used combination electrical testing
instrument. Fully descriptive pamphlet
available from the Sole Proprietors and
Manufacturers :—

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO, LTD.

WINDER HOUSE «- DOUGLAS STREET - LONDON - S-w-1I TELEPHONE : VICTORIAI$04/9

1
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Owing to high R.F. rating and smé dimensions, U.1.C. Ceramic Pot Capacitors are eminently
suitable for working at high loads and high voltages. Full technical data furnished on request.

UNITED INSULATOR CO. LTD. OAKCROFT RD. TOLWORTH, SURBITON, SURREY

Telephone: ELMbridge 5241 (6 lines). Telegrams: Calanel, Surbiton.

dan
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A Superb Instrument for the Perfect

Reproduction of Gramophone Records

Here at last is an instrument which will
give you the perfect record reproduction

of which you have dreamed . . . the full
beauty of the quiet passages . . . the
excitement of the finale . . . the vigour

of the bass . .. the trill of the soprano.
And the Collaro Microgram is completely
self contained . . . completely portable.
Just plug in ... and hear your records
as they were meant to be heard. Ask to
hear the Microgram at your usual dealer’s

. or write to address below
for Illustrated  Brochure.

The < De Luxe” Model illustrated
is complete with 6} inch Speaker,
and lightweight Crystal Pick-up,
neatly fitted into a handsome
im’tation lizard-skin case.

e @BLILARD

PRICES :
— De Luxe Model £19 19

l L. l.a q l.a m Plus Purchase Tax £4 8 8
Standard Model £16 16

W& %cu‘c QWW Plus Purchase Tax £3 14 8

Trade Enquiries to :—
Telephone :

COLLARO LTD., RIPPLE WORKS, BY.PASS RD., BARKING, ESSEX Rippleway 3333

—
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* A.F. ATTENUATOR, TYPE 1358
Frequency Range, zero to 20Kcs. Input Impedance,
600 ohms. Attenuation, 0-110 dB in steps of | dB,

195 nominal voltage ratio.
Internal Termination of 600
ohmsatoption.
Dissipation, 2

watts.

|

|

!

| Y% DIODE

‘ VOLTMETER,
TYPE 281

¢/s. to 250 Mc/s.
4+ 29, of F.S.D. Stable zero setting. Alternative

PERTRIX RADIO BATTERIES, model having additional d.c. voltage ranges available.

in the red and yellow pack, arc now ) - 5

‘ 0.1-150 volts, 50

firmly established in the post-war
market. One reason—a Pertrix battery
supplies power and nothing else. No '

mush or crackle to interfere with '
. . % HIGH DISSIPATION
good listening — the result of a ] RESISTANCE BOX, TYPE 1752

. . i 3 . i . 0-1 meg. in 5 decades. 6 watts per resistor, 60 watts
battery d01ng its work qumd}’ effici- ' per decade, except last decade which is 20 watts.

ently and unobtrusively. What’s Accuracy 4 59,. Voltage limit 1,000 volts.
) . PRICES ON APPLICATION
more it goes on doing it for a long | ”/
time. Stick to Pertrix. .
e to Tettix u%gelz//monuonlzs LTD.

HOLSUN BATTERIES LTD nonuuuwooo.unn@

137 Victoria Street, London, S.W.I. Py
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NEW
RANGE

/@ WESTINGHOUSEI®)

ESTALIT
H.T. RECTIFIERS

These new units are the latest development in rec-
tifier engineering and, while only a fraction of the
size, weight and price of the earlier designs which
made Westinghouse metal rectifiers world-famous,
are more efficient and, if possible, even more
reliable. A wide range of outputs is available,
suitable for AC and AC/DC receivers, battery
-~ o eliminators and for speaker field excitation.

A
i
AL + -

INPUT QUTPUT

SEi
“TERMINALS OF
TRANSFORMER

|

Voltage-doubler circuit Half-wave circuit

Details are given in leaflet. MR. |4 Suppt. |, a copy of which
will be sent on request to Dept. W.W.

WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, N.1
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The better they are made
the more outstanding the results

MADE IN THREE PRINCIPAL MATERIALS.
FREQUELEX. An insulating material of low Dielectric
Loss, for Coil Formers, Aerial 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.

Bullers See.

"telé,e VY

BULLERS LOW LOSS CERAMICS

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

Radio

Frequency
Bridge

15 Ke/s. to 5 Me/s.

) This instrument measures a wide range
of capacity, resistance, and inductance,
as well as impedances, such as lines, which
may be floating, unbalanced or balanced

=" with the centre point earthed. It is capable
of selectmg the capacity between any pair of electrodes in a
three-elecirode condenser. Capacity and resistance are examined asa
parallel combination and, as the C and R multipliers are selected by

R.F. BRIDGE B 601.

Capacity : 0.01 pf. to 20,000 pf. in five ranges.
Resistance: |0 ohms to 10 megohms — 6 ranges.

Inductance values which will resonate the above separate switches, the loss factor for coils and condensers can be de-
Crprain B (BRGB encl oy, - Pheasees: termined over a wide range. The circuit is a development by Wayne
ing accuracy is constant to within | per cent. up .. .

to 3 Mc/s. and may fall to 2% at 5 Mc/s. Kerr of an original design by the B.B.C. Research Department.

Wayne Kerr

WAYNE KERR LABORATORIES, LIMITED, NEW MALDEN, SURREY * * TELEPHONF MALDEN 2202
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E

DUBILIE

DNDENSER CO. (1925) LTD.

Al D 1 4 A Tm \ ANGEAR A m
WHERE HIGH STABILITY IS ESSENTIAL

For operation in certain special conditions, a high degree of stability is the chief characteristic required of fixed
resistors. For example, in television, electronic and instrument applications where maintenance of maximum
stability is desired over long periods of continuous use, high stability in resistors must be the primary qualification.
The particular process of manufacture to which Dubilier High Stability Resistors are subjected ensures this
great stability of resistance value, coupled with a low temperature coefficient of resistance, a negligible
voltage-coefficient and a low *“ noise level ’'.

In all conditions where high stability is vital, a selection from this specially designed range of Dubilier High
Stability Resistors type R should be made. Full technical details and prices will be sent upon receipt of your enquiry.

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3
'Phone : Acorn 2241. 'Grams : Hivoltcon, Phone, London. Cables : Hivoltcon, London. Marconi lmemat:onal Code.

DIl
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ALL-IN- ONE

 RADIOMETER

\

tests everything electrical, Radio and
P.A. Equipments, Household appli-___J
ances of all kinds, Car Lighting Systems,
Bell and Teleprinter Circuits. May
be used on AC or DC mains.

Still in short supply but ask your Local Dealer
to put your name down on his waiting list.

<The SHERLOCK HOLMES OF RADIO SINCE 1930

Stabilisedﬁr lnsulatiron
BY MODERN IMPREGNATION METHODS

resistance as well as for the considerably reduced

HIGH-SPEED PRODUCTION S e

Now, special methods of continuous conveyor impregnation and buking developed with the use of HYMEG have still
further reduced processing times to a fraction of those previously believed necessary.

Often faster than infra-red baking with none of the defects, reduced handling, absence of special jigs, with complete
freedom from blistering, bubbling and porosity, are some of the advantages claimed and substantiated for HYMEG
High Speed Production methods.

HYMEG Synthetic [nsulating Varnishes are
recognised and widely used for their mechanical
rigidity, improvement of electrical properties of
windings ; heat, moisture, oil, acid and alkali

After much research in our laboratories and in
conjunction with many well - known specialist
manufacturers, we have now evolved the Hymeglas
system of Insulation which comprises modifications
of Hymeg as used for coil impregnation to meet

the varying conditions applying to each field

GLASS FIBRE INSULATION SYSTEM
of manufacture.

This integrated system of developmerit is!successful in enabling machines to be designed and operated without weak links

in the chain of insulation below 200°C. Thus the fullest advantage is taken of modern glass fibre insulation by providing

a degree of bonding and insulation at every point in which the uniting of Hymeg impregnation with the Hymeg as uscd

{g; sul}a]sidiary insulations gives a solid homogeneous winding of equally efficient characteristics and heat resistance
oughout.

Hymeglas therefore virtually eliminates any risk of insulation failure and enables motors and the like to operate under
abnormal conditions for long periods without risk of electrical breakdown.

Due to the excellent space factor of glass fibre as compared with the more usual asbestos and mica Class B insulations, it
is often possible in redesigning with the Hymeglas system to employ larger copper sections with well-known advantages.

The Berger Technical Service—the research work of which produced ‘“ HYMEG *’ and ‘* HYMEGLAS >’
is available to advisc manufacturers on all problems of insulation. Get in touch now with—

LEWIS BERGER & SONS LTD. (Est. 1760)
35, BERKELEY SQUARE, LONDON, W.1.
Telephone : MAY/fair 917i.

MANUFACTURERS OF HIGH-PERFORMANCE INSULATING VARNISHES AND ENAMELS
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AERIAL INSTALLATION ACCESSORIES

I. Pyrex D°"}? Bowl Insualtors -+ each 14 13, Telcon 150 ohm Twin Line e ..peryd. 06
2. Pyrex ‘* Egg '’ Aerial Insulators ... 00 @ 1/3 (Also available in 300 ohm, same price.)
3. Porcelain **Egg '’ Aerial Insulators ... ,, 0/5s (4. Belling-Lee Twin 80 ohm ** Television "’

4. Pyrex ‘* Aerial *’ Insulators oo m 1/- Cable LTI 074
5. Eddystone No. 999 Aerial Insulators ... ,, 26 I5. Webb's Car Aerlal available for either

6. S.P.D.T. Knife Switch 16 buffer or scuttle fixing ... .. each 23/6
0 @ 16. Screened Leads and Connectors for Car

7. 2in. Ceramic Spreaders ... oo o 0/8 Aerial . . " 3/6
8. 6in. Ceramic Spreaders ... . 1/6 17. Londex AECOI5  Aerial Relay.
9. Webb’s 600-ohm Feeder, ready bullt in D.P.D.T. changeover, rated for |5

35ft. lengths, with Polythene Spreaders amps R.F. Coil operation é volts A.C. ,, 10/-
securely moulded into wire every 20in. (8. Londex AECO4 Aerial Retay.
Supplied on drums ready for winding D.P.D.T. changeover. rated for 4 amps

off and immediate use ... per 35ft. drum 26/3 R.F. Coil operation 6 volts A.C. ® 57/6
(0. Co-axial Cable 80 ohm (fin. dia) ...peryd. 1 19 Belling-Lee Adjustable Plug and Socket

1 40 ohm (7 in. dia.) 16 for Co-axial Cable . 0 3/-
y ” oo 18 1. e oo 20. Eddystone  Feed- through lnsulator.

12, 00 +» 80 ohm (}in. dia.) e 13 No. 1018, 2}in. long e e 2/6

Now available for immediate delivery

EDDYSTONE '640’

COMMUNICATIONS RECEIVER

Specifically designed for Amateur Band Communi-

cations Coverage 31—[.7Mc/s. *The first British
design worthy of the British amateur.” Vide *S.W.
Magazine,"’

See it in our showrooms or write for full specification.
PRICE £42 -0 0 PLUS £9 -0 "7 PURCHASE TAX

14, SOHO STREET, OXFORD STREET, LONDON, w.l|

Telephone : GERrard 2039.  Shop hours: 9 a.m.—5.30 p.m. Sats., 9 a.m.—I p.m.



10 Advertisements Wireless World  Novewber., 194
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A new and improved edition of this popular publica-
tion that possesses such an intimate appeal for every
‘“Ham '’ and short-wave constructor has just been
published and is available at all Eddystone Registered
Dealers. This new Eddystone Manual is larger than
the last and contains, in even greater detail, highly
interesting constructional articles on how to build
a Short Wave Battery Receiver, detailed instructions
to make a one-valve V.H.F. Pre-selector, all informa-
tion to construct a 3-valve V.H.F. Straight Receiver,
precise data to produce a 60 Megacycle Crystal
Controlled Transmitter, Heterodyne Frequency Meter,
notes on aerial systems, etc.—in short, a mine of
information you will find most helpful. Contact
your Eddystone Retailer and secure YOUR copy

now.
(If you do nat know your local Eddystone Dealer, we will,
if ycu desire, send you his address, Please send prstage.
We do NOT suppiv direct.)

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

L0 S f NATIONAL

RADIO SERVICEMAN
DEALER AND OWNER EMERGENCY
A well equipped and versatile firm

The man who enrols for an I.C.S.

RadioCourse learnsradiothoroughly,

completely, practically. When he .

earns his Diploma, he will KNOW (light engineering) wishes to increase

radio. We are not content mereiy to :

teach the principles of radio, we want 3 [PIRSSENE RIS (R 1k We are

to show our students how to apply specialists in metal pressings, drawn
tubes, injection mouldings, and
components for the electrical and
radio trades. We could make
available for sub-contract work

that training in practical, every-day
radio service work. We train them

power presses from 6 tons to 70
tons.

to be successful !
Write to the 1.C.8. Advisory Dept. stating your
requirements. Our advice is free.

anssssansnan==.YOU may use this coOUpPON-a=casacunaa

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

Please explain fully about your instruction in the subject marked X
Complete Radio Engineering Radio Segice Engine;rig.g
Radio Service and Sales ementary Radio I . )

And the following Radis Examinations:— Your enql‘”nes will be welcome and

British Institution of Radio Engineers receive our energetic attention.
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications |

Wirsleas'Operatars and Wirstsas Mactaslcs. L& JARRETT, RAINSFORD & LAUGHTON LTD.,

1:C.S.  students for Examinations are

Nome,.= Age — | LOWER ESSEX STREET,
| BIRMINGHAM, 5

Quantity runs would be required.

Addr
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RANGE
Capacr iy Peak Working Re‘ail
MFDS Yol s Price
.‘gNGLE SECTIONS
(600v Surge)
32 450 2.
(550v, Surge)
100 250 13/6
250 100 136
500 50 13/6
1000 25 13/6
2000 12 13/6
DUAL SECTIONS
88 500 12/6
(600v, Surge)
16-16 450 13/6
(550v. Surge)
32-24 350v. 13/6
TRIPLE SECTIONS
8-8-4 500 i15/-
(600v. Surge)
16-16-8 450 15/6
(550v, Surge)
20-20-20 350v. 14/6

We show above the rcnze at present standard-
ised in an aluminium can m2asuring 33" < 11",
fitted with 5-pin valve base. This list will be ad-
ded to frcm time to time, cccording to demand.

World

From being the wayward child,
the Electrolytie Capacitor, as a
result of continuous research
and the rigours of hard usage
under years of active service
conditions, has beeome the

model offspring in the matter of

reliability and efficieney.

Even so, accidents must and will
happen, and particularly at
publie mectings and functions it

CAPACITORS

Advertisements 11

Plug-in Electrolytics

is vital to be able to loeate and
correct a cause of breakdown
instantly . . . or even before it
happens.

It ean be more than a mere in-
convenience to have to loeate by
test a defaulting eapacitor,
disconnect from the wiring and
replace with a new one. The
advent of the T.C.C. Plug-in
lectrolytic reduces such
anxieties to almost nil and the
replacement time to a matter of
sceonds. It now takes no longer
to replace than a valve.

Although the present-day de-
pendability of T.C.C. produe-
tions is such that you may never
have to do this, you should be
prepared for the time. . . .

WHEN SECONDS COUNT.

NSER CO.LTD.

Telephone, ACORN 006l
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:]5_5’_ eal;a, lo hake Pok-ups

you Know :

The know-how in the manufacture of

exing fon

MOVING COIL 'PICK-UPS

7 -‘_7_ ; is the result of
- long  experience
land precision
watch - making
standards  which
| give a finely con-
’structed instru-
- | ment the details
of which are shown
; \ in the sectional
diagram.

DE LUXE MODEL @ Robust design. Accidental dropping on record
will not damage Pick-up @ Extremely low moment of inertia (80 milli-
grams total weight of movement) @ Pure sine wave with no harmonic
distortion @ Automatic needle or sapphire changing opens new fidelity
field to the amateur @ Can be used with normal record changer without
fear of damage. Price (without sapphire) £5.10.0. plus 24/6 P.T.
PLUG-IN HEADS
Available in both
iunior and De Luxe
types to fit Collaro
and Garrard arms, thus
providing easy
change-over from
Magnetic types. Input conversion may be required. (See our Technical
Brochure.) Price 49/6, plus | 1/- P.T. Separate Ejector for De Luxe type,
30/10, plus 6/10 P.T.

Sapphire Needle with specially tapered shan', 15/3 (incl. P.T.)
PRE-AMPLIFIERS having an inverse of the recording characteristic
incorporated are available for use with pick-ups. These are necessary

w‘it:\aome amplifiers. Price complete with valve and input Transformer,
€6.1.0.

Announcing The NEW LEXINGTON

IS-WATT HIGH FIDELITY

AMPLIFIER

Designed in our laboratories for
use with our own Pick-ups, also
as an Audio-channel for high
quality local station radio feeder
units.

The amplifier is available
completely constructed or the
necessary circuit diagrams and

technical details can be supplied
to technical amateurs who prefer
to do their own construction.
In addition techoical details and circuit
are also available showing the construction
of a high quality RADIO FEEDER UNIT
incorporating local stations and television sound bands for use with the
above amplifier, making a perfect combination for the co i b
Prices and details of the above will be sent upon request.

This service is introduced at the request of the many satisfied users of
our Pick-ups.
Illustrated Technical Brochure upon request.
Export and Trade Enquiries invited.

COOPER

Hanway WORKS  |nEanesT station
5 o | FOTTENMAM coURT
I $3 o °| MANUFACTURING CO.
T ) £ EPomon | HANWAY WORKS,
"o HANWAYST., LONDON,W.1

OXFORD STREET NEW OXFORD STREET

TN

Telephone ; MUSeum 9779
SALES OFFICES—Top Floor

Wircless World November, 1947

@o r/{('ﬁj o/
& 50 4-@/,@,

Delephone - WOOLWICH 1422
CAMBRIDGE ROW - WOOLWICH S-E'18

RAYTHEON CONTRIBUTIONS to development of Hearing Aids

Pictured above is the latest Raytheon Flat Hearing Aid Tube . . .

the CK512AX . .. and a group of the earliest Raytheon Hearing
Aid tubes.

Apart from the improvement in hearing qualities, just look at
the differenze in size ! Though less in height and of much smaller
cross section, the present Raytheon Flat Valve provides five times the life.

This is but one of many developments which have made Raytheon
the leading Hearing Aid Valve . . outnumbering all other makes
combined by nine to one !

Ask for complete information. Address your inquiry to Submarine
Signal Company (London) Ltd., Artillery
House, Artillery Row, London, S.W.I,
England, or to :

RAYTHEON MANUFACTURING COMPANY
INTERNATIONAL DIVISION
60 EAST 42nd STREET
NEW YORK 17, N. Y, U.S. A,

Execellonce in loctionies

o
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Special Offer of Ex-Govt. Receivers, etc.

Model *AN/APA-1. Ex-U.S.A.
10-VALVE COMMUNICATION FRACTIONAL H.P. A.C. MOTORS | \\epicAN AIRGRAFT RADAR UNIT
RECEIVER—Type R1155 Converted trom ex-Govt. Generators |

Brush type 220-
230 v. 30 eyeles
approx, 5,000 |
r.pan, Overall
diam, 10 x din.
lin. rpindle ex-
tends lin. both |

nds, Post
; § .extra.37 6 |

A new
delivery! AIRBORNE G.P. TRANSMITTERS
These vets are equal to new, need only & power pach for I Typﬁ 1154. A few only to clear. i
immediate uce (see * W.W.” July, 1'46). Freq. range Complete with 4 valves. Frequency coverage, 500 ke/s,
7.3 mie 8. 0r 1,300 ke's., complete with 10 valves, including | 59¢ ke s, 10 me/s, 3 mc/s, 2.35 mc/a, 8 mie/s., 2.5 me's.
magle cye. Hnclosed in rong wetal box ... @48 | Power input 1,200 v., 200 mfa. H.T. 6 v. 4 Ampe LT,
Each receiver s aerial tested. [ Chasais slze, ldin. x 13in. x 8in. In metal cabinet. | 150 500 oveten. Complete with 3in. Cathode Ray Tube

Carriage and packing 76 extra. No C.0.D. Supplied in strong wood case, with metal bound corners 11 valv P ch, etc. In black crackle metal
POWER-PACK 220-250 v. A.C. for above | 3 carrsing handles, enily adapted for BB 47 6| cue.  timnd new ani bores, weith Tou © £4.10.0
is available to CALLERS ONLY GIITEME C:;rrlaze ami Packing 10 .~”e.xtra. | instructions, Carr. paid .............. . .
o Ex-R.A.F. CAMERA MOTORS |
Type Demolition Mk. 1. W Dimensions 37 x2° x 14" 12v. and 24v, 8/6 ‘ 4-VALvE su:::&g RECEIVER
Ex-ARMY TEST SET— NE — - - —
PULSE MODULATOR AND MIXER Type 18 Mk. 111
| w6331

-8 o Vaiven: two 6J5, three VR66, one VRE5, one EB34, and l
Rectifier 5U4. Transformers, resistances, con. 47 /6
densers, atc. /

POLARISED RELAYS

115 ohms + 115 ohms. 6in. x Jin, 6!-
ROTARY CONVERTERS

24 v. D.C. Input, 230 v, 50~~A.C., 75 watts Output.

Complete with voltmeter and contruls. Silent runbing.
Useful for bungalowa and yachts, Housed £I 2.10.0

in metal cabinet. Kor callers onlv.

RADAR VIEWING UNITS
Consi: of 6in. di El fc C.R. Tube, 7
valves including four EF50, potentiometers, resistances
and other asaociated components. In metal cabinet

Pur eireuit continuity and 1 testi ) ; 108 XBZr‘z‘:l'n ({53 aonoacccacoceanca £3-7-6 | Ranze 6-9 me’s, Complete with valves, 465 37 6
l';wh;:;::x:’omﬁhz &.uegﬁiagl’:ﬁ £3_|o_o p— — = ——————— | KC. IF. Carr.paid  ..ooviivivnnnnnn...
|Super Quality Heavy Duty TWIN-| o
Type R1147B ',,Ehﬁxiﬂ- .SI_'ID'NG RESISTANG?G 6-VALVE SHORT-WAVE RECEIVER
7-VALVE U.M.F. RECEIVER e L -+ 398]  Precision-built Communication Type
BAMP. weriiiiniiiis 136 Type R208

Range approx. 200 megacycles Sinile Element 14 ahin at oon . 138
: ELECTRO MAGNETIC COUNTERS

Ex-G.P.O. every one perfect, electro-magnetic, 500 ohm
eoil, countlng to 9,499, operated from 25v.-50v. 5 /6
b.C.. many industrial and domestic applications
— A I |
| TELEPHONE LINE or UNISELECTOR
SWITCHES

P S <ty @

i« or t6-Lauk, 26
comstants, Have
various applications
inchiding  autoe

e ) ange :
m‘f'h, tuning, cir 10-60 me.s
enit zelection, ctr
Uperates on 25-50v. | Buitable for AC 100-230 v, or 6-v. battery operation. Metul
28,6 | rectifiers, B.F.0, Built-ln Speaker, Super Slow motion

! dial. Provisiap for pbints, etc, A real super job in grey

A Real Opportunity !

Beautifully constructed and fitted with miero-condenser 1 3
30 - | metal cabinet. Complete with Valves and

drive. Valve type two EF50, two EF36, oue each EBC33, 18 o o
RL7, RL16. In black metal case 8 x 7 x £2 7 6 S T B — — | Vibratorready touse .................. O
6in, Bet, complete, with valves .......... LD ® We do not issue lists or catalogues Carriageand packing 12/8 extra.

LONDON CENTRAL RADIO STORES, 23, LISLE ST. (GERrard 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday.
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YOUR CHOICE
for QUALITY

Manufacturers of high quality Broad-
cast Receivers and Radiograms de-
signed for Home and the Export
Market. The Export Models have : ;
fully  tropicalised  components, i
achieving unsurpassed short-wave CHAIRSIDE MODEL. 2450

performance. The housing o! this Receiver .5 \mhiuo in that it is contained in =
bevelled piate-glass mirrnr cabinet, fitted to a wrought iron trame-
work finished In Cream ename!. It embodies all the latest technica!

Special dials supplied for any country developments for easy handiing, range »nd clarity of reception, and
provideﬁ n':vt onty a first-clags radio put an attancuve plece of luir‘n}-
PRICES AND FULL PART]CULARS ON REQUEST ;\:‘;es:lvr:unga:\g;:eplace a Chairside Table and wili harmonise with

SYMPHONY MODEL A420

This new Receiver em! adles the very Iatest techn’que in construction. The
cabinet is richly veneered in Walnut with a cross banding of Macassar
fbony. Ciearly readable edge-|it dial with an 81in traveise magic eye and
2-gear control,” Instant unerring selection of the required frequency range.
Antnmatic volunie control and an I F trap are incorporated in the clrcuit.
Sockets are provided for gramophone pick up and exteng'un speaker,

Allander Radio Receivers were chosen by the Councit of Industrial

Deign for “ENTERPRISE SCOTLAND" Exhibition, 1947.

ALLANDER

UNRBREPEATABLE!!!
TRIPLETT

LATEST
MULTI-RANGE

METER

The Finest * Ham ' Meter made

Designed exclusively for Amateur use.
Supplied Complete with black hide
carrying case, at less than to-day’s
price for a meter without any of the
following features :—
(1) The Metar is 1,000 ohms per

volt.

{2) itsself-contained batteries allow
of accurate measuring from as
fow as } ohm to } megohm
Even higher ranges can be With this Meter there is no meter-

.

ALLANDER INDUSTRIES LTD.
48, Avenue St. Bridgeton, Glasgow, Scotland.

SOUND

»

SYSTEMS USED

obtained with the use of ing problem that you cannot tackle

external batteries. on the spot and with one instru-
(3) Current ranges are 10,100 and ment.

500 m/A.

It is complete with test leads, fine
(4) Volt ranges are 10, 50, 250,  black hide carrying case, and in its
1,000 and 5,000 volts at makers’ original carton. Supplies
1,000 ohms per volt, both A.C. are limited.
] NS, OUR PRICE WHILE THEY LAST IS
Many other brand new bargains
are given in our LIST No. §. ONLY 9 GUINEAS
Price 2}d., post free, b
CALLERS should watch our windows :g:’;y up, there cannot be any |
for many lines, such as QTubular ! BIRMINGHAM SOUND REPRODUCERS I-TD.
Steel U.S.A. Masts, etc. uantity
available does not justify our in- E ADIOMART CLAREMONT W\ ORKS, OLD HILL, STAFFS, TEL: CRADLEY HEATH 6212 3
(Swami _ivo. ]

cluding them in our current fist.

48 HOLLOWAY HEAD BIRMING HAM, | | LONCON OFFICE: 115 GOWER STREET, W.C.I.  TEL: EUSTON 75i5
[ ’ o 11

M-W.84
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There’s a size

for every job in

-

METALLISED
the S.P. range

BUSHES
of metallised

bushes

Please write for Catalogue No. 25.

STEATITE & PORCELAIN PRODUCTS LTD.@

STOURPORT ON SEVERN, WORCS. Telephone: Stourport lll. Telegrams: Steatain, Stourport

S.P.so
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DNERS RADIO LTD

wd‘we

0w LIPS

IN(REAS!NG THE STANDARD
RANGE TDO 66 POWER
TRANSFORMERS AVAILABLE
FOR PROMPT DELIVERY

A

BRITAINS FOREMOST
LREPRODUCERS-

@

Type Price |
No. Specification Retaif
R.I72 Secondary 250—0—250 v. 250 mA 75-
0—4—5 v. 3.5 amps.
0—4—6.3v. 4.0 amps.
0—4—6.3 v. 4.0 amps. |
R.I17S Secondary 300—0—300 v. 120 mA oo oo 51 |
0—4—S5 v, 2.5 amps. |
0—4—6.3v. 5 amps,
R.178 S=condary 300—0—300 v. 250 mA 796
0—4—5 v, 3.5 amps. l
0—4—6.3 v. 4.0 amps.
0—4—56.3 v. 4.0 amps. '
R.180 Secondary 350—0—350 v. 25? mA . 8l
—5 v. .5 amps, 2 )
0—4—63v.  40amps ' ﬂ/m m(drfﬂgﬂ/zﬁwﬁ?{..
0—4—6.3 v. 4.0 amps. s [
R.183 Secondary 400—350—0—350—400v. (20 mA ... 87,6 i NOLVERHAMP-TON’
0—4—5 v 3.5 amps. €ENGLAND.
0—4—6. 3 v. 4.0 amps. ‘
0—4—6.3 v. 3.0 amps.
R.187 Secondary 425—0—42S v. 180 mA 78/6
Sv. 3.5 amps.
0—4——6.3 v. 4,0 amps.
0—4——6.3 v. 3.0 amps.
R.190 Secondary 450—400—0—400—4SO0v. (80 mA ... 91/-
0—4—S v. 3.5 amps. B
0—4—6; v gg amps.
0—4—6.3 v .0 amps. ’ "
0—4—63v 2.0 amps. SEND TO VAI.I.ANCE S FOR Q'MAX Y e—
/ VHF (SCEMICHET. caco0oen00000006000000000 . £19 19 O
R.193 Secondary 35_4_0—420—0—\[ 400—43'552"\:55'250 mA ... 107/6 |l ASW6  Superhet Shor .
0—4-—6.3 v 4.0 amps. [Pk concoononononoa . £34 16 |
0—4—6.3 v 4.0 amps. | | Ab+ All Dry SW4 (e
0—4—6.3 v 3.0 amps. cluding P.T. ......... £1519 5
ADC Set of Coils for AD4 £2 5 6
R.19S Secondary S00—400—0-—400—S00v. 180 mA ... 89/ SMDA  Slow Motion Dial .. 15 6
0—4—S v. 3.5 amps. SMDAS Scale for SMDA ... 30
0—4—56.3 v. 3.0 amps. SMDAB Bali Drive for SMDA 3 3
0—4—6.3 v 3.0 amps. gnggs guﬁer‘Slo;ngouon Dlal £3 6 O
R.188 S dary 50)—0—S00 250 mA 127/6 cale for B . 6 6
G/ 0—4—S v. v 3_5";,“95' SMDBL SMDB less Slow Motion Drive . £1 9 6
0—4—6.3 v, 4.0 amps. C7960  Metal Cabinet ... £4 14 6
0—4—6.3 v. 4.0 amps. C6760  Meral Cabinet . £313 6
0—4—6.3 v. 3.0 amps. ::'949: ::strument zlal... = . per td!cz. z
strument Name Plates ............ . per doz.
R.1S7 Secondary S00—1250—0—1250—IS00v. 180 mA 165 BD27S Engraved instrument diat and knob .......c..eevnnens 4 3
R.1S9 1S00—12S0—0—1250—1S00 v. 250 mA 225 B27S [EFN Rl aonooocencocconogooommaomogoencoan 23
R.(62 2000—1750~0—17S0—2000 v. 250 mA ns. | | pO400  Engraved instrument dial and knob HIH
al e e s s ele et e e el s el
L.41S 0—4—S—63v. 3.5 amps. 318 BDV400 Vernier for BD400 [N
L.416 0—4—S—6.3v. 6.0 amps. 34/- ECIB Chassis Cutter | Jin. Ig 6
L.460 4v. 10 amps. C.T. 34/6 Cl4 Chassis Cutter [}in, 12 6
CCl2 Chassis Cutter 1}in. .. 12 6
L 63v. 8amps. C.T. 36/- FDSS  Fiexible Driving Shaft Siin. 6 0
L.466 7.S5v. Samps.C.T. 33/6 FDS8 Flexible Driving Shaft e}m 6 6
L.470 0—4—6.3v. 2amps. C.T. 35,. TC) Tank Coil Unit, Mk, 1 .. £3 9 6
0—4——6.3 v. 2amps. C.T. 2(7:“ Téan:(‘Co.l‘l' U:lb Mk. 7l| . £6 E 2
oil for Tank Unit, 7 m/cs .
s 2830 IR s (R8T L, 40- || Ci4  Coil for Tank Unic, 14 m/cs. 14 6
A.402 4v. 6amps, C.T. (2kV wkg.) 40.- c28 Coil for ?nk Unit, ga mics. . :g 6
i H A CSé Coil for Tank Unit, $6 m/cs. 6
Prices now subject to |0 per cent. increase. | cL Coil Links I, 2, or 3 turns . 3 0
CN Neutralising Condenser .... 1t 6
@ THE COMPLETE NEW RANGE OF 66 SOMERFORD POWER i AW Absorption Wavemeter £1 15 0
TRANSFORMERS (S DESCRIBED IN OUR REVISED LIST L.M.T.4, AWR2 7 m/cs. inductance for AW, | 39
WHICH WILL BE GLADLY SENT ON REQUEST AWR4 14 m/cs, Inductance for AW . 39
AWRS 28 m/cs.Inductance for AW 3 9
Meter for ARSS £2 19 6
Please send your orders and enquiries for our prompt attention. All
R A D l 0 goods well packed and despatched C.W.QO. or C.O.D. whichever
suits you better. When sending C.W.O. please include sufficient for
ll M ITED packing and postage.
. .
VALLANCE'S, 144 Briggate, Leeds 1
D * CHRISTCHURCH e HANTS | Lot _can_signs GBSX—G2HHY—G3IABD—G3AHV—G3BDD,
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PHOTO CELLS CATHODE RAY TUBES VALVES

The General Efectric Co.. Ltd , Magnet Flouse, Kingsway, W.C.2.
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AUTOMATIC

HE NV [COLECTRIC uicn seeep precision

COIL

Machine Type Al/l

WINDING

A few features :

Totally
headstock.

enclosed

Ease of operation and
setting.

Winding of 2 coils
simultaneously.

Clear wire guage
indicator.

Wire feed from back
of coil—ease of paper
insertion.

Hand brake wheel.

Carriage setting

WINDING.

KOLECTRIC L™

Write us for full information of this NEW DEVELOPMENT IN (OIl "™

Enclosed drive, with
pedal control.

20, Avonmore Rd..
LONDON, W.14

o

O AT

Suitable for all types of
sound measurement rang-
ing from the volume of
noise of a whisper to that
of a factory hooter. Simple
to operate ; completely
self-contained ; rugged and
portable.

WIDE RANGE—34 to 130
decibels.
NON-DIRECTIONAL
SOUND-CELL TYPE
MICROPHONE — remov-
able for special applications.
SLOW-FAST METER.
INTERNAL CALIBRA.-
TION SYSTEM.

THREE WEIGHTING NET-
WORKS

COMPLETE ABSENCE OF
INDUCTANCES in con-
struction enables accurate
readings in presence of
magnetic fields.

DAWE INSTRUMENTS LTD., HARLEQUIN AVE., GT. WEST ROAD,
BRENTFORD, MIDDX. Phone : EALING 1850

¥«
"FOR

W)

X

)

((dcded

77

MEN ONLY /nrereszed in

Seamless, one-piece, metal bellows . . . formed
in one continuous operation by a process unique
in this country, with a uniformity of wall-thick-
ness unobtainable by any other method ... No
annealing, no spinning, no localised strain or
thinning ; wnone of the limitations of metallic
diaphragms.

These bellows, though no thicker than paper—
the walls range from 4/1000” to 7/1000"—are
tough, resilient, and combine the characteristics
of a coiled compression spring, a packless gland,
and a non-ferrous hermetically scaled contalner,
Every bellows is pretested during forming and
has a high degree of uniformity oflife, perform-
ance and reliability in operation. Available in
root diameters of §” to 37, outside diameters
%" to 48"

Write for the Hydroflex Brochure Y

*

Refrigeration

Temperature
Control

Air compressors
Water pumps
Paper machines
Gland seals

Thermostatic &
pressure
operated
appliances

!
T

Drayton Hydroflex METAL BELLOWS

Orayton Regulator & Instrument Co. Ltd., West Drayton, Mdx,
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MORRIS & CO. (RADIO) LTD.

ALL POST ORDERS to 167 LOWER CLAPTON RD., LONDON, E.S.
ALL CALLERS to 169 FLEET STREET, LONDON, E.C.4.

Terms of Business : Cash with order or C.0.D. over £1.

PREMIER RADIO COMPANY

Phone : Amherst 4723.
'Phone : Central 2833.

Send 2} stamp for new Nov. 1947 list.

RADIOGRAM CABINETS

Dignified appearance and good workmanship. Size
31}iu. high, 18}in. deep, 33 wide. French polished,
veneered walnut., Price £28, Also available complete
with electric motor, auto stop and magnetic pick-up.

£34 5s. 0d.
Ditto with Rothermel Crystal Pick-up. £36 2s. 1d., o
with 8 record-mixer changer, £45 7s. 6d.

SUPER OUTPUT TRANSFORMERS. By means of a
serien parallcl arrangement wherein the maximuin
winding is used for each ratio extremely high efficiency
is obtained. Any valve single or pushpull may be matched
toany voice Coil (2 to 30 ohmin) type Mo. 15.15 watts, 30,-.

§-VALVE SUPERHET RADIO. Smplly CCH35
EF39, ERC33, CL33, CY31 valves; operate on 100-
250 volta AC, DC maius, Cover 13-40, 40-100, 200-550
meters. Gram position on wave change switch. EXT
L/8 terminals, 8-inch energised Bpeaker; dial aperture
12 x 4in.: enamelled steel cabinet, 18in. high x 15in,
wide x 9in. deep.  Manufactured by Portogram Ltd.
for Navy Welfare Centres. A fortunate purchase
enables us to offer these fine sets at £12 10s., including
Purchase Tax. Packing and carriage 10'- extra. Strongly
recormmended as a Radiogram Chaxsix in conjunction with
Cahinet, illustrated ahove,

METERS. A huge purchase of military surplus meters
allows ns to offer the following hargaina, Best makes
Bakelite vases, prices ave appro. ¢ original cost,

Ranue FAt.  Basie Fitting Type Price
am. Movement.
v, 34" M A Flsh MIAC 126
500 M, A U7 —  Proj. MUDC 126
10 v, @2 3M/A PFlsh .8
24A o —  Flush 76
1A 23" —  Port 8
3KV 41" 20 M,A Flush 20.-
20A 2 23 M/A Flush M,CDC 7.8
10A 2 12} M/A Flush M'CD.C 78
254 3, 5MA Flush MCDC 7.8
254 31" 2M'A Proj, MCDC.... 78

OSCILLOGRAPH POWER UNIT KITS. Input 230 v.
juclude transformer, metal rectifiers, voltage doubling
and smoothiug condenser.
Type 409, output H0 v,

Type 410, output 1,800 v.
STANDARD OUTPUT TRANSFORMERS, Match any

puat&-pull peutodes to 3 or 15 ohms. Handles 8 watts,
17/

AIR-DIELECTRIC TRIMMERS, Super-midget variables
ceramic in{ulmion. screw-driver adjustment. 25, 50 or
100 pF -

VARIABLE CONDENSERS. Ceramic insulation. 2-
ang .0005, 8/8 ; 3-gang .0006, 10/- ; 4-gang .0005,
0/ ; 1-gang .0005, 5/- ; 2-gang .00016, B/~ ; 3-gang

00016, 10/- ; 3-gang .0003, 10, -,

GRAMOPHONE AMPLIFIER KIT, A complete kit
of parts to construct a good quality maina-driven 2j-
watt gramophone amplifier. May be used with any
pick-up. Complete with circuit, £3 5s.

MIDGET RADIO KITS

MIDGET RADIO KIT. Build your own mideet radio.
A complete set of parts, including valves, loudspeaker
and ipstructions. In fact., everything except cabinet
vevessary to buikl 4-valve Medinm and long Wave
T.R F, radio operating on 200-230 v. mainy, A Cor naoe
Valve line-up, K7, 6J7, 2346, 25V35. Wavelengths
covered 200-557 and 700-2,000,  8ize 10 x 6 x 6in. _ Com-
pletely drilled chassis. Price, Inctuding tax, £7 7. 84
SUPERHET MIDGET RADIO KIT. A complete kit of
parts for a d-valve superhet. Covers 16-50 and 200-557
metres, AC DC 200-250 v. 6K8, 6K7, 6Q7, 2548, 265,
size, 10 x 6 x6in. Completely drilled chassiv. Price
including tax, £8 5s.

An attractive lrown bakelite cabinet, as illustrated
above, can be supplied for either kit at a cost of 25 «.
MAINS TRANSFORMERS. All input, 230 v. 50 c.
Type 30, output 30 v. 4 a., 20 - ; Type 31, output 40 v.
3 a and 104 v. 1} a. (aute-wound), 21 -3 Type 32,
700 + 700 150 m/A, 1,000 v, 30 m/A (half wave), 4v. 1 a.
4v.3-5a., 40, - ; Type 33,32, 34,36, 38 v.at2a,15 -
R.A.F. 1155 Receivers. Complete with valves, £12 10s.
to callers. Packing and carriage, 30 - extra. 230v.
A,C powerpack for sanie, 50+,

CRYSTAL RECEIVER KIT. Complete with phones.
The iden] Christmar gift for the schuolboy, 10, -,
WEARITE TUNING PACK. A super job. Completely
wired with padders and trimers. Long- medinm- and
short-waves. Iron core colls, 42 -.

FERRANTI 1 MILLIAMP METERS, 3lin. exterual
diameter. flush mounting, with self-contained Westing-
house bridge rectitier. Scale marked 0-10 volts with
fifty divisions, titted in well-made wouoden box 6 x 3 x Hh

138

2.VALVE SHORT-WAVE BATTERY KIT, A complete
kit of parts for a 2-valve receiver, covering 15-600 metres,
jncluding valves, coils, dritled chassis, H.T. and L.T. dry
hatteries. to last approyimately 6 to 12 monthe. A pair
of donble headphones and full instructions. Prive
£310s. An extra coil can be supplied covering 600-1,K0
metres at 4,«,

SUPERHET TUNING PACKS.
aligned, 13-40, 40-120, bW ) metres. R.F. stage,
465 Kk c.: 9 connections ouly. Complete with 3-gauy
condenser, (alibrated, engraved Perspex dial, and 8 M.
drive. Litz wound polystyrene insulation, permeability
tuned I.F"a,7 h, c. band width. Price complete £3 17, 64,

DENCO C.T.3 COIL TURRET COVERS. .15 tu 42 m cs-
in six bands. Consists of completely wired coil pach for
communication receiver, inciuding trimimuers, padders,
seales, knobs, Mecbauical bandspread, 1.F. 1.6 n cs.
R.F. stage, iron cores, polystyrene insulation. Circuits
available at 1 6. Price €7 0s, 104.

LOUDSPEAKERS. 5in. P.M., 15 -, with trans, 20 -,
Gin. M., 17'6. with trans,, 22 6, Sin. P.M,, 20 -,
with trans., 26« 9 in, P.M. 15 €6 watt, 38 -, 10in.
P.M., 15§26 watt, 47 8. 10in, PM. 352 4 watt, 30 -,
12in, P.M. 1562 12 watt, £5, 12ib. P.M. 15 212
watt twin-cone high tidelity, £8 8s. 12in. P.M. 20
watt, £9. 6in. 1,140 Q Field with trans,, 27 6. 10iu.
2,100 §2 Field 3§26 watt, 27 6.

BABY ALARM KIT, Consists of a complete kit of parts
for a mains-driven 1ifi h and Midget
wpea'eer, to enable sound of baby's breathing or crying
to be heard in any room. Comiplete with circuit. 55,

CONDENSERS., First grade oilfilled condensers
at a ridiculous price, 1 M.F, 1,000 v.w,, 1/-; 1 M.F,
5/-; 1 M.F.5,000v.w.,7/8 ; 2M.F. 600v.w,

. 2 MF, 1,000 v.w., 2 8 ; 4 M.F. 1,000 v.w,, 5/6 :
4 MF, 750 v.w., 4, 4 M.F. 2,000 v.w, 12/8. D/C
to A/C converters, Type 1, input 12 v, D/C. Output,
230 v. 50 ¢. 15 w., £8. Type 2, input 18/24 v. D/C.
Output 230 v, 50 ¢, 100 w., £5, Type 3, input 100 v.
D,C. Output 230 v, 50 ¢, 200 watts, £8.

Campletely wired and

PREMIER
PEDESTAL PLAYING DESKS

A well made mahogany fiuished pedestal cabinet, con-
taining a quality electric grasephone motor and pick-up
in upper compartment, and record space in lower,
Height, 30in.  Width, 16in. Depth, 13in. Price £13 18s.

SHORT-WAVE CONDENSERS. High-grade ceramic
insulation, super midget type, single gangs available in
10, 20, 50, 75 (75 pi. has double spindle for ganging).
Price 2.6,

2-GANG, in 4, 8, 9.6,27.1, 30,75 p.f. Price § -,

WAVE CHANGE SWITCHES. Available with any of
following wafers : 2-pole 3-way, 3-pole 3-way, 4-pole
4-pole 4-way, 2-pole G-way, 1-pole
y: 1 gang, 4-; 2-gang, 5.6 :

)
T .

METAL RECTIFIERS

Output Volts Current Type Price
600 .. .. 40 m'a. H.W, 5-
oK% L. 40 m/a. H.W.or V.. 5/
425 .. ‘e .. B3ma. H.W.orv.b. 5/«

% .. s .. 75ma, Bridee 16
16 5a ) .. lamp. Bridge 12,8
EL] aa aa .. 1} amp. Bridge 28/
16 .. .. .. 3 amps. Bridge 30/-
moo oo .. Samps. Bridge 378

+ . oo .o lamp. HLW.
ALUMINIUM CHASSIS. ‘Substantially made of bright

alurniniumn, with four sides,

7 x 3} x 2in, 46 8l x4 x2in, ., 56
10x 8 x2hin. .. 7- 12x9x2}in. .., ki

14 x 9 x 24in. 83 16 < 8 x 2}in, .. 86
20 x 8 x 23in. 108 22x10x2)in. .. 13/8

TYPE 103 ROTARY TRANSFORMER. Normal rating
ia10 v, b, Cinput. Output, 300 volts 30 m/a and 6.5 voits
3 4. ,C. By applying between 200 and 250 volts D/C
10 the H.T. output side the two low-tensjon windings
1may be used to charge accumulators. The 19-volt aide
will charge a 6-volt accumulator at 2-3 amps. the 6.5 side
a 2-volt accumulator at 1-2 2. With a 12-volt juput to
the 19-volt side, 180 v, at 30 m’a and 4 v, at 3 a. may
be obtained. With a 6-volt juput to the 6.5 side, 160 v.
at 30 mi,a may be obtained. By extending the spindle
which ig flush with the frame and applying 200 to 230v,
D C mains to the 300 v, side, the unit becomes a powerful
high-speed electric motor, suitable for small drilling
machines, ete. Simllarly, it may be used with 6 or 12 v.
input to the 6.5 v. or 19 v. side. It employs a powerful
ring magnet and is of substautial construction, costing
originally over £5. A fartunate purchase enables us
10 ofter these fine unlts at 10;=,

TRANSFORMER CARCASES, Fxcellent for rewinding.
200 watts, 15,-. Military surplus tubes, unused and
guaranteed, EF50, @/-; FEAS50, 5/-; 6KT7, Qe
VU120, 12,8 ; 68N7, /- ; 6AG7, b/-; 6AC7, 5/-:
645, 36 ; VR150, 7.6 ; 8°4, 10/- : 2050, 10/
SPECIAL OFFER.—High-grade microammeters, ¥.8.D,
0-500, Hcele marked 0-15 and 0-600 (fifty divislons)
500 £2 Resistance,  Price 76, Worlh 40/-.
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T/Jey’ll never miss

a minute of

CHILDREN'S HOUR
oif you rely on

[fitb
i
U

i

ISSUED BY
THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED

EDXQA

|

|
|
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This

Vibratorpack developed by

Specialists will enable users of battery SMALLER
sets to operate from a 6-volt car th aé'meﬂ’y HT.
accumulator, thus eliminating ex- Size:7 < 54 x 3

pensive H.T. battery replacements.
Careful design has eliminated all
Interference.  Consumption is less
than  amp.

M aslwadm

VIBRATORPACK
MASTERADIO LTD., fales Dept., 319/32(, Euston Foad, London, N.W.)

—Wharfedale-

Public Address
LOUDSPEAKER

W.12

Die Cast Non-reso-
nant Chassis with
accurate rear sus-
pension. Impedance,

15 ohms. Diameter,
12”. Weight 11} Ib. Peak input, 1§ watts.

13,000 LINES FLUX DENSITY
Price 135/-
Made and Guaranteed by
WHARFEDALE WIRELESS
WORKS

BRADFORD ROAD, IDLE, BRADFORD.
Telephone : |die 461 Telegrams : Wharfde', Idle, Bradford

—
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HE L.A.L. Unit Oscilloscope presents
an entircly original approach to

a new departure
OSCILLOSCOPE DESIGN

Advertisements

We suggest the following representative Units for
general investigation :

TYPE 15. C.R.T. unit with 6” tube and self con-
problems confronting the research tained shift supplies.
engineer and industrial user. TYPE 84. Time Base; 5—200,000 cps. with sweep
expansion ; automatic synchronizing;
Constructed on the Unit principle, we can push-pull deflection; single or triggered
supply apparatus for every need from D.C. sweep-
TYPE 84Y. Amplifier ; gain 25, (cathode follower

to radio frequencies.

Built in multiple plugs and sockets with
mechanical couples, instantaneously complete
all electrical circuits and secure a number
of Units into a rigid assembly without

the use of tools.

input) or 600; response level + |db.
[0—100,000 cps. useful at 0.5 Mc.;
push-pull deflection.

Also available :—

D.C. Amplifiers, medium and high gain.
Extra low frequency time base.
Circular or spiral heptode time base.
Voltage calibrator.

21

Fully described in our illustrated feaflets;
Your copies will be sent by return of post.

OOAG sci/oscofe

LYDIATE - ASH LABORATORIES

LYDIATE W ORCS.

ASH, NEAR BROMSGROVE,
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1817

l he I "Ob lem The directional response characteristic of single unit loud-

speakers is very pronounced at the higher audio frequencies
which aré audible only in a comparatively narrow channel directly in front of the
reproducer with a corresponding lack of intelligibility and brilliance elsewhere.
This feature is particularly troublesome when high quality sound reproduction is
required in public halls, theatres and small cinemas where the size and expense of a large
dual channel loudspeaker system is often not justified.

T @
h e so l “ t' o “ It is for such installations that the Vitavox Bitone Reproducer

has been designed. High frequency reproduction in this
instrument is handled by a small multicellular horn and moving coil pressure unit, this
assembly providing adequate coverage and at the same time because of its high efficiency, a
rising high note characteristic which is an advantage in auditorium reproduction, A 124
moving coil cone type loudspeaker operating in a vented enclosure reproduces low frequencies
and a cross-over filter network is fitted to divide the frequency spectrum correctly between
the two units. The whole assembly is mounted in a polished Walnut finished cabinet as
standard, Oak and Mahogany venecred models being available to special order, and can-be
relied upon for applications where quality of performance rather than first cost is the main

consideration.

S PECIFICATI)ION AND PRICES
Power Handling Capacity : Model 610—10 watts; Model 620—20 watts, Sise:
32"x217x20". Terminating Impedance : 1'5 ochms. Filter Attenuation : 12 d.b.
per octave. H. I, Distribution (appx): 60° x 40°.

MODEL 610 — £42 0 0

MODEL 620 — £50 0 0

VITAVOX LTD., WESTMORELAND ROAD, LONDON, N.W.9, TEL: COLINDALE 8671-3

- - - DEPENDABILITY

Reception conditions range from excel-
lent to very poor; signal strength from
strong to vary weak, and to cope suc-
cessfully with all sg_ch conditions, you
need a pair of highly sensitive and
dependable headphones.

K you want maximum reception
results you should insist that your
local dealer supplies you with a pair
of the righ:ly famous S. G. BROWN
Type 'F' h:adphones. Sea, land
and air W/T operators, servicemen.
exparimenters and radio amateurs
all vouch for their dep :ndability

N oV
THE
AMBASSADOR
4756 Chassis

% % AN ENTIRELY NEW RECEIVER WITH
* % % % % % QUALITY REPRODUCTION
SPECIFICATION: Thisis a chassis which will appeal to

TYPE ‘F’ (Featherweight)

Price 25/- per pair.
YOUR LOCAL DEALER CAN SUPPLY

the Short-Wave onthusiast who also appreciates quality .
reproduction. A 5 valve A.C. superhet with six wave bands, Descriptive Brochure " W.W." gives details of full range.
all coil ranges, with electrical bandspread on principal >. W. Prices from 2§/- up to 105/- for Moving Coil Type ‘K ".
bands. Available with or without L.W band. Brochure **W.W. * sent on request.
Immediate Delivery can be given. |
WRITE "OR FULL DETAILS TO i— | "Phone ; , '
ACOrn @]«W
LEA 4

AMBASSADOR RADIO WORKS saz1

HUTCHINSON LANE, BRIGHOUSE. YORKS. VICTORIA ROAD, NORTH ACTON, LONDON, W.3
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PRECISION

New intricate instruments and & : o/

machines, in turn create new uses
for the technique of rubber bonded
to metal. One of these uses is in
the delicate STYLUS unit of the
Decca ffrr pick-up which is carried
by two rubber parts, enabling the
steel holder with its sapphire point
to float and freely transmit to the
amplifier, the full range of
frequencies impressed on the record.

Rubber bonded to metal has been
the answer to many problems of
delicate suspension ; of vibration
and of power transmission. Have

BONDING
of RUBBER

to METAL

you a problem we might solve ?

¢ ), STYLUS UNIT of the
NEW DECCA
Cncorporaled in the
“DECOLA"de luxe
ELECTRIC RECORD REPRODUCER

ffirr pickup

RUBBER BONDERS LIMITED

ENGINEERS lz RUBBER

FLEXILANT
D UNSTABLE

e Ll PHONE HDUNSTABLE

BONDED TO METAL

W ORKS

BEDS.

8 0 315
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We believe that the only way to build a
receiver is to begin at the beginning with a sound circuit
design~—a design that’s been tested and re-tested—a design
that will stand up to the most critical examination. From
this design a prototype is constructed in which every
component receives the some rigorous testing. We leave the
experts to pass judgment on the resulting Sobell receivers.
We are confident that for ease of control and absolute
fidelity of reproduction these models will be found to
have no equals—that, in fact, you will pronounce them
i to be ‘technically outstanding’.

MODEL 516
T.G. TABLE
RADIOGRAM

Roll top gives easy access to
gramophone turntable. The receiver is a S-valve
super-het. operating from 200/250 volts, 40/100
cycles per second A.C. supply. Wave range : 16-50
metres; 193-577 metres; 800-2, 140 metres.

SOBELL
MODEL 717
7-VALVE
RECEIVER

Wirceless World

Novemoer, 1947

NEW TYPES FOR
MIDGET RECEIVERS
HEARING AIDS
METEOROLOGICAL
INSTRUMENTS
ETC.

HIVACLIMITE

THE _SCIENTIFIC
VALVE

BRITISH

D

MADE

————
————
—
-

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

Built with a push-pull
output stage giving 8 watts
undistorted output. Incorporates a

10

ioudspeaker. Covers long, medium and two short wave
ranges. Voltages as for 516 T.G.

TWO YEARS' FREE ALL-IN SERVICE IN THE HOME |
Advt. of Sobell Industries Led., Langley Park, near Slough, Bucks.

\.

rTransformers
aren’

pegs.

j

t clothes

Clothes pegs work just
as well on any line.
Transformers are only
completely efficient
when built for the job
they have to do. That's
why we specialise in
building transformers
for special industrial
purposes. If you want
transformers designed
and built to do a
definite job, we can
help you.

A A &
4 & & 4
| ! ]
1

‘PURPOSE~-BUILT"

U000

TRANSFORMERS JR i)

NORTHGATE STREET DEVIZES.

ava, e

Phone 536
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Keep abreast of the

The finest goods from every part of the world will be on display
in Canada in 1948. You can see them . . . compare them. You can
meet the representatives of many manufacturers, from many nations

- exchange ideas and e¢stablish contacts.

Canada’s first International Trade Fair sponsored by the Cana-
dian Government - will bring buyer and seller together on an inter-
national scale. There will be exhibits representing hundreds of
industries, from a score of countries.

Plan NOW to attend the Canadian International Trade Fair in 1948.
If you cannot attend personally, send a representative. Full details,
including information on transportation and accommodation, are
available from—

LONDON : R. P. Bower, Commercial Secretary, Office of the High Commissioner for
Canada, Canada House, Trafalgar Square, S.W 1.

LIVERPOOL : M. ¥. Vechsler, Canadian Goverment Trade Conunissioner, Martins
Bank Building, Water Streer.

GLASGOW : G. F. G. Hughes, Acting Canadian Govermment Trade Convnissioner
200, St. Vincent Street.

DEPARTMENT OF TRADE AND COMMERCE

OTTAWA CANADA
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TRANSFORMERS,
COILS AND
CHOKES

TEAM VALLEY, GATESHEAD

R.M. ELECTRIC LTD., I't, ENGLAND

“M.R.SUPPLIES Ltd.—
Nwaﬂﬁuugngxﬁzh!oEmﬁledelivSirodmltock‘ ' AT YOUR REQUEST P

prices nett.
ROTARY CONVERTERS (ex-Admiralty) Patt. Nu. 1336A.  Input 160 110 v. D.C. | THE NEW

Output 230 v, 50 ¢. A.C. Rated at 200 watts, but capable vf heavier duty. Fully

enclosed in housing 14in. long by 11}in. high by %in, dia., rigid naval spec. Weight

47 Ibs. Just right for ships and showmen, and domestic use on 100,110 v. D.C.

supplies, £8/10/- (carr. etc., 10/-),

SMALL ELECTRIC BLOWERS, 12 v. A.C./D.C. Outlet aperiure }in. sq. Length

5in., width 4}in. Remarkably ethicient, 35/-.

BATTERY CHARGING KITS for full -amps. Far better cumponents than those |
n 1ally made charg very simple construction. N.T.C. Metal { \

car Fault Tracer

i
Rectlfier for charging up to 12 v., 22 6. Mains Transformer. prim :—200 220 240 v., |
sec. tapped for 6 and 12 v. charge, finished in die-cast brackets with terminal boards, |
38/8. Rotary Rheostat, panel mtg., with 2}in. control kpob, 4 ohms 4.5 amp. (or ——

is now in production,

9 ohms 3 amps), 23/6. Panel Ammeter, 3§in., 0/5 amps., 28/6. Suitable Steel ..
Case, perforated, 7,8. The kit, from present stocks only, £5 18,6, carr. pald (or | permitting
items sold separately). | E

STAGE DIMMERS. Controlling stated load from “ full-bright " to ** blackout,” ASIER

at 220/240 v. Fitted slow motion drive, handwheel, flicker switch and *'off** Resi

position. 500-watts, £5 186 ; 1,000-watts. £7 26 : 1,500-watts, £8/126: esistance
2.500-watts, £8/15/« (carr. 3 - any one). and Capacity

P.A. SPEAKERS. The highly efticient Reslo Reflected Horn type with 10-watt
P.M. m/coil pressure unit, 15 ohms., flare 12in, long and 14in.dis. On swivel bracket
with mtg. pillar, with wheel-bolts for clamping at any angle. Only afew, all brapd
new aud perfect, £7/12 6 (des. 5/-). STEEL TRIPODS to suit these and all other
P.A. speakers, collapsing to 3ft. and extending to 12it. Perfectly rigid under all
conditions, 55 - (desp. 3/6).

@.E.C. SENTOR INDUSTRIAL SPEAKERS, in metal drum 1lin, dia., with front |
and rear grille, titted P.M. M Coil Unit bandling 8-watts, with multi-matching
transformer. These are a great success as extension speaker in kitchen, club-rooms,

Measurements
together with
MORE RAPID
Signal Tracing
from Aerial

iactories, etc., and have really excellent response. A few left at only 57 6 each
esp- 2 ) ' Socket to
MICROPHONE STANDS. Fitting }in.(26), First-quality chronijumn plateand strongly Loudspe aker

made, (,‘ollazpsible type, folding to 21t. iin. and ext. to 31t. 6in., 3-draw stem, tripod
feet. rigil, 52 6. Heavy three-claw baxe type (rec. for m coil micx.), 2-draw ext. 1o h

feet. pigid, 52 6, Hewvy hreerlan Lu i e 1t e et | || The Labgear Fault Tracer
tnaterials and platiug these are the last we 1 offer at above prices.)

SMALL UNIVERSAL L.V, MOTORS, 12 24 v. A.C./D.(". Length 3in., width 2iin., CCMBINES IN ONE CCMPREHENSIVE INSTRUMENT ALL THE

Ho. spindle. Ball-bearing. ldeal for lah, stirrers, cine, fans, and (wheu suitably CHIEF TEST GEAR REQUIRED FOR YCUR SERVICE DEPT

weared) gramo-motors,  Opportuuity at 17 6 each. R N N N

ggr RECTIFJERS. 'r‘.{é Tubular type. 1.0007\5 Tuna., 156 5 2000 v, i ma., ﬁe{_u!',nnce Bsndwle @ Signal Generator ® Capacity Bridge
o Lo 10w 3 2,000 v, 10 ma., 75 - LT, [ ) H i

MINIATURE PIEZO-CRYSTAL MICROPEONES (Rothrrial). Made for deaf-arvls, lnsulut‘;::r're‘:tpepr 3 ° gi“;:::lg"rcll:lelrtor : !v-f;;lpx‘:welzgi‘:':?:x

but suitable for zll microphone purposes, wonderfully sens , with 5 megohm

lvading {ucotporated, Model ** A" L}iu, dia., 20 6. Mudel " B,” 1.365in. dia

(mietal diaphragm), 25 -, (These are unhoused tneerty).

PIEZO-CRYSTAL PICK-UP HEADS (Kothermal). For replaciug agnetic types

on Garrard and Collaro urms, giving far better performance either 46 11.

REISTANCE BOXES (Decade type). Ry best precisjon makers. Units 0 10, tens

0/100, with addition 100 ohmns, (can be altered Into multlpller)‘l l-‘lttedl’;'umer

i coit galvo. Switchlng for Wheatstunc Bridge and vther tests. In portable casc ' b t I

16 by 7} by 6in. Exceptional opportunity for labs., colleges, ete., 85/~ (des, 2/-). J" y 0" r. "1' ‘ Py
Please include sufficient for packing despatch. Excess relunded.

M.R. SUPPLIES Ltd., 68, New Oxford Street, London, W.0.1. | | | WILLOW PLACE, rhone. 291 CAMBRIDGE

NOTE~In addition to Electronic Visual
Indication, facilities for Aural Checking
are still retained in this instrument.

— = S — —

Telephone : MUSeum 2958,
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This is an actual  size
*edge-on ' photogre ph (f
a 5" Truvox WAFER
Speaker.

Available in four sizes, 23", 31", 5" and 5} the
WAF ¢ s space probl in "*midgets,
personal receivers, car radios, television re-
ceivers and intercom systems i—
Depth less than one third of diameter
Light weight
High sensitivity
Even Response
Negligible external magnetic field

Patents pending

IRUYOA

TRUVOX ENGINEERING CO LTD
EXHIBITION GROUNDS WEMBLEY MIDDX

==yt e ——
1.X.84

XOANYL Y3IVAA XOANYL LEERZ XOANYL CEER 2 XOo ‘Nl LEEA 2V

Y3V

¥idVAA
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Another Marconi

Achievement

A NEW LIGHTWEIGHT AUTOMATIC DIRECTION
FINDER FOR AIRCRAFT (TYPE A.D.7092)

Setting a new standard in performance, this
fully automatic radio compass is the latest of
a long line of successful airborne direction-
finders developed by Marconi engineers.

Size: 124" x 8" x 5"

(31.7¢ms.x20.3cms.x12.7 cms.)

Weight : Receiver 15 lbs. (8.2kgs.)

All-up weight of typical installation :

35 lbs. (19.1 kgs.)

Frequency Coverage: 150 Kc/s-2 Mc/s. Exceptionally good

sensitivity and selectivity.

Equally suitable for use on broadcast, radio beacon or

simultaneous radio range transmissions.

Engineered to fit standard R.C.E.E.A. racking.
Automatic variable quadrantal

error corrector with single-screw

adjustment.

g v

.

=

y Sy
/.'m

-

Standard dashboard
e type of azimuth indi-

e cator (incorporating
tuning indicator)
available in two sizes
for use by pilot or

navigator.
cHlotem; Mﬂ 7con?
1807/947
/JW MARCONI'S WIRELESS TFLFGRAPH CO. LTD

(AIR DEPARTMENT) MARCON! HOUSE, CHELMSFORD
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SOUND
DESIGN

Specify

Radio Valves and
Cathode Ray Tubes

THE EDISON SWAN ELECTRIC CO. LTD., I55 CHARING CROSS ROAD, LONDON, W.C.2

R.M.52
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“WEARITE®
products embodies all your needs in Mains
Transformers, ILF. and
Minjature LF. Transformers
*‘HYPERLOY?™”
Vibrators, Coils and Ceramic
Switches. Your dealer should

time-proven

Chokes,

\‘1."*‘.‘ A W

be able t» supply from stock.
If any difficulty, write
to us giving his name.
If you haven’t yet had
our Catalogue giving full
information on
“WEARITE" Compo-
nents, write today.

2 LORD NORTH ST.. LONDON, S.W.I.

TELEPHONE ABBEY 2126, FACTORY: SOUTH SHIELDS, CO. DURHAM
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VALVES AND THEIR APPLICATIONS

By M. G. SCROGGIE, B.Sc., MILEE.
Mullard GAS TRIODE EN31

time base generation has always been the

most widely used. The main reason for its
popularity in that role is its ability to change
suddenly from zero to a heavy current at a low
voltage, and thereby to discharge a capacitor so
quickly that the flyback is accomplished in a very
small fraction .of the whole cycle. By contrast, a
hard valve requires some amplified triggering
device to speed up the discharge. and even then is
not such a low-resistance “ switch.”

O F the many applications of * soft > triodes,

The explanation, of course, is that directly any
appreciable electron current starts to flow through
low-pressure gas the molecules are ionized, or
split up into electrons and positive ions, forming
an electrically-neutral highly-conducting cloud.
It is as if the anode were suddenly brought
within a microscopic distance of the cathode,
There is therefore, negligible space charge for the
anode voltage to overcome, even when the current
is very heavy. The anode-to-cathode voltage is
constant at quite a moderate critical value,
depending on the kind of gas enclosed. Although
the 33 V drop in the EN 31 is higher than in a
mercury-vapour valve, its characteristics depend
much less on temperature.

Since the control grid is smothered by the
conducting cloud, it ceases to control, until the
discharge ends through lack of voltage to main-
tain it. Its function is then to determine, by the
negative bias applied, the anode voltage needed to
re-start the discharge, and hence the amplitude of
the time-base voltage. In the EN 31, 1 volt of
bias is needed for every 35 additional anode volts.

The circuit diagram shows a very simple form
of time base generator. It can, of course, be

modified to include one of the usual linearizing
devices, but except for precise work the stroke is
linear enough if restricted to about 30 or 40 V.
R1 controls the speed of charge, and R2 the bias.
R3is to limit the discharge to the rated maximum,
750 mA. 2  for every HT volt is well on the safe
side. R4 is another limiting resistance, to keep
the grid current within 1 mA. The total resistance
between grid and cathode should be 0.75Mg
at most; preferably less. Since the bias required
for control is only 1-35th of the anode voltage, the
heater can be joined to —HT without fear of its
voltage to cathode exceeding the rated limits of
Oto-100 V.

+ 250v

% 25Kn
l
RI 2 _ FREQUENCY
27 0'5MA MAX,
1 OSuf

0-1Mn 3 e s =
< >
i 500A%  FREQUENCY|RANGE
2

] Irql
T.T..T.

63v 0-001-|
0-Oluk 3% | T oS
3 R2. e
S
SYNC AMPLITUDE 05MnS OQUIPUT
oSMa /%’SKA MAX, b3 25-25.000¢/8
o—1 o

Mullard

A

This is the eleventh of a series written by M. G.
Scroggie, B.Sc., M.I.E.E., the well-known Consulting
Radio Engineer. Reprints for schools and technical
colleges may be obtained free of charge from the
address below. Technical Data Sheets on. the EN31
and other valves are also available.

THE MULLARD WIRELESS SERVICE CO. LTD,,
TECHNICAL PUBLICATIONS DEPARTMENT,
CENTURY HOUSE, SHAFTESBURY AVE., W.C.2

Advertisement of The Mullard Wireless Service Co. Ltd,

(M.V.M. 46)
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Reflections on Olympia

tions ; to speak of their ephemeral and value-

less glamour ; to deplore waste of man-power
and material resources at a time of crisis. With
some plausibility, one may write off the huge
attendances at the recent Show by saying that
many visitors went there merely because it- was
a show, and not because they had any real interest
in radio. One may go on to urge that radio is
now too complex for the lay public anyway.

To argue in this ‘‘ superior "’ kind of way shows
a lack of appreciation of the conditions prevailing
in our rather irrational world. Some of the
criticisms are entirely unjustified on grounds of
fact: admittedly the visitors comprised a good
sprinkling of habitual exhibition addicts, but, from
our own observation the attendance was of high
average quality. A very large proportion of those
who went to Olympia were seriously interested,
and a considerable proportion of them were users
or potential users of communication or electronic
equipment—not merely of broadcast receivers.
The inclusion of exhibits of these classes of equip-
ment has been amply justified.

Without any doubt, the exhibition has been
successful in showing that the British radio
industry has succeeded, more than most others, in
adapting itself to post-war conditions and in pro-
ducing equipment that bears few visible traces of
the prevailing austerity. This is not to say that
there is evidence of wasteful lavishness; on the
contrary, a virtue is often made of necessity, and
methods are sometimes adopted which combine
improved performance with reduced consumption
of scarcc materials. That is real engineering pro-
gress.  The industry must have convinced every-
body that it now plays a worthy part in our
national economy, not only internally but as an
important contributor of foreign exchange. On
the wider issue, the exhibition—directly and
through the wide publicity given to it—has done
much to show the general public that wireless is

IT s easy to decry the whole idea of radio exhibi-

NOVEMBER, 1947

Price 1s. 6d.

something more than a means of distributing enter-
tainment ; it is a vital service in itself and an
essential ancilliary to many other services of a
modern society.  As sich, it is something to be
fostered and encouraged.

Elsewhere in this issue we review in detail the
trend of design in the principal classes of exhibits.
In considering such matters, there is inevitably a
temptation to compare things with those shown at
the last exhibition in 1939. In spite of the strides
that have been made in electrical design, perhaps
the most striking advance is in mechanical con-
struction. Radio has since its inception been weak
on this side, but lessons have been learned from
the war, and manufacturers have found out how to
make components and assemblies both well and
cheaply. Even some of the least expensive broad-
cast sets have attained a standard of execution and
finish that was never approached before the war.

Another tendency to be commended is the pro-
vision of broadcast receivers for the discriminating
user with requirements and tastes not catered for
by standardized productions. This tendency has
naturally been restricted by present shortages but
there are indications that when conditions allow the
demand for such sets will be amply met.

The more sympathetic attitude of the Post Office
towards applications for licences for communica-
tion services is probably responsible for the fact
that so many firms have started to produce low-
power transmitters and receivers for such purposes.
Provided that effective means can be devised for
controlling the use of radio by operators of road
vehicles, port authorities, towage companies, press
correspondents and the many other new users who
are envisaged, we welcome this extension of radio.
It is intcresting and perhaps significant that the
sharp line of demarcation between makers of
broadcast receivers and communication equipment
has entirely disappeared during the war. Many of
the larger firms now produce both ; it is all to the
good that we are tending to become one family.
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Push-pull Balance

By W. T. COCKING, M.L.EE.

NE of the more important
O reasons for adopting push-

pull amplification,
especially in an output stage, lies
in the fact that under ideal con-
ditions all even-order harmonics,
introduced by curvature of the
valve characteristics, are balanced
out and do not appear in the out-
put. In addition to this, the mean
anode currents of
the valves act in
opposition in the
output trans-
former and the
core consequently
works under bet-
ter conditions. Because of this
transformer distortion is also re-
duced.

It is important to notice that
the push-pull connection only re-
duces  even-order  harmonics.
Consequently, its use is of value
only if the distortion introduced
by the valves is predominantly of
this kind. This is so with triodes
and for long no other valves were
used in push-pull.

When operated under optimum
conditions for a single output
valve, a pentode or tetrode
usually introduces more third
than second harmonic. The use
of a pair of such valves in push-
pull then gives relatively little
advantage over a pair in parallel,
but there is still some advantage,
largely because of the improved
conditions in the output trans-
former brought about by the re-
moval of the direct polarizing
current.

The distortion introduced by a
tetrode or pentode depends very
much upon the magnitude of its
load resistance, however. With
a low value of load the distortion
is predominantly second har-
monic, just as with a triode, and
this distortion tends to decrease
as the load is increased, again just
as with a triode. Unlike the
triode, however, third harmonic
distortion grows rapidly as the
load resistance is increased.
Although small when this re-
sistance is small it greatly exceeds

the second harmonic when it
becomes high.
When pentodes are used in

Effect of Minor

Imperfections

push-pull, - therefore, it usually
pays to work with an effective
load on each which is much less
than the optimum for the non-
push-pull case. The third-har-
monic distortion is reduced and
the second-harmonic distortion is
balanced out by
the push-pull
connection.

While there is
no doubt at all
about the value
of push-pull in
both theory and practice, many
people realize that the ideal con-
ditions which are usually assumed
in theoretical discussions do not
exist in practice. They realize,
for instance, that the two valves
of a push-pull stage are never
exactly alike, and they wonder
how much the performance is
affected by this. Then, again,
they know that various balancing
schemes are sometimes recom-
mended and they wonder if they
are necessary when other ampli-
fiers perform satisfactorily with-
out them.

It is not casy to find answers
to questions such as these and
very little definite information on
the subject has been published.
The simplest method of attacking
the problem is to express the
characteristics of the valves by
power series, but even if only a
few terms are taken the expres-
sions become very cumbersome,
and it is not easy to take the load
impedance into account.

The equations in the Appendix
show the second- and third-har-
monic distortion produced by
valves  having characteristics
which can be represented by cubic
equations, ignoring the effect of
the load. The distortion for a pair
of valves in either parallel or
push-pull is given. The signal
voltages are represented by e, for
one valve and e¢,+e¢, for the
other; e, and e, are in opposite
phase for push-pull and ¢, is in
phase quadrature. This last term
is included so that the case when
the input voltages to the two

valves are not exactly in opposite
phase can be considered; ¢, on
the one hand and ¢, and e, on
the other are respectively u, and
#, times the actual input voltages
E,, E, and 130

First of all, ¢, will be taken as
zero. It can be seen from the
equations in the Appendix that
both the fundamental and third-
harmonic components are the
same whether the valves are in
parallel or in push-pull. With the
latter circuit both the out-of-
balance direct current in the out-
put transformer and the second-
harmonic distortion can be re-
duced to zero by the adjustment
of the relative values of v,, v,
e, and e,.

If the two valves are exactly
alike the requirement for perfect
balance is v,=v, and ¢,=e¢, ; that
is, the two valves must have the
same grid bias and their inputs
must have the same amplitude,
and be in opposite phase.

In this case the fundamental-
frequency current in the H.T.
lead is also zero. It is given by
Equ. (4) by writing minus signs
instead of + between the pairs
of terms in brackets. Because of
this a favourite way of balancing
a push-pull amplifier is to insert
a resistance shunted by a pair of
‘phones in the H.T. lead, as
shown dotted in Fig. 1, and to
adjust the relative values of the
input voltages E, and E, for zero
fundamental tone in the ’phones.

Of course, in this particular
case, since the output stage is
assumed itself to be perfectly
balanced, all that is done is to
equalize E, and E, and so to cor-
rect for imperfections in the pre-
ceding stage.

Balancing Adjustment

When the valves are not
identical, second-harmonic dis-
tortion in the output and the out-
of-balance mean current can both
be brought to zero by adjusting
the values of ¢,/¢, and v,/v,.
With no signal the out-of-balance
current depends only on v,/v,,
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but the condition for zero second-
harmonic distortion depends on
both e,/e, and v,/v.. The out
of-balance current with a signal
depends also on hoth e, /e, and
v,/v,, so that the zero signal
balance is not necessarily main-
tained when a signal is applied.

When e,=o0, Equ. (3) shows
that the out-of-balance current
can be brought to zero even when
the valves are not alike by ad-
justing v,/ v, with no applied sig-
nal.  Equ. (5) shows that the
second harmonic in the output
can also be brought to zero even
although the valves are not alike
by adjusting e, /e,. When this is
done the signal-dependent terms
in Equ. (3) are also zero, so that
just as in the case of identical
valves the second-harmonic and
out-of-balance curremts can be
made zero for all amplitudes of
input.

However, the fundamental-fre-
quency component in the H.T.
lead (Equ. (4) with — signs be-
fore each group of terms with
subscripts 2) is no longer necces-
sarily zero. This is also obvious
on physical grounds, for if the
valves are unlike they introduce
different percentages of  second
harmonic. When adjusted for
zero total second harmonic in the
output each valve must be giving
the same amplitude of sccond-
harmonic output. But if the per-
centages are different the funda-
mental outputs must also be
different, and so they cannot
balance in the H.T. lead.

It is thus clear that in the
general case the popular method
of balancing an amplifier for zero
fundamental component in the
H.T. lead will not necessarily
give zero second harmonic in the
output. It will only do so, in fact,
if the output valves are identical.

Strictly  speaking, therefore,
the right way of adjusting e,/e,
is directly for minimum second-
harmonic distortion in the output.
This is very inconvenicnt, how-
ever, for it demands the connec-
tion of a filter in the output to
suppress the strong fundamental
component.

It has been assumed so far that
the input voltages to the two
values are precisely in opposite
phase; i.e., e;=o0. In practice,
phase errors occur towards the
two ends of the frequency range
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They occur chiefly in the phase-
splitting circuits.  They can be
represented by a voltage E, which
is 9o deg out of phase with the
input E, to one of the valves, E,
itselfl being exactly in opposité
phase to E,.

Phase Unbalance

The effect of E, is to produce
output currents in quadrature to
those caused by E; and E,, but
through interaction between them
it does also produce currents
additive to the main ones. Be-
cause of the quadrature currents
it becomes impossible to balance
second-harmonic distortion to zero
and equality of mean anode cur-
rents cannot be maintained at all
signal levels.

However, these effects are very
small in practice because it is not
difficult to keep the phase errors
small. It is by no means easy to
make them zero but in a common
type of phase-splitter they can
be such that E, does not exceed
about 3 per cent of E,.

There are so many possible
causes of unbalance in a push-
pull stage that it might be
thought that a balancing ad-
justment would
be essential.
This is not so,
however, for a
surprisingly
large amount of

unbalance can
often be toler-
ated.

In general,
balancing  ad-
justments  are
undesirable  if
their use can be

avoided, for
their correct use
demands some

degree of skill.
It is, therefore,
the usual com-
mercial practice
to dispense with
them. This is done by determin-
ing a permissible degree of un-
balance which affects the perform-
ance negligibly, and then design-
ing the equipment so that this
degree of unbalance is not ex-
ceeded with any normal variations
of components and valves,

Under such conditions neither
the out-of-balance current nor the

Fig. 1.
cuit.

The basic push-pull cir-
The dotted components in
the H.T. lead are often inserted

when talancing a stage
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second-harmonic distortion will
usually be zero, but this does not
matter provided that the result-
ing distortion is small enough.
An output stage mignt, for in-
stance, be designed for 2 per cent
third-harmonic distortion at full
output.  The second-harmonic
distortion might vary from the
ideal zero to, perhaps, 1 per cent
according to the degree of balance
achieved.  The addition of 1 per
cent second harmonic to a stage
already giving 2 per cent third-
harmonic distortion is not likely
to be noticeable to the ear. The
total distortion is increased to
1004/ [0.02* + 0.01°] = 2.25 per
cent, little over 1db. Moreover,
the ear is more tolerant of second-
than of third-harmonic distortion.
It is, therefore, almost certain
that the extra distortion would

not be aurally detectable,
However, this may be, it is
certain that there is some degree
of second-llarmonic  distortion
relative to the third harmonic
which cannot be detected in any
listening test. Provided that the
second har-

monic can be

vilh kept below this
’ l figure, there-
% fore, its pres-

ence is im-
material, and it
an amplifier can
be designed
which is inher
ently well
enough bal-
anced to keep
the distortion
below this
figure its per-
formance is as
good as one
more perfectly
balanced. It is
also much more
satisfactory in
practice.

In order to
determine how
much unbalance
is permissiblc in an amplifier it
is necessary to know how much
second-harmonic distortion can
be allowed. This can only be
settled by elaborate listening tests
with large numbers of observers.
For present purposes it will be
assumed that an amount of
second harmonic equal to the
third harmonic is unimportant.
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Push-pull Balance —

This is a 3-db increase in distor-
tion from an ‘‘ideal” level of
—34db, assuming that 2 per cent
third harmonic is the target. The
distortion level thus rises from the
‘“ideal "’ —34db to —31db and
this in itself would not be readily
detected by ear. When the
greater tolerance of the ear to
second-harmonic  distortion is
taken into account, it seems
certain that its presence in this
degree is unimportant.

At present this must be largely
a matter of opinion, and it is pos-
sible to work out the permissible
unbalances for any desired ratio
of 2nd/3rd harmonic distortion.
In the following examples, how-
cver, a figure of unity for this
ratio is taken as the maximum
permissible.

For the present assume that
there is no phase unbalance
(¢e,=0). Then Equ. (9) in the
Appendix gives the ratio of 2nd/
3rd harmonic distortion. The
ratio does not depend only on the
ratios e,/e,, v,/v,, ¢,/¢,, d,/d,,
but also on ¢,/d,, ¢, and v,. It
is not, therefore, possible to derive
a general solution applicable to all
valves, but it is necessary to work
out the permissible unbalances {r
each case.

The best that can be done,
therefore, is to pick a typical case

Wireless World

correspond to a fictitious valve
having 300V H.T., —40V grid
bias, x=3 and a signal input of
40V peak. A single valve, or a

7 e . -
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input  voltages is permissible.
Curve B shows the effect, with
e,=e,, d,=d, of varying c,/c,
and curve C illustrates the effect
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PERCENTAGE UNBALANCE 1N E,/E,

Fig. 3. The effect of /varying e,fe,
/e

pair in parallel, produce 2 per cent
third-harmonic distortion and 10
per cent second harmonic. It is
required to determine how the
second-harmonic distortion of a
pair in push-pull varies with the
various out-of-balance elements.
This is done by taking the above
values for the valves and calculat-
ing the 2nd/3rd harmonic ratios
with the aid of Equ. (9). The re-
sults are shown in Fig. 2; curve A
shows how the harmonic ratio
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PERCENTAGE UNBALANCE AND PFRCENTAGE E,/E,

Fig. 2, The effect on the ratio of 2nd/3rd harmonic distortion of various
kinds of balance is chown here.

Curve A ¢)/¢, =d,/d, = v,/v,

efe; = d,/d, = v,/v,

Cefe, = /e, = vy,

Deje, = ¢)/e; = d,[d,

Eee, = c.fe, = d,/d,
and the following values will be
assumed : b, =2x10%, ¢, =
-3x107, d,=1.25%x10° ¢ =
120V, v,=180V. These values

= I, e, = 0, e,/e, varying.
=1, €, = 0, ¢,/c, varying.
=1, &; = o, d,/d, varying,
=1, & = 0, v,/v, varying.
= W,/v, =1, e,/e, varying.
varies as e, /e, varies for the case

when the valves are identical and
v,=v,. For unity distortion ratio
over 20 per cent unbalance of the

is shown here for the case when Vo[V, =1,
d,/d, = 1.2, and efe, — 0.03.

of varying d,/d, with c,=c,.
Even with 20 per cent difference
between either of these valve con-
stants the second harmonic does
not exceed 0.4 of the third.

The effect of varying v,fv, is
shown in curve D. This, however,
is not a grid-bias variation but one
of total voltage. It can be con-
verted to one of grid-bias varia-
tion in this instance by multiply-
ing the *‘ Percentage Unbalance *’
scale in Fig. 1 by 1.5. By using
equation (13) the effect of vary-
ing e,/e, can be computed and
is shown in curve E.

In a practical case these varia-
tions may all occur together but it
is clear from Fig. 2 that in order
of importance the various causes
of unbalance are ¢,/e,, v, /v,
e./e,, ¢, /¢, d,/d,. ~This is
rather a fortunate order, for the
valve variations arc of least im-
portance and it is these which are
least under the control of the
amplifier designer. It is well to
allow a maximum variation here
and it is not unreasonable to take
¢, /¢,=d,/d =1.2; that is, 20 per
cent unbalance between valves.

If the valves are operated in the
usual way with a common bias
resistor v,/v,=1. The out-of-
balance current in the output
transformer rarely exceeds 1omaA,
in practice, and this causes negli-
gible distortion when a well-
designed transformer having a
silicon-steel core is used.

The phase unbalance between
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the inputs is usually negligible
over the major p~-t of the audio-
frequency spectrum. At very low
and very high frequencies it be-
comes of appreciable magnitude
but with good design it is not
large. 1t occurs chiefly in the
phase-splitter and may amount to
about 3 per cent. The value of
e, /e, will, therefore, be taken as
0.03.

With thesc values as reasonable
tolerances to allow for variations
in values and for some phase un-
balance the ratio of 2nd to 3rd
harmonic distortion for various
values of e, /e, can now be calcu-
lated and the permissible input
unbalance so determined.

The result is shown by the curve
of Fig. 3 and it will be seen that
for unity distortion ratio an in-
put unbalance of as much as 13
per cent can be allowed. This is
for the worst case when the input
unbalance is in the same sense as
the others; when it is opposing, a
much bigger tolerance is permissi-
ble.

Grid-Current Effects

It will be clear from all this
that a push-pull stage is very far
from being critical and what at
first appear to be quite large
amounts of unbalance have quite
a small effect on the performance.
This is in accord with practical
experience.

In the foregoing it has been
assumed that there is no limit to
the permissible value of E,/E;
(e, ]e,) other than that set by the
appearance of excessive second-
harmonic distortion. This is not
the case, in practice, however, for
if the two input voltages are dis-
similar then one valve will run
into grid current earlier than the
other unless the valve with the
larger input has a proportionately
higher grid bias. Very serious
distortion usually occurs when grid
current starts, and if one valve
draws grid current before the
other the amplifier is overloading
Iefore the other valve is giving its
full output.

Conditions in this respect arc
likely to be at their worst when
an amplifier is carefully balanced
for zero second-harmonic and out-
of-balance currents ! The poorer
valve of the two may need the
greater input and the smaller grid
bias for balance.

The tolerance permissible on
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E,/E, is thus likely to be tighter
for the avoidance of marked dis-
parities in the grid-current over-
load points of the two valves than
for avoidance of second-harmonic
distortien. If the bias is 40V and
the maximum input is 4oV peak,
then with the 13 per cent toler-
ance found earlier, the input to
the other valve will be only 35.4V.
As the power output is propor-
tional to the square of the input
voltages it will beabout (75.4/80)*
=0.89 of that which would be ob-
tained with equal input voltages
and identical valves.

The loss is not large, but a
somewhat tighter input tolerance
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would seem desirable. It is sug-
gested that an input tolerance of
+ 5 per cent should be aimed at in
designing the preceding stages and
that there should be not more
than 3 per cent phase unbalance
at high and low frequencies
This permits rather greater toler-
ances on valves than have been
considered in the foregoing.

No attempt at balancing second-
harmonic distortion to zero should
normally be made and it is only
necessary to balance the mean
anode currents in exceptional
cases or when high-permeability
core material is used in the output
transformer.

APPENDIX.

Let the characteristics of valves 1 and 2 be expressed by

g = ay + D,)Vy + ¢,V2 4 V3

Tap = Ay + b,V, + ¢,V + d,V,?
where V,
V, Vo + Vo

- Vo + 1V + mE; sin wt = v, + e, sin w!
i/ ¥,y sin wt — pEgcos wt = v, — e, sin wl —e; €0s w!

(1)

(2)

When the values are combined in push-pull the effective current is iy, — i,

whereas when they are in parallel it is 7, + i, and \,

vy + eysin ot

Inserting the values of V', and V, in (1) and (2) and expinding, we get :—

Out-of-balance D.C. component

IDC

(ay—ay) + (byry —byvy) + {€y0y% — €053 + (v — dyrr)?)
+ (crey? —c,?) + 3 (dyer oy — doeyry) — heyes® —Fegtudy - . B R )

l'undamental frequency component -

1,

sin wt{(bye,+byes) + 26110y +0o8500) + 3(dserv* +due sty

+ F(dye,®+ dyey®) + Feg’erd,]

405 wtlbyey+ 20,650, + 3e30,%d, + §dye,%es + Fdyes? o0 0o oo (K]

Second-harmonic component = /, =

—C0s 2wt }(Ciet —Co0,?) + 3 (dye, 20y — dye205) + §eye4% 30 g7,

+-5in 2wl [ —€,8,65— 3d,0,850, + 3 e,
Third-harmonic component = I; =
— sin 3w} {de,2+ d,e,%)]

+ cos 3wit[}d,ed + §dye,%e,+ Fdsese5%] .
When e,
harmonic distortion is

i(dlel:’*‘dzeil -
(byey +b,,) + 2(c16,01 +Co0205) + 3(dyesvi* + dyey0,?) + 3 (dye* +dyey®)

(5)

. .o .. .. (0)

o, for two values in parallel or push-pull, the fractional third

/

SETWREY P, {

When e, — o, the fractional second harmonic is (4 signs for two valves in

parallel, — signs for push-pull)

tblel +b,2,) +T(‘:1"1v1 +cpe,05) + 3(d ey’

[ (cres® Czegz)_*‘_3(df121'lr _{[282"02)] - )
+dye,v,3) +dye - dyey?)

Therefore, the ratio of znd/3rd harmonic distortion is

c, e, dyv
2 62 1%
([ ___;)+3__([i
P _0n Ghe 1

dyeq

d, ¢,
1+‘7i.-—3

d, e’ vz)

=T
dy e vy

- .. .. .. N ()]

FFor zero second harmonic distortion the requirement is

(ﬁ)z LGt 3dq0y
e, ¢+ 36,0,

v (10)

For zero out of balance current it is necessary to have :—
al—a2+b1v1—b2v2+c1v12—c2v22+d1v,3—dzzv,j’

+ Hee P —Car) + 3 (dyePvy — daer®v, . ..
This can be zero for any values of e, and e, only if the last two brackets
This is the case when Equ. (10) is met.

are themselves zero

) = o0 35 .

(11)
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Crystal Pickups

Basis of Design for High-fidelity Reproduction

it should be that the piezo-

electric crystal pickup operates
on a principle fundamentally
different from that underlying the
moving coil, or other electro-mag-
netic types of pickup, and that
attempts to treat it on the samec

IT is not realized as widely as

by inspection of Fig. 1, that to
keep the velocity (i.c., slope) con-
stant, the amplitude must increase
as the frequency is decreased and
vice-versa. In the example shown,
the two sine waves have the same
velocity, but it will be seen that
there is a 2:1 ratio of amplitude
and a 1 : 2 ratio of
frequency. 1t is
clear that for
adequate ampli-
tude at the higher
frequency end of
- the spectrum, the
amplitude at the
lower frequency

AMPLITUDE
(DISPLACEMENT OF CUT TER)

Fig. 1. Illustrating the

footing are foredoomed to failure,
1t is the purpose of this article to
discuss this difference, and to
show that, combined with suitable
electrical networks, the crystal
pickup can give results at least as
good as those obtainable from the
clectro-magnetic types, together
with the advantages of high sensi-
tivity, and the possibility of dis-
pensing with coupling trans-
formers, hum pick-up and other
troubles.

Commercial  recordings are
generally made with electro-mag-
netic cutting heads. It is a charac-
teristic of this type of head that
constant input to the recording
amplificr (here assumed to be
linear), does not produce constant
amplitude of vibration, but con-
stant ** velocity "' of the stylus
point. This velocity is the rate
of change of displacement as the
cutter passes through its mid posi-
tion in each half cycle, and is
represented by the slope of the
sine wave at this point. It can
be shown mathemnatically, or seen

\/ LINE OF GROOVE

TIME —
/ (DISTANCE ALONG GROOVE) it

relationship between
‘¢ velocity,”” amplitude and frequency.

end would be-
come  excessive,
with the possi-
bility of break-
through into ad-
jacent  grooves.
Because of this
is commercial
practice to modi-
fy the amplifier
and produce a
constant-amplitude cut below a
certain frequency (the turn-over
or cross-over frequency).

Every commercial record is
therefore a mixture of constant-
amplitude and constant-velocity
cutting, and the shape of the
recording characteristic is entirely

250 c/s

|
8 I
e
g I

|

|

|

FREQUENCY
(o)

Fig. 2.

By L. J. WHEELER and

K. G. LOCKYER, B.Sc.
(Fe:earch Dept., Cosmocord, Ltd.)

Fig. 2; it will be noted that the
turn-over frequency is at 250 c/s.
in accordance with general prac-
tice in this country, though turn-
over frequencies of the order of
300, 500, 8oo and 1,000c/s. are
used commercially and by ama-
teurs.

A piezo-electric crystal is one
which, when strained, produces
electric charges on certain of its
faces, the magnitude of these
charges being directly propor-
tional to the strain. This over-
simplified picture gives a clue to
the behaviour of the crystal pick-
up. In actual practice, two slabs
of a piezo-electric salt (usually
sodium potassium tartrate, other-
wise known as Rochelle Salt) are
cemented together with one elec-
trode betwcen the slabs, and
another in contact with both outer
faces. The slabs are cut in such
a manner that a torque (in the
case of a ‘‘ twister '’ crystal) or a
{lexure (in the case of a ** bender '
crystal) will produce a potential
difference across the electrodes.
This assembly is known as a
bimorph,  the torsional  (or

250 ¢/s

|

|
FREQUENCY

(b)

VELOCITY

The average recording characteristic of commercial discs is

level below 250 c/s for amplitude-operated pickups, (a) and above 250 c's
for velocity-operated types, (b).

a4 matter of one's point of view ;
i.e., whether one chooses to put
amplitude or velocity on the ver-
tical scale. This is illustrated in

“twister"’) variety being used in
most crystal pickups. Clearly,
therefore, the output from a crys-
tal pickup is directly proportional
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Crystal Pickups—

to the amplitude and not the

velocity of the stylus displace-
C
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Fig. 3. Constructional details of some

piezo crystal pickup types.

ment. In this fact lies the differ-
ence between crystal and electro-
magnetic pickups, since the out-
put of the latter is directly pro-
portional to the velocity of the
stylus displacement, In the region
below 250c/s. where these pick-
ups require correction, the crystal
pickup gives constant voltage out-
put, but it in turn requires correc-
tion above 250c/s. It is of in-
terest to note that, if considered
in octaves, this point lies only one
octave below the middle of the
recorded spectrum.

The practical constructions of
three types of crystal pickups are
shown in Fig. 3. Fig. 3 (a) is the
simplest form of crystal pickup
using a ‘“ twister "’ crystal.  The
crystal (A) is clamped at the rear
by two pieces of P.V.C. tubing
(B), which are cemented to the
upper and lower halves of the
case (C) and (D). Movement of
the needle (E) is applied by the
reed (F), the crystal being pro-
tected from the hard metal surface

of the fork in the reed by a wrap
af rahhar (Y The reed moves

2Ll 2L 2077777 72277 fe— X ¥
ik S /) (A

:,_Eljx.a-“gg—-a
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in the rubber sleeves or bearings
(H) which are clamped in the
case. The electrodes from the
crystal are brought out
and soldered to a terminal
board (K), which itself is
clamped in the case.

A more modern version
of this assembly iz shown
3 in Fig. 3 (b). The back
mounting of P.V.C. has
been replaced by a
moulded rubber block (B)
specially shaped to touch
the case only at its four
corners. ‘i’he wrap of rub-
ber has been rcplaced by
a moulded rubber trans-
mission member (G) which,
whilst transmitting needle
vibrations, wiil absorb un-
due shocks. This type of
construction is extremely
robust, the crystal being
virtually unbreakable.

In a high-fidelity unit
M the mass of the moving

parts must be kept as

small as possible. One

method of achicving this
E is by making the assembly
as shown in Fig. 3 (c). The
conventional recd, needle
screw and removable sty-
lus have been replaced by
a thin beryllium copper
transmission strip (F) into which
is welded a thin-walled metal tube
(E) carrying a ground and highly
polished sapphire tip, the front
end of the transmission member
being supported by a moulded
rubber block (M). Some degree
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plied by the two blisters (L)
moulded in the lower half (D) of
the case. The rest of the assembly
will be obvious from the drawing.

It may be of interest to note
the relative masses of the moving
parts in the assemblies as shown
in Figs 3 (a) and 3 (c). The mass
of the needle, reed and needle
screw used in the former totals
1.22gm whereas the combined
mass of the equivalent parts of
the latter is 0.186 gm.

Ideally, the frequency charac-

PiCKUP

Fig. 5. Simple stop-lift correction
circuit for use with general-
purpose type crystal pickup.

teristic of a crystal pickup when
measured on a commercial record
would be as Fig. 2 (a). This ideal
is approached very closely in some
of the modern high fidelity crystal
instruments (e.g., Brush PL 50
and Acos GP-12). A responsc
curve of the latter instrument is
shown in Fig. 4: plotted on the
same ordinates are the charac-
teristics, on an amplitude basis,
of the test records (H.M.V
DB 4034 /7). and also of a general-
purpose unit crystal pickup. The
vibratory system (i.e., needle,
needle screw and reed) resonates

of protection for the stylus is sup- between 5,000 and 6,000cC/s.,
20 T
1 ]
TYPICAL GENERAL - PURPOSE
CRYSTAL PICKUP
e e B R BN 32
= L — N o
o P SEAS ro %
] NG N vz
Z NS v
i N o
2 acos GP-12[ N | N N -
- 10 )\ o S
= 018
TEST RECORDS N
~20 N olo
NN
-
0056
- 30,
20 100 1,000 10,000

FRE&UENCY IN CYCLES PER SECOND

Fig. 4. Comparison of general-purpose and high-fidelity crystal pickup
characteristics.
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Crystal Pickups—
thus accounting for the levelling
out of the response curve from
2,500 ¢ /s. upwards, and the rapid
drop through the region 7,000
8,500c/s. The small peak at 700
c/s. is due to a torsional arm
resonance and being of the order
of 2db it can be safely ignored.
After the levelling out which is
to be expected at z50c/s., the
output tends to fall off at 100
c/s, but is maintained by the
flexural arm resonance down to
6oc/s below which it drops
rapidly. A point which should be
noted about these crystal pickups
is the very high output: at 1,000
c/s it is 0.7 volt for the high-
fidelity unit, and 1.0 volt for the
general-purpose uint ; at 250c¢/s it
is 2.5 volts and 3.2 volts respec-
tively.

These response carves show that
to obtain faithful reproduction
there is a need for a levelling of
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pickup using this equalizer is
shown in Fig. 7. 1t will be seen

November, 1917

the input circuits (Figs. 5 and 6)
recommended above are used.

] 10
058
w =10 032 g
=
o ois
~20 oo 8
— >
N
0056
~3% 100 1,000 10,000
FREQUENCY IN CYCLES PER SECOND
Fig. 7. Frequency response of high-fidelity pickup in conjunction with

circuit of Fig. 6.

from this that the overall output
level has dropped to o.1r volt,
which is, of course, what would
be expected.

It is often stated that the over-
riding disadvantage of crystal
pickups is that they introduce

the output to produce a linear in-  severc harmonic distortion. The
put to the amplifier grid, authors  have taken  many
cathode-ray oscil-

s00pF loscope observa-

F 0-005:F tions over a wide

frequency rangc,

ekl ) 3 e and have come to

PICKUP 0-22MQ} o IMQL t}?i _.‘i?"duflfl)l"
aweuirign weyr  that with a well-

designed (though

+ / not nccessarily

VOLUME CONTROL expensive) crys-

Fig. 6. Circuit giving full equalization with tal pickup, ~the

Acos GP-12 high-fidelity pickup.

The general purpose instrument
is often used without any correc-
tion at all, since the fall in top
will appear to reduce needle
scratch, and will minimise the
unpleasantness of the *‘‘pentode
top’’ so often associated with the
less expensive and older radio
receivers. Should some degree of
top correction be required, the
simple circuit shown in Fig. 5 will
be found to be completely satis-
factory.

For those requiring an ex-
tremely high standard of repro-
duction, the high-fidelity instru-

ment (Acos GP-12) with full
equalization will be chosen.
Though  simple,  equalization

should be a matter ol some care:
tuned circuits and iron-cored com-
ponents should obviously be
avoided. The simple circuit shown
in Fig. 6 is recommended, and a
response curve of the high-fidelitvy

waveform distor-
tion is negligible,
being well under the limit of 29
accepted by the industry for high-
fidelity apparatus. Much harmo-
nic distortion is offen introduced
in the first amplifier stage, where
the high output from the pickup
overloads the input valve. This
trouble will not be encountered if

Teone arm designed for Acos GP-12
pickup.

The picezo-zslectric crystal is in-
herently capable of the highest
fidelity of reproduction, and when
housed in pickup cartridges of
modern lightweight design will
prove by its performance that it
is worthy of the serious considera-
tion of quality enthusiasts.

BOCKS RECEIVED

Practical Mechanics for All.—Ldited
by leroy A, Beautoy, M.sc., Ph.D.
The fourteen chapters of this book,
written by eight authors, cover all the
aspects of mechanics from the funda-
mental theories of the lever and pul-
lev to their applications in the testing
and driving of machines. 443 pages,
with nearly 500 diagrams. Odhams
P’ress, Ltd., Long Acre, Londoen, W.C.2.
Price gs 6d.

Two-Way Radio.—By Samuel Freed-
man. The growing interest in the
applications of two-way radio, especi-
ally in the field of citizens' radio, has
prompted the publication in the United
States of this volume, which deals with
the design, organization and applica-
tion of two-way radio. 506 pages+xxii
pages.  Ziff, Davis, Ltd., The Gram-
pians Building, Western Gate, London,
\W.6. Price 30s.

Radio-Craft Library.—We have re-
cently received ten of the booklets in
this scries, which is prepared by the
Editors of Radio-Craft. Most of the
material has been culled from the pages
of our New York contemporary. Each
booklet contains 64 pages, has numerous
diagrams, and costs 50 cents. The
titles are: Handy Kinks and Short Cuts,
No. 29; Unusual Patented Circuits, 1944-
1946, No. 30; Radio Questions and
Answers, No. 31; Advanced Service
Technique, No. 32; Amplifier Builder's
Guide, No. 33: Radio-Electronic Cir-
cuits, No. 34; Amateur Radio Builder's
Guide, No. 35; Radio Test Instruments,
No. 36; Elementary Radio Servicing,
No. 37; How to Build Radio Receivers,
No. 38.; Radcraft Publications, Inc.,
z_}s.q West Broadway, New York, 7,
.S AL
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High Audio Frequencies

Are They Necessary :

listeners’ preferences' have

been made with the help of
500 listeners from all walks of life,
using a reproducing system in
which ‘* every possible precaution
was taken to cnsure as near per-
fect reproduction as it was pos-
sible to achieve.” Programme
material included male and female
specch, popular and classical
music, and the tests were made
through filters restricting the fre-
quency range to 150 —4,000C/s
(narrow), 70 —7,000¢ [s (medium)
and 40 —10,000¢C/s (wide). Re-
sults were analysed and the con-
clusions drawn that listeners pre-
ferred either a narrow or medium
tonal range to a wide one, even
when informed that one condition
was ‘‘low fidelity ** and the other
“* high fidelity,”” that listeners pre-
ferred a slightly wider band for
female speech, piano, and popular
orchestra selections than for male
speech, mixed dramatic speech,
and classical orchestra selections,
and that two groups with special
experience, professional musicians

IN America a series of tests ol

1t »+Tonal Range and Sound Intensity Prefor-
ences of Broadceast Listeners.”  H. A. Chinn
and P, Eisenberg, Proc. {.R.E., Vol. 33, p. 571
and discussion, Vol, 34, p. 757

and frequency-modulation listen-
ers, indicated substantially the
same  preferences  as  did  the
average cross-section of listeners.

Are They Nice?

“low fidelity,”” whereas wide
range was preferred over medium
range in the piano, popular
orchestra (29 pieces), and female

These conclu- speech selec-
sions did not —— — - tions.
go unchal- Results and conclusions of W. van DB.
lenged. E. Mas- some recent experiments and | Roberts said he
sell pointed out ‘ ?r'::‘:i:r"z:‘:sﬂ':‘ t:‘t?erorl'eodolfcrt‘!g: believed the

. § Q

that the ques- of acceptable soundzuality are | '\‘t ALBINEN 53
tion of distor- 1 summarized for the benefit of should have
tion had been | high fidelity enthusiasts who been made
dismissed  with may not have access to the l along the lines
the statemeunt literature. that: “Lis-
that trained ob- | S teners to our re-
servers failed to producing  sys-

detect distortion. Since the ear
accommodates itself, it would
seem that the more *‘ trained ”” an
observer, the less qualified he
would be to detect distortion. 1i
distortion, particularly that re-
sulting from  cross-modulation
with creation of new discordant
frequencies, were present, it would
be most evident in the higher fre-
quencies, and hence would be cut
out by the narrower reproduction.
This, he contended, was borne out
by the correlation of preference
for narrow range with the com-
plexity of the original sound; i.e.,
the classical orchestra (40 pieces)
was most definitely preferred at

Acoustical filter screen used in direct listening tests organised by
Dr. H. F. Olson,

2

lewm prefer . This, he said,
might appear a trifling criticism be-
cause it was obviously the case, b
since the paper laid some stress on

the purely scientific nature ot
the investigation reported, it
would seem well to be care-

ful not to give the impression
of enlarging the conclusions be
yond what was actually proved.
For example, if the reproducing
system used in the experiments
had been sufficiently bad, the con-
clusion might have been that
listeners preferred total silence, a
conclusion that surely would re-
quire qualification. Roberts went
on to say that he saw no a prion
reason to agree that a few tenths
of one per cent distortion is neces-
sarily negligible, any more than
that a similarly small percentage
of essence of skunk would be
a negligible matter in a flower
garden.

It was suggested, also by
Roberts, that an instructive modi-
fication of the test would be tc
engage a good orchestra with first-
quality instruments, and put them
on a platform behind a light
screen, or have the audience blind-
folded. The audience would then
alternately hear the actual orches-
tra and recordings thereof. If the
audience preferred the real thing
to a reproduction, but preferred
narrow-gauge reproduction  to
wide-range, the conclusion would
be that the human ear objects to
distortions in the high-frequency
range that are too small to be
measured by instruments. In this
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case the goal of the engineer would
still be merely (!) exact reproduc-
tion. But it was quite conceiv-
able that the audience would
prefer narrow-range reproduction
to the real thing, and if this should
be the case a disturbingly wide
new field would be opened to the
profession.  Future radios and
gramophones might be advertised
with a real basis of fact to hawv
" new tone quality.”” Symphony
orchestras might perform behind
sound-proof glass on *‘ dime-
store”’ instruments, the sounds
being delivered to the audience
through the new reproducing (?)
systems as super-Stradivarii tones
—or better.

Ln their reply the anthors of the
original paper pointed out that
this test might show a preference
for binaural or for monaural re-
production—not necessarily for
tonal range.  Single-channel or
monaural listening imposes limita-
tions and it is essential to work
within these limitations. Thus if
radio producers wished to imitate
sound effects as they occurred in
life, they often had to invent new
apparatus or devices to obtain the
cffect, rather than use the original.
It was not necessarily proposed
that this should be done with all
sound transmitted over radio;
but, zesthetically, the characteris-
tics of radio must be known so
that the sound most pleasant to
listeners could be produced. The
authors did not see why it should
be assumed that the original sound
was the most beautiful, when it
was known that certain instru-
ments, like the trombone, were
marred by excessive noise, and
certainly many human voices
could stand improvement. As
Hollywood producers well knew,
it was possible to improve on
nature.

Here, in your reporter’s humble
opinion, we enter the province of
the artist rather than the engineer,
but it is important to know where
we are heading and if possible to
avoid chasing chimera. It can be
shown® that in the evolution of
some musical instruments, e.g.,
‘the violin and the oboe, the trend
has been to reduce the energy con-
tent of the upper end of the spec-
trum, and from this it is easy to

¢+ " Perfect v. Pleasing Reproduction.”
tronic Engincering, January, 1947

Elce-

Wireless World

argue that there is something in-
trinsically  distasteful to the
human ear in high-pitched sounds.

This is a tempting hypothesis—
particularly to those who have
laboured to give us high-frequency
response in receivers, amplifiers
and loudspeakers only to find that
we throw all their good work away
with a gencrous twist of the top-
cut tone control knob. But can
we make scapegoats of our own
cars ? The sounds of nature and
the noises of urban life, whether
we like it or not, are as full of high
as of medium and low frequencies,
I[f music is to be capable of match-
ing this range of emotionally signi-
ficant sounds it should, and in fact
does, have at its command instru-
ments with astringent as well as
suave tone. By all means let the
violins be smoother than any sing-
ing voice, but at the same time
let the biting edge of the Drass
tone be harsher if possible than
any circular saw,

It seems probable that listeners
revolt not against high frequencies
themscelves but against something
which is introduced as the result
of clectrical reproduction. Evi-
dence in support of this is forth-
coming fromm another series of
direct acoustic tests devised and
carried out by H. F. Olson.* [u
these, over a thousand listeners of
all ages and vocations were in-
vited to listen to a small orches-
tra, first directly and then through
an acoustic filter screen cutting off
all frequencies above 5,000C/s.
The results, reported at a meeting
of the Acoustical Socicty of
America on May oth this year,
showed that 59 per cent in the age
group 14-20 and 75 per cent of
listeners between the ages of 30
and 4o preferred the full frequency
range. 1t was thought that
listeners in the younger age group
were to some extent conditioned
by listening to cheap radio sets
and gramophones rather than
orchestras. Tests on speech also
revealed a preference for full fre-
quency range, and this result was
the same whether or not the
speaker’s voice was already known
to the listener.

This looks pretty conclusive,
and if we accept the prob-
ability that monaural or binaural
(single-channel or two-channel)

3¢ Listening Tastes Tested.”
July, 1947.

Radio Age,

November, 1947

reproduction has no bearing on
the choice of bandwidth, but
only on the appreciation of
the spaciousness of the sound
source, then it seems that we mist
agree that ‘. . | the true measure
of the quality of an electro-acous-
tical system is the maximum
bandwidth which the public finds
acceptable,””!

In this admirable inversion of
the role of experimenter and
guinea pig lies the best hope of
improvement. There does not
secem to be much wrong with the
public’s taste; there may be
something obscurely wrong with
some so-called high-fidelity repro-
ducing systems. F.L.D.

**'Psycho-Acoustical Aspects of Listener
Preference Tests” C, J. Le Pel. Audio
Engincering, August, 1047

"Q"” COIL PACK

"TTHIS is a three-band coil unit
around which a superhetero-
dyne receiver using a 6K8G fre-
quency changer valve (without an
R.F. stage) can be built. Coils
wound on low-loss plastic formers
with adjustable dust-iron cores are
fitted.
A feature of the coil pack is its
small size, for it measures only
34in x 2}in x 2in, yet it contains six °

coil unit for
building a superheterodyne receiver.

Three-band « Q ”’

coils, four pre-set trimmers, three
fixed capacitors, and a wafer-type
waveband switch.

There are three models available
covering respectively the following
wavebands: short, medium and
long; two short and one medium;
trawler, medium and long.

Supplied with each coil pack are
diagrams for a five-valve superhet.

These units are made by Morgan
Osborne & Co., Ltd., Southview
Road, Warlingham, Surrey, and the
price is 33s.
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TYPE 6N6G is a direct coupled power amplifier, the grid bias
Jor which is developed inside the valve.

When replacing by type 6F6G therefore, a cathode bias resistor together

with a by-pass condenser must be fitted in series with the cathode lead.

No base changes are necessary and since the sensitivity and loads
Jor the two lypes are very similar, the power output will be

substantially the same.

6N6G

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.

A SERVICE PLAN FOR THE SERVICE MAN

fL
3
@
G2 G1 RATED CHARACTERISTICS b
oYo 6N6G 6F6G o s
A Heater Voliage 6.3 6.3 volts =
(3) Heater Current 0.8 0.7 amp, e
o o Anode Voltage 300 285 volts - g
~ #  Anode Current 43 38 mA. S S
o i 0 Bias Resistor — 400 onms. e
KEY \KE-,/%) Optimum Load 7,000 7,000 ohms. 2 o
TYPE 6N6G TYPE 6F6G Power Output 50 4.2 watts _"E‘ﬁ
w Y
>
3
CHANGE SOCKET | CHANGE CONNECTIONS e
- B \ OTHER WORK PERFORMANCE s E
T | NECESSARY ! CHANGE Vo
FROM OLD TO NEW i -
TYPE | FROM | TO | "sOCKET | SOCKET i i
| . o —— | SR S —— - e
| 3=
Insert Bias Resistor | 5 .
l (400 ghms | watt) c=
| d -pass con- b7t
INT/OCTAL A A
6F6G NO CHANGE denser (25 mF. | NEGLIGIBLE o
NO CHANGE 25v.w.) in series Gc
with cathode lead ";: g
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Type EG/10

AC/DC AMPLIFIER

blere is a new lightweight portable ELECTRIC GUITAR,
microphone or pick-up Amplifier. Full tone has been
retained irrespective of the fact that complete in case
with speaker and accessories it only weighs 24 Ibs.
VERSATILE Tone Selection control switch is fitted to
allow selection of required frequency response. Excep-:

tionally small dimensions ! — only 163" x
64" x 17} high. Price—as illustrated £24

[4 . ]
WAMWWWW
g EXPORT
Enquiries fr-m Ouvcrseas will
P
e Type AD/47
are invited to get into touch with

ur Belpian Afents 10-VALVE TRIODE CATHODE FOLLOWER AMPLIFIER

Ms. Constant L. Bisman,

129 Avenue dela Reine, For this recording and play-back Amplifier we claim an overall distortion of only

Bruxelles
Téléph. 16.10.31. g 0.019, as measured on a distortion factor meter at middle frequencies for a 10-watt

output. The output transformer can be switched from 15 ohms to 2.000 chms, for
recording purposes, the measured damping factor being 40 times in each case. Full
details upon request.

PORTABLE
DANCE BAND
EQUIPMENT

This 15-watt amplifier, has a response
35-25,000 cps. mixing arranged for pick-
up and microphone, large output trans-
former for 4-7.5 and |5 ohms. Complete
in 3-part leatherette case as illustrated,
with two 10 in. P.M. Speakers, moving
coil microphone and collapsible floor
stand. Price 40 Gns.

257-261, THE BROADWAY, WIMBLEDON, LONDON, S.W.19

TELEPHONES : LIBerty 2814 and 6242-3
LIMITED TELEGRAMS : «“VORTEXION, WIMBLE, LONDON."”
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“\HE principal firms making
radio equipment for use in
aircraft showed some of

their latest designs at the eighth
flying display and exhibition held
in September at Radlett aero-
drome. Of special interest were the
radio compasses shown by G.E.C.
on Salford Electrical Instruments’
stand and by Marconi’s Wireless
Telegraph Company.

The radio compass can be
described as an automatic direc-
tion finder because once tuned in
to a station it indicates every
change in the bearing of that
station in relation to the heading
of the aircraft. It achieves this
by a servo control system which

automatically rotates the loop
aerial to find the null signal
position.

Simple though this may sound,
its translation into a practical
system is by no means easy,
especially when everything has to
be made as small and as light as
possible for fitting in an aircraft
and to function reliably over a
very wide range of lemperatures.

In the G.E.C. installation the
signal picked up by the loop is
passed to a cathode follower
located in, or close to, the loop

The various
units compris-
ing the G.E.C.
radio compass
Two kinds of
remote reading
indicators are
shown, also a
duplicate con-
trol unit. The
receiver is on
the right.

housing. From this unit a low-
impedance cable takes the signal
to the main receiver, generally
accommodated in the radio cabin.
Any length of cable can be used
with negligible loss in signal
strength.

After a stage of amplification
the loop signal is passed to a
balanced modulator, consisting of

Wireless World
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New Radio
Compasses

Exhibits at the Aircraft Show

a pair of triodes, switched alter-
nately from cut-off to the conduct-
ing state by a 100-c/s voltage
derived from a winding on the
small rotary transformer supply-
ing the receiver H.T. voltage.
The output from the two valves
is fed in push-pull to a trans-
former and there mixed with the
same signal picked up on a short
vertical aerial. Mixing of those

two signals provides the required
““sensc '’ quality and is the usual
practice.

After amplification and rectifi-
cation in the main receiver, which
is a sensitive superheterodyne,
is fed

the 100-c/s modulation
through a low-pass
filter (to improve the
signal-to-noise ratio)
into a two - stage

servo amplifier. The output from
this amplifier, at about 4 watts, is
then fed into a 3-limb transformer
which might be called the brain
of the equipment.

To the transformer is applied
also some of the original 10o0-c/s
voltage derived from the generator
and by suitable disposition of the
windings the voltage induced in

two of the secondary coils in-
creases in one and decreases in the
other, or vice versa, according to
the phase relationship between
the modulated signal voltage and
the direct supply.

The output from each of these
two secondarics is rectified and
used to drive two small D.C.
motors revolving in opposite
directions and driving the loop
through reduction gears and a
differential mechanism.

When the input to the motors
is the same the loop remains
stationary, but any change in the
individual supply voltages causes
the loop to rotate one way or the

OUST-IRON CORES

Iron-cored loop aerial of the G.E.C.

radio compass. The housing (partly

removed in the photo) of this type

is designed for internal mounting in
the aircraft.

other. The two voltages balance
when there is no modulated signal
fed to the transformer, a condi-
tion obtained when the loop is in
the null signal position.

Rotation of the loop is trans-
mitted by the Desynn electrical
repeating system, used for the re-
mote operation of a number of the
aircraft instruments, to compass-
type indicators located where
needed in the aircraft.

Tuning and waveband changing
is. effected by electrical. remote
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control and the dial readings are
repeated back to the control unit
by Desynn methods. Here the
scale is magnified optically and
projected on to a ground-glass
screen.

If required, the automatic
facilities can be dispensed with
and position finding carried out
by the older method of aural de-
termination of signal null and
manual control of the loop motors.

This equipment covers 150kc/s
to 1,500 kc/s in three bands and
makes use of a very compact type
of loop fitted with iron-dust cores.
Compensation is made for quad-
rantal error and a variable contour
cam track is used to correct for
irregularities in the Desynn
potentiometer and driving
mechanism.

The Marconi automatic direc-
tion finder, Type AD70g92, also
functions on the principle of
modulating the signal received on
a loop by a low-frequency oscilla-
tion, mixing with it the same
signal received on a short vertical
aerial and, after amplification

Wireless World

and rectification, comparing the
phase of this composite signal
with that of the original low-
frequency oscillation and utilizing
the error to control a servo
system for rotating the loop.
Although basically the same,
there are many differences in the
way the results are obtained in
these two radio compasses. In
the Marconi set the low-frequency
oscillation, which acts as the
triggering or modulating signal, is

DESYNN POTENTIOMETER

FIELD ALIGNMENT
ERROR CORRECTION SCREW

QUADRANTAL
ERROR SCALE

> QUADRANTAL
ERROR CORRECTION SCREW

FIELD ALIGNMENT
ERROR SCALE

~.
ADJUSTABLE CAM TO CORRECT ERRORS
IN THE DESYNN POTENTIOMETER

Details of the loop assembly of the Marconi automatic direction finder.
In centre, Desynn potentiometer, with, to the right, adjustment de-
vices for correcting quadrantal and field alignment errors.

November. 1947

derived trom a vibrator, whereas
in the G.E.C. equipment this is
obtained from an additional wind-
ing on the rotary transformer.
After amplification the loop
signal is applied to a balanced
modulator  triggered by the
110-c/s voltage supplied by the
vibratory converter. The signal
from the vertical aerial is mixed
in the output circuit of the
balanced modulator. Further
amplification is carried out by a

Component parts for typical installa-
tion of the Marconi automatic direc-
tion finder. Left to right : receiver ;
voice-range fiiter ; receiver remote
control unit ; loop controller ; bear-
ing indicator, which incorporates
also tuning indicator ; aerial mat-
ching unit and whip aerial. At the
rear is the loop mounted in a
‘““Perspex '’ streamlined housing.

sensitive superheterodyne receiver
tunable over the range 150kc/s
to 2Mc/s.

After rectification the modu-
lated component of the signal
passes into a 110-kc/s amplifier
and the output is then fed to one
winding of a two-phase squirrel-
cage motor, which drives the loop
through a reduction gear. The
other phase is obtained direct
from the 110-c/s vibratory con-
verter. The speed and direc-
tion of rotation of the motor de-
pends on the phase relationship
and relative magnitude of these
two voltages and when the loop
reaches its null position and there
is no signal input the motor stops.
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The position of the loop is
transmitted electrically by the
Desynn repeat-back system to

compass-type indicating  instru-
ments located where required in
the aircraft.

Provision is made for hand-
operation of the loop by electrical
remote control so that radio bear-
ings can be taken in the orthodox
fashion by aural indication of the
null signal position.

Electrical and mechanical
errors in the Desynn  repeating
system are corrected by using
cam-operated mechanism for the
potential divider in the loop
assembly. The contour of the cam
ramp is varied at regular intervals
round the circumference so as to
speed up or retard the movement
of the rotor in relation to the loop
spindle.  Quadrantal crror is also
compensated for by an adjustable
cccentric link in the loop rotating

mechanism, Combined with it is
a correction for field alignment
crror.

Miniature components are uscd
throughout this equipment and
the receiver is designed for fitting
into the accepted standard type of
aircraft signal racking. The main
controls for the receiver are em-
bodied in a small remote-control
unit, the tuning and other opera-
tional adjustments being effected
by a combination of electrical
and mechanical connections. The
receiver can also be used for the
reception of C.W. and R.T. sig-
nals using either the loop or the
vertical whip aerial.

Apart from these two radio com-
passes there was very little new
equipment to be seen. Ultra had
a very versatile intercomrnunica-
tion system for large aircraft pro
viding facilities for reinote control

of centralized transmitters and
receivers,
Standard  Telephones  were

showing some new general-pur-
pose transmitters and receivers
designed on the small individual
unit principle. The latest prac
tice is to fit separate transmitlers
and receivers for the medium and
the H.F. bands so that the air-
craft installation can be built up
according to the services required.
Comprehensive remote control
units are included in the installa-
tions.

G.E.C. showed an extremely
compact V.H.F. radio-telephone

Wireless World

aircraft and operating on one spot
frequency in the range of 118.1
to 131.9Mc/s. It has a range of
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about 30 miles at 1,000 teet and
is an outstanding example ol
miniaturization.

Facsimile

A Review of the Position in America

FR( WM the  drequent  glowing
reports in journals on both
sides of the Atlantic ol the progress
of facsimile transmission in  the
U.S.A. it may have been concluded
that it is an established service.
This is certainly not borne out in
an article in the June issuc of our
American contemporary M. and
Television.

Technically, tacsimile is ready to
start as a commercial service for use
in the home and industry, but the
lack of standards for transmission
is apparently holding things up.

So far as equipment is concerned
a complete scanning installation for
use with a standard F.M. trans-
mitter is  available for less than
84,500, At the receiving end minja-
ture recorders lor reproducing a
single column news reel . rin wide
are available at
$1ou. The neces-
sary amplifier foc
linking  the re-
corder to a
standard F.M.
broadcast receiver
costs $50. Re-
corders lor use in
club rooms, etc.,
which give an
optical enlarge-
ment  four times
the normal width
are also awvailable

The question is,

why, with  this
equipment avail-
able, hasn’t fac-

simile caught on in
the States’?

So far, agree-
ment has been reached on the rate
of scanning—1o05 lines per inch—and
the speed at which the paper is
issued from che recorder— 3.4 31 per
minute.

The comrolling tacior in estab-
lishing other standards is stated by
the author to be paper width (or.
more precisely. column width). Dis-
cussions have been centred around
t.1in and 8.z2in.  The relation of
paper width to cost cannot be
ignored. Whilst a recorder for the
narrower paper costs about $r1oo,
one for the wider news reel is priced
at $685!

The author points out that there
is a definite relationship hetween
paper width and frequency band

facsimile unit for

wulth.  The keving frequency for
4.1in transmission, with the agreed
riate of scanning and speed of paper
teed, is 1,500c/s.  For black-and-
white reproduction  a  sub-carrier
trequency of 1.5 x 1,500C/8
(2,250} 1s adequate. This requires
an A F. band width of from 750 to
3,750c¢/s.  To transmit the tone
shades ot photographs, a sub-carricr
of 2.3 x 1,500¢/s, or an AF. band
of from 2,000 to 5,000c/s, is re
quired.  These figures must be
doubled it the column width is in-
creased to 8.2in.

It will be seen. therefore, that
paper width will affect 1°.M. receiver
design.  For, while an average I.M.
receiver will meet the requirements
for the narrower paper width, it will
require a first-class set if the band-
width is increased to 4,000-10,000

) Cutesy “F.M. and Televicion™
All the actuating mechanism is contained in this

operation from a standard

F.M. receiver.

¢/s. The more cxpensive tacsiniile
recorder requires a  higher-priced
receiver,

The author points out that even
when standards of transmission and
reception have heen settled, it will
remain for somebody to start a regu
lar daily facsimile service for home
reception.  The intcrest shown by
newspapers in facsimile is said to be
only in so far as it is a ‘‘ potential
competitor.”’ “Why,"" asks the
author, ‘‘should a newspaper g
into facsimile unless it is forced to
do so by some other organization
that may embark on this service as
a means ot entering the newspaper
field with no more investment than
the cost of an F.M. station? "’
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elevision Receiver

9—The Power Unit : Some General Notes

HE power requirements ot
a television sct are con-

siderable and the power
unit is consequently much more
massive than that of a sound re-
ceiver. All the L.T. can be sup-
plied by a single 6.3-V, 8-A wind-
ing, but it should be noted that if
a diffcrent cathode-ray tube is used
an extra winding for it may be
nceded.  Some tubes have 2-V
heaters and some again have a
heater-cathode  voltage  rating
which does not permit the appli-
cation of the signal to the
cathode. In some cases, there-
fore, it will be nccessary to have
an extra winding on the trans
former for the tube heater.

For H.T. a supply of somec
250mA at 500V is nceded. Be-
cause of the widespread use of
electrolytic capacitors in various
parts of the equipment the output
voltage must not be allowed to
risc above 500V at any time. As
all valves are  directly - heated
types the load on the H.T. supply
is  negligible until they have
warmed up and with a directly-
heated rectifier the initial voltage
would rise to about 700V. An
indirectly - heated rectifier (or a
time-delay switch) is therefore
essential, but such rectifiers with
a 250-mA rating are uncommon.
Cossor list one—the g51U—and
this has been used successfully in

the equipment. The circuit of
Fig. 1, however, shows two
120-mA rectifiers as these are

more usual and probably more
generally obtainable.

The reservoir
capacitance C, is
4uF and of at
least 750-V work-

ing. Actually,
two 2-uF capaci-
tors of goo-V rat-
ing were used
since they were
more readily

available than a single 4-4F unit.
The main smoothing capacitor C,
is of 32 xF, rated at 500 V.

The choke L has an inductance
of 20H at 250mA and must be
of low D.C. resistance ; the com-
ponent used has a resistance of
185, The full voltage after the

Construction

equipment; 120/36 (i.e., 120
strands of No. 36 gauge wire) is
about right. If such heavy flex
cannot be obtained it may be
simulated by paralleling, say, five
lengths of ordinary lighting flex.

Little need be said about the
construction, for this is quite
straightforward, and the layout is
governed mainly by the desir-
ability of keeping capacitors well
awiy from hot parts like the
valves and the resistor. Steel is
«n obvious choice for the chassis
in vicw of the heavy components.
ilovever, it is not very readily
obtainable and is mnot easy to
ber:d, o the experiment was tried
of us.nz No. 16 gauge aluminium
sheet. This resulted in a surpris-
ingly stiif chassis, largely because
of the s dcning effect produced

T, Z_OH § —0 +H.T.,
EAV. SA, L
1rSkQ
+HT,
R,
| ool ol
v [ Ja.e Tseuf
0 |
|
|F> 500-0-500V A S G
“ o 250mA
200V ‘1
220V 1
240V )
\'1 =9
mE“V' 8A &3V
: o
Fig. 1. The circuit of the power unit is shown here. The total input

required is about 200 VA.

choke, 480 V, is taken to +H.T .
and is dropped to about 300V in
R, to provide the output + H.T .
The power loss in R, is about
15 W and a component of 20 W
rating is used. As it gets quite
hot it should be mounted above
the chassis in a position permit-
ting free air circulation.

Very heavy flex leads must be
used for the heater connections
between the power unit and the

by the transformers and choke,
and this material has proved quite
satisfactory.

Details of the whole television
set have now been given, but
before concluding it will be as
well to deal with a4 number of
points which have not been fully
treated.

First of all, the aerial and
feeder should have some mention.
It will be clear from Parts 7 and 8
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that the receiver is designed for
use with a 70-Q coaxial feeder and
this must be regarded as essential
if the set is to be used at any-
where near full gain. With a twin
unscreened feeder the set will be-
come unstable near full gain
through feedback introduced by
stray coupling to the feeder.

A twin-feeder would, of course,
be quite wrong with this set in
any case because the input circuit
is not designed for it and it would
operate in a completely un-
balanced condition. Nevertheless,
it can be used in areas of very
high field strength where nothing
like full gain is needed.

In such areas but little in the
way of an aerial is necessary so
far as signal pick-up is concerned
and one can take very great
liberties with aerial and feeder.
An indoor aerial is then often
satisfactory, but in the writer'sex-
perience it is most unsatisfactory
to have an aerial in any living
room. Although adequate signal
pick-up may be obtained, it is
found that the signal wvaries
e¢normously as one moves about
the room. Moving only a few feet
near the aerial may so alter the
signal that the picture changes
from overload to black-out.

Any indoor aerial must thus be-
come a loft aerial so that it can
be well away from anything
movable. A proper feeder is then
necessary. As an indication of
what is possible in an area of high
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field strength, the writer has used
the set at some three miles from
Alexandra Palace. With the set

in an upstairs room and a simple
half-wave centre-fed dipole hung
by one end from the gutter and
about 2oft of twin unscreened
cable for the feeder, quite satis-
obtained.

factory results were
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is necessary, but over a radius of
five miles from the transmitter it
will rarely be necessary to use
more than a simple half-wave
dipole. At greater distances the
addition of a reflector may be-
come advisable, and this is
especially the case where recep-
tion is subject to interference.

Under view of the chassis which measures 14 in by 9 in by 1} in.

The aerial was inefficient, for it
hung only six inches from a wall
on the side of the house remote
from the transmitter, and the
feeder was quite unbalanced at
one end. Nevertheless, the signal
pick-up was quitc adequate.

At greater distances, of course,
much more attention to the aerial

QOUTPUT TERMINAL BLOCK

General view of the power unit showing the arrangement of the parts.

3

If ghost images are obtained
they will almost invariably be
caused by multi-path propagation
between the transmitter and re-
ceiver. Ghosts can be caused by
defects in the receiver and/or
feeder, but are very unlikely in
this equipment and with a feeder
less than 1ooft in length. It will
usually be found, therefore, that
the remedy for a ghost image is
to position the aerial so that it is
responsive mainly to the signal
travelling over one path only.

This is not always possible, but
it is often found that the move-
ment of the aerial by only a few
feet does have a very big effect.
The use of a reflector is also very
helpful, since the aerial can be
rotated so that its minimum re-
sponse falls along the path pro-
viding the ghost signal.

This is often the best way of
dealing with other forms of inter-
ference which may be en-
countered. Diathermy apparatus,
which produces a pattern, some-
thing like watered silk, across part
of the picture, can often be dealt
with by rotating the aerial so that
its null falls on the interference.

No serious interference prob-
lems are likely to be encountered
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Television Receiver Construction—
with this receiver for it is of only
moderate sensitivity and intended
only for use in areas of medium
and high field strength. Inter-
ference naturally becomes most
troublesome in areas of low field
strength and the use of special
suppression circuits then becomes
desirable. As has already been
stated, a further receiver unit in-
corporating such suppressors and
intended primarily for areas of
low field strength is to be de-
scribed in a future issue of
Wireless World.

Some mention should be made
of the Contrast Control on the re-
ceiver unit. This is the R.F. gain
control, varying the bias on the
first two R.F. stages, Some sur-
prise may have been felt in read-
ing Parts 7 and 8 to see that it is
a pre-set control. In the writer’s
experience this is all that is
needed, for the day-to-day varia-
tions are usually not in signal
strength so much as in studio
lighting and the ambient lighting
of the viewing room, and these
are best corrected by the Bright-
ness Control,

However, in a few cases where
the signal itself varies, it may be
desirable to have Contrast as a
panel control and the resistance
is so mounted on the chassis that
this can be readily arranged with
either a simple bevel-gear drive
or a system of cords and pulleys.

In Part 6, it was said that with
certain cathode-ray tubes the in-
ternal connection of heater and
cathode precludes the feeding of
the V.F. signal to the cathode.
With such tubes it is necessary to

have an extra  phase-reversing
stage,
There are also certain  tubes

available which, although having
an insulated heater and cathode,
are not rated in such a way that
one can safely adopt the precise
connections used for the MW 22-7.

In view of a number of requests
for information about how such
tubes can be used, the concluding
article in this series will contain
details of the modifications needed
for the cases of (a) tubes having a
low heater-cathode voltage rating,
and (b) tubes having heater and
cathode internally joined. For
reference, the articles which have
already appeared are listed helow.
Many of these aure now out ol
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print, but a reprint of the whole
series will be made as soon as
possible after the last one has
appeared, This will not include
the high-sensitivity receiver which
is to be described at a later date.

The previous articles in this series
are; —

1. Deflector Coils: General Prin-
ciples. January 1947, p. 2.
2. Line Deflector Coils: Winding

Data. February 1947, p. 40.
. Frame Coil Winding and Deflec-

(8

tion Yoke Assenply.  March
1947, D.103.
4. Frame Time Base and Sync

Separator, May 1947, p. 104.
5. Line Time Base and E.H.T.
Supply. July 1947, p. 251
. Cathode Ray Tube Mounting.
August 1947, p. 278.
7. The Receiver Unit.
1947, P. 330. .
8. The Receiver Unit (Continued).
October 1947, p. 391.

LIST OF PARTS.

C,, 4 uF, 750V working (2x2 uF,

goo V used) Dubilier Nitrogol.

C., 32 uF, electrolytic, 500V work-
ing. Dubilier Type CT.

L,, Smoothing Choke, 20 H, 250

mA, 185 Q2. Partridge j204 B.

Vitreous resistor 1.5 k{1, 20 \W.

Welwyn.

T,, Mains transformer: Primary,
10-0-200-220-240 V. Secondaries,
500-0-500 V, 250 mA. 4V, 5A;
6.3V, 8 A, Partridge 4204 A.

V., V,, Indirectly heated 500V, 120
mA rectifiers, Osram MU 12/14,
Mullard IW  4/500, or equiva-
lent, or one 500 V, 250 nA, recti-
ficr, Cossor 45 1U.
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NEW BOOKS
Sound Motion Pictures Recording

and Reproducing. By James R.

Cameron. Pp. 598 +index. Pul)-

lished by Camcron Publishing

Company, Coral Gables, Florida,

U.S.A.  Price $9.50.

ONLY two hooks readily come to

mind when seeking authorita-
tive works on motion-picture sound
enginecring ; namely, Lester Cowan’s
Recording Sound for Motion [ic-
tures (McGraw-Hill, 1931) and the
Research Council of the Academy of
Motion Picture Arts and Sciences’
volume Motion Picture Sound En-
gineering (1938). A third might be
this 1947 version of a well-known
text on sound-film recording and
reproduction, which is now in its
sixth edition,

Much of the original material has
been  re-written and  sections  on
to-mm  recording  and  projection
(about 30 pages) added, as well as
chapters on labouratory and studio
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practice. 159 pages are devoted to
a comprehensive historical survey of
the photographic and electro-
acoustic aspects of the subject. Disc
recording  receives a  glancing
reference in 14 pages.

_ The fundamentals of sound and
light, systems of sound-film record-
ing (the R.C.A. and M.G.M. equip-
ments are fully described), re-
recording, mixing, lighting, the
camera, microphone technique, and
reproduction, are all touched on in
the remaining chapters.

The illustrations and diagrams
are interesting and plentiful, al-
though  the half-tone reproduc-
tions are of poor quality. An index
is included. This non-mathematical
volume can be recommended, par-
ticularly to the heginner, as a help-
ful general survey of the field.

A lew copies of the book have
been imported into this country by
The Modern Book Co., 19-21, Praed
Street, London, W.2, and are sold
at the high price of /3.

D.wWo A

Te!evision Simplified. By Milton
S. Kiver. Pp. 375+ vii with 222
illustrations.  Macmillan & Co.,
Ltd., St. Martin’s St., London,
W.C.2. Price 27s.

IN his preface the author says that

_the purpose of this book is to
bridge the gap hetween sound and
television receivers in order to assist
those who will be called on to repair
television equipment. He has suc-
ceeded in his purpose and the bhook
forms a very useful introduction to
television.

Being of American origin, the ex-
amples are naturally culled from
American practice and this inevit-
ably detracts from its value to the
British reader. At least 50 per cent
ol the material, however, is equally
applicable to the television systems
used in the two countries.

_The general principles of tele-
vision are included, together with
descriptions  of the properties of
very short waves and of television
aerials.  Wide-band amplifiers, de-
tectors, V.. amplifiers, D.C.
restoration, C.R. tubes, deflecting
systems  and  synchronizing  are
treated in more detail but non-
mathematically. Chapters on colour
television, frequency modulation
and the complete receiver are in-
cluded.

There are a few errors, but very
few, and the descriptions of the
operation of circuits are clear and
likely to be of particular assistance
to the beginner in television. The
chapter on deflecting systems is
rather weak, however, aud the ex-
perimenter will soon find that only
a traction ot the whole story is told.

W.T.C
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TECHNICAL
TENDENCIES
REVEALED
AT

OLYMPIA
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Broadcast Receivers

HE typical broadcast re-
ceiver of to-day is the four-

or five-valve set (including
rectifier). It has three wavebands
—Ilong, medium and short—and is
a superheterodyne with a triode-
hexode frequency changer. It has
a two-gang variable capacitor for
tuning, one section for the oscil-
lator and the other for the single-
tuned circuit which couples the
aerial to the grid.

A single LF. stage is used with
four tuned circuits arranged as
two coupled pairs and operating
at a frequency of 450-470kc/s.
The two diodes of a multiple
valve provide detection and
A.G.C. Delay for the latter is
usually provided by the bias
resistor of the multiple valve in
which the diode is included. The
A.G.C. is usually applied fully to
the mixer and partially to the
L.F. valve.

In the four-valve sets the main
section of the multiple valve is an
output pentode, but in the five-
valve types it is a triode, resist-
ance-capacitance coupled to a

Philips 209U receiver with exhibition
cabinet.

sepirate  pentode  output  valve.
Negative feedback is then often
used.

In their circuits sets of this type
differ but little from their pre-war
counterparts. In some ways they
are simpler, for push-button tun-
ing has been largely abandoned.
This is mainly an economy mea-
sure, for it is retained in the more
expensive sets, but even then the
pre-war lavishness of ten or a
dozen buttons is replaced by four
to six only. ‘‘Magic-eye '’ tuning
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Review

Wireless World presents
a detailed review of high
lights and present ten-
dencies in the design of
the main classes of radio
equipment as exemplified
at the recent National
Radio Exhibition.

attenuon is now  paid o
accessibility .
In the case of A.C./D.C. sets

safety is also given considerable

more

Alba midget re- )
ceiver for A.C./D.C. 7
operation.

Bush

Model EBS4

receiver
chassis.

indicators, tou, have largely dis
appeared and are now rare on
anvthing but the more cxpensive
sets,

Although it will pass unnoticed
by the casual observer, for it can
be seen only by delving into the
interior, the standard of workman-
ship is much higher than before
the war. The mechanical con-
struction of even the cheapest sets
is much better. and io addition far

attention.  Iu such sets the chasss
is usually in direct connection
with one side of the'mains and so
is a source of danger to anyone
contacting it. To obviate this
possibility the cabinet is arranged
to prevent such contact and grub
screws in the knobs are deeply
sunk in them.

One good example of this is the
Beethoven 4-valve Model 2038
The cabinet is of moulded plastic
and is available in various colours.
1t drops over the complete chassis
and the two are screwed together
from underneath. A bottom cover
plate is then secured with screws
passing into moulded inserts in the
case.

One new feature this year is fly-
wheel tuning. The idea itself is
not new, of course, and there have
probably been examples on the
market for ten or fifteen years, but
there have never before been so
many sets with it. Disguised
under various names it is to be
found in probably as many as
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fifty per cent of the sets at
Olympia.

It is obtained by fitting a heavy
flywheel to the shaft of the tuning
control. If the control knob is
spun the inertia of the flywheel
then carries on. Its use thus
makes it easier and quicker to pass
from one end of a tuning range
to the other, and it also improves

the ‘‘feel’’ of the control.

Pye Model 38G export model.

Much depends, of course,
on the amount of friction
used, and this varies con-
siderably in different sets. With
but little friction a single spin will
easily carry the tuning across the
whole range, but when the control
is very free it is less easy to set it
precisely, and the slightest touch
to the control knob moves it
appreciably.  In most sets, there-
fore, appreciable friction is pro-
vided, and several spins are

needed to carry the pointer across
the scale.

Flywheel tuning is fitted in the
Pye Model 48A, which is a 4-
valve A.C./D.C. set, having a
coverage of 16.3-51.8 1netres for
its short waveband.

This set also
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includes another feature of many,
if not most, post-war sets. This is
the use of switched instead of a
continuous tone control. The
number of ‘‘tone positions”’
varies. In the Pye set it is four,
and the on-off switch is controlled
by the same knob. A good point
is that the ‘‘fidelity ”* position is
adjacent to the ‘‘off,”’ since it
decreases the probability of the
set’s being always used with the
maximum top cut.

Sets of this general type are in
many cases also available as
special export models,
some of which are built for
6-V battery operation, a
vibratory converter being
used for the H.T. supply.
These differ from the home
types chiefly in the re-
placement of the long

Peto-Scott HE71 chassis
with two tuning systems
and scales.

waveband by an extra
S.W. band, the use of
tropical  components,
and the provision of a
tuning scale calibrated
for the area of use.
One such set the Ultra
EV4053, can be supplied with a
dial in Arabic.

Another Ultra set,
the T49, is noteworthy
for the easy access to
its interior. By un-
doing two screws the
chassis can be lifted on
hinges.

A new feature of
some interest as indicat-
ing the public dislike of
aerials, however desir-
able they may be tech-

Radio unit of the Deccola
radio-gramopho ne.
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Chassis of Beethoven Model 2038
receiver.

nically, is the inclusion of frame
aerials in small table models. To
cover the S.W. band a plate aerial
is sometimes fitted to the top of
the cabinet.

One example of a set of this
type is the Ferranti Model 547, a
5-valve A.C./D.C. set covering
medium and long waves only.

Several sets of more or less the
basic type so far discussed are
fitted with an electric clock
arranged to switch the set on or off
at predetermined times. The

Regentone A358 receiver.

11in by 5in by 5in, has six pre-
set stations and frame aerial. If
the selected station happens not
to be operating when the set
switches itself on, it produces an
audio tone as an alarm.

It should be mentioned that
sets of this general category vary
greatly in size and range from the
so-called midget to fairly large
table models with  wooden
cabinets. The larger models gen-
erally tend to a better perform-
ance if only because they include
a larger speaker, and the cabinet
provides a better baffle area.

An example of a general tend-
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ency towards improvement in tone
control is afforded by the Bush
Bi-Focal Tone system. In this
the frequency response of the
A.F. amplifier is controlled by a
variable ncgative-feedback  sys-
tem linked to the volume control
in such a way that the upper fre-
quency limit rises as the volume
control setting is lowered. The

A.G.C. system is so adjusted that
the detector output is greater on
strong signals than on weak, so
that the volume control setting
must be reduced on the former to
maintain the same sound level.
This, of course, increases the
upper cut-off frequency and gives
improved reproduction on strong
signals with which the noise level
is normally low and which are
thus suitable for high-quality
reception.

Turning now to the larger sets
we rapidly pass beyond the region
of uniformity. In general, how-
ever, the changes are of two kinds
which may, or may not, be com-
bined. On the one hand sets may
have more S.W. bands and im-
proved tuning systems and may

Kolster-Brandes space-saving set
for mounting high up on a wall.

World

also incorporate an R.F. stage.
On the other hand, the A.F, side
is improved ; better speakers are
used, push-pull output stages are
included, and variable selectivity
is provided in the I.F. amplifier
and often combined with the torne
control.

The inclusion of variable selec-
tivity in so many of the bigger
sets is one of the surprises of the
exhibition, for it was by no means
common before the war. It is
usually variable in two or three
steps by means of a switch, which
often also con-
trols the response
of the AF. am-
plifier.

Ultra T49 chassis
with hinged units
partly opened to
show accessibility
for servicing.

The R.G.D. 1046G, for in-
stance, has a 3-position control ;
in two positions the 1.F. trans-
former coupling is varied, while

As well as

wavechange the centre knob per-

mits the selection of a number of
pre-tuned stations.

Ekco Asz chassis.

in the third extra damping is
added to the circuits. This set,
incidentally, has an R.F. stage,
triode-hexode frequency changer,
one I.F. stage, and a duo-diode-
triode.  The associated A.F.
amplifier has an A.F. stage, a
phase-splitter and a pair of triodes
in push-pull. The tuning range
is 13 metres upwards.

The Decca R.F. unit, however,
has continuously variable selec-
tivity, the coupling in two trans-
formers being varied by a panel
control. ‘The set has eight bands,
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covering the medium and long
waves as well as narrow bands

!
@ H.M.V. trolley-

mounted  radio-
gramophone
(Type ED2) for use

i in schools.

around 13, 16, 19, 25, 3I and 49
metres. An R.F. stage is included
and an amplified A.G.C. system
maintains a push-pull output of
6 V at less than o.5 per cent dis-
tortion. The amplifier is separ-
ate,

The H.M.V. Model 1700 is an-
other set to include variable selec-
tivity and amplifier A.G.C. It
has inter-station noise suppression
and push-button control. It is a
most elaborate equipment, using
no fewer than 43 valves and cover-
ing 12-2,000 metres in twelve
bands as well as giving F.M.
reception of 9o-94 Mc/s. R.F.
switching and tuning are carried
out by motor drives, and there is
an A.F.C. circuit. Remote con-
trol provides the selection of any
one of four medium and two long-
wave stations or gramophone. A
time switch is included and is
linked with the station selector.
The output of 50 W is fed to four
speakers ; there are three elliptical
cone type, two large and one
medium, and a ribbon diaphragm
horn speaker for high frequencies

The Dynatron tuner has two
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Show Review—
1.F. and one R.F. stages ; variable
selectivity is switch-controlled in

four steps. A g-kc/s whistle filter
is included and is a form of
bridged-T network giving an

attenuation of godb. The asso-
ciated amplifier has a push-pull
triode output stage and negative
feedback is used.

Among the many special re-
ceivers produced is the R.M. Elec-
tric high-fidelity local-station set.
It has one R.F. stage and an in-
finite input impedance detector
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followed by a tone control stage,
an A.F. amplifier, phase-splitter
and push-pull output,

Other specialized receivers were
those for use in schools. Manufac-
turers exhibiting such equipment
included H.M.V., with a range ot
four radio-gramophones, and
Ultra, whose equipment is to be
fitted in many L.C.C. schools.

Murphy have a Commercial
Tropical M.W. set. It is a super-
heterodyne for 12-V battery opera-
tion with a push-pull output stage
delivering 7 W.

Television

vision is now very far from

being a new thing there is but
little uniformity in the products
of different firms. The only thing
common to all sets is the use of
electromagnetic deflection. Tube
sizes vary from gin to 15in, the
commonest being gin and 12in.

Big efforts have been made to
sinplify the operation and it is
common to find only two panel
controls—sound volume and pic-
ture brightness. There are always
subsidiary controls, such as focus,
contrast, line and frame hold,
which are concealed somewhere.

IN spite of the fact that tele-

Chassis of Murphy television receiver.

In a few cases they are accessible
fromw the front by removing a
cover-plate, more often they are
at the back or on one side.

There is a general tendency
towards the use of higher E.H.’I'.
voltages than before the war and
a figure of 6kV is now common,
In most cases it is still taken from
the 50-c/s supply mains through
a transformer and valve rectifier,
but other methods are making
their appearance, Kolster-
Brandes, Mullard, and Philips
for instance, derive it from the
peak voltage which appears dur-
ing the line fly-back, the primary
of the line-scan trans-
former being used as
an auto-transformer to
step it up to a suitable
value. A valve rectifier
15 used with its filament
heated from a winding
on the same trans-
former.

Ekco, however, take
E.H.T. from a special
oscillator operating
at 140 kcjs. A
triode power oscilla-
tor is used and its
coils have a winding
which steps the volt-
age up to a suitably high value.
Still another method is adopted by
Cossor who utilize a coil pulsed at
line frequency. This is a method
closely related to the fly-back sys-
tem but does not involve such a
close tie-up between the E.H.T.
and deflector systems.

Time bases nearly always have
two valves each ; a saw-tooth volt-
age generator and an amplifier
delivering a current output to the
deflector coils. For the line scan
the amplifier is invariably a pen-
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tode-type valve, but for the frame
a triode is not infrequent. For
the saw-tooth generators, thyra-
trons are common, but blocking
oscillators are favoured by many
firms, including Baird, Cossor,
Ferguson, Kolster - Brandes,
H.M.V., Marconiphone, Mullard,
Philips and Pye.

Line-scan damping is invaria-
bly provided by the series com-
bination of a resistor and a
capacitor across the line deflector
coils. No case was observed of
the use of a damping diode.

Ferranti practice differs con-
siderably from that of other firms
in the use of a saw-tooth current
generator to feed the line-deflector
coils directly without an inter-
mediate amplifier. Another un-
usual

feature lies in the use of

Cossor Model 9oz television receiver
with 10-in tube in transparent exhib-
ition case,

high-inductance coils for the line
scan and low-inductance for the
frame. This last is fed through a
transformer from a pentode ampli-
fier which is itself driven by a
Transitron Miller integrator saw-
tooth generator,

The deflector coils themselves
are usually of the “ bent up end ”’
type with an outer iron circuit and
are of low inductance, fed through
transformers. In some cases, how-
ever, only the line coils are of
this type and the frame coils are
of high inductance and wound
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around opposite limbs of the iron
circuit. They are connected in
opposition in order to produce a
magnetic field across the tube.
Cossor, Haynes, and Sobell all use
this form of construction and a
surprisingly small quantity of iron
seems to be needed. R.G.D.
adopt still another form of con-
struction. Here a circular iron

Beethoven Tgo7 television set with
cover of tube unit removed and
unit partly closed.

circuit is used and toroidally
wound. The winding is then cut
into an appropriate number of sec-
tions which are connected in
opposing pairs for each of the two
deflections. Then again, Dyna-
tron adopt a lamination with pole
pieces and the windings are simi-
lar in form to those of an arma-
ture.

For focusing an electromagnet is
nearly always used. In the Baird
sets it is fed through a pentode to
maintain constant current, but it
is usually connected in series with
or across the H.T. supply without
special precautions. Some firms,
notably Cossor, Ferranti, Kolster-
Brandes, use a perinanent magnet
with an adjustable shunt for the
focus control.

The sync sepa.ators vary con-
siderably. Sometimes there is a
double diode fed from the cathode
circuit of the V.F. stage as in the
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Bush set, but many prefer a pen-
tode separator. An unusually
complex arrangement is adopted
by Sobell. The separator starts
with a phase-splitter, from the
anode of which a diode limiter is
fed. This produces the line sync
pulses. The cathode of the phase-
splitter feeds the cathode of a pen-
tode separator having a critical
time constant which produces an
output coincident with the rear
edges of the frame sync pulses.
This output is fed through a
further diode to the frame time
base.

It is in the receiver proper that
most differences between sets
occur, One V.F. stage is always
used and is fed from a diode de-
tector, usually a half-wave type
although occasionally a full-wave
detector is employed. In most
sets the V.F. stage feeds the grid
of the C.R. tube, but there are
many in which it feeds the
cathode—for instance, in the
Alba, H.M.V., Marconiphone and
Pye sets.

Noise limiters are frequently
included and often take the form
of a biased diode in shunt with the
input of the tube. Pye favour a
negative-feedback  system in
which the diode is connected be-
tween grid and cathode of the
V.F. stage and Sobell have a form
of **black spotter.”” 1In this the
V.F. stage feeds the tube grid
directly and the cathode through
a biased diode.

The biggest differences between
sets lie in the pre-detector stages,
where not only the straight set
and the superheterodyne compete
for favour, but there is also
rivalry between single- and
double-sideband  methods  of
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Interior of R.G.D. television set.

operation. The advantages of
single-sideband ~ working  are,
first, higher gain per stage be-
cause of the narrower bandwidth
needed, and, secondly, the fact
that by choosing the sidebands
remote from the sound channel

* the rejection of this last is much
.easier.

The main objection to it
is that circuit alignment must be
more accurately carried out if the
equivalent response is to be
secured.

Probably most sets are double-
sideband straight receivers with
four R.F. stages in the vision
channel, although some use five
(Dynatron) and even six stages
(Haynes). The first, and some-
times also the second, R.F. stage

- S

Underview of the R,F, unit of Haynes television set.
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is usually common to both sound
and vision channels. The sound
receiver itself is sometimes also a
straight set (Pye), but is quite fre-
quently a superheterodyne as in
the Bush and Haynes sets. Sound-
channel rejection usually demands
the use of a number of rejector
circuits, and a favourite method
is fo include them in the cathode
circuits of the later R.F. valves.
Ekco, however, adopt a form of
bridged-T network as the coup-
ling element of a bandpass filter.
The circuit is shown in Fig. 1
and L tunes with C, and C,

to the sound channel. The re-
sistance R has the effect of
balancing the coil losses and

makes it behave as though they
were zero at the resonance fre-
quency.

Single-sideband  operation is
adopted with the straight set by
both Cossor and Sobell. Four
R.F. stages are used in the latter
and the sound channel is quite
separate ; it also is a
straight set and has
two R.F. stages.

The superhetero-
dyne is favoured by
H.M.V. and Mar-
coniphone. Usually
there is an R.F.
stage, mixer and
three I.F. stages and
the sound signal is
taken either from
the mixer output or
after the first LF.

stage. In the R.G.D. double-
sideband model the frequency-
changer has a separate oscil-

lator valve and the sound signal
is separated after the first of
the three I.F. stages. Kolster-

Fig. 1. Bridged-T

sound - channel re-

jector used in Ekco
" television set.
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Brandes, however, adopt single-
sideband operation.

In their mechanical form tele-
vision sets are in most cases both
more compact and more accessible
than formerly. A sub-unit con-
struction is common, but the sub-
units are bqlted together with a
framework which is often remov-
able from the cabinet as a whole.
Miniature valves are nearly
always used for the R.F. and L.F.
circuits and have materially con-
tributed to the reduction of size.

Considerable pains have been
taken to reduce the mechanical
vibration of the line-scan trans-
former and in at least one case it
is enclosed in a heavy die-cast-
ing. Panel controls are usually
only two—volume and bright-
ness—but sometimes focus and
tone are added.

In most sets no attempt is made
to conceal the C.R. tube when it

Rear view of Ferranti television
receiver.

is out of use, but a number of in-
genious arrangements has been
adopted by some firms. Both
Philco and Beethoven have a con-
struction in which the tube, to-
gether with some associated cir-
cuits, is in a hinged case which
closes into the cabinet proper
when the set is out
of use.

Sobell have a
hinged and sliding
panel which covers
the tube and also
serves as the tuning
scale of an asso-
ciated broadcast set.
The ‘‘pointer’ of
the scale is a beam

of light from a lamp
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Rear view of the Kolster-Brandes
CV4o0 television set.

carried on the tuning shaft and
each of the scales carries a small
prism behind it which reflects the
light on to the face of the scale.

Most sets have oin or 12in
tubes, giving pictures 74in by 6in
and 10in by 8in. There are a few
with 10in tubes, however, and
some with 14 or 1s5in tubes.
Cossor and Haynes both have sets
with these large tubes. Baird
have in their Grosvenor model an
outsize. It is a back-viewing tube
with the gun at an angle to the
screen and consequently requires
keystone correction. It provides
a picture 22in by 1g9in.

On the transmitting side of tele-
vision E.M.I. have a new film
scanner. ‘' Flying-spot’’ scanning
is used from a raster produced
on a C.R. tube. The success of
the scheme depends on the E.M.L.
Multiplier Photo-Cell which has

> N
EmRB S e

Acoustical Manufacturing Com-
pany’s Model QAi12 P quality am-
plifier.
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nine stages of secondary emission
amplification and an overall
sensitivity of 1 to 20 amperes per
lumen. One of the great prac-

Wireless World

tical advantages of the scanner
lies in the elimination of spurious
responses needing tilt and bend
signals for their correction.

Sound Amplification

ICROPHONES for public
address work have im-
proved both in efficiency

and reliability. Examples of rib-
bon and transverse current car-
bon types were shown, but the
majority were of the moving coil
variety, in which modern magnet
steels and metal diaphragms had
been employed to reduce size and
give protection from moisture.
Pickup design has shown con-
siderable advances over pre-war
standards and very few of the
clumsy designs requiring several
ounces to keep them in the groove
have survived. Decca were
among pioneers of the lightweight
pickup and their
present model has
a half-rocker
moving-iron

movement, with rubber-mounted
replaceable armature. This pick-
up, with its permanent sapphire
stylus, is used in the ‘“ Decola "’
full-frequency-range electric re-
cord reproducer.

Truvox have been very active
in the pickup field recently and
were showing three new designs
which show a firm grasp of essen-
tials. The ‘' Ferrocoil,”” which is
a combination of the moving-iron
and moving-coil principles, gives
an output of 1 volt R.M.S. from
the secondary of a 120: 1 tranms-
former. The ‘‘ Concert’’ moving-
coil gives 7mV from the 60: 1
matching transformer after fre-
quency correction and the *' Rib-

bon’’ pickup gives 8 mV under
the same conditions (a built-in
preliminary transformer matches
the ribbon to the 7-ohm input to
the 60:1 transformer). In all
three designs the frequency of the
resonance due to needle compli-
ance is remarkably high—above
20kec/s in the ‘ Ribbon”’ and 12
kc/s even in the iron-cored
“ Ferrocoil” movement.  This
has been achieved by reducing the
length and increasing the stifiness
of the sapphire mounting, and by
distributing the mass about the
axis of rotation to give the mini-
mum moment of inertia. The

sapphire in the ‘‘ Ferrocoil "’ in-
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Amplifiers for seund reproduc-
tion 1anged from the host of
portable 5- and 10-watt models in
brightly coloured cases, designed
to catch the eye of dance band
leaders, to the massive rack-
mounted permanent installations
for sound distribution in large fac-
tories. Typical of the latter class
was the three-bay assembly
shown by G.E.C., including the
BCS1241 amplifier with two
DAz250s under-run in Class AB1 to
give 500 watts, and the Dynatron
rack-mounted system in which a
wide choice of amplifiers, feeder
and mixer units can be combined
to meet most P.A. requirements.
A noteworthy display was to be
seen on Tannoy’s stand in which
the complexities of P.A. control
in modern holiday camps were re-
vealed by diagrams in conjunction
with a full-sized control desk.

Amplifiers for quality enthusi-
asts, designed to reduce distortion
below the usually accepted com-
mercial limits were shown by
Lowther and the Acoustical
Manufacturing Co. In the QA12 /P
amplifier made by the latter
firm the maximum pass figures in
the final overall test for harmonic
distortion up to 12 watts are: 2nd
harmonic 0.2 per cent, third 0.3

Truvox ‘* Ribbon " TRUVOX RIBBON PICK-UP MODEL SP 20
pickup with the —— T T T T T T
maker’s curve and —t—TTT1 —'r“!— T *“'fL** —-I T '—"‘?_h“'l_t_‘
close -up of head, M" — =] — T T L 1 T
m magnet g e
5 n - — [ il i 11
liminary  coupling L I 0 __J ""”6"6;
transformer. {8 9 28898 g 8 8§ g% 8 81888
N ¥ 0 0Q v S © g9
YRR LU R
cidentally is detach- = S 838 8 888
q R} Qo 0QQ
able and is mounted S SN T §¢€g

in a short 14 B.A.
screwed shank.

Judged by the crude but all-
too-prevalent test of rocking the
needle from side to side the Tru-
vox movements appear to be stiff,
but criticism on this score is
superficial, for although the reac-
tion at amplitudes of 20 or 30
mils is considerable, and can be
felt, it is negligible over the range
of amplitudes met with in re-
cording. The * Ribbon "’ pickup
is virtually a single-turn moving-
coil in which the edge-on metal
ribbon runs the length of parallel
slots between the poles of the
magnet and a centre soft iron pole
piece. The magnetic field is uni-
form and the moving mass is less
than 40 milligrams.

Frequency in

Cycles Per Second

per cent, higher orders 0.05 per
cent. The frequency range is 20-
20,000c /s +0.3db and a filter for
use with commercial recordings is
available to exclude cross-modu-
lation and other distortions which
would otherwise be reproduced
from commercial recordings. The
filter (Type 20) is level to 6,000-
c/s, 15db down at 7,000 c /s and
40 db down at 9,000 c/s.

A useful general-purpose ampli-
fier (Type R1) was shown by Bir-
mingham Sound Reproducers.
This is primarily a recording
amplifier with seven-step bass
and treble equalizer controls and
a level-indicating meter with
special dynamic characteristics.
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A three-position switch enables

the same amplifier to be used for

playback or for P.A. work.
Among quality loudspeakers it

was good to be able .to welcome

back into production such well-

‘* Axiom
loud-

Goodmans Industries
Twelve ’’ twin diaphragm
speaker.

tried models as the Rola Gi1z, the
Ediswan Senior R.K. and the
Goodmans’ twin diaphragm, now
known as the ‘‘Axiom Twelve.”
This latter is rated at 12 watts
peak A.C. and has a flux density
of 13,000 gauss, total field 145,000
maxwells; the fundamental re-
sonance is at 55c¢ /s and the useful
frequency range is stated to be
40-15,000C /s, The Lowther
Manufacturing Co. were showing
a permanent-magnet version of
the Voigt twin-diaphragm unit
with a flux density of the order of
19,000 gauss.

An interesting new unit for
high-fidelity  reproduction was
shown by Tannoy. This was the
** Concentric Dual " loudspeaker
in which a pressure-type H.F.
horn. starting inside the centre
pole of the 15-inch L.F. unit is
arranged to blend into the curved-
sided cone, which is designed to
give wide-angle diffusion of the
higher frequencies. A frequency-
dividing: network with a cross-over
at 1,000c/s is included and the
whole unit weighs 351b. It is
claimed that the response is flat
within +3db from 40 to 12,000

Plessey automatic record changer.
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c/s and that cross-modulation is
reduced to a minimum.

There is a tendency to use
centre-pole magnets in loud-
speakers intended for use in
domestic radio receivers and tele-
vision sets. The newer magnet
steels lend themselves to this
treatment and economies in
materials as well as lower leak-
age flux losses are obtained. The
method is carried to its logical
conclusion  in the Truvox
‘“Wafer’ series in which the
diaphragm housing or chassis is
utilized as a path for the com-
pletion of the magnetic circuit.

Cabinet reproducers com-
bining bass reflex L.F. units
with multi-cell horn H.F.
units were shown by Truvox.
The range of *‘ Bitone '’ dual-
channel instruments made by
Vitavox has been extended
by the addition of the Model
310 with three-cell
H.F. unit and 12-
inch L.F. cone, This
is more compact
than the standard.models 610
and 620 and is intended for
use with 16-mm sound-on-

Tannoy ‘‘ Concentric Dual *’ loud-
speaker.

film equipments. The Wharfe-
dale Twin Speaker Corner Cabinet
makes use of cone units for both
high- and low-frequency channels.

An extended bass response is
provided in the ‘‘Concert
Labyrinth ” loudspeaker ot the
Acoustic Manufacturing Company
by a combination of pipe reson-
ances and phase shifts between
back and front of the diaphragm,
blended experimentally to give a
smooth response curve in con-
junction with the characteristics
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ot the loudspeaker driving unit.
The measured response curve in
the open is not flat, but has been
modified deliberately to give the
best results when the loudspeaker
is used in a living room of average
dimensions and absorption co-
efficient.

Apparatus for sound recording’
was shown in much greater vari-
ety than in any previous show.
The interest in this branch of elec-
tro-acoustics has resulted in the
production of a number of disc
recording machines capable of

Gramophone turntable driven by
two-phase motor (Electrical.and
Radiological Instruments).

giving results at least equal to
commercial pressings. A wide
choice was offered by Simon
Sound Service who specialize in
the distribution of recording
equipment. In addition to pro-
prietary types of direct recorders
for disc and wire, this firm was
also showing a pickup location
and control unit of their own de-
sign.

The Type DR13 recorder made
by Birmingham Sound Repro-
ducers is designed for use in con-
junction with their Type R1 three-
purpose amplifier and a ribbon
microphone.  The turntable is.
belt driven from a synchronous.
motor and will take discs up to.
13 inches diameter, Tracking is
outside-to-inside and the groove
pitch g6 per inch. The whole unit
is transportable and an 8-inch
monitor loudspeaker .is mounted
in the cabinet lid. Disc recordiiig
machines of the studiotype were
also shown by Tannoy and E.M.I.

Several firms have produced
magnetic tape recording machines
using iron-oxide coated plastic
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E.M.I. magnetic tape recorder.

tape.  Notable examples  shown
were the EMUI. and G.E.C
models, designed for high-fidelity
transcription work. A medium-
fidelity model (up to 6,000¢/s),
designed for use in the home, was
shown by G.E.C. With a tape
speed of 18 inches per second A
playing time of 45 minutes per
spool is provided. The G.E.C.
machines make use of super-
imposed concentric feed and take-
up spools, which cffect a con-
siderable saving of motor board
area; the domestic model is
slightly smaller than the average
console receiver.

A portable disc recorder, suit-
able for dictation work, in which
the recording medium is a
flexible disc of iron oxide-coated
plastic, was shown by E.M.L
The recording and playback head
is carried on a pickup arm which
is tracked by a stylus fitting into
a spiral groove in a centre plate
of plastic material. The turn-

B.S.R. Type DR31 disc recorder, Type Rr
and ribbon microphone.
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table speed is 30
r.p.m. and the
groove pitch is 40
per inch. A spring-
driven turntable
motor and self-con-
tained battery am-
plifier occupy the
lower half of the
case, the lid of

which cannot b
closed untit  the
removable  track-

ing disc has been
stowed in its ap-
pointed place. A
strip  magnet s
provided to wipe
off the record by
holding the  strip
along a radius while the record is
turning.

Gramophone motors and record
changers are by no means in the
doldrums and it is no secret that
the products of our leading firms
readily earn hard currency, cven
in countries that
pride  themselves
on their mechani
cal ingenuity. The
Plessey record
changer, with its
mechanism concen-
trated chiefly in
the centre spindle,
is notable for the
small depth in
which it can be
a c ¢ ommodated.
There is a ten-
dency this year to make use of
frictional drum drives for record
turntables, a practice which has
found favour in  recording
machines where high and constant
torque is essential ; examples were

three-purpose amplifier

431

shown by Garrard and B.S.K
Constant torgue and cool running
under continuous load are claimed
to be advantages of the two-phase
motor developed by Electrical and
Radiological  Instruments,  The
motor is fed [rom a special trans-
former which converts a single-
phase to a two-phase supply.

Car Receivers

T'HE design ot car radio re-
ceivers has been markedly in-
fluenced by the availability of
miniature components, but even
o the majority of makers find it
more convenient to adopt a two-
unit form of coustruction as it
provides greater flexibility and
generally cases  the installation
problems in small cars.

Division of the receiver s
sometimes  done after the fre-
quency changer, so that one unit
contains the R.F. and frequency

Romac Model 107 car
radio receiver. A special
shortwave version is
available for export.

changer stages with all controls
and the other the [LF. amplifier,
detector, A.G.C., audio power cit-
cuits and loudspeaker. The R.F.
and F.C. unit is usually called the
control unit.

One example of this form of
construction is the Radiomobile
equipment.  This set has a vibra-
tor H.T. supply with valve recti
fiecr—a combination favoured by
several other makers. One of the

Radiomobile models embodies
push-button selection for four-
pre-tuned  stations. It is a

mechanical system and rotates
the ganged tuning condensers by
pre-determined amounts.  Manual
tuning is also provided and this is
operated by a press-in clutch
which prevents the tuning being
disturbedd by accidental move-
ment of the control knob.

A similar mechanical pre-
selection system is used by
Masteradio in their models, Two-
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unit construction with the R.F.
and frequency changer stages in
the control unit is adopted. The
two units can either be connected
together to form a single assembly
or stowed separately, as con-
ditions  demand. Masteradio

supply a neat short-wave con-

verter for the export market.
Short-wave facilities are pro

vided also by Romac, who have

stone 640

a special export model. This also
is a two-unit design with the R.F.
and frequency changer in the con-
trol unit.

The same form of construction
is used by Champion but Pye and
Philco favour an all-in-one set,
the judicious use of miniature
components and valves making
this quite practicable. Philco,
however, have a separate tuning
head with Bowden-cable controls.
The Pye model is a real miniature
measuring only s5{#in x 5{3in x
6% in, including the loudspeaker.

Communication
Receivers

’I‘HE class of receiverscommonly

known as communication sets
is one primarily designed for seri-
ous S.W. reception, including
morse as well as telephony. Such
sets are designed primarily for a
good S.W. performance and for
very high selectivity; a crystal
filter is usually included and a
beat-frequency oscillator.

The Eddystone Type 640 re-
ceiver is in this category. It has
one R.F. and two I.F. stages with
an intermediate frequency of 1.6
Mc /s and cover: 1.7-31 Mc/s con-
tinuously. Two variable capaci-
tors are used; one for band set,
the other for band spread. The

Interior view of Eddy-
communi-
cations receiver.
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quartz crystal is vacuum mounted
and the set is tropicalized.

Model 680 of the same firm has
an intermediate frequency of 450
kc /s and covers the medium-wave
band in addition to 1.34-30.5
Mc/s. An S-meter is fitted but
there is no bandspread. There is
a series-type noise limiter.

The Q-Max Typc Q 5/10 has
five bands and although designed
for A.C. operation can be used
with batteries with the
addition of a battery unit.
It includes a noise limiter
and a crystal calibrator is
available.

The Rees-Mace My—a
receiver in this communi-
cations category—is especi

Seamew
radio - tele-
phone for
trawlers and
small ships,
made by the Marconi Company.

ally designed to give excep
tionally low radiation from
the oscillator. It covers 490
kc/s to 25Mc/s.

The G.E.C. BRT400 has
a separate local oscillator
tor high frequency-stability
and a logging scale with an effec-
tive length of 164ft. There are six
fixed degrees of selectivity, three
with a crystal and three without,
giving bandwidths of 0.5-9 kc/s.
A series-diode noise suppressor is
used. The set covers 150kc/s to
31 Mc /s in six bands.

Communication
Equipment

N ANY public and commercial

services are now turning to
the very high frequencies to pro-
vide local channels of telephonic
communication. Such services as
police, fire, harbour boards, tow-
age companies and operators of
other small craft are now finding
V.H.F. radio ideal for their pur-
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pose, with the consequence that
many radio firms are now making
this class of apparatus, which is
battery operated, using either 6-
or 12-volt supplies. H.T. is in-
variably obtained from rotary
convertors.

Several V.H.F. sets of this kind
have been described in Wireless
World recently; for example,
equipment made by Eddystone,
G.E.C., Marconi, Plessey, Pye
and Standard Telephones. All
these were at the Show and in
addition similar installations were
exhibited by Mullard whose Type
GDRso1 for vehicles and small
craft operates on a spot frequency
within the band 75 to 100Mc/s,
where these services are mainly
located. Alternatively, it can be

operated between 125 and 166-
Mc/s
The transmitter and receiver

are both crystal stabilized, the
former delivering 20 watts of R.F.
to the aerial. The receiver em-
plovs a double superheterodvne of

high sensitivity. This equipment
is frequency modulated using a
deviation of +15ke/s.

Frequency modulation appears
to be gaining favour for this class
ot communication equipment, and
the latest G.E.C. mobile radio-
telephone also employs this sys-
tem. The 20-watt transmitter is
capable of spot frequency opera-
tion between 30 and 170 Mc/s.
In this equipment provision is
made for operation on a second
channel which, however, must be
not more than 4ookc/s away
from the main one. Another
facility is the use of the trans-
mitter output stage as an audio
amplifier delivering 8 watts to a
loudspeaker for traffic control, or
as a loud hailer for ships. There
is also available an amplitude
modulated version.

All makers of mobile equipment
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also produce high power head
quarters transmitters, the usual
carrier-power output being about
100 watts.

A novelty in radio telephones is
the miniature Emiradio Pedes
trian Trans-receiver with the

microphone, telephone and aerial
one

all included in unit A

separate battery box is required
but even this is a miniature. It
operates on a fixed frequency
within the band r150-160Mc/s.
Aircraft equipment was well in
evidence at this Exhibition. Mar-
coni’s showing their general pur-
pose installation ADg7 /108 and
the mnew automatic direction
finder which, together, with the

G.E.C. radio compass, is de-
scribed elsewhere in this issue.
A newcomer to this field is

Murphy, which firm now has a

Haynes Radio Undulator
for recording morse
signals.

radio-tele
phone operating on a single spot
frequency between 100 and 120-

lightweight V.H.F.

Mc/s. Amplitude modulation is
used and, although the carrier
output is of the order of 0.25 W
only, ranges up to 40 miles are
obtained from an aircraft at 3,000
feet. H.T. is obtained from a
vibrator supply unit and the total
power input is 36 watts at 12 or
24 volts, G.E.C. also have a low

Wireless World

power lightweight radio-telephone
designed mainly for civilian air-
craft and operating in the same
band. This and the Murphy set
are crystal controlled thrqughout.

Marine radio equipment did not
figure at the Radio Show before
the war, but scveral firms were
showing it this vear. A represen-
tative display staged
by the Marconi Com-
m pany included the
|~ Seamew '’ radio-
I {¢lephone for use in
trawlers and other
small craft. It is for
24 volts battery
operation and pro-
vides the choice of

The Murphy aircraft V.H.F. radio-

teiephone receiver and transmitter

left) and power supply units re-
moved from their cases.

six channels of communication in
the band 1.5 to 3.6 Mc/s. The re-
ceiver can be either pre-set to the
selected six frequencies or sup-
plied for continuous tuning.
Facilities are provided for remote
control of the set up to a distance
of 50 yards.

Another trawler installation is
the Mullard Type GMR501 which
has eight crystal-controlled chan-
nels within the band 1.6 to 3.7
Mc/s. It is de-
signed for 12-volt
battery operation
and the carrier
output is 35
watts. Amplitude

modulation is
used in all this
equipment.

A marine in-
stallation for

working with
tugs and other
small river and

harbour craft and
designed for link-
ing up to the
G.P.O. land telephone system was
shown by 1.M.1. Although rather
specialized it exemplifies the now
extensive use of the V.H.F. radio-
telephone by services  which
hitherto had relied on visual sig-
nalling.

Descriptions of communication
equipment would not be complete
without some reference to the
radio amateur and his needs.
Those who wish can now acquire
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commercially made transmitters
designed especially for the ama-
teur frequencies. A set of this
kind was shown by Q-Max. De-
scribed as the B4/ 40 transmitter,
it covers the 3.5-, 7-, I4- and 28-
Mc /s bands giving 40 watts car-
rier output on each. Design data
for transmitters is supplied by
Hayvnes Radio and Stratton.

Test and Servicing
Equipment

HIS form of equipment can

conveniently be divided

into two main classes, one
containing apparatus developed
almost exclusively for routine
testing of production items in
factories and the other consists of
apparatus for the servicing and
maintenance of radio equipment
in general. The former is very
specialized and is often designed
by individual firms for their par-
ticular needs, but there are cer-
tain commercial types of equip-
ment that find application in this
field.

Signal generators are perhaps
one of the most important pieces
of equipment in any receiver test-
ing installation and as a conse-
quence there has been much
thought and work put into them
Apart from calibration accuracy,
which is an obviously essential
feature, varions ingenious means
have been cvolved to simplify
interpreting the various scales on

the instrument. The two prin-
cipal ones are frequency and
signal  attenuation, subsidiary

scales being modulation depth
and a signal level monitor.

In the latest model produced by
Marconi Instruments, the Type

Amplion Con-

vette H.T. and L.T.

unit for operating battery sets from
A.C. mains.

TF867, the frequency scales
occupy almost the whole of the
front of the case. This generator
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covers 15kc/s to 3o0Mc/s in
eleven bands and can be modu-
lated up to 100 per cent by an
internal oscillator at either 400c/s
or 1,000c/s, or external modula-
tion can be applied. It includes
a modulation meter, a crystal
check oscillator giving beats at
1-Mc/s intervals throughout and
an attenuator providing adjust-
ment of the output from 0.4 #V
to 4V. The attenuator scale is
calibrated in volts and in decibels;
it has a traversing pointer.

Pye produce a range of signal
generators  which  typify the
present-day requirements for this
class of equipment. There is one
described as the ‘‘ Workshop '’
model. 1t is mains operated and
covers 140kc/s to s0Mc/s in
seven ranges, with provision for
internal modulation at 30 per
cent. A calibrated attenuator ad-
justs the output in five steps be-
tween 14V and 0.1 V. There is
a portable laboratory version of
this model, mains operated,
which covers 100kc(s to 30Mc/s
in six bands and one designed
especially  for testing television
sets. [t covers 40 to 60 Mc /s and
has two modulation signals
applied to the carrier. These pro-
duce bars on the television screen
for checking the frame and line
time-bases. A 400-c/s modula-

tion is also included for checking
the sound channel. Price is f24.

tance,

Another reasonably priced sig-
nal generator, which has been de-
signed largely to meet servicing
requirements, is the E.M.1. (Sales
and Service) all-wave oscillator.
A useful feature is that it can
quickly be adapted to either mains

resistance
shown by E.M.I. Sales and Service.
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or battery operation by fitting the
appropriate power pack, which is
a separate unit contained in the
base of the case. It has six ranges
covering gokc/s to 32Mc/s, a
continuously variable attenuator
plus an output switch giving a
high-level R.F. output. Internal
or external modulation can be

applied. For mains operation it
costs £26 5s.
Other examples of signal

generators were found among the
AVO range of instruments, on
the Taylor stand and among the

Dawe instruments. The latter
firm have produced a precision
signal generator, Type 804A,

covering 20 to 200Mc/s with
either F.M. or A.M. modulation.
Standard Telephones also produce
equipment of this kind for test
rooms and servicing workshops.

Due to the vast strides made
during the war years in the design
of all classes of cathode-ray tube
equipment the modern °oscillo-
scope has become an extremely
versatile and almost indispensable
piece of test equipment.

A very elaborate waveforn
analyzer was shown by E.M.I.

The latest Cossor oscilloscope,
Model 1049, is a double-beam
instrument fitted with D.C.

amplifiers effective up to 100ke/s
and time-base control mechanism
enabling any section of the trace
to be opened out and examined
in detail. A new feature is the
inclusion of time-calibrated
scales for the time-base giv-
ing measurements of wave-
form features in micro-
seconds and milli-seconds
and facilities for measuring
the amplitude of the pat-
tern in terms of voltage.
This instrument is fitted
with a flat-ended 44in tube.
For those who want to
build their own oscilloscope,
or use a C.R.T. as part of
an existing

. (S ip-

Components bridge for mg nutl :?l-
measurement of induc- d

and capacitance, ready Prog

vided with

suitable
sweep circuits, Mullard have
available a small unit, with self-
contained power supply. It is
listed as the Type Bioo. Ac-
companying this midget is a full-
size double-beam  oscilloscope,
Type E80s, designed for general
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waveform investigations. There
was’ another double-beam instru-
ment by Standard Telephones.
There were a number of single-
beam oscilloscopes of the type
used in test rooms for receiver
alignment and general work of

this kind. One of the niost com-
pact of these is the G.E.C.
Miniscope, which was shown

also by Salford Electrical Instru-
ments. It has a 1}in tube, time-
base covering 3oc/s to 8oke/s,
signal amplifier and power unit ;
it measures only 8}in x 6§in x 2}in.
The most recent addition is pro-
vision for fitting another tube in
a small housing on top of the

G.E.C. Miniscope showing second

C.R. tube unit in position ; this

converts it for double-beam opera-

tion using the same time-base for
both.

instrument and taking all voltages
from the main unit, thus convert-
ing it into a double-beam oscillo-
scope.

Another general-purpose type
oscilloscope was seen on the

- E.M.1. (Sales and Service) stand.

It is fitted with a 2}in tube, time-
base for investigating waveforms
from 15c/s to 1Mc/s in fre-
quency, a push-pull signal
amplifier and has provision for
measuring A.C. and D.C. voltages
and the voltage of any vertical
part of the trace on a self-con-
tained meter.

In this class of equipment is
included the Taylor Model 30A
oscilloscope which is fitted with
a 34in tube, time-base covering
10c/s to 1okc/s and a push-pull
signal amplifier giving useful
amplification up to 100kc/s.

E.M.I. have also a number of

(Continued on page 435)
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The Personal Set is a money spinner from the start.
Easily handled, casily displayed and with battery replace-

a&;‘\g;m ment business to follow every sale. A steady stream of
(b\'&’ylw P.17.Bs is leaving our factories and so far as can be fore-
g seen will continue to flow to the Trade for some months
SATURDAY ahead. Retail Price 12} gns. plus £2-16-11 Purchase Tax.
NOVEMBER &

The truly portable, really personal set—

and is MARCONIPHONE

THE REAL THING IN RADIO

THE MARCONIPHONE COMPANY LIMITED, HAYES, MIDDLESEX

M.10
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BELLING-LEE  QUIZ

No. 17

Answers to questions we are often asked by letter and telephone

e o

s b
The above illustration is of our new
‘‘Eliminoise,’” Kit No, L308K, including
Transformers, Cable, Aerial and Earth
wire, insulators and a Receiver connec-
:i.,n,g“Lead. U K. Patents No. 477218,

Question 45. What do I do if |
want an ‘* Eliminoise’’ anti-interference
aevial to operate on 100 metres ?

Answer 45. This is catered for by
*“ Eliminoise "’ type 1..308/F which
differs in its windings to give adequate
coverage from 50 to 6Goo metres,
Before the war this type was in
demand for use on fishing craft, It
was also used by certain of the
services operating on the imedium
waveband.

Question 47. I amn a radio operator
on a ship and find that the incrveasing
amount of electvical gear on board is
inteyfeving with incoming signals,

Answer 47. This company is con-
stantly being called in by owners
and electrical contractors to carry
out investigations and suppression of
interferen e on ships of all sizes.
The lifts on both the ** Queen Mary
and " Queen Elizabeth "’ were sup-
pressed by our staff engineers. But
the causes of interference on board
are many. Often enough the most
troublesome  are electric  fans.
Certain types of smoke indicators
require treatment. Generating sets
are notorious

Question 48.
feeder 1..336 but find
making a suitable termination.
do you yeconunend ?

I use your balanced
difficulty  in
What

Answer 48. \We agree that this
feeder is difficult to terminate with-
out a specially designed plug. One
was visualised before the war but
was never put into production. We
can now offer 1..607/P/G illustrated
here. This plug is moulded, black,
with cord grip. It carries two " OZ "
contacts (nominal }”) on }}” centres.
As a plug of these dimensions could
be inserted in a z amp. mains socket,
a third * fouling pin”’ has been
added. The socket panel carries
two sockets and one slot to take the
" fouling pin.”  As this third pin
may be placed on either side, or
ontitted altogether, we have a very
versatile component ; reversible at
will or by pre-arrangement, or non-
reversible.

*L607'P/G Twin feeder plug with socket
L607'S. This type is included in the
Amateurs Aerial kit described below,

Question 49. Wiy have all Belling-

lee sockets a hole at the bottom end ?

Answer 49. If you look down into
oie of our sockets you will find it
bright and clean. Plating solutions
do not “* throw ”’ to the bottom of a
comparatively deep hole so the cross
hole facilitates their circulation. Just
an example of Belling-Lee attention
to teclhinical detail,
TO BE CONTINUED

THE |IDEAL

AERIAL

TRANSMITTING AND
RECEIVING
FOR THE

This very practical kit consists of a “T"

AMATEUR

~train insulator, R0ft, of cadmium copper wire
and 80ft, of L336 balanced twin feeder with plug
and socket to suit {see illustration above®*) and
two glass end insulators. The ** T insulator in
the illustration on which sensible terminals and
** cable grips’’ are provided, has been designed
to take the feed from the centre of a half-wave
dipole.

lor receiving purposes, the length per half-
section is not critical to within a few inches, but
for transmission the lengths given are approxi-
mate only and must be slightly re-adjusted tothe

correct length from the formula;—

o 234
Length of half-section in feet —

l"n-qﬁency in Mc, s,
Cadmium copper is supplied as this will not
stretch—a most important matter if the aerinl
is being used for transmission, Suitable for
200 watts RF up to 28 Mc/s,
The complete kit with instructions in carton.
1.609,  Price 35'W.

BELLING & LEE LTD|

CAN!R"JC? ARTERIAL ROAD. ENFIELD. MIDDX

Short Wave Short Wave
Amateur Band Broade»s- Band
| Freq. | Length | Freq. | Leng.h
|in Mcis. | infeet |in Mc's, I infant
. [ |
| 70 3275 | 60| 40
90 27
140 165 | 12:0 20 ‘
280 80 150 16
180 13
425 | 210 T

l
’ 560

Length given is per half-section.
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useful pieces of test gear for re-
ceiver and general servicing pur-
poses, among which is a com-
ponents bridge providing for
measurements of inductance, re-
sistance and capacitance.

The advent of so many new
valve types has led to remodelling
of the AVO Valve Characteristic
Meter, which now caters for the
latest miniature B8B and BS8A
based valves. This meter gives
actual mutual conductance
measurements on valves, measures
grid current and enables amplifi.
cation factor and anode A.C. re-
sistance to be obtained. Compre-
hensive tests on the individual
anodes in full-wave rectifying
valves can be made. The meter
¢inbodies a very quick-acting
over-load cut-out which prevents
damage to any part of the equip-
ment. Voltages and circuit
arrangements for any valve are
selected by a multiple-barrel
selector switch.

Valves

LTHOUGH all makers of
valves were showing ex-

amples, and in some cases
almost complete ranges, of the all-
glass baseless style of construc-
tion, the current types on octal
bases are likely to remain the
mainstay for some time yet to
come. There is nothing spectacu-
lar in the characteristics of the all-
glass type, and their mutual con-
ductances are very much the
same as the equivalent pattern in
current ranges. They are, how-
ever, more efficient at the televi-
sion and the very high frequen-
cies, since they are physically

Three of the latest Mazda valves,

showing the types 10C1, IoP14

and 10LD11.

smaller and have much shorter in-
ternal connections to the pins
and, of course, there is no base,
material, except glass, so that
losses are kept down to a mini-
mum.
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The all-glass valves exemplify
the style of construction to be
adopted by the industry for the
proposed standardization scheme.
The majority will have a small 8-
pin base with their pins disposed
around a circle of 1r.smm dia-
meter. This is known as the B8A,
and there is a centre spigot and a
locating boss on the side of the
base. A bayonet type valveholder
is thus required.

Three of the latest Brimar valves,

the 7H7 and 7Z4 on loctal bases

and the ¢D6 miniature R.F.
pentode.

Output valves and thosc need-
ing a large bulb are being fitted
with a slightly larger version of
this base, and it is now described
as the B8B. This is similar to the
8-pin loctal base. Therc is also
2 button-type 7-pin base for the
very small miniature valves, and
this is known as the B7G.

The Brimar range of valves
shown by Standard Telephones
included a series described as loc-
tal types fitting the B8B base and
having a lock-in locating spigot
carried on a false metal base.
This has clearance holes through
which the base pins project, the
valve being an all-glass type. The
series includes 1.4-volt battery
valves taking 50 mA filament cur-
rent as well as 6.3-volt mains
types. In the latter type the 7H7
variable-mu R.F. pentode has a
mutual conductance of 3.8 mA /V.
In addition, Brimar now have a
series of miniature types for the
B7G holder for 1.4-volt and 6.3-
volt operation.

Some A.C./D.C. valves con-
suming 1oomA of heater current
and fitting the smaller B8A base
are made by Mazda. These are
identifiable by the serial number
10 with additional letters and
figures according to the type and
function of the valve. The 10Fg,
for example, is an indirectly
heated R.F. pentode with a g of
2.4mA /V and operating with 175
volts on the anode and 100 on the
screen. The corresponding fre-
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quency changer is a triode-
hexode with a conversion con-
ductance of 0.65 mA /V and taking
the same anode and screen volt-
ages. The triode requires 8o
volts at 4.5 mA. A D.D.-triode,
output tetrode and half-wave
mains rectifier are included.
Mazda also had a few miniature
types for the B7G Dase,

A short series of 8-pin all-glass
valves, including a variable-mu
R.F. pentode (W81), with a g of
2.8mA/V, a D, D.-triode (DL.82),
output tetrode (KT81) and a
triode-hexode frequency changer
(X81M) are produced by G.E.C.
These are 6.3 V types. There are
also a few specimens of miniatures
with the B7G base arrangement of
pins, also for mains operation,
one being the Z77 a high-slope
R.F. pentode with a g of 7.5
mA /V developed especially for
television  receivers.  Another
special Osram type is the KT4s,
an output tetrode for the linc
scan time base. It operates at
4,000 volts on the anode and 300
on the screen.

Miniature all-glass valves shown
by Mullard are mainly for use in
industrial equipment. There were
a few samples of the valves that
will eventually be produced for

Mullard silica valve Type TYSz-
250, and two of the new miniatures,
EF42 and EFg1.

domestic receivers, with the small
B8A pin arrangement.

Mullard were making a special
display of industrial-type valves,
among which were a range of
silica transmitting triodes for use
in radio heating equipment. These
silica types can be run at very
high temperatures, and generally
require no assisted cooling. The
smallest in the range, while not
a large valve, will give an output
of 720 watts R.F. at 50 Mc/s.
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Another interesting  Mullawd
development is an accelerometer
valve giving an output propor-
tional to acceleration. It has
many applications in industrial
electronics ; one, for example, be
ing the control of acceleration of
lifts.  Mullard is now producing
a number of special V.H . trans
mitting valves of low and medium
power for use in mobile and air-
craft equipments.  The QQVog-7,
QVos-25 (807 equivalent), ()Voy
20 (815 equivalent) and, most
recent of all, the (Vo740 (8298
equivalent) are types that will
appeal also to amateur trans
mitters. The last two mentioned
are double tetrodes in one en
velope.

Comparable G.E.C, types are
the TTi1, a single R.F. tetrode,
and the TTris, a double assembly
suitable for use up to at least 100
Mc /s in small transmitters.

Some of the latest types of Osram
valves showing the DETz22 grounded

grid triode, TTi5 double R.F.
tetrode and DHS8r.
For centimetre operation in

radar equipments G.E.C. were
showing some grounded-grid tri-
odes in the form of the DETzz,
for use down to 10-cm wavelength
and the ACTzz and ACTz23, which
are used in the London-Birming-
ham experimental television link
system on centimetre wave-
lengths.

During the war enclosed crystal
rectifiers were developed for use
in the centimetre radar equip-
ments. Their construction has
been described in this journal.
These stable silicon crystal recti-
fiers were shown at this exhibition
by B.T.-H., together with a more
robust variety which has been
developed for use in television
sets, test and servicing equip-
ments requiring a diode-type rec-
tifier capable of functioning effi-
ciently up to about 100 Mc /s. The
fact that it néeds no filament
supply is an added attraction for
test gear purposes. Described as
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the BUT-H. Germanium crystal
rectifier, it will pass a continuous
crystal current of 50 mA D.C. The
rectifier is comparable in size to

The miniature B.T.-H. Germanium
crystal rectifier mounted in a small
probe.

a }-W resistor and has similar end
connecting wires.

Cathode rav tubes for television
use vary in size from about gin
to 15in diameter. They are now
almost  exclusively focused and
deflected by magnetic means, the
electrostatic principle being con-
fined to the instrument types.
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A new development included in
the latest 10-in and 15-in Cossor
tubes, the types 75K and 85K re-
spectively, is an ion trap to pre
vent ““ blackening *” of the centre
ol the screen after a period of use.,
In these tubes the beam is inten-
tionally off-set and is centred by
means of a small perinanent mag-
net applied to the neck of the
tube near the gun. Focusing is
effected by another permanent
magnet located in the usual posi-
tion just behind the deflection
coils.  For fine adjustment of the
focusing Cossor arrange to vary
the final anode volts. This beam
control system is effective on the
dectrons only, and any heavier
ions which normally would im
pinge on the centre of the screen
are virtually unaffected, and so
find their way harmlessly to one
side of the screen.

Cossor were showing a new 44
in tube with a perfectly flat end
for use in oscilloscopes to facilitate
making measure~ents on the end
of the tube. Flat screen tubes
were shown by G.E.C. in types
suitable for television receivers.

Components and Accessories

HEN examining the pro-
ducts of the component
makers at the Exhibition

one could not bu* be impressed by
the excellent workmanship put
into this class of article. This is
not all external effect, for where
stripped models are shown the
same fine finish was seen.
Development work during the
war years was intensely concen-

. trated on the design and produc-

tion of miniature components.
and as efficiency has not
suffered in the process the
advantages of this gencral
reduction in size arc¢ so
obvious, not only in sav-
ing space but also in mate
rial, that their num-
bers will increas-
rather than decrease.

Items that might
have suffered in this
miniaturization pro-
cess are tuning coils
of all kinds and variable
condensers.  The wider usc
of improved dust iron cores

and coils of very small diameter -

have enabled the size of the
screening can to be reduced, in

some cases to less than one inch
square, without any correspond-
ing  reduction in  efficiency.
Examples of these coils are the
Wearite type M4qooB midget LF.
transformers assembled in cans
measuring 143in high and {in
square. They are now available
for intermediate frequencies of
460ke/s, 1,600kc/s, 2.1Mc/s,
and 4.86Mc/s. In all cases the

Q" of the circuit is of the order

New Wearite 3-range coil unit with
ore-formed strip wiring and wave-
change switches built-in.
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of 100.
trimmed.

Midget coils in cans of 1in
square were seen also on the Wey-
mouth stand. There are signal
tuning coils as well as I.F.s, and
they are described as ** K** coils.
They are permeability trimmed
and their Q" is of the order of
120.

Permeability tuners are not
new; many will recall the early
specimens of some years before
the war. Now, with present-day
knowledge in  miniaturization
such units can be built in very
compact form. One made by
Electrical and Radiological Instru-
ments is designed to cover one
band only. Separate units, in-
cluding scale and pointer, are
used for each waveband it is re-
quired to cover.

The Weymouth permeability
tuner contains four coils with a
carriage carrying four long thin
dust iron cores which are moved
in and out of the coils by a large
eccentric cam, the spindle of

They are permeability

which is the tuning control. A
novel feature of this unit is the in-
clusion of automatic waveband
switching which is actuated after

Haynes focus and scanning coil
agsemblies together with line out-
put transformer.

the first 18o-degree rotation of the
control. The second 180-degree
rotation thus tunes over the other
waveband., A 300-degree scale s
used.

Air-cored coils for broadcast re-
ceivers are still available in fair
numbers, examples being found
on the stands of R.M. Electric,
Weymouth and  Wright and
Weaire, while short-wave coils
made of silver-plated copper wire
are obtainable from Q-Max and
Eddystone. Both these firms cater
for the radio amateur and some
fine examples of turret coil units,
special transmitting type variable
condensers and the many kinds of
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small and large insulators in
ceramic and polythene - based
materials are produced.

Split-stator and other varieties
of variable condensers for use in
transmitters and radio-heating
equipment were shown by Sydney
S. Bird and fixed capacitors for
the same applications, som«
capable of carrying several
amperes of R.F. current at high
frequencies, are included among
the products of Dubilier, United
Insulators and T.C.C. Polar and
Plessey were showing some fine
examples of miniature gang con-
densers for broadcast receivers
and miniature portables.

Clix BBA and B7G valveholders.

Some of the very special tele-
vision components are now be-
coming available, although only
two firms were actually showing
them. . Plessey had a full set of
these parts comprising line and
frame transformers, blocking
oscillator coils, type LS for line and
FS for frame and focus coils; type
A1, of 500o0hms carrying 100 mA
and another type Az of 100cohms
to carry 200mA. Low-impedance
scanning coil assemblies for gin
tubes are also included.

Further examples of television
components were seen on Haynes
Radio stand, where were shown
E.H.T. transformers in copper

‘containers with ceramic bushes for

the high-voltage output. In the
Haynes scanning coils a high-
unpedance frame winding is used
with a low-impedance line wind-
ing. This, and the accompanying
focus coils, are designed for tubes
with 35 mm diameter necks.
Haynes also have some small
threaded coil formers, 32t.p.i.
fitted with adjustable iron dust
cores for winding television sound
and vision signal tuning coils.
Other television components seen
were a series of co-axial plugs and
sockets for aerial feeder cables
made by Belling and Lee. Among
these is a very useful extension
connector, described as the type
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1.616 coupler, for extending a co-
axial feeder. The L619g cable plug
i« a new edition and it accommo-

Weymouth permeability tuning unit.

dates cables of about gin outside
diameter. There is also a con-
nector with an external locking
ring, the L1249 plug and L1267
chassis socket, designed to have a
very low contact resistance. Cable
sockets and chassis plugs of the
same design are also included.

The new valves with B8A, B§B
and " B7G bases require special
valveholders and these are now
being  produced by  British
Mechanical Productions (Clix) and
Belling and Lee.

Some new cartridge-type fuses
were seen on Bulgin’s stand in
which the fusing current for the
different sizes increases by a factor
of 15. Another innovation
adopted by this firm is the grading
of their potentiometer values in
accordance with the 2o-per cent
tolerance preferred numbers scale.

P.A. coil
amateur transmitters.
the 3.5-, 7-, 14~ and 28-Mc/s bands.

Q-Max turret  for

It covers

Battery eliminators, once very
plentiful but rarely seen in the
past decade, appear to be coming
into favour again. Amplion have
two models, one for replacing the
batteries in all-dry type sets, fitted
with 1.4-volt valves, the other for
sets with 2-volt valves using an
L T. accumulator. These units
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provide both L.T. and H.T. cur-
rent and are not merely an H.T.
eliminator plus trickle charger for
L.T. accumulators. They are
described as Convette units.
Among the many accessories at
the Show were several of more
than usual interest, although of
very widely different application.
One was a time switch for switch-
ing on and off the radio set, at
pre-determined times throughout
the day. It is known as the Roto-
time Programine Selector and can
also be used to operate an electric
fire, kettle, light, etc., as it will
handle up to 10amps at 250 volts.
Another item, which is of par-
ticular interest to short-wave
listeners, is the Haynes Undu-
lator, more simply but less accu-
rately described as a morse inker.
It records morse signals on a paper
tape and can be used with any
communications receiver. It con-
tains the necessary rectifier as well
as all noise suppressors. Morse s
recorded by a continuously
writing stylus with the characters
formed above a datum line, hence
the description ‘' Undulator.”” it
is a practical instrument capable
of recording high-speed telegraphy
and the price is £25.

Electronics

MONG applications of ther-

A mionic valves which are

not radio and have come to

be termed electronics, R.F. heaters

for dielectrics and the heat-treat-

ment of metals are probably the
most important.

British Insulated Callender’s
Cables were demonstrating a
range of R.F. heaters which in-
cluded soldering equipment for
use in connection with silvered
glass and ceramic. components,
and a seam welder for thermo-
plastic sheet. Murphy Radio also
had a seam welder on show.

The range of R.F. heaters
shown by Electrical & Musical In-
dustries included a 1 kW 1 Mc/s
unit (Type RFH/1) which was
shown in operation for cementing
loudspeaker cones. At the other
end of the range, the Type
RFH/4, with separate air-blast
cooled oven unit, is rated at
4 kW, and uses a single air-cooled
oscillator valve. The frequency
range is from 20 to 40 Mc/s.

On the G.E.C. stand, the 5 kW

Wireless World

industrial R.F. generator was
shown in operation for the rapid
brazing of tungsten carbide tips
on machine cutting tools.

An 8oo-watt R.F. heater cap-
able of pre-heating half a pound
of bakelite powder in one minute
was shown by Metropolitan
Vickers. The built-in electronic
timer switches off and opens the
heating chamber automatically at
the end of the process cycle. The
general proportions of the heater

are tall and narrow, for con-
venient installation between
presses.

The Type Fi1z2/1 R.F. genera-
tor made by Philips Industrial is
rated at 12 kVA (5 kVA in work),
and is designed for heat-treat-
ment of metals. The frequency
is 800 kc/s. In the Type FV /100
(50 kVA in work) a choice of four
frequencies between 350 kc/s
and 1 Mc/s is available, and the
equiprhent is applicable to sinter-
ing and melting as well as heat-
treatment.

The Type 6/10 heater, rated
at 63 kW (1 Mc/s) was shown by
by Pye and, Standard Telephones
and Cables were showing their
Type 4M for induction heating
giving up to 4 kW at 400 kc/s.

Medical applications of R.F.
heating  (short-wave therapy)
were demonstrated by Philips,
and Ediswan were operating their
electro-encephalograph for record-
ing brain potentials.

The measurement of moisture
content of grain and electrical
titration end point indicators
were shown by Mullard.

Electronic methods of motor
speed control were shown by
Metropolitan Vickers,and B.T.-H.

SARGROVE all -stage valves, shown

by Tungsram, fitted on a chassis

with components * sprayed on "
by the E.C.M.E. process.
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were demonstrating a remote
position control system in ahich
alignment error signals are am-
plified and used to control an am-
plidyne generator system. Feed-
back is included to prevent hunt-
ing in the rotary machines.

The yarn breakage detector
shown by Ferranti was also in the
electronics section.  This has
been evolved to detect the failure
of single yarns in textile weaving
machinery. A steel  wire,
stretched at right angles to the
run of the yarns and immediately
below them, is anchored at one
end to a ‘“bender’” type piezo
crystal. If a yarn breaks and
brushes against the wire a voltage
is induced in the crystal pick-up
which is amplified and used tp
operate indicator lamps. Normal
machine vibration does not oper-
ate the device which is tuned to a
supersonic frequency.

Radar navigational equipment
based on the specification recom-
mended by the Ministry of Trans-
port was shown by Cossor, Metro-
politan Vickers and Marconi. Al-
though the basic performance is
similar, there has been ample
scope for individuality in en-
gineering, and ship owners will
have variety of choice not only in
chart-room display layouts, but
in the method of sectionalizing
and installing the remainder of
the equipment. .

Information on aids to naviga-
tion—'‘ Gee,”” ‘‘Decca,”” and
““Consol’’ was available on the
stands of Cossor, Decca and Mar-
coni’s W.T., and Ferranti were
showing an extremely compact
hyperbolic computor suitable for
use with ‘“Gee,” ‘' Decca,”” or
“Loran.”” Essentially it is an
clectrical analogue computor in
which hyperbolic co-ordinates are
translated directly
into courses to
steer and distances
to be made good,
without reference
to special maps.

A Dbeautiful ex-
ample of light-
weight aircraft
radio construction
was to be seen in
the *‘‘Rebecca”
beam approach
system shown by E.M.I. Spot
frequencies are provided for all
the principal British and Ameri-
can homing systems.
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25=20.000 C.P.S.

The Truvox ** Ribbon ™ pick-up reaches an unsurpassed level of fidelity,

achieving linear response from 25 to above 20,000 C.P.S. lts response is
characterised by an amazing quality of * attack’ and freedom

from surface noise. Should bhe used with a 2-stage
or 3 -stage amplifier systern of comparable

performanec.  Non-resonant arm.

British and Foreign
Patents applicd for.
Leaflet 5. FH .[153 gives
[ull Technical details.

TRUVOX

RIBBON PICK-UP
TRUVOX ENGINEERING CO., LTD., EXHIBITION GROUNDS, WEMBLEY, MIDD\.

Frequency in Cycles Per

E;"l'l "ili!lillg fﬂl(ill‘eeli in

There is increasing scope for ambitious men and women in the new fields opened up by Electronic Science.
The Correspondence and College Courscs provided by E.M.I. Institutes which cover recognised diplomas
such as the City and Guilds, etc. are written and supervised by E.M.I. * scientists who are specialists in
Flectronic Science.

Courses are already available in such subjects as Basic Radio, Basic Television, etc., and the prospectus is
being constantly extended.

EM.L. basic training fits you for entry to CAREERS in such fields as: —~SERVICE ENGINEERING.
OPERATING, DESIGN AND DEVELOPMENT, TECHNICAL SALESMANSHIP, TEACHING, etc.
With this basic training yon can cventually become a specialist in Television. Radio Communications, Radar,
Navigational Aids, Audio Frequency, Medical and various Electronic applications. There are also short
courses for Executives, Amateurs, Students, etc.

For full details apply to your local « H. M. Radio dealer or direet to :—

The Principal: PROFESSOR H. F. TREWMAN. M.A. (Cantab), M.L.LE.E., M.I.Mech.E.,
M.Brit. L.R.E.

EM.I. INSTITUTES LTD
Dept. 16, 43, Grove Park Road, Chiswick, London, W.4

* The E.M.I. Group includes “H.M.V.”, Marconiphone and other important electronic interests.
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Atlantic City Decisions ¢ Greenwich

Standard Frequencies ¢ Government

Apprenticeships

INTERNATIONAL
FREQUENCY ALLOCATIONS

LTHOUGH the meetings of the

International Telecommunica-
tions Conference at Atlantic City
have now ended, final details of the
agreements, as signed by the pleni-
potentiaries, are not available at
the time of going to press.

However, thanks to John Clarri-
coats, an R.S.G.B. delegate to the
Conference, we have had an oppor-
tunity of seeing the official list of
frequency allocations in its pen-
ultimate form. Except, perhaps,
for very minor changes this is the
plan on which frequencies for all
radio services throughout the world
will be based as soon as it has been
ratified by the 75 participating
countries.

For the purpose of this briet
sumnmary of significant changes in
frequency allocations we are con-
fining ourselves to those directly
affecting the *“ European ' Region,
which, it should be pointed out,
now includes the whole of Africa,
the Atlantic islands, etc.

M.W. Broadcasting. The medium-
wave band has been increased from
550-1,500 kc/s to 525-1,605kc/s,

““ Tropical’’ Broadcasting bands
have not been increased, although
their positions have been changed
slightly. They are now 2.3-2.498,
3.2-3.4 and 3.95-y.0Mc/s.  These
bands are shared with fixed and
mobile stations (excluding aircraft).

S.W. Broadcasting. There have
been a mnumber of changes in the
allocations for broadcastinig below
65 metres and most of the existing
bands have been extended. They
are to be: 4.75-5.06 (shared with
fixed and mobile stations), 5.95-6.2,
7.1-7.3 (the first sokc/s in this
band is shared with amateurs),
9.5-9.775, 11.7-11.975. 15.1-15.45.
17.7-17.9, 21.45-21.75 and 25.6-
26.1 Mc/s.

V.S.W. Broadcasting and Tele-
vision. Above 40Mc/s broadcast-
ing has been allocated the following
bands: 41-68, 87.5-100 (in the U.K.
fixed and land mobile stations may
use 95-100 Mc/s), 174-216, 470-585,
610-960 Mc /s.

Amateurs. In the band 1.715-2.0
Mc/s amateurs in eight countries
(including the U.K.) in the
European Region mav bhe assigned

a band ot 200kc/s wide. The
3.5-3.8-Mc/s band is shared with
fixed and mobile stations. Amatcurs
throughout the world have the ex-
clusive use of 7.0-7.1 Mc/s and in
the European Region share 7.1-7.15
Mc/s with  broadcasting. The
other bands allocated exclusively to
amateurs are: 14-14.35, 21-21.45,
28-29.7 1.44-146, 1,215-1,300, 2,300-
2,450, 5.650-5,850 aud 10,000-
10.500 Mc /s—there have been no
allocations above this frequency.
In addition to the above, amateurs
have been allocated 420-460 Mc/s,
which they will share with aero-
nautical navigational aids, with a
proviso that no interference is
caused with the latter. It will be
noticed that the amatenrs have lost
their [?'-metro band, but it is possible
that it may bhe allocated later for
internal use. The 7, 14 and 28-Mc/s
bands have been pruned of some
sookc/s, but they have been given
a new band of y450ke/s at 21 Mc/s
and the additional high-frequency
bands listed above.

Standard  Frequency  transmis-
sions  have bheen allocated the
tollowing bands:  2.498-2.502,

4.995-5.005, 9.995-10.005, 14.940-
15.010, 19.990-20.010 and 2.4.040-
25.010 Mc/s.

Raduar. For the first time rada;
features in the list ot international
allocations. In some of the bands
proposed tor radio navigation,
merchant-ship  radar has been
allocated the following sections:
3,000-3,246. 5,460-5,650 and 9,320-
9,500 Mc /s, Surveillance radar mav
be operated in the 1,300-1,365-Mc /s
section of a pband allocated to fixed
and mobile stations.

Industrial, scientific and medical
equipment is now assigned specific
frequencies in the spectrum. They

OUR COVER
illustration shows
the reflectors on
a model of the
towers for re-
laying television
to the Midland
transmitter at
Sutton Coldfield.
A model of a
complete G.E.C.
link station is
shown here.
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are:
Mc/s.

Aeronautical services occupy a
very considerable number of bands.
Navigational radio aids for aircraft
have been allocated some thirteen
bands above 30Mc/s.

One of the important outcomes of
the Alantic City conference, so far
as frequency allocations are con-
cerned, is the decision to set up an
International Frequency Registra-
tion Board whose task it will be to
consider all future assignments.
The work of preparing the present
table of allocations—covering all
frequencies between 10kc/s and
10,500 Mc/s—was undertaken by a
sub-committee of five delegates
Two of the members were U.K.
delegates—Sir  Stanley  Angwin,
chairman, and A. . Mumford
The other countries represented
on the committee were France,
U.S.A. and U.S.S.R.

13.50, 27.12, 40.08 and 5.35

STANDARD FREQUENCY
TRANSMISSIONS

IN order to facilitate compari
sons  between the quartz fre-
guency standards at the Royal
Observatory  establishinents  at
Greenwich and Abinger. and also
with similar standards at the Post
Office  Radio Branch Laboratories
and the B.B.C. receiving station at
Tatstield, an experimental standard
trequency transmission has been in
operation cach week-day fromn the

observatory’'s  radio  station at
Abiuger, Surrey, since October,
1945.

Many . Government and comruet
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cial establishments have tound the
transmission convenient for the
checking of local frequency standards
and we have been asked by the
Astronomer Royal to draw atten-
tion to the transmission in case
other laboratories may wish to make
use of it.

The transmitter operates on a
nominal frequency of 2 Mc/s, which
is derived from one of the primary
standards. No attempt is made to
adjust the frequency to the exact
nominal value, but by selection of
the controlling oscillator, the trans-
mitted frequency is usually within
one part in 10" of the allocated fre-
quency.

The nommal daily programme
commences with a voice announce-
ment of the call-sign (GMT) be-
tween 09.58 and 10.00 G.M.T.
From 10.00 to 10.15 the carrier is
radiated unmodulated, and from
10.15 to 10.25 a i,000-c/s todula-
tion is applied. A fihal voice
announcement is made between
10.25 and 10.30 and the provisional
correction to the
quency is announced in parts in
10", These provisional corrections
are normally accurate to about +2
parts.

The station is located on the north
side of Leith Ilill, in Surrey, and
operates on a power of approxi-
mately 350 watts. Prospective
users are invited to write to the
Observatory, and they will then be
informed of any changes in the
schedule. Correspondence should be
addressed to: Astronomer Royal,
Royal Observatory  (Greenwich),
Abinger Common, near Dorking.
Surrey.

AMATEUR EXHIBITION

AS announced
R.5.G.B. is organizing an

amateu. radio exhibition which will
be opened by Col. Sir Stanley Ang-
win, chairman of Cable & Wireless,
on November 19th at the Royal
Hotel, Woburn Place, ILondon.
W.C.t. It closes on Saturday,
November zznd.

Admission to the exhibition will
be by catalogue, price 1s at the
show, or 1s 3d by post from the
Society. The hours of opening are
2 p.m. on the first day and 11 a.m.
on subsequent days. The show will
close daily at 1o p.m. (Sat. 8 p.m.).

Manufacturers and suppliers of
equipment for amateurs who will be
exhibiting are: Antiference, Belling-
Lee, Denco, E.M.I., Labgear,
Mullard, Measuring Instruments
(Pullin), Odeon Radio, Radiocraft,
Raymart, Southern Radio & Elec-
trical Supplies, Stratton, Taylor
Electrical Instruments, T.C.M. Co..
and Woden Transformers.

recently  the

transmitted fre--
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TECHNICAL APPRENTICES

OME of the one hundred and
sixty boys and girls between
16 and 18 years of age, who are
required by the Ministry of Supply,
under the Government apprentice-
ship scheme will fill vacancies at
the Telecommunications Research
IEstablishment and Radar Research
and Development Establishment,
Malvern.

An open competitive examination
will be held on February sth and
6th, 1948, in most ot the principal
towns of the U.K. Successful candi-
dates will undergo five years’ prac-
tical training and will have facilities
for technical and turther general
education at full pay—from 29s a
week at 16 to 67s 6d at 20. Ap-
prentices who have to live away
from home will receive a special
maintenance allowance.

Details of the examination are
available from the Secretary, Civil
Service Commission, Burlington
Gardens, London, W.1. The closing
date for entries is December 1.

RESEARCH

PROGRAMME of research into

the industrial applications of
clectronics is to be undertaken by
the Telecommuunications Research
Establishment at Malvern on behalf
of the Department of Scientific and
Industrial Research. It is also pro-
posed that the D.S.I.LR. assumes
responsibility  for  the work on
tundamental radio research at
T.R.E.

These proposals were put forward
by Sir Edward Appleton, Secretary
of D.S.T.R., to the Select Commit-
tee on Estimates. The cost of the
research is f140.000 a year,

EUROPEAN RADIO UNITY

I'I' is learned from the I.B.O. Bul-
letin that after the admission of
the International Broadcasting
Union as an observer at the
Atlantic City Conference (referred
to in our last issue) M. Julicn Kuy-
pers, president of the International
Hro(l(lcastmg Organization, spoke
of Europe’s need of radio unity.
Stating that the 1.B.O. has 28
active members, he added: ‘It has
its headquarters and control centre
in Vestern Europe. . It includes
all the Siav nations, the spiritual
power of the Vatican, and Egypt,
the heart and brain of the drab
world.  Only the B.B.C., certain
Scandinavian countries, Switzer-
land, Portugal, etc., are missing."’

.ot Supply,

PERSONALITIES

W. S. Barrell, director and superin-
tendent engineer of E.MM.I. Studios,
Ltd., and M. J. L. Pulling, M.A.,
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superintendent engineer (recording) of
B.B3.C., have been elected vice-presi-
dents of the British Sound Recording
Association.

F. S. Barton, M.A., B.Sc., director
communications development, Ministry
has been decorated with
the American Medal of Freedom with
Silver [’alm. He joined the Royal
Aircraft Establishment on the forma-
tion of the radio department in 1922,
of which he was deputy head from
1930-1941.  He was director of radio
engineering to the British Air Comunis-
sion, \Washington, from 1941-1946.

Frank Tomlinson has resigned from

Whiteley Electrical Radio Co. where
he was Sales Manager. He was with
S.T.C. for 18 vears before being

scconded to the Ministry of Aircraft
I’roduction in 1940, where he was
director of radio production from 1942
to 1945. He joined Whiteleys in 1945,

P. G. A. H. Voigt has, we regret to
record, undergone an operation and his
complete recovery is expected to take
about three months.

IN BRIEF

Long-distance F.M.—Recception  in
Australia of F.M, transmissions from
the United States at fairly regular in-
tervals during the carly part of the
vear is announced by the Australian
News and Information Buremi. Of the
150 stations logged on frequencies be-
tween 30 and goMc/s about a third
have been F.M. transmissions,

Licences.—The latest figures (August)
show that ol the 10,890,540 broadcast
receiving  licences in force in Great
Britain and Northern lreland 23,150
were ftor television receivers.

Royal Signals.—A [.ondon Branch of
the Royal Signats Old Comrades’ \sso-
ciation has now been {formed with
headquarters at 206, Brompton Road.
Membership is open to all ex-members
of the Corps or of its predecessor, the
Signals Service (R.E.), and to N.C.O.s
and men of the Indian Sigual Corps.
Women who served in the AT.S. in
any  Royal Signals trade are also
cligible.  The honorary secretary is J.
Boyd, 1o, Cyprus Road, London, N.3.

Edison Museum.—A ‘““ Thomas A.
lidison Museum of Tndustry ” is to be
opened in San Francisco and certain
itemns,  puarticularly  early  telephone
cquipment, which are believed to be in
this country, are needed. Offers of
suitable equipment or correspondence
sent, stating price, to Edison Museum,
¢/o the Editor will be forwarded.

Electrical Engineering Courses ar-
ranged by the L.C.C. South-East
I.ondon Technical Institute, Lewisham
Way, S.E.4, include a post- -graduate
course of 30 lectures on communication
networks by V. Saraga, Ph.D., and
short courses on electronics and radio-
frequency measurements, Applications
for admission to the courses, which
begin this month, should be made to
the head of the Electrical Engineering

Department.  Short courses on tele-
vision and the applications of the
C.R.T. to mechanical and electrical

engineering are planned for January.
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Manchester Courses.—Twelve lec-
tures on recent developments in elec-
tronics will be given at the College of
Technology, Manchester, on alternate
Wednesdays, from 7-9 p.m., commenc-
ing on November sth. The fee will
be £1 118 6.

“Sound Recording” is the title of
the new printed journal of the British
Sound Recording Association, the first
copy of which was published in
Septemnber.

INDUSTRIAL NEWS

Decca.—A  Danish subsidiary  of
Decca, to be known as Dansk Decea
Navigator Company, Ltd., has been
tormed to complete the construction
of the Danish chain of stations, now
being built, and to operate them when
brought into service early next year.

McMichael Radio recently made use
of Cable and Wireless photo-telegraphy
service to transmit pictures ot their
latest export receivers to agents in
Bombay, Cairo, Malta, Cape Town,
New York and Montreal. Technical
details were telegraphed.

To Exporters.—\Ve have had a touch-
ing appeal from Som Datt, of the
British Radio and General Supply Com-
pany, formerly in Lahore, Pakistan.
He has been forced to flee into India,
and asks that British shippers of radio
wouds to him should immediately divert
them to his present address: care L.
jowinda Mal, Kutcha Badhar Kali,
Bazar Kalan, Jullander City, India.

Instanta Electric, Ltd., manufac-
turers of Instanta relays, have been
acquired by Magnetic Controls, Ltd.,
48, Old Church Street, Chelsea, London,
SAV.3 (Tel.: Flaxman 8342).

Zirconal, Ltd., has been formed in
conjunction with Silicon (Organic) De-
velopments, Ltd., 11, Cavendish Place,
l.ondon, W.1, as a production unit for
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the manufacture of synthetic Mullite
and Zircon refractory compounds, using
the Silester bonding process.

J.D. Radio, Ltd., manufacturers of
receivers and components for export,
have moved from Maida Vale to 12,
PPembroke Street, Copenhagen Street,
l.ondon, N.1 (Tel.: Terminus 4355).

CLUBS

Barnet.—The next meeting of the
Barnet and District Group of R.8.G.13.
will be held at the Millicent Café,
l.ytton Road, New Barnet, on Novem-
ber 15th at 7.30 p.m. Non-members
are welcome at all ueetings of the
wroup.  Sec.: R. Walker, GOQl, 7,
Potters Lane, New Barnet, Herts.

Bradford.—At the conclusion of its
first vear's operation the Bradford
Amateur Radio Society has 59 mem-
bers, of which 30 are licensed amateurs.
Sir Edward Appleton has resigned the
presidency.  Meetings  are held  on
alternate  Tuesdays at 7.30 at 66,
Horton Lane, Bradford. Sec.: W. S
Svkes, Ga2DJS, 287, Poplar Grove, Gt
Horton, Bradford, Yorks.

Leicester.—The next meeting of the
licester Radio  Society on October
a8th will be addressed by H. Fair-
hurst, of Murphy, who will describe
the company’s Vil television receiver.
“ Radio Valve Manufacture” is the
title of a lecture to be given by Po L
Nicholson, of Ediswan, on November
sth. Both meetings begin at 7.30 at
the Charles Street  United  Baptist
Church.  Scc.: O. b, Knight, 16,
Berners Strect. Leicester,

MEETINGS

Institution of Electrical Engineers
Ordinary Meetings.— Report on ** The

I'ractical Training ol Professional Elece-

trical  Engincers ' presented by Sir

RADIOLYMPIA. A corner of the television studio at the exhibition.

When the ten-day show closed on October 11th, 443,433 people had

attended. The previous record was 238,285 in 1934. The record daily
attendance for any Olympia exhibition was exceeded on the fourth day.
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Arthur Fleming, C.B.E., D.Eng., on
November 2oth.

Radio Section.—"' Tests for the Selec-
tion of Components for Broadcast Re-
ceivers,”” by G. D. Reynolds, Ph.D,,
M.Sc., on November sth.

Discussion on ‘* What Equipment is
necessary for the Servicing and Test-
ing of Electronic Devices” to be
opened by Wing Cdr. P. Allerston,
O.B.EE., on November 1r1th.

" The Cavity  Magnetron,” by
H. A. H. Boot, Ph.D., and Prof. J. T.

Randall, D.Sc.; “ The High-Power
I'ulsed  Magnetron—Development  and

Design for Radar Applications,”” by
W, E. Willshaw, M.B.E., M.Sc.Tech.,
.. Rushforth, B.Sc., A. G. Stainsby,
13.5¢., R Latham, M.\, A. W. Balls,
B.5c., and A. . King, M.A.; and
" The High-Power Pulsed Magnetron—
a Review of Rarly Developments,”” by
. C. S, Megaw, M.B.E., D.Sc, on
November 1gth,

All the above meetings will begin

at 5.3v at the LE, Savoy Dlace,
l.ondon, W.C.2,
Cambridge Ruadio  Group.~—"" Pulse

Communication,” by . Cooke, A. }.
oOxtord, Z. Jelonek, and E. Fitch, on
November 11th at 8.15 at the Cavendish
l.aboratory.

North-Eastern  Radio and  Measure-
ments  Group.—'*The Application ol
Eleetrical Technigue to the Service of
Some Other Industries,” by H. Cobden
Turner, J.P., and G, M. Tomlin, on
November 3rd.

Addresses by the Chairmen ol the
Rudio and Measurements Sections on
November 17th,

Both meetings will begin at 6.5 at
King's College, Newcastle-on-Tyne.

North-Western Radio Group.--
" Irends in Television Receiver De-
sign,”  informal lecture by N. H.
Searby, Ph.D., on November 1gth at
6.30 at the lingineers’ Club, Albert
Square, Manchester.

South-Midland Radio Group.—*' The
Wartime Activities of the Engineering
Division of the B.B.C.,” by H. Bishop,
C.B.E., B.Sc.(kEng.), on November 24th
at 7 at the James-Watt Memorial Insti-
tute, Great Charles Street, Birmingham.

Southern Centre.—" "The Design  of
High Fidelity Disc Recording Equip-
ment,” by . Davies, M.Eng., on
November 2oth at 5.45 at the Admiralty
Signal Establishment, Haslemere.

Royal Society of Arts

** The Development of Sound Re-
cording and Reproduction,” by Sir
1irnest Fisk, on November 1gth, at

Royal Society of Arts,
London, W.C.2.

2.30, at the
lohn Adam Street,
Institute of Physics

Electronics Group. — " Infra - Red
lmage Converters,”” by J. H. Pratt, on
November 4th at 5.30 in the rooms of
the Royal Society, Burlington House,
Viccadilly,. London, W.r.
British Sound Recording Association

“\What is High-Quality Reproduc-
tion? *  Discussion to be opened by
M. G. Scroggie, B.Sc., on November
218t at 7.0 at the Royval Socicty of
Arts, Adelphi, London, W.C.2.
British Interplanetary Society

“ Electronics and Space Flight,” by
Arthur C. Clarke, on November 8th
at 6.30 at St. Martin’s Technical
School, Charing Cross Road, London,
w.C.2.

. Ma
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Tuning Circuits—

By “CATHODE RAY"

‘ ‘ Y IRELESS enthusiasts of
the older school, such as

" Free Grid,”’ no doubt

well remember the fever of an-
ticipation which was built up by
long-drawn-out publicity in the
interests of a certain receiver cir-
cuit. When ultimately released,
almost every detail of the new
circuit appeared truly revolu-
tionary. If I remember rightly,
the L.T. battery was in series
with the aerial. Yet when
students of technique, wishing to
sift the mystery to its dregs, re-
drew this circuit in more conven
tional layout, they discovered
that it was really a very ordinary

Fig. 1. This looks an abnormal
type of tuned coupling, but in a
V.H.F. amplifier it is not essen-
tially different from the familiar
transformer-tuned circuit.

and familiar one indeed; the
equivalent in those days of the
present stereotyped four-plus-
one.

It just shows how right Bain-
bridge-Bell is to insist on the im-,
portance of adher-
ing to a standard
way of drawing
circuit diagrams; a
way devised to
make it as easy as
possible to  see
what they are and
how they work.
However, I am not
plugging that par-
ticular piece of
propaganda to-
day, but, assum-
ing the action of a
circuit is more

(2)
Fig

Obvious and Otherwise

easily seen when it can be identi-
fied as belonging to a familiar
type, I want to pull the masks
from the faces of certain diagrams
that may go

less than it would otherwise be,
The output impedance, looking
back into the anode, consists of a
similar or slightly smaller stray

capacitance in

unrecog - R parallel  with
no i % The Rdle of  ihe anodece
their own. 1| .. which in some
mean those |nvisible Components  types of RF.
used for very pentode may

high frequen-

cies, in which the visible compo-
nents do not tell the whole story.
Fig. 1, for example, ‘'may look a
very odd and unconventional
sort of tuned R.F. coupling to
find between a pair of valves; ap-
parently an acceptor circuit in
place of the usual rejector circuit.
How, then, does it work?

The clue lies in the fact that
at  such frequencies—100-300
Mc /s, say—the impedances of the
valve electrodes are not only not
negligible but are quite as impor-
tant as the external impedances
provided by the visible compo-
nents. In fact, in the limit most
of those components may entirely
vanish.

At low frequencies, the input
impedance of a negatively biased
valve consists of an almost in-
finite resistance (many megohms,
at least) in parallel with a few
pF (=ppF)—a small ‘'stray”
capacitance, which can be allowed
for by making the intentional
tuning capacitance just a little

+

R

(®)

2. Three varieties of the common tuned R.F. amplifier coupling.

reach a value

as high as a megohm or two.
To tune to the highest possible
frequencies, we reduce the inten-
tional tuning capacitance until
finally there is none of it, where-
upon the ‘‘strays’’ assume the
entire role. At the same time we
reduce the tuning inductance,
until the inductances of the valve
clectrodes and leads (which we
hadn’t noticed at all at the lower
frequencies) set a limit to the pro-
cess. By that time the frequency
15 50 high that strange things are
happening in the inner workings.
The cathode inductance intro-
duces a feedback effect which is
equivalent to shunting a compara-
tively low resistance across the
input. And the transit-time effect
—due to the fact that the time
taken for the electrons to cross the
valve is an appreciable part of
one V.H.F. cycle—has a similar
result. So the input resistance,
instead of being much greater
than the output resistance, is far
less. and may, perhaps, amount

(c)



November, 1937

to only a few hundred ohms.
The best-known varieties of
conventional  tuned  amplifier
couplings arc shown in Fig. 2,
where the only
difference be-
tween (a) and (b)
is the method by
which the anode
and grid are sup- VY,
plied with thc
necessarily  dif-
ferent  working L

11
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.. H.T. are both carthed so far
as R.F. is concerned. At low-
frecquency R.F., however, the

shunting effect of the valve resist- !

voltages.  These
voltages are
separated by a
blocking capaci-
tor, which never-
theless is a path
of negligible im-
pedance to sig-
nal currents, so it doesn’t matter
very much which side the tunced
circuit is connected. But which-
cver clectrode is not connected to

v

Fig. 4.

omitted.

its working potential wvia the
tuned circuit must be connected
+

’?m

v, =

Fig. 3.

shown.

via an impedance, R, which is
high to signal currents, and may
be a resistor or choke. In (¢) the
coupling is inductive, so no block-
ing capacitor is required; and as
there are two windings there is
no need for any other D.C. path.
Either primary or secondary or
both may be tuned.

If one wants to be very pre
cise, one can draw dotted capaci-
tors across primary and secondary
to represent the valve ‘‘strays,
and a dotted resistor across the
primary to represent the output
impedance of Vi. In (a) and (b)
(and in (¢), too, if the transformer
is 1:1 ratio and closely coupled),
all these are effectively in parallel
with one another, because + and

D

(o)

Two alternative ways of drawing the equi- |
valent tuning circuit of Fig. 3 if C and L are
Assuming (as in practice cne generally
can) that R is much greater than the reactances,
this coupling is a transformer with a C, : C, ratio.

What Fig. 2b looks like if the valve
characteristics that are important at V.HF. are

(v)

ance is almost negligible in
comparison with the dynamic
resistanice of the tuned circuit
itself.

Now suppose the frequency is
raised to the hundred-megacycle |
order, so that
the extra
valve effects be- |
come really im-
portant. Fig.!
2(b) becomes Fig.
3, which looks a
good dcal more
complicated. But
remembering that |
the ncgative ends |
arec all at R.F.|
earth  potential,

it is not very dif-
ficult to identify
as a loosc-coupled
circuit, tuned by
the valve capaci-
tances. The
original tank circuit, LC, is now
merely the coupling impedance.
The smaller 1. is made, with the
object of raising the frequency to
its limit, the looser the coupling
and the less the eifect of C. The
primary and secondary tuning is
outside our control (except by
choosing valves on an intcrnal
capacitance basis). And so very
largely is the transformer ratio.
Actually one wants a step-down
to match the low input resistance
of Va.

Fig. 3, then, doesn’t look like
heing a very satisfactory circuit
for the highest attainable fre-
quencies.  Certain valves, such
as the EF3gy4, are designed for low
internal inductance; but apart

as shown dotted, ‘

These
Cases

A case which merely houses its contents

Electric Fire

is doing only half a job. We specialise

in building cases that do a selling

job as well.

Make

Radio Cabinet

We can develop and style an individual
modern case, exclusive to you, or work
to rigid specifications, or supply standard

cases {from stock.

Sales!
J X0y

Amplifier Case

|We use only materials of the finest
Y

quality. And we guarantee to deliver

every order on time. Send today for

free booklet.

PRECISION-BUILT
INSTRUMENT CASES

ALFRED IMHOF, Ltd,,

| 112. New Oxford Street, London, W.C.I.

Museum 5944.
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Tuning Circuits—Obvious and
Otherwise—

from selecting valves for this
characteristic there¢ is nothing

one can do to control the series

+

Fig. 5. A tuned transformer used

to couple a valve back to its input

gives the well-known Hartley
oscillator circuit.

inductances directly. There is an
indirect dodge, however—to in-
sert external series capacitances
having about equal reactance at
the frequency concerned. These
cancel out the inductance and en-
able one to ‘‘get at’’ the anode
and grid.

In the original Fig. 2 types of
circuit the valve capacitances are
in parallel. It is possible by
another dodge to reduce their
effect and so raise the frequency ;
that is, by putting them in series
Supposing, for
example, that
the input and
output capaci-
tances are
equal, then
putting them in
series instead of
in parallel re-
duces their
combined value
to one quarter

Wireless World

plus external series tuning in-
ductance if any. When C, and
C, are not equal, the transformer
ratio (assuming R to be large
compared with the reactances) is
C,:C,. Fortunately, C, is usu
ally smaller than C,, giving a
step-down, though probably not
the optimum  step-down to
match R.  To vary the tuning,
a series capacitor can be used to
neutralize a variable amount of
the inductance. And so we ar-
rive at Fig. 1, which turns out
to be a transformer-coupled cir-

LI
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ratio; so what happens then is
that the oscillation grows in am-
plitude until it develops a nega-
tive bias sufficient to reduce the
amplification to a level that re-
stores the balance.

[t is of course perfectly possible
to provide C in the form ot two
capacitors in series. There is then
the alternative of tapping the
transformer on the C side instead
of the L side, which alternative is
named the Colpitts circuit (Fig.
6). Having just followed the
argument from Fig. 2 to Fig. 4,

vou will no doubt
see at once that
there is a good
reason for choos-
ing the Colpitts

cuit with (indi- 0
rectly)  variable
inductance
resonating  with
the two valve
capacitances in
se#ios. -L

An oscillator is
simply an ampli-
fier in which V1
and V2 are the
same valve. So
long as the ampli- I

fication round the
complete loop is

i)

for V.H.F., be-
cause necarly all
the components
are already in the
valve, at no extra
charge, as can he
seen by drawing
the interelectrode
reactances (Fig.
7). A Colpitts

not less than 1 at
the frequency
which causes
anode and grid to
be opposite in
phase, oscillation
of the system becomes possible.
One of the best sure-fire oscilla-
tors at all ordinary frequencies is
the Hartley (Fig. 5). L is a trans-
+ former, and R

is its dyna-
mic resist:
ance, taking in-
to account any
loading, losses,
etc. The trans-
former ratio is
set by the tap-
ping point,
which normally
is near the grid

Fig. 7.

and (assuming - end, because
there is no other . ) ) the anode - to-
. s Fig. 6. If the transformer is [ -
:u;;mg (;a;l)lz;]c v tapped on the capacitance side g:xd ;lranybforme:
ance) doubles we get the Colpitts circuit. ST [Tk
the frequency. . cancel out the
The circuit then resolves itself in-  grid-to-anode voltage gain in

to what I showed last month* to
be a 1:1 transformer, as in Fig. 4.
Here C, and C, are the output
and input capacitances respec-
tively of V1 and V2, and L, con-
sists of all the valve inductances,

* « Transformers — Obvious
Otherwise "

and

the valve. If the tap is
shifted toward the amnode, the
dynamic resistance of the circuit
(looking from the anode) falls, and
reduces the gain. This reduction
is very likely to be more than
counterbalanced, however, by the
increase in oscillatory voltage at
the grid caused by the change of

A valve is a natural
V.H.F. Colpitts circuit. on'y need-
ing anade t> be connected to
grid and supp'ies to be laid on.

circuit is created
by the simple
process of short-
ing anode to
grid! For practical
reasons it is of
course necessary to do so through
a blocking capacitor, and to
supply anode and grid with ap-
propriate voltages, but given
these it is quite possible to make
this oscillator, the ultimate in
simplicity, work. It is analogous
to Fig. 1 without the external in-
ductance, except that anode-to-
grid capacitance comes across the
whole inductance and tends to
lower the frequency, and the

cathode is common to input and
output, so its inductance comes
out, tending to raise the fre-
quency.

Fig. 8. This (which mav be com-

pared with Fig. 1) is often mis-

taken for a Hartley circuit; it is
really a Colpitts.
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The frequency at which Fig. 7
oscillates lies, of course, in the
lap of the valve-making gods. To
render oneself less rigidly bound
by them in the matter, the same
device can be adopted as in Fig. 1
—a variable capacitor for more or
less neutralizing part of the in-
ductance. A capacitor is needed
anyway for blocking the anode
supply voltage, so all that has to
be done is to make it variable.

That is going to the valve's
limit in high frequency, which
approaches 4ooMc/s with a
triode such as the EC52. For less
extreme V.H.F., external induc-
tance may be inserted in series
between anode and grid. To
avoid unnecessary loss due to the
anode feed resistor or choke, it
may be connected to the R.F.
low-potential point that exists
somewhere, usually between centre
and grid end of the coil, instead
of to the relatively high-potential
anode end. The result, Fig. 8,
then looks rather like a Hartley
circuit, and is sometimes even
called one. But in my view it is
definitely not. The cathode or
carth tapping point is not fixed
by the feed tap, but in Colpitts
fashion by the unshown valve
capacitances. It is merely a loss-
saving convenience that the anode
feed is tapped to the point (as
nearly as can be estimated),
where it would work best in Hart-
ley.

y\Vhen one tunes Fig. 8 with so
much shunt capacitance as to
swamp the valve capacitances,
the tapping point becomes less
definitely established, and it is
likely to be better to convert the
circuit into a proper Hartley, say,
by carthing the coil tap in Fig. 8
through a large capacitance. By
that time we are back once more
on familiar conventional mod-
erate-frequency ground.

New Electronic Test Meter

HE Micovac test meter is basic-

ally a valve-voltmeter, but is of
robust design and suitable for the
ordinary needs of test and servicing
work.

It provides for D.C. and A.C.
voltage measurements up to 500
volts in five ranges, and with the
addition of an external maltiplier
the D.C. facilitics ave extended to
5,000 volts. As the internal resist-
ance is 1 MQ per volt on D.C. up to
150 volts, and 50MQ toial above

150 volts, direct measurcment of
A.G.C. bias voltages, screen poten:
tial and E.H.T. in television sets is
possible.  On A.C. the resistance is
1o MQ total and the upper frequency

Micovac electronic test meter for |

D.C.,A.C.,,R.F.and A.F. measure-
ments. It can also be used as an

ohmmeter for high resistances.

limit is 10 Mc/s up to 150 volts and |
10 kc/s on the higher ranges. But
by using an external probe unit the
limit can be raised to 200 Mc/s. |

The instrument also provides for
D.C. and A.C, current measurements
from o-15 A up to v-1.5 A full-scale
reading in five ranges and resistance
up to 100 MQ in two ranges.

It is self-contained and battery
operated and is assembled in a func- |
tionally designed moulded case.

The makers are Llectronic Instru-
ments, Ltd., 17, Paradise Road,
Richmond, Surrey, and the price is |
£24 1o0s, The 35,000-volt D.C.|
multiplier costs 22s and the V.H.F.

probe unit 235s. ‘

Manufacturers’ Literature

Lli.\FI.ETS describing radio ceramics
have been received from Steatite
and Porcelain Products, Stourport-on-
Severn, as follows: No. 2, Coil Formers
and Inductors; No. 3, Stand-off and
Aerial  Insulators; No. 4, Metallized
Bushes.

- |
Catalogue of radio products and

Technical Bulletin DTB1 giving data
and recommended applications for
“Maxi-Q " coils, from Denco (Clacton), |
355-g, Old Road, Clacton-on-Sea.

Ilustrated bLrochure (No. 220) deal-
ing with Evershed position controllers,
from LEvershed and Vignoles, \cton
L.ane Works, London, W.4, 1

List of Government surplux com-
ponents and equipment, from M.
Watts, 38, Chapel Avenue, Addlestone,
Surrey.

Pamphlet describing  aetial installa-
tion service offered by Newhalk British
Industries, 37, Brecknock Road, St.
Pancras, London, N.7.

I
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Unbiased

The Oldest Receiver

READER has written to me to

ask if I have an idea as to the
age of the oldest wireless set in
regular use. Of course, the key
words are ‘‘regular use.”” 1 sup-
pose that in such a case there is
scarcely likely to be one okler than
that which he mentions as being
known to him ; this set was built
in December, 1925. But if we ex-
clude the words ‘‘ regular use’’ and
substitute the phrase ‘‘occasional
or emergency use,” then the ficld
becomes much wider, in which case
a set of 1925 would be considered
of very recent vintage, as 1 mysell
possess a crystal set made thirty-six
years ago—in the year IWireless
IWorld was born.

This 1911 set still works as well
as ever and was put to use last
winter when Mr. Shinwell was sud-
denly compelled to shed the admit-
tedly heavy load of my normal
domestic wireless receivers, and it
will be brought into use again this
winter if his successor is forced to
do the same thing.

1 have little doubt that there are
receivers in occasional use which
are considerably older than this. If
we include receivers which are kept
as museum pieces, but are in work-
ing order, we can go back almost
to the beginning of the century so
far as those capable of receiving
broadcasting are concerned. Among

i ,d_.; J

(11
! RS

~e

Bellowing down the street.

such museum pieces are those using
the Fleming diode (born 1904) and
the m:agnetic detector (born 1902).
The magnetic detector would cer-
tainly provide a genmerous amount
of distortion, but no more than the
set which 1 can hear bellowing down
the street as T write. If we cut out
broadcasting, i.e., telephony recep-
tion, we can go back to coherer sets

a full half-century old which still
exist. The earliest receiver was the
simple Hertz ring or resonator of
the late 'eighties, which, if a speci-
men cxists at all, can scarcely fail
to be in anything but working order
and would still spark merrily if held
near enough to a transmitter.

Chair of Scientific
History Wanted

IN the course of a lifetime I have
come across a large number of
strange  and  out-of-the-ordinary
people. Quite recently I met an out-
standing-looking man of military
appearance whom 1 judged to be a
retired colonel.  Ie was standing,
almost purple with indignation, in
front of a plaque crected on the sca
front at Dcal to mark the bi-
millenasy of Julius Caesar’s first
landing there on August 25th, 55
B.C., right at the height of the
holiday season. Although, as every
schoolboy who has painfully con-
strued his despatches knows, he
quickly retired again until the
tollowing vear, most probably be-
cause he was appalled at the August
charges of the local landladies with
their ‘‘ coffee, two denarii extra.”

At first 1 had some little difficulty
in discovering the cause of the
colonel’s wrath, but at length he
explained that he himself had becn
Julius Caesar in a previous existence
and that not only did he land
farther down the beach on the other
side of the bandstand, but the date
was open to criticism. To make his
point clear, he led me through a
maze ol intricate and chronological
calculations, including the transla-
tion of A.U.C. to B.C., in all of
which, of course, he, as a reformer

of the calendar, was an acknow-
ledged expert.
I' sympathized with him and

pointed out that historians were
notoriously inaccurate. T drew his
attention to the fact that even the
Jockey Club belicved that James I
initiated racing on Newmarket
tHeath. quite {orgetting that as
Queen Boadicea's 11.Q). was only a
couple of miles to the north of the
heath it was scarcely likely that
she would miss such a golden oppor-
tunity of indulging in her favourite
sport of chariot racing, complete
with wheel scythes.

It is, of course, a very regrettable
fact that, even in scientific circles,
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By FREE GRID

historical accuracy is not always
casy to come by, as the Editor ob-
viously implied in the September
issue (p. 338) when he said that
some doubts had been thrown on
his previous statement that Mar-
coni’s first great technical contribu-
tion to radio was the use of an
aerial.  The Editor made it quite
clear, except to the most hardened
pro-Popovian fanatics, that nothing
yet said had caused him to retract,
and that although Popov did use
an aerial before Marconi he did not
employ it for sending or receiving
wireless messages or in any attempt
to do so. Popov’s sole idea was,
as he himself stated, to ‘‘record

JULIYS SAIsqi
AUSLE ’;&

5586 a“ o
B )41

)
G

“ .

An outstanding-looking man.

electrical discharges in the atmo-
sphere’” or, in other words, to
collect atmospherics.

Of course, the trouble is that some
people regard atmospherics as wire-
less transmissions (as in one scuse
they are) just as they regard post-
war sausages as food. I wish the
Editor had gone a step further and
given the coup-de-griace to these
doubting Thomases by pointing out
that anybody who claims Popov as
being the first to use an aerial really
defeats his own argument. If Popov
did forestall Marconi, then just as
surely did Franklin with his kite
forestall Popov, and if Popov’s ‘‘ re-
cording of electrical discharges in
the atmosphere”’ was wireless, then
this definition applies equally to
I'ranklin’s sparks. Moreover, it this
be admitted, we come to the
reductio ad absurdum of having to
admit that Iranklin ante-dated
Marconi’s use for wireless reception
of kite-borne aerials  which, of
course, he emploved at Signal Hill.
Newtoundland, in the experiments
which culminated in the triumphant
reception of Poldhu and the birth
of transatlantic wireless on Decem-
ber 12th, 1901.
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TO THE

EDITOR

Loudspeaker Damping : Aural Tests ¢

Combined Cinema-Television Entertain-

ment e

Loudspeaker Damping

AY I endorse the opinions of

Mr. G. N. Patchett (your
September issue) concerning aural
tests made with amplifiers of low
output resistance? The car is, after
all, the final judge, and I find that
excéssively low output resistance
does not, at any rate to the car,
produce a proportionate improve-
ment in transient response.

My amplifier is ot push-pull con-
struction throughout, using a high-
quality pickup and triode-connected
class A tetrodes in the output stage.
The output impedance was varied
between about 5 and 1 ohm by de-
creasing the effective ‘' internal
generator impedance’ by using
voice coil feedback overall (to the
first stage) and varying the iced-
back factor. Transient response
was carefully noted by listening
tests with records containing drum
and double-bass passages, particu-
lar attention being paid to the
““hangover effect’ and prolonged
““ boominess ' which is so notice-
able in some systems.

The performance of the amplifier
without feedback is good (damping
factor 2) and a very slight improve-
ment was noticed up to a point
when the latter was estimated to
be 5. At this point transient “‘ cut-
off,”" particularly with drums, was
very sharp and no further improve-
ment by progressively increasing
feedback could be noticed. I am,
however, using two very good
labyrinth loudspeakers where low-
frequency resonances are taken care
of by tuned air colummns, so thatany
improvement in the bass resonant fre-
quency due to good damping prob-
ably passes unnoticed to the ear.

A. E. CAWKELL.

Southall, Middx.

’I‘IIE following experiment may
be relevant to the loudspeaker
damping discussion. If the speech
coil of a moving-coil speaker is dis-
connected and the cone is tapped
with the finger a short train of
damped oscillations at a low tre-
quency will be heard. When the
speech coil is now short-circuited
and the cone tapped again, no oscil-
lation train is heard.
J. S, SMITH.
London, N.W.j5.

Additive — Multiplicative ?

Television—Cinema
Merger ?

’I‘IIE recently imposed restrictions
on the importation of American
films are likely to revive the idea
of bringing together the cinema
and television as a source of enter-
tainment.

On the technical side the prob-
lems are well on the way to solu-
tion; the greatest ditficulties are |
likely to arise in reconciling con-
flicting commercial and other in-
terests.

I suggest that the lcaders of the
television and cinema interests, |
with the co-operation of the B.B.C.
and with backing from the Govern- l

ment, could launch cinema-tele-
vision entertainment on a firm
footing, greatly to our national ad- |
vantage. A joint effort should be
made : why not now?
JAMES N. ROE, GavV., |
IHampton-on-Thames.

F.M. and Dictatorship

HAVE come out of a long sleep

to realize that the opponents of
wire broadcasting—among  whom
you, Sir, have been prominent—are
prone to favour the introduction of
frequency-modulation  senders  for
distributing broadcast progranunes.

The argument that wire broad-
casting, in denying listeners the
right and the means to pick up
foreign stations, could he dangerous
if a dictatorship were set up in this
country seems to apply in equal
measure to frequency-modulation
systems.

What is the answer?

P. . ECKERSLEY.
London, S.\W.3.

“ Magnetic Units’’ : A
Correction

I MUST apologize to you and to
the rationalized m.k.s. system
of units for obscuring its merits,
and needlessly worrying readers by
an unfortunate slip. In the example
given on page 342, column 1, of
vour September issue the letter
1’ persists where it should not.
From the point at which it is sup-
posed that ‘‘the current varies at
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SPEAKERS OF

DISTINCTION

The extensive range of TANNOY
Sound Equipment now available
embodies the latest technical
developments in design and per-
formance.

Here are two examples of dis-
tinctive Loudspeakers. The one
shown above is Type LSH/200/H
a weather-proof Re-entrant Horn

giving first -class quality re-
production.
This is Type LS/CIR/5. A Bow!

Loudspeaker suitable for Ceiling
or wall mounting, combining the
latest developments in speaker
design with artistic appearance.

\TANNOY”

—SOUND EQUIPMENT—

GUY R. FOUNTAINLTD.,

**THE SOUND PEOPLE ”’

«TANNOY " is the registered
trade mark of equipment manu-
factured by

GUY R. FOUNTAIN LTD,,
WEST NORWOOD, SEI7.
GIPSY HILL [13]

The largest Organisation in Great Britain
speciatising SOLELY In S8ound Equipment.

Branches at Manchaster, Belfast, Newcastle.
on-Tyne, Birmingham, Bristol, Glasgow, etc.

e

the end of that paragraph it should
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drop out. Self-inductance is there-
fore uN2A /L

It should also be noted that ‘1"’
in Table 2, under the Symbol
column, should read ‘@ *’'; and the
rationalized m.k.s. unit of H is the
ampere-turn per metre.

It would have been well deserved
if I had received impolite replies to
my rhetorical question ‘‘ What
could be easier? '’ but readers seem
to have been charitable.

‘“CATHODE RAY.”

¢ Television Aerials ”’

AY I correct an apparent is-

understanding in the com-
ments by F. R. \W. Strafford and
. N. Pateman in the September
Wireless World on the article ** Tele-
vision Aerials,”” written jointly by
myself and R. D. Beebe and pub-
lished in your August issue?

The remarks on our method of
band-width measurement indicate
that the basis on which these
measurements were made has not
been fully appreciated. The curves
and figures published were obtained
by comparing, under identical con-
ditions, the performance of various
dipole and reflector arrays to that
of a dipole alone, as explained in
the text of the article. The various
factors that Messrs. Strafford and
Pateman suggest prejudice the
accuracy of the results, affect each
tvpe of aerial equally, and ob-
viously cancel out when comparisons
are made. The band-width of the
transmitting aerial constitutes one
of these factors, and in early tests
we did, in fact, retunec this aerial

at each frequency in order to
climinate its effect. The method,
however, proved rather cumber-

some, and was finally abandoned as
‘it in no way altered the comparative
results.

The theory of dipole aerials and
reflectors has been well explored on
the basis of various assumptions of
perfection in material properties
and position in space. Our in-
vestigation was concerned with the
practical performance of these
aerials under average installation
conditions. To the best of our
knowledge, balance - to-unbalance
transformers are not used in com-
mercial television installations
owing to the negligible improvement
obtained, and we therefore did not
consider it advisable to use them in
our tests. Their omission does not,
of course, in any way affect the
validity of our comparative results.

Our general conclusion that a nar-
ticular }th-wave spaced array has
certain advantages over a normal
}-wave spaced array for television
reception was not based solely on
the fact that the former has a better
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|
| “Ignition Interference "
The concluding Part of
this article is unavoid-
ably held over

front-to-back ratio on the sound
frequency. We would point out
that there is no corresponding drop
in this ratio on the vision band,
and, in addition, the more even
band-width response and improved
mechanical construction led to our
decision that the balance of ad-
vantage was definitely in favour of
the Jth-wave spaced array.
N. M. BEST.
Antiference, Ltd., London, W.1.

‘“ Heterodyning and Modu-
lation ”’

O additive and multiplicative
mixing amount to the same
thing?  To answer that, consider
another question: Do adding f£400
to an M.P.’s 1944 salary, and multi-

plying it by 5/3, amount to the
same thing? So far as the M.P. is
concerned,  presumably they do.

But is it fair to infer from thisthat
there is no difference between addi-
tion and multiplication?  1f the
19.44 levél had been f£200 instead of
£600 the difference would have been
marked. It is true that basically
multiplication is repeated addition,
but this concept has been so ex-
tended in our modern use of multi-
plication that for practical purposes
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they are treated—surely quite
rightly?—as being entirely distinct
operations.

Mr. DMitchell’s comparison be-
tween hetcrodyning and modulation
brings out a number of interesting
poiuts, and no one could reasonably
deny that there is a close relation-
ship between the two processes—
just as there is between the two
arithmetical operations. But his
argument that therefore it is a mere
outworn convention to see a dis-
tinct difference between the two
methods of ‘“ mixing *’ is, T suggest,
regrettable, for the following rea-
son. One of the common con-
fusions of students is to suppose
that mere addition of two wave-
trains is e¢nough to produce a beat
frequency; it is desirable therefore
to emphasize the difference from
multiplicative mixing, rather than
the similarity.

Mr. Mitchell’s comparison between
suppressor-grid modulation and Class
C control-grid modulation can only
confuse rather than clarify the issue,
because he uses a term-—'‘effective
gain *’——which is neither defined nor
self-explanatory, Assuming ‘‘ideal”’
valve characteristics, and describing
the process in clearly defined terms,
the comparison actually emphasizes
the distinction between them.

Test it should be supposed that
any such distinction is purely theo-
retical, it may be well to remember
that in the design of frequency
changers it has a practical signifi-
cance.  Other things being equal,
the multiplicative method has the
advantages of a higher conversion
conductance (the limiting ratio is
2:7) and the output components
of undesired frequency are less.

M. G. SCROGGIE.

Bromley, Kent.

Short-wave Conditions

Expectations for November
By T. W. BENNINGTON (Engineering Division, B.B.C.)

URING September the average

maximum usable frequencies for
these latitudes increased somewhat
during the daytime, and decreased
considerably during the night. This
was in accordance with the normal
seasonal trend, though the daytime
increase was less than would have
been expected, probably owing to
the fact that there was a lot of
ionosphere storminess.

Daytime working frequencies
were. therefore, not so high as had
been anticipated, though on a few
undisturbed days particularly high

frequencies might have been used.
Night-time working frequencies were
such that 11 Mc/s was about the
lowest frequency really necessary for
most paths, Sporadic E was much
more prevalent than is usual during
September, and medium-distance
communication on high frequencies
was often possible by way of this
medium.

Conditions were very disturbed
during the month, the worst periods
of ionosphere storminess being
3rd/4th, 7th/8th, r12th/22nd and
24th/26th. The worst conditions of
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ali prevailed on 18th and 25th, on
both of which nights the Aurora
Borealis was reported as bheing
visible in this country.
Forecast.—Daytime M.U.I°.s dur-
ing November should be even higher
than during October over many
paths, and should, it is expected.
be the highest to Le reached during
the present sunspot cycle. Long-
distance communication on excep-
tionally high [requencies will he
frequently possible in all directions
fromm this country. The 28-Mc/s
amateur band, for example, should
he  regularly usable over daylit
paths, and should frequently remain
usable in west and south-west direc-
tions till about 2000 G.M.T. on un-
disturbed days. Conditions will be
at their best for the establishment
of long-distance contacts on 50 Mc/s,
though, of course, it is by no means
certain that the ionization will reach
values high enough to sustain such
propagation.  Night-time M.U.F.s
will, on the other hand, be consider-
ably lower than during October., On
some circuits [requencies as low as
9Mc/s will be necessary in order to
maintain regular night-time com-
munication, and, in a few directions,
frequencies even lower than this

may have to be used.
Below are given, in terms of the
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bands, and this indicates the highest |
frequency 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 9 Mc/s (15 Me ~)
. 0700 7, s )
0900 11 Lor 15 Mes (17, )

1100 21, 2R

1200 26 )

Ty 21 36 )

2000 17, or 15 Mes (25, )

22000 11 (I8 }

Buenos Aires : 0001 11 M~ (17 Me, )
0400 9 (15, )

o600 11, .,

a0 21 28 ., )

0400 26 41 )

1900 21 B2 L)

2000 17 . or 13 Me's (25, )

2300 11 )

Cape Town : 0000 11 Mc's (16 Mc/s)
0500 17, 24, )
oo 21 TR |
070 26, 2 )
1800 21, 32 .} ‘
w0 17, 26 )
200 15 . 22 )|
2300 11 as .|

Chungking : 0000 9 Mc/s (15 Mc »)
0400 11 L or i Me~ (20 )
oson 2 2¢ )
0700 26 38 )
1200 21 L or 17 Mc's (30
1500 15, 2
1800 11 . (s )
2000 Y 5 }

Though ionosphere storms are not

)

|
|

A . |

DAY OR NIGHT ? This device, the Fisk Solariscope, shows the prevailing
conditions of daylight or darkness over a given signal path by superposing

a transparent shadow chart on the cylindrical map body.

Designed by

Sir Ernest Fisk, it is produced by E.M.I. Sales and Service.

broadcast bands, the working tre-
quencies which should be regularly
usable during November for [our
long-distance circuits running in

different  directions from  this
country. All times here are in
G.M.T. In addition, a figure in

brackets is given for the use of those
whose primary interest is the ex-
ploitation of certain frequency

particularly prevalent during |
November, those which do occur are
likely to be rather troublesome
during the dark hours. At the time
of writing it would appear that such |
disturbances are more likely to |
occur within the periods 1st/2nd,
8th/gth,  11th/13th, 17th/19th,
24th/25th and 28th/29th, than on
the other days of the month.
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utmost realism in reproduced sound.

Before you hear this loudspeaker, we
must warn you that it will reproduce
everything from your pick-up and ampli-
fier including higher order harmonics
which may be present. For this reason,
only specialised amplifiers and pick-ups
will be suitable. Only if you are prepared
toinvest in such equipment do we suggest
that you hear the Concert Labyrinth.
After such an experience, nothing less
will satisfy you.

« ADDRESSING THE PUBLIC ™

THE FUNDAMENTALS OF GOOD P.A.
TECHNIQUE

3/6 POST FREE

(=dcvusTical

ACOUSTICAL MANUFACTURING CO. LTD.
HUNTINGDON - 'Phone: HUNTINGDON 361
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RANDOM RADIATIONS

By "DIALLIST"

The Show

ESPITE all those exhibitionless

years, the man in the wireless
street has certainly not lost the
habit of visiting Radiolympia! One
expected  crowds, but I doubt
whether the most optimistic of the
show’s organizers had dared to hope
for anything like the numbers that
turned up. When the attendance
on the opening day sct up what the
Americans call an ‘" all-time high*’
(though we save time by contenting
ourselves with the two svllables of
“record "’ 1) by nearly doubling the
previous best figures it was evident
that there had been no waning ot
popular interest in wircless and tele-
vision. On the preview day an old
hand asked me: ““What do you
think’s the most outstanding thing
here? "’ I suppose that he expected
me to reply by naming some parti-
cular apparatus; but my answer
was: ‘““The fact that, with all our
shortages of materials, fuel and
man-power, it’s been possible to put
on a show with such a high gencral
standard.”” That, I still think, was
the most  striking feature of
Radiolympia,  There was little,
when you come to reflect on it, in
the way of startling novelties, but
there were any amount of radio
receivers, televisors and components
showing the good design and the
good workmanship which are the
things that really matter. I'd had
to ap()logwe to two distinguished
foreign visitors for the dull and
rather meagre bill of fare at lunch;
but I certainly did not have to make
any apologies when we got to
Olympia !

Puzzling

NE of the most surprising con-

clusions arrived at by the Cen-
tral Price Regulation Committee in
their deliberations on our valve
prices was that American broadcast
receiving sets differed from ours in
containing a comparatively large
number of valves of but moderate
efficiency. That may have been true
twelve or fifteen vears ago, but it
certainly isn’t to-day. The most
popular type of broadcast receiving
set in the U.S.A. nowadays has four
‘“working '’ valves and a rectifier.
And the arrangement is very much
what you would expect to find if
you looked inside the cabinet of one
of our sets: triode-hexode, variable-
gain LF.. D.D.T., pentode output
and D.D. mains rectifier. \What has
long been a puzzle to me is this:

if you spend it on accommodation or
food or other necessities of life the
dollar goes nowhere in the United
States.  But an average price for a
4V + receiving set is $28-829.50, or
say sceven pounds to seven guineas.
Receiving valves there are half the
price of ours. Similarly a Go-watt
bulb of first-rate make costs 63d
and a go-watt fluorescent tube about
25.  Some other things though are
dearer proportionately in the U.S.
than they are here.  It’s a queer
world if when money talks it speaks
a variety of languages!

0O0ao
A Useful Book
ROM its author, Monsieur L.
Gaudillat, 1 received recently a

copy of the useful little ** Diction-
naite Radiotechnique (anglais-fran-
¢ais) "' published 1n Paris by the
Société des Liditions Radio. The
book is not confined, as its title
might suggest, to radio alone; it
contains actually the French equiva-
lents of the great majority of the
technical terms used in both English
and American publications dealing
with clectronics and with general
electricity. I can’t claim to have
made an exact count of the number
of references; but totting up those
on a page opened at random and
multiplying by the number of pages
gives the respectable total of 5,390.
In addition the dictionnaire has
handy conversion tables for linglish
and metric units of measurements of
all kinds, including fractions of an
inch to millimetres from one sixty-
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fourth to one inch, and the metric
equivalents of various wire gauges
from No. ooooo to No. 45. Even
though it is a oune-way dictionary
only aud that one wayv is kEnglish-
French, the book should be a help to
any one who has to read French tech-
nical books or periodicals. 1t enables
vou to see, for example, whether
vour proposed translation of a French
term is right or not. !f it’s wrong,
inteligent use of the book should
make 1t a simple matter to find the
right answer.

0o0oaQg

Switches and Shocks

A KIND correspondent  reminds
me, with reference to my
remarks last month about the desir-
ability of using double-pole mains
switches in wireless sets, that there
is an [.E 5. regulation reading: “* A
reversible  connector  shall not  be
used to connect an electrical appli-
ance to the supply unless every
switch on the appliance is of the
double-pole type.”” Yes, I did know
that; but most unfortunately the

I.E.lZ, Regulations have not the
force of law. They are, as matters
stand, just carefully drawn-up

recommendations.  Somne day soon,
one hopes, they will have the back-
ing of the law behind them. When
that happens there wil; be a big drop
in the number of accidents due to
electricity. In the U.S.A., 1 be-
lieve, insurance companies have
done good work by making the use
of approved types of apparatus and
wiring systems a condition of their
accepting normal premium rates.

Ooagag
‘Ware This One !

It's not always an easy business
to check over the wiring of a new

Books issued in conjunction with ¢ Wireless World ”’

WIRELESS DIRECTION FINDING.
B.Eng. (Hons.), Fourth Edition, XII

TELEVISION RECEIVING FQUIP'\(EN‘T by W. T, Cocking,

FOUNDATIONS OF WIRELESS.

M. G. Scroggie, B.Sc., M.I.E.E.

WIRELESS SERVICING MANUAL, b\ w. T (‘ocklng, '\l I.E.E.,

Seventh Edition ...

HANDBOOK OF TECHNICAL l\'STRUCTIOV FOR WIRELESS
Dowsett, M.I.E.E., F.Inst.P.,
Q. \\alker, A.R.C.S., Eighth Edition . 30/-

BASIC MATHEMATICS FOR RADIO STUDENTS, by F. M
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Third Edition
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house when you move into one and
there’s a particular  booby trap
which it is always worth while to
bear in mind. Having made such a
move, a friend was not satisfied with
the s-amp two-pin socket which,
from its position, had clearly been
used by the previous owner for run-
ning his wircless receiver. He
decided  to substitute a  three-pin
socket.  The house contained 15-
amp and s-amp  circuits,  with
separate meters and master switches.
Having switched off the 5-amp cir-

cuit, he got to work on the socket |

and promptly received a most un-
pleasant shock when he applied a
screw-driver to its “live”’ terminal.
The lilting of a floorboard bearing
the tell-tale marks of an **eclectri-
cian’s chisel”” disclosed that this
socket was neatly tapped into the
15-amp circuit. This sort of thing
is not uncommon in houses provided
with separate power and lighting
meters.  The idea is, of course, to
save money on the electricity: bill
by running the set on current sup-
plied at the cheaper rate. Apart
from that, T wouldn’t put it past
electricians of the baser sort to do
the same kind of thing when called
in to install a lighting socket.

Surplus
T'S very interesting to spend an
hour or two in exploring the con-
tents of the shops which make a
feature ol war surplus radio gear.
There's a good deal of useful stuff
to be picked up if you buy carefully ;
but there is also no small amount
of elaborate apparatus, which,
though it may be beautifully made

and must originally have cost a tidy |

packet, is now of little practical
use to the wireless man.
always the temptation to buy this

There is |

or that just because its present price |

is a mere fraction of what it cost to
make.
without much thought one might
easily acquire a barrow load of gear
ot attractive appearance, for which
it would eventually prove difficult to
disce,ver practical uses. Too often
conversion which at first sight
appears so simple turns out, when
vou come to tackle the job, to be
an involved and expensive business.
From our point of view the trouble
with a great part of the war surplus
radio material is that it was made
for highly specialized purposes which
don’t fit’in with our normal require-

ments, There are naturally lots of
things—meters, for example, of
various kinds—which are exactly

what we long to possess, but as
many others are filled with similar
vearnings vou don’t often find the
good ones offered at  give-away
prices.

By spending a few pounds |

|

: The Choice

Wireless World

Wire=Wound Resistors

ap

(o 100=aitls.

THE BULGIN range of heavy-duty resistors

is designed to meet most requirements for

power-handling types, in light eleetrical and

radio equipment.

Available in 30, 60, 80 and

100 watt sizes and covering a range of resistance

values from 2.5 to 20.000().

Except in a few of the higher-Q

models.

“ constant-Q 7 nickel-alloy wire is used, only

the highest grades being employed

as atmo-

sphere-resistant as possible (for normal atmo-

spheres)-—with oxide insulation to the contiguous

turns. Solenoidally single-layer wound on heat-

resisting  formers, and rated to achieve not

greater than 430 F. surface temperature with

adequate ventilation, from 60 F. ambient.

sizes @ 30-\W.,

117 X 17 O
67 2 1470,

Approx.

80-W,, 6"

31" % 17O ;
1%"0;

A.F.BULGIN € CO. LTD.

BYE-PASS-RD

Telephone: RIPplewcay 347+ (5 lines)

GO-W.,

100-WV.,

of Critics™

.~ BARKING
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RECENT INVENTIONS

SUPER-REGENERATORS

SUPER-REGENERATIVE circuit

is used both as a transmitter and
a receiver for short-range radar. The
quenching frequency of the valve is
manually  adjusted until it coincides
with the time interval between an out-
going pulse and the incoming echo
from a distant reflector. Coincidence
occurs when the normal ““ hiss '’ ceases
in the valve output, the quench-fre-
quency control being calibrated to show
the range of the bodv then under ob-
servation,

Y

-

hd

Super-regenerative circuit for radar.

As shown, the valve V is periodically
quenched by short pulses applied to
its grid from an oscillator AY The
repetition-frequency of the latter is ad-
Justed by a calibrated control M until
no output is heard in the headphones.
This shows that the echoes are return-
ing precisely when the quench is re-
moved, because only then can they
dominate the * noise-level " normally
present in the input eircuit.

The control can be pre-set to give
an automatic warning of the approach
of any reflecting body within a given
distance of the set.

A. C. Cossor, I.td., and F. R. W.
Strafford. Application date December
30th, 1942. No. 581982,

DIRECTIVE AERIALS

WO wave guides are joined to form

a vee-shaped unit, which is ener-
gized, at the junction, by two probes
diverging from a common coaxial line.
The two walls that face cach other,
2long the vee, are slotted so that energy
is progressively fed into the open space
between the guides.  Since the phase
velocity of the energy inside the guides
difters from that of the wave in free
effects can

space, various directional
ettt L ]
The British abstracts published |
here are prepared with the |
permission of the Controller of |
Stationery Office., from !

specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price

1

i

5

! H.M.
i

i

: 1/~ each.
i

be obtained by controlling the phase
relation between them,

For instance, the dimensions of the
guides or the angle between them can
be varied; or the phasing along the
length of each guide can be adjusted
by the use of an end reflector; or the
size of the slots in the two opposing
faces can be graded to control the rate
at which energy is radiated from them.
The cross-section of the beam can thus
be controlled and subsidiary lobes
climinated.

The Board of Trustees of the Leland
Stanford  Junior niversity. Conven-

tion date (U.S.4.) July 1oth. 1940.
No. 581762,
DIRECTION FINDING

IN a rotating systemn with two diver-
ging aerials, the direction of the
signal that gives equal strength on
both aerials must be along the line
bisecting the angle bLetween them. This
can conveniently be indicated on a
cathode 1ay tube by presenting the
signal against a circular time base
which is synchronized with the rota-
tion of the aerial system.  Simul-
taneously the distance of the reflecting
body or target can be indicated as a
radial deflection against a linear time-
base, which is synchronized with cach
exploring pulse.

According to the invention, the
signals received on cach of the diver-
ging aerials are separately rectified,
and are then applied differentially to
the control grid of the C.R. tube, in
such a way that an initial black-out
bias is not removed, and the indicating
spot is not rendered visible, until the
line bisecting the angle between the
aerials passes through the source of the
echo signal. The arrangement
thus gives a positive indica-
tion, and avoids the am-
biguity of certain other
systems where a null reading
may be given in the absence
ol any signal.

.S, Agate and A. H.
Cooper. Application date, Sep-
tember 25th, 1941. No. 581806.

TELEVISION

HE idle or fiy-
back periods

NPUT p

A Selection of the
More Interesting
Radio Developments

with the flyback periods of the scan-
ning system. In reception, the video
and audio signals are separated by
passing them through a valve in which
a cut-off bias is periodically removed
by multivibrator pulses timed to pre
vail only during the idle periods he-
tween successive scanning lines.

Marconi’s Wireless Telegraph Co.,
1.td. (assignees of G. L. Fredendall).
No. 586034,

PULSE GENERATORS

HIE circuit shown is designed to
generate a square-shaped pulse at
a predeterminer] time after the appli-
cation of a saw-toothed voltage A.
In the quiescent state of the pentode
P, the control grid is taking current,
and the anode voltage is at minimum.
A negative bias —V is applied from a
potentiometer tapping to the anode of
a diode D in the grid circuit. As the
saw-toothed input A passes through the
critical —V voltage, the diode becomes
conductive and transfers the input
direct to the grid, causing the anode

between the scan-
ning lines are uti-
lized for the trans-
mission of sound
signals, so that only

v

Square pulse gen-
erator with saw-

one carrier wave is

required for the
complete television
service. At the

same time, no stor-

toothed imput.

| voltage to rise

age or delay device |
is needed for the .

sharply, as shown
in the curve B. The

proper presentation
of the two sets of i
signals.

The audio signals are first converted
into a train of pulses, which have the
same repetition frequency as that used
tor scanuning, but which are modulated
in width in accordance with the sound.
They are then synchronized to coincide

e

resulting drop in
! the cathode current
applies a regenera-
tive kick to the grid across the trans-
former T. This accentuates the trigger
effect and sharpens the leading edge of
the pulse delivered by the anode,
F. C. Williams.  Application date,
October 2nd. 1944. No. 583553.
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RESISTORS + CERAMICONS - Hi-K CERAMICONS - POTENTIOMETERS
SUPPRESSORS . VITREOUS ENAMELLED WIRE-WOUND RESISTORS

Erie Resistor Ltd., The Hyde, London, N.W.9, England.

Telephone : COLindale 8011-4. Cables: RESISTOR, LONDON.
Factories: London & Gt. Yarmouth, England * Toronto, Canada ° Erie, Pa., U.S.A.
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MAGNETOSTRICTION TRANSDUCERS,
care and feeding of

If we were talking nonsense we
should say take lots of amps and
volts and what have you, cram them
all down the throat of any old f
Transformer you happen to have

lying around, then stand back and |
try to smile while 1t slowly wrecksl
all your equipment,

On the other hand if we're talking
very "B.Sc." we'd say that the

above unpronounceable words are h‘ l
Transformers used for converting mac lne tOO S

electrical into ultrasonic sound
or power (or v,v.,) for underwater OF NUMEROUS TYPES

g;glgﬁg‘lg%ﬁe;pgﬁgt?g.man B FeR Government Surplus machine tools
we're talking sheer, sound l;‘OCk available NOW at attractive Pprices.
’ ’
bottom common sense then we do not
try to explain at all - we just

YOUR opportunity to get better
equipment and increase production.

tell you that Parmeko of Leicester | DISPOSAL CENTRES, where records
make darn good Transformers for the of all machines available may be in-
Electronic and Engineering | spected, are open to the public for en-
Industries - this is good friendly | quiries from 10 a.m. 10 4 p.m. Monday
advice and could save you a lot of | to Friday inclusive :—

bother , . . if you contact us,

BIRMINGHAM C.M.L. Buildings, Great Charles Street

PARMEKO OF LEICESTER. BRISTOL 8/9 Elmdale Road, Bristol 8.
MAKERS OF TRANSFORMERS. l

CARDIFF Imperial Buildings, Mount Stuart Square.
GLASGOW 21 Glassford Street.
LEEDS 10 Bank Street, off Boar Lane.

LONDON Room 0088, Ground Floor, Thames House
North, Millbank, S.W.1.

MANCHESTER Britannia House, Fountain Street.

e

S N

ISSUED BY THE MINISTRY OF SUPPLY
K
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fitted with Goodmans 127

loudspeakers.
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New and Im pmved Test Gear
for Radio Engineers &5 Electricians

* Radiolab ALL-PURPOSE TESTER
(as illustrated). A.C. and D.C. multi
range Meter. Models with 33 in. or 6 in
scale. High accuracy on Audio Frequencies.
Robust Plug and Socket range selection.

OTHER Radiolab Products

include:—
@ SERVICE VALVE TESTERS. Working condition
tests with D.C. for H.T. and G.B. supplies. ¢ in.

"""" Indicator.
[ ] LABORATORY VALVE TESTERS. Nine simul-
taneous volt and current measurements. Ideal for

student use or demonstrations,
@ 11UM - METROHM INSULATION TESTER.
-, X o 500 volts Insulation Test. Press-key controlled with

\ ¥ * Facilities for earth and circuit testing.

v @ VAMPIRE (VoLts — AMPps — POWER) A.C. TEST
' SET. 4 RANGES CURRENT & Power up
E E d b tfollzo I}MP. & Sf K.W., self-co:ﬁained‘f 50 WATT
ull scale range for testing small transformers, etc.
Verett gcum € ENTIRELY NEW rectifier circuit ith 3}” Moving

w1

M C Coil Indicator, FoR SINGLE PHASE or 3 PHASE
| Colindale Works, London,_N.W.)f Coil Indicators SIRCUITS. |
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. i P
B) Here’s a feast for you.
Our new 1948 Range

caters for every purse and each model pro-
vides a new revelation in sound production,
EXPORT & TRADE ENQUIRIES WELCOMED.

RADIO SETS

Reyndids *“ Quality Eight.” R.valve 3 waveband
superhef, twin chassis, Qutstanding cabinet,
bristling witb new features, PRICE 34 GNS. Pius
Taz. *“ Finest reproduction I bave ever heardin a
table model.”—Radio enthusiast with 27 years’
experience. Also the ** ALL-JNDIA EIGHT.”
As above, but specially designed for Indian
conditions. Price on reqitest. South African and
Australian models also available. lxport prices
on request.

“MASTERPIECE "’ Radiogram

10-valve 3 wave superhet with
entirely new tone circuit.
12in, speaker, 10 watts output,
Musical * reproduction s amazing.
You must hear this !

“It’s  unbelievable.” Symphony
Orchestra Conductor, PRICE
115 GNS. Plus Tax.

2 v - " . - ‘
» , REYNOLDS
CONCERT GRAND

The ultimate in sound reproduction 16 valves, twin
12in. speakers, auto-record changer for 30 mixed
19in./12in. records, plays both sides, featnring ultra-
sonic reproduction, 40 watts output,
“This is not Radio, it's the real thing.”—Everyone
who has heard it, PRICE 395 GNS.

| o REYNOLDS UNIVERSAL =5 ‘
s e oner oo MANUFACTURING Co., Ltd,  ameuirien mon T40

fhe smartest AC/DC Amplifier on the

tnarket,  Outstanding  performance, 410, DUDLEY ROAD, EDG BASTON, Our famous T40 now in use every-
10 watts output, PRICE 18 GNs, B'RM'NGHAM, |6 Phone : SMEthwick 0201 :'rhavx:.[e'For details see previous issues

§\\\\\\\m\\\\\\\\\\\\\\\\\\mmnnm”/////////////mgg,,,,,z .
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Now that Stentorian Exten-
sion Speakers are coming back
to the shops the pleasure of
listening again beconies comn-
plete. Just plug in one of
these superb permanent mag-
uet speakers to your set and
you can enjoy its clear, pure
tone anywhere in the house,

sitting-room,  kitchen, bed.  PRICES. el S
room, wherever yon happen  spnioR MODEL . 5
to be. Ask yourlocal dealer Type 8C with Universal 2 @
about them. o Tmngl\?rmeir o £51586 ; 4
I . ybe SX minus Universal
:ﬁ;"fg‘pm‘ m’ll"l;n;alo;ngm‘ oo .. £5 28 b
3 ver- ()
e Transtommar v £2196 Type JC with Universa: Type No. 19 Type No. 22
Iype BX minus Unte yoTansormer .. .. £5 00
versal ‘Transformer £2 136 Type JX minus Unisersal
MINOR MODEL Traosformer oo .. £41086
Type MC with Univer- CADET MODEL 9
sal Transformer .. £2 §6 Type CC with Cniversal
Type MX minus Unj. TTran(glxormelr Criversll £4100
§ yye minus niverss
versal  Transformer £1 19 6 s s .84 00

@ Stentorian

THE PERFECT EXTRA SPEAKER FOR ANY SET

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

SYDNEY S. BIRD & ofres LoA.

NFIELD. MIDDX.
ERIAL ROAD, € Capacity, Enfield.

DGE ART X
CAM‘BPR}IrlonE Entfield 2071-2 ‘Grams
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EVERYTHING

THAT OPENS
AND SHUTS..

the ideal communications receiver—the
receiver which fits snugly into any given
set of conditions and is a sheer joy to
operate—is a rare bird. Some have this
facility, some that, but it has remained
for Rediffusion to provide them all in the
latest addition to their range of thorough-
bred radio equipment, the Redifon ""R-50"".

Consider this abridged specification and
weigh it up for yourself . . ..

BRIEF SPECIFICATION
. . Frequency Range - 13.1 &c's - Ghels; g5 kefs - 32 Meps; in eight bands.
6 band communlcatlon Selectivity - - - - Five positions — 3 LE. and 2 Crystal stages.
Sensitivity - - = - Constant between 1 -2 micro-volts over the entire range.
Draze Protection - Ranges from go db. at highest frequency t3 over 100 db.

Tuning - - - = - S0z 1 show motion drive, coarse and fine timing togetber
c o l L P A c K 5 metres with Ingging scale for accurate resetting. & et

Maintenance is greatly simplified by virtue of the foct that R.F., I.F
to 2,000 metres . . . and A.F-. sections are in separate, demonntable units. e

including H.F. stage, aligned and receiver
tested into an LF. of 465 Kc. Built-in de- ' d‘[ “ ”
coupling keep leads to a minimum and give | ”L’ I 0” R'50
high performance on S.W. bands. Padding |

and trimmer condensers are included. Tuning ' R EC E | V E R
capacity required is 500 pfds. A communication
receiver of superlative performance may be
built using this pack. Recommended circuit
diagram is supplied. £7.0.0. HF Unit cover-
ing 3 wave bands £3.6.0. List on request.

COII- PACKS designed to cover

3 wave bands in normal super-heterodyne
circuits. Price £2.0.0. List on request.
All packs fitted with gramo. position.

OTHER PRODUCTS include ¢ —

I.F. Transformers Valve Testers
Tuning Hearts High “ @’ Coils |
R. C. Bridge Valve Volt Metre

makers of the famous Highwayman car radio ) - R
-a

H. C. ATKINS Bedifon Radio
S . Radio Communications Division

I_ A B o R A T o R I E s REDIFFUSION LIMITED, BROOMHILL ROAD, S.W.18

32 CUMBERLAND RD., KEW, SURREY Richmond 2930 Designers and Manufacturers of Radio Communication and Induserial
1101 ST
| Scien. RC 103
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- is it Rotary or Pushbutton or Slider ?
wanted for circuit selection, band selection, tap
switching ? Is it for a new design or in quantities
for a well proved circuit ?

Whatever it is — the answer Is always OAK !

The basic design of all Oak switches is one of
strength and efficient functioning, including such
exclusive features as the double-contact clip and the
floating rotor, ensuri ng self-alignment of each section.

DA@'@( ANDO

SWITCHES

BRITISH N.S.F. co. LTD., Keighley, Yorkshire
{Sole Licensees of OAK Manufacturing Co., Chicago)
A.B. METAL PRODUCTS LTD., Feltham, Middx.
(Sub-Licensees of N.5.F.)

The only Manufacturers of OAK Switches under Patent
Nos. 478391 & 478392

Is it

“You’re CERTAIN to get /-
it at ARTHURS o

% VALVES : We have probably the largest
stock of valves in the Country.
Let us know your requirements.

AVOMETERS. NOW IN STOCK.

AVOMETER, Model 7 ............ £19 10 0
AVOMETER, Model 40 .......... £17 10 0
VALVE TESTER (Complete) ...... £16 10 0
TEST BRIDGE .................. £11 0 0
AVOMINOR, Universal Model 810 0
AVOMINOR, D.C. Model ........ €4 4 0
SIGNAL GENERATORS, AC....... £13 0 0

£

TAYLORS® METERS. QHers e
Terms C.0.D.

All orders sent by return of Post.
London’s Oildest Leading Radio Dealers.

or cash with order.

EST,
1919

ARTHUR GRAY. LTD.

PROPS.
. Gray House, 150, Charing Cross Rd.
Our Only Address: London, W.C.2  TEmple bor 58334,

ELECTRICAL, TELEVISION & RADIO ENGINEERS.

Wircless World  Novemnber, 1947

BRIERLEY
“RIBBON' AND ' =ARMATURE"

PICKXUPS

ARMATURE TYPE
Fixed point pressure of ] oz
Output Voltage 3 to v,

Price in U.K. £7 10s. 8d.
including mumetal screened trans.
former and Purchase Tax.

RIBBON TYPE
Fixed point pressure of } oz
Output Voltage 10 to 5 mV.
Price in U.K. £8 16s. 10d.
including special mumetal screened
transformer and Purchase Tax.

“Floating Element " design prevents any tone arm resonances.
Permanent Point will play 10,000 to 20,000 records and will not be
damaged by cracked records or careless handling.

Quality of Reproduction. This cannot be stated easily in specifica-
tion data, but both Pickups—particularly the * Ribbon ' type—are
far superior to any type hitherto available. We recommend, how-
ever, that direct comparison be made whenever possible.

Many demonstration Centres have already been arranged. Inquiries are

invited from suitably equipped dealers at  ome and hepresentatives

:broad. Agents for South Africa: swerdlow Bros. Corpn., Johannes-
urg.

Amplifiers, Pre-amplifiers and Low Pass Filters available. Full informa-
tion on any product and name and address of nearest represent-
ative sent on request,

J. H. BRIERLEY (Gramophones & Recordings) LTD.,
46 Tithebarn Street, LIVERPOOL, 2.

INTRODUCING A
NEW

OSCILLOSCOPE

For PRECISION OBSERVATION of Radio, Television,
Audio, Biological and other phenomena,

This 23" Oscilloscope is a .
precision instrument at an
attractive price, engineered
for practical application in
laboratory or test bench.

BRIEF SPECIFICATION :
D.C. Amplifiers for X & Y
Axis. [ eflection sensitivity
100 mv/em from zero freq. to
50 kc. Time Base 2 cps to 20
ke with expander up to 8
screen Dia. Positive Synch.
Access to plates. Instant-
aneous response to controls,
All controls independent in
operations from each other.
Limensions 7" wide 8 high
by 9" long. Weight 17 Ibs.

Obtainable from:

Webb's Radio, Soho Street,
W.I or your local dealer, or
direct from

INDUSTRIAL ELECTRONICS

229, Hale Lane, Edgware, Middx. Tel.: EDG. 7312

Makers of Industrial Controls and Precision Instruments.

Model 1200

PRiICE £53 2

Delirery from stock.
Trade Enqulrics Invited
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WARNING

Readers ore warned that Government surplus
components which may be offered for sole
through our columns carry no manufacturer's
guarantee, Many of these components will have
been designed for special purposes 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 tc deal with any complaints regarding

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS
NIVERSAL ELECTRONIC PRODUCTS.
36, Marylebone High 5t., London,
Tel. Wel. 4058.
OUR U.E.7 amplifier is designed for the con
noissenr who requires the best possible repro
duction together with the highest standards
of workmanship and materials; 14 watts un-
distorted output from 9 valves (triodes) in
double push-pull with independent controls
for bass and treble; we invite you to hear this

instrument  demonstrated; 2i.d  stamp  for
details. (8622
YOMMUNICATION  receivers.—As soon as

civilian supplies recommence we shall be

Radio, 44, Widmore

at your servive.—A.(\8,
R, Bromley. Kem. [4528
MPLIFIERS; new 1947 maodel 1Ti-Fi units.,
with triple tone controls. built to custo-
mer’s  speeification. — Broadeast & Acoustic
Equipment Co., Ltd., Broadeast House, Tomh
land, Norwich 26970. 6433
B URPHY TA92 comm. receiver, 10-550m.
4 months old: list price, maker's guaran-

tee; Columbia 5v radiogram. 2 waveband,
A.C., perfect condition; nearest £50, fetched.
—lackson, 9, Chester Rd., Newquay. (8616
OUCKET size, all-dry s/w reccivers, 1115x
9Y;x1%in, brand new c¢’w. 4 spare
valves, ‘phone and aerial by Crosley’s,
U.S.A., weight approx. 7lb, price £7 each.—
Carhot, Ltd, 201, Long lane London, S.E.1.
AC mains superhet reccivers, 2 sw and 1
mw bands, brand new ex-factory; £15/10

ea; 6l.in P.M. speakers, new, boxed, 21 - ea;
Truvox microphunes, 13/6 ca; volume controls,
less switch, 1/6 ea.—Uncle Tom’s Radio Cabin,

5, Neven Stars Court, Manchester, 4. (8427
JPECIAL offer for [united period only.
] ‘“Banks " Fidelity 10-watt 7-valve ampli-

fier mic. gram radio input A.C. mains, with
all valves and carrying case attractively finished
black crackle. A real bargain, £16'10 from
stock.—F.S.R . Ltd.. 87a., Upper Richmond
Ri.. S.W.15. Putnev 1665, 8
III(;]I grade amplifiers built to specification;
also tuners, preamplifiers, transmitting
and test gear, etc.. equipment designed and
builct to meet the individual needs of experimen-
ters and quality enthusiasts; lahoratory and
workshop facilities; enquiries welcomed.—'I"
.Sc.. " Yaver,” Mottingham Lane,
S5.E.9. (8461
()SMOR A.C.-D.C. 5v 3-wave superhet radio
heart, includes (fully assembled) chassis,
coil pack, calibrated dial, 2-gang, L.F.8., V.C.
chuke, 8-16. dropper, circuit diagrams, small
resistances and condensors only required,
cabinets available; trade enquiries invited.—
Morgan, Osborne & Co.. Ltd., Southview Rd.,
Warlingham, Surrey. [7287
RIERLEY ribbon and aimature pick-ups,
filters, amplifiers and pre-amplifiers.
Arrangement« are being made for the demon
stration of these products by agents throughout
the British Isles.  Where arrangements for this
have not so far heen completed, it is possible
for our sales represeniative to demonstrate in
vour own home when next in vour district..—
1. . Brierley, Ltd., 46, Tithcbarn St., Liver-
pool, 2. (8266
t VI‘][E finest amplifier [ have yet P_leal:'d;
better than many at twice the price.”—
‘'his is what a satisfied customer states about
onr amplifier, built to " W.W.” (May issue)
design; quality parts onoly used, producing
superb results; price £25/10; kits of parts can
also be supplied; pre-amplifier. t-lec.‘ motor and
pick-up and 12in_speaker extra.—Enquiries to
Radio Trades Manuiacturing Co., Laurel
Iouse, 141, Little Ealing Lane, W.5. Eal
6962, (8331
B2, type 3'II, short-wave communicat.on
superhets, 155 to 8.7, 9 to 5.2, 5.4 to
3.1 mc/s, covers 3 "ham® bands; switched
BFO; Dblack crackle and silver; less speaker
and power pack: require 23Jv 25mna and 6v
1a; unrepeatable, £6/19/6. carriage paid;
Marconi” light weight phones, 60{!, new, 9/6
pair; strong steel boxes, 12x10x5'% 4/6
each, post 9d: linecord. .3A, 3-way, 1’6 yard:
mail  only.—Clifton Laboratories, 28, Park
Drnive, Grimsby. (8383

W.l. |

WIRELESS WORLD CLASSIFIED

Partridge Mews
|

INDIVIDUAL DESIGN
PARTRIDGE Precision Built TRANS®
FORMERS wound to suit individual

requirements nOw incorporate :—
Silver plated turret terminals giving
a low potential drop and carrying up
to |5 amps. Adequate room on each
for easy soldering of several external
circuit wires.

Firm clamping of the laminations by
means of scientifically designed pres-
sure die-castings.
Interlocked fixing feet
alternative mounting.

providing

lllustrated above is mounting style
“DN"" which can be employed if
desired on all components wound to
special requirements.

AVAILABLE STOCK

A comprehensive range of mains and
audio components is now available
from stock, and we can despatch
small quantities of these per return.
We would stress that before ordering
you send for our list detailing these
components. Our stock now covers
almost all normal requirements, and
by availing yourself of this service
you will save the inevitable delay in
the production of a special component.
The latest addition to this range is a
High Quality matching transformer
for moving coil pickups (available in a
variety of ratios to suit any im-
pedance pickups). Type 402/PU
priced at 28 6, employing mumetal
core, overall dimensions 2in. x 2in.
x l}in.

Partridge Output Transformer,
wound to the specification of Mr.
D. T. N. Williamson (Wireless World.
May, 1947), £4 3s. 0d.

Telephone: Abbey 2244

PARTRIDGE

TRANSFORMERS LTD

76-8 PETTY FRANCE LONDON S.W.I
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3-wave 5v superhet re-
reproduction and sen-
attractive cabinet, early delivery,
shipping waveband if required; write for
literature: trade enquiries invited.—Morgan,
Osborne & Co., Ltd., Southview Rd., Warling-
ham, Surrey. 286
JPECIAL offer: Midget communication re-
b ceiver and power pack (M.C.R.1.), 5-
valve superhet, complete with aerial and
earth equipment, lightweight headphones:
range 20-3,000 metres in four bands, operates
on any voltage bhetween 97 and 250 A.C. or
D.C.; £9'10; send for one now before stocks
are exhausted; large stocks held of C.R.T.
Units, metres, switches, fuse holders, etc.;
low prices; send for 6-page list; trade sup-
plied.—L.. Wilkinson, Wholesalers, 204, Lower
Addiscombe Rd.. CUrovdon. Add. 2027. (8624
HARLES  AMPLIFIERS.—Announcing a
/ mew version of their famous HEFAL ampli-
fier—the HEFA3 incorporating a pre-amplifier
to enable the use of moving coil pick-ups
direct; this amplifier in conjunction with the
lexington moving coil  pick-up  and  the
B.AE.C. twin cone speaker provides the
highest obtainable fidelity of reproduction;
the complete range now comprises amplifier
HFAl 7 watt cathode {follower output for
crystal pick-ups; HFA2 single-ended 3 watt
for erystal pick-up; the HFA3 for moving
coil pick-ups; full constructional blueprints,
2/6 each; full kits or separate components
available or supplied ready assembled; stamp
for comprehensive catalogue.—Charles Ampli
fiers. le, Palace Gate, Kensington, W.g.
JHORT-WAVE experimenters.—Brand new
*7 Western Electric ('o. R1585 Midget re-
ceivers, 34.-58 mcs, valves, seven 9001, three
6AKS5, KBC33, 12A6, complete with remote
control units less connecting leads, £4/15 each:
sa.e. for details, with slight modification can
be used on 6 or 12v d¢ or from ac mains; 6
or 12v vibrator packs to suit, 39/6 each;
rotary transformers, 15/-; brand new C.R.
units, with 7-valve amp and base, 6in short
persistence tube, £6/10 each, carr. paid; 2in
flush-fitting m.c. meters, volts, amps, milli-
amps, most types in stock, 7,6; 2Win flush,
0-100 up to 500, 10/-, others; output meters,
ete., list s.a.e.; power units, ac, brand new.
700v 70ma and 12v one amp, in case with
2 rectifier valves, smoothed output, £2;15;
P.A. type P.MNM.C. speaker units, 15ohm.
handle 10w, brand new, £1; Yaxley 10-way
selector switches, 1/- each; ac bells, 5/-; ring-
ing mags, 5/-; red panel indicator lights, 1/9:
toggles. 1/6; valves, new, 9001, 6AKS5, 1T43.
XII, 6V6. 12A6, at 10/- each; EBC33, EF50,
FAS50, Vp4al, S130, etc, at 6/-; rotary 12v to

()S.\IOR A.C.-D.C.
ceivers, excellent
sitivity,

275v 110ma and 500v 50ma in case with
smoothing, €1; V(s 2G, 0.0003 or 0.00015
and 3G 0.00015, at 4/6 each, standard size;
large split stator transmitting condensers,
silver on brass, weight 10lh, brand new, 7/6
each; Midget components, Sprague metal cased
condensers, size 1linx1in, 3X 0.05, 1/9; Smfd
2 9, both 300v; 15mfd 25v 1/6: 200kes,
IFts, dust tuned in can, 5/- each; BFO coil te
match, 5/-; medium wave dust ixned coils,
2/- each, or bank of 12 at 18/. ideal {for
pre-set tuners; V(' with knob, 5,000 or 10,000
ohms, 2/- each; hundreds of other bargains
in components and receivers; send s.a.e. for
vour list. now,—H. English, The Maltings, Ray.
leigh Rd., Hutton. Essex. (8490
RECEIVERS, AMPLIFIERS-SECDND-HAND
q;\LF.. B28 CR100. brand new; £70.--Box.
» 2980. 18464
1155 R.A.F. receivers, excellent condition
16 to 4.000 metres; £15. .
IN nearly new condition, realigned and cali-
brated, gnaranteed working order; £17/10. Cir-
enit diagram and component value, 1/6 post {ree
CAN be supplied with output stage/power
pack and loudspeaker; £27/10.
FULLY modified, as follows, becomes an all
round super set with high quality output.
D.¥. parts removed, new front panel, bass and
treble boost with separate tone controls, R.C
coupled push-pull output (2-PX4s), gram in.
put, other refinements, complete with loud-
speaker; £35.—Write for details.
R1155s already purchased, modified and ser
viced and power packs supplied.—R.T.S., Ltd..
8. Gladstone Rd., Wimbledon, S.W.19. Tel.
Lib. 3303. [7003
ARSSI). perfect order, meter fitted; £45.—
30. Brookside Ave., Coventry. [8370
HAI,L](‘RAI-‘TI:ZR Defiant §X24. econdition.
performance excellent; £27.—Box 2942.
ANADIAN reception set, R103 Mk 1 (com
mercially modifiel for ae).—Box 2939.
R88LF, condition as new, with 1/s, 50gns:
delivered free in London area.—Box 2982
ROPIHY 8 communication reeeiver, B.F O
comdd. pecf., 1.3-43 mes; £15.—Box 3551
.C'. 156 spare ‘alves, speaker; offers.—9
Merlin Ores., Willington, Quay-on-Tyne,
JOUNDSALES 1947 D.X. PluxOne, hi feeder
> unit, perfect; £11.—Box 3434. (8482
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CRYSTAL PICK-UP

WITH ubreakableggysa,
/

The ACOS G.P.10 combines purity of re-
production with extreme reliability, A
unique flexible assembly renders the crystal

virtually unbreakable,

while a needle-

pressure adjustment is incorporated in the

base.

Resonance-free response from 50-

8,000 cps. Output ['5v. at 1,000 cps. Needle

pressure [}
ozs. (adjust-
able). Vibra-
tion-free arm
movement.
Screened lead.
Price in Great
Britain 44/ (in-
cluding P.T).

— RSP

Flexible coupling A protects
crystal B against breakage.
(Brit. Pat. 579,524. Pats,
pend. abroad). licensed by
Brush Crystal Co. Lid.

Obtainable only from Radio Dealers

COSMOCORD

LTO

ENFIELD: MIDDLESEX

YOU

can

become

a first=class

RADIO
ENGINEER

We are specialists in Home.

Study
Television

Tuition in

Radio,
and Mathematics.

Post coupon now for free

booklet and
qualify
employment or

can

learn how you
for well-paid
profitable

spare-time work.

T. & C. RADIO COLLEGE/
North Road, Parkstone, Dorset'

Post i unsealed envelope, 1d. stamp)

Pleasc send me free details of your Home:
Study Mathematics and Radio courses

NAME.

ADDRESS.
W.W.65

| offers.—Box
.C.A.

B!

] JOUND SALES
b

| 250 volts ac, available.—Box 2600.
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I ALLICRAFIER Sky Buddy, 8 to 550 |
metres, as new; £14.--34, Keith St., Bar-
row-in-Furness. (8498
!ALE, Hallicrafter 8.27 v.l.{. am-fin rereiver.
also 8X25, both new with spare tubes;
2940. 8420
(AR.77E), Jr. 1L.LR.O.. complete with
coils, and B.28: offers.— Basildene, New
Park Rd., Holyhead. 8463
V Ferguson, ac, 12-2,000m, 10 watts out
put, perfect condition; offers.—Write
BM/AEXH, W.C.1. {8364
IIA\LI,ICRAFTHRS 8.40 540 kc-43mnce, built-
in speaker, ac mains or accumulator, as
new; £55.—Box 2979. (8460
l 1155, converted, perfect, plus 6 807s, un-
used; £20 or -offers, or separately; other
components.—Box 3433, (8478
15-\\';\'["1‘ amplifier, Callaro turntable and

pickup, 12in  Goodman’s speaker in
cabinet; £25 lot.—Box 212. (7747
ECORDING amplifiers amd mixers sur-
plus.—Pioncer Films, 348, Gray's Inn
Rd.. W.C.1. Terminus 7311. (8306

R-C-A.. A.R.77 communication receiver. 530

ke/s to 32 meg, good condition; £32/10.—
97. Peter St., St. Helens, lancs. {8614
ALLICRAFTERS $-20 “ Sky Champion,”

good condition, 4 spare valves, £18.~!
Whiteley. 17, Vernon St., Newark. (8572
NATIONAL H.R.0, Scnior with power pack
4 and speaker, 8 coils; nearest £45.—54.
Lancaster St., Warrington, lLancs. 8438
MPLIFIER (mike/gram), type A.C.18'HG

by G.L. Products, good condition, accept |

£10.—Priest, Medrose St.. Delabole, (8391
I,{'[RO-.\[ speaker and power pack, 2-30mcs,
g bandspread, as new, £50 or near offer.—
Hunt, 76, Cambridge Rd.. St. Albans. (8581
[ .M.V, 6-valve, 5 ban:l table mordlel, £15;

American Midget, £8.—Inxon, 29.

Mcadow Way, ¥arnborough Park, Kent. (8567
l l" »  receiver, complete with power pack
19 X3 and output stage, good condition;
£12/10.—Priest. Medrose St., Delabole. [8392
LA, 2Px25s, 3-stage T.C., liaynes R.F.
unit, 2 speakers, perfect, as new; £25.-

54. Duedale IIill Lane, Potters Bar, Middx
Potters Rar 4045, (8401
- “TIREI.HSS World ' 2-R.F. quality tuncr
. for use with = Wireless World " quality
amplifier, new, £5/10 less valves, which are
easily obtainable.—Box 3538, [858
6-watt amplifier, all-wave
fceder unit, valve tone centrol, Baker 12in
spkr, Garrard record changer; offers.—Rogers.
41, Moss Rd., Northwich, Cheshire . (8457
ATIONAL NC-80X, 540kc. 30me, 10v, 110-

pe 120v, A.C.-D.C.. with transformer, 1938
model, in good condition.—Write or call Thom-
son, 62, Brewnzide Rd., Cambuslang, Glasgow.
1 1155 receiver with loudspecaker, power pack
in stee! case and built-in power stage,
£23; television set, newly built, 10inx8in pic-
ture, £85.—Write Day, 36, Vivian Ave., Wem-
bley. . (8437
A 88D 14-valve receiver, 550kc/32mcs,
perfect order; offers over £50; 12.watt

6-valve Hi-Fi amplifier chassis, P.P. PX25s,

bass and treble boost, bargain, #£12.—Box
3444, (8511
MPLIFIER, a.c., 7-valve, 8 watts, push-

pull triode output, perfect reproduction,
radio or records, demonstration given; bar-

| crisp speech,

gain, £12.—Clarke, 7, Pampisford Rd., Purley,
(8523

sSurrey.
I_IA_LLICRAFTERS Super Skyrider 8X
28A, new condition, with instruction
book; Zenith Wavemagnet 6 waveband port-
able, buttery or mains; offers wanted.—Potter,
Croindene, Summerley, Felpham, Sussex.
HALL[CRAFTER Super Sky-rider §11, 11
valves, band spread, Xtal filter, perfect
condition; also Raymart 2-stage preselector.
£45; valves, 807s, etc., and other Ham gear;

s.a.e. list.—Cross, 9, Antons Rd., Pensby,
Wirral. o {8555
HILIPS S5v ampliter, twin gramo, two
large speakcrs, it .baffles and stands, |

A.C. mains in oak playing desk, rotary con-
verter, 32v 1).C. to 230v A.C., any reasonable |
offer accepted.—Hampshire, 7, Grosvenor Hill.

S$.W.19. Wimbledon 6718. (8613
C. 5-valve 8-watt push pull amplifiers,
negative feedback, complete with large

multi-ratio output transformer, £9: ditto 10-|

watt 6V6, £10; a range of feeder units |

T.R.F. and superhet from £5,;5.—R.T.. €4, St.

Leonard's Rd.. London, S.W.17 (8253

R.O.. complete with coils. 50kc to 30mc,

mains power pack, fitted coil box, all
mounted on rack, with spare valves, compon-
ents and headphones, perfect condition; best
offer over £55 securcs.—Coles, 83, Ballyholme
Rd.. Bangor, Co. Down. §
AMER[CAN B.C. 342 10-valve commun.ca.

tions receiver, 1.5-18 mec/s, in 6 switched
ban!s. R.F.0O. and crystal phasing, 110 volt
ac, 1n excelient condition, with wiring dia-
gram; £25 or near offer; transformers.[a?soé

G. L. Products Ltd.

Latest

MODEL AC/8@

High Quality Gramophone Reproducer
The amazing performance of this amplifier will
satisfy the most critical listener. Ask at your
dealer’s to hear your favourite recordings as
rendered by this equipment—true to life, clear,
full-blooded orchestral, just as
recordings are meant to sound.

OUTSTANDING FEATURES.

*Six valves (inc. rect.)

*Push Pull Output 8 watts.

*Macching for 8 or 15 ohm speakers.

*Twin Inputs with fader mixers.

*Bass Boost or Attenuation.

*Treble Boost or Attenuation.

*Cathode coupled phase splitter.

* Extra’ power outlets for tuners or

prestage units.
There are many other points of equal interest
about this circuit, and never before have such
facilities been found in equipment so moderately
priced. Chassis and components in handsome
stoved wrinkle, controls engraved, clear indica-
tions. Supplied in chassis form, a cover for valves
is obtainable, or alternatively the chassis may be
built into a suitable cabinet, bringing the controls
to any accessible position.
Complete, tested,

guaranteed StX MONTHS. 15} Gns.

THERE ARE TEN OTHER EQUIPMENTS
TO SELECT FROM AT PRICES RANGING
FROM £6.10.0 to £45. ‘SIXTY SiX'
Varieties of transformers, power, audio,
filters, etc., custom built, always in demand by
professional, amateur, manufacturer—small stocks
are available of the more common types.

TRADE AND EXPORT DISCOUNTS ARE
APPLICABLE TO ALL PRODUCTS.
General Lamination Products Lid.,

Winder House, Bexleyheath, Kent
(Bexleyhzath 3021)

LASKY’'S RADIO
NOVEMBER SPECIALS

Cscillator Units, Type 100, Made for use with re-
ceivers, type BC 433A. Brand new. Containing one
valve, 6J3 and iated resist. and d 3
Toggle switch, 18in. ecreened cable, and entirely
screened. Size 5in. x din. x 2{in., amuszing value,
10;- each. Postage 6d. extra.

Car Radio Transformers. 6 and 12 volt. Size 3in.x
2{in. x 14in. Price 15,- each,

Electrolytic Condensers. 8 mfd. 330 v.w.,, 3/6;
8mfd. 500 v.w., 4 - ; 8+8mfd, 500 v.w., 5/9 ; 8+16
mfd. 500 v.w., 8 6 ; 16 mfd. 500 v.w., single (hole.
boltriixing, 6/6.

T.C.C. micrc-pack, 8 mfd. 450 v.w., 4/6 each.

T.C.C. micrs-pack, 23 mid., 25 v.w., '8 each,
Dubilier Drilitic. 50 mfd. 50 v.w., 3 @ each.

Moving Coil Meters, 0-1 ma., 2in. res. 500 ohms, by

leading manufacturers. Culibrated 0-50.  Frice
12/@ each. (8pecial price for quantities). Brand
new, each one boxed separately.

Block Oil-Filled Capacitors, New and unused.

11-18 mfd. (13 awmps. at 1,200,2,400 C.P.8.), 25/-
each. (12only). Stapd-off Terminals,  Overall
measurements 3in. x Bin. x 4in.

T.C.C. Cathode Ray High Voltage, .1 mid. vondensers,
6,000 v.w,, 15/~ each, New., Boxed.

Jack Plugs and Sockets, Complete. 2 11.

Jacks separate, 1 6 each. Sockets, 1 8 each.

Brass §pindle Couplers. 1in. with 2 grub screws,
@d. each, 5 - per doz., 45, - per gruss,

Epicyclic Double Drives, lin. spindle, 2,8 each.

All goods carry our nsnal guarantee. Satisfaction or
your money refunded. Send 1d. for onr current list
of all radio components. 6,000 Radio Valves of all
ty pes in stock at B.O.T. prices (Order C.0.D.),

It will pay yoo to pay us a visit. Terms C.W.0,
Pr> Forma, or C.0.D.

LASKY’'S RADIO

370, Harrow Road, Paidington, W.9
(Opp. Paddington Hospital.} T« : CUN 1979.
Hours : 9a.m.to6p.m. Thurs. cluse hali-day.
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URPLUS to requirements, 'Frix 30-watt
amplifier, type 633B. complete with turn:
table and pick-up in oak cabinet, new in June;
cost £59/10. accept £48 tor quick sale; also
Collard microgram, cost £20/8, accept £16.—
Bteel, North View, Low Row, Nr. Carlisle.
ALLICRAFTERS 8X16, 550 ke¢/s to 61
mc/8, 6 bands Vari-Select, § meter, BF(Q}
injector, bass, treble and piteh controls, 1,000°
bandspread, crystal gate, 11 valves, 15watt,
P.P. output, quality job, newly overhauled at
McElroy-Adams, plus 10in spkr. in cabinet;
£50 or nearest.—Box 2205, (8216
LAF. type R1124 receivers, 6 valves, bar
gain, 25/-; rolary transformers, type 72,
5/-; meters 0 to 1m/a M.C., 2tiin scale, 20/-;
12in V.C.R. 131, £4; valves 807, 1625, 955,
$P41, EAS50, b1, U17, 5U46, KTZ41, 1502,
9D2, 8D2, 4D1, from 2 - eacl; carriage extra,
—Rae, 39, Penn Rd., Wolverhampton, [8467
1155, R.T.S8. modification, 1l-valve, in-
cluding separate power pack and push.
pull output, with Wharfedale W10/¢s speaker,
perf. cond., nearest offer to £28; Collaro play-
ing desk with Rothermel Senior pick-up, £5;
1936-1945 ' Wireless Worlds” and some
R.8.G.B. Bulletins, any offers—92, Vaughan
Rd.. Wallasey, Cheshire. [8535
ELEVISION receiver, practically complete
set of components, new Mazda CRM91,
rubber face mask, focus, deflection coil as-
setnbly, line transformer, by Ekeo; mains trans-
formers by Gardners Radio; 4kv 10ma; 0-2.4v,
2a, 0-2.4v 1.5a, 3kv wkg; 400-0-400v 180ma.
1la LT, 25h 180ma choke. Recervers: R.A.F.
1124, sound, ynd 10 valve superhet, vision;
smoothing condensers. ete.; the lot €35; con-
sider separate sales.—Box 3530, 3
TYPR 3 Mark 2 receivers, 3 waves and 18-
100 meters; B.F.0., 4 vnives. 2-7Q7, 2-7R7,
power pack 90-250v A.C. on 6-valt battery,
extra 600-volt tapping in power pack for
driving transmitter; brand new, in rubber-
lined steel case, measuring 10l4x12x51%,
£7/15; modified for medium and 2 short, with
6V6 output and 5in speaker in case, make
fine car radio, £10/10, carriage 10/-; type
24 and 25 R.F. units, 3 valves, make 10-metre
converter by fitting 15 pid condenser, 20/-
rach; 25 D.C. to 230-volt A.C. converters, 200
watts, £7/10: 230-volt A.C. eleetric grinders,
50/-; % spindle—Radio Exchange, 11, Short

St., Bedford. Tel. Bedford 5568. 8402
COMMI'N]CA’PIONS receivers; at the time

of going to press we have stocks of the
following : R.1155, £14/10; R.208, £12/10;
M.C.R.1, £6; B(.342. £18/10; BC.312,
£18/10/10; R.109, £6/15; R.107, no second-
hand models left, but a few new ones at
£22/10 each; R.102, £8; R.3515, £7/10;
C.R.100, £24/10; IIL.R.O., £27/10; No. 18.
£1/15; R.103 (truck radio), £18/10; B.19,
29/6; W.8. No. 9 £5/5; R/T/22, £7/10;

Note: to these prices must be added carriage
charges and packing case deposits; other
wear : practically all items as per our Summer
list are still available; have you had vour
opy 7—Bull’'s ex-Govt. Dept.. 42-46, Windmill
Hill. Rnislin Manor, Middx. (83
VERWUELMING demand for some of our
lines has caused de'ay in replying to ovr
customers and has also eclearcd out some of
our disposal bargains: there are, however, still
a number of attractive items of appeal to the
amateur enthusiast but remember stocks are
limited, so don't delav: R.AF. radar ampli-
tier, model 1124, complete 6-stage U.Ji.F. amp.
lifier with 6 valves, 3 Westectors 3 I.F. stages
6 preset R.F. setting, makes an idcal base
for television or F/M, experiments. compo
nents alone worth £10. our price, £4/10 ea.:
class D. No. 1 wavemeter, a few left only,

complete with all spares and ecrystal check
unit at £5/5; aerial couplers, type D.. com
plete, at £1/15; R.A.F. dinghy sets, we have

a small quantity of these portable transmit.
ters. ideal for amateur ﬁe!zf day work when
modified, hand driven generator gives 6 volts
and 400 volts, 6J7 and 6v6 valves, neon in
dicator. our price, £2/5; 3.stage amphfier
pancls for 1T4 type valves complete with con
densers, resistors and vol. control, can be made
into midget portable by adding tuning device
(20/. worth of components) to clear at 7/6
each; send stamp for complete bargain list.
terms, cash with order or c.0.d. over £2.—

QOrders to Dept. W \W,, Ariel Trust. Ltd., 188
Vauxball Bridge Rd.. London, W.1 [R’l06
EQUIPMENT

TEST
INSTRU.\!ENTS

MOST makes in stock. some on easv terms.—
Write for details and nroposal forms to The
Instrnment Co.. 244. Tlsrrow Rd . London, W.2

2 5 volt Weae Mezgger. as new; £6, an
nrovel. - Box 2972 [843F
VO valve tester (complete), new, never

used, list price.—Box 3450. (8546
ULLIN 100 meter 10 kQ}/V, modified, home
constructed; £8/10.—Box 3537. (8586
NIVERSAL Avominor, slightly used, £5
—8turdy. 15, Roma Rd., Walthamstow
London, E.17. {8406

| lating pattern, 12in., 65/-. Wall Fans, 18in. blade,

|
ine Investments! |

MOTORS. Electradix Micro
Motors for Instrument work
and models 2in. X |}in.,
weight only 10 ozs. 12724
volts; work from dry cells or
A.C. Mains through transformer, laminated
fields, ball bearings, totully enclosed, small vee
pulley, centrifugal relay speed governor on shaft
removable for second shaft drive, Precision
made ex W,D. stock. Worth 45-. Price 21/-
each. Limited stocks.

BOAT MOTORS. I2-volt D.C. work off three
4} v. dry cells. Weight only 10 ozs., precision
made, totally enclosed, as new, 15/-,
MOTORS. D.C. 230-volt D.C. I/I2 h.p.,
1,500/2,600 r.p.m. shunt wound by Croydon,
1/40 h.p. 110 v, or 220 v., 17/6. 1,30 h.p.
12-volt with 4-hole base plate, 75/-.

MOTORS A.C. 230 volts i/3 h.p., 4,000 r.p.m.,
S0 cycles, £9. 1/27 h.p. 230 volhs A.C.,D.C.,
4,000r.p.m..£3 IS, 1/20h.p.230voltsA.C./D.C.,
sewing machine type, square construction,
enclosed with pulley, belt and bracket, £4 10.
MOTOR PUMPS. Lesdix 12 volts D.C. for
caravan or bungalow ; lift 3ft., throw |0ft.,
handle 100 galions per hour, £5 10, 230 volts |
A.C. Stuart Turner model, 120 g.p.h., £6 6. and
£7 10. Foot valve strainer, 21/
LABORATORY INSTRUMENTS. Portable |
Weston Substandards Model 155, A.C. ammeter
100 amps zero adjuster, mirror scale, in polished
wood case 7in, X 6}in. Model | multi-range D.C. |
voltmeter by Weston, 3 v, 150 v. 750 v. zero
adjuster, mirror scale, in carrying case. Weston
Model | Ammeter 3-15-75-300-1,000 mA 5-15-150
amps with external shunts to match above Volt-
meter.

WHEATSTONE BRIDGES. Ex-G.P.O., in
new condition, 200 ohms 3-ratio arms and moving
coil galvo, flush panel type 25-0-25 on ebonite
panel.9in. X 6lin., with leads and fitted in strong
carrying case 16in. X 7}in, X 6in., with carrying

handle, £6 10, Silmilar type without galvo, £5 5.

D.C. MOVING COIL BRIDGE GALVO.

Fiush panel, 2}in.,scaled, 25-0-25, new, 75/- each. {
GALVOS. D.C. moving coil suspension mirror |
galvo, reflecting type, by Tinsley, 100 ohms,

sensitivity 2} micro amps per !in, of scale at | |
metre, in polished wood case with glass front |
door, £8 10, G.P.O. Linesman's Galvo, 25/-.

Vertical Testing Galvos, 15/,

HAND MAGNETO GENERATORS, output

approx. 70 volts 25 m. A.C.A, perm. steel magnet [
wound armature driven by gearing in handle,

10/- ea. 3-magnet type 12/6, postage I/- extra. |
G.P.O. MAGNETO BELLS. Two coils and |
gongs 3/6. Postage 9d. |
BELLS. Tangent 1/C230/250volts A.C. 6in.gong, [
as new, 42/-.
RELAYS. G.P.O.Relays for almost all purposes.
Send us your inquiries. Thermal delay relay
attachment, 7/6. Mercury Relay Tubes, '’ On-off,”
5 amp, 7/6, postage |/-,

FANS. D.C. Table Fans, 110 volts, 10in. blade
and guard, 45/-. 12in.blade and guard, 55/-. Oscil-

F

Some

200,220 voles D.C., 740 r.p.m., 75/-.
TRANSFORMERS. Double wound 230 volts
to 12 v. 3 amps, 32/6. 230 volt to 20 v. 2 amps,
39/-. 230 volts to 4 v, C.T., 74 amps. 17/6,
B.T.H. TRANSFORMERS. 200/230/250 volts
input, 2 volts 20 amps and 75 volts 6 amps, |5 taps
output, 65/-,

BATTERY CHARGERS. We have alarge stock
of Chargers by leading makers, various sizes, metal
or bulb rectification. Send us your inquiries. |
TELEPHONES. Wall type constructors’ parts,
ex-G.P.O., comprising cabinet 8in. X 6in. X 3in.,
bracket mike, transformer and condenser, mag.
bell, switchhook and contacts, hand mag., ringer
P.O, type receiver terminals and connection
diagram, 35'- per pair. G.P.O. Candlestick Tele-
phone with receiver and cord, 15/-, postage 1/6.
Spare mike inserts, 2/6 each.
METALBOXES.Ex-W.D. stock,9n, X 9in. X 8in.
with 2 front fasteners and loops for carrying
strap, plinth for panel, 12/6.

®lease include postogs for mail orders.

ELECTRADIX RADIOS

214, Queenstown Road, London, S.W.38
——T efephone : MACaulay 21 59=

C

NIVERSAL Avo Minor; £5/10.—Dawson,
101, Harwood Rd. Rishton, l.ancs, (8519
IGNAL gencrator, 100 ks/120 mc, new;
£15.—1,640, Gt. Cambridge Rd., Enfield.
R. generator, ac model,

S

all wave sigoal

new, £11; Maclachlan ac signal tracer,
£10.—Box 2983. 469
RAN new Sanganmo Weston meters,
dial, 500uA I.S.D., scale reading

2in
0-10 volts, 8/6 each, 45/  per 6.

NEW selenwm rectifiers, Rating 160 volts
40m.amps small dimensions. Rating for mid
ets  (singly) or for full mains voltage

double, series), 2/6 each, 27,6 per doz,
V.H.F. Amcricau beacon receivers, contain-
ing 128Q7 and 12C8 valves, 500 nA relay
and useful coniponents for television sound
and short wave receivers Sct complete but
less valves 9/6 each; with valves 19/6 each.

SIDE coutact C.R.I. holders, 2/- each. 12/
per doz.

ALL articles post paid.—P.A.1 Radio 142,
Crouch Hill, N.8. Monntview 4463. 18414

ADIOMETERS, valve tester, extra panel,
{or octal valves, etc.; £9 or offer.—Rumage

75, Percy 8t., larkhall, Lanarks. (8483
YAYLORMETER, 81C, 74 range, with cap
acity  inductance adaptor; £16.--57
Devonshire St.,, Workington, Cumb. {8381
VO valve tester, fitted on Philco stand
with indicator lights, extra adaptors; £12

r offers.—3, Broomfield Rd., Coventry. [8536
OSSOR 343 ganging oscillator, practically
new, £31/10; kkco TSE.1 television sig
nal generator, £8; surplus to req.—Box 3540.
SIG.. gen. ioat.',ery. 30 m/c-1,500 kjc. full
vision scale, 1n f{requencies; £8/10.—

| Details, s.a.e., Radiotclect rics, Crookham, Hants,

YAYLOR testmeters. Weston panel mount-
ing MA and voltincters, surplus.—Pion
eer Films, 348, Gray's Inn Rd.. W.C.1. Ter-
minus 7311. (8310
EW Avo mains oscillator, £12; small quan-
tity of 30, 43 and 31swg enamelled cop
per wire and 45 enamelled copper SSC, at list
prices.—Box 3554. [8610
EST gear in kit form, combined signa!l
tracer and valve voltmeter kit, £10/10.—
Complete lists from 1. A MacLachlan & Co..
16. Thistle 8t., Stirling (8429
A.C./D.C. milllammeters. 2in dial, thermo-
couple moving coil, 0-350 m/a, new ex-
Govt.; a bargain at 5/6 each. £3/3 doz., post
free.—McMillan, 5, Oakfield Rd., Bristol, 8.
ITE new Thrush capacitance resistance
brildge, 2% accuracy. price 13‘ugns; de
tails gladly <applied; from stock.—I".S'R., l.td.,
87a. Upper Richmond Rd., SW.15 Putney
1665. 8247
VO mains osc., £12; valve tester, £14;
both as new; 500 trader sheets, 100 misc.
sheets, £15; 12 new valves, £6: 100 test
valves, £6; or offers.—Conway, 29, Pattison
Rd.. London, N.W.2.
VO universal model 40, unused, £16; ditto,
with leather case, £17/10:; power unit,
500v 450 ma, II T. only, 230v ac input_ with
2 new Ul18's, two-stage smoothing, £8. Shear-
man, 72, Broomfield Rd., Chelmsiord. [8525
61N oscilloscope, lak. built, time base to
over 200 ke/s, black crackle steel
cabinet. chrome fittings: with high gain,
wide band amplifier; offers over £30 to:
Rock, 59, Lansdowne Rd.. Bournemouth.
ICRO amperes.—Mode! 505, D.C., Turner
Electrical Instiuments, F.S D. 100 0-100,
moving eoil, zero set screw. dead beat, 2l4in
dial, 3%in diameter, moulded bakelite ecase,
Govt. surplus, hew, 1st
grade; 30/..—Below, . N
AMMETERS —Range 0-100. moving eoil with
leads and shunt, by Victoria Instrument Co.,
315in flush fitting, bakelile case, zero set screw,
dead beat. Govt. surplus, new, in original car.
tons, lst grade; 25/-.—Below, X i
VOLT meters.—itange 0120, moving coil,
Victoria Instrument Co.. 3Y%in flush fitting
bakelite case, zero set screw, dead heat, Govt.
surplus, new, in original cartons, lst grade:
22/6.—Below, . .
TEDDINGTON ENGINEERING Co., High St.
Teddington, Middx. Kin, 1193.4. (8583
EW and boxed R.AF
rising : 2, 314in  short  afterglow
C.R.T.s, all tested and guaranteed. Sundry
Mazda S.P, 61 H.F. pentode valves, 9 high
grade pots, ete, ctc. 1deal for conversion to
oscilloscopes imilar tubes alcne listed at
£8/8 each. Our price £3/15 complete,
OSCILLATOR wavemeters, covering 40-200
metres., ldeal for convercion to a really
high grade oscillator. Cost the Army at least

in original cartons,

indicators, com-

£95 Our rrice 25/ each
E.ILT. power packs. New and boxed by
Murphy &?adio Comprising 1 574 rectifying

valve | E.H'I' rectifer, 0.1 uFd, 2.500v
condenser choke. relay and miny other use-
ful components Price 22/6 cach, .

AERJIAL wire. In reels containing Y% mile
insulated rteel s;.ran‘«flgd, copper centre wire.

- per reel, 3 for L

gsl‘/l‘pcarriage paid.--Norvall, 154, Colney
Hatch lLane, N.10 Tudor 4383 (8415
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| AVEMETERS, superb laboratory instru- |

RELIANCE

POTENTIOMETERS

7 7\’\ g e
2T NG 4 /
=

Continuous Wire-Wound

Rating : 5 watts (iinear)
3 watts (graded)
Ranges : 10-100,000 2 linear Max.

100-50,000 <2 graded
100-10,000 2 Non-inductive

Characteristics :

Linear, tapered, graded, log., semi-log.,
inverse log., non-inductive, etc.

Write for full details to

RELIANCE

Manufacturing Co. (Southwark) Ltd.
Sutherland Road, Higham l-é'||'1’

Walthamstow, 3
Telephone :  Larkswood 3245

MIDLAND INSTRUMENT Co.

EX-U.S.A. GOV, ANJ/A.2.1 CATHODE RAY
DICATOR and amplifler units. Consists of 3in. €
tube No. 38.P.1, Il valves, (7)-68N7G, 614, 606G,
2X%/37%9, 6 T. Also control unmit, ete., compiete
with operating instruction handbook. Brand new in
sealed cartona as packed by the manufacturers, £5.
pluy 10, - carriage.

IN-
“R.

RECEIVERS. No. 18 SET, complete with four valves,
(3-A.R.P.12, and A.R.%, operates from 2-v, L.T. und
120-v. H.T. Range G to 9 m/cs., superhet., calibrated
8.M. drive with other controls, suitable for pliones or
small speaker, front panel size Yin. x 6jn. An
attractive receiver offered at a fraction of originat cost.
35, - post paid.

EX-GOV. AMPLIFIERS, containy two valves, triode
and Q. PP, four transfortwers, key switch, onjoff
«witeh, resistors and comdensers, ete., in steel case
size Tin, x 5in. x 4}in. Operates from 2-v, L.T. and
120-v, H.T. This set is ideal for a 2-way lowlspeaking
interconi., or pickup awmplitier, etc. Supplied brand
new in wood tranait cases, with instructions. 30,-,
post pald. Ditto, less valves 15 -, post 1 -

EX-GOV. TEST S8ETS, includes fixed resistors, selector
switch arm type \Vheatstone Bridge, moving coil
centre reading galve. Reads up to 210 ohms, A hlue-
print for e xtending range up to 31,100 ohws using only
three extra resistors is snpplied.  Contained in
ninhoany carrying cases, size 16in. x 7{n. x Gin.,
very sapelior job, condition as new, 70 =, post puid.

MOVING COIL METERS, attractive 2}in. =q. flush,
0-300-v., ulso same type 0-20-v., 10, - each. Hlin. dia.
flush 0-1 m A., 25 =, Moving coil meters titted thermo-
couple fur R.F,, 3tin. dia. fluch, 0-2 amp., 15§ -, Ditto
2in,, 0-200-my;A., 0-350-m;A., 0-3-amp., all 10 - each.

Hundreds of other interesting rudio and electronic
items, send for our current lists, Orders over 30, - post
paid. No. C.0.D. under 20 -,

Moorpool Circle, Birmingham, 17
Tel. : HARborne 1308 or 2664

ments, unused, consisting thermostatic-
ally controlled crystal oven, 9 valves, includ.
ing crystal and heterodyne oscillators, mixer
and dealbeat stages, together with calibrated
wavemeter, irequency 15.2,000ke¢/s, 230v 50-
cycle, weight 112lb, with crystal valves meter

and circuit diagram; £20, less valves_and
meter, £16.—Rayner, 198, Moorend Lane.
Erdington, Birmingham. (8458

SCILLOSCOPES, Ex-W.D., less 2%in C.R.

tube, steel case, glass window, contain
3 valves and a host of components, potentio-
meters, etc., only £1 each to clear plus post-
age 1/2. A few externally soiled less valves
at 7,6 plus 1,2 postage. New 3BP1 3in
tubes £3, sackets 3/6. 1,400 volt split stator
condensers, 100+100 pf, 2/6 ea., per dozen
£1. FEddystone 640 receiver ex-stock, car-
riage paid, £51/0 7. Motor generators.
brand new, 12v to 300v 250 Mills, 2 other
outputs, including condensers, a git, 15/6.
carriage paid. Wavemeters, 160-220Mce, ex-
A.M., less 0-1 meter and 6J5 valve. Weight
nearly 30lb., 15/- ea., plus 5/- carriage.
1.000v 4 mid jelly oil condeusers, 7/6 ea.
Rotary beams. 112 Mcs, top easily altered,
we can supply tubing, 18ft masts continu-
ously rotatable, complete £10. Amplifiers
for all purposes. Public address. modulators,
etc,, cheap. Complete oscilloscopes £7/10

and £9. S.a.e. for lists.

AMATEUR RADIO SERVICE G6HP, Can-
ning St., Burnley. (8425
NEW LOUDSPEAKERS
I IGIE quality, precision-built speakers,

Ticonal magnets, detachable dia-

phragms die-cast chassis, twin cone.—Broad-
cast & Acoustic Equipment Co.. Ltd., Broad.
cast [fouse. Tombland Norwich 26970. [6435
MPLIFIERS, speakers at wholesale prices;
<X example: S5watt, push-pull, £8: 1lOwatt
quality, £14; 15watt, 1.8, portable with twin
speakers and microphone, £26; record-playing
units of every description; Goodmans 12in
speakers, £5/19; Rola 8in, 21/-; s.a.e. list.—
lRadio Unlimited, 16, Carnarvon Rd., Leyton.
£ /18/6.—New Baker Super Quality 12ia
Auditorium permanent magnet speaker
with triple cone, mannfactured Dby Bakers
Selhurst Radio, the pioneer manufacturers o!
moving coil speakers since 1925, wide [re-
Jquency range, even response, ideal for quality
reproduction, fitted with magnet, having ex.
ceptionally high Hlux density in the air gap
suitable for public address equipment when
quality reproduction is first consideration,
send 214d stamp for leaflet giving details ol
above and constructional details of a new
acoustic chamber designed to extend loud
speaker frequency range.

| £8/19/6.—New Baker super power cinema per

manent magnet speaker with 18in triple cone
of new design, giving wide frequency response
free from objectionable resonances; speech is
clear and natural snd music is reproduced
with exceptional realism; fine engingering job,
extremely sensitive; ideal for public address
equipment when power handling capacity, plus
realistic reproduction, is required, prompt
delivery per pass. train.—Bakers Selhurst Radio.
75, Sussex Ivl.. 8. Crovdon. (Croydon 4226).
HARLES BRITAIN RADIO.—Note these
special offers: Speakers, all brand new,
note our prices; 5in pm, 14/6; 6in pm, 18/6;
8in Rola, £1; 10in Rola model 10z. £1/10;
Goodman's 12in UHI-Fi twin cone, 15 ohms,
handle 15 watts, £7/10; all the above are
pm and less trans.; 8in RA with pentode
transf., 27/6; speaker transformers, heavy
duty multi ratio, 30 watts 18 ratios, 25/-;
standard multi-ratio 10 watt, c.t. primary,
7/6 ea; standard pentode, 6/-; nidget multi-
ratio, 5/-; chokes, heavy duty, 80/100 ohms,
120 ma, with feet, 3/6 ea; 360 ohm 100ma,
716 ea; special parcels (enabling the amateur
to obtain small components at less than whole-
sale prices}: No. 1, 12 assorted voluine con-
trols, ne less switch, 5,000 ohims to 3 meg,
17/6 ea; No. 2, valvehollders, 24 asstd., incl.
loctals, octals, 5 aud 7 pin, ete, 10/-; No. 3,
mica condensers, 0.0001 to 0.01, 36 for 12/
No. 4, metal-cased condensers, 0.001 to 0-5,

| 72 for 27/6; No. 5, resistors, 1 and 1§ watt,

100 ohms to 6 meg. 72 for 12/-; callers always
welcome; trade supplied; terms, cash with
order or c.o.d. over £1; send for latest list
*\W."—Charles Britain (Radio), Ltd., Radio
Tlouse, 2, Wilson St., E.C.2. Tel. Bis. 2966.
LOUDSPEAKERS SECOND-HAND
OIGT twin unit, 200/400 tield, perfect con-
dition.—Offers to Box 3558. [8626
JALE, Epoch 20watt speaker; owner must
) sell.—30, Darbishire Rd., Fleetwood. [8407
OI1GT unit, twin, with Voigt output trans.
former, new condition; offers.—Box 3553.
I ARTLEY-TURNER 215, as new; £7/10.—

Miller, 40, Drumby Cres,, Clarkston, Ren-
frewshire, Scotland. [8217
speaker, 15

B;\KER 12-inch triple cone
ohms, complete with infinite haffle cabinet
in the white, new, £6/10.—Box 3539. (8590

TELEGRAPH WORKS (O,

THIS USEFUa
NEW FOLOER~

. . tells you all about the complete
range of Henley SOLON Electric
Solde ing Irons, for the standard voltage
1anges of 2co/220 and 230 250: 65 watt
and 125 watt models fitted with ovai=
tapered bits or pencil bits and 240 watt
models fitted with oval-tapered bits are
available.

Write to~-day for the new folder ref. Y.10

scribing

‘ElEtTRI[RlS’('l‘lSDERING
[

W.T. HENLEY’S o
LTO.

(Engineering Dept.)

51-53 Hatton Garden, London, E.C.|

HENRY’S
NEW GOODS ONLY

ELECTROSTATIC VOLTMETER.
manufacturer, panel mounting,
0-H000 volts, 65 - only.

AV0 METERS. Full range can be supplied from
stoch.,

TAYLOR METERS.
ableon H.P. terms.
on application.
MIDGET VALVES.

We are now able to supply
the following from stuck,

384, 14 - ea. :
1R5, and 1T4, at 15 10 ea., inc. P.T. Ceran
valveholders for above, 1 - ¢

By
3lin.

leading
scale,

Complete range now avail-
Full details will be forwarded

Other ** difficult ** valves, now in stoek, Inclile
AT, GA8, 23A6G, MX40, 35Z5 GT, 12KiGT,
1A7G, MKT4 5 pin, UCH21, ECH21, etc,, etc,
at current B.O.T. prives,
MAINS TRANSFORMERS. 6.3 v 0 v and 4 v
1.T.8,350-0-350, 50 mA., fully shrouded, 27 @ea.
MAINS ENERGISED SPEAKERS, with trans,
5iu. Rola, 1000 ohm, 28 6. 3in. (i.E.C. 750 ohm,
296 ca. 8in. Rola, 1500 ohm, 36 6 ea. Less
trans. 6}in. Rola, 1300 ohm, 23 -ea.
glmm‘n: P COILS. Full range in stock
'- v,
WEARITE LF. TRANS. 463 ke, Midget,
21/-pr. Standani, 20 - pr.
WEYMOUTH. Midget med. wave T.R.F. cuily,
5/6 pr. with circuit.
WEYMOUTH <Coil Pachs, 3 wave, fully aligned.
36/8, with circuit.
JACK AND PLUG, two way, complete, 3,3 pr.
OCTAL PLUGS, moulded, 1 6 ex.
CONDENSERS, 2 pf.-1 mbi., 56 doa.
SISTLRS, 1, L. and 1 watt, §/=doz.
ELECTROLYTICS. We have a very large stock
by leading makers

RE-

We can meet all your component requirements,

Cash with order, or C . D (over £1)

A stamp will lring our November List,

HARROW ROAD, w.2
PAD 1008/9

5,
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ARTLEY 'lI'RNLR:i lau\st 215, as new,

I

VOI(.T light
horn, with hase chamlnr and ficld supply.
rectificr, £40.—Dixon, 29, Mcadow Way, tarn-
borough Park, Kent. 8568
YOLIGT speaker unit, light twin diaphragm,
also corner horn and 2ft cube acousti-
cally lined cabinet; reasonable offers.—Ridler,
71, DPrinces Gate, S.W 7. [8545
JOUND Sales phase-inverter (25-13,500
[ ¢ps) and OP transformer (20-20,000 eps-
10 ¥() and 6K louds), £11/10 (cost
.£14/16/8)).—FEvans, 56. Malden Court, West
Barnes Lane, New Malden, Surrey. 400
AKER M/C loudspeaker, complete with
240v mains equipment, 50hm speech coil,
£3/10; Baker 18in cone super M/ speaker,

used for brief test only, perfect; £7/10.
-Kirby, 33, Bramley Way, W. \\'i(‘kham
twin unit, H.C. type mmer

in massive box baffle, 150hm speech coil,
£8/10.—48, Forty Av.,, Wembley Park.,  Tel.
Arnold 4604. [8489

QODMAN'S 12in twin cone, £6/5; Sound
Sales dual suspension, £5, 10; Wharfedale
separated unit, £3 (all new); inl, baflle cor-
ner deflcctor, £4; Ply gram-cabinet, £4; last
2 items, buyer collects.—Seymour, 19, Park-
hurst Cnurt N.7. (8548
RAND new ex-Govt. P.A. outfits, 'l'annoy,
current fed microphones, comnlete with
special transformer end matched P.A. speaker,
as below; no amplifier required, works direct
from car battery, drain 1!y amps while speak
ing only; state 6- or 12-volt required, £5/5;
130 P.M. speaker units, 12 to 15 watts, 134in
throat, complete with exponential type hom
£3/5; speaker units, only £2; quotation for
quantities.—Evans, Tenllan Rd., Llandough.
Penarth, [8396

VALVES
CORNS, 6 pentwdes, 4676, 6 trivdes 4671.
new, 15/- ea.—-Box 2975. (8444
]' ARGEST and mo:t comprehensive range in
4 the (‘oumr), British and U.S.A. types, at
HBoard of 'Trade prices; send for lists (valves
available), free, s.a.e.; valves sent c.o.d.; re
tailers not supplied.

RANSOM, Bond St, Brighton. {7223
PH()"O electric cells, first grade, G.E.C..
M.G.8, 4-pin, top cap, 35/- each; A.M.
surplus, new condition, each tested in sound
head cireuit for full sensitivitv.—Bryce Elec:
trical Co., 246, Stockport Rdl., Manc ‘hester, 19.
1?01{ 4ll=po=al X24, FC2A, VP2, EF9, pen
B4, CBL1, CBL31, \IIIIM MK7T4 (5 p.).
CY31, 78, 12K7GT, 1A7, 1N5, and numerous
other Brmsh and American types; new at lls(
price+p.t., c.o.d.; s.a.e. list.—Renall, * Iureka
Seagrove \\e Hayling Is., tlants. {8443
1}()R sale, 9in television CRT, Mazda CR \191

new, in sealed makers’ cartons, £8/15
ond hamd focus scanning and deflection (‘()l]
assemhblivs, £2/10; rubber masks, 15/-.—A.
Gorlon (.Allo»\a\ & Co.. 120a. Myddleton Rd.,
Bm\es Park, London, N.22. Bowes Park 3472.
TIRELESS and television.—To all construc-
tors: 2,000 valves (many difficult to
ohtain), cathode ray tubes Mazda CRM91
and masks, television valves, amnplifier kits:
Goodman's 12in p.m.; television receivers, with
and without 3-waveband radio, from 90gns:
radiograms; send for lists.—F. A. Porritt, 13
& 27, Wastdale Rd., Forest Hill. For. 1292

£MOS, MOTORS, ETC.

ANGAMO synchronous motors, self-starting.
» 200-250v A.C. 50 cy., consumption 2.,
watts, size 2%;inx2in, geared 1 rev. 60 mins
can be reset to zero by friction drive from
front or back shaft, 33x1/ 10in, to run elock
wise, ideal movements for making electric
rlocks, time switches, etc., nickel- pl.nenl finish,
price 22/6 ea.; 12 to 1 dial trains to fit above
spindle, 2/6 per sct extra; Chamberlain &
lHookham synchronous motors with enclosed
rotor, similar specification as Sangamo, con-
sumption 3 watts, price 27/6 ea., complete
with 12 to 1 dial train; {/3.5 lenses, 2in focus,
by well-known makers, ex-Govt, stock, #s new.
fitted in oxidised mount, flange, etc., ideal for
35mm enlargers, cameras. etc.,, price 27 6
each, postage 6d; to callers only, A.C. main-
driven oscillators, type 37, 22 to 70 mc/s, eomn-
plete with 6 valves, 807 \al\e in output stage
and milliammeter in output cireuit; receiving
units, type 69; C.R., power units, t¥pe 526;
performance me(ers. type 53874; A.C. mains
wavenieters, type W1252; battery wavemeters.
type W1095; receivers, type 1147; A.C. mains
power packs for 1147; reccivers 3132. mdlca-
tor modulators, auto transformers; receivers,
type 76A; battery driven amphﬁers, large
assortments of volt, amp and milliammeters,
neutralising units with R.F. meters, metal
rectifiers, relays, vibrator packs, inter-com.
sets, signal generators D.C. to A.C. converters:
Brown's A. type headphones; E.M.I. cathode-
ray tubes; 6.valve receivers incorporating Clys-
tron unit; A.C. power units suitable for 1155

receiver; a quantity of T.orenz transmitting
gear, etc.—H, Franks, 58, New Oxford St.,
W.C.1.  Tel. Mus. 9594. [8599

l

ARMSTRONG

RF103

Model

10 VALVE ALL-WAVE SUPERHET
RADIOGRAM CHASSIS.

SPECIAL FEATURES.
10 VALVE CIRCUIT.
R.F. PRE-AMPLIFIER,
WAVE BAND EXPANSION.
LARGE GLASS SCALE.
3 STAGES AV.C,

TREBLE LIFT CONTROL.

(Operates on both radio and gramo-
phone.)

PLUS 6 db. BASS LIFT ON GRAMO-
PHONE. (To restore bass cut on
some records.)

10 WATT PUSH-PULL OUTPUT.

* % %k % %

To export buyers we can confidently
recommend RFI03 to any firm abroad who
contemplates making a high-grade Radio-
gram or Console radio receiver.

Thelively short-wave performance coupled
with the excellent quality reproduction
ensure an outstanding performance,

We will gladly make any alterations
to the specification to meet individual
requirements.

To home buyers demonstration model
now available to interested callers to hear,
and technical specification now available
on request.

It is hoped that a number (very limited
unfortunately) will be available for early
delivery,

Provisional Price 18 gns. Plus Tax.
is for A.C. Mains.

We also have a similar model Type UNI 103
for DC AC Mains.

Price 18 gns. Plus Tax,
* X

We thank all interested callers at our

The above model

ARMSTRONG ‘reievision  CO0. LTD.

WARLTERS ROAD, HOLLOWAY, LONDON, N.
*Phone : NORth 3213
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'b‘OR sale, rotary convertor, 220 \olts (lc to
230 volts ac, 0.39 amps; £6.—Box 3533.
1, ()Ow pelml paraffin 115 230v generat-
9 ing sets, from £45; larger sets and
alternators to 25kva. —Kelly, Drakestone,
Dursley. [8453
ETROL generating sets, 2.75 kVa at 400/
3/50 or 230/1/50, auto frequency control,
uew; £110, carriage extra; larger sets avail
able. —19 Welwyndale Rd., Sutton Coldfield.
] ATTERY chargers for home and export,
4 models, 2-6-12v, 1. 2, or damp de, any
mains voltage; generous trade terms. Write
for catalogue. Tei. iloddesdon 2659.—The
Banner Electric Cud., Ltd., Hoddesdon, Herts.
"'WO absolutely brand new Mortley-Sprague
generator sets, unused, with maker's
laboratory tist. cernﬁc.n(o: motor, 24v IxC.,
coupled on hedplate to (_vmm(ur, umput vari-
able 450-1,700v D.C., 150 m A, superb jobs,
cost £65 (~.ull accept £30 v:u-h.—Mitchell,
" Flagstaff,” Uolwyn Bay., (83
ALL types o1 rotury converters, electric
motors, battery chargers, petrol-electric
Jenerator sets. ete., rotary transformers, input
12v de., output 600v at 250ma price £4/10
cach, nen post paid; J.A.P. No. 2A engines,
1.2 bhp at 2,600 r.p.m. complete and ready
for use, £17 nett, ex works.—Ward, Lordscroft
Works, Haverhill, buﬂolk Haverhill 253/4.
GRAMOPHONE AND SOUND EQUIPMENT
EXINGTON Jun. P.U. with trans., as new;
4 £4/15.-Box 3536. {8585
.3.8. disc recorder, complete with micro-
phone amplifier; best offer.—-Box 3528,
]' EXINGTON Scnior P.U., as new, with
4 sapphire and trans.; £7/10.—Box 3552.
(*1 ERRARD R.C.60, new 1947, auto-change
¥ and pick-up, 240'ac; best offér.—Box 3330.
(‘ ARRARD record dl.lnger, unused, 2 cases
recordls; best offer secures.—Box 3308.
] ECORD changer and amplifiers for dis-
Alnwick.

posal; details on request.—R. K. Wilson,
TARRARTD super triple spring motor, auto

(8543

X stop, 75/-.—Ogleshy, Excise, Newarke St..
Leicester. [8434
ABINET gramophone, make idea! radio-

|
( gram; nearest £7, 10.—89, Limpsfield Av.,
Thornton Heath, {8540
] EXINGTON Senior p.u., transformer, two
4 Sapphires, as new; £5--Tel. New Cross
3973 after 7 p.m. 8617
IRE recorder, one only, complete with
microphone, etc., for recording. play back
and wipe-out; best offer.—Box 3527. [8561
LLORIH\(. equipment for sale, unused
complete outfit comprising ru-order, two
Amphﬁera blanks, etc; list and prices avail-
able.—Box 3445, [8512
TR ANSFQRMERS, tone control and filter
chokes for all * W.W.” circuits.-—R.
Clark, 30, Langland Crescent, Stanmore,
Middx. Wor 532] [7532
(‘I,"l"l‘IN(; heads, microphones, steelcutters,
/ film recorders, playing desks, miero-
scopes; surphh—Pl(nu-cr Films, 348 Gray's
Inn Rd., w.C.1 Terminus 7311.
(INGLE an.d auto radiogram units,
nets, chassis, amplifiers, speakers,
midgets, etc.; s.a.c. catalogue;
quiries invited.—Radio Unlimited.
narvon Rd. Levton. 8184
RANSLANTIC SIX, 3-wave, 5-valve, radio-
gram chassis with 8in energised speaker;
also Collaro ac gram unit with pick-up, auto-
stop; £24.—~Radio Unlimited, 16, Carnarvon
Pd., Leyton. s.a.e. list. [7832
¢ radiogram. model 540, in splendid con-
dition; hest offer over £29; would con-
exchange for valve tester and Hants
yacity  bridge tester.—J. Moxham, 41,
College Rd., Epsom, Surrey. (8506
NFINITE Baffle corner deflectors. scienti-
fically designed acoustic chambers as re-
viewed * Wireless World,” June; send lor
catalogue.—Broadcast & Acoustic Equipment

N
ups,

Co., Ltd., Broadcast Ilouse, Tombland, Nor
wich 26970. (6434
] ECORDING equipment and accessories,

blank «liscs, cutters, radio units, mixer

units, a complete recording equipment for
£75; send 3d in stamps for descriptive cata-
logue to University Recording Co., 113, Milton
Rd.. Cambridge. (8476
JROFESSIONAL recording equipment; to
the trade, recording machines, blank dises.
cutters, trailer needles, etc., from stock; record-
ing ampllﬁera matching transformers, ribbon
and m.c. microphones; full trade terms.—Sound
Dises (Supplies), Ltd., 83a. Bold St., Liverpool.
ECHNIFON, Ltd., manufacturers of dircct
disc remrdmg equlpment and accessories,
precision built traverse gear complete with
first class cutting head; we manufacture and
specialise in sapphire s()lu our standard types
fit the most popular pick-ups on the market,
and inc. a push-in model for lightweight pick-
ups; we manufacture specials, in quantity, to
specification.—"Technifon. Ltd., 99 Belgrave
d., London, S.W..1 Vie, 8814 (8447
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BAKERS
‘Selhunst’
RADIO
GH FIDELITY SPEAKERS

12
Model

IHI
A
M
P
L
1
F
1
E
R
S

PIONEERS OF MOVING COIL SPEAKERS

Triple
Cone

eI MmO mx

NEW 1947 MODELS
CINEMA Model, 18inch - - 8819 6
AUDITORIUM Model, 12inch - £5 18 6
Send 24d. stamp for illustrated list to:
BAKERS ‘SELHURST’ RADIO
75-77, Sussex Road, South Croydon, Surrey
l Telephone : C ROydon 4226,

A.@.S. RADIO

SPECIALISTS IN AMATEUR AND EXPERI-
MENTAL SHORT-WAVE EQUIPMENT,

Communications Receivers, Television High Quality
Amplif Sueak T il

i Aerials, W iving a ing
Valves and Meters, ~tc.
List ** W* free on request to :—
A,C.S. RADIO, 44, Widmore Rd.,, BROMLEY
Kent. *Phone : RAY 0155

MORE U.S. GEAR

SPEECH AMPLIFIER BC.6I14. Made by Hallicrafter
for use with the 610 Tx. but also suitable as a modulator
for any Tx-13 valvea—speech clipping and sidetone
facilities—ftted modulation meter—special Iinputs
for carbon or dynamic mike—black crackle case—
complete with valves £7 10s. 0d,, carriage £1—
10s. returned when you send back packing case,

ANTENNA UNITS BC.939. Made by Hallicrafter
for use with Tx 610 but suitable for any Tx operating
1.5—10 Mc's really beautiful units employing »itver
plated tubes on ceramic formers—visual indication
of frequency—built in aerial current meter—black
crackle case—vacuum condensers £8 10s. 0d., plus
£1 carriage—10s, returnable for packing case.

JUNCTION BOX JB,70. Made by Hallicrafter for
controliing Tx 610, its receiver modulator and other
zear, 4 10s. 0d., carriage 5s.

RADIO OPERATOR'S CHEST CH.I20A. Will
enable you to keep all your BC.610 equipment together
and to lock it up aafely when not In.use—front drops
down for use as wrtting desk or table—compartments
for JB70, BC6l4 BC342 or BC312—pidgeon holes
tor spares, Looks, loudspeaker, 'phones, mike, key,
etc., etc. —fitted with interfor lamp, Also suitable
for any Tx or R operator’s gear, rize 48in, x 22%in, x
7in.. £4 15s. 0d.,carriage 10<. extra,

ACCESSORIES for BC.610 ijucluding Handbooks,
spares, headphones, microphones, keyn, state your
requirementa. price on request,

ED. Ex-Government Tx and Rx British or
(1.8, B28 and BC.610 urgently wanted.

BULL'S "EX-GOVERNMENT" DEPOT
42-46, Windmlll Hill, Ruislip Manor, Middx.

-8, W.15.

MICROPIIONES, Grampian M.C.R., £4;
matching transformer, 15/-; Rothermel
spherical sound-cell, £8; 3 G.E.C. 42in_horn
speakers with 10-watt units, £10 ea.—D. E.
White, 95, Friern Rd., London, S.E.22, [8432
ROVED supremacy! The new Felicity
Senior cabinet speaker; clean bass ie-
sponse. Felicity 15-watt amplifier response 30
to 14,000 cps., 0.1% distortion; matched for
coil pick-up.—Details from: Felicity S8ound
Reproduction, L., 87a, Upper Richmond Rd,,
Putney 1665. [8249
AKER 12in triple cone speaker, £4/10;
Wilkins & Wright type N m/¢ pick-up,

£5; 2 pair PX25s, 50/-; 1 pair DA30s, £2;
all 'little used; Collaro ac gram motor, 55/-;
Partridge OP trans, DA30s, 7.5 or 15Q, 25/-;
premier ditto PX25s, tapped load, £1.—5, St.

l.ukes Rd., Maidenhead. (8527
RITISH Sound Recording Association
covers all interests of the professional

amateur recording engineer and aualitv
Radiolympia edition

and
reproduction enthusiast,

| of " I'he Sound Recording Journal,” 2/8, post

free.—Details of information bureau, meetings.
publications and membership application form
from Hon. Sccretary, BCM/BSRA, London,
wW.C.1 (7772

“ JPOLYTONE " electric_gramophone motors, |
ac 200-250volt induction, drum type

10in horn, magnetic turntable, auto stop, and
speed regulator, guaranteed; price £6,18/6,
complete with mounting plate 12inx14in in
black or grey ripple finish, controls and turn.
table polished. with Rothermel crystal pick-un
fitted, £2/17/6 extra; limited supply.—Mur:
tuck Eng. Co. 139, Fortfield Rd., Bristol, 4.
- IRELESS WORLD " quality amp, (May
issue), professionally built, heavy duty
components, real hi. fi.,, exact to spec., £28;
Vitavox Bi. tone assembly, multi cellular
horn, 12in cone unit, inductance, cond., change
over network, only necds cabinet to complete,
Vitavox K12.20, £9; Hartley Turner
215, s all above brand new.—Astin, 143,
Chorley Rd,, Heath Charnock, Chorley. [8455
DJARMEKO mains transformers, 500-500v
250ma, 230v input, 4v da, £2; jack
sockets, 9/- doz; Yokw 230 dc to 230 ac rotary
converter, £25; intervalve p.p irans, 10/-

| each; 1%4hp Villiers petrol engines, £12 eacl:

| ton, London, W.8 (6642
| 12-\'01,’1‘ recorder in case, complete with

| enquiries.

M.8.8. recording turntable and synchrouous
motor, £20; cutting heads, £5; simplat discs, |
D.S., 10in, 5/- each; Amperite unidirectional
microphones, £15 each; R.C.A. condenserl
mikes, £5; Shure crystal mike, £15; Presto
studio recorder, 3314 and 78, £75.-Ross, 58, |
8t John's Rd., Old Trafford, Manchester, 16.
HARLES AMPLIFIERS welcome lovers of
recorded music to their new premises
where their high fidelity amplfiers can be
heard together with Lexington Connoisseur
and Rothermel pick-ups and B and AE.C.
Vitavox, and Wharicdale speakers, B, andl

A.F.C. acoustic chambers, infinite corner
bafle deflectors, etc.; we like you to bring
your own familiar records for comparison; this
is = service ¢evoted entirely to the high
fidelity reproduction of music; one minute
irom the Albert Hall and Kensington High
St, Station; buses 73, 49, stop at the door.—
Charles Amplitiﬁﬁ. 1e, Palace Gate, Kensing-

swarf brush and run off groove gen-
erator and fitted with light-weight P.U., |
specially constructed for operation within 50 |
yvds of “mic. position; telephone communica.
tion from mic. position to operator, signal
lights both ends, provision for 2 mic. in-
puts and playback speaker; complete with
50 yds special cable, plugs and sockets, etc.,
as used by our mobile recording units, but
surplus to our requirements; £87/10; new
20-watt amplifier withk convertor for 12-volt
operation can be supplied if required; the
above equipment can be seen and demon-
strated at Chester Sound Recording Studios,
14d.. Acre Wood, Burton, Wirral. [8362
COMPONENTS—SECONO.-HAND, SURPLUS
VALUE! Matt has it. |

SPECIAL offer: Iieadphones with lead and
jack plug, 5/6 per pair (boxed 2 pairs);
speakers, P.M. (less trans.), 4in 17/6, 5in
15/6. 8in 22/6: output trans. to match 5/6
each: condensers, 0.1, 0.01, 9/- doz; 2, 4, 8,
16mfd, 8+8 canned, 6/6; 16mid electrolytics
(chassis mounting), 7/6 each; line cord, 0.3
amp (60 ohms pr. ft), 2-way 1/6 per yd, 3
way 2/6 per yd; volume contrcis {Centralab) }

various values, L/S 3/6, W/S 4/9; crystal
pickups, Rothermel, de luxe, £2/16/3 (inc
P. tax); 2-gang condensers, 0.0005 (not
midget), 5/6; television cable (aerial lead inj.
1/6 per yard; large assortment of B.V.A. and
U.8. valves always in stock; let us have your

MATT Radio Service, 29, Castle St.* Kingston-
on-Thames. Kingston 8353. (8375

new 2-gang 0.0005 Polar condensers.
300 —Enquiries to Box 2973 (8441
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Specialists
in

HIGH POWER - HIGH QUALITY

PUBLIC ADDRESS
SYSTENS

AMPLIFIERS

from I50 W to |kW

W. Bryan Savage Ltd
WESTMORELAND ROAD, LONDON, N.W.9
Telephone : Colindale 7131

HIGHER
ACCURACY

COMPETITIVE
PRICES

el
" ROM STOCK

£ Vfor your
"\ '\ 'FREQUENCY STANDARD

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS SALFORD )

Proprietors: THE GENERAL ELECTRIC Co. Ltd,, of England
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LIGNED INSTRUMENTS SERVICES, 1}
Colworth Rd., Leytonstone, 11,
40 COIL pack: A superhet coil pack with an
h.f. stage, uses 9 iron cored coils in a 16-50,
200-500 and §00-2,000 metres circuit for
465ke/s, 1., complete with circuit diagramn,
aligned and gain tested; this coil pack enables
the amateur with no signal generator to con-
struct a first-class all-wave receiver; price
£3/10.  Circuit diagram only, 2/6, post free,
30 COIl. pack series: A famous series of
precision-made coil packs now too well-known
to need description.  Superhet types: Maodel
30, 16-50, 200-550, 800-2,000, at 42/-; 307\,
12.30, 30-75, 75-200 at 42,-; 308, 16.50, 200-
550, at 30/-; 30C, 200-550, 800-2.000, at 30, -;
303, 12-30, 30-75, 200.500 at 42.. ‘F.r.l
Model 301), 16-50, 200-550, 800-2,000,
at 35/-; 30E, 12-30, 30-75, 75-200, at 35,-;
30F 16-50, 200-550, at 27/6; 300, 200-550.
800-2,000, at 27/6. Each is complete with
circuit.  Circuits only, 2/6.
JXPERIMENTER disposing valuable
write for list.~Box 3550. [,
LT.'I RSAL  ELECTRONIC PRODUCTS
S G3UQ, 36, Marylebane Iligh St., Lon-
don, W.l1. “fel. Wel. 4058.
MIGH-performance  tuning  units covering
16-50, 200-550, 800-2,000 metres complete
with LF. transformers and attiactive calibrated
dial and drive, completely wired, aligned and
tested, type ~ A" less valves, £5 8 b, postage
2 6; type " C” as above but with addition
ol RF stage, £7 15 postage 2/6; R1155.
power packs to sperification and complete re-
ceiver conversions undertaken. Our works are
available for the construction of transmitting |
or specialist type receiving equipment to speci.
lication. Development  and prototype work
undertaken. {8621
RAIH() units, ecomponents, meters, cte., to
be cleared; owner going abroad.—14,
Southlands, Newcastle-upon-Tyne. [8303
I ADIO bargains of interest to constructors
_and  Servicemen; send for list.—~Kemp
Radio Supplies. BOCM/KRAF, London, W.C.1.
ECTIFIERS 8.1.C. 300y 65 mA, 5/6 ea.;
cond., eltic. 10 mfd 450v, 3/- ea,—k. J.
Williams, 4, Sussex Rd., New Malden, Surrey.

e
[
pe]
o

5

l)OR sale, Sound Sales tone control unit,
Denco 6-band coil turret, almost new;
offers.—Burnell, 55. Woodcote Rd., Wallington,

Surrey. (8547
UTO COLLECTIONS, Ltd., 126, $t. Albans
Ave., W.4 (Chiswick 1601); or 15, Law.
rence 8t., Northampton, offer the following
ex-Govt. brand new goods :—
5.000 ROTARY transtormers T.29, inpt. 24v
16 amp, outpt. 1,230v 200 mA, lots of 100
@ £1; 10 « 30/-; 5 vt £2; 1 @1 50 -; super-
posing transformers (4 windings), 50/- per 100;
galv, earth rods, 127- doz,—Above.
10,000 VOLTMETERS, ammeters, electrostatic
v/meters, 5.000v, lots of 100 @ 15/-; 12 ¢ £1;
6 (¢ 25/-; 1 . 30/-; ammeters FLF., 200 mA
or 350 mA, 100 @ 1/6; 12 @ 2/.; 6 « 2/6;
1 @ 3/-—Alove.
5,000 IYDROMETERS, unbreakable glass,
size approx. 9inx1l4in. worth 6 - retail, 144
@ 2/6; 12 ¢1 3/-; 1 (@ 3/6.—Above.
WEE meggers, 250v, in leather case, few left.
list £12, our price £8; enorm. quan. emery
cloth (med.), U.S. Army " Wetordry "' proofed
(salety walk). in rolls 50 yds.x24in, £4 ca. or
12 « £3; also large quan. lacquer, aireraft
instruments. pressure fauges, steam gauge
glasses, crowbars. climbing irons, pretocus
lamps and all sorts elec. lamps.—Above.
THIS list will interest you; many bargains
in American valves and componcuts; send
1d stamp.—Watts, 38, Chapel Ave., Addlestone,
Surrey. . 8417
IDGET speaker transformer pentode, 4/-;
8mfd 440v ac mains bridge, 7/6; midget
'3 meg volume control, 2/6; SP41, guaranteed
0.K., 2/9.—Box 2978, f
UE to change in production programme,
we have a large quantity of new high-

grade  components for disposal.--Pioneer
Films, 348, Gray's lnn Rd., W.C.1. Ter-
minus 7311. 8311
YALLING amateurs.—8end for details of
Meteor coils and S.W. coil umts, also
wave-winding machine at  £12/12; enclose

sa.e to
Weyniouth, Dorset, o £
" {7OU'LL probably get it at Smith's, Edg-
ware Rd.!” Everything for the construc
tor, from a 1/10watt resistor to a radiogram
cabinet; lowest prices, biggest variety.—Near
Metropolitan Music Ilall. Pad. 5891, |8005
=4 .000 resistors, from 1 mego to 50,000 |
] megos, Y, L. 2, 5 watt. 15,000 1mid,
oil filled condensers, 750 volt and 1,000 volt |
dc working.—Wembley Electrical Appliances.
Ltd., Exhibition Grounds, Wembley Park. |
ORTHERN RADIO SERVICES, 66, Park-
hill Rd., London, N.W.3, are happy to
announce their agency for the re\’olutionqryf
“Kew " 3-wave superhet coil pack, price
33/-; members of the public and
should send for full details.

Meteor Electronics, Gloucester Row,
[5;554

traders |
18167
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ALL RADIOLYMPIA
“ @-MAX’ PRODUCTS
NOW AVAILABLE

including

B4/40 TRANSMITTER,

Q5/10 COMMUNICATIONS
RECEIVER

and

POLYMAX UNBREAKABLE
INSULATORS

CHASSIS CUTTER

> 117 (Octal) .... 10/6
14”7 and 13" .... 12/6
2” (Button Base) 10/3

(Post 6d. extra)

ABSORPTION WAVEMETER
AND PHONE MONITOR

For checking Har-
monics, Parasitics,
etc. ; and Power
Amplifiers for Cor-
rect Frequencies.

Price : 35/- (with | coil)
Extra coils 3/9 each.

IF YOU GET IT AT BERRY’S
YOU’RE CERTAIN IT’S NEW

WIRELESS WORLD GCIRCUITS

FULL RANGE OF

VALVES AND
COMPONENTS

ALWAYS AVAILABLE

Mustrated catalogue including
“ Q-MAX"' catalogue, 6d. Post free.

LONDON, W.C.I

Opp. Chancery Lane, Tel, : HOL 6231

1\/ INIATURE L1. smoothing chokes, 6 hen-
[ ries, 40 m.a., 350/- per 100; quotations
for large quantity from stock.—Ace Electronics
Ltd., Purley Way. Croydon, Surrey. Tel. Croy-
don  3444-5-6. 8124
VIBRATORS' 6v 4-pin (W.W. and Mallory)
19,000 aerial rods {4 sectional, ex-Army),
4ft 9in overall, 25,000 sets; cable, dumet 7
{twin screened) 7,000yds, unimet 4 {single
screcned) 8,000yds; large stocks unicel, unitlex
unisheathmet and all types radin components,
condensers, etc.; letters only.—17. Woodman
R, Breutwood, Essex. {8389
CI{\'S’I‘ALS.—l.imited quantity brind new,
gold sputtered, low drift crystal uts by
Western Electric; frequencies, 20 to 28 m/cs
in 100 kjcs intervals, standard small 2-Pin
base, any frequency, 35/- ea; also high stabilits
Lin ¢ umts by 8.1.C., Bliley, etc., 2d/-; prices
incl. regd. p. and pkg.; s.a.e. for Iist.—ﬁ. A
I Easey, 77, Acacia 1td., London. E.11. (8445
YOOK, of Christchurch.--Clearauce sale, pre
war prices; American valves, from 4,-;
speakers, from 5/-; mains transformers, from
10/-; 2-gangs, from 6/-; superhet coils, from
/-5 LK. trans., from 8/9 pr; condensers and
resistors, from 2/- doz; cabinets, from 10/-;
vibrators, from 1/6; send for bargain list.—
Cook, Old Barn Rd., Christchurch, ilants.
¢ 'S of radio receivers from £7/8; 4. and
_ 5.valve, new materials, table models.
semi-midget; our latest kit.—Wylwyn Star 1948
has connections lor gramophone pick-up, ex
tensions to loudspeaker A.V.C., 6 hours aver
age time for constructing; full details, dia
grams with each kit; c.w.. or c.o.«l.—Isher
woads,  Reme House, 81, Plungington R,
Preston. Tel. 3348, Fstd. 1936, (6788
IIARI}Y JAMES PRODUCTIONS, 270,
Leith Walk, EKdinburgh, 6.—Mail order
only; c.o.d or cash with order: B.1. electro-
| lytics, 500v blocks, 8mfids, 3/6; 848, 5/6;
tubular, 4/9; 16mids, 4/9; 25mids, 25volt,
2/1; 0.01, 0.05 and 0.1, 8d. each; volume
controls, 13 and 14 meg, 4/9; multi-ratio
| speaker transformers, 6/6; loudspeakers, 19,9;
2-gang.condensers, 0.0005, 12/-; valve holders,
5-, 7-pin and Octal, 6d.; Amphenol type, 9d.;
valves ¢ o.d., most English and American types
in stock; let us have your enguiries for any.
thing in radio. [8219
X-R.A.F. " Identification Friend or Foe'
t receiving and transmitting units with 4
| straight mains 1L I, pentodes, Mazda, one
Mullard E.F.50, 3 television diodes and 2
double-triode mains valves by Brimar; also
20 watts motor generatw1, 24 volt input, 480
volt 40 m.a. output, 50/- each, plus earriage
4/-; includes a wealth of small components
such as carbon and w.w. resistors, tubular
and mica condensers, all good valucs, plus coils
and condensers, magnetic relavs and mechani-
cal relays.—Uncle Tom’s Radio Cabin, 5, Seven
Stars Court, Manchester, 4. [7060
l MAJOR BRRIAN, Ltd., 63, Oldbhill St., Lon-
don, N.16. 'Tel. Sta. 2660.—8in Rola
| P.M. speakers with tran. 25/-, less 20/-; 8in
Plessey energised 1,500 ohms, 25/-; brass drive
'spin(lies_ 1/6; volume controls with switch,
long spindles, 4/6; tone controls, 3/-; 2-gang
0.0005 condensers with fixing feet, 10/6; mains
transformer, 350.350, 27/6; speakér trans.,
6/6; control knobs, brass bushed, 7/6 doz.;
8x8, 16x16 mid’'s always in stock; 5-valve
A.C., full size, all wave superhet chassis with
8in speaker, £13/19/6; special ofler type O
Eerie resistors, 3.5 watt, non-insulated, list
2/6, our price 10d; petrol or meth. heaters,

21inx9inx 6in, superbly made, suitable for
| garages, greenhouses, etc., 12/., worth 63/-;
postage 6d extra; no c.o.d. [8558

MERICAN type valves, 25B6, 2516, 25Z4,

2575, 2526, 35A5. 35Z5, 35L6, 3574, 50L6,
50Y6, 7A6, 7Z4, 7Q7. 14A7, 117N7, 117Z6,
1P5, 1N5, 12/6 ea; heavy duty tough rubber
{flexible) screened circular twin cable, 49.019,
50ft lengths, complete with connectors, 35/-;
ditto. single, 40.01, 10ft lengths, 7,/6; rotary
transformers fully smoothed, input 12v, out.
put 220v 80m’a, ex-U.8. Army, 17/6; 12v or
24v models, output 300v 70-240m/a, 150v
10m/a bias,-13v 3a Lt.. 50/-; 24v, 1,230m/a,
50/-; ironcored R.}. chokes, 3d; morse keys,
type I, totally enclosed, bakelite, 2/6; resis-
tors, vitreous, approx. 50w 80 ohms, 15,000.
20,000, 50,000 ohms, 5 megohms, 2/6 ea; 20w
30 ohms, 3 var. taps, 1/6 ea; 20w 200 ohms.

1/6; set of 5 Lw. resistors, 5,000, 40.000.
125,000, 150,000 ohms, 3.3 megohms, 1/-:
valveholders, ceramic E.F.50 type, 9d ea:

Paxolin Mazda and int. octal, 3d ea; conden-
sers, metal cased and insulated, 0.075mfd
350v wkg, 4d; mica 0.0lmnfd, 3d; condensers.
1,000pf, 300pf. 100pf. 30pf, 3d; ebonite and
metal cable drums with handle, 8in dia, 2/-;
screened microphone transformers, small type,
2/6; dityo, sidetone, 1/6; heavy duty 500
cycle mains transformers, wt 1215lbh, sold for
laminations, ete, 10/-; modulator, type 64
R.A.F., with 7 valves, 35/.; ac/dc motors,
| 230v approx 1ghp, 50/-.—Moseley, Electrical &
Radio. Corse Lawn, Glos. (8468
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PERFORMANCE METERS.

For A.C. Mains operation 230 v. Complete
with the following valves ; 2 type EFS0, |
type EC52, | type EAS0, | type 5Z4G, |
type Y63 ‘‘Magic Eye'’ Tuning Indicator.
8-—6and new in steel case. Only 35'- (carriage
6/6).

TI1154 TRANSMITTER KIT.

The complete ‘‘Left Hand ' and ‘‘Right
Hand ' Panels of the TI154, comprising the
Master Oscillator Tuning Unit and the Output
Unit for P.A. Only requires the addition of
the valve section to complete the Transmitter.
Circuit details and table of values supplied
with the above units, Brand New in maker's
cartons. Only 49 - the pair (carriage 6 6).

4 VALVE COMMUNICATIONS
RECEIVER.
The famous 3/1l built for the Resistance
Movements. 4 valve superhet covering
3-16 Mcs in 3 8ands, employing 2 7R7 and 2
7Q7 Loktal valves. Operating voltages 90-100
at 8-10 ma, 6.3 v. L.T., 4} v. G.8. Supplied
with pair of phones and full circuit details in
heavy steel transit case. B8RAND NEW.
Only 79/6 (carriage 5 -).
MCR | POWER PACKS.
A.C. or D.C. mains input 107-235 volts,
output 90 volts H.T. and 7.5 volts LT Metal
rectification and efficient smoothing incor-
porated. Complete in grey metal case, size
87in. x 3}in. x 2{in. Only 39/6 (carriage 1/6).
SPEAKERS.
0in. Rola P.M, less Transformer 35/-, R. & A,
8in. with transformer, 29/6 (carriage on either
1/6).
C.W.O, please.

THE RADIO CORNER
138 GRAY’S INN RD., LONDON, W.C.1

(Terminus 7939)
(2 mins. from High Holborn, 5 mins from
King's X).
Open until | p.m. Saturdays

S.A.E. brings current lists.

REVISED PLANS

are evolving. Please
don’t write, phone,
or call.  We will
advise when ready.

VOIGT
PATENTS LTD.

Qur original post-war
plans have met many
man.made setbacks.

100 kes.

QUARTZ

CRYSTAL
UNIT

Type
Q5/100

for Secondary Frequency Standards

% Accuracy better than 0.01%. % New angles
of cut give a temperature coefficient of 2 parts in
a million per degree Centigrade temperature
change. Y Vitreous silver electrodes fired direct
on to the faces of the crystal itself, giving perman-
ence of calibration. ¥ Simple single valve circuit
gives strong harmonics at 100 kes. intervals up to
20 Mcs. % Octal based mount of compact dimen-
sions. PRICE 45/- Post Free

Full details of the Q5/100, including circuit
are contained in our leaflet Ql. Send stamp
to-day for your copy.

THE QUARTZ CRYSTAL Co., Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone : MALden 0334

—————

s

1

| QU

OIL, formers low loss, bakelite tubing, lin
bore, '1gin and *jgin wall, 1/6 and 2-
per foot, 3 for 4/- and 5/6 respectively, post
iree.—S. Palmer. 47, Congress Rd, bbey
Wood, London, S.E.2. [8503
LLARGE quantity of radio eomponents, in-

pe cluding eondenscrs, flexible couplings,
pole 3-way switehes. line cord. multi range
ohms meters, sercened wire single and twin, 3-
core flex., 2- and 4-way {use hoxes, etc.—
'Phone or c¢all T, Goodman (Radio), Ltd.. 9.
Perev St Tottenham Ct. Rd.. W.1, Mus, 0216.
YOODSFELL, Ltd.. 40, Gardner St.. Brighton.
sussex.~—4-band feeder units using Denco

|

turrets, LF.T.s as last month’s advert.. details |

upon request; Denvco catalognes 7d. No 1
Bulletins 3 21.. 14 stamp for list of com-
pouents for constractors: a few Deneo C.T.3s

6-band ex-stock. Williamson amplifier as per

specification with all Partridge transformers
to specification.  €20/10 including  valves;
general test and frequency reponse check,

usual guarantee: per-amplifier with 4-position
bass lift and 4 on  treble lift  using
E.F.37s at £2/10; demonstrations of the new
Armstrong R.F.103. 18570
PERIOR components, mains trans. 230v
K2 50ey, 500-500 170 Mil 4v 4a CT,
500-500 100ma. 4v 3a. 5v 3a. 6.3v
35/-; 350-350v 200ma, 5v 3a, 30/-;
50cy, 6v 5a, 6.3v Ta, 6.3v 8a, 27/6; chokes,
20hy 200ma, 140 ohms, 25/-; 5hny 200ma,
110 ohm, 7/6; eonilensers, paper 8mia,
1.000v wkg, £1; 4mil, 2,000 wkg. 12/€
8mid, 450 wkg, tub, cans, 3/6; 16mid, 700y,
electrolyties, 7/6; W.W. pots, 3 watt 1K,
5K, 10K, 25K. 4/-; chassis, 121bx8x2l with
5 int. octal and 4 Mazda, oct. valve holders,
steel, unused, 7/6; list of smaller gear on
application, post free; terms cash, cash re
fund guarantee, all above post free.—The Tele
vision Development Co., 4, The Parade, lligh
Rd., Kilburn, N.W.6. (Adjoining the Kilburr
Empire.) Est. 20 years. Tel. Mai 3991. [8256
qUPRE.\lE RADIO, 746h. Romford Rd..
[ Manor Park, london, E.12.—S8end for list
of components for everyday servicing, Govt.
surplus  job lines; tubular condensers, 0.1
500vw, 0.002 1.000vw, resistances 2w, 10.00C
12,0000, 5w -4.000-5.000, W.W. all short
ends, 2/6 doz; 10w 10.0000) 5°'6. 5w 2,000}

3/., 33009 5/-, 0.25mfd with clip 9/- doz
0.5mtd can 8/-, 0.25 350vw 8/- 8mid 39/-
doz; morse tappers, 1/6; Westectors, 1/6;
| meter reetifiers, 5/6; earphones with head

i

band. 502, 4/6; M.C. mike inserts, 3/-; test
meters (by PPullin). 2'.in flush type, £1; Cor-
actnal plug and socket, 1/6; 4-pin American
UX v/holders, Ceramic, 1/- doz; L.F. trans,
1/-; 2,0000 W.W. v cs, less sw, 1/6; Mazda
v holders, 3/6 <oz; 0.5 mica p.hs, 1/6 doz;
anchor tags, 3/- gross; A.W. glass dials, 3 6;
Paxolin panels 1d per way; assortel W.W,

| resistances, 1-2w, 2/6 doz; carbon resistances,

tuw, 1k-2.2 meg, 3/- doz; v/es, 4/6; 0.2
250vw condensers 2/6 doz, 0.05-0.1 500 vw
4/6 doz, 0.1 500vw 4/6 doz; 0.01-1.000vw

4/6 doz; sa.e. all enquiries; c.w.o.; send 61
extra all orders under £5. no c.o.d, (8394
JOUTIIERN RADIO'S wireless bargains.—
¢ Latest rzdio publications; postage 3d per
volume extra : ** Radio Repairs Manual.” 2 6;
© Car and Dortable Radio Manual,” 2 6;
" Radio Valve Manual,”” British and Ameri-
can equivalents and alternative type valves,

3/6; " Radio Circuits receivers, transmit-
ters, power-packs, ete illustrated, 2/-;
* &hort-Wave llandbook.”” 2 -; = Ultra short-
Wave Mlandbook,” 2 6; '‘Mannal of Direct
Disc Recording.” 2,-; ‘Test Gear Construce-
tion Manual” 1°6; " Radio Pocket Book,"”

colour code, formulas, 1/-; “ Ten HNows
for Radio (‘onstructors, ; * Bulgin Radio
Service Manual,” 2/6; tadio  Construe-
tors Manual,” 3/-; ‘ Television Construe-
tors Manual.” 3/-; ‘" Radio Aerial Hand-
hook.” 2/6: ‘“Radio  Hints  Manual,”
2/6; ' Amplifiers,” fully illustrated ecir-
cuits, 2 -5 ** Radio Resistance  Chart,””
values at a glance 1/-; ‘ Radio Reference

Handbook.” eloth bound, all up-to-date infor-
mation covering all branches of radio. 12/6;
““American  Service Manuals.”  Crosley-Bel-
mont, Sparton Emerson, Stewart-Warner
Fada, 12/6 per volume.

Ex-Army throat mikes, brand new with lead
and phug, 4/6 each. post 6d; Lufbra Adjust-
able Hole Cutters for muse in metal, wood.
plastics, ete.. 5 - each, post 6d; Permanent
Crystal Detectors, 2/6; Yaxley Type Rotary
Switches, single bank I1l.way, 3/6; Westec-
tors, WX6 amil WI1I2, 1/'- each. 10/6 per
dozen: x-Army Headsets (hand mike and
headphones complete with plug). 12/6. post
free; A.C. Motors (200/250 volts) constant
speed, ideal for light work, approx 1lshp,
2,000 rp.m., consnmption under - amp.,
weight upprox. 20lb; £2/15 each plug 5/-
carriage aund_ packing; thousand more bargain
lines for callers; post orders postage extra.
SOUTHERN RADIO SUPPLY, 46, Lisle St.,
iondon, W.C. Gerrard 6653. {8600
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Fools Rush In!

After twenty years we have come to
the conclusion that more ‘‘ Bolony " is
spilled over High-Fidelity Reproduction
than any other subject under the Sun—
except politics.

Much of this is due to the curious
notion that Art can be dissected by
Science. An Artist could not design
apparatus for High Grade musical
reproduction ; and a scientist could
not, with all his science, give a
formula which will provide what the
Artist wants. We do not know all
the answers, but Hartley-Turner
equipment gives a close approxi-
mation to the real thing and that
achie;ement resulted from marrying
Art to Science.

We have epitomised our knowledge and experi-
ence in ‘‘New Notes in Radio ' (3/8d. post
free) which will solve most of your problems in
High-Fidelity Reproduction. This booklet is
NOT designed to sell Hartley-Turner equipment,
but to give retiable guidance to those who are
beginning to perceive that the quest is beset
with pitfalls—and mare’s nests, [t will, in fact,
teach you to be cautious when you feel inclined
to RUSH

H. A. HARTLEY CO. LTD.

152 HAMMERSMITH RD., LONDON, W.é

TELEPHONE : RIVERSIDE 7387
RPL/P.45

THE COIL PICKUP

Makes Music of Record ngs

Wilkins & Wright Ltd,, Utility Works,
Holyhead Road, Birmingham 21I.

e THESE ARE [N STOK e

Frequency Modulation Engineering, by
C. E. Tibbs. 28s. Postage éd

Television Receiving Equipment, by
W. T, Cocking. I2s. 6d. Postage 4d.

The Radio Amateur’s Handbook, 1947.
12s. 6d. Postage 8d.

Radio Engineering, by F. E. Terman. 30s.
Postage 8d.

Thermionic Valve Circuits, by E. Williams,

12s. 6d. Postage 5d.
Radio Upkeep and Repairs, by A T.

Witts. 7s, 6d. Postage 4d.
Thermionic Valves in Modern Radio
Receivers, by A. T. Witts. 10s. 6d.

Postage 4d.
Radio Receiver Circuits Handbook, by
E. M. Squire. és. Postage 4d.
Foundations of Wireless, by
Scroggie. ‘Ts. 6d. Postage 4d.
The Wireless World Valve Data.
Postage 2d.

Radio Engineer’s Pocket Book. by F. J.
Camm. 3s. é6d. Postage 3d.

Car and Portable Radio Constructors
Manual. 2s. 6d. Postage 2d.

We have the finest stock of British and
American Radio Books. Complete list
on application.
THE MODERN BOOK CO.
(Dept, W28)
Praed Street, London,

M. G,
2s.

19-21,

L

W.2.
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. A. RYALL, 65. Nightingale Lane, Lon-

don, S.W.12,—Mail order only, postages
extra, c.0.d. £1 or over, please send large en-
velope for our full list; U.S.A. make metal
cased 500v tubular 0.1mf, 7/6 dozen; Silver
mica, 200pf, 300pf, 400pf, 500pf, 4/6 dozen;
500v wkg, Micamoulde d 0.004mf, 4/- dozen;
Mica 0.01mf, 3.2,-; Mausbridge I1mf 500v
wkg., 3-2/-; all comdensers guaranteed; Am-
phenol type British 5-pin valve holders, 4/6
dozen; U.8.A. paxolin 4-5-6-pin, 3/6 dozen;
Volume econtrols, 10,000 medium spindle, 1/6;

250,0000hm short spindle, 1/6; Bar 1ype 3
gang, 0.0004mi short spindle, 5/-; 'FTwin
ceramic 0.0003mf, 5/6; Bar type 4 gang
0.0004m{, 5,-; Resistors, l;wati, lawatt. 100
ohms to 2 meg level assortment, 40.5/-;
Plastic group boards, drilled, less tags,

types, 3-1/6; Switches SB.2P. 6w, 2/-; 3B.2P.

|

GALPINS

ELECTRICAL STORES
408, HIGH STREET, LEWISHAM,
LONDON, S.E.I3
lee Green 0309, Near lewisham
Hospital

CASH WITH
NO C.0.D.

Telephone :

TERMS : ORDER.

EX-R.A.F. CALIBRATOR UNITS TYPE I8.
These units consist of 1-100k ¢ Xstal 2-EF 50 valves
and numerous other components (new boxed),

9w, I 35 - each, P F.

6w. 2/6; 2B.3P. 3w, 2 3; R(l's‘ panels, 5-way | EX-U.S.A. ARMY HAND DRIVEN GENER-

with 25mf and three res., 3. Twelve-way
gronp hoards with 9-1watt and Y t res, 2/-;
all new; twenty types in stock; Ortal plugs.
can and socket, 3-2'6. with tags 3-3 - [8579
JELECTION of 1,000v condensers, power
) units, transmitting gear, ‘'ma m/c
meters, 21/-; multi-meter hearts; sce last
month’s advt. and send 2'.d s.a.e. for lists.—
Dept. W.W., Barnes, Radio and Wholesale, 2,
Eimdale Rd., Penn, Wolverhampton. [8330
OPPER wires, enamelled, tmned. cotton
and silk covered, all gauges; B.A screws,
nuts, washers, tags; bakelite and ebonite
panels, tubes. coil formers; headphones  tlexes.
solder, etc.; list s.a.e.; trade supplied.—Post
Radio ?upplios. 33, Bourne Gardens, London,
a4 T

) el. Clissold 4688. (8231

MATEUR  RADIO  SERVICE  G6HP,
L ('anning St.. Burnley, for all amateur
equipment, the main amateur service of the

North, amplifiers, modulators, complete trans
mitters, Franklin V.F.OQ.s, oscilloscopes, panels,
chassis, racks, bargains in ex.Service gear;
s.a.e. for comprehensive lists, (8569
OULPHONE RADIO, 58, Derby St., Orms-
kirk, Lancs.—' The return ol post mail
order service.”” New goods only; post free over
5/-; c.w.0. or c.0.d.; everything from a 6BA
washer to a 1,250 volt mains transformer;
we have been told by many eclients that we
carry the most versatile and eomprehensive
stock of radio goods in the 1T.K.. valves,
speakers, mains transformers, chokes, line cord,
receiver kits, complete receivers, tuning units.
coil packs, electrolytics, tuning condensers.
Eddystone 8.\W. components, etc., etc.; it will
pay you to send 21'5d stamp for our latest
24-page catalogue. {8566
J.R. TRADING C(o., offer following

new and surplus goods: P.M, spea}cers.
Pruvox, ele., 8,000 line, very sensitive, ideal
alldry portables, 6!5in and 5in, 14/11; Pen.
O.P. transzformers, 50ma interleaved, 6/3; L.F.
chokes, 60ma 10h fine job, 5/6; Ali chassis.

punched 4 valves, 11 x 5 °x 2 4 6, plain
4/-; R.M. T.RF. coils M. & L., 15/- pr.;
Vol. Cont. with sw. 10,000x!:M., 5 3; Int.

Oct. valveholders, 6d; trimmers 30pf.. single,
6d, double 10d; ‘Tub. Cond. 350v > 1,000v,
005, .01, .1mf, 4/6 doz.; .5mf, 10d Silv.
mica .0003mf, 5d; Resistors, all values, 1w,
4/6 doz; lbw, 3/6 doz; Double cnd  scale
pointers, 1/-; Electrolytices, 16 x8mf 450v
can, 6/11; 25mf 25v, 2/4; .3a slroppers, 4/6;
scores of bargains, send stamp list; c.w.o.,
c.0.d.; post paid over &1, oghe_rmse 6d stamp
please.—126, Warwick Rd., Kenilworth, Warws.

EW selenium metal rectifiers, charger kits,
N ete.. no surplus goods, all mew stock, add
postage 6d up to 15/- 1/- above 15/-. Rec-
tifiers, selenium cell, 12v 3amp 21/-. 12v 4amp
25/-. 12v Samp 27/6; giant 12v 6amp, alu-
wminium fins, fume proof finish, 33/6. 24v 2.5-
amp 32/6, 24v Samp 436, also 6v 0.5amp
6/-. 6v 2amp 9/6, 12v 2amp 12/6. 12v 1.5amp
10/6, 12v 0.7amp 7,6: interesting data and
circuit supplied; many other I.1. types, in-
cluding rectitiers for converting valve type
garage charger to metal rectifier. ILT. rec-
tifiers, new small selenium type, 250v 60ma
9/6. fit any ac/dec receiver, for 350-0-350v 60-
ma 13/6, 120v 20ma 7/6, 110v 60ma 9/6;
crystal diodes 2/6: 5ma instrument rectifiers
for Avo-Avominor 12/6; charger kits, 2v 0.5
amp rectifier with transformer for 2v trickle
charger. ideal trickle charger for 2v cell, 13/6.
guaranteed one year; 12v 3amp rectifier with
50watt transformer and hallast bulb for 2\
to 12v charger, weight 7lb 45/- ditto witn
2amp rect., 35/-; ditto with 4amp rect. and
75watt transformer, £3/2; ditto 12v S5amp
rect. and 120watt trans, £4: heavy duty type
chargers for commercial charging, transformer,
rectifier, ballast bulb for one to 20-cell lamp
charger, 95/-: ditto one to 12 cells 2amp,
95/.; ditto one to 20 cells 2amp. £6/5, guar-

anteed one year; slider resistances 0.50hm
10amp, 14/-; ammeters, 0-6amp, 12/6; elim.
inator kit. transformer, 2 condensers, 2 rec-

tifiers for 120v 20ma and 2v trickle charge,

39/6; Rothermel “ Bullet "  microphones,
58/6: lLustraphone m/c mikes, 78/6.—Cham-
pion, 43, Uplands Way, N.21. Tah. 4457.

ATORS (as new). Output 162 volts at 60 m/a,

' 3.1 volts at .3 a., complete with all smoothing and

circuit diagram, 35 - each. Ditto, 425 volts at
115 m/a, 105 volts, 32 m/a, 6.3 volts at 2.5 amps.
6.3 v, at .43 amps. at 55,- each.

A SPECIAL LINE OF VOLTMETERS.
First-grade Moving Coil 0 to 20 volts 2in. square
face, new boxed, 10 - each, in lots of 3, 25 -.

EX-R.A.F. MICROPHONE TESTERS. These
consist of a Ferranti 2}in. m/coil 0 to | m a meter
with  Westinghouse Rectifier incorporated,
calibrated at present O to 10 volts, microphone
transformer, jacks, etc., all contained in polished
teak case, size 6}in, x 5]in. Condition as new.
Price 32'6 each.

| LARGE RECTIFIERS FOR CHARGING,

6 or 12 volts at 6/8 amps. Complete with mains
transformer for 200 250 volts 50 cy. | ph., £5/2,6,
carriage paid.

EX-GOVT. NEW MAINS DIMMER RE-
SISTANCE, worm wheel control 700 watts
variation from full to Blackout. Price £3 0 -
each.

EX-GOVT. VARIABLE RESISTANCES
(New), 450 ohms, carry 7 amp., 30/- each, 4,000
ohms, carry } amp., 37,6 each.

MAINS TRANSFORMERS. Ex-Govt. (New),
Tapped input 200,250 volts 50 cys. | ph, utput
350,0/350 v, 1B0 mfa. 63 v.42.5v.3a. 4v, 4a,,
376 each. 16 post., Another 500/0 500 v,
150 mfa. 6.3v.4a.5v.32.4v. 42,476, post /6.
Another 6, 12 and 24 volts 10/12 amps., 45 - each.
post 2/-. Another 144 and 17} volts at 30 amps
{auto wound), £4/15'-, post 26.
700,0,700 v. 80 ma, 12 v. | a. 4 v, 2 a, 30,

|

1

|

Another |

Another 350/0/350 v. 200 m/a, 6.3 v.20a,5v. 3 a., |

45 -, post 2 6. Another 4, 6.3 v, and 12.6 volts at
12 amps., 45,-, post 2,6. Another 17} and 20 volts
at 30 amps., 95 -, post 3'6.

| VOLTAGE CHARGER TRANSFORMERS |

{(Auto Wound), tapped 0,
240 volts 350 watts, 55 -, post /6.

70/-, post 2/-, 1,000 watts, £5/5/-,
1,500 watts, £715-, post 3 6.
£€8/i5/-, post 5/-.
(120/240 or vice versa), 4,000 watts, £12/10 .. CF

110, 200, 220 and
500 watts,
post 2/6,

|

2,000 warts, |
Double Wound 2 to | ratio. |

| AUTO WOUND TRANSFORMERS (Mains |

Boosters), tapped 0, 6, 10, 19, 175, 200, 220, 225,
240 and 250 volts at 1,500 watts (New ex-Govt.),
€5/10/-, post 5 -,

LARGE MAINS TRANSFORMERS, Ex-Govt.
(New) Input 200/250 volts 50 cys. | ph., in steps
of 5§ volts, Output 30/35 volts at 100 amps,
Price £12, C'F,

AUTO WOUND TRANSFORMERS (Voltage
Changer) tapped 0, 10, 20, 25, 90, 130, 150, 190,
210 and 230 volts at 1,000 watts, (It will be seen
that almost any voltage can be obtained from this
Transformer.) Price £5/10/-, post 5 -,

MAINS TRANSFORMERS EX-GOVT, Input
230 volts 50 cys. | ph. Output 12} volts C.T.
at 25 amps,, 45/- each, carriage 5/-.

METERS ALL BY WELL.KNOWN
MAKERS. Ex-Govt. new boxed Ist Grade
Moving Coil. 0 to | m/a,, 21/-; 0 to 40 volts,

I5-; 0to 10 amps., I5-5 O0to 5 m/a, 176
0to 20 m/a,, 176 ; 0 to 50 ma, 20 -; all 2in,
fsd. 0 to 3 m/a.,22/6 ; 0 to 50 m’a., 22/6 ; O to
200 m/a., 226 ; 0 to 4 amp. Thermo Coupled,

I

30/-; 0 to 20 volts A.C., calibrated 50 cys., |
25-; 0 to 3,500 volts Electrastatic, 35'-. All
24in, fsd,

L.T. RECTIFIERS (new), 6 volts, |} amp.,

76 each, 12 v, |} amp., 10/6 each, 9d. post.
Instrument Rectifiers, S.H., 10 or 20 m'a. types,
4 6 each
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PERFECT joy to build!—The 5-valve ac
or ac/de 3-wave Superhet Assembly (all
main components ready mounted on chassis},
forms the foundation of a powerful receiver
at a price you'll like; send postage now for
full details.—N. R. S., 66, Parkhill Rd., N.W.3.
1",000 Selenium rectifiers by 8.T.C. and
J Westinghouse, 5 types. 30 m.a. to 220
m.a., 50 to 360 volts, all new tested stock.
substantially discounted for quantities.—Applv
for full technical data and prices, Partridge.
Wilson & Co., Ltd.. Davenset Electrical Worﬁs_
1.eicester (8120
3.450 2mfd micropack TCC condensers; 4,580
2mitt  Picopack T(C comdlensers; 750
3mfd Picopark TCC condensers; 250 4mid
Micropack TCC condensers: 1,460 0.001 Metal-
mite 'F'CC condensers; 160 0.002 TCC conden-

sers; 1,200 0.02 'TCC comdensers; 100 0.005
TCC condensers; 1,800 0.01 NSIF condensers;
1,580 0.01 Hunts condensers; 3,000 0.0005

Ilunts mica condensers; 4.000 0.003 Dubilier
condensers; 500 llivac valves X.P., 1!, volt;
900 Hivae valves XSG, 1!, velt; 1,200 3-gang
Hivac valve sccket platforms; 3,000 1 meg
volume controls, 1lin dia; 415 1 meg volume
controls, #in dia; 360yds red Periflex sleev-
ing, 0.5mm int, D; 360yds black Periflex
sleeving, 0.5mm int. I; 720yds yellow Periflex
sleeving, 0.5mm int. 1); 1.000 screening cans
for 19mm valves; 800 1 meg volume controls.
3,in dia (some used); 100 crystal microphones,
Cosmocord with 2 meg. int. leak.—Reply to For-
tiphone. 1.td., 33, Copeland Rd., Rye l.ane,
Peckham, 8.E.15. (8319
lJRI’I‘H RADIOCRAFT, Ltd, the lLeicester
specialisis, offer from their comprehensive
stocks : 'Tuning gear drives as fitted to the
famous American 1RO communications re-
ceiver complete with spindles and stator car-
riers, to-day’s nearest quotcd price £6/10, our
price while they last £1/6,6; rotary conver-
ters, input 24v de, output 230v 50 cycles ac,
200 watts, in steel cases with carrying handie,
ideal for mobile amplifiers, etc., the best we
have cver offered, £3;15; battery commmunica-
tions receivers, type 1224, 5v s’het, R} stage,
1 to 9me in 3 bands, Muirhead dials, guaran-
teed tested and in perfect order, £11; RCA
modulation transformers, 250w, primary
10.40002. secondary 4,350(). for pair of 813s.
£5; moving coil meters, 0-500 microamps,
flush mounting, 1l.in luminous scale, just the
job for a midget nulti-meter, 7 6; sleeving,
's. 1, 115, 2mm, 36yds, 2/6, 144yds 10/-; tun-
ing condensers, standard 3-gang .C005 ceramir
insulation, 13in spindles at both ends for
clockwise or anticlockwise operation, 7/6;
Midget 3-gang .0003, with SM drive and log-
ging device, size only 1l2x11%4x 3in, 8/6; latest
lists post {ree on request.
b‘lll'l‘ll RADIOCRAFT, Ltd., Leicester. 'r'el.
58927. (8623

JPEAKER trans, tapped output, ultra-
3 miget, 5 -, midget 5,6, standard 8/-;
P.P. output (61.6 valves. A /A load 6.600-

ohms), output 7.5 and 15chms. 21/-; Ferranti
P.P. output, heavy duty 2-1 (massive job),
12/6; chokes, ultra-midget 40ma 5/-, midget
S50ma 5/6, standard 100ma 8,/6; hy. duty
150/200ma 12/6; tuning assembly, assembled
and fully wired for s.m.l. waves. ~On chassis,
dial, pointer, J.F.s, coils, padders, etc.
Series heater wiring for use with 6k8g, 6k7g
valves, compleie, factory tested and aligned,
with circuit 85/-; 5v superhet fully drilled
chassis, 11lox5t,::2W%in, 7/-; AVO capacity
bridge, £11; single core screened cable, per
vard 9d; twin ditto 1/-; nuts/screws, 4, 6.
8 BA 6/- gruss (2 gross in all); Centralab
volume controls with switeh, 5.0000hms to
1 meg, 6/-; English and American paxolin
valveholders, 8,- per doz; slow motion drum
drives, Z/-; Epicycle drives, 3/3; SMIL dials,
coloured, 4x3!, 2/- 5x5'% 2/6; 2.gang con-
densers. 0.0005mid 11/-, ditto Tiny Tim fitted
trimmers, perspex dust cover, 2x114x1%in.
17/6; 2-gang, 0.0001mfd 6/-, 2-gang split
stator, 0.00017mfd, 6/-; 3-gang, 0.0001mfd.
7/6; condensers: Electrolytics, 24 plns
gmfd, 350v, 7/6; 8 plus 8 plus 8mfd, 450v.
7/6; 20 plus 20mfid, 150v. 7/6 32mid, 350v.
5/-; 25mfd, 25v, 2/6; paper, 4mid, 1,000v,
7/6; 2mid, 1,000v, 3/-; 4mid, 100v, 9d; drive
assemblies : square plane M/L with escutcheon,
lass, pointer, ete., 11/6; ditto full vision,
SML 12/6; relays, 400chm 12v 3/- 100-250hm
6 or 12v 3/6; line cord, 3way 0.3amp per yd
3/., ditto 2 way 2/-; Weymouth all wave coil
pack  with circuit 36/6; Weymouth midget
i.c. LF, trans. 465 Kcs, pr. 18/9; standard
I.F. trans., pr. 15/-; ditto I.LF.s 2Mecs, each
3/-; M/L tr.f. coils with reaction, circuit,
pr. 7/6; M/L ic. t.r.f., pr. 10/6; SML aer &
osc, pr. 10/6; Bernards publication stockist,
television constructors’ manual, 3/6; car and
portable rudio ditto, 2/6; radio constructors,
3/-; ete.; comprehensive lists monthly; 2t%d
stamp enquiries; postage extra all or lers,

0. GREENLICK, Ltd., 34, Bancroft Road,
Cambridge Heath Road, London, E.1. Tel.
Stepney Green 1334. {8628
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EW, the Albion 3-wave coilpack, the only
pack giving the test data on every coil,

THE | very high gain coils used, a wonderful per
l(ormer only 36/6; Summersbv 1.F.s, 465 ,,
ke/s, Q_160, 15/ per pair; Summersby " S
BRITISH NATION L type midget coils, all ranges in stock, 3/3 " -
each, electrolytics, 16x8x450v. 6/6, 8x450v
4/-, 250 mldx 12v 2/6, 1,000 midsx6v 2/6,

RADIO SCHOOL 25%25v, 2/-; A.C./D.C, 5-valve superhet, com: It is not often in these
| plete less cabinet, incl. purchase tax, £12; .

| tuning units, etc.; to clear, Weymouth mid. times that you can get
ESTD. 1940 get LF.s, 15/- per pair; Weymouth soil pack, R R
30/-; Weymouth type 3 wave coils, 6/9 per somethlng for nothlng, but
pair; Weymouth constructionalddrawmgs. 1 3 “ h
: . per set; terms c.w.0, or €. postage 6 i i i
A privately OV’{ned personally con extra; please note postal address only, prior to s Wl YR LS
ducted coaching service by post moving into larger premises.—Castle Radio, 86, to hear
:\bbe\nlle Rd., Clapham, S.W.4 [8486

ITC metal reus makers’ prue .ul\ame u!

G 10% Sept. 15th
SERVICE  SATISFACTION “r,u,un,/ S LOWTHER-VOIGT
- 03 / a P- o v . » » »

a6/4, 8 High Quality Radiograms

SINCERITY St WegRaT s s [ HE Quality Radbosr

n i l . 94 -

200 250 for 6/12v charger, 250 25 0| Electrograms & Loudspeakers
2/-; replacements for valve chargers, state

ORIGINATORS of the B.N.R.S. make, type, no. and DC O/P; 150w slider We shall be pleased to demon-
res. all values 1/15a8 24/6, p. 8d; 40w floures strate to you, either here in
cents complete from  £6,9/3; 80w from S * .
FOUR YEAR PLAN £10/13/8 com. with refl. and susp. chains, etc., our Showrooms or in your own
carr. extra: 2d stamp for illus. lists; prev, adv. home (if you live in the Home
goods still’ available; terms c.w.0. or pro C .
!l?rmd Sc.o.(ll pf;st goo%s vnly.—~Pearce, 66, Gt ounties).
ercy St., London, W.C.1. (Nr Angel). [8577
Covers full syllabus of AM.IEE. ADIO CLEARANCE, Ltd., 27, Tottenham Come and see us and
A.M. Brit. LR.E., and C. & G. Court Rd., W.1. Mus.  9188.—Mains h lity at its best
trans., PRI 2(330% 50 ¢/s. seca. 500vo, 500v. ear quality at its dest.
a P . 170ma, 4v 4a C.T., 17/6, ine, carriage. PRI
RadlEo and T_elecommumcatflons gggv zsgoc/s,(ge?..wskv 30ma (5kv no load), If you cannot call, drop us a
xaminations at a cost o v ma “.W, rects, in para), qv 1.5a, o :
4v 1.2a (ins. for tube heaters), 6.3v 2.7a, 4v postcard an,d we will arrange a
d 24a. with 3 valveholders for rects. mountcd demonstration
8 - PER DAY and \l\'ired ;‘]ealw(ly forluse. 37/6 carr. paid; o o ow Home
smoothing chokes, 2.5h 200ma, 7/6; electro- r n
Ivtics, Bmf 170v wke. 2/3, 8mf 450v wkg, 3/3, | ) Acic] *
Free Booklet from : 33008, ot 3500 a1 %5/0" ?/-' 36/24/'“'
- 350v 5/86, mi{ 350v 4/-, 16/8/4/4 500v 6/6, F
. . 25mi 25v 2/-, 50mf 12v 1/9, 100mf 12v bake ‘
Studies D"ﬂ:torl B-N-R-s-l lised tub 1/-, 100m{ 6v cérdbonrd wire ended ELMSLEIGH RAnIo co'

66, ADDISCOMBE Rd., CROYDON || i/- Meters: 030 ma, 2lin scale, flush mount- | | 1102, London Rd., Leigh-on-Sea, Essex
ing, 8/6; 0-750ma plug in, 2%in scale, cali-

Phons : Addiscombe 3341 brated for use with thermo.conple, 9/6. Ex Phone : Leigh-on-Sea 75168.
| R.A.F. visnal indicators: a huge purchase has |
enabled us to offer two types at reduced prices -
Type 3. containing 2 complete Weston 300

g — < micro amp movements in bakelite case, 5/-;
= FRIN cross-over necdle t,\'[;e, as used with R1155. DYSTONE ,
- containing two complete meter movements, 60- ‘
2o | 100 micro amps, by Weston, Ferranti, ete., ED 640

This unique handbook 5/11. Lightweight high res. ‘phones as used i
shows the easy way to with " 58" set. 7/6: electro voice mikes, also We are now booking orders for this

sec M. h IS 58" set, 4/6; trans. for mikes, 2/-; 12v R R i
:\elflu[;n?tlli\l.riil-Al\elc;‘.ElE vibrator trans., 5/6; small sizc\fl.li. trans.. first-class communications receiver.
o i et 465 ke/s, 12/6 pr.; epicyclic, S.M. drives 6-1 A A

City and Gnilds, etc |mi“ it standard Liin spindle 2/-: ex-Ad. || Demonstration model on view at

our Show Room.
EDDYSTONE ‘504’ in stock.

WE GUARANTEE- miralty 8. M. dials, ratio 100 1. fit 3)gin spind.,
“NO PASS—NO FEE.” 7,6; ex-Army No 38 sets. 5-valve trans.-rec.,

range 7.4-9 me/s, complete with 2v valves and

Details are given of over 150 junction box {as used with No, 19 set in
3 Diplomacoursesinall tanks), 45/-; throat mikes, 3/6; rod acrials, || 52 Page Catalogue of Components &
- branches of Civil, Mech,, < section, in_ canvas case, 7/6: high voltage Accessories | /- Post Paid
3 Elec., Motor, Aero,. Radio, oil-filled condensers, 0.1mf 12kv test,, 6'-; ! '

Television and  Produclion toggle switches, .P. D.T.. 2/11: bakelite N.P.

2 ) Engineering, Tracing, Building, S.T., 2/3; metal rectifiers, 12v la bridge type, B.T.S

:‘_:i Gost." E,El'phynfe,“t' R?A.g 4/6; 250v 6Cina LW, 476 high voltage 1.100. The Radio Fi f.h s h

b Maths., Matriculation’ ctc ROOv 2ma, V/6; tuning mndcuser? (I)OO(Ii)Shsmall € Radio Firm of the South.

= 0 U . size, 2 gang. 11/6; moving coil headnhones, H

:’. Saieguard you: future; send slightly vsed. 10/6 pr.: power carb. mikes with 63, London Road, B"ghton L
>4 for your copy at once—FREE sw. in handle, 6/-; powcr units with rotaryl Sussex.

- B..E.T. 381 SHAKESPEARE HOUSE, trans. and carbon pile V reg., input 24v.

17, STRATFORD PLACE, LONDON, W.1. outputs 300¢ 30ma. 6.5v 3.5a, with 12v in

will give ?00v 35ma, 15/-: volume controls.
— wire wound. 3w type, no switch. 200Q, 400Q. | ————————

5000. 1K, 2K, 10K, 20K. 50K. 2/6: 2 gang.
500/5000 3/6 5K/50K 3/6. 2w 300 minia- [If

| ture 2/-, 500Q 15w 4/-; 50K, 10w, fully
COVENTRY— shielded prcﬂsxon type atfenuators. 7/6 volume BRITISH SOUND RECORDING
controls carb., no switch. 10K, 20K 50K. ASSOCIATION

| 100K, 1m, 2’-¢ 2 gang IM/IM. 3/6; minia-
RADIO ture carb,, 1K, 20K, 100K, 200K, 1/6: 4-bank
switches with 9in locator, 2Win spimlle. 3

wafers, 2p 4w, 1 wafer In 4w, 6/-; other

@ Covers the interests of professional
recording engineers — amateur recordists

COMPONENT SPECIALISTS SINCE 1925 | SW, 1p 3w 1/9, 1n 9w 2/6, 2p 2w 2/-, Ip and all interested in high quality repro-
PP NAPP ’ 6w dzn 3/- 2p 5w 3B short spin 2,%; tnbglar duction,
THE S VALVE conds.. 0.001 1.000v. 0.005 1.000v. 0.01 1,000v “ MRS .
A 0.02 350v. 0.04 350v, 0.05 500v, 6d: 0.1 350v, ® “Sound Recording ™ the official Journal

published quarterly. Single copies 2/6 or

7d: 0.1 500v. 9d: 0.1 600v. bakoh%ed 61 0.25
3 WAVE BAND, SUPERHET., A.C. 500v. 9d; 0.5 350v, 1/-; mica counds.. 0.0001- 10 - per year post free.

& A.C./D.C. MAINS VERSION, 2-3-5, 4d: 0.001-2.4.5, 5d: 0.01, 6d; 0.005 l @ Publications available to members cover
NOW AVAILABLE, CIRCJUIT & 1;02?‘]\'_ “':;znd 7(15 01.800;0 32;)0\;0 “llgé)niggl mﬂg?‘le"c‘ chscdandd film recording, biblio~
ceramie conds. 2. 10, 20. W
FULL DETAILS 6d. POST PAID. silver micas. most valves 10pi{-6000pf, 6&d. Bmp .;”' :tan "hl'"lms‘ — inf .

(Latest list of components 3d.) vitreons res, 10w, 500, 2500Q. 5000, 1/6: 20w | @ Details of monthly lectures, information
with clips, 2K, 8K -120Q. 2000, 2;-: 40w bureau, visits and membership application
COVENTRY 14K, tapped af 12K, 3/-: valve holders, 4p | form from:
RADIO UX, 5p Brit.. Mazda Oct.. all amph., 6d; In
DUNSTABLE ROAD, LUTON | o o o’ B%005 Fi | oA, Lot
6 icalex 1/-, céramic 1/6, Special offer p
, (L ||| e Ml Gl it il G BCM/BSRA, London, W.C.1.

68001, wired aeross plns. 84 {8601 {




’
November, 1947
ELECTOR switches, 5-bank, 25-way, per
. bank 20/- each; toggle switches, telephone
jacks, press switches, 20-way tag boards, E.S.
holders, lead ends, E.8. holders, screwed, Yax-
ley type fwiwh, 3-pole 2-way, each 18/- per
dozen; voltmeters, 0-40, ampmeters, 0-50, 15/-
per pair; condensers, 8mfd 700 volt, 6/- each;
condensers, 4+4, 500 volt, 3/6 each; conden. |
sers, 1lmid 250 volt, 6/- per dozen; Slydlock
fuses, 15amp, 15/. per doz; rotary switches,
5-section, 10-pole, 15/- eacli; 10-scction, 20-
pole, 25/- each; 0.0003 tuning condensers, 3'-
each; relays, 200 ohm, 3/- each; Octal plug
tops, 1/- each: postage extra; delivery by re-
turn.—-Particulars, Denfords Engineering Co.,
Ltd., Box Trees Mill, Wheatley. Ilalifax,

8221
WANTED, EXCHANGE, ETC.
ANTED, post- and pre-war
sheets.—Particulars to Box 2593. (8324
AGNAVOX speaker, model 154, 2,500
E coil, 2 ohms, 8 coil.—Box 3542.
WA NT'ED, ARS8, H206. or recent super-
pro.—Timms, 58, Elm Av,

. Eastcote,
Ruislip, Middlesex. 8608
" IRELESS WORLD,” Feb.,, April, May,

June, Sept., 1947; state price.—Hooper,
* Roma,"” Teignmouth. [8388
ANTED urgently, ILM.V.
television transformer No. 24312B.—
Midelton, 16a, Castletown Rd.,, W.14. [8518
NTED, 44, 45 and 46 s.w.g. enamelled
copper wire, or similar covering.—The
Exeter Ignition Co., Ltd., Summerlund
Exeter, Devon (8337
IENUINE; £50 cash offered for either an
X A.R.88 or Kddystone 504 or 640; ur-
gently required: receiver nmist be in good
condition ; —Box 2887. [8397
N.OW, 8M & Co {RADI0), Ltd., requue

servive |

high-voltage |

8t.. |

the following: new or :econd-hand radio |

receivers and radiograms; all classes of radio
test equipment; highest cash prices paid.
G. W. SAMPIH & Co. (RADIO), Ltd., 2, Cecil
Rd.. Southgate. London, N.14 Tel. Enter-
prise 5463. [5116
th\’l‘lill. R.AF. pattern C.R.T. focus coil
10QB/191 and scanning coils from as-
sembly  100QB/144; also television scanning
transformers.--* Woadlands,” Cropston, Leics.
Ml RPHY bafle model with short
can any ddealer give immediate delivery,
taking Ferranti 146, scarcely used, part ex-
change; locality London.—Reliance 2900. (8326
LTRGEN'I‘I,\' needed for export, M.E.A, pat-
terns 72, 74 and d4a laminations; Seott's
pattern 130 and 4a laminations or equivalent
in iron; 398 gauge copper wire, enamelled.
Offers to A.W.F. Radio Products, Ltd.,
Borough Mills, Bradiord. (8526
F buy for cash, new, used, radio, electri
cal  equipment., all types; especially
wanted, radios, radiograms, test equipment,
motors, chargers, recording gear, etc.—If you
want to sell at the maximum price, call, write
or ‘phone to University Radio, Ltd.. 22, Lisle
St., Luicester Su., W.C.2, Ger. 4447.

REPAIRS AND SERVICE

1\/ AINS transformers rewound. new
formers to any specification.
MOTOR rewinds and complete overhauls; first
class workmanship, fully guaranteed,
F. M. ELECTRIC Co.. Ltd., Potters Bldgs.,
Warser GGate, Nottingham. Fst. 1917. Tel. 3855.
AINS transformer rewound and con-
structed to any specification; prompt de-
livery.—Browa. 3, Bede Burn Rd., Jarrow, 3460.
OUDSPEAKER repairs, British, American,
4 any make, moderute prices.—Sinclair
Speakers, 12, P’embroke 8t., London, N.1.
Terminus 4355, (3308
]' OUDSPEAKERS repaired; transformers,
4 ¢lock  coils.  chokes, rewound; prompt
attention; prices quoted.—F."Mason, 5, Balham
Grove, Balham, [London, S.W, (7667
LECTRICAL measuring instruments skil-
fully repaired and recalibrated.—-Electrical
Justrument Repair Service, 329, Kilburn Lane,
London, W.9. Te¢l. Lad. 4168, [6935
LCK-UPS, replacement eoils for Garrard
type, etc.; 5/3; trade enquiries invited.—

trans

Radiocrafts. 10, Goedmayes Rd., Goodmayces,
Essex, Tel. Seven Kings 4557. [7919
EWINDS aud ronversions to mains an

output transformers, from 4/6; pp equip-
ment a speciality. —N.T.. Rewinds, 4, Brecknock
d., N.7. Tel. Arnold 3390. (6283
“RVICE, with a Smile.”"—Repairers of all
types of British and American receivers;

coil rewinds:; American valves, spares, line
cord.—F.R.I., [Ltd. 22, Howland S8t. W.1
Museum 5675 [1575

REPAIRS to moving coil speakers, cones,
coils fitted field rewound or altered:
speaker transformers,
guarantee! satisfaction,
mains trans. accepted.

L.S. REPAIR SERVICE. 49, Trinity
Upper Tooting, London, S.W.17,

clock coils

prompt service; no

Rd..
[4819

waves; |

rewound, |

Wireless World
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THE « FLUXITE " QUINS AT WORK

** What's wrong with our wireless to-night?
I'm sure we fixed it all right
Yes its squeaking and bleating
And keeps on repeating
** Now twerps—go and fetch the FLUXITE,”

o
See that FLUXITE is always by

you — in the house — garage —
workshop — wherever  speedy
soldering is needed.  Used for
over 40 years in Government
works and by leading engineers
and manufacturers.  Of all Iron-
mongers—in tins, 10d., 16 & 3/-.

TO CYCLISTS! Your wheels
will NOT keep round and true
unless the spokes are tied with
fine wire at the crossings AND
SOLDERED. This makes a much

stronger wheel. It's simple—with

FLUXITE—but IMPORTANT.

The FLUXITE GUN puts
FLUXITE

where you want
it by a simple
pressure.  Price

1/6, or filled, 2/6. B>

A
ALL MECHANICS W/, WVE >

FLUXITE

IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF “ SOFT”™
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOCLS with FLUXITE. Price 1. each.

FLUXITE LTD.

(Dept. W.W.,), Bermondsey Street,S.E.{

{ replacement bobbins,

| types transformers,

Adverlisements 53

OUDSPEAKER repairs, vac rewinds, elec-
tric clocks, gram motors and pick-ups re-
wound and repaired; inr real service send {o:

l.aycock Bros. 36, St. Stephens Rd., Man-
chéster Rd., Bradford, Yorks. (8507
TURDY rewinds, mains transformers,

chokes and fields; we give prompt delivery
and gnarantee satisfaction; 14 years' expert
ence; prices on request.—Sturdy Electric Co.,
Ltd., Dipton, Neweastle-on-Tyne. (4316
I OUDSPEAKER and transformer repairs
4 "“almost by return of post”; we offer Lhe
quickest service in the trade, at competitive
prices. Send 1d for our monthly service bul-
letin, Dept. W.—A.W.F. Radio Prodncts, Ltd.,
Borough Mills, Bradford. Yorks. Tel. 22838.
I OUDSPEAKER repairs, any make, reason.
4 able prices, prompt delivery, to the trade
and quality fans; 25 ycars’ combined experi-
ence with Rola, Magnavox, Goodmans, Celes-
tion.—Sound  Service Radio, 80, Richmond
Rd., Kingston-on-Thames. Kin. 8008. [4977
EW INDS, mains translormers, speaker fleld
coil, chokes, high-grade workmanship, 7
day delivery; new transiormers constructed to
customers’ specification, singly or in quanti-
ties.—Metropolitan Radio Service Co., 1021,
Finchlev Rd., N.W 11. Speedwell 3000. (3719
()4-11()UR service, 6 months’ guarantee, any
~ transformer rewind, mains outputs
and i.fs., etc., all types of new transf, etc,
supplied to specification; business heading or
service card for trade prices.—Majestic Wind
ing Co.. 180, Windham Rd., Bournemouth.
C()ll, specialists.—'I"uning and osciliator coils,
1.1, L.F. and mains transformers re-
wound and wound to specification; wavewind-
ing, .8, repairs.—Electronic Services
(RT.R.A), 17, Arwenack St., Falmouth,
Cornwall; and 49, Uxbridge Rd., Ealing, W.5.
»ICK.-UPS, replacemeunt coils for Garrard
type, etc., 5 3; rewinds to clock coils.
fields, transformers, ete., replacement Marconi,
ILLM.V., mains transformer coils, 18/-; 48-
hour service; tradc enquiries.—Radiocralts, 10,
(ioodlmaves Rd., Goodmayes, Essex. Tel.
sSeven Kings 4557. (8505
OILS and transformers manufactured to
specification, single or quantity; vewinds
to all types ol coils. transformers, etc.; quali-
fied consulting engincers available to help
solve your problems; first-class service and
deliverv.—Millett & Holden, Ltd., 2, Pembury
Rd.. Westeliff-on-Sea, Essex. (8480
l EWINDS.—Armatures, fields, translormers,
. pick-ups. vacuum cleaners, gram. motors,
speakers refitted new cones and speech coils.
A'l guaranteed and promptly executed. New
vacuum eleaners, most pepular makes, 8end
stamped addressed envelope for list of radio
spares and c.0.d. service,—A.1.8. Co., 261-3-5,
I.;chfield Road, Aston, Birmingham, 6, 8238
. Cottenham,

] OUDSPREAKER  repairs .
4 the leading repair speeialist of the north,
for your loudspeaker repairs; all types re-

paired, fields rewound to any resistance, field
keen competitive prices
and quick service; send to L. Cottenham
Loudspeaker Repair Factory, W hetlev Lane
Bradford, Yorks; enquiries immed, attentio:n. .
ATIONAL RADIO SERVICE & TELE
VISION C0O.—Trade service engineers;
immediate service any district; rewinds to all
armatures, motors, loud-
speaker cones, speech coils fitted, British 'a_n(l
American components and valves; enquiries
invited for contract trade sgrvice; muluplle
transformer winding.—63, igh St.. 8t John's
Wood, N.W.8. Primrose 6725, . (6752
EGALLIER’S, Ltd.—Service with a guar-
antee. If you cannot gel vour receiver
serviced, let American specialists do the job:
first-class workmanship only; specialising in
Air-King, Belmont, Challenger, Delco, Detrola,
de Wald. Emerson, Ferguson, Garod, Hammer-
lund. Tallicrafter, Lucille, MeMurdo, Silver.
Midwest, Majestic, Pilot, Philco, Scott, Spar
ton. Zenith, R.C.A., ete,, also any British set:
due to lack of accommadation onr service
branches are still dispersed; therefore apply for
forwarding instructions before despatching sets;
s.a.e. with all enquiries.—Degallier’s, T.td..
BCM/DEGY, London, W.C.1, (8043

MISCELLANEOUS

PEECH disability; Mr. IL. V. Hemery cor.-

sults at Wigmore Hall Studios, W.1.
WILLING slotmeters, 5. 10, 20, 40a; [rom
+ 35/-. -Quicke, 1, Barnfield Rd., Paignton.
]' ARGE quantities cf new nnused Uni-Radio
4 cables, various patterns, for disposal.—
Box 2984. [8471
‘ AVE-WINDING machine, designed for
cheap manufacture, requires exploitation.
~—Interested parties write Box 3532, (8576
ALUMINI[’M chassis and panels to your
own specifications, [rom 3/9, plain or
punched.—13, Bencc Lane, Darton, Barnsley.
v W.,” .Jul, '42--Dec., ‘45 or '45; " Elect
'46; offers.—

'41--Apl.
(8612

Eng..” Aug.
Dorset.

Verrinder. Iwerne,
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A New
GRAMOPHONE
UNIT

Specially designed for use with
Lightweight pickups

% Heavy cast, non-magnetic,
12 in. turn-table

% Hightorque,frequencycon-
trolled motor, 200-250 volts

50 cps.
% Robust direct mounting
plate 14 in. <12 in.

Price (Exl. Pickup) £6 0 0
P.T. Extra £1 6 8

B.B. LTD.
39/43, WEST HILL, SW.18

PUT 8765

AMERICAN
MAGAZINES

In the following list of
Famous American Publi-

NFORMATION
I

l
|

cations is a magazine you |

require.
One year
THE RADIO AMATEUR CALL BOOK 35s. 0d.

RADIO MAINTENANCE... 17s. 6d.
ELECTRONICS ... 75s. 0d.
AUDIO ENGINEERING . - 20s. 0d.
“CQ" THE AMATEUR IOURNAL 17s. €d.
REFRIGERATING ENGINEERING 17s. éd.
AMERICAN PHOTOGRAPHY ... 17s. 6d.
POPULAR MECHANICS ... 17s. éd.
POPULAR SCIENCE 17s. 6d.
TELE TECH (2 years only) 37s. €d.

Send your remittance and order to us
and we will arrange for the American
Publishers to forward you regular
monthly copies post paid with the
minimum of delay.

DALE INTERNATIONAL
Publications Ltd.

105. BOLSOVER STREET, LONDON, W.|

Telephone : Museum 1023

| fum angle,

] AR(JP, ml(‘tn offer (‘\Clll;l\t ~elhing rlghl:
4 to house-to-house salesmen, smart appear-
ance; exp. not essential,—Box 3452. (8550
II\I‘ cells ideal for 'phone and bell bat-
teries; 40 for £1/6/8; c¢.w.0., exceptional
bargains.—Matthews Stores, Ltd., 166, High
St., Sheerness. (8332
\ ULTI-winders and wave winders supplied
from standard types, or made to custom-

ers’ special requirements.—Symax, Ltd., 39,
St. Ceorge's Rd., Reading. 8462
required of '‘Santo™ car

radio, anyone possessing or knowing same
please communicate with J, W, Peck, Radio
Engineer, 132, Town St., Iiorsforth, Leeds.
RAND new aM surplus 2-volt radio ac-
cumulators at ‘ess than half the usunal
pn(‘e 8/6 post paid; trade suppllcd—l)ept
Enfields, High St., Midsomer Norton. Soni.
URGLAR alarm control boxes, with full
instructions; cau be fitted b,\ any com-
petent electrician; post free, £6/17/6, c.0.d.—
Radiolarm, 4, Bourne Circus, Ilayes, Middx,
IRCUIT diagrams (individual designs) to
order; chassis assembled from own parts;
home-butlt apparatus completed, adjusted,
wired, calibrated; rebuilt if damaged, as re-
qulred —Young, 3a. Bridges Rd.. Wimbledon.
T() follow their all-triode d4watt amplifier,
Nuplans announce their 15watt push-pull
cirenit with two-tone controls and negative
feedback.—Plans andl circuit  details from L.
Bradley, Whinnie Knowe, Escalls Cliff, Sen-
nen, (orn\mll s.a.e, for Testgear Plans List.
TERICAN magazmes available,—F.M. and
Televizion, 30/-; Radio Cralt, 19/6; C.Q.
(Amateur Ila(lin), 18 6; Q810 (Amateur
Radio), 21/6; Radio Nm\s, 25/-; Audio Engi-
neering, 17/6. incl. one year. —I‘or fnll list of
radio and other magazines s.a.e. Willen, Ltd.
(Dept. 52), 120, St. George’s Rd., E.10. [8239
S'l‘l—l}il, instrument cases, dimensions, 8luinx
2 8inx6lyin, sprayed matt black, with
lid "and chassis, only 7’6, post and
packing 1/6 extra; radio kits, the best and
cheapest on the market write for details;
send stamp for bargain list that will save you
pounds.—Ronald 1. Brown, 63, Salisbury Av.,
Farnham Rd.. Slough, Bucks. 18359
URALU\IIN tube, 1lin 20 gauge 9d ft,
13ft 9/-, 7/16in 16 gauge aluminium
tube 6d ft, max 12ft lengths; aluminium
chassis 18 gauge 10x8in 5/6, 12x9in 6/
16x8in 6/6, 20x8in 8/-, 22x10in 10'6; all
21,in depth; aluminium sheet 22 gzauge 1/4,
20 gauge 1/9, 18 gauge 2/-, 16 gauge 3/
sq ft; all postage extra; also in stock alumin.
53, %, lin; flat strip, moulding,
send s.a.e. for list of aluminium, etc.—Fan-
thorpe 6, llepworth’'s Arcade, Hull. [8285
DIO and electrical accessories ex stock
bB\ brass locknuts, 1/10 per grosg
(minimum 20 gross); a \arled selection of BA
screws, nuts, bolts, etc. (list on application).
Paxolin strip and tubing. 2/- per 1b; twin
screened flex, 50/- per 100 yards; 50 000
ohm wire wound volume controls, 25/- per
«lozen; coil and valve screen tins, 19/16inx

hinged

135inx4%in, 3/- per dozen; tinned copper
wire (minimum 56lb), 2/- per 1b; radio
thdSSlS, 8inx6thinx2l%in, £5 per 100; trans
mitter racks, 21inx19inx17in, 15/- each

I()IIN DOWN'TON & Co., 89, lhgh St., Epp-
ing, Essex. Tel. Epping 2163, (8282

WORK WANTED

NSTRUMENT gear cutting capacity.—Lloyd
& Ramsden, HHuntingdon 8t., Nottingham.
I IGHT press capacity available up to 25
4 tons, and assemkbly, in London area,—Box
[8074
formers, all types made to your re-
quirements, large or small quantities.—
Box 2809. (8356
ASSI-).\IBLIN(:, wiring and construction of
small elec. equipment; qual. work, quick |

deliv.—Smeca, Ltd., 74, St. James St., 15.17.
E make wireless and radmgram cabinets
for home and export; immediate de-
liveries,—Radiac, Ltd., 26, Brondesbury Rd.,
London, N.W.6, Maida Vale 8792. [8025
‘()X\\ INDERS, 74a IKast 1ill, Wandsworth,
S8.W.18, are now able to quote you, for
your llght press woirk, Llank form or pierc-
ings, milling, turning ‘and guillotining. {8382
( UALITY enthusiasts! 1llave that new high
fidelity set you are contemplating de.
signed and/or built by a specialist; all types
of apparatus built to requirements. 2 Write for
quotation to BCM 'HIFIDEL, London, W.C.1
ET us build that new radio for you; each
receiver is specially designed, under
laboratory conditions, to fulfil your most
oxactmg requirements.—For further details:
E.D.C.O0, 24, Belmont Circle, Harrow, Middx.
Dlll\\\l\G and tracing \\ork for radio and
electrical engineering, jig and tool and
light engineering, photoprinting; full sets of
drawings undertaken to commercial or Minis-
try standards.—Drawing & Tracing I.td., 456a,
Ewell Rd., Tolworth, Surbiton. "Phone Elm-
bridge 7406. (7703

Wireless
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5th S8ALE.

G@n

By Order of the Mijnister of Supply.
WITHOUT RESERVE.

B ASHCHURCI, GLOS
(Within 2 miles of Tewkesbury and 7 of Chel-
tenham).
Sale by Auction
of
‘ A large quantity of GENERAL STORES,
l including :
RADIO EQUIPMENT, PHHOTOGRAPHIC
:}C('ES‘SORHCS, FILM WASHING MA-
CHINES, GLAZING PLATES, etc.,, ROPE

and CORDAGE, TRAILERS, large as:ortment
of HAND TOOLS, etc.. CABIN TRUNKS,
« \BXVEIS etc,

Auctioneers :

BR[’TON_ KN()\\'LHS & COV.

in conjunction with
EORGE ONL.
G"rE H

SALE DAYS: TUESDAY, WEDNESDAY,
THURSDAY and FRIDAY, NOVEMBER 4th,
Sth, 6th, 7th, NOVEMBER 1lth and 12th,
1947, at 11 o’clock punctually each day.

VIEW DAYS: THURSDAY and FRIDAY,
I OCTOBER 30th and 31st, MONDAY, NOVEM-
BER 3rd, and MONDAY. NOVEMBER 10th,
from 10 4.m. to 4 p.m., and on Sale Days from
9 a.m, to 10.30 a.m.

CATALOGUE, covering complete sale, price
6d. (postal orders ONLY), may be had ‘of the
Auctioneers, Bruton, Knowles & Co., Albion
Chambers, Gloucester (telephone Gloucester
2267), or George Hone, Tewkesbury (telephone

l‘e“keshury 10). NOTE : Applications for
catalogues to be sent in envelopes marked
ASH top left-hand corner.

CATALOGUE

ADMISSION WILL BE BY
ONLY.

REWINDS

Send your burnt-out radio
transformers to be rewound.
No technical data wanted.
Post Transformer well packed,
labelled with your name and
address and marked
“ For Rewind”
A new * Telecraft ** Cone and
speech coil will improve your
Loudspeaker.

SOUTHERN TRADE SERVICES, LTD.

297/299, HIGH ST., CROYDON
MORSE CODE
TRAINING

There are Candier
Morse Code Courses

for
BEGINNERS AND
OPERATORS.
Send for this Free
“BOOK OF FACTS”
It gives full details con-
cerning all Courses.

THE CANDLER SYSTEM CO.,,
(Room 55W), 121 Kingsway, London, W C.2
Candler System Co., Denver, Colorado, U.S.A.

-
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NOW IN STOCK

IMMEDIATE DELIVERY
SPECIAL

VARIABLE SELECTIVITY LF, TRANS-
FORMER

465 kes., giving the choice of three degrees of welectivity,
1. High Seclectivity. 2. Medium. 3. High Fidelity.
Controlled by three position switeh.  Iron cored,
acreened.  The second LF.-is centre tapped on both
primary and secondary to reduce damping. Circuit
diagram supplied. Price €1 per pair.

NEW CIRCUIT
A C.T.R.F. High Fidelily Reseiver. 5 Valves,

2 H.F. stages. infinite lmpedunce detector, Triode
output. Two wave-banlk, Medinm and Long.  Pro-
vision for P.U". and Ext. Lowlspeaker. Blue prints,
3 6. two practical und one theoretieal,

6-VALVE SUPERHET CIRCUIT

3 Wavebands. A.C. only,
A circuit that will plzase the most critical.

This eircnit has been designed to receive all worth-
while atatione on the medivmn wave band (200 J
metres) with a high fidelity E
(16-47 metrer) are as good a« « ined on some purely
ahort-wave receivers. Australia and America bave
been recefved regularly by many or our customers
at loudspeaher sirength. Long Wave: The tew
atations now operating are well received.

Valve Sequnence. Frequency change ECH35

utput, Short ares

LF.

Amplitier EI'3%.  Second detector. first LF Amplitier
and AVC, EBC35. Connections for  gramophone
piekeun

Coils, [hst Iron-cored unit. completely assembhled,
eallibtuted and tested,

Chassis, 16 gauge aluminimom, strong and  rigid.
Three fises mounted on Mains Transformer. 2 for

ming input primary, one in n ive rectitier feed,
giving absolute safety 1n case of brezkiown or electro-
Ixtic condenser, overload or acelilental short eimait,
thus preventing burning out of mains transformer,
Controls are as fullows :—

Tone Control, Auta Volume Contrel combined with
an off switch. 3 Wave.band Wave-change <witeh,
Tuning control with slow motion drive and the three
wive hand dial mounted on alimininn front panel
with magic eye indicator atwve panel.

We should like to emphasise the excellent quality of
repreduction.

Blue Prints. 2 [I'ractieal and 1 theoretical with
detailed priced list of components, 3 8 per net.

We are always pleased to demonstrate Receivers bnilt

from our blne prints without obligation, and you are
cordially invited to call, see and listen.

One minute’s walk from Chancery Lane
Underground Station

LONDON W.C.\. Phone: HOLborn 463/

AVOMETER Model 7
(Carr, and packing 2/6 extra)

Avominor DC Test Meters*
Avominor AG/DC Test Meters*

Stuart Centrifugal Eiectric Pumps
ior all pumping purposes, garden lountalns ete,

adjustable fountain jet, 5 3,

Morphy Richards Cyldon Door Chimes ...
Post Free,

(The L.R. Supply Co. Ltd.
BALCOMBE

cst. 1925

307 HIGH HOLBORN.

World

DELIVERY from STOCK

. 81910 0

. 4 Gns

£3 10 ©
'Plue 1/ Regd. post and supplied on Easy Teims if
desired.

No. 10. 100 gitlls. p.h. 2510 6|
No, 11. 300 o e e . 8618 0
Inc. foot valve and strainer, carr. paid. STUART

49/6
The LONDON RADIO SUPPLY Co.

CUSSEX

SLEVISION aenial imstallations aud aeria
maintenance, fuli range of antennas sun
pliel and/or installed by experts; removals
and re-crections arranged; our pre-war Trade
Service ilept. is now open —-Brmhurm from
Wolsey 'Pelevision, Ltd.. Brixton 1l
S.W 2. 'I'nlse [ill 1240. (7320
RLSL\RCH engineers with well equipped
clectrical and mechanical laboratories and
Jdrawing office, are prepared to undertake the
design dnd/or fabrication of special scientific
and industrial equipment; the organisation is
suited to the design or research on the indus-
trial electronic and other fields, also the design
and construction of specialised and all(l"dl‘\
apparatus.—Box 3525, (8559
I ARGE firm of woodworkers are develop-
4 ing mills, machining, veneering, 5-
sembly and finishing shops for specialised
production; these shops will be eontrolled
by men of leng technical and practical ex-
perienc these  cerviees  will be  available
shortly, and we invite cnquiries from firms
of goed standing or their accredited agents:
the plant is most modern and capable of
fabrication of a high-class production; tech-
n service available (o prospective clients
immediziely.—Rox 2594. 8325

SITUATIONS VACANT
Vacancies advertized are restricted to persons
or employments exrcepted from the provisions
of the Control of Engagement Order, 1947.
ROWN AGENTS FOR THE COLONIES.
Applications from qualified candidates are
invited for the following post:—
RADIO Officer required by Nigeria Giovernment
for 18-24 months, with prospect of permau-
ency. Salary according to age atd war ser-
vice in scale £600 to £800 a year (including
expatriation pay). Outfit allowance £60. Free
passages. (‘andidates under 40, must hold a
Postmaster General's firstclass ecrtificate (or
equivalent) and have had recent experienee in
operating wireless and direction tinding sta-
tions used for air service circuits, Apply at
ance by lett r, stating age, whether married or
single, and full particulavs of qualifications and

experience, ainl mentioning this paper, Lo the
Crown Agents for the Colonies, 4, Millbank,
London, 8.W.1, quoting M/N 18280 on both

letter and emelnpc (8496
RAI)]() testers required by large manufac-
turing firm in Erith; cxperience in pro-
duction testing.—Apply Box 3446. [8516
( UALITY control engineer required by firn
manufacturing radio and electrical equin-

| ment, S.E. London area. —~Apply Box 3436.
EST gear maintenance engineer for main-
tenanee and development. o( roduction

and laboratory test eqmipment; ay week;

salary according age and exp. —-Box 3438,
EADING London amateur iealers have va-
4 cancies for counter staff; seniors (must be
Hams) and juniors; vacaney also for shorthand
typist.—Full details salary reqd. Box 3440.
UNIOR engineer required for development
¢J  of radio components by progressive com-
pany in London area; degree or equivalent in
electrical engincering essential.—Box 3442,

RADIO service enginecer wanted for t(rade
organisation; considerable practical ex
perience eﬂaentlaf—\\'nte only, Visor Service,

Litd., 153, Salway Hill, \\oo«lfnrd (ireen, lssex.
UNIOR Iaboratorv assistant  with some
knowledge of ph\sus and some electrical
training,.—Write, giving details of experience,
age, ete,, to: H. Hunt, Ltd., Bendon
Valley, S.W.18 (8354
Tl'l LEVISION aerial installation engineers re-
quired by expanding London company;

working knowledge of radio, goad head for
heights and able to drive; good wages and
bonus.—Box 34335, (8483
ALE progress clerk required by large
radio manufacturers, 8., lLondon area;

must have oxperience of purchasing progress;
write, stating age, experience and salary re-
quired, HBox 2597. 8329
OMP SNT radio service engineer required
with expcerience on all makes reccivers,
television knowledge useful; North London
area.—Apply Ferguson Radio Corporation,
Ltd., Gt. Cambridge Rd.. Enficll. {8500
CHEMICAL lahoratnn assistant, age 16
to 18 years. required for manufa('turln;
concern at Surbiton; Matriculation or equiva-
lent standard of education essential.—Write.
stating age, exp. and salary req.—Box 3534.
JOVERNMENT department has vacancies
X for radio mechanics experienced in model
shop manufacture, assembly and test ol com-
muniration equipment; salary commencing at
£250 rising by annua] increments to £375.—
Replies to Box 3437. [848%
SENIOR and junior radio service engineers
required for rapidly expanding service
establishment; good class work and pay, with
excellent prospects; ex-Service radio mechanic?
welcomed. —Apply F. S. Knowles, 403. Croydon
Rd.. Caterham, Surrey. 18475
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R.—1D3, 1D6, 5B/250A, 6B6, 6K6, 6K7, 68J7,
T7, 6V6, 7B5, 7B7, TB&, 7C6, 7Y4, 812, 92,
10D1, 1113, 11D5, 128R7, 25Z4, 15D2.
COSSOR.—2P, 4T PB, 4T8P, 138PA, I3VPA, 408174,
41MHL, 41MP, 41MPT, 41MRC, 4i8TH, 42.0T,
4207T-DD, 42PT B, 202VP,202VPB,203THA, 210D DT,
21013 (;, 2I0LF, 2158G, 220H PT, 2200T, 220P, 220PA,
DDL4, MP/PEN, MS/PEN, M8 PENB, MVS,PEXN,
OM4, ()Mh oM9, 0\“0 PTIO 8130
BIVAC—\I) XH, \L..\P X8G, XY.
MARCONI/OSRAM,—CRT-E4102/B/ 1342,
163, DA30, DG2, DLES, I'L74M, l)\ll GTIL GUB0,
H3u, H63, HA2, HD24, HL2, K741,
KT«N l\Thl KT63, KT66, l\’”l K TW61,
KTW63, hTMl KTZ63, KTZi3M, 1.2B, 163, LP2,
L8513, M}“l MKT4, ML4, MSJB MBPJ MX40,
Nl4, P2, PT25H, PX25, QP2 '16,
17, U18/20 usl,
W21, X61M, X653, \Al“ Y
302, 303, 304,
HAZDA —AC2I‘enI)D AC3PEN, ACSPENDD,
AC6P! AC P, ACPen, ACP4, ACTHI, D1, DCP,
DCS( DINI I)Dml D207, D620, Il“210 HL21DD,
HL23, HL2 lDD HIALH lAlI)D l{lAzDD HL133DD
HLDD 1320, l'll. Pen25, end5DD, Pen 46, Pﬂua’)3Dl),
PenDD4020, QP23, QP230, 8G215, 8P4l, Sr42,
8p2220, TU41, TH233, TH2321, TP22, TP25, TP26,

v23, Z22, Z63, 301,

U403, UU7, V914, VP23, VP41, VPI33, VP1322,
VY5300,

MULLARD, —2D44, 2D13C, .nUl, 5Y3, (iC.’:, 6C6,
6D6, 6J7, AZl, AZ3l, CBL31,
CCH35, Cl. 3 , DF3s
DF51, DFYI, DK‘JI DL3S, llL"" DOZJ DO'Z()
O30, l)\\2 DW4/850, }‘Aﬁl), EB34, EBC3,
EBC33, BL21, ECC32, ECC34,

}4052 ECC31,

CC35, 'H35, EF5, El"l} EFg, EF22,
EF368, EF37, EF’39 EF,0, LF’54 EL2, EL3, EL32,
EL33, E135, EL38, EL50, EM4, EM34, E)li.;. FC13,

PC]% FW4/500, HLl3c HVR2, HVR?24A, l\\'4/500
KBC32, Kl-35, KK32, KL35 PeniVa, Pen428,
PenA4, PM2, PM2HL, PM4DX, PMI2M, PM224,
PM22C, QP22B, 8P4, 8P4B, 8P13, 8P13c, T6D,
TDD24, TDD13¢, TH4B, TH?lC TH3OC TT4,
52, YP2, \PZB VP4, VPi4A, VPI3A, VPISC,
UBL?I, UC}l’?l,UYQl, L'\':!l.

AMERICAN,—OZ4, 144, A5, 1B4, 1D7, 1E5, 1E7, 1F4
1F5, 1F68, 1F7 146, 1H6, 1LC6, 1LN5, 185, 1T4,
1T35, 1-V,2A6,2A47,2B6, 287, 2X 2, 3A8, 3B7/1201, 5U 4,
’»\’4, .)Y3 5743, 5Z4, GA3, bAl 6A 0\87 1853,

BACT 1852 6AES, SAES, G5, BAGH AKS,
684, 687, 6!!8 GCJ 6Cb, 6C6, 6C8, 6, 6D8,
6E5, 6E6, 6K7 7, SPN GG() hH6 0J5 617,
6J¥, 6K6, 6K7, bl\N GLn 6L6, 6L7, 6N7, 6Q7, bl’b
Q)R7 1)8\7 ban _68F7, 68G7, BGH7 63J

3 bVQ) 6X5, 6\5

) 7 7 TB7, 7BS, 405 7C6, 7C7, 7}{7
0 4!)7 7Y4 10, 12A, 12A5, 12A6, 12B7 12Cs,
12K7, 12Kk, 12Q7, 128G7, 12887, 12SK7
5 1291"5, 128R7, 1225, 14A7, 1486, 14Q7,
7, 20, 22, 25A6, 25Y5, 25Z4, 26, 28D7, 29, 30,
2, 33, 34, 35A5, 35645, 36, 47, 38, 39/44, 41, 42,
46, 48, 49, 50, 53, 53, 57, 59, 77 79, 80, 81, 83,

43,
84, 84, 507 832, HO-GA 954, 955, 956, 11726 1299A

1626, 7193, '0001
101 more types.

Order C.0.D. above listed numbers or equivalents
{subject to ntock), Please enquire for any valve you
require, even if not listed. We may have jt, Old and
new types are arriving datly.

THIS MONTH'S SPECIALS :
Metal Types, 6L6, 6K7, 6J7.
Taylor Meters on easy terma,
Service Sheets, Britizh, 10/6 per dozen.
Electric Motor, to work off 31 to 8 v, battery, 12,8.
Tuning Unit TUSB with instructions on mnkmz
V.F.0., 25-.

'D002 110113. 4004, 9005, HU06, and

(Dept. WW),
246, High Street, Harlesden, N. W.I0

TELEPHONE HANDSETS

Made by T.M.C. for Government use,
and incorporate self-energising inserts
(permanent magnet balanced arma-
ture). !deal for house, office, works,
shop or house-to-shack communica-
tion. Whilst stocks last, price only
11/6d. each or 22/6d. pair, with dia-
gram, plus 2/- packing and postage.
Fantastic value, dont miss them!

WIRELESS SUPPLIES UNLIMITED
(Proprs, Unlimitex Padio Ltd.)
264-266, Old Christchurch Road,
BOURNEMOUTH, Hants.




56 Advertisements

RADIOLYMPIA 1941

LOWTHER-VOIGT
REPRODUCTION
YET TO BE
SURPASSED !

THE LOWTHER MANUFACTURING CO.

Lowther House, St. Mark’s Road.
BROMLEY, KENT.
Rav. 5225

TRANSFORMERS & COILS
TO SPECIFICATION.

MANUFACTURED OR REWOUND
JOHN FACTOR LTD,

(Formerly Stanley Cattell Ltd.),
9-11 East Street, TORQUAY, Devon
‘Phone : Torquay 2162 ‘

POST-WAR TELEVISION

The advance m Radlo Technique offers unlimited
opportunities ot high pay and secure posts for thore
Radio Engineers who bave had the foresight to become
technically qualified. How you can do this quickly
and easily in your spare time is fully explained in our
unique handbook,

Full detalls are given of AMILEE, AMBritlRE,
City & Guilds Exams., and particutars of up-to-date
courses in Wireless Engineering, Radio Servicing,
Short Waves, Televition, Mathematics, etc., ete.

We Guarantee '*‘NO PASS—NO FEE’
Prepare for to-morrow's opportunities and posi-war
compelition by seunding for your copy of this very

formiative 112-page guide NOW-—FREE.,

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 388)

17, Strattord Place, London,

W

INSTRUMENTS

made

to measure
for all electrical
and communication

engineers

THE HOUSEBOAT WORKS, RADLETT, [
HERTS. Phone : RADLETT 5674-5-6 |

i
’up to Inter-B.Sc. standard, for raw material

| ¥

]l‘NIOR laboratory assistant, 20-22, with
3 some knowledge of chemistry, preferably
and process testing.—Write, giving details of
experience, age etc., to: Hunt, Ltd.
Bendon Valley, 8.W.18, (8353
TECHNIQIAN wanted for Glasgow, carrier
and picture telegraphy, good knowledge
electronics radio amateur or telecommunica.
tion, City and Guilds preferred with construc.
tion experience essential.—Address, 1190.
Wm. Porteous & Co., Glasgow. 8499
RAI)IQ test gear’ maintenance engineer for
maintenance and development of produc-
tion and laboratory test equipment; 5-day
week; salary according to age and experience.
—Write Personnel flicer, Ferguson Radio
Corporation, I,td., Gt. Cambridge Rd., Enfield.
HIEF of progress required by large radio
concern in West London area, 30-35 years
of age, experience of factory progress routine
in ail departments essential, including assem.
bly, shops, coil room and press shop, etc.—
Full details, salary required etc., to Box 3443.
] ONDON ‘retailer needs manager immedi.
4 ately for high-class radio, television and
electrical appliances. leading agencies; initia-
tive, efficiency, mature experience and good
references essential; details and salary to:
Box 3557. (8619
DEVELOPMENT engineer required for test
gear and measuring instrument design;
previous experience and technical qualifica-
tions essential.—Send full particulars to Tay-
lor Electrical Instruments, Ltd., 419, Mont-
rose Ave., Slough. (8627
EXPER[)[ENTAL engineer capable of
assisting in development of electro-acous-
tical apparatus and sound recording systems,
B.Se. or equivalent qualification p;eferrcd.,
West Middlesex district.—Apply stating age,
details of education and exp., to Box 3449.
1LASS blower required tor our plant lab-
X oratory, experienced with scientific glass
work, including electrode systems and glass
to metal seals.—Apply in writing, stating age,
experience and salary required, to Boots Pure
Drug Co., Ltd., Personnel Dept., Station 8t.,
Nottingham. i . [8494
ARINE radio.—Sales executive with wide
selling experience and sound technical
knowledge required for responsible  position
with important radio communications manu-
facturers; must be accustomed tos preparing
schedules and quotations and dealing with
contracts.—Box 3529. 8571
ADIO and electronic dranghtsman for lay
out work, etc., used to mechanical de-
sign of electronic cquipment, regunived for Re-
search Section: West Londou district; 38
hour. 5-day week.—In applying give full
details of eéxperience, qualifications, age and
selary required. 1o Box 2596. 18328
ADIO receiver engineers and designers re-
quired for development department of
modern radio factory in Mirwaun, near Aber-
dare, South Whales; write in first place to
Pcrsonnel Manager, Sobell Industries, Langley
Park, Nr. Slough, Bucks; stating age. quali-
fications, experience and salary required. [8531
PPORTUNITY occurs for technical de-
signer to join progressive organisation,
excellent prospects for engrgetic young man
experienced in  communfcation receivers,

high irequency and electronic equipme:llt.fi
i

Write in confidence to Radio Vision
cester), Ltd,. 58-60, Rutland S8t., Leicester.
clerk required _for

CORRESPONI)EX(‘H
large radio manufacturers in North Lon-
don; some knowledge of radio and electrical
circuits, salary according to ability and ex-
perience.—W'rite, giving details and fnll par-
ticulars of education, experience, etc,, to Box

| 249, ¢/o Era Publicity Ltd., 166, Camden
Iligh St., London, N.W.1. [8515
URPILY RADIO, Ltd., have a vacancy

for a seonior engineer lhaving consider-
able experience in the dJevelopment and design
of communication receivers and allied equipr-
ment.—Apply in the first place in writing,
giving full particulars and stating salary re-
quired, to: Pecrsonnel Department, Murphy
Radio, Ltd., Welwyn Garden City, Ilerts.

SENIOR development engineer required in
. television design laboratory; good
honours degree in Physics or Engineering and
at least 4 years' industrial experience of tele-
vision receiver development essential.—Appli-

cations, giving full pargiculars of training
and experience, to ersonnel  Manager
(Laboratory), Murphy Radio TLid., Welwyn
Garden City, [lerts. (8352
.Y ECTURER in radio communications re-

quired with science degree or equivalent,
and a good practical outlook, age prelerahly
not over 20.— Apply by letter, giving fullest
details ot age, education, experience and salary
raquired, to The Principal, E.M.1, Lnstitutes,
Ltd. (Associated Company with .M.V,
Colambia. and Marconiphone, etc.), Grove
Park Rd., Chiswick, W.4. [8501

I'THIS — Does the
=
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REAL BARGAINS

PERFORMANCE METER No. 2 for A.C. mains, 230 v.
operation, brand pew and complete with these valves,
2 EF50, 1 EC52, 1 5Z4G, 1 Y63 Magic Eye, this instrument
is bullt into a grey steel cabinet size 9 x 10 x 8in., with the®
maglc eye brought to the front pane], would be ideal for
making into television pre-amplifier, bridge instrument, or
power pack and amplifier for the 1147, etc.

45 /-, plus 7/6 carriage

EX-ARMY No. 22 SET, transmitter and recelver com
bined. Range 2 to 8 Mc's (35 to 150 metres). Thisis a
powerful set and operates on R/T C.\W.and MCW. Amazing
value. Price, complete with 13 valves, head-cet, mike
(nroving coil) and power pack for 12 v. operation.

£7 |9S. 6d., carriage free

U.S. NAVY INDICATOR, MODEL AN APALl, with
| 3in, C.R. tube, 11 new valves, 7 68N7, 1 6H6, 16G8, 1 6X5,
1 high voltage rectifier 2X2, cables remote control unit,
and Instruction Leok are included, These units are crated
and have never becn opeued. Price, incl. crate and carr.,

£4 |7S. 6d. {Without crate (o callers, £4 10s.)

W e stock full range of Standard Components, e:¢.
€end for our List ““W.W." for details and prices.

CHARLES BRITAIN (Radio) LTD,
| 2 Wilsen St., London, E.C.2. Phone: BIS 2966.

TRANSFORMERS & CHOKES

High Quality Vacuum Impregnated

AUSTIN MILLS LTD.

LOWER CARRS
STOCKPORT
Telephone : STO. 3791  [stablished 20 years.

“VIBR0O-ARGC ’’ Engraving Pen

For rapid engraving an
|5 - post ,Metal—hard or soft, Y
' Operates from _4-6v.
Free Battery or A.C. Trans-
former giving 6-10amps,

HOLBOROW & CO.,
|| 3, Mossiev avenue, Wallisdown, Bournemouth.

s$€
UICKLY

ACCU~ATELY ano
Chassis, Bracke!s, Shrouds, Conden-
sor and Transformer clips -
TR! G Steel or Aluminium
Five sizes—12" to 36"
Full particulars from
A. A. TOOLS, (W),
B P mreacee wokp
ASHTON-UNDER-LYNE

RAD/O BATTERY TESTER /

Use * Quixo ' method
of battery testing.
Reliable results. Guaranteed.
Send for interesting leaflet
R1x15 on battery testing.

MANCHESTER 1

RUNBAKEN -+

PHOTO-ELE?TRIG CELLS

Talking Picture Apparatus.
Caesium Photo-Emissive Cells Only.

RADIO-ELECTRONICS LTD,,

St. George's Works, South Norwood,
London, S.E.25.
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U.S.A. RADIO Aircraft RECEIVERS

Made by Stromberg-Carison

£6

Plus 5 - Carr. and pkg.
Medium Waveband, 520-1,500 Ke/s

These fx-Government 6-valve receivers are
brand new in original cartons. ¢ verall dimen-
sions approx. 104 x 4}” x 5} high containing
removable plug-in dynamotor for 24/28 volts
with an output of 250 volts. Valves are one
1248, three 12 K7, one 12,7 and one 12A6,
three Permeability-tuned I.F. transformers,
Input aligning condenser and main tuning
condenser originally intended for use with
remote control but easily adapted for direct
tuning. llfustration shows metal cover and
Condenser screen removed.

W e have also the U.S. R-1/ARR-1 AIRCRAFT
RA.10 HOMING ATAPTOR EQUIPMENT
which can be used in conjunction with the
above receiver on 234 258 mcs.  his ccntains
4 acorn tubes type 954 and all permesbitity
tuning, It is for use on 12 or 24 volts. 35 -

Plus 5/- carr. and pkg. Price

Other Indicators and Receivers in s{ock are:
1 30/- plus 5/- carr. & pikg.

A.l P W.4889 Indicator

£5 plus 5/- carr. & pkg.
A.M. 62A ;

£10 plus 6/3 carr. & pkg.

8, PERCY STREET, LONDCN, W.1.
'Phen: : MUSeum 2453

Type CCT-46145————

—ALEC DAVIS—

HILL & CHURCHILL LTD.

BOOKSELLERS

SWANAGE, DORSET.

Available from Stock :—

Terman ‘‘Padio Engineers’ Hand-
book "~ - - - - . . . 35/
Terman “kadio Engineering "' - - 30,
Terman ‘'Measurements in Radio
Engineering'' - - - - -226
Glasgow “'Principles of Fadio Engin-

- eering"” - <« <« .+ - . -22/6
Rider ‘‘Inside the Vacuum Tube "' 30~
Rider ‘*Cathode Ray Tube at

Work ” - - - - - 25/,
Harrison “Klystron Tubes" - - - 17/6
Bogde M etwork  / palysis and

Feedback Amplifier Design '’ 42/

Postage extra

We have a large selection o1
English and American Books on
RADIO ana TELECOMMUNICAT.ON

CATALOGUE ON APPLICATION

| essential.

IR

\7.\1 N E engineer, —A vacancy ovcurs with a
well-known firm for an engineer ta aet
in the capacity of technical assistant to the
works' manager; must be capable of hand-
ling probleins arising in connection with the
design and mamdacture of radio transmitting

valves. -Write stating techni qualifieations,
experience and mlldl’\ 1equir 10 Box 3275.
appointmoent  offered  to assistant

I ONDON
4 physicist with a leaning o radio amd
electrical ctreuits: applicants should have ap- |
propriate  theoretwal gualiieations, and not
less  than two  vears' cexperienc and  will
be required o develop the electrical aspects
of plastics evalvatim in a  large chemical
manufacturing company: the work offers pros- i
pects for promotion; commencing salary range
£375 £500.—- Box 3526. [8560 |
])r.' sNengineer required by firm special- |
i in communication  and  amateur
equipment; must hLe capable af electrical and
meehanical (leugn of receivers, low-power trans
mitters, ete.; desrez standard  preferred but
not essential; unnsual opportunity for engineer
able to put new ideas in production from start
to finish; soumnd knowledge amateur equipment
—Please state fully  experience and
salary required to Box 3439. {8492
ADIO  service engineers for employment
in works and in field; vacancies exisf in
a well known company with excellent pros.
pects, primarily in the lLondon area; appli- |
eants should have a (um|nel|on~ne l\no“ledge
of radio servicing and a minimum of 2 to 3

vears retail or industrial experience in re-
pair  work; 5-day, 44-hour week; wages
according to experience and at p\c\allmﬂ

le\(,ls—‘\m»l) stating age, giving full detmls
of experience and wages reqd. to Box 2536.
EQUIRED immediately by large firm in E.

London area,” engineers for development
work on ILF. and V.ILF. transmitting and
receiving equipment; applicants should have

a degree in either phvﬂ(‘s or c¢ngineering, and
experience in some aspect of the above-tuen-
tioned work, or shouid have very extensive
expericnee of responsible work on projects m
this field; only first-class engineers can be
considered for these po-ts.—Aj »pl) stating age,
experience aud salary l(‘(]l\ll‘(?(j to Box 3451
CR()\\N AGENTS FOR THE COLONIES.—
Application: from qualified candidates
are invited for the following post: Assistant
Inspector of Police (Signals Scetion) required
by TUpganda Government for 2-3 years with
prospect of permanency; salary according
age and war service in scale £300 to £500 a
year, plus uniform uallowance £10 a year, out.
fit allowance £30. free passages and quarters;
candidates, under 35 and preferably single, |
should be cducated to School Certificate stan.
dard, be capable of maintaining ex Army
wireless sets Nos. 9, 18 and 21 rcecivers anrd
transmilters, have experience of bench work
and of battery charging and maintenance,
ability to use instruments, detect faults and
effect major repairs, and some mechanical
knowledge of petrol engines and ability to
maintain them.—Apply at once by letter, stat.
ing age, whether marriesd or single, and full
particulars of qualifications and experience
and mentioning this paper, to the Crown
Agents for the Colonijes, 4, Millbauk, London,
S.W.1, quoting M/N /18408 on hoth letter and
envelope. 502 l

SITUATIONS WANTED
SSISTANT works manager or similar post
wanted by chief engincer of development
company.—Box 3549 {8
1{.;\.!". Cpl. radar mech., release Nov., re-
quires progressive position radio or radar;

keen interest business side.—Box 3541. [8595
1\/ ANAGER-RADIO engineer, 18- yrs.' ex-
perience at home and abroad, desires

position where accommodation available \\11c|
and child; preference as engineer to :hslnbu
tor; Colome: —Box 35
EVELOPMENT glax:blm\cl
hard and soit glass electronic slevices,
chemical apparatus, metal seals, graded seals,
wide range technical data desires sound pom—
tion in physical or chemical lab.—Box 3274.
1\ ANAGER retail radio, television and
electrical, 22 vears' experience of trade
in all branches, including buying, sales, ser
vice and controlling staff, clesires progressive
position; excellent references.—Box 3555.
I ADIO officer aged 21, 4 yrs. sea service
with 1 yr.’s previous exp. in radio main-
tenance, desires shore position near Manches-
ter; smart appearance; willing worker; hours
no object for position with prospeects; iree
June, 1948.—Box 3524. [8F
ADIO officer engineer desires situation de-
manding initiative and drive, A M.I1 E.T.
(television engineering) 7 yrs.
maintenance, 7 _vre. radio communications,
PMG., W /'] R/T certificate, 2,000 flying
hours, Pitmau's shorthand (120 w.p.m cert.},
n'powmlng age 29.—-Bnx 3447 18517

18 years v\p |

pre-war radio

by |
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% 3WAVEBAND

v AC/DC 200/250 Volt
vk Two-Colour Plastic Cabinet

v Built-in Hemoscope Aerial

v Full Vision llluminated
Tuning Dial

Miniature in size (10} x 6" x 6), but gigantic in
performance and tone.

The ** Comet " is obtainable in Light Walnut, Dark
Walnut, Black, Maroon, Cream, or pastel shades of
blue, pink and green.

Price £14.14.0
Plus £3.5.4d. pur. tax.
Write for full particulars.

CHAMPION

ELECTRIC CORPORATION
Seaford, Sussex. 'Phone Seaford 3235/6'7

Export Agents :
Geo. Vint & Co., Ltd.,
124, Seymour Place, London, W.I.

WARD &3tV hrens

For Radio, Neon Signs, Tele.
vision, Fluorescent Lighting,
X-ray, Cinema Equipment and
innumerable other applications

We also manufacture :—

Petrol Electric Generating Plants, H.T.
| Generators, D.C. Motors, etc., up to
, 5 K.V.A,

CHAS. F. WARD
LERDSCROFT WORKS, HAVERHILL, SUFFOLX
| Telephone: Haverhill 253 & 4.
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Sc.(Eng.), Grad. LE.E. age 23, 6 years RADI” training.—P.M.G, exawms. and LE.E. ENUINEERING careers and qualifications.

Diploma; prospectus

cxperience radio and television, with l}x]l College, Null.

fab. work, desires responsible position with
chance to show initiative; bigh quality enthu-
siast, knowledge of music, great interest in | .
television progress.—Box 3556. (8618 | ng

free, — 'Fechnical |
(0611 } BO'I'H  Government and industry have

| HE !"S‘i,‘“.{el of }Il’racliqal ]R'adio FEngineers | announced and emphasised that young men
bave available Home Study Courses cover- | wit), technical knowledge and qualifications-
_elementary, theoretlcgl'. mathcmahcul. must receive every chance to rise to the
practical and laboratory tuition in radio and [ hishest positions within their capacity. in

AGENGIES television engineering; the text is suitable q e i i i 3
{OUTH AFRICA.—Sales enginecr. represen- | coaching matter for I.P.R.E. Scrvice entry and R.‘;si:e“a":),d;;,]gl‘l‘l)ier.‘.",%heal;,?ngi‘:]leheorqs {;nlﬂﬂ:"';‘;

N tative of large British radio manufac- | progressive exams.; (uitionary fees at pre-war | guccess ™ . y
turers, shortly proceeding South Africa, will | rates—are moderate.—The syllabus of Instruc- T‘gl\.\.u‘s_‘s)u cz?lo bLec('.l:,:,s‘gs ‘\’n\'tl
represcnt manufacturers or undertake commis- | tiopal Text may be obtained. post free, from | 3 3\ Mech.L. AF.R.AcS. et

. shows you

and covers

sions in _radio, electronic, ~communications 'T:“' Secretary, 20, Fairfield Rd.. ("'“""hrE“d- all branches in radio, automobile, mechanicai
N.8. . . .

field; highest references.—Box 3453. (8552
BUSINESSES FOR SALE OR WANTED — - S
RAI)IO, electric, Battersea, shop and good -
living accomtnodation, main road, garage

and new van; turnover £4,000; nett £800;
only #£2,200, 8.8.v.—Jassoy & Hayes, Business
Dept., 367, Archway Rd., N.6. Mountview 5566.
RAI)IO. television, musical instruments and
records: old-established business, Morth |
West London; large premises, prominent posi-
tinn; long lease; low rent; fine turnover;
£10,000, s.a.v.; only substantial principals
need apply.—Box 3441. [84951

FINANCIAL PARTNERSHIPS

220 D.C.
Details {10,

to 220 A.C.

t—
. BEETHOVENELECTRIC EQUIPMENTLTD.
Beethoven Works, Chase Road London. N.W.10

6722 | glectrical, production, arrenautical, etc.
{ T Technological Institute of Great Britain,
82, lemple Bar Mouse, london, E.C.4. [4918
l ADIO Engincering, 'Fulevision and Wire-
less ‘'Pelegraphy comprehensive postal
courses ol instruction.—Apply British School
{ 'Pelegraphy, Ltd., 179, Ciapham Rd., lon-
don, 8.W.9 (Estd. 1906). Also instruction at
school in wireless for 101.M. Mcrchant Navy
and R.AF. {9249
]“NGINEERING opportunities.” —Have you
4 had your copy of this free guide to
A.M.1.Mech.¥., AM.[.LE.E.. and all branches
of engineering, building and plastics? Become
technically trained on ~ no pass—no fee " terms

Rz\l)l() and service; main road, N. London;
working class «listrict; est. 17 years;

for higher pay and security.—For f{ree copy
write B.LET. (Dopt 387B), 17. Stratford

partnership offer, approx. £400; good man of

energy and abilil:l;. able take control; will be | = Place, London, W.1. 16939
given exceptional opporiunity; owner now
crippled by illness.—Box 3276, 8524  NON-MAGNETIC TURNTABLES TECHNICAL TRAINING
TUITION ) | A M.LEL, City and Guilds, etc, on " No
TIlE British National Radio Schoo! with f lt’asls—i\'r; h]‘ee " ‘termsl; over 957 succcssesl;
or full details of modern courses in all
OFFERS you a career. L STROBQSGOPIG MARKlN_G branches of clectrical technology send for our
WRITE to-day for free booklet desgglbnlllg dom An essential accessory for serious | ll;ﬁpaqge (Il;nnélb(gg(él\gree”m]élt p‘ostd rlf e.—
wide range of training courses in radio, Radar i LLELT. ept. A), s ratfor: ace,
telecommunications, principles, mathematlcs_| PICK-UP DESIGN RESEARCH London, W.1. 1627C

physics, and mechanics; correspondence and

PREMISES WANTED

day classes for the new series of C.& G. exami: SRUTES = ; i .
nations; we specialise in turning " operators S o U N D S A L E S Ll M | T E D { I)YILRII‘;:‘I;I‘)I; :r‘i:l.rﬁlift:(bllg”;n?ngmi‘\rgiéa

into ‘' engineers,” and for this purpose our .
“ Four Year Plan " (leading to AM.LE.E, and 57 St. Martin’s Lane,
AMBrit. LR.E. with 9 C. and G. Cemﬁ-l

1ting or foundry work.—Box 3535.
London .C. to sme
CLLLOG RS BOOKS, INSTRUCTIONS, ETC.

cates as interim rewards) is unsurpassed; " our Temple Bar 4284 | 'WI'}BB'S radio map of the world loeates
guarantee has no strings attached.”—Studies . F h s any station heard, size 40x30in, 4/6.
Director, B.Sc.., AM.LEE. MBrit. LRE, Works : Farnham, Surrey | post 6d.; on limen. 10/6, post {ree.—Webb's

66, Addiscombe Rd., Croydon, Surrey. (6811

| Radio, 1/}, Soho St.. W.1. Gerrard 2089. (9947

e

. »l {

} Resistors produced

E O by the cracked car-

A‘BL bon process remain

ST stable to + 1% of
initial value.

% Tolerance + 19,
+ 2% + 5%

Low temperature

O co-efficient.
: !
“‘:’:Elwyn carhom resistor |

Have you heard
THE CONCERTO ?
FOR YOUR PICK-UP AND SPEAKER

This is the Finest Recard Praducer available because—
I. Distortion is only 11", at 6 4, Separate Bass and Treble

wattes, 250 at 12 watts. Controls with a Double Bass
(Independently Certified Figures) Boost Circuit,
2. Hum Level is negligible. S, 12 months unconditional
3. It will take any type of pick- guarantee,
up—moving coil—moving 6. 9 Valve Circuit—8 Triodes
iron—crystal, plus Rectifier.

PRICE £27/10/0
The * Concerto ''—the Amplifier that is making itself heard

CHARLES AMPLIFIERS LTD., 1E, Palace Gate,
Kensington, London, W.8. (Phone : WEStern 3350)

WELWYN ELECTRICAL LABORATORIES LTD.

Welwyn Garden City. Herts Telephone - Welwyn Garden 28168 ~

A COMPLETE SERVICE FOR THE
MODERN RECORDING ENGINEER

@ Complete disc and wire recorders. ‘
! . |

@ Recording amplifiers, speaker unfts.

@ Direct recording discs 5in, to 17in,

@ Steel cutters, sapphire recording and reproducing styli

@ Crystal and moving coil microphones.

@ Desk and pedestal stands, Electronic mixers,

@ Envelopes, labels and complete accessory service, |

l For details, call or write to :
RECOROER HOUSE
m 48-50, GEORGE STREET.
PORTMAN SQUARE,
LONDON, W.1
ratres  2IMSALE LONDOX. Tetepama. RIMRALE, WERDO, LONDON

EVERYTHING FOR THE
"QUALITY” ENTHUSIAST

Call for a demonstration ot high-fidelity equipment in

our specially fitted demonstration studio where every

caller is given individual attention and advice by an
expert who is also a guality enthusiast.

Stockists of
Lexington, Wilkins & Wright and Connoisseur pick-ups ;
Wharfedale, Goodman and Vitavox speakers; B.S.R..

Trix, Martin Slater and Lexington amplifiers.  Agents
tor Sobell radiograms, .

WALLACE HEATON LTD.

126-7, NEW BOND ST., LONDON, W.I
Mayfair 7511

Printad In Great Britain for the Publishers, IL1¥F2 AND Boxns LTD., Dorset House, Statmford Street, London, f.E.1, by ToE CorxWalLL PRESS LTD., Paris Garden, Stamford Street,
London, 8.E.1, * Wireless World ™" can be obtained abroad from the following—AUsTRALIA a0d NEW ZEALAND : Gordon & Gotch, Ltd. INpia: A. H. Wheeler & Co.
Oanapa: lmperial News Co.: Gordon & Gotch, Ltd. 80¢TH AFRICA : Central News Agency, Ltd.: William Daweocn & Sons(8.4.), Ltd, UNITED 8TATES : The International News o
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FREE WITH EVERY CAPACTIOR

WTH every Hunt Capacitor comes

the most satisfying free gift any user of
capacitors can have —all the vast

volume of knowiedge and experience
that Hunt's have accumulated over many years of specialisztion in nothing
but capacitor design and manufacture. And, furthermore, behind every
Hunt Capacitor are the resources of the large organisation housed in
Hunt’s modern factory at Wandsworth . . . design, research, inspection
and production ; each unit concentrating on its share of the responsi-
bility of the whole ; producing capacitors for every need and application,
guaranteed for performance, endurance and long life.

DRY ELECTROLYTICS @ MINIATURE & STANDARD | ||\
PAPER DIELECTRICS @ MINIATURE METALLISED :
PAPERS @ MICA DIELECTRICS @ TRIMMERS @ ETC.  fawii ot X

A*H-HUNT LTD - LONDON - SW.I8 - ESTABLISHED 1901
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MULTICORE
AT RADIOLYMPIA

LARGEST WORKING

BY AN INDIVIDUAL EXHIBITOR AT RADIOLYMPIA

OR

those who were unable to visit

Radiolympia, we show sections of the
Ersin Multicore Solder exhibit,
to illustrating the way in which Ersin Multi-

EXHIBIT EVER SHOWN

A section of theconveyor

on the Ersin Multicore

Stand where a complete

Bush coil umit was

manufactured every
five minutes

with a view

November, 1947
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SOLDER

iy

1 ¢

“on o g
Praoeny 1, o0

Size 2 Carton

Each contains

?1{(. of Ersin

ulticore  Solder i

4060 alloy 16 Size | Carton
S.W.G. Sufficient For Service
for 200 average Engineer
joints. Retail 6d and maintenance use

Ersin_Multicore Solder available in sizes |

and 2 Cartons for Service Engineers and

amateur radio enthusiasts were featured on

the stand and are available, at the prices
shown, from retailers.

Prices for larger sizes for factory use on
application.
PRICES SIZE | CARTONS
High Tin 6040 Tin Lead Alloy

Cataiogue Approx. |List Price
Ref.ﬁo._ S.W.G. I tength (Subject)
T [s. do |
C 16014 14 44 ft 6 0
C le0t8 18 H14 ft 6 9

Standard 40 60 Tin/Lead Alloy

Cataiogue Approx. |List Price
Ref. No. | SWG- | “leeen | (Subject)
s. d.
C 14013 13 27 ft. 4 10
C 14016 16 60 ft. S 3

core Solder wire is used in the production
of radio components and reccivers.

Operatives from radio factories in
the London arca showed visitors
to Radiolympia how they make
soldered joints on radio equipment
using Ersin Multicore Solder wire.

This was the largest working
exhibit ever shown by an individual
exhibitor at Radiolympia and was
virtually a model radio factory.
Eight girls from the Bush Radio
Works, Chiswick, are shown seated
at bhenches adjacent to a flowline
conveyor. Every 5 minutes the 200
parts of a coil unit were gradually
assembled and by the time they
had finished their journey on the
conveyor, 70 Multicore soldered
joints were made and a complete
coil unit manufactured. By the
closing day 550 coil units were

manufactured from 1,110,000 parts
involving 38,500 Multicore  sol-
dered joints.

Soldering operations on capacitors,
at the rate of 500 and 1,000 joints
per hour, were made on another
section of the Multicore Stand by
girls from A. H. Hunt's capacitor
factory. 8,000 pi:ces per hour of
Ersin Multicore Solder were cut
by an ingenious mach'ne devised
by this firm, and 181,500 Multicore
soldered joints were made on
capacitors by the closing day.

Other exhibits on the Muilticore
Solders stand included equipment
from the Company's Research
Laboratories. These comprised a
specially designed hot plate used
for testing the spread and flow of
fluxes and alloys.

The Hunt's girls who made 500 to
1,000 joints an hour with Ersin
Multicore Solder.

I Juipment designed in conjunction
with Multicore engineers for deter-
mining bit temperatures of solder-
ing irons was demonstrated and
caused considerable interest.

MULTICORE SOLDERS LTD.
MELLIER HOUSE,
ALBEMARLE STREET.
LONDON, W.l.

‘Phone : Regent 1411,






