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Noises ** off ” are kept oit and man-made
static is silenced by B. 1. Callender’s Anti-Interference Aerial when
properly installed. Sizzling, crackling background noises caused
by electric vehicles, motor car ignition systems and industrial or
medical high {requency equipment—all these are suppressed and a
quiet background established for radio programmes. Reception is
improved, for a maximum number of prcgrammes can be enjoyed
on all wavelengths.

The aerial is a 60 ft. polyethylene insulated dipole type, with
suspension insulators and matching transformer. The 8o ft. down
lead is a fully screened coaxial cable with polyethylene plugs moulded
to each end and is matched to the receiver by a transformer with
easily fixed suction mounting.

B. L. Callender’s All-Wave Anti-Interference
Acrial will give you better listening and
revcal many stations you never heard before.
Write to-day for the descriptive tolder No.
221s on the Anti-Interference Aerial.

Licensed under Amv Aceves & King, Inc. Patents
Nos. 413917, 424239 and 491220.

-7/f =
az/enc/e' ANTIVIQ}%RI’ERENCE ERI

BR TISH INSULATED CALLENDER'S
NORFOLK HOUSE, NORFOLK STR
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v ®) VALVE CHARACTERISTIC

A comprehensive instrument built into one compact and convenient case, which
will test any standard receiving or small power transmitting valve on any of its
normal characteristics under conditions corresponding to any desired set of I).C.
electrode voltages. A patented method e¢nables A.C. voltages of suitable mag-
nitude to be used throughout the Tester, thus eliminating the costly regulation
problems associated with D.C. testing methods.

A specially developed polarised relay protects the instrument against misuse or
incorrect adjustment. This relay also affords a high measurc of protection to
the valve undecr test. Successive settings of the Main Selector Switch enuble
the following to bc determined :—

Coniplete  Valve Characteristies including ** Gas” test for indicating presence and

Advertisements

In/Vg, Ia/Va, Is/Vg, Is/Va, Amplification
Factor, Anode A.C. Resistance, 4 ranges of
Mutual Conductance covering mA/V figures
up to 25 mA/V at bias values up to —50V.,
together with * Good/Bad ™ comparison test
on coloured scale against rated figures.

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.

magnitude of grid current, inter-electrode
insulation hot and cold directly indicated in
megohms, scparate cathode-to-heater insula-
tion with valve hot. Tests Rectifying and
Signal Diode Valves under reservoir load
conditions, and covers all the heater voltages
up to 126 volts.

WINDER ITOUSE, DOUGLAS STREET, LONDON, S.W.1. *Phone : VICtoria 3404-9

I
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STABILISED
POWER SUPPLY
UNITS

TYPES 1930 & 1931

FHESE INSTRUMENTs are invaluable
in the electronics The
availability of these types of supply unit can
often save days of preliminary work by avoiding
the wasteful necessity of an engineer to produce

circuit laboratory.

special power packs.

The Type 1931 delivers 280 to 420 volts,
250mA and a series of negative supply voltages,
whilst the Type 1930 provides 260-340 volts.
100mA and a stabilised negative output of 150
volts but has additional L.T. heater supplies.

Both models are provided with facilities for
measuring current and voltage on the principal
outputs. Only high grade components are used
and there are no electrolytic condensers.

AVAILABLE I(
FOR IMMEDIATE
DELIVERY

é 0

Mo —————
Ry . ”
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o

For further particulars
please write for our new brochure of
[nstruments.

T Desgetilt

LABORATORIES LTD: :

Electronic

HERTFORDSHIRE
ELSTREE

BOREHAM WOOD
TELEPHONE - -

137 |

Wireless World November, 1948

Ten transformers

standing in a line,

One had faulty ‘innards' -
then there were nine,

MNine transformers =

but one was heavy weight,
No-one could 1lift it =
so there were eight,

Eight transformers
looking fit for heaven,
One could not stand the cold -
so there were seven.,

R
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Seven transformers -

one full of clever tricks,
No-one could understand it =
so there were six,

six transformers - / 1S£7
one was alive, b
Until the 'gaffer® touched it - 4
then there were five. \K
W Y

E " g

Five transformers -
shaken to the core,
One shook down to odds &nd
ends = so there were four,

A
s

Four transformers - 2
tuned to e 'T'",

One struck a false note -

then there were three.

7 o~
~ i L
“~rnon L Three transformers
Lot with big jobs to do,
Kj’* e One wasn't up to it -
e s so there were {wo.
R

&3
s

Two transformers -

all the rest had gone,

One worked but a little while =
leaving only one,

One PARMEKQ withstood
every test; so remember
vhen there's work to do -~

i_ PARMEKO of LEICESTER

Mekers of transformers for the Electmonic, Signal
Luminous Tube, Oil Ignition Industries, etc.

c ®
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TYPE Z77 HIGH-GAIN PENTODE
MOUNTED ON B7G GLASS BASE

THE Z77 is the first of a new range of OSRAM miniatures.
It is a high-gain pentode, mounted on the B7G base
and is suitable for wuse in television, wide-band
radio, amplifier and electrenic instrument circuits.

INTERESTING FEATURES

Small size and rugged construction make it an eminently \AEMQ
suitable valve for use in mobile and portable equipment. é";" &

Suitable for operation up to 100 megacycles per second.

5, # 58
Owing to smaliness of size and low thermal capacity the valve %1\, e (;'
rapidly reaches a stable operating condition. GRO\)
Lis¢ Price 17/6. Purchase Tax 3/I0 extra. SAT- NOV 6™
PHOTO CELLS CATHODE RAY TUBES VALVES

THE GENERAL ELECTRIC CO., LTD., MAGNET HOUSE, KINGSWAY, W.C.a.
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Tkhe better t/te/ 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 .

/‘3 € ¢y

BULLERS LOW LOSS CERAMICS

BULLERS LTD,, 6, Laurence Pountney Hill, London, E.C.4. Phone: Mansion House 9971 (3 lines)

Telegrams : ** Bullers, Cannon, London."’

z%://iﬂ‘ed / Mo

*SENIOR® MODEL §@ . in
P.M. Unit: 9~ diameter. I: \ T E \ S l " N

Capacity : 7 waltts. " PFAKF Y
Magnet flux density : 12,000 gauss, ‘s I l‘ \ I\ l‘ R b
total flux 47,000 lines.

Magnet in Alcomax, one of the
most eflicient permanent magnet
alloys yet produced.

Volume controls: constant-
impedance type.

Basins : die-cast in non-ferrousalloy.
Cabinet in polished walnut veneer,
size 143" x 128" x 7",
TRANSFORMERS (when
required): Universal ratio type
transformers, tapped to match high
and low impedances or connection
direct to speech coil.

X Price £5.15.6. L
(without transformer), £5. 2.6. A,

CJUNIOR® MODEL  “CADET’ MODEL
Cabinet size: 13} x 113" x 6§”. Cabinet size: 124" x 103" x 5§
P.M. Unit: 8” diameter. P.M. Unit: 7" diameter. f f v 0
Capacity : 6 watts. Capacity : 3} watts. g ” ” / [ﬂ”
M. flux density : 10,000 , M flux density : 8,000
Ronet s deiy: 10000 sy Mosgne fu gemig: 8000 € :

Price £5. 0.0 Price £4.10.0
(without transformer) £4.10.6  (without transformer) £4.0.0 The ﬂnest EXTRA sPeaker for any set

WHITELEY ELECTRICAL RADIO CO LTD - MANSFIELD - NOTTS
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“NILO K”"— the alloy for

sealing glass to metal

Nilo K, the alloy designed for sealing to medium
hard boro-silicate glasses, is used most
successtully by Associated Electronic Engineers

Ltd., in their hermetically-scaled equipment.

This alloy makes possible the casy manu-

(ﬁlf uju"“ facture of vacuum-tight glass-to-metal seals.

h(”““l
Then Nilo di"'" o e Write to us for further information about this
ottt s
u{;l(:rﬂ‘?lggw:’)oo G. '! interesting scaling alloy and for a copy of our
1t
" ' publication giving the expansion properties.
! Three-stage magnetic amplifier. Ascociated Electronic Engineers Ltd., Stanmore, Miaaicsex.
HENRY WIGGIN & GOMPANY LTD
WIGGIN STREET - BIRMINGHAM 16
Nilo is a regisiered trade mark
HW2
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SIL N oo s

o=@ RADIO SERVICEMAN
“#5N)’ DEALER AND OWNER

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

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

wnammsesssssens YOU May use this COUPON.aaecacacancons

INTERNATIONAL CORRESPONDENCE SCHOOL 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 Service Engineers
Radio Service and Sales Advanced Short-Wave Radio
Elementary Electronics, Radar, and Radio
And :he following Radio Examinations:—
British Institution of Radio Engineers
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Wireless Operators and Wireless Mechanics, R.A.F.
1.C.S. students for E inations are coached till ful

Name AgCimasanas

Addressiea

AN OUTSTANDING
| ACHIEVEMENT

THE
SHEFI
ﬁ MOVING-COIL
PICK-UP
Licensed under Voigt’s Patent No. 538058,

It uses miniature needles suitable for modern full
range recordings. A ferrous coil former eoneentrates
the flux on the eoil and also adds armature effeet,
thus inereasing output voltage suffieiently to operate
direet into a normal radio set. Free necedle move-
ment and low downward pressure ensure long record
life. The fundamental simplieity of this robust de-
sign keeps down manufacturing costs.
PRICES Model “R™ £2 0 0 Output .4 volts.

] “R” de luxe £2 11 0 with spring counter

A balance.
. i For clean, crisp Model “S” £2 6 0 Output 1.5 volts.
reception a silent source of power is essential. Plus Purehase Tax, including transformer.
Pertrix Radio Batteries give silent power. | EXPORT ENQUIRIES INVITED

HOLSUN BATTERIES LIMITED BROOKS & BOHM LTD

. . 90, Victoria Street, London, S.W.1.
137 Victoria Street London *+ S.W.Il | Phone : VICtoria 9550/1441
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fta” Up
the

LITTLE

Ignoring the fact that in these days you may well
have no shirt to put on my little horses, I yet make
the suggestion. You may think we only supply
drills, screwdrivers and nutrunners. Then you have
another think coming.

If your production involves any operation that must
be done by hand or with a handtool, it is likely
that my little horses will enable you to produce more
goods in less time. We make tools to unscrew the
moulds in plastic products; to cut sheet metal, to

; Specialists in Lightweight Pneumatic
drive woodscrews. In fact whatever your enterprise and Electric Portable Tools

.« . (No! I'shouldn’t have said that) . . . whatever
your problem (we dosstill have problems, don't we?)

my litlle horses will come galloping to your aid. D E s 0

DESQUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9.  TELEPHONE : COLINDALE 6346-7-8-9. TELEGRAMS : DESPNUCO, HYDE, LONDON.
C.L.2.200
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Sets a

ew High

Standara

R.50 @ JIONS
COMMUNICATIONS RECEIVER \\ communiet

‘This high-grade communications receiver incorporates the most highly

developed techniques, in, modern receiver design. Five degrees of

selectivity, including a erystal gate and crystal filter are provided, and e I 0"
\

the sensitivity is such that an input of between 1--5 microvolts gives a
signal/noise ratio of at least 10 B over the entire frequency range of

13.5 to 26 ke's and 95 ke/s to 32 Mc's. Separate power units for A.C. o
or D.C. operations are available. a /o

REDIFFUSION LiMITED, BROOMHILL ROAD, WANDSWORTH, S.W.I8

DESIGNERS & MANUFACTURERS OF RADIO COMMUNICATION & INDUSTRIAL ELECTRONIC EQUIPMENT  Phone PUTney 5691
. RC 201

—M. R. SUPPLIES Ltd.—

draw the specia) attention of huyers for LABORATORIES, TECHNICAL COLLEGES ‘\
'.

and UNIVERSITY DEPARTMENTS to the following tirst-class and brand new material.
Immediate delivery from stock held here. All prices nett.

THERMOSTATIC SWITCHES (Dew ¢x-A.M.). Capacity 1.5 amp. On at 32 deg. F.,
off at 49 deg. F. (therefore right for frost protection in labs., garages, greenhouses,
households, etc.). Operating temperature can be adjusted. 4/8 each. 45 - dozen,
BATTERY CHARGERS (new—ex-A.M.). For use on 200/250 v. A.C. mains, charging
any battery 2 to 12 volts at full 5 amps. Metal rectified, fitted sliding resistance and
ammeter, with fuses, leads, etc., in steel housing 15 x 13 x 7in,, with wali-inount
lugs, £6/18/8 (des. 3/6).

8.T.C. METAL (Selenium) RECTIFIERS, high-duty and suitable for many of the
24 1. D.C. Govt. motors on the market. D.C. delivery 30 volts 28 amps. for inductive
load or 22 amps. for battery charging. Half-wave. 25/- each (or four, for bridge I
connectlon giving 56 ampe., {.w., for £4). |
STEP-DOWN MAINS TRANSFORMERS (bigh duty). Prim.:—210/230 v. Seca.:—
53 v. 15 amp., 60 v. 1 amp., 30 v. 1 amp., 6 v. 3 amps. These suit above rectitiers.
Owing to welght (about %2 Ibs.) and difficulty of packing we cannot deapatch these.
Price 42/6 ex this address.

CLOSE-RANGE AUTO TRANSFORMERS. Loading 500 va. Give choice ofany volt-
age between 200 and 250 v. in 10 v. tapa., 29/8 (des. 2/6).

AUTOMATIC VOLTAGE REGULATORS. Employing carbon-pile unit and con-
trolling any voltage between 180 and 23¢ volts A.C. or D.C., thus automatically over-
coming malns volt-drop. Easentia) to processing depta., and for television. Instruc-
tlon diagram sent with each. Loading up to 1 kva. In ventilated housing 10}in.

bigh by 6}in. square. £3/15/- (des. 3/6). Only a few. MODEL WX

VARIAC TRANSPFORMERS for manual adjustment of mains voltages between 200

and 250 v. A.C. Lodaing 1.01 kva., oil-illed, 83/ (des. 3/6). A U T O M A T | C |
MOBILE POWER PACKS (for No. 19 Trans/Recelver). Operating from 12 v. D.C. L

incorporating two Anode Converters, one delivering 250 v. 125 m.a. and the other ‘

490 v. 65 m.a., smoothed, with relay, pitot lisht, etc., in portable case 10} by 8 by w I N D | N G M A ‘ : H I N E s
GIn.NAII‘xese ;relne;-, nofled, perfect. 32/8 (des. 2/65)

3 (0 GENERATORS. Very special offer of R.C.A. Type 710A for U.H.F. Range

370/560 mc/s (continuous). 400 c. internal mod. Output voltage 1 micro-voit to A ND HA ND WINDING MACHINES
.09 volts. ]{{T“ call:;;tlon on dlal.c Accuracy } of 1 per cent. Operation 100/125 J|
volts A.C. With all leads, etc., and Calibration Charts and Handbook. In original i i i

cartons, £17/10/- (des. 3/6). Also a few Marconl TF144, at £75 (ex here). And Machines supplied complete with stand

others, for caliers. mo . i .
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 c. Spindles for tor and Two-Speed Friction Clutch
hours, minutes, seconds hands. Centre:-bush mount. 8ilent and reliable. Very AGENTS ABROAD

popular offer for domestic or lab. clocks, 37/ with dust-cover and flex.  Set of

three hands, in good etyle, for 5/6in. dial, 2/-, 1. P. Fielding Co. (Canada) | Etablts Octave Houari Hettye & Frogg, Oslo.
COILS for the B2 Mk, Il TRANSMITTER, the set of four coils, 8'6. ¢ ! .
STIRRER MOTORS, 6/12 v. A.C./D.C. The best of the small motors on the market. 131 Outario Street, X 14 Quai ds L'Industrie. g or;;ahs torntc:,n, ég'
Housing 4 x 3in., spindle 2}in. long, with hh T (oY e peed §t. Catharines, Ontario. Scleasin-les-Liege. School Lane, New Delhi, Indis.
approx. 3,000 r.p.r., considerable torque, 12/6. These are also sultable for cine, *
sewing machine, models, etc.
STAGE DIMMERS, fitted screw motion and handwheel, controlling stated load ‘rom
{ug.gugmt tgs Itilg;:ém;zbgg 220!2309 1vs 500.-watt, £3/18/8, 1.000-watt £7/2/8,
,500-watf . 2,500-watt £8/15/= (des. one 4/6).
PSR | (LEICESTER) LTD.
M. R. SUPPLIES Ltd,, 68, New Oxford Street, London, W.C.1 \ 164 METCALF STREET, LEICESTER.
Phone—5386.

Telephone : MUSeum 2958 '
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Stourport on Severn, Worcester. Telephone: Stourport I[11. Telegrams: Steatain, Stourport

STEATITE & PORCELAIN PRODUGTS LTD. @

$.P.5i
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Plans for a
neighbourly world

Marconi’s first wireless messages did more than

enable nation to speak to nation. They drew
closer the world’s boundaries, quickened the tempo
of existence and turned distant acquaintances into
next-door neighbours. Broadcasting has helped
still further to increase our knowledge of our
neighbours ; wireless navigational aids and radar
have brought greater safety and faster
And

Their enginecers are busy

travel

between Continents. so Marconi’s  will
continue to pioneer.
today on developments which will make the world

a closer community tomorrow.

Marcon:

the greatest name in wireless

MARCONI’S WIRELESS TELEGRAPH COMPANY LTD.,
MARCONI HOUSE, CHELMSFORD, ESSEX.

Wireless World

November,

1948

Type No. 16G

& Jored LA

ENFIELD. MIDDX.
Cspauty Enfield.

'SYDNEY S. BIRD

ARTERIAL ROAD, E
“"551‘35 [nf/g/n'207/ 2 ‘Grams:

“20 quesTions»

| for the backroom boys...

IS | T: Automatic coolant regulation?

Movement for pressure change?
Packless gland to seal spindle in high vacua?
Reservoir to accept liquid expansion ? Dash-

Mﬁf&

| pot or delay device ? Barometric measurement Sp@“ ‘:N‘\\)
or control? Pressurised coupling where X »S\N SHAFT
vibration or movement is present ? Dustseal \E COUPLING

to prevent ingress of dirt ? Pressure reducing
valves ? Hydraulic transmission ? Distance
thermostatic control?  Low torque flexible
coupling? Pressure sealed rocking move-
ment? Pressurised rctating shaft seals?
Aircraft pressurised cabin control ? Refriger-
ation expansion valves ? Thermostatic Steam
Traps? Pressure amplifiers?
pressure measurement ? Thermostatic oper-
ation of louvre or damper ?

* R.6
THE ANSWER IS ... Seamlcis, one-picce, metal bellows

combining the proferties of a compression spring able to withstand
repeated flexing, a packless gland and a container which can be
hermetically sealed. Made by a process unique in this country; no
thicker than paper (the walls range from 4 1000” to 7 1000”) they
are tough, resilient, with a uniformity of life, performance and
reliability in operation unobtainable by any other method.

Write for List No. N 80o0—1

Drayton Hydroflex METAL BELLOWS

Droyton Regulotor & Instrument Co. Ltd., West Drayton, Middx.

; , ity ALY
Differential g

MOVEMENT FOR
PRESSURE CHANCGE
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WEBB

NEW 1948 EDITIONS

November, 1948

Webb's Radio Globe of the World

Whether you are a Short-Wave Listener, or an active trans-
mitter, this globe will give added interest to your hobby,
lending a touch of romance as you locate on the globe
remote calls such as ZD9—Tristan da Cunha, VP8—Falk-
land Islands, VR6—Pitcairn. This is a new and improved
edition of our famous pre-war globe.  The larger diameter
of 134" gives considerably greater area and the compass
fitted in the base allows correct orientation. New Conti-
nental boundaries and 1948 Amateur Radio prefixes are
embodied.

A REALLY HANDSOME AND USEFUL ADDITION
TO ANY OPERATING SHACK

Advertisements 711

The design and finish is outstanding and the
lady of the house (recognised arbiter of money
matters) compliments us on good value for a
globe thar will take its place in the best appointed
hving room.

PRICE 47/6 10 cALLERS.  s0/- By RAIL

Webb's Radio Map

A new printing with revised amateur call signs, prefixes, coded to
country and time-zone. The azimuthal projection is based on the
Great Circle or shortest distance projection centred on London, and
distances can be approximated in all directions by radial lines from
that point to the circumference.  The alphabetical list of prefixes is
useful to listener and transmitter alike and the time-zone instructions
are clearly indicated aiso on the margin. Printed in full colours on
heavy white paper, size 40” x 30”.

4/6 PLUS 6d. POS TAGE (Also available on linen with rollers 11{6 plus 9d. postage)

TRANSMITTING AND EXPERIMENTAL UHF. VALVES - SPECIAL OFFER

We offer well-known trans-
mitting and experimental
types at rock-bottom prices.—
YOU WILL NEVER BUY THEM
CHEAPER,

Webb’s are not “surplus
dealers,” but this offer is too
good to miss. All the valves
are in makers’ boxes, tested
and brand new. They are
not unboxed valves culled
from broken - down equip-
ment. (Please add 1/- for all
post orders).

WEBB'S RADIO, 14, 80HO 8T., OXFORD ST., LONDON, W.1.

955 (rrice4-) | | 808 (ruceis-) | [832A (rice2s-)
o 0 TRIODE. 7.5v-4.0A. 1500v- DOUBLE PENTODE. 6.3v-
ACORNTRIODE:6.3v-0.15A, 1som/A. 30 Mc;s. Dissipation 1.6A. 12.6v-0.8A. 750v-48 mJA.
180v-8 m'/A. 250 Mc/s. 50 watts. 200 Mc/s. Dissipation 15§ watts.

8012

TRIODE. 6.3v-2A.

Dissipation 40 watts. A most useful

valve for U.H.F. work: note full rating
covers 144 and 460 Mcs.

Mc/s.

( PRICE 18/6 )

1000v 80 m/A. 500

807 (PRICE 7/3)
TETRODE. 6.3v-0.9

Well-known general purpcse R.F. and audio
“bottle."

100TH ( vrice 35 -)

TRIODE. s5v-7.5A. 3000v-225
mfA. 40 Mc/s.

832 (rricE 25/-)

DOUBLE PENTODE. 6.3v-
1.6A. 12.6v-0.8A. soov-72 m/A.
200 Mc/s. Dissipation 15 watts.

250TH (erice 45 -)

TRIODE. 5v-10.5A. 4000v-350
m/A. 40 Mc/s.

Telephone: Gerrard 2089. Shop hours: 9 a.m.—5.30 p.m. Sats. ¢ a.m,.—{ p.m,
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Measuring Inductance of choke —

and transformer windings

under working conditions

Windings having inductances between 100 m/Hys.
and 5,000 Hys. can be measured when carrying D.C.
up to 100 milliamps by using an external source and
connecting as shown. The use of a high impedance
choke in series with the source is neces-
sary to avoid short circuiting .
the detector input. :

COMPONENT BRIDGE B I10I

Capacity: 5 pfd. to 500 mfd. in eight ranges
§ Resistance: 5 ohms to 500 MO in eight ranges
y Inductance: 01 Hy. to 5000 Hys. in four ranges
Leakage Oto I'S m/a Q:0to0 30
Precision Comparator Price 26 Guineas

THE WAYNE KERR LABORATORIES LIMITED, NEW MALDEN. SURREY + PHONE MALDEN 2202

THE KI AMPLIFIER KIT ,

The Ki Kitis undoubtedly the best high fidelity amplifier kit
available at the price. Absolutely complete, very simple to
construct, the performance matches up to the high standard

reached by moving coil pickups. We recommend either moving |
coil pickups or miniature moving iron types, suchasthe Connois-

seur, which may be used without the transformer. 7 valves are

used to ensure a very low distortion level, the output stage

being tetrodes with negative feedback.

Price 13 gns. Blueprint separately 2'6d.

Our new 16 page catalogue “Living Music''—fully illustrated and
showing our complete range of amplifiers and tuning units, and the
new Corner Cabinet (which is available without the loud ker) is
now ready. Write today (enclosing 5d. in stamps,—a copy should
be in the hands of every music lover,

DEFERRED TERMS
are now available
/4 /JJ le, PALACE GATE

KENSINGTON

AMPLIFIERS  tonbon - wa

(/ o Telephone : WEStern 3350

LIVER PELL CONTROL LTD

Delephone ~ WOOLWICH 1422
CAMBRIDGE ROW - WOOLWICH S-E'I8




November, 1948 Wireless World Advertisements 13

NN

Dubilier
HIGH STABILITY

Resl tors 4™ Watt

Absolutely stable in operation.
® Lowest noise level.

_ ® Maximum resistance to moisture in all
RESISTANCE RANGE

102 to 075MQ + 5%
502 t 0S5MQ * 2% ® Eminently suitable for use in all circuits
+

1002 to 05MQ 19 . o s
S b e B where high stability characteristics are

operating conditions.

essential.

DUBILIE

CONDENSER CO. (1925 LTD.

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3

Telephone: Acorn 2241 (5 lines) Telegrams: Hilvoltcon, Phone London Cables: Hilvoltcon, London. Marconi International Code
D.178
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rlOto
310

mcs.

Light Weight
36 Ibs.

Negligible
Stray Field.

Frequency
Calibration 19

Modulation
30% sine wave [
1,000 « and
pulsed 50/50 |
square wave
at 1,000~.
Attenuation

Max. error at
300 mcs.+24d8
Precision
Slow-Motion
Dial.
Wide Range,
10-310 mcs.

Compact 4
12¢in. x 13}in
x 7§in.

'This Vibratorpack developed by
Specialists will enable users of battery
sets to operate from a 6-volt car tha s .
accumulator, thus eliminating ex- Size:7 x 54 < 2
pensive H.T. battery replacements.
Careful design has eliminated all
interference. Consumption is less
than } amp.

Masleradio
VI BRATORPACK

MASTERADIO LTD., Sales Dept., 319,321, Euston Road, London, NW.,{

“Advance” ™" o Euten Rt London, N

SMALLER

H.T

Dual-Power
Supply
200-250v., 40-100
80-v., 40-2000~

-

Signal Generator || Puta“Q-MAX” V.HF. CONVERTOR

in front of your Receiver for
2, 5, 6 and 10 metres.

type D.1.

This * ADVANCE *’ 8ignal Generator is of entirely new design I
and embodies many novel constructional features. It is compact
in size, light in weight, and can be operated either from A.C. Power
Supply or low-voltage high-frequency supplies.

An RLI18 valve is employed as a colpitts oscillator, which may l
be Plate modulated by a 1,000-cycle sine wave oscillator, or grid
modulated by a 50/50 square wave. Both types of modulation are
internal, and selected by a switch. The oscillator section is triple
shielded and external stray magnetic and electrostatic fields are
pegligible. 8ix coils are used to cover the range, and they are
mounted in a coil turret of special design. The output tfrom the R.F. ‘

oscillator is fed to an inductive slide wire, where it is monitored by
an EA50 diode. The slide wire feeds a 75-ohm 5-step decade
attenuator of new design. The output voltage is taken from the :
end of a 75-ohm matched {ransmission line, ! COMPLETE WITH MAINS PACK AND 1 COIL UNIT.
The instrument is totally d in a grey lled steel case Extra Coil Units 30/-
with & detachable hinged lid for use during transpart, | . .
¢ All components in stock for Williamsons Amplitier, Electronic

Full range of Woden, RUT.S. Transf Denco Coil
i e Full range o en, R.T.S, Transformers, Denco Coils,
P”ce £80 l Mikes and Stands. ! ’
Delivery ex Stock. e Gramophone Motors, A.C. and A.C. D.C.
, e 31” and 63" Racks complete,
o G.E.C. Home Broadcaster 42 -

Write for descriptive Leaflet.

ADVANCE COMPONENTS, LTD. |
BACK ROAD, SHERNHALL STREET, |

WALTHAMSTOW, LONDON, E.I7. ‘ 25, HIGH HOLBORN, LONDON, W.C.1.
Telephone : Larkswood 4366-7, | (Opposite CHANCERY LANE.)
Tel, : HOL 6231.

) 1
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padiogmmopﬁone Model /0464'

A 10-valve, all-wave auto-radio-gramophone with 12 inch duplex cone
moving coil loudspeaker having substantial level response from 40-10,000
cycles is an outstanding feature of this superheterodyne model. Five wave
bands individually illuminated on the 10 inch vertical dial. Cathode ray tuning
indicator and variable selectivity control, lightweight high fidelity pick-up.
The automatic record changer plays eight 10 or 12 inch records mixed in any
order. Cabinet of figured walnut with cross banding and ebonised sound

lonvres and base.

RGAD) The Hristocrat of Kaudlio

SALES & SERVICE DEPOTS :

LONDON BIRMINGHAM MANCHESTER
3-4, Hampton Court Parade, 187, Corporation Street, 4. 12, Cateaton Street, 3,
East Molesey, Surrey. Tel. : Tel. :
Tel.: Molesey 4357-8. CENtral 2403. BLAckfriars 1951.

RADIO GRAMOPHONE DEVELOPMENT CO. LTD.
BRIDGNORTH SHROPSHIRE
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iE

AR

ENERATOR

Full technical data from: DAWE [INSTRUMENTS LIMITED
130 UXBRIDGE RD., HANWELL, LONDON, W.7 : EALING 6215 I

(R

Today's outstanding development « # niaing o) Ui
record player with inbuilt 3 watc amplifier, speaker
and new fool-proof autc-stop motor.

The * Recordmaster * sells on first sight of wus
attractively styled case « it can be played anywhere,
anytime, Send for detalls now

Price £H.11-0 fist

BIRMINGHAM SOUND REPRODUCERS LIMITED, OLD HILL, STAFFS.

AMBASSADOR
4756 Chassis

SPECIFICATION

5 valve A.C. or A.C./D.C. Super-Het. 6 wave bands

covering from 9.4 to 1940 metres. (Electrical Band
Spreading.) 10” P.M. Speaker. £22 .8 .2 TAX PAID.

wherever rectangular  voltage

e esTareYren i ced Immediate Delivery can be given.

Output : 0—75 volts positive or negative,  ——=== wrITE FOR FULL DETAILS TO:—R. N. FITTON LTD.
Pulse Widths : 1, 10 and 100 micr d

Repertion Rates’ 13500 . (10000 5 AMBASSADOR RADIO WORKS

HUTCHINSON LANE, BRIGHOUSE, YORKS.

Type 412,
A versatile instrument  for use \

[y
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esigned lo suit the circuil

No.1 GOUPLING GAPAGITORS

Capacitors with high insulation resistance are required
to link circuits with widely diftering D.C. potentials,
such as the output and A.F. amplificr circuits in
reccivers. The insulation resistance of U.L.C. Silvered
Mica Capacitors is many times greater than required
for satisfactory opcration, and the test voltage is six
times the normal working voltage used in radio
reccivers, U.LC, Silvered Mica Capacitors used as
coupling capacitors ensure long, trouble-free lifc in

new designs and rcliable performance after servicing.

Build and Service the set with . ..

LG caracitons

UNITED INSULATOR CO. LTD. OAKGCROFT RD. TOLWORTH SURBITON SURREVY

17
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The best —

H'GH and LUW

Jor beller
battery radio reception

ISSUED BY THE CHLORIDE ELECTRICAL STORAGE COMPAMY LIMITED

Wireless World

November, 1948

For precision alignment of Tuned Circuits
and visual observation of Electrical

Phenomena.

Mustrated are the
latest models of the
1200B  Oscilloscope
and the 1400B Visual
Alignment Signal
Generator.

Special features of
the Oscilloscopeare:
High gain D.C. ampii-
flers on  both axis,
lmmear time base with
perfect synchrounisation
at any frequency. Con-
plete independence ot
ali coutrols from each
other,

The 1400B Unit will
show the shape and
characteristice of a tuued
circuit response curve
on the Oscillograph
screen. Thus periect
alignment of an LF. or
R.F.amplifier is easiiy
accomplished,  Overail
size of combined instru-
meats: 7° wide, 11"
high, 9% long.

® We alto make elec-
tronic  equipment  for
special purposes. If you
Aave a prodlem in 1his
field we will be pleaxed
{0 co-operate.

Early Deliveries.
@ Model 12008 Osﬂlloscope, £€3200 e Model 1400B Unit, £8 10 ¢
Werite for Specifications to :~—

INDUSTRIAL ELECTRONICS

229, Hale Lane, Edgware, Middx. Tel. : EDG. 7312

Makers of Industria! Controls and Precision Inscruments.
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Make calls
from any point

with the Hadley MULTICOM ...

The first system of its kind to provide complete loudspeaker
intercommunication between all points. Up to seven
Departments are instantly in touch with one another by
the flick of a switch. All stations are identical. Priority
of call is provided on the principal unit.

Other Hadley Products
THE HADLEY INTERCOMMUNICATOR

designed for personal communication between master unit and any or ail
of the sub-stations and also incorporates the novel feature of a desk radio
which can be relayed to the sub-stations. An inexpensive aid to efficiency.

THE HADLEY INDUSTRIAL UNIT

proved to be well in advance of any similar equipment. Provides all

i facilities for * Staff Location,’ ¢ Music for the Workers,’ * Time Signals,” etc.
All Hadley Equipments are available on Cash Purchase or Rental Maintenance
oy terms.
All export enquiries to be addressed to our export agent :
: CHARLES BAGLIN,
5 411 COVENTRY ROAD, BIRMINGHAM, |0
S :1 ﬂl] Telegroms : Pentagonos, Birmingham.
iid dl :l
-

Sound

Phone:BEArwood 2575/6 BEARWOOD ROAD, SMETHWICK, STAFFS.
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RESISTOR
NOISE METER

Manufactured to an approved Ministry of Supply specification for the measurement
of inherent noise above one microvolt in fixed and variable resistors.

PLEASE WRITE FOR FULL DETAILS TO

ERSKINE LABORATORIES LTD—SCALBY, SCARBOROUGH, YORKS.

- =

«You’re CERTAIN to get f 5
it at ARTHURS .

+% VALVES: we have probably the largest Stock
of valves in the Country, including :—
2526GT .. L= CY32,

25L6GT 1210 | 6N7 L
2A3 ... N7 | eSN7

all guaranteed.

Ex-Govt. brand new A.C. TEST BOARD approx.
12 in. x 6 in.. completely wired comprising :—

. is it Rotary or Pushbutton or Slider? Is 1t
wanted for circuit selection, band selection, tap

A.C. voltmeter, 300 v. IS amp. bridges and ! switching ? Is it for a new design or in quantities
fuses, 1S amp. 2-pin surface sockets, 2 fuse I i
wire holders. Complete............covviiiiniininn £l 2 6 for a well-proved c rcuit ?
PERSONAL RADIO SETS IN STOCK A A A
New Olympic Romac, Long and Medium Wave £17 :6 l‘l) Whatever it is——the answer is always OAK!
Ever Ready .......occeooooviesieueressenssnieesennes £12 181 . . . .
M:—';:orﬁ Y 44444444444444444444444444444444444444444444444 €519 8 ‘] The basic design of all Oak switches is one of
REMINGTON FOURSOME SHAVERS | strength and efficient functioning, including such
210-250 v, ACIDC .......ccoviironenaraciasiniananaren £7 17 6

exclusive features as the double-contact clip and the

ALL AVO AND TAYLORS METERS. List on request . .
float ng rotor, ensuring self-alignment ofeach section.

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

EST,
1919

05, ARrHUR GRAY. L7D. Terms C.0.D.

or cash with order.

OA
Gray House, 150, Charing Cross Rd., SWITCHE 3

Our Only Address:
y London, W.C.2 TEMple Bar 5833/4. | | BRITISH N.S.F. CO. LTD., Keighley, Yorkshire
ELECTRICAL. TELEVISION & RADIO ENGINEERS. (Sole Li of OAK Manufacturing Co.. Chicago)
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DRY

ELECTROLYTIC

CONDENSERS

WEMp
é’,‘:‘ '\)6;
Qs N
w5 ~

Ye Ro\)"’

SAT:-NOV E™

TROPICAL MINIATURES

The small dimensions, wide temperature range

APACI- | - DIMENSIONS ( LIST
srA':«(::EI I \fvE'Qé I LI NCHIES NJLPBEER PRICE (-30°C to 71°C), and robustness of these fully
o IEE , VOLTS |Body Lengeh| Diameter . | EAcH tropicalised condensers have proved invaluable to
i YR [ designers of the most compact types of portable
ig :g :Z :: g?: gggg: :: apparatus. Like the popular T.C.C. * Micropack
| 25 | l‘ 916 0.34 CE30C 26 range, they are of all-Aluminium plain foil construc-
o i '3 | cEs0D 26 tion and are hermetically sealed into aluminium

; nig } :3 :: 23: CEEBOE 26 tubes by means of neoprene rubber bungs.

2 150 L |‘9 16 0'34 E CE30G 26 Full details are available on request.
| | 350 | 1916 | 034 | CEON 26 IN THE BEST SETS YOU'LL SEE {@

- .
THE TELEGRAPH CC NSER CO.LTD.
o o\

ACTON - LONDO Telephone. ACORN 006!
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THE LARG

[ ie (onpany of Gieal fidtain Tid_

BRITANNIA WORKS - SAINT PANCRAS WAY - CAMDEN TOWN - LONDON-N-W"1

TELEPHONE EUSTON 5393

RELIABLE
TRANSFORMERS
AND CHOKES FOR
CONTINUOUS
SERVICE.

ENCLOSED TYPES.

[LOWATTIN, IMPED
@

v THE LOWEST EVER [ 51 {75 |17 [on
s At 74 | 1.7
@ EHT Transformers for Television. CAPACITANCE OR [a2 [74 [13 —
Medium and Low Voltage Types for Al e
) ; IMMEDIATE R
Radio and Industrial Use. \ DELIVERIES [ cv (7.3 [150] 25 o
{ FOR HOME [pcy [102]132] 34 |o. canee
® Ex Stock: Transformers and Chokes -4 [XPORI' ch 6.3 173

o sbfivenes oo

cz (6317
€22 55 | 184

TRANSRADIOI.TD €3 (54197

COmTARLT COVERmMENTY €33 | 4.8 | 220 ,A‘ X VERY LOw
unnc-ontluncAntouoo-le Caa | a4 | 252 2. 5 CAPACITANCE

.........

for *Electronic Engineering " Televisor.

STEWART TRANSFORMERS Ltd.
1021 FINCHLEY RD.,, LONDON, N.W.II

Tel.: SPEedwell 3000 and 3533
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The SSIOA 12-inch
Heavy Duty Speaker, Fidelity of response speaks for itself to the

discriminating ear. Precision manufacture is no
less eloquent to the trained engineer. These
qualities are making TRUVOX speakers famous.

illustrated, offering
a frequency response
from 35 to 11,000

c.p.s. and handling ‘ '
10 watts is a typical
example of TRUYOX

workmanship. ) j

TRUVOX ENGINEERING CO. LTD-EXHIBITION GDS: WEMBLEY ' ENG

£.X.39
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HAIG’S

FUND - BRIT

LEGI ON

Remember, Saturday, November 6th
PLEASE GIVE GENEROUSLY

FIDELITY

This Space has been given by
? Manufacturers of Loudspeakers,
EEFICIENCY

GOODMANS

Lancelot

INDUSTRIES
Road Wembley,

APPEAL

LIMITED
Middlesex

Yr: EV |oT7

Radio-Television
De-Luxe

% 12° Cathode Ray Tube
giving brilliant picture 10§"
x B} with exceptionally
sharp definition.

% Automatic focussing stabii.
isor.

% Vision unit of advauced
design applying principle of
pusk-pull output, utilising
high frequency valves.

K Pre-set picture hold. Picture
modulated to full brilliance
and frequency range.

% Push  button
switches.

selector

J Send for further detafls of
this and other models.

The GARRICK

12 months’ generous guaran.
tee backed by unsurpassed
service.

Wholesale

Distributors

x ~
53 FARRINGDON RD., L I u
LONDON, E.C.t M I T E
Tel. HOLborn 2053
JOHN LOGIE-BAIRD LTD,, Rayners Lane, Middlesex.
Telephone: Pinner 205!

TRANSFORMERS, Etc. for QUALITY AMPLIFIERS

PARTRIDGE

500-0-500 180 mA, 4 v. 4a., dv.8a, 4v.2a,dv. 24 ...l
WWFB/M

425-0-425 200 mA, 6.3CT. 2a.,6.3CT. 2a.. 6.3 CT. 4a. 5v. 3a. ..
T500/220A

500-0-500 220 mA, 6.3 v.5a., 5 v. 3 a.
T350/120/A

350-0-350 120 mA, 5 v. 2 a., 6.3 v. 4 a., 6.4
T350/80A

350-0-350 80 mA, 5 v. 2., 63 v. 3a..6.3v. 1a.

8winging choke 'i [5H 250 mA
3-8H 150 mA .

Smoo!.hlng choke 2'2H 120 mA .

0 o 5 H 100 mA
‘21" 60mA ...
30H 40 mA |

Anode choke 300H 10 mA  .........................
Meter current transformer. 500 mA. 100 mA. 2.5 a. ..
As above, but 0-1 a., 100 mA, 10 mA
Type TRL/FAB 600 ohm-grid
Intervalve 8CT/AB ..
Intervalve 240 1-3 ratio
Intervalve 40 1-3 ratio ..
Type TR PP(/L600 ohms
Williamson Output trans. .......

WODEN

PTMI1A 250-0-250 60 mA. 3 v. 2 a., 6.
PTMI3A 350-0-350 120 mA, 5 v. 2 a.,
PTMI4A 425-0-425 v. 150 mA, Sv.
PTM16 650-0-8650 250 mA .
DTMI17 750-0-780 250 mA
DTM18 1250-1000-0-1000-1250 v. 300 mA
PTFI122.5v.10a. ..
PTF13 4 v. 10 a.
PTF156.3 v. 4 a.
PTF177.5v.5a. ..
UMI1 30-watt mod.
UM2 60-watt mod. .
UMS3 125-watt mod. ..
PCF12 12H 150 mA
PCF17 20H 150 mA
lD‘CF'w 12H 250 mA

T =

Please include sufficient for postage and packing
3hop Hours—9 3.m.-5.30 p.m. Monday to Satarday.
Phone—AMB 5383—PAD 6116—FPAD 56068

g5 0 0
g5 8 0
£211 7
£2 4

9 a.m.-1.0 p.m. Thursday

TELE-RADIO (1943) LTD. 177a Edgware Rd., London, W.2
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NINVE EXAMPILES

FLEXIANT

(RUBBER BONDED
TO METAL)

=
RANGE

of

MOUNTINGS

3
*
® *

OBTAINABLE
FROM STOCK

OUR TECHNICAL STAFKF investigates
all mounting problems
May it investigate yours ?

g:; RUBBER BONDERS LIMITED

ENGINFERS iIN RUBB'ER BONDED TO METAL

FLEXILANT W ORKS
D UNSTABLE . B EDS.

R.B.67
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Manufactured to

“ ELECTRONIC ENGINEERING"
Drilled and fitted with 5§ Amphenol Octal valve holders, aerial, earth and gramophone sockets,
T E LEV | S OR S P E C IF IC ATI O N necessary cut-outs for all control mountings, mains transformer and tuning gang condenser.

Retail complete with 2 steel fixing feet. Retail 11+

VISION CHASSIS fitted with screens, all Can be used in conjunction with our
valve holders, formers and dust cores .. 22/6

SOUND CHASSIS fitted with screens, all [ J [ J

valve holders, formers and dust cores ... 189 " MW

TIME BASE CHASSIS fitted with valv

holders and all necessary cut-outs ... .. 1718 o @
POWER CHASSIS fitted with all valve W

holders, 3 point sockets and single sockets ... 25/

GANTRIES vision and sound fixing straps
volume control, support panel ...

LINE OUTPUT TRANSFORMER .. 326

5.-VALVE SUPERHET RADIO CHASSIS

Insulated Universal flexible drive coupling for direct mounting to condenser shaft (}” diameter).
Provision for internal illumination. Unbreakable Perspex coloured scale, long, medium and
short bands. Calibrated in metres, kilocycles and station names.

Waveband 800-2,000 m., 200-580 m., 16-50 m.

DEFLECTOR COIL ASSEMBLIES - 326 Dimensions—Maximum scale opening 10°x4}". Distance between centres 104", Retail 22/6,
FOCUS COIL ASSEMBLIES 3 (2 4BA holes fixing). Total depth of unit 13", Pointer travel 7",

if you are unable to obtain A.M.C. units from your dealer, kindly communicate with us and we will
put you in touch with our nearest Agent.

ALBERT MANUFACTURING COMPANY
5, SHAKESPEARE ROAD, FINCHLEY, LONDON, N.3. ENGLAND

Phones FINchley 2188 and 3332 Telegraphic Address Inland: Alberto Finch London Overseas: Alberto London

MINIATURE
METERS
Qur stocks of
meters are the
largest in the U.K.

Herewith are listed
our main types:

BRIERLEY
“RIBBON" AND “ARMATURE"
PICKUPS

Please add postage and
packing according to
quantity required.

SCALE | TYPE SHAPE SIZE MOUNTING |PRICE
- bl
Milliammeters | |
oop M | Moving Coll D.C. | Square 2 Flush 5i-
0-30 ol w  w _w | Round TN " | 69
0401130 .. | Moving B?o‘:l &c., Round ” Prop ’
£a Ooun¢ roj. -
v, SR (5 F RIBBON PICKUP, type JB/P'R'1
h . " o (ith shorting | ’
:w:,c'hf’ | PO gi-l R 12¢ | Frequency range, 20 ¢/s to 40,000 ¢/s.
0-150 .. .. w e Square | 2 Tlush | 76 Permanent point é times harder than sapphire and more robust.
Ammeters. | Point pressure, /8 oz.
05 .. .. | R.F Thermocouple %‘l“:f; 25 22 5’3- | Output voltage, 10 to 15 mV. across 15,000 ohms approx.
00:’__2‘-5 " " l{g:nd with = Ly 7 ** Floating Elemenct ' design prevents arm torsional resonance.
" BERe ket 2 Flus 68 | PrlceTin U.‘lfbi;\‘:lrlding special mumetal screened transformer and Purchase
0— Rectangular | ax, / .
vith ah N .
“;v‘mc'h_"m“x 5 x 24| proy. g/6 | Ten years or so ago, the main interest in gramophone reproducing
10-0-20 Moving Coil D.C. | Round 2 Flush 58 equipment was centred in extending the range from about 4500 c's
0-14 | Moving Iren . { 44" | switchboard 1523 to 8 or 9 kc/s.
0-20 .. | Moving Coli D.C. o 2 r0j. b Today, with the advent of wide range recordings, our interest is in
&Im"' .. :}0‘::"8 ::::;TDC o 24 Flush 56 | the further octave, 8 kc's to 16 kc/s.
o :“g:_.lxlmn | Round 2w | proy. g | Users of the BRIERLEY RIBBON PICKUP TYPE |B/P/R/l are in a
30-0-50 Moving Coil D.C, | Square b Flush 586 gasmon—thde re:t"of the equipment would allow—to add not one
Voltmeters. | ut two and a half octaves,
0-150 .. . | Moving Coil D.C. | Round .‘;’.'l' Flush 516 Our concern at the present time however is to reproduce faithfully to the
0-300 . el e w__n__ | Square 2 Flush 586 present limit of the record and we believe we have gone a long way in this

Terma: C.W.O. Remittances payable to E. & G. Distributing Corporation Lud. | when over 907, of our listeners prefer the extra octave between 8 and 16
ke/s and feel that something very much worth while is lost by its omission

M o s MAIL ORDER SUPPLY CO., Dept. W.W.,
[ [ ] @ 3, Robert St.,, Hampstead, London, N.W.I, l J. H. BRIERLEY (GRAMOPHONES & RECORDINGS), LTD.,
CALLERS TO : 24, New Rd., London, E.1. (Stepney Green 2760-3906) | emmesm——45, TITHEBARN STREET, LIVERPOOL Smmmmmmmmm
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MAZDA Ac/DC MINIATURES

IOLDII
DOUBLE-DIODE TRIODE

(List price 2/-)

RATING
Heater Current (amps) .. |p
Heater Voltage (volts) ... Vh
Maximum Anode Voltage (volts) Va(max) 250
Maximum Cathode Current (mA) Ik(av)max 5
Mutual Conductance (mA/V) ... .. Em *3.4
Anode Impedance (ohms) . s Fa *9,300
Amplification Factor ... cont B *31.5

Maximum Mean Diode Current
per diode (mA)
Maximum Potential Heater/Cathode
(volts rms)
* Taken at V;

la(d)av(max) 0.1

Vh-k(max) 150
100v; Vg—0y. N

iIOPI3
OUTPUT TETRODE

(List price 13/-)

RATING
Heater Current (amps) . th 0.1
Heater Voltage (volts) ... Vh 40
Maximum Anode Voltage (volts) Va(max) 250
Maximum Screen Voltage (volts) Vg2(max) 250
Maximum Anode Dissipation (watts) wa(max) 6
Maximum Screen Dissipation (watts) wg2(max) 1.8
Mutual Conductance (mA/Y) ... . Em 7.5
Inner Mu .. Hgl-g2 *13
Maximum Potential Heater/Cathode

(volts rms) ... . Vh-k(max) 150

* Taken at V= Vg2 = 150v; 13=-30 mA.

MAZDA

iIOPI14
OUTPUT TETRODE

(List price 13/-)

RATING
Heater Current (amps) oo |h 0.1
Heater Voltage (volts) ... Vh 40
Maximum Anode Voltage (volts) Va(max) 250
Maximum Screen Voltage (volts) Vg2(max) 250
Maximum Anode Dissipation (watts) wa(max) 10
Maximum Screen Dissipation (watts) wg2(max) 3
Mutual Conductance (mA/VY) ... . *gm 7.2
Inneru .., *Hgl, g2 *1.2
Maximum Potential Heater/Cathode

(volts RMS) .. Vh-k(max) 150

*Taken at Va— 175; Vg2— 175; Vg| - - 9.4

U404

HALF-WAVE RECTIFIER

(List price 11/6d.)

RATING
Heater Current (amps) . In 0.l

Heater Voltage (volts) ... .
Maximum Anode Voltage (volts RMS)

Maximum Peak Inverse Anode Voltage
(volts) ... .

Vh 40.0
Va(rms)max 250

P.1.V.(max) 750

DISW//A

Maximum Mean Anode Current (mA)

Ia(av)max 90

Maximum Peak Anode Current (mA) la(pkymax 700
Maximum Peak Potential Heater/

Cathode with Heater negative (volts) Vh.k(max) 550

D

[©

RADIO VALVES AND CATHODE RAY TUBES

v78

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

/
/
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H.T. SMOOTHING

A
Tocay CONDENSER
O05 OR O mFd

WESTENT UNIT

YELLOW
T _-RED

CONNECT YELLOW LEAD
r -

= H(A) rom s say

!
i
$ or_TO
:(B) EARTH
) 3 FOR Sk
® ® i
W4 TO 3
RECEWER '
|

: METAL RECTIFER
-

I MANSE
TRANGFORMER

— =
—_—

THE SIMPLEST WAY to obtain EH.T.

is to connect a

 PIWESTINGHOUSEI®

ESTEHT

to the 350-0-350 volts winding of the normal mains
transformer and obtain a 5.5kV DC output without
using an E.H.T. transformer and valve rectifier.

Write for data sheet No. 52 to Dept. W.W.II.

Westinghouse Brake & Signal Co., Ltd., 82,York Way, King’s Cross, London, N.I

PLAN YOUR
CAREER

RADIO - TELEVISION
and other INDUSTRIAL
ELECTRONIC subjects
i 3

X

@
=4

@

WRITE NOW FOR FREE BOOKLET summarising
the careers available in Electronicsand giving particulars
of Training Courses offered by E.M.I. Institutes, Ltd.

The booklet contains full details of Corre-
spondence Courses in Radio, Television,
Telecommunications and Industrial Electronics.

Daytime and Evening Attendance Courses, and Special
Courses for candidates taking I.LE.E,, Brit.I.R.E_, and
City & Guilds examinations are also available.

Payment for tution can be made in easy instalments
if required.

E.M.I. INSTITUTES LTD.

Dept. 16, 43 Grove Park Road, Chiswick,
London, W.4, Telephone CHiswick 4417/8
E.M.1. Institutes — backed by the Electronic Organisation which includes
“*H.M.V."”, Columbia, Marconiphone, etc.

E.804
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22 Ranges. ¢
Long-life batteries. A &

VHF probe and
$000v. D.C. multiplier
optional.

melet that will measwie
AF. &€R.F. signal t{ol/a?e;('/

ELECTRONIC INSTRUMENTS LTD

17 Paradise Road, Richmond, Surrey
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R107. ONE OF THE ARMY'S FINEST COMMUNICA-
TIONS RECEIVERS. (See **W.W.,” August, 1945.)
9 valves, R.F. amp. osc. Frequency Changer, 2 L.
(465 ke.), 2nd Detector, AVC. Af. amp. B.F.0. A.C.
mains, 100-250 v. or 12 v. accum. Frequency range
17.5 to 7 mcjs, 7.25 mc/s to 2.9 mc/s, 3.0 to 1.2 mc/s
Monitor L.8. built in. Complete. Write for full details.
£16/16/-. Carriage paid.

THE FAMOUS R.1155 RECEIVER. These are all brand
new and unused. Frequency range 18.5 mc/s—75kc/s. in
5 wavebands. Complete with 10 valves (including Magic

Eye). Conmpletely enclosed In black crackled metal
case, 16in. x Yin. x Win.

Brand new .................... £1212 0
R1155 POWER UNIT INCORPORATING OUTPUT
STAGE. A robust unit ined in a black 1

case 10in. % 8in. x tin., wbich matches the Recelver.
The power supply is 230 v. at 80 mA. which is ample for
the R.1155 Receiver and output stage. Frimary is for
100-250 v. 50 eycle mains.
Power unit with built-ln output stage (6Ft) with output
transformer ... o 0
Power unit only .. ... 8210 0
CAR RADIO VIBRATOR PACES. 12 volts input,
250 v, 60 mA. output, completely smoothed and fitted
with suppressors. All contalned in a steel case 10in, x
nin. x 6in. ABBBAGAAEEGE £2 00
H.T. ELIMINATOR AND TRICKLE CHARGER KIT.
Consists of a complete kit of parts to construct an H.T.
Eltminator with an output of 120 v. at 20 mA., and
provision for Trlekle Charging a 2 v. Accumulator. Two
Metal Rectifiers are employed. WIth circuit, 35/-,

PREMIER COIL PACK 4-BAND. Consists of a fully
wired and callbrated Coll Pack of the latest type. 5-
Ition awitch includes a gram. {tion.
Wavebands covered 15.6-52 metres (22-5.8 mc/s) 51-200
metres (3.9-1.6 mc/fs) 200-550 metres and 900-2100
metres. Air Dielectric Trimmers on all 8hort Wave Colls.
Unit ists of 3 1 AERIAL, R.F. and
Oscillator.
Dimenslons of Pack, 6in. x 4}ln. x 2}in.
Also ded pair LF. T with b
tuned Litz windings of high " Q" 3-gang condenser,
drive spindle, drive wheel.

Price with circult dlagram ............ 85/-
or complete with coloured glass dial, backplate, polnter,
dlal light brackets and drilled 7-valve chassis. with blue
prints, 5/10/-,

PREMIER MAINS TRANSFORMERS,

All primaries are tapped for 200-230 v. maius 40-100
cycles.

All primariea are screened. All L.T.’s are centre-tapped.

List No. Output Price.
HP.175A. 25/
8P.175B 3
SP.250A

25/

3

8P.250B —
SP.300A

25/-
S5P.300B 00 v. 60 nifa. 4 v.

L2 B X Y 25/«
S8P.301A 0v.120 mi/a., 5 v. 2-3a.,6.3 v.
348,

8P.301B

300-0-300 v. 120 m/a.
2-3a.,4+.3-5a. ...
8P.350A  1350-0-350 v. 100 m/

3P.350B
2-3u.,4v.35a. ... 29/
8P.351A  350-0-350 v. 150 m/a., 3 SERA
36a.4v.1-2a.4v.1-2a, ..........
BP.352 350-0-350 v. 180 m/a., 5 v. 2-3 a.,
6.3v.2-3a,,6.3v.238, ........... . -
BP.375A  375-0-375 v. 250 m/a., 6.3 v. 2-3 a,,
6.3v.3-5a.,. v.23a. . .iiiiiiinn . /=

2 1 VTG60A (8OT)

BPA23A

425.0-425
3 a

6,
500-0-500 v. 150 mya.,
6.3v.2-3a.,6.3v.2-3a. ..,
INDICATOR UNIT TYPE 174 contains;
VCR138, 1 C.

200
v.

L 2-%a. 7/~

BPS01A.

1 C.R. Tube
. Tube VCR521, 2 Mu. Metal Screens
4 VR34, 1 VR116, 5 VR63, 14 Potentlo-
meters, 4 Relavs, 2 .02 intd. 5000 v. working Condensers,
over 50 resistors, 1 Switch 5-pole 2-way, 1 Switch 4-pole
4-way Condensers, Valveholders, (‘o-Axial Plugs, Trans-
formers, etc. A remarkable radio bargaln at 86/,

RECEIVER TYPE R3102A, Ra Unit containa
14 valves; 1 VRIa7, 4 VR91, VRIS, 3 VR&S,
1VULIL, 1 VU39, 2 VRy2.
Receiver contalns 45 mefs LF. strip wbich makes the
Unit ideal for conversion to a Vislon Receiver. There
is ample space for bullding time bases. Also included
in the Unlt are the following: 24 volt motor-driven,
Switch Unit, over a dozen Co-Axial Plugs and Socketa.
Resistors, Heater Chokes, Transformers and .01 infd.
#,500 volt working Coudenser £3100

ALL-WAVE SUPERHET KIT. A Kit of Parts to build a
6-valve (plus rectifier) receiver, covering 16-50 metres.
Medlum- and Long-wave bands. Valve line-up, 6K8,
6K7, 6Q7, 6J7, two 25A6 In push-pull. Metal Rectifiers
are Incorporated for H.T. supply. Output imoedance is
for 3 and 15 ohms, The latest Wearite Coil Pack in-
corporating Iron Dust Coils is used making construction
and alignment extremely slmple. A pick-up position on
the wave-change switch and pick-up terminals is pros
vided. A complete .kit, inclnding valves, but without
speaker or cabinet. Chassis size, 14in. X 6in. Overall
height, 9in. Price £10 16 6. including Purchase Tax.
Wired and tested, £1210 0.

Sultable loudspeakers are the GOODMANS 10in. 6-watt
P.M. at 47/, or for superlative reproduction, the
Goodmane 12/n. P. M. at £6 15 0.

RECEIVER TYPE 184, Radar Unit containing 14 valves:
1 CU87, 4 VR91, 7 VR63, 1 VU1ll, 1 VR92. Unit
contains a 45 mc/s LF. Strip sultable for use as a Vislon
Recelver. There is ample space for buliding Power Packs
or Time Bases. Also included are 5 Potentiometers,
-01 mtd. 2,500-volt Condenser, 2 Relays, 3 Neon Lamps,
a of Resi: C and Co-Axial Sockets

£2 5 0

NEW 2-VALVE ALL WAVE KIT. 16 to 2,000 metres

Switched Coil Pack ready wired and tested. 2 Mazda
HL23 Valves, "Phones, H.T. and L.T. Batteries, Con-
densers, reslstors, diagrams and steel case, all ready to
assemble, £3 10 0, including Purchase Tax.

ALL WAVE RECEIVER KIT. 7-Valve (ptus Metal
Rectifier for H.T. 8upply) Superhet: tor AC/DC Maius
200/250 volts, 40/60 cycles. KFour wavebands 13.6.52
metres (22-5.8 mc/s), 51-200 metres (5.9-1.5 mec 8),
200-550 metres and 900-2100 wetres. The five position
Switchincludesa Pick-up Posltion,and Pick-up Terminals
are provided. Valve line-up 6K7 (R.F.), 6K8 (Fre.
quency Changer), 6K7 (L.F.), 6Q7 (2nd Det. A.V.C. and
st L.F. Amplifier), 6J7 (Phase Inverter) 2 x 25A6(Push
Pull Output). dest, Output Transf to
match tne 25A6°s to Bpeaker of % or 15 ohms tmpedance.
Negative feedback s applied over three etages giving a
very high fidelity output. The Coll Pack which is tested
and callbrated is of the most modern type. Substantial
smoothing gives an exceptionally low hum level, Large
illuminated Glass Dial in colour.

The Complete Kit of Parts includl
[natructlons £13 8 10 Inc. tax.
tested £15. Recommended loudspeaker.
G.12 85/~

OUR NEW ENLARGED CATALOGUE
IS NOW READY
Please send stamps for copy

Yalvesand C
Completely wired and
Rola 3Super

PREMIER KITS AT REDUCED PRICES
» 1.*‘, > |

|
|

NEW 1948 MIDGET T.R F. RADIO KITS with lllumina
Glass Dial. All parta Including Valves, M/C Speaker n'::
instructions. 3 valves plus Metal Rectifier.  200-557
metres and 700-2,000 metres. 200 to 250 v. A.C. or
@.C./D.C. mains. State which is required. Size 10ln,
fin. x 6ln., £7 7 6, including Purchase Tax.

NEW 1948 MIDGET SUPERHET RADIO KIT, with
liluminated Glass Dial, Al parts including ’Valvm
M/C Speaker and instructions. 4 valves plus Metal
Rectifier. 16-50 metres and 200-557 metres. 200 to
State which is required.
 6in.. £8 50, including Purchase Tax,

250 v. A.C. or A.C./D.C. malns.
8in,

Size. 10in.

MIDGET RADIO CABINETS in Brown Bakelite. Can
be supplied for either of the above Midget Kita at 2§/«
including P.T.

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

Half Wave. For use with Valve or Metal Raé’t.lﬂl::ut
Used in a Voitage Douhling Circuit. these will give
slightly over double the half wave output. We can
supply suitable rectifiers.

.H.T.1. Output 800 v. ..
E.H.T.2. Output 1,000 v. ang . . ég{.ﬂ
E.H.T.3. Output 2,000 ve and 2.0-2 v, 2 a. cver 35/

TANK AERIALS. Seven 2ft lengths of steel tube whi
fit Into each other, making a very efficient aerll‘l'. cb
3/8 each

Rubber Bases to fit 2/6 each

MOVING COIL EARPIECES

Comprise a 1}in. Moving
Coll Loudspcaker fitted

with  noise excluding
rubber caps. Make ex-
cellent Mikes. Phones

or Speakers 2. each
18/- doz.

LOUDSPEAKERS BY FAMOUS MAKER
.'éln. P.M. 2-3 ohms ...
in.

e o 23, 16,
o, 5 o 17/8
10in. ,, 23
2In. , 15 I8

METERS. All meters are by the best makers and are
contained in bakelite cases. Prices are about one-quarter
the original cost,

Ext. 3
Range Diam.  Fitting Type Price
40 v. 2tin. Flush M.C. D.C. 59
2} a. 2tin. Flush Thermo H.FK 5/-
20 a. 24in. Flush M.C. D.C. 7/6
40 a, 2¢in. Flush M. .C. 7/6
254, dfin. Flush M.l D.C. 2/11
500 ua. 2¢in. Flush M.C. D.C. 76
5 m/a. 24in. Flush M.C.D.C. B5ie
1 m/a. 34n. Flush M.C.D.C. 15/11
300 ua. 3Hn. Flush M.C. D.C. 19/6
20 v. 2tin. Flush M.C. D.C. 5/9
15 v. 3tin. Flush M.I/AC.D.C. 716
150 m,a 2}in. Flush M.C. D.C. 6/~
5,000 v, 44In. Flush Electrostatic 50/~
1 mfa, 2¢in. Flush M.C. D.C. 8/6
30 m/a. 2{in. Fiush M.C. D.C.. 8/8
30 m/a. 3}in. Flush M.C.D.C. 10/6

TEST UNIT TYPE 73 consists of a speclal purpose
Oscilloscope that requires only rewiring and the addition
of s few condensers and resistors to convert into a
standard Oscilloscope, input 230 v. 50 ¢. A 3jin. C.R
tube and 1 8U220A, 1 EB34, 1 524, 3 8P41, 2 EA5D.
are included. Price £8 8 0.
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CONSISTENT
Pl octcente

=% PULLIN ‘s’METER

The Pullin S Meter has been designed

for use on amateur band communication

receivers. The meter is mounted in a

bench stand with terminals on top.

Two scales are printed on the dial,

thus serving as a dual purpose meter.

An instructional leaflet is sup-

plied with each meter. This

"ﬂ gives the user full instructions
\ ¥ for wiring up and explains in
\ e RO decail the value of the
1y ~ resistors and potentiometer
LA\ AN to be used in the circuit.
\ Price, £3.6.0.
‘_/’ =
\ ——e— — %@;
Address oll Enquiries to We can give early deliveries — write for full details —

MEASURING [INSTRUMENTS (PULLIN) LTD.

Dept. J. Electrin Works, Winchester St., London,W.3. Phone ACOrn 4651 /4

THREE FINE OFFERS !!

FREQUENCY METER LM7 I

NAVY VERSION OF BC22l. 198 kc/s-20,000 kc/s. Black crackle
case on Lord mounting base. 1,000 kc/s crystal check points, hand cali-
brated log book, super vernier drive, internal modulation, stabilised
H.T. line.

Power requirements :—250 v, or 350 v. H.T. with internal adjustment for ’
difference. Heaters 12 v, easily modified to 6.3 v. Brand new. PRICE
£10 including waterprof dust cover.

KITS OF SPARES including set of 3 valves and neon signal limiter,
1,000 ke/s crystal, transformer, resistance, potentiometers, etc. PRICE
£2. Kits of spare VALVES only. PRICE £1I.

N VIBRATOR PACKS
Input 6 volts : Output 230 v. Some smoothed. PRICE 16/6. Postage I, -,
Mallory Vibrapacks. Brand new in black crackle case, 6in. x 6in. x 6}in.
Sek 4ectifying type, 12 v. input, 300 v. at 100 m/A output. (Built-in noise
suppression, includes efficient low frequency hum filter.) PRICE 16/6.
Postage 1/-.

TRANSMITTING VALVES
Ex-Government, brand new in original cartons, 807, 8/6 ; 832, 25/-;
832A, 25/-; |00TH, 35/-; 2SOTH, 45/-. Also 808, 30/-; 865/S6S, 25/-;
813, £3/10/- ; 866/866A, 25/-, and many other odd Transmitting Valves too
numerous to mention.

Definite Advance —x—
tuninGg UNITS 1 CT4 COIL TURRET

Send S.A.E. for Standard Raymart and No. 7 Special Offers List for high'grade 175 Ke¢/s — 36 Mc/s in 6 ranges.
COMMUN\CAT\ON Constant Gain. | uV Sensitivity.

EADIOMART RECENERS Too many good features to

enumerate here! Ask your Stockist
b _ orwrite direct.
48’ HOLLOWAY HEAD, BIRMINGHAM, 1. ' DENCO (CLACTON) LTD., OLD ROAD, CLACTON, ESSEX
Telephones ; Clacton 807-8 Telegroms : Denco, Clocton
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* apND of it
They'll like the SOUND

Invite your customers to hear the
““De Luxe’ Microgram play their
favourite records and let its
superb reproduction prove to
them that there’s no finer port-
able electric gramophone.

‘Z 2 The ** De Luxe " Micro-
%&AR@ gram with the new
Collaro lightweight
«DE LUXE"” Cl"y?tﬂl Pickup. Auto-
matic Stop and 6%inch
@ Speaker — complete in
(B | o0 handsome imitation
lizard-skin carrying
case. A.C, Supply 200
250 volts.

Retail Price £19 19 0
fW Plus Purchase Tax,
€ 12 l

Trade Terms and Literature from:

COLLARO LTD., RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX

Telephone : RIPPLEWAY 3333
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( *i'opular Models

from a
FAMOUS RANGE

CIRCUIT ANALYSER, MODEL 20A

For checking on receivers.
radiograms, audio and radio
frequency amplifiers. In-
corporates a ' Magic Eye ™~
Indicator and an audio-
amplifier and loudspeaker.
Units cau be used indepen-
dently.

PRICE £15. 15. 0.
H.P. TERMS: £1.10.5
deposit and 11monthly pay-
ments of £1 16. 2.

SIGNAL GENERATOR, MODEL 65B

For testing audioreceivers and
for ganging and alignment ad-
]uslmculs on tuned circuits.
Mains operated. Frequeney
range : 100Ke's to 46 Me's.
Power comumptnon npproxn-
mately 15 watts. A 400 cis
asudio signal available for
testing audio amplificrs.

PRICE £15. 10. 0.
5 H.P. TERMS: £1.10.2 deposit

e and 11 mombly aynients
. of £1. g

CATHODE RAY OSCILLO-
GRAPH, MODEL 30A

Tbis oscillograph incorporates a
34“ electrostatic tube operating
from A.C. mains’; power consump-
tion 20 watts ; provision made for

UNIVERSAL TAYLOR -
METER, MODEL 75A

This instrument has a sensitivity
of 20,000 ohms per volt on both
D.C. and A.C. 50 ranges cover all
A.C., D.C. and resistance measure-

ments.

a time base generator, a vertical
amplifier and external coupling to
both sets of deflection plates.

PRICE f£14. 14. 0.
H.P. TERMS: £1. 8. 3 deposit and
monthly payments of £1. 8. 2.

PRICE £29. 10. 0.
H.P, TERMS: £2. 17. 8 deposit and
11 montlily paymentsof £2.16. 6

MODEL 45A

Available as henchb or portable in.
strument giving correct measure-
ments for the mutual eonduetance
of amplifying valves. Sixteen valve
holderssupplied witheach
instrumient. Bencliinstru.
ment shown is housed in
a strong steel case; the
portable is supplied in
strong oak case.

PRICE £22. 0. 0.
11.P. TERMS: £2, 2. 2
deposit and 11 monlhly
payments of £2. 2,

VALVE TESTER,

MODEL 47A

Similar to Model 45, but an extra
panel has been fitted at the
bottom enabling the meter
to be used for measurements
of A.C. and D.C. volts, .C.
current and ohms.
.
PRICE £27.0.0.

1.P. TERMS: £2. 11. 9
deposit and 11 monthly pay-
ments of £2. 11. 9,

Further information gladly supplied on request

IMMEDIATE DELIVERY ON
ALL THE ABOVE MODELS TESTED %

yTESTING & -
MEASURING EQUIPMENT
NN

TAYLOR PRODUCTS INCLUDE: MULTIRANGE A.C.D.C. TEST METERS @ SIGNAL TRIED %
GENERATORS @ VALVE TESTERS @ A.C. BRIDGES @ CIRCUIT ANALYSERS
@ CATHODE RAY OSCILLOGRAPHS @ HIGH AND LOW RANGE OHMMETERS @ APPROVED %

OUTPUT METERS @ INSULATION TESTERS @ MOVING COIL INSTRUMENTS

TAYLOR ELECTRICAL INSTRUMENTS LTD Telephone  SLOUGH 21381 (4 lines)

419 - 424 MONTROSE AVENUE, SLOUGH, BUCKS, ENGLAND Grams & Cables “ TAYLINS ™ SLOUGH
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COMPONENTS

. 1 Sides removed
Keeping abreast of fast-moving technical development calls forStarity of

for a new abproach to production problems. The **WEARITE" illustration
Pressed Circuit System represents a substantial advance in
production science to speed assembly and lower costs. The
first of these **Wearite '’ New Approach Components is
a Coil Pack comprising coils, switches, trimmers and
padders completely wired and ready for instant incorporation
into any standard Superhet circuit.

@ 3 ranges @ Gram switching @ 2-hole fixing
at 15” centres @ All trimmers and adjusters

. \
conveniently placed in one surface ~

Owing to raw material restrictions. supplies, for the
time being, are confined to Radio Receiver Manufacturers

Manufacturers are urged to write for full technical details. at home and abroad.

Wright and Weatre L.imited

Prov. Pat. No.
26387 47.

138, SLOANE ST. LONDON * S.W.l1 TEL SLOANE 2214’5 FACTORY: SOUTH SHIELDS CO. DURHAM
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When the current
through a coil is sud-
denly interrupted, the
oscillatory circuit
formed by the coil (L)
and its associated
capacitance (Cg) will
“ring " at a frequency
determined by L. and Cg and the resulting voltage waveform
will be as shown in Fig. 1 (a). This principle is utilised in
what is commonly called the Ringing Choke method of
E.H.T. generation. ’

Fig. 2 shows a practical circuit in which an EL38 operates
as a switch which periodieally interrupts the current through L.
The switching voltage which is applied to the grid of the
I.1.38 may be as shown in Fig. 1 (b).

38 mA
© 230y
£138 . o
t

{ L '
| : "
v L E F_ TkY

2uF!
l 5004 " ) l Fig. 2
s L 5

In the choice of a valve for the circuit, two factors are
of primary importance : the valve must be able (a) to supply
large peak currents at low anode voltages and (b) to withstand

Valves and their applications

THE RINGING CHOKE GIRCUIT
FOR E.H.T. GENERATION

Wireless World November, 1948

large pulse voltages on its anode ; the EL38 fulfils both these
requirements adequately.

The mode of operation of the circuit is as follows :—during
the period when the EI.38 (V1) is conducting, magnetic energy
is stored in L; when V1 is cut off, the oscillation which
results may be regarded as an interchange of energy between
i and Cg. At the end of the first quarter cycie, the energy
stored in L (less the loss due to circuit resistance) has been
transferred to Cg and the high voltage produced is rectified by
the EYS51 diode. The open circuit D.C. output voltage at the
cathode of the EY5] will be approximately equal to the peak
voltage and will leak away, at a rate determined by the time
constant of the external circuit, as shown dotted in Fig. 1 (a).
By connecting the anode of V1 to a tap on L, the output
capacitance of V1 is transformed into a smaller equivalent
capacitance, the contribution to Cg is reduced and the peak
voltage will be increased (V2 peak is proportional to 1/Cg).

It will be noted that thc EY5] heater supply is derived
from a subsidiary winding coupled with I. ; the coupling should
be adjusted until the colour of the EY51 heater is the same
as that of a similar diode fed from a 6.3 V. 50 ¢/s supply.

The energy loss to the EY5] heater adds to the resistive
losses associated with L and Cg and rcduces the effective
Q of the oscillatory circuit ; with a circuit Q as low as 16,
however, the peak voltage is reduced by only 59, below that
voltage which would result from a loss-free circuit. Since a
high Q is, therefore, not of great importance, the physical
dimensions of L. may be reduced considerably by the use of a
high permeability iron-dust core.

The source impedance (Rg) of an E.H.T. supply of this
type is approximately equal to 1/(Csf) ohms where f is the
repetition frequency of the waveform fed to the grid of V1
(10,125 c¢/s when this is derived from the linc time base
generator). The power (P) drawn from the IL.T. line for
both anode and screen supply may be estimated from the
expression P=V2/R; watts where V, is the open-circuit
E.IL.T. voltage.

—
[Mullard]|
A

Reprints of this report from the Mullard Laboratories
can be obtained free of charge from the address
below ;

MULLARD ELECTRONIC PRODUCTS LTD,,
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HOUSE, SHAFTESBURY AVE., W.C.2
MVM7S



Wireless World

RADIO AND ELECTRONICS

Vol. L1IV. No. 11

November 1948

Europe’s New Broadeasting Frequencies

FTER deliberations lasting some ten weeks
the delegates of twenty-five of the thirty-
two nations participating in the European

Broadcasting Conference at Copenhagen have
signed the Convention which provides for the re-
allocation of frequencies to broadcasting ‘stations
in what is now known as the Furopean Broad-
casting Area.

The Copenhagen Plan, 1948, as it is called, is
largely the work of a committee led by H. Faulk-
ner, Deputy Engineer-in-Chief of the British Post
Office. The committee, on which L. W. Hayes,
B.B.C., also sat, is to be congratulated on produc-
ing a plan which, in spite of the prevailing inter-
national unrest and rivalry, proved acceptable to
the majority of the delegates. The gargantuan
task of accommodating in 139 channels some 340
stations and synchronized networks and in addi-
tion providing for numerous low-powered stations
on two international common frequencies having
been completed, it now remains for the govern-
ments of the countries concerned to ratify the Con-
vention. Provided this is done the Copenhagen
Plan will come into operation on March 15th, 1950
—just ten years after the still-born Montreux Plan
would have been implemented, had it not been for
the outbreak of World War II.

In order to accommodate all the stations within
the two bands (long and medium wave), both of
which have been extended in accordance with the
provisions of the recent Atlantic City Convention,
it has again been necessary to allow only gkc/s
for each channel. There will be general regret
that it was found impracticable to increase channel
width to 1okc/s, as is done in the United States,
but the alternative plan providing for this was
rejected. Its introduction, with the resulting
simplification of dial markings, would have been
welcomed by both manufacturers and listeners.
However, as will be seen from the full list of
allocations printed elsewhere in this issue, channels
have been numbered arbitrarily, but it seems
doubtful in any case if the American practice of

marking channel numbers on receiver dials will
become general in Europe.

On paper the Plan appears to be perfectly satis-
factory but its implementation Btistles with diffi-
culties. The major trouble is the appointment of
an organization to supervise its continued operation.
When the Lucerne Plan was introduced in 1933
there was one international organization—the
Union Internationale de Radiodiffusion—which
could and did undertake this formidable task.
Since 1946, however, a second body—the Organ-
isation Internationale de Radiodiffusion—set up
originally under Belgian sponsorship has sought
recognition. Both organizations were represented
at Copenhagen, yet neither is in a position to act as
the mouthpiece of all European countries ; in fact,
some countries, including Great Britain, are not
members of either organization. It will be seen,
therefore, that the provision of the Convention for
the appointment of an international organization
to ‘‘ facilitate the entry into force of the Plan and
to supervise its effective and regular implementa-
tion ”’ is of paramount importance. The fact that
the nomination of this organization by the Inter-
national Telecommunication Union has to be
approved by twenty-eight of the participating
governments is likely to create an impasse.

Commenting on the Plan, Sir William Haley,
B.B.C. Director General, recently told manufac-
turers: ‘It will need both statesmanship and
technical skill to bring the Plan into operation.
Then it should last five years. Whether at the end
of that time the answer to Europe’s wavelength
problems will be F.M. no one can quite say. But at
all events Europe by that time should be in a
better state to put it into operation if F.M. does
prove to be the answer. It is no answer to-day.
Not a nation in Europe could face the vast change-
over its adoption would demand.”” Wireless World
is not at all sure that F.M. will be the answer, but
we are certain that Europe will need some form of
E.H.F. if it is to have high-quality broadcasting
with a wide choice of local progammes.
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+CALE DISTORTION

Clarifying Some

Recent Misinterpretations

T is notoriously difficult to

find anybody who can repeat

with perfect accuracy what
Gladstone said in eighteen-
hundred-and-whatever-it-was. So
perhaps it is only to be expected
that what the obscure ‘‘Cathode
Ray’’ said about scale distortion
in 1937' has, with the passage of
time, become corrupted®. Secing
that my term ‘‘scale distortion’’
seems to have been widely
adopted—in fact I have heard of
no rival to it—perhaps I may be
allowed a post-war say on the
subject.

By scale distortion I mean the
way in which adjusting the loud-
ness of a sound programme alters
the balance of tone. Its most
noticeable feature is that when
the loudness is reduced the bass
diminishes much more than the
higher tones. Various schemes of
‘‘bass compensation’’ have been
devised for counteracting this
eftect. The whole subject seems
to be a perpetual source of con-
troversy among sound-quality
enthusiasts, much of it springing
from misunderstandings of one
kind or another.

Definitions

First of all one has to be per-
fectly clear about the distinctions
between sound power, intensity,
and loudness. Haziness here has
led to my being accused of want-
ing to get as many watts of sound
out of my home loudspeaker as
the B.B.C. Symphony Orchestra
get out of their instruments.
What I do claim is that in order
tc hear a programme reproduced
with the same balance of high and
low tone as in the original it is
necessary that the sound entering

! ‘“Scale Distortion,”” Wireless
World, September 24th, 1937.

® H. S. Casey. ‘‘Quality in the
Home,”  Wireless World,
August, 1948; and letter, Sep-
tember, 1048, p. 346.

the ears should have the same
mtensity as when listening to the
original. How much sound power
is necessary for this purpose
depends on circumstances. If the
reproducer is a pair of headphones
a fraction of a milliwatt may be
enough. A loudspeaker playing
at the far end of a large well-
upholstered hall may have to be

emitting several watts of sound
and need dozens or scores of
electrical watts to drive it. The
amount of water needed to flood
a room to the same depth as a
swimming bath is not necessarily
as much as is in the swimming
bath. Tt all depends on the size
of the room.

How about loudness? Some
people speak as if an intense
sound and a loud sound were the
same thing. That may be all right
in ordinary conversation, where
“‘intense’’ seems a bit pedantic
and ‘“loud” is generally used
instead. But this must never be
do..e in a technical or scientific
context. Intensity refers to the
sound itself ; loudness to the effect
on the listener. To a literally
stone-deaf person no sound, how-
ever intense, has any loudness
whatever. To people who can
hear, however, sound faithfully
reproduced at the same intensity
at the ear as the original is
equally loud. But it is a great
mistake to conclude that loudness
is directly proportional to inten-
sity. It is surprising that the
Americans, who have studied
acoustics more than anybody,
should have practically guaran-
teed this particular confusion by
reckoning both intensity and
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loudness in terms of the same
unit, already a somewhat over-
worked one——the decibel. It is
just about as muddling as it
would be to specify the speed of
a car in horse-power,

For one thing, although sound
intensity can be measured fairly
accurately, nobody can tell pre-
cisely when one sound is twice as
loud as another. My estimate
might be quite different from
yours, and who could prove which
was right ? By averaging many
people’s estimates of how much
the intensity of a sound has to be
increased to make it twice as loud,
a result in the region of eight
times has been obtained ; but in-
dividual figures differ widely.
Even if everyone could agree &n
the same figure, it wouldn’t hold
good at every level of sound. For
suppose the intensity of a sound
that is just too weak to be heard
at all is increased eight times (or
whatever the agreed ratio might

be).  Assuming the sound is
thereby made "audible, the in-
crease in loudness (i.e. from

nothing to something) is not two-
fold, because twice zero is zero.

Another thing ; experiments
show that whereas a sound that is
strong enough to seem very loud
at one frequency is about equally
loud at all audio frequencies, one
that sounds soft at high fre-
quencies is entirely inaudible at
low frequencies. So when they do
become audible, low notes must
increase in loudness more steeply
than high notes.

Practical Measurements

Evidently there is no hope ot
any simple formula for connecting
intensity and loudness. What has
been done is to take as a starting
point the intensity of sound that
is on the ‘‘threshold of audi-
bility’"; that is to say, the divid-
ing line between being heard and
not heard by people with normal
hearing in perfectly quiet sur-
roundings. And since the inten-
sity at this point depends so much
on frequency, 1,000 c/s has been
chosen, being a good round
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number somewhere unear the
middle of the scale, Intensity is
reckoned on a decibel scale,
because the zero can be put any-
where that is convenient—in this
case at the threshold of audibility
at 1,000 c/s. Every 10 db above
this represents a 10-fold increase
in intensity (20 db is r1oo-fold,
30 db is 1,000-fold and so on).

Loudness is reckoned in phons.
The threshold of audibility is the
obvious starting point for a loud-
ness scale, so is marked o phons
—at all frequencies, Zero phons
coincides with o db at 1,000 c/s,
bocause o db was defined in such
a way as to make it so; but
sounds of lower frequency have
to be made much stronger than
o db to be heard. That experi-
mental fact is shown by the lowest
curve in Fig. 1. A 36 c/s sound
has to be about 60 db—a million
times—stronger than 1,000 c/s to
malke itself just heard.

We already know that it
appears futile to try to make a
distance on the phon scale mean
any definite number of times
louder. So the whole problem of
““ How much louder ? *’ has been
bypassed by an arbitrary decision
to make the phon scale coincide
with the decibel scale at 1,000
¢/s. Note that although a 6o db
sound is 10 times stronger (i.e.
more intense) than a 50 db sound,
a 60 phon sound is not necessarily
10 times (or any other definite
number of times) louder than a 50
phon sound. Nor is the increase
from 50 to 6o phons necessarily
tte same amount of loudness
increase as one from 20 to 30 or
100 to 110. In other words,
whereas a decibel is a certain
definite intensity ratio anywhere
on the diagram, a phon has no
exact meaning by itself. So
nothing could be more confusing
than to call these loudness units
decibels, Saying that the loud-
ness of a sound is, for example,
60 phons means no more than
that it is the same loudness as
that experienced by a person with
normal hearing when a 1,000 c/s
sound is raised 60 db in intensity
from the threshold of audibility.

By noting the intensities of
sounds of other frequencies that
are judged to be equal in loudness
to the 60 phon 1,000c/s sound,
the 6ophon curve in Fig. 1 was
plotted - and similarly for the

D
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others. These curves are known,
after the investigators who com-
piled them, as the Fletcher-
Munson curves,

Suppose, then, that a certain
programme includes (in succes-
sion) sounds of 100c/s, 1,000C/[s
and 6,000c/s, all at 1oodb at the
listener’s car. According to Fig.
1 they should all sound, as nearly
as he can tell, equally loud, that
loudness being denoted by 100
phons. Incidentally, that is about
the loudest sound likely to be
heard when listening to a large
symphony orchestra. Now sup-
pose that the intensity of the
whole programme is reduced by
6odb. The loudness of the
1,000c /s note is now, by defini-
tion, what is called 40 phons. But
the curves indicate that the 100
c¢/s will have faded out almost
entirely, while the 6,000c/s is 36
phons. Instead of the loudnesses
of all the sounds being reduced
cqually, as were the intensities,
the balance of tone has been
radically altered.
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the volume control, literally made
to shout from the housetops. His
crisp tones become throaty and
bellowing.

Unless sound is reproduced at
the same level as the original,
the balance of tone cannot be the
same as in the original, no matter
how ‘‘ high-fidelity”’ the equip-
ment. Altering the scale of the
reproduction does more than
merely making it louder or softer.

It has been pointed out to me
that as this effect is not neces-
sarily connected with reproduced
sound, but occurs just the same
when one moves towards or away
from the orchestra itself, it is
wrong to call it distortion. If dis-
tortion of a sound is taken to
mean some change that cannot
occur naturally, in direct listen-
ing, that is fair enough. It raises
an interesting question, too; one
that sound -quality enthusiasts
always come round to sooner or
later—should the aim be the most
natural sound or the most pleas-
ing sound?

w111 M o SETEELINGL [T il
[ ‘ 1‘ : M \ I_
1 T 1T | < [ ]—‘
120} —4——*/» 120 py — ! A
IEERl | oy | A
I I 1 ! T ﬁ;y‘r'//,
| 4'» L : ?
80 T~ A LerT” o |
— | 11 /
| 60 ] | 7[ "
! |z L
4L'* f— I/, "/]—4
mEnl e 1 D2
T - 21
[ l — 1 A
N 1 O O e, = dil
] 2 s 8 8 3 8 2
FREQUENCY (c[s)
Fig. 1. Equal loudness curves. (After Fletcher and Munson.)

The truth of this is borne out
by experience. When the volume
control is turned down, the bass
more or less disappears. If the
original programme were at a low
level, enlarging it would cause
the loudness of low notes to in-
crease much more than the middle
and top. This effect is painfully
noticeable when the voice of an
announcer speaking quietly in
the News studio is, by turning up

I am not going to be drawn off
into a gencral argument on that
question just now; I have only
raised it to point out that one’s
attitude to scale distortion—and
even whether one calls it distor-
tion at all—depends on how one
answers it. If you consider the
quality of any natural sound,
however unattractive or badly
heard, to be sacred, and any
modification of that sound by a
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reproducer, however pleasing, to
be a sin, then ‘‘ distortion "’ is not
the right word. But if you hold
that the job of the sound repro-
ducer is to reproduce the original
as heard at the optimum position .
(and still more if you are so
heretical as to believe that the
object is to emit the most pleas-
ing sound, regardless of what the
original is like) then you will
probably accept the term ‘‘scale
distortion.”’

Another thing I have been
accused of doing is advocating
‘“bass compensation’’ as a
remedy for scale distortion. If
the charge had been one of taking
every opportunity to discredit
bass compensation it would have
been nearer the truth. By bass
compensation I mean any
attempt to counteract the relative
loss of low tones when the volume
is turned down, especially when
such a device is linked with the
volume control. From Fig. 1 it
is an easy matter to draw a curve
showing how the frequency char-
acteristic is modified by a given
change of intensity. Suppose, for
example, that normal listening
loudness is assumed to be 8o
phons at all frequencies. The
sound intensities required to pro-
duce this loudness at various fre-
quencies have been entered on
line a of the Table. Now suppose
that the volume control is
adjusted successively to —2odb,
—40db, and +20db relative to
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lines b, ¢, and d respectively, and
when plotted, as in Fig. 2, indi-
cate a striking amount of scale
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phons, had not been level over
the frequency band, the required
compensation characteristics, as

distortion. On lines ¢ to g are calculated above, would have
been different.
100 — T Still, their gen-
~ _'-%‘54 NORMAL 420 db 4 eral trend would
100+ TTTTIT have been simi-
90[L H! | I [ HH lar, and that is
aoLJ—‘L: || LOUDNESS AT CORRECT VOLUME CONTROL SETTING| | probably the
T T TTT1] T 1111 most tha_t
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- " e Fig. I.
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entered the volume control adjust-
ments that would be necessary at
each separate frequency if the
original uniformity of "loudness
were to be preserved at levels of
60, 40, and 100 phons respectively.
These are plotted as Fig. 3, and
show the combined volume and
tone control characteristics re-
quired for the specified conditions,
according to the calculations of
bass compensation exponents.
The first comment is that pro-
grammes in which sounds of all
frequencies continue at constant
strength all the time are fortun-

the original setting. The result- ately rare. If the original loud-
ing loudnesses are tabulated on ness, although averaging 8o
TABLE
Frequency (¢/s)

Line 50 {100 | 2 500 | 1,000 |2,000 ;5,000 | 10,000
a db for 80 phons 88 | 85 l 83 | 81 8 | 76 | 80 93
b Phons at (original

db — 20) | 2 40| 50| 39| 60 | 55 |60 | 60
¢ Phons at (original |

db — 40) — 9| 23| 37| 40 37 40 42
d Phons at (original |

db + 20) 106 ' 104 | 103 | 101 | 100 102 100 105
e db difference for

60 phons -71-10|-13 (-19 | -20 |-17 | -20 -20
f db difference for [

40 phons -14 20| 27| -36 | 40 | -37 | _0 43

g db difference for | ' |

100 phons 12 15 l 17 21! 20 18 20 16
h db for 60 phons 81| 75| 70| 63 60 59 60 72
! Compensation at

60 phon setting

(from e) 13| 10 7 1 0 3 0 0
7 Phons with (k +1) ]

db 91 l 79 | 70°| 61 80 63 60 60

The next objection is, I think,
more serious. The Fig. 1 curves
apply only to comparisons be-
tween steady pure tones heard one
at a time. Programmes of that
character are also rare ; unaccom-
panied flute solos are about the
only ones I can think of that come
anywhere near qualifying. When
two or more sounds are heard to-
gether, each tends to ‘‘mask”
or suppress the other, and the ex-
tent to which they do so depends
on frequency and intensity in an
even more complicated way than
loudness in Fig. 1. So with most
programmes, which contain many
constantly changing sounds, it is
impossible to tell theoretically
how far Fig. 1 is a guide to scale
distortion.  Listening tests indi-
cate that even in complex sound
patterns the broad result is some-
thing like what one would expect
if Fig. 1 were valid. But it is a
shaky proceeding to base design
figures on Fig. 1.

Granting, however, that one is
justified in boosting the bass
whenever it is necessary for any
reason to reproduce sound pro-
grammes much below their nor-
mal intensity, what is one to say
about bass compensation as
usually understood, which links
the boosting device with the
volume control so that the job is
done automatically?

It is founded on the assumption
that the amount of bass correc-
tion required is a function of the
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volume control setting. But the
amount of correction required is
actually, as we have seen, a func-
tion of the amount of enlargement
or reduction in scale of the
original sound (presumably at the
best position for listening). So,
for automatic bass compensation
to do what it is meant to do, this
change in scale must be a func-
tion of the volume control setting.

But is it? Consider an evening’s
broadcasting. When first switched
on we hear, shall we say, a band
concert, with announcements
between. If we are good neigh-
bours, or the children are trying
to get to sleep, we may decide
that a ‘‘life-size’’ reproduction
is slightly too much. At our set-
ting of the volume control, then,
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(3) that 8o phons also happens
to be ‘‘life size.”’

But if now tb~ programme
material changes so that ‘life
size "’ is a level 60 phons, and we
turn the volume control down by
20 db in the attempt to reproduce
it so (which should require the
values given on line k of the
Table), it automatically intro-
duces compensation to the extent
shown on line i (difference between
—20 and e), giving the loudness/
frequency characteristic on line
i, plotted as Fig. 4. Instead of
being level, as it should be, it has
a rise of over 30 phons at 50 c/s!

There are other things that
affect the scale of reproduction
at a given volume control setting.
Such things as a small aerial, a

any compensation ought to con- distant station, an insensitive
sist of bass boost. The announce- loudspeaker, and a large well-
db . .
+30 T I I T I Fig. 3. Modified
frequency charac-
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) - 2 tion if it is linked
FREQUENCY (C/s) to the volume

ments, when they come on, will
probably be broadcast nearly if
not quite as loudly as the band,
and even at the slightly reduced
volume may well be an acoustical
enlargement of the announcer’s
original quiet tones. So compen-
sation at the same volume control
setting should be bass cut.

As I said in 1937, even patent
medicine advertisers don’t usually
go so far as to offer the same dose
as a stimulant and also as a seda-
tive.

Fig. 3, as we have seen, shows
the correct compensated volume
control characteristics, assuming :

(1) that the Fletcher-Munson
curves hold good for mixtures of
sound as well as for separate
sounds.

(2) that the volume control set-
ting giving the level characteristic
makes all sounds in the pro-
gramme 80 phons loud all the
time.

control. Tying volume and tone
control up together, therefore, is
founded on a fallacy.

But, after all, is it often neces-
sary to reduce or enlarge sound?
Except in special circumstances,
such as the need to avoid disturb-
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not be considered. But whether
we approve of it or not, a lot of
people do like musical back-
grounds, and most of them prefer
at least as large a proportion of
bass as when the music is full-
size. For one thing, low tones are
less distracting than high.

Life-sized Intensity

But when programmes are
listened to, and circumstances
allow, surely the whole purpose
of a volume control is to allow
one to adjust the sound intensity
always to optimum, which is pre-
sumably life-size as heard from
the best seat in the hall. That is
the moment at which some people
say ‘‘How can you expect to be
able to hear a full symphony
orchestra at its loudest in an
ordinary room at home? ’* I hope
my remarks about inteusity and
loudness have disposed of the idea
that there is necessarily any diffi-
culty about that; but if not I
would say that in 1938* I made
tests with a sound level meter
curing a concert rehearsal in the
old Queens Hall in the morning,
comparing them with the same
music as heard at home in the
evening. The general conclusion
can be summed up by saying that
a receiver capable of giving only
1} watts maximum output to a
loudspeaker in a typical living
room was fully capable of giving
the same sound level as was ex-
perienced in a favourakle seat in
the concert hall, notwithstanding
that some exceptionally heavy
music was played.

So, it seems to me, the proper
use of the volume control is to
set the sound always to the level
at which it is intended to be

L
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ing other people, surely it
100

Fig. 4. 1f the com- [

pensated  60-phon 90 NG

characteristic of Fig. -

3 were used, instead 3

of a level one, tore- = 79

produce sound life- |

size at 60 phons, the 60

result would be ex- ol

cessive  bass as 3 g

shown here.

oughtn’t to be? A debatable ex-
ception is when music is used as
a background. One may retort
that that isn’t listening at all, so
refinements of tonal balance need

o
o
v

1,000
$,000
10,000

FREQUENCY (Cfs)
heard. When that is done, there
is no scale distortion, so the

7 “'[oud Speaker versus Orchestra,”’
Wireless World, March roth,

1938.
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volume control ought not to be
tied up with any sort of tone com-
pensation.

But what if there are special
occasions when the level at which
the programme is intended to be
heard differs substantially from
the level at which one wants to or
is obliged to hear it? What is
the correct policy when the scale
is reduced? If the tone is left un-
altered, then presumably the re-
sult will be the same as if the
programme were heard at a dis-
tance ; that is to say, it will be a
natural result. (That is not neces-
sarily quite so, because retreating
to a distance usually introduces
echo effects and unequal attenua-
tion, which are not reproduced by
turning down the volume control ;
but let us ignore them). Boost-
ing the bass may restore the
balance of tone, but it will be an
unnatural result because it is in
the nature of things for the bass
to become less prominent when
the sound is diminished, Here is
the old controversy of Perfect v.
Pleasing Sound Reproduction.

If when I go to a piano recital
I am unlucky enough to get a seat
bang up against the piano, the
thought that the bass-heavy music
I am hearing sounds exactly like
natural piano music as heard
bang up against the piano and is
therefore a perfectly true and
natural article is no consolation to
me, and I would gratefully accept
some device which would intro-
duce a certain amount of bass cut.
if, on the other hand, my ill luck
takes me to the back of the hall
under the gallery, and all I can
hear is a distant tinkling, I would
have no conscientious scruples
against availing myself of a spot
of bass boost.

As for using music as a back-
ground to work, persons who do
this are so depraved that obviously
the finer questions of audio ethics
hardly enter into it. I myself
favour some bass boost.

Photographic Analogy

One thing more I have been
taken to task about* was using
photographic enlargement and re-
duction as an analogy to explain

' Patric Stevenson. ‘' Scale Distor-
tion and Visual Analogies,”
Electronic FEngineering, QOcto-
ber, 1944.

: Wireless World

scale distortion. I likened it to
an imaginary and deplorable pro-
cess of photographic reduction
which resulted in a man’s feet
being reduced 100 times when his
body was reduced 10 times. I
did not intend this analogy to be
scrutinized minutely—few analo-
gies can stand up to that—but
only as a rough illustration to
introduce the subject. To have
gone into the finer points in detail
would have involved perspective,
orthography, and such matters
which would probably have re-
quired even more explanation
than scale distortion itself. But
since Mr. Patric Stevenson has
raised some interesting points,
and since I myself have recently
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Fig. 5. A visual analogy of scale
distortion.

gone fairly fully into the subject
ol perspective in another connec-
tion,* it may be worth discussing
now as a sort of tailpiece.
Imagine a sphere about the
same diameter as one’s height.
Viewing it from a distance, one
can see practically half its surface
—the whole of a hemisphere, in
fact. But viewed close up, as at
A in Fig. 5, the visible surface is
reduced to what lies between B
and C. Parts near C, which at a

distance can be seen clearly
spaced out, appear relatively
small or evenr vanish. Except

that it is when the view as a
whole is made larger that the
bottom part of the view suffers a
proportionate loss, and it is a
direct view and not a reproduc-
tion, this is quite a good analogy
of scale distortion, though it is
not the same as my earlier one or
Mr. Stevenson's,

The visible proportions of the
sphere, then, depend on the dis-
tance at which it is viewed. If it
is photographed by a distortion-
less camera, the proportions dis-
closed by the photograph are, of

* ““Television Picturc Size,”” [Wire-
less World, January, 1948.
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course, the same as those seen
from the point of taking. And if
the photo is viewed at such a dis-
tance as to make the amngle of
view the same as the sphere itself
makes at that point (e.g., ¢ in Fig.
5), the reproduction is perfectly
natural, in that it appears the
same size as a whole and in all
its separate parts as does the
original from the direct view-
point. If the photographic repro-
duction of the ‘‘scene’ is re-
garded as analogous to the loud-
speaker reproduction of a pro-
gramme, then this would corre-
spond to hearing the programme
at the correct intensity (angle of
view) albeit using a smaller
amount of sound power (picture
smaller than the original), Ideally
one should always look at a pic-
ture so as to make the angle sub-
tended by it at the eye the same
as the scene did at the camera ;
then and only then-is it in correct
perspective.

Out of Focus

But if the photo is taken close
up and is printed small, it is gen-
erally impossible to view cor-
rectly, because it would be too
close to the eye to be seen in
focus. The ordinary contact print
viewed at a comfortable distance
therefore makes the size of the
scene correspond to a more dis-
tant view than at the camera posi-
tion, yet gives it the same pro-
portions as if viewed close up, and
1s, therefore, unnatural—some-
thing that could not be seen at all
without optical intervention. It
corresponds to a sound pro-
gramme that must perforce be
heard at a reduced intensity, but
has been compensated to give the
same tone proportions as if heard
close up. We are familiar with
the type of snapshot in which the
unnaturalness is only too obvious,
especially when the nearest
objects to the wide-angle camera
were feet. That corresponds to
a broadcast in which the micro-
phone is too close to the source
of sound, with the result that the
sound picture is bass-heavy.

if sound were always repro-
duced at the original loudness
and pictures were always viewed
at the correct distance to subtend
the same angle as the original,
what a lot of argument it would
save!
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COPENHAGEN
FREQUENCY ALLOCATIONS

New Wavelengths for Europe's Broadcasting Stations

vention signed at Copenhagen last month is

not yet generally available, we are able to
give below, by courtesy of the Secretariat of the
Conference, the frequency allocation plan agreed by
the majority of delegates. The signatories were:
Albania, Belgium, Byelorussia, Bulgaria, Czecho-
slovakia, Denmark, Finland, France, Great Britain,
Greece, Hungary, Ireland, Italy, Monaco, Nether-
lands, Norway, Poland, Portugal, Morocco and
Tunisia, Rumania, Switzerland, Ukraine, U.S.S.R.,
Vatican City, and Yugoslavia. Objections were
raised by Austria, Egypt, Iceland, Luxembourg,
Sweden, Syria, and Turkey, whose delegates did not
therefore sign the Convention.

The Plan provides for the re-allocation of wave-
lengths in the long-wave and medium-wave bands to
all broadcasting stations in the European Broadcast-
ing Area—that is, to both the contracting countries
and the non-signatories. This area is bounded on
the South by parallel 30° N; on the West by a line
extending from the North Pole along meridian 10" W
to its intersection with parallel 72° N, thence by great
circle arc to the point of intersection of meridian
50° W and parallel 40° N, and thence by a line lead-
ing to the point of intersection of meridian 40° W
and parallel 30° N ; on the East by meridian 40° E,
so that it includes the western part of the U.S.S.R.
and the territorics bordering on the Mediterranean
Sea.

It will be seen from the footnotes that provision
has been made for the use of directional aerials by
a number of stations. Except in cases where a
definite power is specified directional aerials must
give a reduction in the radiated power in the
direction to be protected of approximately 1odb
relative to that of a non-directional aerial.

In the last column we have added the frequency
at present used by the stations.  Space does not
permit the inclusion of the present power, but in

A‘THOUGH the European Broadcasting Con-

general this is lower than the maximum prescribed
in the Plan. The power of stations operating in the
two international common frequencies is limited in
some cases to 2kW and in others to o.25kW.
Whilst on the question of power, it is noteworthy
that, whereas the Montreux Plan prescribed maxi-
mumn day and night powers, the present Plan makes
no such differentiation.

Provision is made for a number of stations not
yet in operation, among them eight in this country.
They are a third transmitter at each of the follow-
ing stations: Burghead, Stagshaw and Westerglen;
and new stations at Aberystwyth, Hartland Point (N.
Devon), Carlisle, Ayr and Dundee.

So far as broadcasting in this country is con-
cerned, the Plan provides for one long and thirteen
medium wavelengths. This is three more than allo-
cated in the Lucerne Plan, although at present the
B.B.C. is making use of three ‘‘borrowed” wave-
lengths—one long and two medium.

Of the fourteen wavelengths allotted to the B.B.C.
three of them (one long and two medium) are ex-
clusive. It is learned from the B.B.C. that the fre-
quencies will be utilized as follows:—The Light
Programme will be radiated on 2ookc/s and
1,214kc/s. Eight frequencies in the medium band,
692, 809, 881, 908, 1,088, 1,052, I,I5I, 1,457 ke/s,
will be used for the Home Service.

The Third Programme will be radiated on
647 kc /s, where provision is made for three new
transmitters, and on 1,546kc/s by the existing
twenty-two low-powered synchronized stations. Inci-
dentally, the power of Droitwich (647 kc/s) may be
increased to 150kW if the three new synchronized
transmitters are not in use. The two remaining fre-
quencies (1,295 and 1,340 ke/s) will be used for the
European Service.

For ease of reference stations sharing the same
frequency are given in the lists in alphabetical order
of the countries.

(150 to 285 kc/s)

LONG WAYVES
- Pres.
Chan-| Freq. | Power i Freq.
nel | (ke/s)| (kW) Station o (kc,'sL_

| 155 10 l Tromso (Narway) I 291
150 Brasov (Rumoania) 160

2 164 450 Allouis (France) —

3 173 500 Moscow |, Russia (U.S.5.R.) 174

4 182 100 Reykjavik (/celand) 271

10 Lulea (Sweden) 392

120 | Ankara (Turkey 182

5 191 200 Motala (Sweden 216

6 200 | 400 | Droitwich (Great Britain) 200
{or Qttringham) (167

7 %09 150 | Kiev I, Ukraine (U.S.5.R.) 248

8 18 200 Oslo (Narway) 260

9 | 227 200 Warsaw | (Paland) 224

10 236 | 100 | Leningrad |, Russia (US.S.R.) 208

I 245 150 | Kalundborg (Denmark) 240

| Pres

Chan-| Freq. | Power| Frea.

nel | (ke/s) | (kW) | Station {kc's)
12 254 | 200 | Lahti (Finlond) 169
13 263 150 Moscow Il, Russia (U.S.S.R.) 232
14 272 200 Ceskoslovensko {Czechoslovakia) 155
15 281 100 | Minsk, Byelorussia (U.S.5.R.) 269

INTERMEDIATE (415 TO 430 kc/s AND 510 TO 525 kc's)

—_ 420 10 Ostersund (Sweden)! 415
—_ 433 10 Oulu (Finland)* 433
— 520 | Hamar (Norway)® | si19

! Directional aerial protecting 5.W. * Directional aerial protecting 5.W.
* Directional aerial protecting 5.

(For Medium Waves see next page.)
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MEDIUM WAVES (525 to 1605 kcs)
Pres. Pres.
Chan-| Freq. | Power! Freq. Chan- Freq. Power Freq.
nel | (kc/s) | (kW) Station (ke/s) nel | (kc/s)| (kW) Station (kc/s)
| 529 150 Beromunster (Switzerland) 556 (40) | (881)| 150 ' Washford (Great Britain)'® 804
2 539 135 Budapest | (Hungary) 546 5 Wrexham (Great Britain) 804
3 548 20 | Oukhta, Finno-Karelia (U.5.5.R.) 1,195 20 Cetinge (Yugaslavia) 1,377
100 Simferopol, Russia (U.S.5.R.) 859 41 890 100 Algiers | (Algeria)!! 94|
4 557 20 | Cairo Il (Egypt) 1,348 20 | Bergen (Narway) 260
100 Helsinki (Finland)* 1,420 20 Kristiansand (Narway) 629
50 Monte Ceneri (Switzerland) 1,167 20 Trondheim (Narway) 823
5 566 100 Athlone | (Ireland) 565 20 Dniepropetrovsk, Ukraine (U.S.5.R.} 913
5 Catania (ltaly) 1,104 42 899 150 Milan I (jtaly) 814
10 Palermo (ltaly) 565 | 43 908 150 Brookmans Park (Great Britain) 877
6 575 100 | Riga, Latvia (U.S.5.R.} 583 44 917 135 Ljubljana (Yugaslavia) 527
7 584 120 Vienna | (Austria) 592 45 926 150 Brussels Il (Belgium) 932
8 593 60 Sofia I} (Bulgaria)® 767 46 935 100 Lwow, Ukraine (U.5.5.R.) 795
150 Sundsvall (Sweden)* 601 47 944 100 Toulouse (France) 913
9 602 150 Lyon (France) 895 20 Voronezh, Russia (U.5.5.R.) 356
10 611 5 Eidar (lceland) 615 48 953 150 Morava (Czechaslavakia) 922
120 | Rabat | (Morocco) 60! 49 962 100 | Turku (Finland)'* 895
100 Petrozavodsk, Finno-Karelia (U.S.5.R.) 648 120 Tunis | (Tunisia)'® —_
60 Sarajevo (Yugoslavia) 603 50 971 70 British Zone (Germany) 904
13} 620 150 Brussels | (Belgium) | 620 50 Izmir (Turkey) 704
50 Moalatya (Turkey) — | 20 Kalinin, Russia (U.5.5.R.) 1,113
12 629 100 Vigra (Norway) 629 | 20 Smolensk, Russia (U.S.S.R.) 658
120 | Tunis ll (Tunisia)’ 823 H 51 | 980 100 | Algiers |l (Algeria)'* 1,113
13 638 150 Prague | (Czechoslovakia) 638 x 150 Goteborg (Sweden)!® 941
x 647 15 Burghead (Great Britain) — 52 989 10 Rovaniemi (Finland) —
120 Droitwich (Great Britain) | 583 | 70 American Zone (Germany) 740
15 Stagshaw (Great Britain) | = 20 Beirut Il (Lebanon) 730
15 Westerglen (Great Britain) —_ 53 998 102 Kishinev, Moldavia (U.5.5.R.) 565
100 Kharkov, Ukraine (U.5.5.R.) 385 54 1,007 120 Hilversum It (Netherlands) 722
15 656 20 Bolzano (ltaly) ‘ 536 I 20 | Aleppo | (Syria) 704
80 Florence | (Jtaly) 610 || 55 |1.016 150 Istanbul (Turkey) 758
80 Naples | (ltaly) b 1,312 56 | 1,025 109 | Graz-Dobl (Austria) 886
45 Turin | (ltaly) | 986 20 Jerusalem I (Palestine} 574
150 Murmansk, Russia (U.5.5.R.) 648 57 1,034 10 Turin 1l (ltaly) 1,357
16 665 100 | Vilna, Lithuania (U.5.5.R.) 536 40 Lisbon (Partugal) 1,068
17 674 100 Marseilles (France) 749 || ‘ 100 ’ Tallinn, Estonia (U.S.S.R.) 731
10 Bodo (Norway) 253 58 |1,043 70 U.S.S.R. Zone {Germany) 841
100 Rostov-on-Don, Russia (U.5.5.R.) 556 ] 5 Kalamata (Greece) —
18 683 150 Belgrade | (Yugoslavia) 686 | 20 | Agadir | (Marocco) —
19 692 10 Nicosia (Cyprus) —_ ‘ | 20 | Marrakesh | (Marocco) 1,004
150 Moorside Edge (Great Britain) 668 20 Ujda | (Moracco) —_
20 701 100 Banska-Bystrica (Czechoslovakia) 392 59 i 1,052 10 Hartland Point (Great Britain} —
5 Czechoslovakian sync. network — i 150 Start Point (Great Britain)!¢ 977
120 Rabat Il (Morocco) 868 (i I 50 l Tripoli (Libya) '* —
20 Finnmark (Norway) 347 10 Jassi (Rumania) 1,258
21 710 150 Limoges (France) 648 5 | Focsani (Rumania) —
150 Stalino, Ukraine (U.S.5.R.) 776 60 |[1,061 | 60 Eastern Denmark 541
22 719 120 | Lisbon (Portugal) 629 || 10 Cagliari (italy) 536
50 Damascus | (Syria) 592 15 Lisbon (Portugal) —
23 728 100 Athens (Greece) 601 | 6l 1,070 102 Paris Il (France) 776
24 737 | Akureyri (Iceland) — 20 Krasnodar, Russia (U.5.5.R.) 1,050
20 Jerusalem | (Palestine) 677 62 1,079 50 Breslau (Poland) 950
50 Gliwice (Poland) 1,231 63 1,038 | 10 Korca (Albania) 1,250
50 Seville (Spain) 731 | 10 Shkodra (Albania) —_
25 746 120 Hilversum | (Netherlands) 995 150 Droitwich {Great Britain) 1,013
26 755 20 Kuopio (Finland) 527 20 Norwich (Great Britain) 1,013
50 Lisbon (Portugal) 722 64 1,097 ' 150 Bratislava (Czechoslovakia) K
50 Timisoara (Rumania)® 968 5 Czechoslovakian sync. network —
27 764 150 Sottens (Switzerland) 677 65 |[1,106 | 100 Moghilev, 8yelorussia (U.5.5.R.) 870
28 773 50 | Cairo [ (Egypt) 620 66 |[1,115 50 | 8aril (ltaly) 1,059
150 Stockholm (Sweden)* 704 50 Bologna | {/taly) 1,303
29 782 100 | Kiev 1l, Ukraine (U.5.5.R.} 200 5 | S.Remo (ltaly) 1,348
70 Soviet troops.in Germany 722 5 Norwegian sync. network —
30 791 150 Rennes (France) 1,040 67 1,124 20 Brussels 111 (Belgium) 1,285
50 Salonika (Greece) 804 || 5 Varna (Bulgaria) 1,276
31 800 100 Leningrad I1, Russia (U.5.5.R.) 1,040 20 Viborg, Russia (U.S.5.R.) 749
32 809 100 Burghead (Great Britain) 767 68 (1,133 | 135 Zagreb (Yugoslavio) 629
5 Dundee (Great Britain) — 69 |1,142 20 Constantine | (Algeria) 1,087
20 Redmoss {Great Britain) | 767 | 40 Oran | (Algeria) 1,420
100 Westerglen (Great Britain) l 767 20 Kaliningrad, Russia (U.S.S.R.) 904
135 Skopje (Yugoslavia) 1,240 || 70 1,151 5 Carlisle (Great Britain) —
33 818 100 Poznan (Poland) 868 100 Lisnagarvey (Great Britain) 1,050
34 827 100 Sofia | (Bulgaria) 850 5 Londonderry (Great Britain) 1,050
35 836 150 Nancy (France) | 959 100 Stagshaw (Great Britain) 1,050
20 Beirut | (Lebanon) 730 i 5 Baia Mare (Rumania) —_
36 845 150 Rome | (ftaly) 713 || 20 Cluj (Rumania) —_
37 854 150 Bucharest (Rumania) 823 | 5 Oradea (Rumania) —
38 863 150 Paris | (France) 69S 71 1,160 150 Strasbourg | (France) 859
39 872 150 | Moscow lll, Russia (U.S.5.R.) 832 72 | 1,169 150 | Odessa, Ukraine (U.5.5.R.) 968
40 881 5 Aberystwyth (Great Britain} I —_ 73 11,078 | 100 | Horby (Sweden) 1,131
20 Penmon (Great Britain) 804
| 1? Djrectional aerial. Apparent power towards Yugoslavia, 150 kW,

¢ Directional aerial protecting Switzerland.

7

Directional aerial. Apparent power towards Swaden 10 kW,
Directional aerial. Apparent power towards Bufgaria 20 kW,

Directional aerial protecting Norway,

» Power to be reduced to 20 kW if directional aerial protecting Portugal
is not used.

* Directional aerial. Apparent power towards Egypt 20 kW,

|
1}

11 Djrectional aerial protecting Norway.

12 Directional aerial protecting Tunisia.

13 Directional aerial protecting Finland.

¢ Directional aerial protecting Sweden.

18 Directional aerial protecting Algeria.

* Directional aerial protecting Libya.

17 Directional aerial protecting Great Britain,
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Chan-
n_al

Freq.
(kes)

Power|
(kW) 3 Sta}ion

»—
own

w

74 | 1,187 135 Budapest |l (Hungary)
75 1,196 | 70 French Zone (Germany)
Kerkyra (Greece)
l Agadir Hl (Morocco)
20 Marrakesh Hl {Morocco)
| | 20 | Uida It (Morocco)
76 |1,205 100 Bordeaux (France)
Haifa (Palestine)
I - ] Lublin (Poland)
77 11,214 l 5 Ayr (Great Britain)
{ 60 Brookmans Park (Great Britain)
| 20 | Burghead (Great Britain)
| 5 | Dundee (Great Britain)
| 10 Lisnagarvey {Great Britain)
I | Londonderry {Great Britain)
58 Moorside Edge (Great Britain)
2 Plymouth (Great Britain)
2 Redmoss (Great Britain)
2 Redruth (Great Britain)
Stagshaw (Great Britain)

50 | Westerglen {Great Britain)
70 | British troops in Germany

=)

l 2 Azores (Portugal)
l 20 Kursk, Russia (U.S.5.R.)
78 | 1,223 20 | Stara Zagora {Bulgaria)
l | 20 | Barcelona (Spain)
| 100 Falun (Sweden)
79 1232 § | Budejovice (Czechoslovakia)
25 Cechy-Zapad (Czechoslovakia)
[ 25 I Morava-Yychod {Czechoslovakia)}
| 100 Prague !§ {Czechoslovakia)
80 1,241 50 Vaasa (Finland)
20 Bayonne (France)
20 Clermont-Ferrand (France)

10 Corse (France)

20 Grenoble (France)

20 Le Havre (France)

20 Montbeliard (France)

20 Nice (France)

20 Quimper (France)
Tiraspol, Moldavia (U.5.5.R.)
8l 1,250 5 Lower Egypt

10 | Nyiregyhaza (Hungary)

20 Zalaegerszeg (Hungary)'*
50 Athlone It (Ireland)

82 | 1,259 100 Stettin (Poland)

Belgrade lf (Yugoslavia)
Lille (France)

85 | 1,286 100 Kosice (Czechoslovakia)
Radio Catolica (Portugal)
Ottringham (Great Britain)
Constantine Il (Algeria)
Oran |l (Algeria)

50 Danzig (Poland)

100 | Stavanger (Norway)

100 Ouchgorod, Ukraine (U.5.5.R.)
50 Genoa | (italy)

Messina (ftaly)

25 Pescara {italy)

50 Rome II {Italy)

25 Venice (/taly)

Alexandria (Egypt)

»
o

@
-~
-1
585

3
~
°
v
b
S

91 | 1,340

5 Budapest (Hungary)
5 Magyarovar (Hungary)
5 Miskolc (Hungary)
5 Pecs (Hungary)
92 | 1,349 10 Corse (France)
l 50 Marseilles (France)
10 Nantes (France)
50 Toulouse (France)

»
w

I 20 | Kuldiga, Latvia (U.S.S.R.)
20 | Modona, Latvia (U.S.5.R.)

93 1,358 l 100 Tirana | (Albania)

94 1,367 5 Thorshavn (Faroe Islands)

25 Caltanissetta (/taly)

24 Torun (Poland)
| Oporto (Portugal)
Strasbourg Il (France)
Madrid | (Spain)

| 150 Kaunas, Lithuania (U.5.5.R.)

97 1,394 5 Dornbirn {(Austria)
‘ 15 Graz (Austria)

w

5 innsbruck (Austria)
5 Linz (Austria)
5 Rhodes (Greece)
20 Swedish sync. network
l Bayonne (France)
Lille (France)

| Pres.
Freq.

| deels)

[
!

|

5
150 Crowborough or Stagshaw (Great Britain) l

oy

1,040
{

<
~

Soeg! 1 15es
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o

 Directional aerial protecting Ireland.
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T | Pres.

Chan-| Freq. | Power Freq.

nel | Gcla) | (6w | saton | Gcls

(98) ‘(|.4o3)| 10 | Paris (France) |
l 20 | Quimper (France) l —

10 Montpellier (France) 1,393

25 French troops in Germany _

20 Nice (France) [ 1,393
5 Komotini {Greece)

»
o

Baranovichi, Byelorussia (U.S.5.R.} —
Banja Luka (Yugoslavia) —
20 Bitolja (Yugoslavia) —

| 20 | Maribor (Yugoslavia) 668
| 20 | Pristina (Yugoslavia) 1,320
[ 20 | Rijeka (Yugoslavia) 770
60 | Split (Yugosiavia) [
100 | 1,421 | 20 | Sarrebrucken {Germany : French Zone) 1,267
| 5 | Sfax | (Tunisia) | 951
{ 5 | Chernigov, Ukraine (U.S.5.R.) 1,013
101 1,430 5 Argyrokastro (Albania) 833
| | 70 | Western Denmark | =
10 Copenhagen (Denmark} 1,176
50 | Madrid Il (Spain) 758
102 1,439 150 Luxembourg 232
103 1,448 25 | Ancona (italy) 1,429
3 Florence I {italy) 1,104
5 Genoa Il (italy) 986
\ 50 | Milan Il (italy) 1,357
5 l Naples Il (italy) 1,068
5 Venice It (italy) 769
5 Portuguese sync. network —
20 Swedish sync. network 1,402
104 | 1,457 60 I Bartley (Great Britain) 1,384
| 60 Clevedon (Great Britain) 1,384
| 20 | Craiova (Rumania) —
105 1,466 120 Monte-Carlo (Monaco) 731
2 Norwegian sync. network —_
106 | 1,475 J 30 Vienna 1l (Austria) LN
20 | Salzburg (Austria) 11,267
[ | 20 Klagenfurt (Austria) | 1,285
107 1,484 International common frequency®
108 | 1,493 60 French sync. network —_
i 20 Gomel, Byelorussia (U.5.5.R.) 959
109 |1,502| 50 | Cracow (Poland) 1,022
| 10 Warsaw }l {Poland) 1,339
50 Zaragoza {Spain) 863
10 | 1,511 | 20 | Brussels IV (Belgium) 868
5 Chania (Greece) —
1y | 1,520 5 Jihlava (Czechoslovakia) 1,348
30 Ostrava (Czechoslosakia) 1,158
I 30 Pizen (Czechoslovakia) 514
20 Corunna {Spain) 68
12| 1,529 t Funchal (Madeira Is.)

{ 20 | Swedish sync. network

100 Vatican City 1,325

13 [ 1,538 l 70 | French Zone (Germany) 827
5 Spanish sync. network

14 | 1,546 | British sync. network{ 1,474
| 5 Vinnitza, Ukraine (U.5.5.R.)
11

75 Nice (France) -—

5 1,554 | 70 Germany : U.S. Forces 1,249
i
20 | Turi, Estonia (U.S.5.R.)

116 | 1,562 | 5 Portuguese sync. network | 1,547
20 ‘ Swedish sync. network | 1,402
| f 5 | Swiss sync. network 11,375
1"z |1,570 70 | U.S.S.R. Zone (Germany) 785
5 Spanish sync. network 1,492

5 S5fax I {Tunisia) _

[RE:3 1,578 10 Italian sync. network —_
10 Fredrikstad (Norway) 1,276
119 1,586 70 British Zone (Germany) 1,330
l 5 | Spanish sync. network 1,500

120 | 1,594 | International common frequency} -
121 (1602 | 70 | U.S.Zone (Germany) 1,195
1 2 Norwegian sync. network 1,357

5 | Portuguese sync.network —_

* Shared by : Albania, Austria, Belgium, Cyprus, Czechoslovakia,
Denmark, Finland, France, Germany : British Zone, Gibraltar, Great
Britain, Greece, Hungary, Ireland, ltaly, Lithuania, Malta, Morocco, Norway,
Poland, Portugal, Rumania, Russia, 5an Marino, Spain, Syria, Trieste, Tripoli,
Tunisia, Ukraine, and Yugoslavia. Vatican City is permitted to use this
frequency with a power of 5kW until receivers covering 1,529 ke/s are
more generally in use.

t Belfast (5kW) ; Bournemouth (2); Brighton (5); Bristol (2):

| Carditf (2); Dundee (2); Edinburgh (5); Exeter {(5); Fareham (2);

Glasgow (5) ; Hull (5); Leeds (5); Liverpool (5); London {20) ; Man-
chester (2); Middlesbrough (2); Newcastle-on-Tyne (5) : Plymouth
(5) ; Preston (2) ; Redmoss (2) ; Redruth (2) ; Sheffield (2).

t Shared by : Andorra; Austria; Belgium ; Bulgaria ; Cyrenaica;
Czechoslovakia ; Denmark ; Finland ; France ; Great Britain ; Greece ;
Ireland ; Latvia ; Madeira is. ; Morocco (Tangier) ; Norway ; Nether-
lands ; Poland ; Portugal ; Spain; Switzerland ; Syria; Trieste ;
Yugoslavia.
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FREQUENCY SHIFT KEYING

IT is not very often that the
problems of radio telegraphy
are the subject of technical
papers. Many readers, especially
those with the pile of radar papers
which make up the report of the
[.LE.E. Radiolocation Convention
before them, may think that this
i~ because there are no problems
in transmitting what someone or
other called ‘‘those damned
dots.”’ Others, more cynical,
may suggest that the problems are
there, but that no one tries to
solve them. The real reason is
probably that the main problems
of radio telegraphy nowadays are
those of high-speed long-distance
transmission, which is very
largely an affair for a limited
number of large administrations
whose work is co-ordinated by the
International Telegraph Consulta-

Comparison with On-off Keying Methods

By THOMAS RODDAM

the sending of “‘mark’™ and
‘“space’’ signals. The marks
may be the dots and dashes of
the morse code or the dots which
are used in teleprinter working.
A group of 5 dots can be used to
indicate any one of 31 different
characters. If 7 dots are used,
or rather, if 3 dots which may
appear in any combination of 7
positions are used the number of
combinations is 35, although
only 31 are used and the re-
ceiver can check that it has 3 and
only 3 dots and thus can reject
any false signals due to atmo-
spherics or other disturbances. All
these types of signal, however,

tive Committee (C.C.I.T.). Im- have only two possible levels of
proved systems are introduced modulation: zero and 100 per
+ + +
Fig. 1. Frequency-shift 11— .ll_‘" OUTPUT
exciter circuit with crys-
tal control.
KEYING
LINE
[+]
1 QUARTZ
= CRYSTAL
= CONTROL KEYING 0SCILLATOR oUTPUT
VALVE VALVE VALVE VALVE
only gradually, and after long cent. Ior low telegraphic speeds

periods of service tests. The
most recent development has been
a tendency to change over from
on-off keying to frequency shift
keying, which is really a change
over from amplitude modulation
to frequency modulation. An
intermediate  system, double-
frequency keying, was tried at one
stage, but this, for reasons which
are fairly clear from our modern
knowledge of F.M. theory, was
not successful.

Ttlegraph transmission involves

the radio-frequency carrier may
be modulated by a tone which is
keyed on and off. This is called
‘““modulated continuous wave”’
transmission, usually abbreviated
to M.C.W. M.C.W. is wasteful in
bandwidth and for high-speed
commercial circuits C.W. is used.
M.C.W. has certain advantages
under multipath transmission con-
ditions, as it provides a sort of
frequency diversity. An ‘‘on-
off’ C.W. circuit operates simply
by switching the carrier off when-

ever a mark is to be transmitted :
in early systems the carrier was
switched o», but fast-operating
A.G.C. circuits are then left with-
out any signal during pauses, and
the gain rises to its full value,
giving a large noise output.

The carliest circuits of all, with
arc transmitters, were operated on
a frequency  shift basis.  The
carrier frequency was changed
during a mark by short-circuiting
part of the tuned circuit induct-
ance. [t was sometimes found
convenient to listen to the space
frequency rather than the mark
frequency when jamming was
bad, but there was no attempt to
make a deliberate use of both fre-
quencies in receiving the message.
The only reason why this method
of operation was adopted was that
the arc could not be keyed on and
off : as soon as valve circuits be-
came available on-off keying,
which corresponds to the keying
of D.C. on a line, was adopted.

In 1928 Armstrong demon-
strated a circuit in which the
marks and spaces were trans-
mitted on two frequencies separ-
ated by about 100c/s. This sys-
tem gave a considerable improve-
ment over on-off keying, because
it used both signals at the re-
ceiver. Unfortunately, Armstrong
had dome the right thing for the
wrong reason, and the fact that
the system gave an improved per-
formance was overlooked in the
triumphant demonstration that he
had given the wrong explanation.

The next report of work in this
field came in 1939, when K. L.
Wood, of Cable and Wireless,
described a system then under de-
velopment. During the war con-
siderable advances have been
made, and the system has also
been widely applied to multi-
channel  voice-frequency  tele-
graphy systems on wires.

The important thing about F.S.
keying is that it is a coherent
carrier system, that is, there is no
discontinuity in the carrier when
the circuit is switched from mark
to space. In double-frequency
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keying one oscillator is switched
off and another switched on, so
that there is no phase relationship
during the transition period. This
produces a strong disturbing sig-
nal and the system is inefficient.
A frequency shift exciter is simply
a frequency modulation exciter,
driven from o to 100 per cent
modulation, and there is a smooth
transition from one to the other.

|
| EXTERNAL |
1 M0 1
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i< used to produce the final carrier
frequency, instead of producing
only a small frequency shift and
then multiplying up. As the shift
is only 8soc/s, instead of the
t75kec /s of broadcast F.M., this
difference is quite a logical one.
Two types of receiver circuits
have been used. One is siniply an
ordinary discriminator type, using
either the well-known TFoster-
Seeley discriminator or the double
anti-resonant circuit type. The
other receiver circuit uses two

] 1
200 kefs L | BALANCED | R.F. R.F. 1
0SCILLATOR MODUL ATOR . AMPLIFIER [~ aMPLIFIER —’—J:T“‘NS“‘TTER:
+ : + Fig. 2. Mixer-oscillator frequency-shift
CRYSTAL exciter.
REACTOR 0SCILLATOR
separate bandpass filters to separ-
* ate the mark and spacc signals,
KEYING B KEYING and then rectifies the two separate
VALVE <] LIMITER filter outputs. The discriminator
circuit is much more tolerant of
frequency drift, but it involves a
NEUTRAL POLAR capacitance coupling in the output
INPUT INPUT 5

Two circuits have been used.
The simplest is arranged to con-
nect a capacitance across the con-
trolling crystal of the master oscil-
lator. The circuit is shown in
Fig. 1 (reproduced from the paper
by Ruddlesden, Forster and
Jelonek, J.I.E.E., Vol. g4, Part
IITA, No. 12, p. 380). The con-
trol valve is normally held beyond
cut-off by the negative bias, and
as there is no current through the
control triode the keying diode is
an open circuit. The crystal
oscillator operates at its normal
frequency. When the triode grid
is driven positive, the current
through the keying diode makes it,
a low resistance, bringing into cir-
cuit the shift-sontrol capacitor in
series with the blocking capacitor
from the diode cathode to earth.
The frequency of the crystal oscil-
lator is lowered by an amount
which depends on the size of the
shift control capacitor. The out-
put valve acts as a limiter to pre-
vent any amplitude modulation of
the output.

The second circuit is shown in
Fig. 2 (loc. cit.). This circuit is
self-explanatory, the only differ-
ence between it and a frequency-
modulated transmitter for tele-
phony being that the full fre-
quency shift is produced at 200
ke/s and a modulation operation

circuit, and during long periods
without any traffic there is a D.C.
drift which produces a ‘“bias”’’ in
the receiver. Elaboration of the
circuit is required to off-set this.
This illustrates an important
difference betwcen telephony and
telegraphy : a telegraph signal is

* = SAMPLE < 10,000 CHARACTERS
O = SAMPLE > 10,000 CHARACTERS
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any more than there is in a tele-
vision signal, and D.C. restora-
tion is essential to prevent the
floating mean level produced by
the A.C. couplings in the receiver,
which results in a bias in the re-
cording relays.

Tests made by the Radio Cor-
poration of America gave the
results shown in Iigs. 3 and 4
(reproduced from R.C.A. Review,
Vol. 7, March, 1946, pp. 19, 20).
These curves show the number of
errors during tests involving the
transmission of over a million
characters from California to
New York, using a frequency of
about 10Mc/s and powers of zoo
and 8oo watts. The improvement
due to the use of F.S, keying is
about 10db. About the same im-
provement was obtained in British
tests between Ascension Island
and London. Later tests between
Melbourne and London gave a
better perforinance for an F.S.
channel than for an on-off channel
using 2.5 times the power. Here
again the improvement must have
been of the order of 10db.

According to Smale, F.S. key-
ing will not give its full advantage
when multi-path transmission con-
ditions are encountered. This
may be off-set in practical opera
tion by the use of space diversity
reception, which is claimed by

o = SAMPLE <10,000 CHARACTERS
O = SAMPLE > 10,000 CHARACTERS
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FIELD STRENGTH—db
Fig. 3. Field strength/error curve
for frequency-shift keying. Two-
receiver diversity reception, LF.
bandwidth 1ke/s. Frequency shift
850c¢'s. odb - 1uV/m,.

cssentially unbalanced, consisting
of applied voltages in one direc-
tion only. There is no mean level,

FIELD STRENGTH-~-db

Fig. 4. Field strength/error curve

for on-off keying. Three-receiver

diversity reception, 1 kc/s I.F. band-
width. odb —1,V/m.

R.C.A. to give a considerable im-
provement for I*.S. keying under
multi-path conditions.
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Frequency Shift Keying—

All the discussion above relates
to ordinary telegraphy. An inter-
mediate field in which the fre-
quency-shift technique may have
considerable advantages is fac-
simile, both for the transmission
of illustrations and for the send-
ing of pages of typescript. For
illustrations, especially, the
method would appear to have all
the advantages of frequency
modulation in the transmission of
speech. Multi-path distortion is
always troublesome in F.M. prob-
lems, but it is also a serious prob-
lem in telegraphy and facsimile
transmission: most readers will
have seen examples of the dis-
placed ‘‘ghosts’ produced in
television by indirect transmission
paths.

Apart from the special modulat-
ing and demodulating arrange-
ments for F.S. keying, there are
some other points of interest in
the design of the equipment. One
point not immediately realized is
that if a transmitter is converted
from on-off to F.S. keying the
power must be reduced. A trans-
mitter sending ‘‘ reversals,”’ that
is, a steady stream of dots with
equal spaces, is actually operating
for 50 per cent of the time. In
radar language the duty factor is
0.5. When converted to F.S.
keying, the carrier is kept on con-
tinuously, so that for the same
heating in the circuit the power
must be lowered from, say, 10 kW
to 5kW. This gives the F.S.
system a 3db handicap, which
must not be forgotten in assess-
ing the performance of the
system. As far as bandwidth is
concerned, there can be a small
gain. It is usual to shape the
signals in an on-off system so that
only the fundamental and third
harmonic are transmitted, instead
of the infinite number of side-
bands corresponding to a square
dot. In line telegraphy the signals
are rounded even more than this,
and on long-distance circuits even
squarer waveforms are preferred.
Smale described a system using
sooc/s deviation, while the
S.R.D.E. system described by
Ruddlesden, Forster and Jelonek
uses 850c/s, which is the same
as the R.C.A. value. In the
S.R.D.E. system the bandwidth
for an on-off channel is given as
1,200c¢ /s, and for the 850c /s F.S.
channel as 1,100c/s, but it is

5 <
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pointed out that by operating
with a 300c¢/s shift the bandwidth
can be reduced to 500c/s. These
figures correspond to rather high
keying speeds and are therefore
very sensitive to multi-path
effects: by using slower speeds
and multiplex working a more
convenient arrangement is often
obtained.

It may appear to the reader that
this recent advance in telegraph
technique is a rather obvious one,
considering how much is now
known about frequency modula-
tion. It must never be over-
looked, however, that telegraph
circuits are highly efficient cir-
cuits from the point of view of the
transmission of intelligence. They
work at relatively low signal-to-
noise ratios: if they don’t, some-
one is wasting power, and the cost
will be increased. On the other
hand, if a false signal is recorded,

Belfast.—The City of Belfast
Y.M.C.A. Radio Club (GI6YM) cele
brates its twenty-fifth anniversary this
year. With the exception of the war
years, the club transmitter has been
on the air every week since 1926. Meet-
ings continue to be held on Wednesdays
at 8.0 at the Y.M.C.A., Wellington
Place, Belfast. Sec.: F. A. Robb,
GI6TK, 60, Victoria Avenue, Syden
ham, Belfast, N. Ircland.

Bradford.—A demonstration lccture
on disc recording will be given by A. R.
Land, G2UY, to the members of the
Bradford Amateur Radio Society on
November 2nd. At the November 16th
meeting E. M. Price, M.Sc., will talk
on the transmission of signals through
lines and filters. Meetings are held on
alternate Tuesdays at 7.30 at Cambridge
House, 66, Little Horton Lane, Brad-
ford, Sec.: W. S. Sykes, G2D]JS, 287,
Poplar Grove, Great Horton, Yorks.

Cambridge.—The president of the
Cambridge University Wireless Society
(G6UW) for the 1948-49 academic year
is J. A. Ratcliffe, O.B.E., M.A,, of the
Cavendish Laboratory. Sec.: F.S. Wil-
liamson, 42, South Road, Histon, Cambs.

Darlington.—Meetings of the Darling-
ton and District Amateur Radio Society
are held on alternate Thursdays at 7.30
in the Temperance Institute, Gladstone
Street, Darlington. Next meeting,
October 28th. Sec.: G. Walker,
G2AWR, 7, Geneva Crescent, Darling-
ton, Durham.

Holloway. — Lectures  covering  the
syllabus for the City and Guilds
amateurs’ examination are included in
the winter's programme ol the Grafton
Radio Society (G3AFT) which meets on
Mondays, Wednesdays and Fridays at
7.30 at Grafton School, Eburne Road,
London, N.7. Morse instruction is
given at every meeting. Sec.:
W. H. C. Jenings, G:AHB.

Liverpool.—]. H. Brierley will lec-
ture on high-fidelity A.F. equipment
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code messages will be mutilated,
and the message may be unintel-
ligible. Each dot has a meaning
in a telegraph message, while in
telephony the circuit is quite
workable even if only 8o per cent
of the syllables are correctly
heard. A telegraph engineer is
really not satisfied about a new
system until it has been tested
over a whole sunspot cycle.
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‘“Some Developments in Com-
mercial Point-to-Point Radio-

telegraphy,”” J. A. Smale, J.I.E.E.,
Vol. 94, Part IIIA, No. 12, p. 345.

‘“ Carrier-frequency-shift Tele-
graphy,”” Ruddlesden, Forster and
Jelonek, J.I.LE.E., Vol. g4, Part
I11A, No. 12, p. 379.

‘“ Observations and Comparisons
on Radio Telegraph Signalling by
Frequency Shift and On-off Key-
ing,” Peterson, Atwood, Goldstine,
Hansell and Schock, R.C.4. Re-
view, Vol. VII, March, 1946.

NEWS FROM THE CLUBS

and pickups before the Liverpool and
District Short-wave Club at 7.30 on
October 26th at St. Barnabas Hall,
Penny Lane, Liverpool, 15. Sec.: W. G.
Andrews, G3DVVW, 17, Lingfield Road,
Broadgreen, Liverpool, 14, Lancs.

Rochester.—A radio exhibition has
been  organized by the Medway
Amateur Receiving and Transmitting
Society to be held in the Corn Ex-
change, Rochester, Kent, from Novem-
ber 24th to 27th.  In addition to ex-
hibits of a number of manufacturers
and traders, Admiralty clectronic equip-
ment will be shown. Sec.: S. A. Howell,
39, Broadway, Gillingham, Kent.

Southall.—The \West Middlesex Ama-
teur Radio Club has been granted
a transmitting licence under the call
G3EDH. Meetings of the club are held
on the seeond and fourth Wednesdays
of each month at 7.30 at the Labour
Hall, Uxbridge Road, Southall, Middle-
sex. Sec.: C. Alabaster, 34, Lothian
Avenue, Hayes, Middlesex.

Warrington and  District  Radio
Society meets on alternate Mondays at
7.30 at the Sea Cadet Headquarters,
Warrington. Next meeting, November
1st. Sec.: W. R. Murray, G3CUB, 56,
Crow Wood ILane, Widnes, Lancs.

Worksop. — Although  called  the
Swedish DX-fan Club the activities of
this organization, which has its head-
quarters in Worksop, Notts, are not
exclusively devoted to reports on
Swedish stations. Particulars are ob-
tainable from Eric Good, 5, Aldred
Street, Worksop, Notts,

Worthing.—The \Vorthing Group ol
the R.S.G.B. has been re-formed into
the Worthing and District Amateur
Radio Club and thereby overcomes the
limitation of its membership to
R.5.G.B. members. Meetings are held
on the first Thursdav of each month at
7.30 at Oliver's Café, Southfarm Road,
Worthing. Sec.: F. T. Toolev, 62,
Becket Road, Worthing, Sussex.
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BETTER LISTENING

¢ 1e% BRIMARIZE/

TYPES 7A8 and 7B8 are frequency changers of similar
classes, the former being an octode and the latter a
The suppressor grid (G6) fitted to the 7A8

s heptode.
>’ results in higher anode impedance and increased gain.

In A.C. and car radio receivers both valves may be

replaced bty the 787, whilst in AC/DC receivers the 7A8

must be replaced by the 1457 owing to its low heater current of o.15 amp.

In 12 wvolt car radios usi
necessitate the fitting of a

ng the 7A8, replacement by type 787 will
balancing resistor in the heater circuit.

(B!
NO CHANGE

& 8 T 2 CHARACTERISTICS
(3) (5) TYPE 7A8 788 757°
G2 GLQ) oy © G Heater Voltage 6.3 6.3 6.3 volts
9 : o Heater Current 0.18 0.3 0.3 amp.
e Anode Voltage 250 250 250 volts
A o c AM 0 S Screen Voltage 100 100 100 volts
& { G5H Ose. Anode
0 &) o 0 Resistor 20,000 20,000 20.000 ohms
H WEy H H xey " Bias Resistor 300 300 200 ohms
Types 7A8, 788 Impedance 0.7 0.36 1.2S  Meg.
(7A8 has G6 connected to Type 757 Conversion Cond. 0.6 0.5S 0.S3 mA/v
Cathode)
*lype 1457 is identical to type 757 except for its heater ratings of 12.6 volts, 0.1S amp.
VA8 W CHANGE |  CHANGE OTHER WORK | PERFORMANCE
fROM | To SOCKET | CONNECTIONS NECESSARY | CHANGE
75 . Re-align Receiver.
i Loctal 2. 12-Vol di
7A8 ‘A‘c%g‘ (B8G) NO CHANGE Ziic batancing | NEGLIGIBLE
sets) NO CHANGE resistor in heater
circuit. See note.
Loctal o - ~7
788 757 8G) NO CHANGE Re-align Receiver. NEGLIGIBLE

Note : (7A8 only).

In 12-volt receivers where pairs of valves are connected across the 12-volt supply, the

valve connected in series with the 7S7 must be fitted with a 40 ohm 2 watt resistor
terminals.

across its heater

RIMAR

RADIO VALVES

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

TA8
7B8

Cut out and file them in the order in
eference index.

This column will then give you a quick r
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MARCONIPHONE 4 Zmpensrzs” RECEIVER

Five - valve, two waveband DC/AC
“ Companion ” receiver TISDA. Weigh-
ing only 74lb. and small enough to

stand on the smallest * occasional” or

bedside table, this transportable incor-
porates an inbuilt high *“ Q” frame aerial
and needs only connection to the mains to
be immediately ready for operation. Its
excellent performance is enhanced by the
use of all-glass valves throughout. The

consumption figure is low,
35 watts.

An internal dropping resistor besides
eliminating the resistance type of mains
lead has three voltage tappings which
enable the optimum performance to be
obtained on any voltage supply between
195-255 volts DC or AC (25-100 cycles).
Hear Model TI1SDA at your local
Marconiphone Dealer.

a mere

M.63

SEE THE SIGNATURE !f . ON EVERY SET
aArcim
il kit B

The Marconiphone Company Limited, Hayes, Middlesex
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ELECTRONIC CIRCUITRY

Selection from a Designer's Notebook

S most readers will be
aware, a beam switch is a
device for allowing two or

more waveforms to be displayed
simultaneously on a single cath-
ode ray tube. In the simplest

case of a two-

Notes on beam §witch the
two signals are

B,eam accepted by two
Swmhes amplifier  chan-
nels, and these

are connected alternately

(switched) to the detlection plates
of the C.R.T. This switching is
commonly carried out by means
of “'gate "’ circuits under the con-
trol of a square wave generator
of some sort, and the focal point
of the device, on which its success
depends, is the development of a
satisfactory switching or gate cir-
cuit. As these gate circuits
have other applications as well,
it is proposed to devote a few
paragraphs to descriptions of
some of them.

Probably the simplest of the
gate circuits is the pentode
arrangement of IFig. 1. Here the
signal is applied to the suppressor
grid, and the switching wave-
torm to the control grid. The
switching waveform must be of
sufficient amplitude to cut the
valve off during the negative
half-cycle, and must allow the
valve to conduct—and hence am-
plify—during the positive half-
cycle. Obviously, two such valves
may be used, their anodes con-
nected in parallel, and then, if
the switching square wave is ap-
plied in anti-phase to the two con-
trol grids, only one valve will be
conducting at any instant. If, in
addition, the two valves have dif-
ferent anode currents, the two sig-
nals will appear alternately at
different standing levels, so that
the signals will appear displaced
from one another (and not super-
imposed) on the C.R.T.

There are various ‘‘snags’’
about this circuit. The most ob-
vious of these is that the top of
the positive half-cycle of the
switching waveform must be quite
flat, because any irregularities are
subject to the full gain of the

By J. McG. SOWERBY (Cinema Television, Ltd.)

valve, and will be scen super-
imposed on the signal. Also,
when two valves are used in

parallel, a square waveform will,
in general, be obtained at the
anode as well as the signals. This
waveform feeds back through the
suppressor-anode capacitance to
the signal input. and this may
often be undesirable.

If, in an attempt to overcome
these difficulties, the roles of the

HT.
SUPPLY

SIGNALQ\B

i} - -2}

Fig. 1. A simple pentode * gate *’
circuit.

two grids are interchanged, the
output waveform across Ry can
feedd back into the square wave
generator, Also, since both valves
are always conducting to their
screens, very thorough screen de-
coupling is needed, for otherwise
the signal from one channel can
feed across into the other. As
before the positive *‘ flat*’ of the
switching waveform may have no
irregularities, or these will be am-
plified and become superimposed
on the signals. Generally speak-
ing, this circnit, though often
useful, is only suitable for rela-
tively low switching rates.

An alternative is the use of a
hexode or other valve with two
control grids, but here the de-
signer is rather limited, as most
available valves have an undesir-
able variable-mu characteristic on
one of the grids.

An alternative and rather bet-
ter arrangement—which uses two

valves—is shown in Fig. 2. Here
the signal is applied to the pen-
tode and appears across Ry, pro-
vided the triode is cut off by the
negative half-cycle of the switch-
ing waveform. On the positive
half-cycle the pentode is cut off
by the consequent positive excur-
sion of the common cathode, and
the signal disappears. The pen-
tode is only necessary if it is de-
sired to prevent feed back of the
output across R, back into the
signal source via the grid-anode
capacitance.

There are several disadvantages
in this circuit; first, that as R¢
has to be relatively large—com-
parable with Ri—considerable
negative feedback is developed
and the gain is severely limited.
Secondly, every time the stage is
switched, the pentode grid-cath-
ode capacitance has to be charged
or discharged through the signal
source, so that for high switching
rates a low-impedance driver
(cathode follower) for the signal
is essential. Nevertheless, the
writer has succeeded in switching
this circuit, using EFs0 valves at
5-10 kc/s with a turnover time
so short that the ‘“ haze '’ between
two traces is practically invisible,

RL
OUTPUT
.1._
—& 9 HT 4
lz== | sueeLy :
L
T

SWITCHING
WAVEFORM

%Rc smnn@

L

Cathode-coupled two
valve ‘“gate."’

Fig. 2.

GREAT deal has been written
from time to time on the con-
struction of devices for obtaining
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a constant alternating voltage. A
typical example is the so-called
constant voltage transformer of

which wvarious

A " Constant types are cur
C " rently available
u[renj commerci-
Circuit ally. Less has
been said, how-

ever, about constant current cir-
cuits which are occasionally valu-
able. A typical application is
the supply of valve heaters at the

-0 M O~
o
~N
o
[+]

‘“Constant-current *’
bridge circuit.

Fig. 3.

Wireless World

end of a length of cable which
may vary in length according to
conditions of use, so that the
total resistance of the circuit is
subject to variation.

Fig. 3 shows a rather neat type
of constant current device in
which Z_ is the load impedance
subject to variation, and through
which a constant current is re-
quired. If this circuit is analysed
and resistive losses in the induct-
ances L, and condensers C, are
assumed zero, we find that
the load current I. is given by

E
= X’ where X=Xp=X =re-

actance of L. or C at the fre-
quency of the applied voltage
(usually 50 c/s).

Thus we see that the current is
independent of the load imped-
ance. A similar circuit requiring
a centre-tapped transformer is
shown in Fig. 4. As before,

= %, where X=X ;=X.

MANUPACTURERS  PRODUCTS

E.H.F. Co-axtal Connectors

’I‘HE Plessey Company have intro-
duced a range of concentric-
type connectors which have been
designed primarily for use at thc
extra high frequencies up to 15,000
Mc/s. These connectors, which are
mainly for joining and terminating
coaxial cables of between 70 and 80
ohms impedance, are available in
two styles, major and minor.

Each series contains four types,
described as free straight, free right-
angle, bulkhead mounting and panel
mounting.  Male and female ver-
sions are available in each type, and
to avoid confusion both inner and
outer conductors of a particular con-
nector assembly are either both
male or both female and both pat-
terns are interchangeable.

An adaptor is available to permit
inter-coupling between the major
and minor series and, like the actual
connectors, this coupler is designed
to maintain the correct impedance
of 70 to 8o ohms at the junction.

The major series, which are suit-
able for use up to 5,000 Mc/s, take
B.I.C.C. Types CWF81 and SAF78,
also Uniradio 18 cables, while the
minor range take the Type 1Bi/
75C/21-4M cable in the same make
and are intended for use at fre-
quencies up to 15,000 Mc/s.

Adaptors to junction cables to
waveguides are included and all

connectors and adaptors are pre-
cision 1machined from brass and
given a burnished silver finish.

v

(Top) Plessey male and female

panel-mounting E.H.F. connectors

and (below) the free right-angled
pattern.

The panel mounting types in the
major series are suited for signal,
video and intermediate frequency
circuit connections in television
sets.

New Television Receivers

A PICTURE size of 8}inx63in
on a 1o0in diameter tube is a
noteworthy feature of thc Model gr2
recently introduced by A.C. Cossor,
Highbury Grove, London, N.5. The
tube includes an ion trap to protect
the screen from heavy ion bombard-
ment. A cathode-follower video
amplifier and automatic linearity
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Ot course, losses in the induct-
ances—which are often iron-cored
—destroy the independence of

A

AL
"DSUPPLY Z

@)\

E
T l
Another ¢ constant-
current ’ circuit.

Fig. 4.

load current and load impedance.
Nevertheless, a very considerable
measure of current stabilization
can be obtained in practice over
a limited range of variation of
load. In using this circuit, care
must be exercised in the choice of
components, because if Zy is acci-
dentally open-circuited, the volt-
ages across L and C will rise enor-
mously in an attempt to force the
rated load current through the
accidental infinite impedance.

control are features of the circuit.
The set is housed in a console cabi-
net 333inx18inx23in and costs
£78 15s including tax.

Two new television receivers have
been introduced by Philips Electri-
cal, Century Ilouse, Shaftesbury
Avenue, London, W.C.2. The Model
383A is a table model for vision
and sound with a o-in tube, and
the Model 663A with 12in tube
is a console incorporating a 7-valve
all-wave receiver for broadcasting.
The price of the Model 383A is £61
145 5d and of the Model 663A, £i10
45 4d, both prices include tax.

New Rotary Switches

RANGE of 12- and 18-way
plate-type switches, available
as single units or as ganged assem-

Taylor single-pole nine-way
rotary switch.
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blies, has been introduced by Taylor

Electrical Instruments, Ltd., 419-
424, Montrose Avenue, Slough,
Bucks.

The fixed plates measure about
1}in in diameter and have contacts
arranged in two rings, the outer
being the point contacts and the
inner the selector pole, or poles.
Contact is made by means of split
wiper arms secured to a bakelite
disc fixed to the spindle.

A 12-way plate can be assembled
to give combinations of from 1-pole
12-way to 4-pole 3-way and any
number up to four plates can be
built up as a ganged assembly.

A range of combinations up to
3-pole 6-way or g4-pole 4-way is
available with the 18-contact plates.
All contacts are of generous size and
silver plated to ensure a low contact
resistance.

Television Scanning
Equipment
OMPONENTS for the Wireless

World Television Receiver have
been submitted by Handy-Parts, of

226 - 228, Merton
Road, South
Wimbledon, Lon-

don, S.W.19. They
comprise a line-
scan transformer
and a deflector-
and  focus - coil
assembly. The
latter consists of

Handy-Parts line-
scan transformer
and focus- and
deflector-coil
assembly.

the line- and frame-deflector coil
voke and the focus coil mounted on
a bracket. The focus coil is spring-
mounted for ready adjustment.

The parts are made to the pub-
lished specification, with the excep
tion of the focus coil which is of
different construction. They have
all been tried in the original model
of the receiver, however, and were
found to be entirely satisfactory.

The line-scan transformer is priced
at £3 10s and the focus- and deflec-
tor-coil assembly at £6 6s. - The
focus coil is available separately at
37s 6d, the line coils at 25s and the
frame coils at 30s.

New Plastic E.H.F.
Insulator

OLYTETRAFLUORO

ETHYLENE, or PT.F.E. as
it will doubtlessly be known, is a
new plastic material having excep-
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tionally good R.F. properties,
especially at the extremely high

frequencies. It is virtually non-
hygroscopic, unaffected by the
common corrosive acids, alkalis

and oils, and does not soften with
application of heat. It has a low
coefficient of ex-

pansion.
When moulded it
has a whitish

opaque appearance,
feels slightly waxy
and possesses con-
siderable flexibility,
especially in  thin
strips or film.
Radio com-
ponents having
P.T.F.E. as the
insulation are
being made by British Mechanical
Productions, Ltd., 21, Bruton
Street, London, W.r. They con-
sist principally of miniature valve
holders such ~as the B7G, C.R.
tube holders, co-axial cable con-
nectors and various types of in-
sulating connectors for hermetically
sealed components. In the last-
mentioned category are included

connectors for use in pressurized
aircraft cabins.

It is claimed for the new B7G
valve holder that, as the mouldings

can be produced to very close
tolerances and the material has a
certain amount of resilience, damage
to valves from cracked bases is
virtuallv unknown.

145-Mc/s Tuning Unat

HIS unit consists of a small
butterfly-type variable capaci-
tor, a hairpin-shaped single-turn coil
and a coupling loop assembled on a
single bracket. It is intended for
the new amateur band of 145-146
Mc/s and can be used as a local
oscillator circuit for a V.H.F. super-
het or convertor, as an inter-stage
R.F. coupling or as the tank circuit
in a 145-Mc/s transmitter.
\When used in an oscillator it
would seem advisable to anchor the
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far end of the hairpin inductor to
an insulator, as at these very high
frequencies the slightest vibration
can cause very bad frequency flutter.

The hairpin loop fitted is 6in long
and spaced %in. It is secured to
small clamps

the capacitor by

Eddystone hairpin tuning
assembly for 145 Mc's
equipment.

which allow easy adjustment for
length.

The coupling loop is supported on
a sub-bracket which can be removed
from the main bracket and mounted
separately if required. Adjustment
of the coupling can be made by
bending the loop towards or away
from the tuned hairpin.

Wide spacing (0.052in) is used in
the capacitor and as the flashover
voltage exceeds 1,500 R.M.S. no
special precautions are needed when
the unit is used as the tank circuit
in a 145-Mc/s transmitter with
anode modulation. The maximum
capacitance is about 4pF, but this
is more than sufficient to cover the
full 145-Mc/s band when it becomes
available.

All the metal work, except the
hracket, 1s heavily silver plated and
ceramic insulation is used through-
out,

The makers are Stratton and Co.,
Ltd., Eddystone Works, Alvechurch
Road, West Heath, Birmingham,
31, and the price is 17s 6d.

*RADIO VALVE PRACTICE "’

HIS booklet is intended to act
as a link between the valve
maker and the valve user: it is
specially addressed to designers.
The contents comprises largely
categorical information on subjects
about which most of us are some-
what vague. Ior instance, what is
the permissible variation in heater
or filament voltage in relation to the
rated voltage? Why is it considered
undesirable to mount a valve up-
side down? \What are the appro-
priate precautions against micro-
phony? <
The answers to these and many
other questions are given in '‘ Radio
Valve Practice,”” copies of which
are obtainable free by bona fide
valve “users from The British Radio
Valve Manufacturers’ Association.
16, Jermyn Street, London, S.W.1.



406

Wireless World

November, 1948

ELECTROMAGNETIC UNITS

HE decision of the National
Physical Laboratory to
implement on January 1st,

1948, the recommendation of the
International Committee of
Weights and Mecasures of 1946, by
reverting from the so-called ‘‘in-
ternational *’ electrical units to
units based on the absolute system,
brings to the foreground the ques-
tion of the units and definitions of
the electrical quantities. But
apart from this topical interest, a
knowledge of the history of the
electrical units is important in
understanding clectrical theory.
The logical interdependence of the
definitions forms a kind of skele-
ton work upon which -electrical
theory can be supposed to depend.
More than one of the issues which
provide perennial difficulty and
discussion among students are
settled unequivocally by referring
to the definitions of electrical
quantities. An example of this is
given at the end of this article.

The relation between the clec-
trical units is complex, partly be-
cause they were originally framed
by physicists whose needs in this
respect were different from the
needs of engineers, and partly be-
cause the modifications imposed
by engineers have not always been
happy ones. In fact, it is difficult,
even for those who have the will
to do so, to absolve the engineers
completely from the charge of
short sight or of haziness about
fundamental theory in the estab-
lishment and use of the practical
units.

Unit of Current

The relations between the units
are displayed in the diagram
opposite. The starting point is
the absolute electromagnetic unit
of current, placed in a double
border at the top left-hand corner
of the diagram. This is defined
as the current which, flowing in a
circular coil of one turn and of one
centimetre radius, exerts a force
of 2r dynes on a unit magnetic
pole placed at the centre, or as

the current which, flowing in one.

centimetre of the arc of such a
coil, exerts a force of one dyne
on a unit pole placed at the centre.
There are other ways of framing

Reasons Underlying Recent Changes

in Accepted Standards

By GEOFFREY STEDMAN, B.Sc.

this definition to avoid the objec-
tion to the above forms that they
rely upon unrealizable circuits.
One such form is that unit current
is the current which, flowing in
any circuit, produces the same
magnetic field as a magnetic shell
of unit strength and whose con-
tour is the circuit. All these
forms, and others to be met with
in the textbooks, can be shown to
be mere mathematical variants of
the same definition.

Having fixed in this way the
size of the absolute unit of cur-
rent, all the other absolute quan-
tities are defined in terms of it and
of familiar mechanical quantities.
Thus there need be, and in fact
is in the absolute system of units,
only one primary electrical quan-
tity. The way in which the other
absolute quantities are derived
from the unit of current is indi-
cated in the diagram by the notes
on the links connecting them to
the unit of current. Thus an
absolute unit of charge is con-
veyed by one absolute unit of cur-
rent in one second, and one
absolute unit of potential differ-
ence exists between two points if
one erg of work is done by or
against the electrical forces when
one absolute unit of charge is con-
veyed from the one point to the
other. The absolute unit of resist-
ance is defined from the familiar
relation ‘‘ resistance is the ratio
of potential difference to current’’
which is often referred to as Ohm'’s
Law. The statement is not a law,
but a definition of resistance, and
one absolute unit of resistance re-
quires one absolute unit of
potential difference to pass one
absolute unit of current through it.
Ohm’s Law specifies the con-
ditions (nature of conductor, tem-

perature, etc.) under which the

resistance, defined in this manner,
is independent of the current
through it. All the other absolute

-units (of capacitance, inductance,

etc.) are derived similarly from
the absolute unit of current, but as
the relations between the various
systems of units can be displayed
without considering these, the
diagram has been extended no
farther vertically.

It is important to notice that
nearly all the precision measure-
ments of electrical technology,
with potentiometers and bridges,
are methods of comparing cur-
rents or potential differences or
resistance.  To find the absolute
value of any electrical quantity
involves measuring it in tgrms of
the absolute unit of current, or
comparing its magnitude with a
standard whose value has been so
measured. It is by way of a re-
minder of the fundamental posi-
tion of the absolute unit of current
in this respect, that the tangent
galvanometer and the Kelvin
ampere balance figure so largely
in a course of academic physics.
In practice, the accurate measure-
ment of a magnetic field pre-
sented formidable difficulties up to
a few years ago. The British
Association, therefore, sought to
set up material standards of cur-
rent and resistance which would
be more convenient to realize,
and also to measure these stan-
dards in terms of the absolute
units. While they were doing so
they decided to allocate special
names, derived from the names of
illustrious scientists, to multiples
or submultiples by certain powers
of ten, of the absolute units.
The reason for the last decision
was certainly inadequate, and one
can only suppose that it was the
prestige of the British Association
that was responsible for an Inter-
national Conference in 1881 in
Paris adopting the B.A. nomen-
clature, and adding other names
derived in the same way for the
so-called practical units. The
multiples of the absolute units are
given in the second column of the
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diagram. It was further decided
to construct and measure a column
of mercury which, under specified
conditions, should have a resist-
ance of one ohm, and to deter-
mine what weight of silver one
ampere would deposit on a
cathode in one second from a solu-
tion of its nitrate in water, also
under specified conditions.

These measurements were
made, and in a series of Confer-
ences, culminating in one at
London in 1908, the ’‘inter-
national”’ ampere and ohm were
set up, defining the ampere as the
current which deposits silver at
the rate of o.00111800 grams per

Q! rTTTToT 1 r—-""‘u/
i; EMU OF | | ABSOLUTE ! v LEGAL
POTENTIAL 23 vouT i ——
] \

links. The ‘‘ international ”’ units
were defined to be as near as pos-
sible identical in magnitude to the
absolute ampere and the absolute
ohm, and the name *‘practical
units '’ dates from before any dis-
crepancies had been observed be-
tween them. It is now therefore
doubtful whether the adjective
‘“ practical '’ refers to the replace-
ment of the absolute units by the
multiples by powers of ten of
those units, or whether to their
replacement by the chemically
defined ampere and ohm. Since
by modern measurements these
units are perceptibly different, it
would seem best to abandon the
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Derivation and relationships of the principal electrical units.

second, and the ohm as the resist-
ance of 14.452 grams of mercury
of uniform cross section and of
length 106.300 cm, at 0o C. These
are known as the International or
Legal units, having been made
legal by enactments of the United
Kingdom and of the other member
nations of the Conferences. They
arc placed in the third coluinn of
the diagram, and the nature of the
observations which link them to
the corresponding absolute units
are indicated on the connecting

¢

use of the term ‘ practical’’ and
to use the adjective ‘‘absolute’’
for the one system, and the adjec-
tive ‘‘ international "’ (or ‘‘ legal ')
for the other, although in view of
the almost certain loss of legality
of the international units in the
near future, the terms chemical
ampere and mercury ohm may be
appropriate.

The change from the absolute
units to the international units
has an almost exact parallel in the
establishment of the metric stan-
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dard of length. The French
Government originally took the
length of the quadrant of the
earth as the standard of length,
and defined a metre as a con-
venient submultiple (10—7) of this
length. A French Commissian
then preparéd a bar of platinum-
iridium to be as near as possible
to one metre between the fiducial
marks on it. Following the dis-
covery of an error in the original
measurement, the metre was re-
defined as the distance between
the fiducial marks on the bar. It
is, of course, unlikely that the
metric system will revert to the
carth’s quadrant as a basis, as the
electrical system has reverted to
its absolute basis.

There are twp interesting con-
sequences of the fact that only one
electrical quantity is required to
furnish a system of units, whereas
the ' international’’ system sup-
plies two independent units. The
first is that by the ‘** Ohm’s Law "’
relation a legal volt is obtained
as the product of a legal ampere
and a legal ohm. This legal volt
is of very nearly the same magni-
tude as the absolute volt, but 1s
quite distantly related to it, as is
indicated by the diagram. On the
other hand, the legal ampere and
absolute ampere, like the legal
ohm and the absolute ohm, are
directly related, each by a single
measurement. The second conse-
quence is that from the legal
ampere and volt, a new unit of
energy is obtained, called the
joule, but which is only approxi-
mately 107 ergs. To define a joule
as 107 ergs, as some writers have
done, is wrong, for the Paris Con-
vention of 1881 initiated the term
joule, and defined it as the inter-
national unit of electrical energy.
By analogy with the absolute ohm
and the absolute ampere, 107 ergs
should be called one absolute
joule.

Commissions and Conferences

We have stated that the reason
for the introduction of the inter-
national units was to provide
more easily realized standards of
electrical quantities. At an Inter-
national Conference of 1928 it was
agreed that electrical quantities
could now be measured in terms
of the absolute units as accurately
as in terms of the international
units, so that the primary need
for these latter units no longer
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existed. It was therefore resolved
that the numerical relations be-
tween these wunits should be
measured with all attainable accu-
racy, and that a later Commis-
sion should effect a formal rever-
sion to the absolute system for
technical purposes. Accordingly,
the American Bureau of Stan-
dards published these results of
comparisons : —

international am-
abso-

1934.—One
pere =0.999928 + 0.000020
lute ampere.

1938.—One international ohm
= 1.000468 + 0.000020  absolute
ohm.

A Commission in 1933 imple-
mented the decision of the 1928
Conference by resolving that the
change-over should take place on
January 1st, 1940, and in the
absence of the war, that would,
presumably, have been decreed in
this country. A Conference of
1946 resolved that the change-
over should take place on January
1st, 1948, and in accordance with
this, the National Physical Labor-
atory has announced that it will
implement the decision in its
measurements from that date.
The most recent comparisons
are:—

One international ampere -
0.999835 absolute ampere.
One  international

1.00049 absolute ohm.

ohm =

These figures are of interest to
compare with the American esti-
mates of a few years ago to
observe the order of accuracy of
recent determinations.

In setting up the international
units, two changes were made:
first, the difficult absolute meas
urements were replaced by the
then simpler ones of the chemical
ampere and the mercury chm,
and, second, more convenient
maultiples by ten of the funda-
mental units were adopted.

The M.K.S. system of units has
been proposed to achieve identity
of electromagnetic and practical
systems. This system takes the
metre, the kilogram and the
second as the fundamental units
of length, mass and time. If
the system is adopted, it is
to be hoped that a new name
will be substituted for the ‘‘ kilo-
gram,”” and so the anomaly
avoided of having a fundamental
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unit named in terms of another,
a thousand times smaller. The
nev, name should also, of course,
be derived from the name of a
scientist, following the avowed
practice for the technical units

" Practical ”  Units

It may be worth while clarify-
ing here a common misapprehen-
sion among engineers in connec-
tion with the practical units. If
an engineer is asked why powers
of ten appear in so many of his
formule, e.g., the field of a sole-
noid is 4#ni/10l, and the induced
E.M.F. in a circuit is 1078d¢/dt
volts, the writer's experience is
that he will generally be told that
this is due to the use of practical,
instead of absolute, units. This,
in fact, is not true. A consistent
system of units must give the
same formula as any other con-
sistent system. These powers of
ten arise in all engineers’ for-
mulee which give the field of a
current, and are due to the use
of a mixed system of units, viz.,
practical units for the electrical
quantities and absolute units for
the magnetic quantities. There
is no reason whatever-why prac-
tical units of field and flux should
not be used by engineers, and
they would then have formula
of the same form as those used by
physicists, without the powers of
ten. To «call these formulae
‘* practical formule '’ is about as
near the truth as to call the for-
mula ‘‘ circumference of a circle
=79.8 xdiameter'* a practical
formula, for this is the mensura-
tion formula which must be used
by one who measures circumfer-
ences in millimetres and dia-
meters in inches. The matter
was made more difficult by the
allocation of the name gauss to
the absolute unit of magnetic
field, thereby violating the ex-
plicit international resolution to
use proper names for the ‘‘ prac-
tical’’ units. But perhaps the
limit of culpability in this matter
was achieved when a later Inter-
national Conference, having noted
that the name gauss was being
used in different senses by differ-
ent writers, decided to abandon
the term, and the new name
oersted was allocated to the
absolute unit of field, thereby re-
peating the same error after
having been provided with a re-
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markably lucky opportunity to
right it.

Another interesting light on
electrical theory is given by a
consideration of units. In the
absolute system, the first quantity
defined is current, and all the
others are derived from it through
mechanical relationships. Thus
potential difference is the work
done per unit charge, or the power
per unit current, and resistance is
the potential difference per unit
current. We can, therefore, ex-
press resistance directly in terms
of current and power, and the re-
sult is that resistance is the power
per unit current squared. Thus
the relation R=W/I? is the true
definition of resistance. It is logic-
ally incorrect to regard this as a
result which can be deduced from
Ohm’s Law, however convenient
that viewpoint may be for the
purposes of elementary teaching.

The definition of resistance in
terms of power and current at
once answers the question of the
reality of the radiation resistance
of an aerial, or of iron-loss resist-
ance in iron-cored coils. These
are often thought of as in some
way unreal resistances; in fact,
some text-books go so far as to
distinguish between ‘‘ ohmic re-
sistance '’ and ‘' fictitious resist-
ance.”” The argument appears to
run in some such way as this: In
the case of an aerial, power is
radiated when current flows in it:
now, in a direct current circuit,
power is developed when current
flows, the amount being I*°R. Let
us, therefore, pretend that the
aerial has a resistance greater than
its real resistance, just so great, in
fact, as to make the relation W=
I*R true. This value of R is called
the radiation resistance of the
aerial and is a fictitious resistance
introduced to make our equations
‘“come out right.”” It is, per-
haps, unnecessary to say that an
equation which needs such pre-
tences to make it come out right
is not worth having, and, in fact,
the reality of radiation resistance
is seen at once from the fact that
whenever current supplies power,
the circuit has a resistance of
R=W/I* by definition. Any
other meaning which the term re-
sistance may acquire by habit is
to be regarded with suspicion. It
appears that engineers generally
acquire another view of resistance
which associates it with the fric-
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tional forces between molecules
and electrons. This point of view
was not inconvenient until tech-
nical apparatus appeared in which
the chief forces on electrons in a
wire were not the frictional mole-
cular forces, but the fields in the

World

wire. The work done against the
molecular forces is turned into
heat in the wire, while the work
done against the field forces is
radiated away in the case of the
aerial, and transferred to the core
in the case of the iron-cored coil
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The distinction between ohmic
and fictitious resistance would be
justified if the definition of poten-
tial difference were the heat pro-
duced (itfstead of the work done)
when unit charge passes from the
one place to the other.

"PERSONAL" RADIO TELEPHONES

Lightweight Economical “Walkie-Talkies”

- = 5

E had an opportunity recently
to test and examine two very
interesting portable radio telephones
of the type oiten referred to as
* walkie -talkies.”
These are sets of
practical  utility,
not merely experi-
mental models
and, moreover,
they are actually
being produced on
a moderate scale
by British Com-
munication Cor-
poration, Gordon
Avenue, Stan-
more, Middlesex.
Such sets have
numerous possi-
bilities and thosc
we saw were of a
kind that would
serve for the police
and fire services,
for newspaper re-
porting, for dis-
patching trains
and, among other
applications,  for
forestry patrol and
even for ship to
shore communica-
tions where a fixed
installation is not
convenient.
The range of the sets will be more
than adequate for these and similar
purposes as although up to 10 miles,

according to prevailing conditions,
is claimed, from the results obtained
during our tests we think this figure
is a little conservative.

Tests were made from a mobile
installation in a car and although
no great range was attempted com-
munication was maintained under

widely different conditions: for ex-

British Communications M(El
Lsg ¢ walkie-talkie.”

ample, on one occasion from a road

passing through dense woodland,
then in the midst of houses, and
finally in the open country.

Under all conditions the reception
in the car was perfect.
Some flutter due to

reflections from trecs Nﬂ

T

Underside view of the combined

sion systems using V.H.F. Substi
tuting for the normal ‘‘whip”’
aerial a one-inch length of wire
enabled communication to be main-
tained over about half a mile.

During transmission the set takes
about 30 mA from a 135-volt bat-
tery, but when receiving the con-
sumption is reduced to about 20
mA at 9o volts.

Two models of this radio tele-
phone are available but both con-
tain the same chassis. The only
differences are that one is designed
for carrying by hand and is about
the size of a G.P.O. desk telephonc
with the hand set resting in a cradle
on the top. It weighs about 10 1b
and is described as the model Ls9

The other is a pack-type set
(Model L45) with webbing harness

transmitter-receiver chassis.

and buildings when on the move was
noticeable, but this is quite common
with most single-channel transmis-

for carrying on the back, or slung
over the shoulder. It has larger
capacity batteries than the hand-
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portable and uses a separate micro-
paone and head telephones. The
all-up weight of this model is just
tnder 16 b and the overall
size is 11X 9} x 4in.

Despite the fact that space
is at a premium in sets of
this kind the transmitter and
receiver are entirely separate,
so far as the circuits are con-
cerned, but a common chassis
is  employed. Needless to
say, really miniature parts
are used throughout, for
example, the send-receive
relay which changes over
the aerial, switches L..T. from
transmitter to receiver and
switches the H.T. batteries is
not much larger than a thumb
rail.  Furthermore the sets
are fully tropicalized.

The receiver is a double
superhet with a single crystal-

controlled oscillator  serving
for both mixers. It has one
R.F. amplifier and three

L.F. stages at 1.6 Mc/s. The
first I.F., has no separate
amplification. Detector,
A.G.C. and noise limiter are
all germanium crystals. There
is one A.F. amplifier.

Four valves are used in the trans-
mitter, which is also crystal con-
trolled.  Of these two are R.F.
stages and  two modulators, the
amplitude system being employed.
This set gives an R.F. output of not
less than 250 milliwatts over the
working range of frequencies (75 to
100 Mc/s).

Model L45 is a pack-set
version,
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The fine performance of these sets
can be attributed to a combination
of good design, workmanship and
careful attention to small detail.

Silver plating is used wherever it
Las been found to confer any advan-
tage. Incidentally, the = vertical
aerial is of special design having
great flexibility yet always return-
Ing to the original position no
matter how far it is bent. It can
even be coiled up and when released
springs out to a straight rod. It
also is silver plated.

BOOK REVIEWS

The Symbolic Method of Vector
Analysis. Pp. 28, with r5 dia-
grams. Price 3s.

A.C. Network Analysis by Symbolic
Algebra. Pp. 41, with 37 dia-
grams. Price 4s.

Both by W. H. Miller, AM.I.E.E.
Classifax Publications, 9, \Vhite
Moss Avenue, Manchester, 21.
HESE two booklets are the first

in a new series intended to
provide students with the essential
information on specific  subjects
without their having to buy large
and  expensive works  containing
much that may be unnecessary to
them. ‘The titles are perhaps rather
alarming to the student who is not

strong in  mathematics, and a

glance at the interiors might con-

firm the fear that they are too ad-
vanced. Actually, however, oniy
very elementary algebra and a mere
smattering of trigonometry are re-
quired, and the abundance of equa-
tions is at least partly a result of

the author’s care to place his step-
ping stones so close together that
his weakest followers are not likely
to fall down between them.

The first booklet is, as the sub-
title says, a simple explanation of
the " operator. The author dis-
misses the terms ‘* imaginary "’ and
‘“complex,”” which suggest some-
thing difficult, and starts from the
idea that it is just as easy and logi-
cal to use the symbol 4 —1 to
mean a go-degree change in direc-
tion as it is to use —1 to mean a
change in direction of 180°. From
this he goes on to explain the
" general number,”” a+jb, and how
it is subject to ordinary  simple
algebra.  LEach stage is illustrated
by diagrams and numerical ex-
amples. The ‘' scalar product,’’
which experience shows is a diffi-
culty to some students, is not intro-
duced.

In the second booklet he shows

how to apply the ““j technique
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to the calculation of A.C. circuits.
The principles are general to all
branches of electrical engineering.
Thus, although one-third of the
book is devoted to star-delta con-

version and the detailed working
out of an example of electrical
power distribntion network, this

example can be regarded equally as
a solution of the unbalanced bridge.
And although resonance is  not
specifically  mentioned, the  prin-
ciples are all there. It is notable
that admittance is given equal
status with impedance.  The dis-
tinction ‘hetween a rotating vector
and the vector operator is clearly
pointed out.

There are a few misprints, especi-
ally in the first  booklet.  The
nomenclature and symbols are on
the whole well chosen; an excep-
tion is that instead of the standard
alternative to heavy type for indi-
cating vector quantitiecs—a  bar
overhead—a dot is used, which more

And

usually  signifies a very

strange  and  unexplained  symbhol
appears  on  pages 10 and 11,
Readers may be confused by the
misuse of the symbol + in connec-
tion with expressions for admittance
(but not in the corre:ponding ex-
pressions  for  impedance). In
general,  however, the teaching s
clear, simple, and painstaking. Tt
is rccommended to 2vervone who
has nced to make A.C. calculations

and is not entirely happy about
using “‘j"" for the purpose.
Two commendable features are

the Dewey classification numbers on
the front covers, and the repeating
of diagrams where necessary to en-
sure that they are always to be ~cen
at the same opening as the related
text. M. GooS.

BOOKS RECEIVED

Worterbuch der Electrotechnik, Bv
G. Swoboda and R. Filipowsky. An
Fnglish-German  glossary of electrical
tcchnical terms, including radio and
television.  Pp. 312, Manzoche Verlags-
buckhandlung, Kohlmarkt 16, Vienna.
Price $4 30.

The Amplification and Distribution of
Sound. By A, E. Greenlees, AAMLEE,
A\ =econd edition of this standard text-
book on  sound reinforcement and
public address work first published in
1933.  The matter has been rearranged
and revised and numerous additions
have been made in the light of recent

developments, Pp. 302, with 108
diagrams.  Chapman and Hall, 37,
Essex Street, London, W.C.2.

Price 16s.

Radio’s Conquest of Space. By D.
McNicol. A historical account of the
development of radio froin the earliest
days up to the evolution of radar. I’p.
374; 53 figures and many illustrations.
Published in Gt. Britain by Chapman
and Hall (address above). DPrice 18s.



November, 1948

WORLD OF

Wireless World

WIRELESS

Birmingham Television Frequencies ¢ French 819-Line

System ¢ “Old Soldiers....” ¢ E.ILF. Broadcasling

B.B.C. Television

'l‘llli frequencies to be employed
by the Sutton Coldfield tele-
vision station have at last been an-
nounced by the B.B.C. They arc:
vision 61.75Mc/s and sound 53.25
Mc/s. Asymmetric sidcband trans-
mission, in which the upper side-
band of the vision transmitter will
be partially suppressed, is to be used
to reduce the bandwidth required.

The sound channel will be A.M.
The output of both the 35-kW
vision transmitter and the 12-kW
sound transmitter will be radiated
from a single aerial supported by a
steel lattice mast, 750 feet high.
This mast, which is being crected by
B.1. Callender’s Cables, is of novel
design.  The main triangular sup-
port mast will be Goo teet high, at
this level the cross section changes
to circular, and for the next 1o feet
the mast resemnbles a steel chimney.
Above this will stand a short,
<quare tower carrying eight dipoles.
When reviewing the progress of

the B.B.C. television service re-
cently the Director-General re-
marked: ‘‘Exactly what is the

right order of priority for television
in our British economy at present
no one can say dogmatically. There
is no simple or easy answer . . . All
I would dare to say is this. Tele-
vision is a permanent addition to
the twentieth-century way of life.
Its extension to cover the whole
country and its eventual marriage
with sound broadcasting, once the
two coverages are approximately
similar, will overshadow all other
broadcasting problems in import-
ance during the next few years.”

French High-Definition
Television

E learn from a correspondent
that if present plans material-

ize, Parisians will have a public
television service of 819 lines by the
end of the vear. This will operate
simultaneously with the existing
455-line system. The picture signal
(interlaced) will have a waveform
which does not differ greatly in
shape from the existing systems in
Paris and London. A three-van
mobile unit which will be used for
0.B.s will operate on either stan-
dard by a simple switching arrange-
ment. For O.B.s at too great a dis-
tance to use existing cables an aerial
suspended from a balloon and using
decimetric waves will be used. The

actual transmitter for the 8rg-line
system is in the Eiffel Tower and
will operate on about 200 Mc/s.

A particularly interesting point is
that the new system is stereo-
scopic. The projected images ap-
pear on the screen, onc above the
other and are separated by a hori-
zontal line. The aspect ratio per
picture being 8:3. By viewing the
screen with a piece of equipment
resembling a pair of opera glasses,
the normal aspect ratio of 4:3 is
restored and the two images com-
bined stereoscopically.

Better Listening

OME interesting facts were re-

vealed during the recent

““ Better Listening’’ campaign or-

ganized jointly by the R.I.C. and
the B.B.C.

From a review of sales figures
during the past few years it is
apparent that 5.5 million house-
holders—43.5 per cent of the coun-
try’s licence holders—are using scts
which are more than ten years old.

An investigation by leading
dealers in various parts of the coun-
try reveals that the average annual
cost of repairs to these old sets is
between £2 and £3 10s.

Sir  Noel Ashbridge, B.B.C.
Director of Technical Services, has
expressed the view that listeners
bhecome “drugged  with  bad
quality’’ to such an extent thatl
the high-fidelity reproduction of a
modern set is disliked. A pamphlet
giving hints on hetter reception has
been issued by the B.B.C.

"

Radio Recruiting

RADAR operators,  supervisors
and mechanics, R/T operators
and wireless mechanics are urgently
needed by the Air Defence Units of
the Roval Auxiliary Air Force.
These units, manned by 20,000 men
and women volunteers, will form
part of the Fighter Command raid
reporting and control system cover-
ing the whole country.

Among the ground trades in the
R.A.F. Votunteer Reserve for which
recruiting has re-opened is that of
radio servicing. At present onlv
men who have served in the R.AF.
will he accepted.

Details regarding both of these
Services are obtainable from R.ALF.
Recruiting Centres or from the In-
spector of  Recruiting, Victory
House, Kingsway, London, W.C.2.

Special units of the Territorial
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Army are said
to be wvery
short of radio
technicians,
especially those
who served as
officers a n d
N.C.O.s during
the war. They
are required as
instruc-
tors. Particu-
lars regarding
recruitment are
obtainable
from Terri-
torial Centres.

TELEVISION.-

This sketch gives
some idea of the
construction of
the Birmingham
mast. The slots
in the upper
section are for a
“slot’’ aerial for
sound broadcast-
ing, probably
F.M. A similar
mast will be used
at Wrotham,

Kent.

FM. or — 7

WE recently put forward the plea

that before embarking on a
nation-wide I M. service the B.B.C.
should try another parallel experi-
ment — amplitude modulated
E.II.F. 1t was, therefore, gratify-
ing to learn from a recent B.B.C.
statement that a second transmitter,
““which can work on A.M. or some
other method of modulation’’ is
being installed at the Wrotham
(Kent) station where work on the
erection of Europe’s first high-power
F.M. transmitter has begun. By in-
stalling the second transmitter the
engineers will be able to compare
results side by side.

Army Signals

’I‘}I}-‘, Signals  Research and
Development Establishment of
the Ministry of Supply at Christ-
church was open for inspection by
representatives of industry, the Ser-
vices and the Press during Septem-
ber. Visitors were shown the various
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activities of the Establishment
ranging from pure scientific re-
search through design and develop-
ment of communication apparatus
to fina]l extensive testing under the
equivalent climatic and rough
handling conditions likely to bLe en-
countered in the field.

The principal Army wireless sets
were displayed and a mock battle
involving infantry, tanks and air-
craft was staged to demonstrate the
scope of radio communication in
the modern army. The No. 10 set
for multichannel pulse communica-
tion and the lightweight No. 88
set, which, together with its bat-
teries, stows easily in an infantry-
man’s ammunition pouch, were
highlights of the demonstration.

25 Years of Metal Rectifiers

THE Westinghouse Brake and
Signal Company recently cele-
brated a quarter of a century ot
manufacture of metal rectifiers. It
was in 1923 that the first copper-
oxide rectifier was evolved and two
years later applied to railway signal-
ling. It was not until 1927 that it
made its first appearance in a trickle
charger and H.T. battery eliminator
for radio sets. Subsequent develop-
ments produced the bridge-type in-
strument rectifier and Westector for
use at radio frequencies.

Whilst the copper-oxide type still
finds many applications as low-
power rectifiers the introduction of
the selenium rectifier a few years
ago largely displaced the earlier pat-
tern in the field of power rectifica-
tion.

Improvements

still continue to

he made, the most recent being the
double-voltage rectifier which has
enabled the size and weight to be
considerably reduced. This is mani-
fest in the cxtremely small size of
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some of the Westinghouse E.H.T.
rectifiers now being produced for
use in television sets. For example,
a rectifier 8in long and 7/16in dia-
meter gives an output of 10kV.

OBITUARY

It is with regret we record the death
of K. B, Warner, WiEH, the managing
secretary of the American Amateur
Radio Relay League and secretury of
the International Amateur Radio Relay
League,

PERSONALITIES

Sir Noel Ashbridge, B.B.C. Director
of Technical Services, has accepted the
invitation to become president of the
Junior Institution of Engineers for the
1948-49 session.

Dr. R. L. Smith Rose, D.S.LR.
director of radio research, gave two
lectures  under the auspices of the
British Council on radar and naviga-
tional aids during the period of, the
British radio components exhibition
organized by the R.C.M.F. in Stock-
holm,

Prof. Balth. van der Pol, D.P’hys.,
the new director of the C.C.LR., was
inadvertently referred to as ' of Ger-

many "’ in our last issue. He is, of
course, the well-known and highly
esteemed member of the board of

management of the Physics Laboratory
of the Philips organization in Eind-
hoven, Holland.

Leslie McMichael, director of
McMichael Radio, has been made a
Fellow of the Institute of Radio En-
gineers of Australia. He has recently
been on a visit to Australasia.

Sydney C. Shaw, who from 1936-19.44
was in the Engineering Division of the
B.B.C. and from 1944-47 in Royal Sig-
nals, has joined R.C.A. Communica-
tions, Inc., and is at Tangier, Morocco.

H. A Lewis, MBE., T.D,
3.5c.(I<ng.), who served iu R.EALE.
during the war with the rank of
lieutenant colone], has relinquished his
appointment with the B.B.C. Engineer-
ing Division to join Marconi's W.T. Co.,
where he s taking charge of the
Broadcasting Divi-
sion, which includes
television,

W. J. Lloyd, B.Sc.,
who resigned his posi-
tion as chief engineer
of Guy R. Fountain,
Ltd,, in March, has
joined  Philips  Elec-
trical as chief
engineer of the com-

PYE television
camera with de-
mountable electronic
view finder in use in
the temporary studio
at the Copenhagen
exhibition.
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pany’s Amplifier and Public Address
Department. During the war he was
in the B.B.C. Recording Department,
where he worked on the development
of the War Correspondents’ iniature
recorder.,

W. J. Lloyd, B.Sc.

IN BRIEF

Licences.—Over c¢leven per cent ol
the month’s increase of 31,250 in the
number of receiving licences in Gt
Britain and Northern Ireland were for
television receivers, The total number
of licences at the end of August was
11,324,000, of which 61,700 were for
television.

Licence Fees.—In response to a
question in the Iouse, the P.M.G.
stated that during the 1947-48 financial
vear the Exchequer received £1,575,417
and the Post Office £070,390 from
broadcast receiving licences.  As stated
in the last issue, the B.B.C. received
£8,927,303 from the same source during
the same period.

Amateur Exhibition.—Twenty-seven
exhibitors have taken space at the
R.5.G.B.’s annual amateur radio ex-
hibition which is to be opcned at the
Royal Hotel, Woburn Place, London,
W.C.1, on November 17th at 2.30 by
Dr. Smith Rose.  Admission to the
exhibition, which will continue untit
the 20th (hours 11.0 a.m. to 9.0 p.m.),
i~ by catalogue, price 1s.

E.H.F. Record?—What is claimed to
be an amateur record for E.H.F. two-
way communication was set up when a
frequency of 2,350 Mc/s was success-
{ully used over a distance of 13 Imiles.
The stations were situated at Brighton
Racehill and Salvington Iill, Worthing.

Air-Ground communication channels
for civilian aircraft are being moved
progressively from the M.F. band to
the E.H.F. band. The freed medium
frequencies will then be used for essen-
tial radio-navigational services. The
change-over has been necessary because
of the reduced number of medium {re-
quencies available to aeronautical tele-
communications at last year's Atlantic
City Conference.

Radar Course.—Among the full-time
courses in electronics, telecommunica-
tions and radio engineering offered by
University College, Southampton, dur-
ing the coming months is one on radar.
This eight-week course, which costs
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£5, plus one guinea enrolment fee, em-
braces the full requirements for the
Ministry of Transport examination for
the certificate in radar maintenance.
The college is equipped with two radar
sets, the Admiralty Type 268 3-cm, and
the 10-cm marine set Type 271. Details
are obtainable from A. Orba, B.Sc.,
University College, Southamnpton. Il:l-
formation on the M.o.T. certificate is
obtainable from the Secretary, M.o.T.,
Berkeley Square llouse, London, W.1.

City and Guilds.—Regulations and
syllabuses for examinations in telecom-
munications and electrical engineering,
radio servicing and for the radio
amateurs’ licence are given in a booklet
issued by the City and Guilds of
London Institute, Obtainable from the
Department of Technology, 31, Brechin
Place, London, S.W.7, priced 1s 3d by
post, it sets forth in considerable detail
the courses available.

Radio and Television Courses, includ-
ing circuit theory and workshop prac-
tice, have been arranged by the
Sydenham General Evening Institute.
Particulars are available from the
principal of the Institute at Sydenham
Secondary (Central) School, Kirkdale,
T.ondon, S.E.26.

I.E.E. Publications.—From January
1st changes are being made by the
I.E.E. in the publication of its
Journal, which has for some time becn
issued in three parts. In future the
Journal will contain information in-
tended for members only and will con-
tinue to be issued monthly. Inaddition,
the institution will issue in three parts
the Proceedings of the I.E.E.; Part |
(General) will be devoted to papers and
proccedings of Ordinary Meetings;
Part II (Power Engineering) to the
activities of the Utilization, Measure-
ments and Supply Sections; and Part
1l (Radio and Communication Engin-
cering) to the activities of the Radio
Section.  Each part will be issued in
alternate months. Subscription rates
will be £1 15, £1 115 6d and £1 115 6,
respectively.

School Broadcasting.—In reply to a
question in the House the Minister of
Education stated that, according to an
estimate made by the School Broad-
casting Council, reception in 30 per
cent of the 15000 schools equipped
with radio was unsatisfactory.

I.P.R.E.—The South-West Section of
the Institute of Practical Radio En-
sincers was formed at an inaugural
meeting in Newton Abbot, Devon. The

secretary is F. C. Roberts, ' Ingle-
nook,” South Brent, Devon.
FROM ABROAD

Citizens’ Radio.—New  rules  have

been proposed by the U.S. Federal
Communications Commission for the
operation of transmitter-receivers for
private communication purposes. The
recommendation proposes two types of
station, one operating within the band
460-470 Mc /s with a power of 50 watts
and another limited to 10 watts on
465Mc/s. Until the proposals are
adopted only experimental licences are
being issued.

South Africa is to have sponsored
broadcasting. The South African
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Broadcasting Corporation, which is
modelled on the lines of the B.B.C.,
has been requested by the Government
to provide for commercial programmes
as soon as possible, The service will
be in addition to the bilingual service
in English and Afrikaans operated by
the Corporation.

Radio New Zealand, the short-wave
station of the New Zealand Broadcast-
ing Service, started overseas transmis-
sions on Dominion Day, September 27th.
The 7.5-kW transmitter, which at
present radiates from o700 to 0900
G.M.T. on 9.54 Mc/s (Z1.2), and 11.78
(ZL3) and 15.28 (ZL4), is situated at
Titahi Bay, some 17 miles from Wel-
lington. Reports on the transmissions,
which are at present primarily for the
New Zealand Dependencies in the
Pacific, will be welcomed by the
Director, Radio New Zealand, P.O, Box
3045, Wellington, N.Z.

¢ Radio Craft,” our twenty-year-old
American contemporary, has changed
its name to Radio FElectronics, as the
old title ‘““no longer reflects the
editorial content of the magazine.”

Swiss Broadcasting.——A copy of the
annual report of the Swiss broadcast-
ing authority, Société Suisse de Radio-
diffusion, has been received. It deals
with the activities of the country’s
three main broadcasting stations which
provide a trilingual service. The report
on each station is printed in the
language used by the station—Sottens
(French), Monte Ceneri (Italian), Bero-
munster (German).

Walkie-Talkie sets are being supplied
to the Cable and Wireless staff on the
Cocos Islands to provide communica-
tion between Home and Direction
Islands, which has hitherto been main-
tained by irregular sailings by the
islanders.

LR.E. (India).—At a recent meeting
of the Institute of Engineers (India) in
Bombay it was decided to form an inde-
pendent Institute of Radio Engineers
(India).

. Brazil’s first television station, which
is to be erected in Rio de Janeiro, is
being equipped with American gear.

Hungary.—A three-year production
plan for the Hungarian telecommunica-
tions industry aims at increasing pro-
duction to 120 per
cent of the pre-war
total. The target for
broadcast receivers is
155,000.

MOBILE RECEIVER
used by G.E.C. re-
search engineers for
measuring the at-
mospheric absorption
of millimetre waves
over paths of up to
1'5 miles. Above the
aluminium para-
boloidal aerial is the
telescope used for
aligning the aerials.
The region investi-
gated was between
4.5 and 6.5 mm.
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Scandinavian Television.—A total ol
117,000 people attended the television
demonstrations given by British radio
manufacturers during the British Ex-
hibition which was held in Copenhagen
from September 18th to October 3rd.
Since leaving Copenhagen the camneras
and mobile transmitting equipment
have been used for a week in Stock-
holm, Sweden, where a demonstration
of receivers has been arranged by Dye,
Ltd., the manufacturers of the trans-
mitter., For the demonstrations in
Copenhagen over twenty receivers, pro-
vided by twelve British manufacturers,
were used,

Competition between American and
British manufacturers in the television
export market was discussed at the
autumn meeting of the American Radio
Manufacturers’ Association. It s
understood that American producers
are planning a campaign to persuade
other countries to adopt their higher
definition system (525 lines) and are
endeavouring to keep export markets
open until they have met the present
demand in the States.

_Components in Stockholm.—Thirty-
six member firms of the Radio Com-
ponent Manufacturers’ Federation had
stands at the exhibition of components,
accessories and materials organized by
the Federation in Stockholm from
October 18th-2znd. Although Sweden
is now making nearly all her own re-
ceivers, she has imported over a million
pounds’ worth of British radio gear so
far this year.

Whiteley Electrical Radio Co. reports
that their exports of Stentorian loud-
speakers have shown a marked increase
during the past year. Recent shipments
were consigned to Argentina, Malta,
India and Trinidad.

INDUSTRIAL NEWS

Marconi communication and D.F.
equipment is to be installed in Britain's
latest airliner—the Handley Page
Hermes IV. The transmitter, which
operates on both ‘phone and C.\W,,
covers the frequency range 2-18.5 Mc/s
and 320-520kc/s. Twenty pre-selected

crystal-controlled frequencies are pro-
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vided in the I.F. band and ten in the
MF. band. On H.F. the maximum

power is 150 watts and on JM.F. 120
watts.
G.E.C.’s recently conducted  tests

with F.M. equipment on the Thames
showed that one low-power transmitter,
strategically placed, gave ample signal
strength for radio-telephone communi-
cation with ships along the entire
length of the river which comes within
the jurisdiction of the Port of London
Authority—some sixty miles.

‘ Production Engineering,”” a new
226-page book produced by our asso-
ciated journal Machine Shop Magazine,

yives an insight into the . various
systems of production planning and
control, The author, J. S. Murphy,

deals with the basic principles and the
treatment of the subject is general
rather than particular.  The book is
published by The Louis Cassier Co. and
costs 128 6d.

F. C. Robinson, who some time ago
resigned from the managing director-
ship of Cossor Radar, Ltd., has set up
an organization, to be known as F. C.
Robinson and Partners, to act as con-
sultants on industrial electronic appli-
cations and for the supply and main-
tenance of clectronic equipment. The
head office is at Dalton House, Hargate
Drive, Hale, Cheshire, and the show-
room and service depot at 308, Deans-
gate, Manchester, 3.

B.E.A.M.A. Catalogue.—The Direc-
tory Publications Department of our
Publishers has undertaken the produc-
tion of the 1949-50 catalogue and
directory of the products of the mem-
bers of the British Electrical and
Allied Manufacturers’ Association. This
700-page reference book, which will be
published early next year, will include
a classified buyers’ guide and a trade
directory.

Blind Operatives.—One of the best
sources of employment for blind per-
sons is the radio industry, according to
a brochure, ‘‘Skilled Hands,” issued
by the National Institute for the Blind.

S. Spencer-West, of Quay Works,
North Quay, Gt. Yarmouth, has started
a research and manufacturing concern
and is developing industrial electronic
equipment.

Charles Britain (Radio), Ltd., has
moved from Wilson Street, London,
E.C.2, to 11, Upper St. Martins
l.ane, London, W.C:z (Tel.: Temple
Bar 0545).

MANUFACTURERS’
LITERATURE

Descriptive leaflet dealing with the
Type 1200 ‘‘Stroboflash’ and acces-
sories from Dawe Instruments, Harle-
quin Avenue, Great West Road, Brent-
ford, Middlesex.

Technical Bulletin D.T.B. dcaling
with coil turrets CT6 and CT7 and
giving complete data and recommended
circuits from Denco (Clacton), 3s55-9,
Old Road, Clacton-on-Sea. Price 3s.

Illustrated folder giving complete
range of domestic receivers (Autumn,
1948) from the General Electric Co.,
Magnet House, Kingsway, Iondon,
W.C.2
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Literature describing Lustraphone
microphone, miniature moving-coil
loudspeaker and Model 483 mixer unit,
from  Lustraphone, Ltd., 84, Belsize
Lane, London, N.W.3.

Illustrated leaflet describing the
““Motavia " car radio - transportable,
from The JMotavia Co., Timperley,
Chechire.

CHAIRSIDE RADIOGRAM made by
Telefunken which is an example of the
few ‘“special”’ receivers seen at the
Leipzig and Hanover Fairs. A four-
valve ¢Standard Super’’ costs RM475
—three months’ wages of the average
worker in the British Zone.

MEETINGS

Institution of Electrical Engineers

Radio Section.—'* A Storage System
for Use with Binary Digital Computing
Machines,” by Professor F. C. Wil
liams, O.B.E., D.Sc., D.Phil,, and T.
Kilburn, M.A., on November znd.

“Aids to Training—The Design of
Radar Synthetic Training Devices for
the R.AF.,” by G. W. A. Dummer,
M.B.E., on November 3rd.

Continuation of the " Discussion on
* To what Extent does Distortion really
matter in the Transmission of Speech
and Music? ”’ re-opened by P. P
Eckersley, on November gth.

“Printed Circuits, including Minia-
ture Componemnts and Sub-Miniature
Valves,” by J. E. Rhys-Jones, M.B.E.,
on November 23rd.

The above meetings will be held at
5.30 at the I.LE.E., Savoy Place, Lon-
don, W.C.2.

Cambridge Radio Group.—Discussion
on ‘“To what Extent does Distortion
really matter in the Transmission of
Speech and Music? "' opened by D. P.
Eckersley, at 8.15, on November 2nd,
at the Cavendish Laboratory, Cam-
bridge.

Address of the chairman of the Radio
Section, F. Smith, O.B.E., at 6.0, on
November 16th, at the Cambridgeshire
Technical College, Cambridge.

Mersey and North Wales Centre.—
‘‘Analysis-Synthesis Telephony, with
special reference to the Vocoder,” by
R. ]. Halsey, B.Sc. (Eng.), and H.
Swaffield, Ph.D., at 6.30, on November
1sth, at the Liverpool Roval Institu-
tion, Colquitt Street, Liverpool.

North-Eastern  Radio and Measurc-
ments Group.—Discussion on ** To what
Extent does Distortion really matter
in the Transmission of Speech and
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Music? " opened by P. P. Eckersley,
at 6.15, on November 15th, at King's
College, Newcastle-on-Tyne.

Sheffield Sub-Centre.~—'' The Design
and Construction of a New Electron
Microscope,” by M. E. Haine, B.Sc.,
at 6.15, on October 27th, at the Scun-
thorpe Technical School.

North - Western Radio  Group.—
" Practical Aspects of Marine Naviga-
tional Radar,” by A. K. Nuttall, M.A.,
at 6.30, on November 17th, at the En-
gineer’s Club, Albert Square, Man-
chester.

Scottish Cenire, — ** The Wartime
Activities of the Engineering Division
of the B.B.C.,”” by H. Bishop, C.B.E.,
B.Sc. (Eng.), at 7, on November 10th,
at the Heriot-Watt College, Edinburgh.

Rugby Sub-Centre.—'' Three Dimen-
sional Cathode-Ray Tube Displays,”
by E. Parker, M.A., and P. R. Wallis,
B.Sc. (Eng.), at 6.30, on November 2nd,
at the Electricity Showrooms, Rugby.

Southern Centre. — ** Analysis-Syn-
thesis Telephony with special reference
to the Vocoder,”” by R. J. Halsey, B.Sc.
(Eng.), and J. Swaffield, Ph.D., at 6.30,
on November 1oth, at the A.S.R.E.,
Haslemere.

British Institution of Radio Engineers

London Section.—** U.H.F. Radio
Equipment for Mobile Services,” by
D. H. Hughes, at 6.0 on November 18th
at the London School of Hygiene and
Tropical Medicine, Keppel —Street,
London, W.C.1.

South Midlands Section.—'* Measure-
ment and Suppression of Radio Inter-
ference,”” by J. H. Evans, at 7.0 on
November 25th at the Technical College
(Room A.s), The Butts, Coventry.

Merseyside Section.—*' Television Re-
ceiver Design Technique,” by P. Jones,
at 6.45 on November 17th at the Tncor.
porated Accountants” Hall, Derby
Square, Liverpool, 2.

Television Society

London. — *'Studio and Outside
Broadcasting Tclevision Practice,” by
T. H. Bridgewater, at 7.15, on October
27th, at the G.B. Theatre, Film House,
Wardour Street, IL.ondon, W.1.

Midlands  Centre. — ** Luminescent
Materials for Cathode-Ray Tubes,”” by
Dr. G. F. J. Garlick, at 7.0, on Novem-
ber 2nd, in Room 6, Chamber of Com-
merce, New Street, Birminghani. Sec. :
R. R. T. Baxendale, 50, Alcester Road,
Moseley, Birmingham.

British Sound Recording Association

“Some Fundamentals of Magnetic
Recording,” by . V. Berth-Jones,
B.Sc., at 7.15 on November 10th, at
the E.M.I. Studios, 3, Abbey Road, St.
John’s Wood, London, N.W.38.

Radio Society of Great Britain

‘‘ Speech Clipping,” by I. I, Cundy,
at 6.30, on October 20th, at the I.E.E.,
Savoy Place, London, \W.C.2.
Institute of Physics

Electronics Group. — Discussion on
‘" Valves for Low-Noise Wide-Band-
width Amplifiers,”” opened by R. J.
Ballantine, M.Sc., and A. E. Widdow-
son, Ph.D., at 5.30, on October 5th, at
the Institute’s House, 47, Belgrave
Square, London. S.\V.1.

Junior Institution of Engineers

North-Western Section.—~'* The Elec-
tron Microscope,” by M. Venner, B.Sc.
(Eng.), at 2.30 on November 2oth at
the Manchester Geographical Society,
16, St. Mary’s Parsonage, Manchester.,
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Providing technical information, service and advice in relation

to our products and the suppression of electrical interference

Suppression of Small Rotary
Convertors.

We receive, by almost every post,
requests for advice on the suppression
of electrical interference caused by
small rotary convertors, and we can
therefore appreciate the motives
behind ““ DIALLIST'S ** remarks on
the subject, in the *“ Wireless World,"’~
July issue.

L300 ok L3OS [~~—~—-==~~
FILTER

LIng/er

Viltering of all leads will probably
be necessary, and this is preferably
carried out at the point of entry
into the screening box (L.300/3,
1..305*2, according to rating).

Although the filters do not cover
frequencies above 30 Mc/s, this
treatment will normally be effective
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methods for small rotary

The above diagram shows the r
convertors.

For those whose electricity supply
is D.C, a rotary convertor is, in
many cases, a necessary evil, and
it may interest them to know how
to set about suppressing its principal
defects.

Double  capacitor  suppressors
(L.1118/CT)*! should be connected
between the brushes and frame of
the machine. Two will be required,
one for each set of brushgear.
The connecting leads used must be
as short as it is possible to make
them, never exceeding three inches
in length.

The convertor and its capacitor
suppressors should be enclosed in
a screening box. Expanded or
perforated metal is recommended,
but wire netting or mesh must be
avoided. .\l joints in its construc-
tion should be continuously soldered,
and the cover so arranged that
multi-point contact with the rest
of the screen is assured,

The carcass of the convertor
should be insulated from the screen,
being earthed, if necessary, through
an R.T7. choke.

The screen must be solidly bonded
to earth, and the convertor so sited
that the earth lead is kept short,
and independent of the earthing
system of the receiver.

The input and output leads may
be shielded, with the shield bonded
only to the screen enclosing the
convertor. 8

suppr

[
Standard ‘‘ Belling-Lee’’ filters are employed, the L300 (I amp.) or
L1305 (2 amp.) being used according to rating.

is adequate, since T.V. interference
is almost entirely radiated.

In the many thousands of cases
of T.V. interference which have
passed through our hands, only twice
have we encountered instances of
such interference being mains borne.
If any reader has such a case, we
should be glad to hear about it, but
we do ask that the nature of the
interference shall be confirmed
beforehand.

** Flutter *’ in a Television

picture.

It is very gratifying to have
received a batch of letters from
retailers telling us that our *3 aerials
stand up well to severe weather
conditions. They are designed with
a generous margin of safety which,
although contributing somewhat to
the overall weight, has from our long
experience justified our policy. Of
the willow it has been said ‘it
will bend but it will not break.”
Of the oak, ' it will break but will
not bend.” A good television aerial
must do neither.

A television acrial that flaps about
in wind, one that ' lutters " will
give a picture that flutters and may
give a great deal of annoyance,
This effect may only manifest itself
on a windy day or night. If the
clements are whippy the effect is
more pronounced when eighth wave
spacing is employed than with quarter
wave spacing.

At the present stage ot the tele-
vision studio art, lighting variations
at that end may tend to mask the
cffect of flutter due to lack of rigidity
in an aerial, but as the studio tech-
nique is continually improving it is
better to be on the safe side and be
sure to insist on a rigid, robust
aerial, one preferably with quarter
wave spacing.

In Praise of Paint.

The great trouble with a steel
aerial is the protective finish. Plating
is unsuitable. Continuous exposure
to sulphurous fumes in chimney
locations, sometimes salt spray as
well, all call for paint. Our standard
finish is aluminium paint, but we
recommend an additional coat at
the time of erection. And we have
to remind customers and readers
that even bridges, iron lamp-posts,
park railings, ctc., are painted again
and again. Yet many people are
surprised that a slender “ Skyrod '"**
or television aerial will not stand year
after year submitted to far worse
conditions, and without any atten-
tion, just because it is difficult to
get at it.

W1ll those in coastal towns, fishing
ports, yachting centres etc., bear in
mind that "Belling-Lee” are specialising
1n suppression on board ship.

We have done such work on ships of
all sizes from the "Queen” class
to trawlers, drifters and yachts.

1.* Condenser suppressor for fitting
at the source. L.1118/CT. 27/6.
2.* Set lead suppressors L.300/3
(1 amp.) all-wave 59/6. L.305
(2 amp.). Short and medium wave
63/-.

3.* " Viewrod " television aerial for
l.ondon frequencies L.502/L, for
Birmingham frequencies L.634, each
£6/6/-. DBoth types include dipole
reflector and chimney lashings (less
mast). Required length of feeder
extra.

4.*¥ “ Skyrod " 18ft. vertical aerial
with * Eliminoise "’ transformers,
screened feeder and earth wire, etc.,
L.638/K for chimney mounting
£10/-/-. L.638/CK for mast mount-
ing £8/15/-. The words " Viewrod,”
" Skyrod ” and ' Eliminoise "’ are
regd. trade marks

BELLING ¢ LEE LTD

CAMBRIDGE ARTERIAL ROAD. ENFIELD. MIDDX |
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PHILIPS ™ oeviommenr

(OUND AMPLIFYING EQuIPMEN® |

B (KILOGAUSS)
“H.C.R.”

|
THE ¢ VOXMOBILE > AMPLIFIER ; ALLOY TYPICAL * f

Type 2856R D.C. HYSTERESIS

Mobile — Indoor — Qutdoor Loop
Operates from A.C. Mains or 12-volt battery 10
Output :—12-watts. Self-contained l

The Voxmobile is a really versatile amplifier.
While it produces excellent quality, it is light,
quickly connected, and operated equally as well s
either from A.C. mains 250 volts or a 12-volt car
battery.

One of the outstanding features of this amplifier

is the high sensitivity; only 3 g mYV being required H - . "
into 1 megohm to produce the full output, thus 3 2 1 1 2 3 )
allowing wide pick-up and the use of high quality (0eRsTEDS

RS INGTE List Price: £38.0.0

Saturation 15,600 Gauss
Remanence (4,800 Gauss
Coercivity about 0.2. Oersted:

Loudspeaker "
Type l
9816T

| The magnetic properties of this alloy

15
B (KILOGAUSS)

Excellent reproduction and wide angle distribution. are such that it is invaluable in the

Weatherproof — light — robust.

For use Outdoors, Indoors, or on a Vehicle. g .
No back radiation'and therefore minimum feed-back. types of mechanical rectifiers, mag-
The ideal “ general-purpose ™ quality P.A. Speaker. | netic amplifiers and special forms of
Complete with line transformer tapped at either 1, ‘

3 or 6 watts. List Price: £8 .0 .0 | reactors.

design and construction of improved

Complete Voxmobile ‘‘All-Purpose ~* Equipment rounded VEREON .
The ideal general-purpose equipment for Dealers and for ‘ f
Religious, Political, Social and Sporting Organisations. l
Comprises :—Amplifier, high fidelity moving-coil micro-
phone, substantial stage-type microphone stand and two
type 9816T speakers. Full technical details on request from :—
List Price: £70.0.0. Available ta all bana fide Tradmy

| THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.
Founded 1864

Heod Office: 22 0L0D BROAD ST, LONDON, E.C2. Tel: LONdon Wall 3141
Enquiries to TELCON WORKS, GREENWICH, SE. 10, Tel: Greenwich 1040

PHILIPS ELECTRICAL LIMITED, AMPLIFIER DEPARTMENT,
CENTURY HOUSB, SHAFTESBURY AVENUE, LONDON, W.C.3 |
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STABILIZED POWER SUPPLIES

2

. Some Refinements and Modifications

By M. G. SCROGGIE, B.Sc., M.I.E.E.

N Part 1 we discussed the
design of scries-valve units,
illustrating it with an

example for providing an output
voltage adjustable from 200 to
400 V. stabilized against mains
fluctuations of -+ 49 to — 89,
and load fluctuations between
zero and maximum, I00 mA.
Using a high-gain pentode for
output feedback, we found such
a unit to be capable of a basic
mains-voltage stabilization, even
with a source resistance as high
as 10009, of around
280 : 1, and an internal
resistance of a few ohms,
By the use of properly
adjusted input feed-
back via the screen-
grid, we found it possible
not only to neutralize
the bad effects of the.

ance, but alsoto neutral-
ize the source resistance

HT.
s OFF Toon

in the output feedback loop, and
as usual must look out for
spurious oscillation. A check on
this, and on residual hum, can
be made with an oscilloscope
connected (with a good blocking
capacitor) across the output ter-
minals, using sufficient wide-band
amplification to show 1 mV. Stray
capacitances that would tend to
cause phase shift or positive
feedback should be avoided ; and
it is wise to screen everything
connected to the control grid of

tooft
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l
I
stabilizing tube resist- ‘

|
(giving theoretically in-
finite mains voltage [
stabilization), or both
source resistance and
series-valve
(giving zero
resistance),
promise
two.
In relation to its per-

resistance
internal
or a com-

between - the

1000

Rea

formance, which is
amply good for most
purposes, the arrange-
ment arrived at so far
is quite a simple one.
Most of the component
values have already
been calculated, but
there are a few practical
details still to be noted.

Applving output feed-
back by a simple potential divider,
ripple in the unstabilized source is
reduced in the same ratio as slow
mains fluctuations., It can, as
already mentioned, be reduced
still more by means of a capacitor
across R,. The wvalue is not
critical ; o.250r 0.5 uF is generally
satisfactory.

We have a considerable gain

Fig. 7.

200-400 V,
power unit as designed. Resist-
ors with values underlined should
be wire-wound. A fuse lamp of
suitable current rating can be
used to give visible warning of
load current approaching

permissible maximum.

Circuit diagram of a
100 mA stabilized

0-20k0)
PRESET

its =

the internal impedance of the
unit correspondingly increased ;
so it is advisable to provide a
H.F. bypass capacitor across the
output terminals, say o.5uF.

The heaters of Vi and V:
should be connected to their cath-
odes and fed from separate well-
insulated transformer windings.

It will be noted that in the
example the maximum V, rating
for V2 is liable to be considerably
exceeded. In a stabilizer with
a high voltage output this is
almost inevitable, and does not
seem to be a cause of troubled,

For close adjustment of V,
it is a good idea to divide R,,
into coarse and fine controls, say

S0k QL

Vi

L 200-400V
) +

150kl 1-5W

S0kl

A\

2
6120/18

VoLt
Rip ADJ.

0 29%eF -

I
L]
Vv
-
z
m

<
10-20pF 0-5kQl |

V2 100k0

V

V2, especially if the A.C. power
section is on the same chassis.
1f, in spite of precautions, high-
frequency oscillation starts up,
add enough capacitance from
grid to anode of V2 to stop it;
20 pF should be ample, assuming
a grid stopper of about 100 kQ.
The gain is thereby considerably
reduced at high frequencies, and

-00

50k Q and 5kQ respectively.
Gathering all  our results
together we arrive at the complete
circuit diagram, Fig. 7. The
rectifier and smoother may be on
conventional lines. In this design,
little margin has been allowed for

¢ For example see “ Voltage-Regulated Power
Supplies,” A. B. Bereskin, Proc. [.R.E., Feb.,
1943,
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Stabilized Power Supplies—
tolerances in valves and other
components. If it were necessary
to ensure effective control over
the full working ranges without
laboratory checks after renewing
valve and neon tubes, and to
meet ‘‘ commercial *’ conditions
generally, it would Dbe desirable
to design rather more con-
servatively. The rather abnorm-
ally high source resistance assumed
1000Q) — leaves  considerable
scope for this, by reducing it.

The observed performance of
a unit similar to this one agreed
well with expectations. In fact,
as regards absence of transients
in V, on suddenly switching
the load on and off it exceeded
the highest hopes. With R,
critically  adjusted,  switching
70 mA or so on and off caused only
a flicker of the order of 1omV,
or say I in 30,000, corresponding
to a mean resistance of $ Q. Larger
or smaller load changes, or the
same change at a different V,,
without readjustment of Ry,
naturally gave less remarkable
results, owing to inconstancy of
7 and m, and the reduction of
mains fluctuations was only
slightly better than *‘ basic "—
but that itself was very good.
With R,, critically adjusted for

mains stabilization, a sudden
mains change of 109 caused
only a momentary flicker of
about 15mV; but that was
followed by a slower drift of as
much as 08V

due to valve

4 60#‘1 heaters. Where

POWER large fluctua-

UNIT

100k [

VALVE

T r VOLTMETER
» —0
L

Fig. 8. Method of observing small
changes in output voltage V.

=

tions in mains voltage are liable
to occur, a high degree of stabiliza-
tion can be obtained only by
stabilizing the heater supplies
too, as described for example
in reference ! (in Part I).
Without any exceptional
smoothing in the filter, hum was
about 1mV in amplitude ; mainly

Wireless World

1oocfs. It depended largely on
the layout of the grid circuit of
V2. Random noise of relatively
high frequency and about 2z mV
peak was reduced to a negligible

'Vla —~—

—

.
1

Fig. 9. Input feedback to the con-

trol grid of V2 via the high re-

sistance R, as an alternative to
feedback to the screen grid.

level by 2z puI¥ across N1. The
performance of the unit depends
largely on this, the voltage stan-
dard. Some tubes are liable to
** flicker ” every few seconds, as
can be seen on the oscilloscope ;
or they have discontinuities in the
characteristics, and may even
sct up oscillation. The 85A1 has
been  designed to avoid these
defects, and certainly secems very
satisfactory.

Incidentally, the method of
observing such small V, fluctua-
tions as I in 30,000 may be of
interest. A bank of paper capaci-
tors totalling 60 uF, seclected for
low leakage, was connected across
the output as in Fig. 8, in series
with a current-limiting resistance
R, and a high resistance R,. The
voltage across R, being the
difference getween V, and the
practically steady capacitor
charge, was observed by a twin-
triode Z.F. voltmeter. Except
when actually noting the effects of
mains and load changes, R, was
kept shorted by a switch to set

November, 1948

the capacitor charge quickly to
equality with Vg and to protect the
valve voltmeter.

With a fixed compromise set-
ting of R,,, the type of circuit
described gives a performance
which preserves and to a varying
extent improves on the basic
stabilization conferred by a large
amount of output feedback. Itis
particularly suitable for variable-
output units, because the input
feedback is independent of the
sctting of the output voltage
control. But some alternatives
and refinements may fit certain
circumstances better.

If N1 can be fed from the stabil-
ized output, there are no apprecia-
able voltage changes acrgsg its
resistance to be neutralized,
assuming the wvariations in I,
are very small. To retain the use
of g, for neutralizing source resis-
tance, it can still be fed from V;,
but the required value of resistance
may be too small by itself to drop
the required V,,, without drawing
excessive bleeder current. In
such a case it may be supplemented
by a ncon tube.

Alternatively, g, can be fed at
constant voltage from V' jand input
voltage feedback applied to g,,
in a method already well known?,
by means of a high resistance R,
as in Fig. 9. 1If V, is to be kept
constant when V; varies, the whole
of the variation mnst occur in
V.- Assuming constant current,
this can be brought about by a
voltage change u, times smaller
at the grid of Vi, and ppnz times
smaller at the grid of V2. So the
required condition is that 1/pm =
p;, where p; is the fraction of the
V; change applied to the grid of
Vz. Since V, is constant, R, and
R, are in parallel as regards
current via Rg, so—

b — RiR, < RR, R)
3 'R1+Rz/ R, + R, %)

From this, neglecting 1 in com-
parison with pm, we get

R, R,
_1(1 R, pimpaRy,
pq being the fraction of V' applied
to the grid of V2.

In the example we have been

Re = pyn

considering, u,mp, has been of the

order of 500, so if R, were, say,

60 kQ, the value of Rg required to

s <A D.C. Supply Apparatus with Stabilized
Voltage,” Lindenhovius and Rinia, Philips
Technical Review, Feb., 1041 described also by
Hogg (ref. 3, Part I). )
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balance out input fluctuations
completely would be of the order
of 30 MQ.

Just as with the feedback via g,,
the optimum adjustment of R, for
mains variations is not the same
as that for load variations. For
when I, changes there is not only
a change in V; due to source
resistance R;, which is neutralized,
but in addition a component of
change in V,, duc to valve
resistance  r,,, which is not
neutralized, but can be by reducing
Re. The system is then somewhat
over-stabilized for mains varia-
tions (see Appendix, Eqn. 14¢ in
final instalment), so that changes
in V,; cause small changes in V,
of opposite sign.

Unlike feedback to g,, feedback
via Rg varies when V is adjusted,
because p, is a function of R,.
Optimum R, as we have seen, is
proportional to p,R;, which is
R, and R, in parallel. In our
example, provision for varying V,
from 200 to 400V necessitates
varying p¢RR, in the ratio 1:1.4.
The effect of this can be com-
pletely avoided by splitting R,
into two, R, and Rg,, as in Fig.
10. Suppose V, is at its minimum,
with R,, at zero. Then Rg, and
Ry are directly in parallel, and if
their combined value is the same
as optimum Ry in Fig. g, their
cffect is obviously the same. Also
if Rg, and Ry, are respectively

If Ry in Fig. 9 is divided

as shown here, the input feedback is

rendered independent of R,,, the
output voltage control.

Fig. 10.

proportional to RR;, and R,, these
four form a balanced Wheatstone
bridge, completed via the negli-

Wireless World

gibly low IR,. So both ends of R,,
are at the samc potential as regard
input feedback current, and its
resistance can therctore be raised
to any extent without upsetting

=0

Fig. 11. Output current feedback,

normally used together with input

voltage feedback, to neutralize the
resistance of Vi,

the optimum
ment.

Fulfilling the conditions just
stated gives the following values
of R, and Ry, for perfect input
voltage stabilization :

Rep = pimly,
Rep = R,

If it is inconvenient to provide
such large values of adjustable
resistance (of the order of 60 MQ
in our ecxample), they can be
stepped down by taking the feed-
back voltages from an adjustable
tapping on R;. Such a tapping
also avoids the difficulty of having

feedback adjust-

to vary Ry, and R, simul-
tareously. But if the latter are
below, say, 5MQ, it may be

necessary to modify the values of
R, and R, to allow for the current
coming from R;,.

All the methods of input feed-
back described so far have the
disadvantage that although they
can be adjusted to cancel the
residual effects of input voltage
changes, or output current
changes, they cannot do both
completely at the same setting.
The former necessitates cancelling
the source resistance, R;, whereas
the latter necessitates cancelling

the valve resistance, 7, also.
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The two settings, therefore, are
in the ratio R;: (R; + r,). If
input feedback is set to cancel R;,
then it is completely effective
against mains fluctuations, and
also against that part of the effect
of load current fluctuations due to
R;.  The cffect of 7, can be
cancelled by feedback from a low
resistance, R;, carrving the load

current.  This device, also de-
scribed by Lindenhovius and
Rinia, is shown in Iig. 11. The

voltage change across it, due to
changes in load current, when
multiplied by R,/(R; +R,), m, and
uy, must be equal and opposite to
the voltage change across 7,, due
to approximately the same cur-
rent. So

R 1a{Ry + R Ry + R,

§ R, &imm X,

If in our example R, = 60 £ Q,
R, = 21 kQ, g,,, = 0.012 A/V and
m = 275, the optimum R, is
o0.41 Q. If input feedback is not
used it should be greater, in the
ratio (R; + 7,,) 1 7,

To render such feedback inde-
pendent of IR,, adjustments, the
analogous arrangement to Fig. 10
is shown in Fig. 12. It will be
shown (Appendix, Eqn. 18) that
the appropriate values for Ry, and
Ry, are

Rgy = &1 Ry,

Rey = g1 RGR,.

To avoid upsetting the R;R,

Fig. 12. Modification of Fig. 11 to
make it independent of R,,.

potential divider unduly, R,
should be as large as can bhe
tolerated, sayv 100 Q.



418

Stabilized Power Supplies—

Fig. 10 and Fig. 12 can be
combined. In seeking thus for
more and more perfect stabiliza-
tion, the fact that these critical
balances depend on other variable
factors must not be forgotten,
We saw from Fig. 5 how the
gain, m, can not only be much
increased (giving greater basic
stabilization) but also made far
more constant (which we now see
enables '* perfecting ”’ feedback to
_be applied more effectively over a

Wireless World

wide range of output voltage) by
the use of N2. Most of the
optimum values for supplementary
feedbacks depend on g,,m or
r.a/m. This is fortunate, because
the remaining inequality in m
tends to be offset by simultaneous
changes in g,,, or 7,. So although
it is possible to render m practi-
cally constant over a wide range
of I,, by using a suitable non-
linear resistor for R, the overall
result is likely to be worse, especi-
ally as m is inevitably less with

November, 1948

such a resistor owing to its A.C. re-
sistance being lower than the D.C.

For a flexible-output unit such
as Fig. 7, input feedback would
conveniently be via g,, rather than
Rg; but if it were important to
stabilize very thoroughly against
both mains and load fluctuations
it might be well worth while to
add Fig. 12, and, if mains fluctua-
tions were large and more than
momentary, to stabilize the heater
voltages.

(T'o be concluded.)

RADIO DEVELOPMENTS IN FRANCE

Precision Frequency Meter and Aircraft Sets

EQUIPMENT exemplifying  the
Jatest radio technique in France
was shown at a recent display
arranged by Cossor Radar of the
products of -the Laboratories Radio-
electrique of Paris.

A superhet frequency meter
(type 924A) covering 550 to 5Mc/s
attracted considerable interest. The
instrument contains two distinct
R.F. channels, one is a sensitive
superhet which receives the un-
known frequency and the other
accepts the harmonic output from a
crystal-controlled multi-vibrator.

The superhet local oscillator is
common to both channels and the
ciicuit arrangement is such that its
own variations cancel out in the
final determination of the frequency.
The accuracy of the meter is the

B.Eng. (Hons.), Fourth Edition

ASSOCIATED
ILIFFE Books Published for ¢ Wireless World ”’
TECHNICAL BOOXS
Net By
Price post
GUIDE TO BROADCASTING STATIONS, Fourth Edition ... 1/- "~ 1/1
FOUNDATIONS OF WIRELESS. Fourth revlsed Edltlon, by
M. G. Scroggie, B.Sc., M.LE.E. 7/6 7/10
RADIO LABORATORY HANDBOOK Fourth Edltlon, by
M. G. Scroggie, §.Sc., M.LLE.E. 12/6 1211
WIRELESS SERVICING MANUAL, by w. T Cocklng,M l E. E
Seventh Edition.. . 10/6 10/10
BASIC MATHEMATICS l‘OR RADIO STUDENTS by F. ‘\l
Colebrook, B.Sc., D.I.C., A.C.G.I. . 10/6 10/10
TELEVISION RECEIVER CONSTRUCTION A reprlnt o(
10 articles from ** Wireless World ** 2/6 2/9
TELEVISION RECEIVING EQUIPMENT by W T Cocklng
M.LE.E., Second Edition 12/6 12/11

RADIO DATA CHARTS, by R. T. Beatty, M A B E., D. Sc b
Fourth Edltlon-—revlsed by J. McG.Sowerby, B. A. Grad LLE.E. 7/6

HANDBOOK OF TECHNICAL INSTRUCTION FOR WIRE-
LESS TELEGRAPHISTS, by H. M. Dowsett,
F.Inst.P., and L. E. Q. Walker, A.R.C.S., Eighth Edition

WIRELESS DIRECTION FINDING. By R. Keen. MBL

sum of two independent errors, one
being the accuracy of the crystal
oscillator, in this case one part in a
million, and the other the error due
to the direct-reading frequency
meter which measures the beat with
the selected standard harmonic. It
is claimed that with the aid of a
special adaptor this error can be
reduced to a few cycles.

Included in the display was a
V.H.F. transnutter-receiver measur-
ing 17.9 x 13.6 x 7.5ins and
weighing about 44lb for use in air-
craft. It covers 116 to 126 Mc/s
and provides 20 crystal-controlled
channels, 10 each for send and
receive. Amplitude modulated tele-
phony or M.C.W. telegraphy can be
employed with a carrier output of
3 watts and giving an operational

7/11

M.LE.E., |
30/- 30'8 |
45/-  45/9

Obtainable from all leading booksellers or from 1
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, %.£.1.

. @
p - OB

IS

Frequency meter type 924A.

range of about 100 miles at 6,000ft.

Power for the set is obtained from
a regulated dynamotor supplying
300 volts D.C. at 30omA and 210
volts A.C. at 50 VA. The latter is
stepped down in a transformer and
provides 6.3 volts L.T. for the
valves, 50 volts D.C. rectified for
grid bias and the D.C. regulating
voltage for the dynamotor.

One other interesting feature is
that when using telegraphy the
change over to receive is auto-
matically effected after a brief
break in the transmission.

There was also an H.F. trans
mitter-receiver covering 5 to 10
Mc/s for light aircraft and giving
a radio telephone range of about
30 miles. Incorporated in the set
is a broadcast receiver with a wave
range of 205 to 1,850 metres and
having a self-contalned loop aerial
and a ‘“leftright’”” pointer-type
indicator which gives the approxi-
mate bearing of a ground station. It
can also be used for ‘‘ homing*’ and
is a simple form of radio compass
for private aircraft.
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('\y “SUPER

FIFTY WATT”

AMPLIFIER

This AMPLIFIER has a response of 30 cps. to
25,000 cps. within }db, under 2 per cent. distortion
at 40 watts znd | per cent. at |5 watts, including noise
and distortion of pre-amplifier and microphone
transformer. Electronic mixing for microphone and
gramophone of either high or low impedance with top
and bass controls.  Output for 15/250 ohms with
generous voice coil feedback to minimise speaker
distortion. New style easy access steel case gives
recessed controls, making transport safe and easy.
Exceedingly well ventilated for long life. Amplifier
complete in steel case, with built-in 15 ohm mu-metal
shielded microphone transformer, tropical finish.
As illustrated Price 36} Gns.

FOUR-WAY ELECTRONIC MIXER

This unit with 4 built-in, balanced and
screened microphone transformers, nor-
mally of 15-30 ohms impedance. Has 5
valves and selenium rectifier supplied by
its own built-in screened power pack :
consumption 20 watts.
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Suitable for recording and dubbing, or
large P.A. Installations since it will drive
up to six of our 50 watt amplifiers, whose
base dimensions it matches, normally for
output line of 20,000 or less load since
ample feedback is used.

Price in case with valves, etc.,, £24 0 0

ALL TYPES OF MICROPHONES, STANDS AND SPEAKERS AVAILABLE FROM STOCK INCLUDING
12in. GOODMAN P.M. SPEAKER.

30 WATT RECORD REPRODUCER IN CASE PRICE 30} Gns.
10 WATT RECORD REPRODUCER WITH MICROPHONE STAGE, IN CASE PRICE 25} Gns.
SUPER FIFTY-WATT AMPLIFIER PRICE 36} Gns.
CP20A FOR A.C. MAINS and 12 VOLT BATTERY PRICE £28

v
W 257-261, THE BROADWAY, WIMBLEDON, LONDON, S.W.19
TELEPHONES : LiBerty 2814 and 6242.3.

LIMITED TELEGRAMS : ** VORTEXION, WIMBLE, LONDON.”
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G.P.1 PRESSURE UNIT

()) Forged magnet housing. Bonderized and finished in a wear resisant
thermo-setting plastic enamel.

(2) Centre pole Ticonal G magnet giving a total useful flux of 80,000 lines
and a flux density of 16,500 lines per sq. cm with no external field.

(3) Locator registering pole with relation to top plate and maintaining gap
width within .001”.

(4) Pole cap machined to a tolerance of +.000” —.001” to ensure
accuracy of assembly.

(5) One-piece diaphragm of non.corrodible Duralumin with [%
tangential surcound. Voice coil wound directly on to diaphragm
to ensure strength and reliability. Phosphor bronze lead
out strips.

(6) Satin Chromed top plate secured to magnet housing with
socket headed screws and providing accurate registration
for throat and pole locator.

(7) Rubber gasket to prevent ingress of dust and moisture.

(8) Non-rotating terminals. £

(9) Die-cast throat incorporating phase correction device
to ensure maximum H.F. response. Plated and finished
as magnet housing.

(10) Dust cap to protect unit when not in use,

e

VIiTAVOX LIMITED,
Westmorland Road, London, N.W.9.

Tel.: COLindale 8671. T

Impedance 15 ohms. Peak Power
Handling Capacity 20 watts.
List Price £9.10.0. (Complete in
felt-lined wooden stowage box.)

“AVON?”
“BURLEY”

“HENGIST”
“SOMERFORD”

The illustration shows our hermetically sealed trans-
former, which together with ¢ Hengist,” Avon,”
* Burley,” and the “ Somerford ” range of transformers
and chokes adequately fulfils the requirements of the
Electronic industries and National Research
establishments.

The “ Somerford ” range comprises some I41 types
of transformers and chokes, most of which arc avail-
able for immediate or prompt delivery.

Full details will gladly be sent upon request.

GARDNERS

GARDNERS RADIO LIMITED
SOMERFORD-CHRISTCHURCH - HANTS

Telephone : Christc'iurch 1025,
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RESISTOR RATINGS

triode and the start of the

radio industry the electrical
engineer was scldom  concerned
with the use of non-metallic re-
sistors. He rarely wanted values
so high that they could not be
obtained from resistance wire;
nor did he need really low time
constants, except in the instru-
ment field, where wire had to be
used anyway. He already had
the carbon brush, the carbon pile
and the carbon microphone. He
was well content to leave it at
that.

It was in the early 'Twenties
that a widesprcad demand for a
non-wire-wound resistor arose. It
was wanted for use as a grid
leak ; conscquently no exacting
specification was implied.  If it
had been written down, it would
probably have rcad as follows:
Resistance—to be within the
limits 1 to 5 MQ; maximum ap-
plied voltage—5V; maximum fre-
quency, 2 Mc/s. Carbon was the
obvious material to use for this
purpose, and it is hardly surpris-
ing that manufacturers met this
specification requirement without
any great difficulty. 1-MQ car-
bon resistors led to 0.1-MQ and
then to 10,000-0 carbon resistors,
and these, too, were generally
quite satisfactory provided they
were not called upon to carry
more than a fraction of a milli-
ampere. If they were, they usu-
ally sank to zero or rose to in-
finite resistance immediately.

As a result, a considerable
amount of research took place and
in the late 'Twenties carbon re-
sistors of all values, with ratings
of } and 1 watt, appeared on the
market. Considering the short
development time they were re-
markably good, standing up to
their full loads, and sometimes
appreciably more, with a good
heart. The next few years saw a
steady improvement and no par-
ticular setbacks.

During the early days of tele-
vision development, however, a
new application of these resistors
was attempted, namely, in the
H.T. circuits feeding the C.R.
tube. Under any circumstances
some permanent leak of the order
of 10 MQ was needed to prevent

PRIOR to the invention of the

‘
'

Characteristics
and Operating
Conditions

H. G. M. SPRATT,
B.Sc., M.LE.E.

the smoothing capacitor from re-
taining its charge unduly long
after switching off. Apart from
this, though, the early C.R. tubes
generally had up to three
auxiliary electrodes requiring in-
termediate voltages which could
not economically be provided ex-
cept by dropping down from the
full H.T. potential. Such values
as 1 M(}, 1 watt, carrying-a cur-
rent of about 0.8mA (0.64 W)
were chosen, but after a short
time the intermediate voltages
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Fig. 1. Temperature rise v. load

for insulated resistors,

were found to be quite incorrect.
Examination invariably showed
that the 1-MQ resistors had
dropped in value some 30-50 per
cent, and since this was con-
stantly occurring and the resistors
were obviously not being over-
loaded as regards current, it was
finally concluded that the high
voltage was responsible. On the
manufacturers’ advice 700 volts
was accepted as the maximum
permissible voltage, regardless of
loading, for a 1-W resistor and
from then on no further trouble
of this kind was experienced.

»

The next event was the draft-
ing, during the war, of the strin-
gent Service requirements as re-
gards ambient temperatures. This
brought home forcibly the realiza-
tion that final temperature, and
not temperature risc, was the
essential factor determining the
satisfactory operation of resistors
as of many other components.

To-day a much healthier state
of affairs exist, with the apprecia-
tion that these two paramecters
must be taken into account. Their
consideration may be an annoy-
ance, but it is the safer course.

Resistors now commonly used
fall into two main categories:
general purpose and high stability
types. Their characteristics and
the significance of their ratings
are not as widely understood as
they should be. In particular, it
is not always realized that the
‘“wattage rating” is a purely
nominal one and most certainly
does not mean that a resistor will
dissipate a power equal to its rat-
ing under all conditions of use.
The actual power at which it can
safely be used is severely limited
by high voltage or by a high am-
bient temperature. The products
of different manufacturers may
vary somewhat in detail, and the
figures quoted below apply
strictly to Dubilier resistors, to
the makers of which the author
is indebted for much of the data
used in this article.

In the case of the general-pur-
pose resistor the question of
maximum permissible voltage has
been handled in the way previ-
ously found satisfactory, namely,
by imposing limits irrespective of
resistance value. These limits are
250, 350 and 500 volts for the }-,
1- and 1-watt sizes respectively,
and they show up somewhat forc-
ibly at the higher resistance
values. For example, a nominal
}-watt resistor of 1 MQ cannot be
loaded to more than 250%/10%=
1/16 watt, while its 1-watt coun-
terpart is restricted to 500%/10%=
} watt.

Safeguards against overheating
are effected by the provision of
two sets of curves. The first, Fig.
1, shows temperature rise against
loading, and it will be observed
that full load corresponds to 35°,
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45° and 55° C approximately for
the three sizes in order. The
second curve, Fig. 2, is a plot of

140
o 120 -1
=3 |
S I [
A,
o 100N ) RN
bt IANY | H
& 80 - L
5 TN |
560 1 N 1
< o —+ .
= Wl
g 40—” 11 _”—’—-;” \|
& AN
20 N
[ B
0 { I
30 40 S0 60 70 80 90 100

AMBIENT TEMPERATURE °C
Fig. 2. Variation of maximum

load with ambient temperature for
insulated resistors.

the maximum permissible per-
centage of rated load against am-
bient temperature. The interest-
ing features of this curve are: (1)
it is common to all three sizes;
(2) it is a straight line; (3) as the
ambient temperature falls below
40° C a slight increase over full
rated load hecomes permissible :
and (4) at 100° C and above these
resistors cannot be used at all.

These clear-cut restrictions pro-
vide salutary safeguards on the
life and stability of the resistor,
which is quite likely to be sur-
rounded by other heat-dissipating
components and may possibly be
introduced into equipment in-
tended for the tropics. Thus a
}-watt resistor will be rated down
to 68 per cent of its nominal full
load for an ambient temperature
of 60° C. Under these conditions
the resistor temperature, from
Figs. 1 and 2, will be 27° +68° =

Wireless World

jected to its full }-watt load, its
temperature would rise to 103°C,
which is above the permissible
maximum given by Fig. 2. If a
}-watt load is essential, a nominal
}-watt resistor must be employed
and its temperature will be g1° C.
Should an ambient temperature of
60° C appear excessive, outside
the tropics, it would be worth
while to attempt to envisage con-
ditions in the space between the
mains transformer and the recti-
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reasonably small. As an ex-
ample, consider a 0.1-M{} 1-watt
resistor. Its temperature coeffi-
ient will lie between —o0.025 and
—o0.075 per cent/degree Centi-
grade. Hence from no load to
full load, a temperature rise of
55° C, the resistance change will
be from -1.38 to —4.1 per cent.

The high stability and Service
type is made up of five different-
sized units, which are deliberately
designated by symbol and not by

2 Fig. 4. De-rating curves for high-
stability resistors under normal
SIZE 847 conditions of use. The numbers
on the curves aie the Dubilier
\\ type numbers and are to be pre-
836 N fixed by R or RP for normal and
1Y, N insulated patterns respectively.
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fiers in a television receiver on a
hot day!

Fig. 3 shows the resistance-
temperature coefficients for this
type. These figures are given on
o statistical basis for gg per cent
of a batch. Little comment is
necessary except to state that the

95° C. If the resistor were sub- coefficient is always negative and
-
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Fig. 3. Temperature coefficient of resistance; 999, of a batch lie within

the shaded area.

rating. Two distinct conditions
of operation are recognized: (1)
general industrial and radio uses
wherein the maximum stability is
desired over long periods of con-
tinuous use, with operating tem-
peratures normally below 40°C;
and (2) use in Service equipment
where ambient conditions up to
71° C must be covered.

Once again maximum voltage
limits are given for each size,
ranging from 150 volts for a re-
sistor of length about o.5in to
750 volts for one of about 2in
long, and here it is clearly stated
that over-voltages - are liable to
lead to buming or sparking wurt
both.

Consistent with the principle of
omitting precise ratings for the
various sizes, no curves are pro-
vided to show temperature rise
against load. On the other hand,
two sets of ambient-temperature
permissible-loading curves, Figs.
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4 and 5 are given, these relating
to the different conditions of use.
Under conditions (1), Fig. 4

Wireless World

—0.0z and —0.06 per cent/degree
Centrigrade. Thus the resistance
value of any resistor of this type

shows that up to
30° - 45° C, de- +10—
pending uponsize,
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mately  100°-
115°C. Thus to
ensure high stab-
ility and long life the size
for a 3-watt load will have
to be increased three times if
the ambient temperature is
raised from 350°C to 75°C.
Fig. 5, which relates to Ser-
vice use, is similar but shows a
common maximum limiting am-
bient temperature of 71°C for
constant maximum loading, above
which all sizes are derated linearly
to zero loading at 100°-115°C.
Not unnaturally the constant
loads are not in all cases the same
for conditions (1) and (2) while a
penalty has to be paid for the

11
100k fl
RESISTANCE

MO |

Fig. 6. Voltage coefficient of

high-stability resistors; the curves

show the limits within which 997
of resistors fall.

would be expected to drop 1.1-3.3
per cent for a temperature rise ot
55°C or 1.42-4.25 per cent for a
temperature rise of 71° C.

One added advantage arising
from the form of construction and
the conservative ratings is the fact
that short-period overloads of 50
per cent or even 100 per cent will
not damage the resistor, though it
may cause a permanent change in

severer demands of the latter, value of 1-2 per cent. This is a
this penalty taking the form of a marked improvement over re-
T
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Fig. 5. De-rating curves for high-stability resistors used in Service

equipment.

shorter expectation of life for the
resistor. Again, at the higher
ambient temperatures a slight in-
crease in temperature calls for an
increase in size.

As might be expected, the tem-
perature coefficient of this class
of resistor is somewhat lower than
that of the general-purpose type.
It lies approximately between

sistor performance in the past.

The same two factors con-
tribute to a low voltage coefficient
and a low noise level. The
former is defined as the instan-
taneous change in resistance value
which takes place with a change
in the applied voltage and which
is quite independent of the change
brought about by temperature
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ENCLOSED
RACK

THE IMHOF STANDARD CASE
FITTED WITH STANDARD RACK
TYPE PANELS

The type 1022 case 1s now available in
two sizes, fitted with heavy gauge
Standard Rack type panels.

1022 A.R—21}" w.x 10} h.x 103" d.,
with one 19”7 x {0}” panel £3 140

1022 C.R.—21}” w.x22” h.x 104" d.,
with two 197 x 10}” panels £5150

A Standard Chassis and mounting brac-

kets available for use with the above

cases—size 17} x 107 x 2", plated finish,
15/- the set.

These cases are ideal where small en-
closed rack assemblies are required for
table or bench mounting.

*

Write today for our detailed list of

Standard Instrument Cases, Case and

Panel Handles, and Open Rack
Assemblies.

THE INSTRUMENT CASE SPECIALISTS
ALFRED IMHOF LTD.
112-116 NEW OXFORD STREET,
LONDON, W.C.I
Telephone: MUSEUM 7878
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rise. It is customary to measure
it in parts per million per volt
applied and the curves in Fig. 6
show the limits, again on a
statistical basis, within which the
coefficient will lie for this type of
resistor. Consider a 500,000-02
I-watt resistor. Its full-load
voltage is 224 volts and its volt-
age coefficient, according to the

Wireless World

50,000-{) 1-watt resistor would be
expected to have a noise level of
0.3uV/V or 67uV at full load.
Let us consider a case where noise
is likely to be of greater interest,
say a 1,000} resistor with
20 volts across it. The noise level
here will not exceed 0.15 x 20uV =
3.0 #V, an amount which could in
most cases be ignored.

In this type of resistor, the re-
sistance path through the element

curves, lies between —2x10°
and -31x10°° parts per volt. is of a spiral form. As a resuit,
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Fig. 7. The curves show the maximum and minimum noise levels for
999, of resistors.

So, with a sudden change for halt
to full voltage, there will be an
immediate resistance change rang-
ing from -—o0.02 to —o0.35 per
cent. For a 200,000-{} 1-watt re-
sistor the corresponding figures
are —o0.07 to —o0.56 per cent.
One might be tempted to dismiss
these changes as of no conse-
quence, except in measuring cir-
cuits, but they are not strictly
proportional to the voltage
applied and there is some reason
to believe that they give rise to
cross modulation.

The noise level referred to
above is a characteristic of carbon
resistors and depends upon the
materials used and the type ol
construction. It is not to be con-
fused with the inherent thermal-
noise voltage of a resistance which
is proportional to the square root
of the resistance and dependent
on frequency, bandwidth and
absolute temperature. The noise
levels characteristic of this type
of resistor are given in Fig. 7.
where the values in uV/V are
shown against resistance value.
According to the curves, a

all resistors have a small but
definite  inductive component,
this component being greater, for
any particular resistance value, mn
the larger sizes. Values range,
according to the size, from 0.0007
to o.017uH at 100Q) to 0.06 to
2.o0pxH at 1 MQ corresponding to
phase angle ranges of 0.16%-3.7
and o0.1”7-2.5” respectively.

General-purpose  and  high-
stability types of resistors are
rarely made in value above

25 MQ. Cases, however, arise, »
industrial rather than radio con-
nections, where higher values

| The trend towards more compact radar equipments for
merchant ships is illustrated by this picture of a Kelvin-
Hughes installation fitted on a bracket from the mast. The
rotating scanner, which has a span of 5ft., is mounted
directly on top of the transmitter-receiver unit, which is
i housed in a weatherproof steel case. This method of con-
struction reduces the length of the vulnerable waveguide to
a minimum and eases the problem of excluding moisture.
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than this are required. An ultra-
high resistance range meets this
requirement partly by virtue of a
different form of construction
and partly by increased length.
For example, a unit 2-in long will
provide a resistance value of
5,000 MQ, but a 12-in length is
needed for 50,000 M. It is
hardly necessary to state that the
maximum permissible voltages
are higher than the previously
quoted figures and in fact
extend from 500 volts up to 4,000
volts for the lengths mentioned.

Another class of resistor, the
high-voltage type, is made in two
sub-types, one with a spiral re-
sistance path to give high resist-
ance values and capable of
standing high voltages, while the
other has a straight resistance
path so providing lower resistance
values but at the same time
reduced inductive components.
The temperature coefficient of this
type is of the order of 0.2 to 0.05
per cent per degree Centigrade.

This mass of data is a measure
of the lessons learnt from the
failures and revelations of the
past. The designer, while re.
stricted in the use to which he
can put any particular type of
resistor, has more types to choose
from and should justifiably feel
more confidence in the reliability
of his final choice. With the in-
creased interest in tropical opera-
tion and the gradual entry of
electronics into industry this is a
matter of some importance. In-
dustry will not be satisfied with
equipment whose standard of reli-
ability falls short of that accept-
able in the mechanical world and
this standard will be reached
only if the components used are
properly chosen for the job they
have to do and to suit the con-
ditions under which they must
operate.
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September in Retrospect : Forecast for November lThe followmg figures

By T. W. BENNINGTON and L. J. PRECHNER (Engineering Division, 8.8.C.)

URING September, in accord-

ance with the seasonal trend
for these latitudes, the average day-
time maximum usable frequencies
were much higher than in August,
and the average night-time M.U.F.s
were considerably lower. It may be
expected that the M.U.F.s will con-
tinue to vary in that manner for the
next two months or so.

Owing to the increase in the aver-
age maximum usable frequencies the
communication on the 28-Mc/s
amateur band was much more ex-
tensive than in August, contacts
having been made as far as New
Zealand. Frequencies below 11
Mc/s for distances exceeding 3,000
miles were not often usable at night.

The rate of incidence of Sporadic
E was less than in August, and de-
creased sharply towards the end of
the month. This was in accordance
with the seasonal trend, and thus
rather few contacts were made via
this medium on the higher frequen-
cies. Long-range tropospheric pro-
pagation was observed, sometimes
over almost record distances, on
many occasions towards the end of
the month. This may have been
perhaps due to favourable weather
conditions.

Sunspot activity in September
was somewhat less than in August.
Two fairly large groups were ob-
served which crossed the central
meridian of the sun on the 3rd and
17th. Ionospheric storms were ob-
served on 1st-7th, 13th, 25th-27th
and j3oth, those occurring on the
tst, 2nd, 4th, s5th and 25th being
particularly violent.

Relatively  few
fadeouts have been

*“ Dellinger "’
recorded in

September, none of which were
really severe.
Forecast. — Daytime JM.U.F.s

during November should reach very
high values which, although exceed-
ing those for October, will be prob-
ably below the sunspot maximum
values obtained in November, 1947.
Long-distance communication on
very high frequencies should be
therefore possible in all directions
from this country. The 28-Mc/s
amateur band should be regularly
usable at suitable times of day, and
considerably higher frequencies than
in October may be workable over
certain circuits. It is even possible
that a long-distance contact or two
may take place on 50 Mc/s, though

this is not very likely. Night-time
M.U.F.s will, on the other hand,
be considerably lower than in Octo-
ber, frequencies as low as g9 and even |
7 Mc/s probably being necessary for ’
many night-time circuits. :
Below are given, in terms of the |
broadcast bands, the working fre-
quencies which should be regularly |
usable during November for four
long-distance circuits running in
different directions from this count-
try.  (All times G.M.T.) In ad-
dition, a figure in brackets is given
for the use of those whose primary
interest is the exploitation of certain
frequency bands, and this indicates
the highest frequency likely to be
usable for about 25 per cent of the
time during the month for com-
munication by way of the regular |
layers: — ‘

Montreal : 0000 7 Mc/s {10 Mc <)
1000 [ (12 , )
1100 15 ,, (19 ,, )
1200 21, 26 ,, )
1300 26, (32 ,, )
1800 21, 30 ,, )
1900 17 ., @25 ,, )
2000 15, 21 ,, )
2100 1, 17 , )
2200 9 ., (13, )
Buenos Aires : 0000 11 Mc/s (17 Mc/s)
0300 ” (13, )
07 1, (16 ,, )
0800 17 24 ,, )
0900 21 27 ., )
1000 26 32 ,, )
1900 21, 31 , )
2000 17 ,, 25 ,, )
2200 15 (22, )
2300 u ., a7 )
Cape Town : 0000 11 Mcy/s (17 Mc/s)
0100 . (3,
0600 15 (19 . )
0700 21, 33 , )
0800 26, (36 ,, )
1700 £ s 31 ,, )
1900 17, 25 . )
2100 15 ,, 22 ,, )
2200 1, 17 ,, )
Chungking : 0000 7 Mc/s (10 Mc/s)
0500 " (14, )
0600 17, 22 . )
0700 21 ,, 26 , )
0800 26 ,, {36 ,, )
1200 21, 26 , )
1300 17, 22 )
1400 15 19 ,, )
1500 11, (6 ,, )
1800 9, (4 ., )
2000 7 . (1 . )

Though ionosphere storms are not
particularly prevalent during
November, those which do occur are
likely to be troublesome over the
night paths. At the time of writing
it would appear that such disturb-
ances are more likely to occur within
the periods 1oth-11th, 1g9th-20th,
22nd-25th than on the other days of
the month.

are the pass figures

on final test for

Model QAI12/P
AMPLIFIER
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Unbiased

Rationed Radio

IT is astonishing what a lack of

elementary psychology is
shown by government officials
when they express surprise that

their repeated exhortations to smoke
fewer cigarcttes or drink less beer
leads forthwith to a still greater
consumption. They don’t seem to
grasp the {act that the way to
make people want a thing, and to
want it badly, is to tell them they
can’t have it. I, for instance, they
told the world in general that
British goods would not be ex-
ported as they were for home con-
sumption only they would be
staggered at the demand created in
foreign countries. Even Wigan
could command an unheard-of influx
of foreign tourists by merely taking
a leaf out of the book of the Lhasa
borough council and calling itself
‘“the forbidden city.”” I suppose
everybody knows that prohibition
was introduced into the U.S.A. in
the early twenties by the brewing
and distilling interests as a sales
boosting stunt.

I should, however, have expected
a little more common sense from
members of the radio industry.
Some of them are still naively com-
plaining that in spite of reduced
purchase tax and the recent ‘‘ better
listening’’ campaign, many listeners
still seem reluctant to invest in a
new set. Surely the reason is
obvious and the remedy also. They
should get Sir Stafford Cripps to

Gullible American tourists.

make a speech telling people that
they must on no account buy new
wireless sets or, better still, get Mr.
Wilson to ration them and make it
as difficult as possible to get a
permit to buy an extra one.

I know of at least one dealer who
has followed the broad outlines of
this scheme by putting his sets
under the counter and letting it be
known that they are only available

to those who come clandestinely to
the door after dark. The result is
that he has made enough to set up
his own factory and be independent
of manufacturers. Success breeds
success, as it always docs. e has
been able to get rid of several hope-
lessly out-of-date sets to credulous
American tourists by representing
them to have been used by Queen
lllizabeth when listening in one of
the innumerable beds up and down
the country which were put at the
disposal of that formidable female.
I don’t want to seem harsh in my
judgment of the radio industry, but
it is absolutely no use trying to sell
scts on their results after the public
has been educated for mnearly a
decade to assess the value or
desirability of goods solely by their
scarcity, If cars became plentiful
tomorrow fully fifty per cent of the
people on the dealers’ waiting lists
would cancel their orders straight
away and look about for something
clse with a healthy waiting list.

What About It,
Mvr. Bevan?

HERE is a striking similarity

between a hospital and a
prison; the latter being primarily
intended to bring that balm and
healing to our erring souls which
the former brings to our broken
bodies. Moreover, men often find
themselves on the wrong side of the
entrance gates of both places
through their own indiscretions and
not infrequently their maladies of
body or of morals become chronic,
with the result that their first visit
is not the last.

But here the comparison ends.
Prisons set out to effect their moral
cures by stern disciplinary measures
in which bodily comfort is at a
discount. Hospitals, however, en-
deavour to offset the unpleasant
effects of their noxious healing
draughts by providing lily-handed
houris to soothe our fevered brows
and apply the balm of Gilead to our
troubled spirits as they adjust our
headpliones so that we can listen
to the psvchotherapeutic symphonies
of the Third Programme. Unfor-
tunately, things are not in this ideal
state, as not only are hospital houris
in short supply—as our non-English-
speaking Whitehall bureaucrats call
it—but headphones are in a similar
plight, though I can see no reason
for the latter shortage.

Maybe I am wrong to generalize
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By FREE GRID

from a particular case, but recently
having occasion to visit a casualty
in one of the largest hospitals in the
country I was astonished to find
that many patients were unable to
listen, solely because it appeared to
be nobody’s business to see to the
replacement or repair of damaged

The balm of Gilead.

headphones. It could scarcely have
been a question of financial
stringency, as the hospital I visited
was never dependent on voluntary
contributions but was run by the
county council before Mr. Bevan
tcok the burden of it on to his
broad Christopher-like shoulders. As
it was, when I had supplied head-
phones to my friend I was met with
eager requests from other patients
to be told where their relatives
could obtain suitable phones, for
which they were more than willing
to pay. Fortunately, phones are
available in plenty for a few shillings
a pair, at any rate in the London
area.

1 cannot help thinking that the
matter is one which might well be
ventilated by means of a question
in the House addressed to Mr.
Bevan.

There is also another matter
which concerns the radio industry
and that is the designing of special
headphones and earpieces giving the
minimum of discomfort to sick
persons and also a special type of
flat reproducer for slipping under
the pillow of those whose particular
malady renders the ordinary head-
phones difficult to use. I believe one
of these has recently been pro-
duced. It seems high time, too,
that hospital beds were wired
so that alternative programmes
are on tap to cach patient.
After all, the musical tastes of
gentlemen of the road may be ex-
pected to differ from that of Vermin
in Ermine from the Upsper Chamber
who are henceforth to be bedfellows.
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LETTERS TO THE EDITOR '

Stabilized V.H.F. Broadcasting * Aligning F.M.

Receivers ¢ Television Topics

AM.—V.ILF.

IN recent editorials you have urged
that before the B.B.C. com-
mitted itself finally to an F.M.
broadcasting service it should sct
up an experimental A.M. station.
With both systems there is the
problem of maintaining local oscil-
lator frequency stability. In the
case of A.M. this difficulty could be
overcome quite simply by having
the transmitting station send out
not only the normal carrier wave
but also a frequency conversion
wave. This would, of course, be
an unmodulated signal at a suitable
difference frequency, such that,
when mixed with the modulated
signal a suitable I.F, would result.
At the frequencies now being con-
sidered the band width required
cannot be considered great, and the
two signals could be easily re-
ceived, amplified and converted in
the usual way. The cost of a re-
ceiving set would be low, and it
would be free from complications.
E. C. NEATE.
Winchester.

Direct-coupled Amplifiers
HE letter from E. Jeffery (your
Sept. issue) seems to provoke
a reply. In estimating the relative
merits and demerits of rival A.F.
amplifying systems one should bear
in mind how far the aural results
are tolerable after listening to the
reproduced sounds for more than
ten minutes. The problem of prob-
lems is to obtain a really faithful
and acceptable reproduction of the
sound-patterns consisting of massed
frequencies simultaneously and con-
currently generated in the studio.
The chief difficulty is to secure a
satisfactory reproduction of the
1,000- to 4,300-cycle band in such
circumstances. Experiments con-
ducted for a period of twenty years
have convinced me that the intro-
duction of the blocking condenser in
the inter-stage couplings of an A.F.
amplifier constitutes an insuperable
obstacle to the achievement of the
highest standard of upper audio-
frequency reproduction. Whatever
the snags associated with direct
coupling they are quite insignificant
compared with this major problem
which resistance-capacity coupling
is unable to solve. Those who have
achieved success by means of a
recently developed method of direct
coupling will not lightly abandon it
for any other method. till a better

has been found. The introduction
of tone correction has no bearing
on the question, since the filters are
not an integral factor in the essen-
tial coupling circuit and are usually
regarded as optional adjuncts.
NOEIL BONAVIA HUNT.
Stagsden, Bedford.

F. M. Alignment

A. G. CROCKER and I have gone
on record (Wireless World,
July and September, 1948) with
rather different views about the
alignment of IF.M. receivers. I
agree that with the facilities avail-
able to Mr. Crocker satisfactory per-
formance can be obtained, and in-
deed I have no reason to doubt that
the —60db distortion figure needed
for multi-channel telephony can be
maintained. 1 agree also that
Sturley’s alignment procedure is
impracticable.

A feature not discussed, however,
is the protection afforded against
impulsive noise. A single noise
peak will set the I.F. circuit ring-
ing, and unless the response is sym-
metrical and the discriminator is
accurately centred on the I.F. mid-
band frequency, the noise-reducing
properties of F.M. are not realized.
This is discussed by Landon
(Electromics, February, 1941, and
‘“ Frequency Modulation,’* Vol. I,
R.C.A.). The oscillograms (Fig. 1
of this paper) show, at I, the effect
of a 10-pF unbalance across the
100-kQ2 diode loads.

Failure to take account of the
special problems of impulsive noise
reduction may lead to dissatisfac-
tion with F.M., in view of the
general belief that F.M. solves all
noise problems.

THOMAS RODDAM.

Aircraft and Television

DURING the war an attempt to
‘““blind with science’’ on the
subject of radar was not unusual,
but it is with some surprise that
I read ‘‘ Diallist’’ in your Septem-
ber number.

Probably the most common form
of interference with television from
an aircraft is a rhythmic quick fade
of the signal, which is surely due to
the relative phase of the direct and
reflected rays which is changing at
a frequency dependent on the speed
at which the aircraft is approaching
or going away from the receiving
station. This is very noticeable
with aircraft nearby when the fre-
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quency of fluctuation slows down as
the aircraft is heard to pass (i.e.,
when it is neither coming towards
nor going away from the receiving
station at any great speed).

The explanation of a flutter on
radar when an aircraft is turning is
presumably similar in that separate
signals are being received from two
or more parts of the aircraft and the
relative distance these signals have
to cover is varying as the aircraft
turns, thus causing large fluctua-
tions of the resultant signal as its
two or more components come in
and out of phase.

I feel that ‘' Free Grid's’’ excel-
lent column could well have dealt
with the explanation which ‘' Dial-
list”* credits to the pundits (we did
not call them that in the Navy!),
and it could be elaborated to allow
for a four-bladed propeller with
each blade A/z in length!

From experience I can assure
‘“Diallist** that no matter whether
the aerial switch was working or
not, the effect of a turning aircraft
was always the same.

q G. C. TURNER.

H.M.S. Duke of York.

FOUND R. M. Staunton-Lam-

bert’s letter in the August issue,
regarding aircraft interference with
television very interesting as I live
in the same locality and have ex-
perienced similar trouble.

There does not seem to be much
purpose in using the usual direc-
tional arrays as the aircraft’s course
is m line between the transmitter
and receiver and it is on this line
that the bent or refracted signal
needs to be eliminated.

Experiments to minimize the
trouble seem to prove that providing
the receiver is close enough to A.P.
an ‘“H" installation with the reflec-
tor facing the station (i.e., 180
degrees out of phase) is a great
improvement.

For distances greater than this I
think the cure will prove to be the
use of diversity reception.

Two dipoles mounted at opposite
extremes of the house feeding a T
joint and thence to the set should
prove to be a definite advance, as,
at the frequency used, an anti-phase
on one aerial would be counter-
balanced by a correct signal on the
other.

Electronic switching between the
two aerials would be the best solu-
tion but is likely to be an expensive
refinement. M. A. SALTER.

London, N.W.zo0.

“ High-level Detection”

MAcLANACHAN evidently
believes  (your  September
issue) that his third R.F. stage,
consisting of a KT61 and untuned
RF transformer, can deliver to the
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diode detector signals up to 120V
R.F. without distorting the modu-
lation. But has he proof of this?
The net load of the diode circuit on
the secondary of the R.F. trans-
former will be a resistance of value
little greater than 10 k2, and there-
fore the power consumed at 120
volts will be nearly 1.5 watts. Also
the KT61 will probably have to
supply quite a lot of wattless cur-
rent into the shunt reactances pre-
sent, whilst it is not very likely
that a L.W. R.F. transformer will
give an optimum impedance match.
It seems to me, therefore, that quite
careful design is needed if the third
R.F. stage is not to overload on
modulation peaks, and I should like
to suggest that better coupling
could be obtained between the third
R.F. amplifier and the detector with
the accompanying circuit.
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The 6-volt o.06-amp. dial lamps
are shunted across two of the 6-volt
o.3-amp. heaters. I know this is
not very good practice since the
lamps shunt part of the heater cur-
rent, but it certainly is trouble-free.

As regards the breakdown volt-
age of the capacitors: I tested mine
first by wiring them in series with
a choke and connecting directly
across the mains. The voltage
across the capacitors was about
600 V R.M.S. during the test. The
choke got rather hot after a time,
but the capacitors stood up to the
test. S. V. STEPHENS.

I.ondon, S.E.24.

“ Television Standards”
I WOULD like to draw your atten-

-t

[

tion to an inaccuracy in the
above article (October Wireless
World). The

writer states

that it has been
found practic-
able to equalize
ordinary tele-
phone lines up
to some 1.5-2
Mc/s  provided
only a very few
miles is in-
volved.

In actual fact,
the average cir-
cuit supplied to
the B.B.C. over
‘“ordinary tele-

I think better screening and
stability would be obtained if an
EFs55 (CVr73) were used in place
of the KT61.

Mr. MacLanachan does not give the
ratio of primary turns to feedback
turns for the output transformer
used in his set, but I guess it is not
less than five or ten. The feedback
volts are then again reduced in the
ratio R,,/R,,+R,, (approx.). It
seems unlikely, therefore, that any
useful amount of negative feedback
is obtained. On the other hand, the
effect of such feedback as there is
will be to reduce the apparent
values of R,, and R,;, so that the
A.C. loading of the diodes will be
increased. Tt seems quite possible,
therefore, that the feedback will
increase distortion rather than re-
duce it. E. F. GOOD.

Malvern, Worcs.

« Series-capacitor Heater
Circuits

HAVE a receiver which I built

over three years ago incorpor-
ating a capacitor in the heater cir-
cuit in the way described in your
September issue. The two original
dial lamps are still in use and I
have not had one breakdown,
although the set is in daily use.

) ) phone lines’’ has

a response of +1db from 50c/s-

2.5Mc/s, falling to some —-6db

at 3Mc/s, the reference level being

1oke/s. GEOFFREY LEES.
London, N.W.1.

Better Listening

THE radio industry, in conduct-
ing its recent ‘‘Better Listen-
ing "’ campaign, might have com-
bined it with a war against man-
made interference. Unfortunately,
high-fidelity listening is not just a
function of the receiving equip-
ment. Listening can be intolerable
with a high-quality R.F. unit in a
district where interference is pre-
valent.

It is my lot to live in such a
district and no amount of aerial
gear, mains suppressors and help
from the Post Office engineers has
so far been able to make fidelity
listening a practical proposition for
me. RAYMOND E. COOKE.

Doncaster.

Long-range Television

IN your June issue a correspondent
gave a detailed report of recep-
tion of Alexandra Palace television
in Bristol.

My own experiences at a con-

aw
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siderably greater distance, in Liver-
pool city boundaries, may be of in-
terest.

Since last November I have been
receiving the sound and vision from
A.P., at first very rarely, but, after
various aerial experiments, quite
often, occasionally exceptionally
well.

At the present the vision side is
quite fair ‘‘amusement value'’
(note I don’t say ‘‘entertainment
value’’) on three or four days a
week.

To obtain high gain I am using
single -sideband with 500-kc/s
band; this gives quite tolerable de-
finition for most pictorial scenes, but
not for written subjects. A signal
of 10xV /metre gives me a poor
quality picture with indifferent
synchronism; this seems to be the
average condition here, the better

LAUSIBLE early f{forecasts of
radar are rare, and so particular
interest attaches to the following
passage in an address delivered by
Marconi before the American Insti-
tution of Radio Engineers on June
20th, 1922, well over a decade before
even the preliminary work on the
subject was initiated :—

‘* Some years ago, during the war,
I could not help feeling that we had
perhaps got rather into a rut by
confining practically all our re-
searches and tests to what I may
term long waves, or waves of some
thousands of feet in length,
especially as I remembered that
during my early experiments as far
back as 1895 and 1896 1 had ob-
tained some promising results with
waves not more than a few inches
long. The progress made with the
long-wave antenna system was so
rapid, so comparatively easy, and
so spectacular that it distracted
practically all attention and re-
search from the short waves, and
this I think was regrettable, for
there are very many problems that
can be solved, and numerous most
useful results to be obtained by,
and only by, the use of the short-
wave system.

‘“Since these early tests of over
twenty years practically no research
work was carried out or published
in regard to short waves, so far as
I can ascertain, for a very long
period of years.”’

Marconi went on to say:—

“In some of my tests T have
noticed the effects of reflection and
deflection of these waves by metallic
objects miles away,

“It seems to me that it should
be possible to design apparatus bv
means of which a ship could radiate

‘

MARCONI ON RADAR
A Forecast of 1922

Wireless World

days being about 6-rodb better
than this. The receiver (video side)
uses 2 R.F.—mixer—6 L.F.—video
det.—2 video-sync. sep.—D.C. re-
storer,

The antenna now in use is a com-
bination (with phase compensation)
of 3-element beam and Beveridge
long-wire directional for A.P. (and
incidentally Birmingham, which
should “‘roll in’'!) The Beveridge
aerial really is useful since the wave
front at long distance is decidedly
‘‘tilted,”” also the bandwidth
characteristics are admirable for
this particular purpose.

Best conditions for this distance
and location seem to be cool, still
evenings after sunny, clear days.
Unstable air-streams from any quar-
ter seem to reduce the field as much
as 20db. R. A. S.

Liverpool.

or project a divergent beam of these
rays in any desired direction, which
rays, if coming across a metallic ob-
ject, such as another steamer or
ship, would be reflected back to a
receiver screened from the local
transmitter on the sending ship, and
thereby immediately reveal the
presence and bearing of the other
ship in fog or thick weather.

‘“One further great advantage of
such an arrangement would be that
it would be able to give warning
of the presence and bearing of ships,
even should these ships be unpro-
vided with any kind of radio.”

Proc. I.R.E., Vol. 10, No. 4.

ABATEMENT OF
INTERFERENCE

WO ‘‘Codes of Practice” on
reduction of interference to
radio reception are not quite so well
known as their importance would
justify.

The first (No. CProor; 1947)
deals with interference arising from
motor vehicle I.C. engines, explain-
ing its nature and describing how it
can be suppressed, or at least
minimized by suitable design and
also by the user.

The other code (No. CPiooz; |
1947) is concerned with interference
generated by electro-medical and in- l
dustrial R.I'. equipment. Guidance |
is given as to means of suppression |
in design and manufacture as well
as by the user. ‘

The codes, which were prepared |
jointly by the Institution of Elec-
trical Engineers and the British
Standards Institution, cost 2s each
by post from B.S.I., 28, Victoria
Street, London, S.W.1.

20 watt PORTABLE AC/DC Model U885P

‘This new modelis designed togive a substantially
larger power-output than is normally provided
in Portable AC/DC outfits. It incorporates an
amplifier unit with an output of 20 watts fitted
into a detachable case with two 10" loudspeakers,
moving-coil microphone, fo!ding stand and cables,
The amplifier is a 3-stage high-gain type having
4 valves in parallel push-pull in the output
stage, a total of 1o valves. The control panel
carries microphone, gramophone and tone
controls, also mains switch and pilot lamps and
special three-position switch which provides
either change-over or mixer circuit for micro-
phone or gramophone units., Its large power
output and high standard of reproduction make
this equipment suitable for use in the larger
halls where portable, universal apparatus is
needed.

TRIX RIBBON MICROPHONE

is designed for high-quality reproduction.
Frequency response substantially linear
from 60-10,000°'c.p.s. Minimum feed-
back. Send for full details.

THE TRIX ELECTRICAL CO, LTD
1-5 Maple Place, Tottenham Court Road
London, 5 ‘Phone: MUSeum 5817
Grams & Cables : ** Trixadio, Wesdo, Londan."”’

AMPLTFTERS - MICROPHONES - LOUDSPEAKERS
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RADIATIONS

By “DIALLIST ”

Television Interference

You may RrEcarL that not long
ago I made a suggestion in these
notes about a possible cause of the
unpleasant flopping from good to
bad and bad to good which occurs
in the television image when an
aircraft flies more or less on an
imaginary straight line joining
transmitter and receiver, or its
prolongation. ‘‘Beating,” a similar
flopping in the break on the C.R.T.
trace, was a fairly common
phenomenon in wartime radar sets.
We were told by the pundits who
conducted the strenuous radar
courses during the war that this was
due to the fact that the number of
r.p.m.  of the rotary, aerial switch
of GLz was just about that of an
aircraft’s propeller. At certain
angles this produced a beating
effect. Ours not to reason why—
and, even if we’d wanted to, the
speed of those courses was so breath-
taking that there wasn’t much time
for thinking things out. It was
reckoned that the wartime "' long”’
radar course got through in five
crowded months what should
normally have taken at least two
years!  Anyhow, the suggestion
that in television receivers some
form of beating might take place
in certain circumstances because
the frame sync time base has a fre-
quency of 50%60=3,000 per minute
and a common speed for aircraft
propellers is 1,500 r.p.m. just won’t
wash.  Reason? Well, several
readers have written to say that
the same flopping occurs when the
aircraft overhead is a jet. And that
rules out completely all the pro-
peller r.p.m. business for the very
good reason that there’s no pro-
peller and no revolutions.

Doppler "Effect

This type of interference is un-
doubtedly due to the arrival of the
signal by direct and reflected paths
at the receiving aerial. The flopping
is caused by the constantly chang-
ing phase relationship of the two
signals. There would be no varia-
tion in this relationship, were the
aircraft stationary. But, of course,
it isn’t. If it's more or less on a

straight line between your aerial
and that of the transmitter, it must
be either approaching or receding.
llence the reflected signals are as
effectively ‘* dopplered’” as the
sound waves from the whistle of an
express locomotive approaching,
passing and receding from the
station platform on which you may
be standing. \What all this comes
to is that if you're receiving a tele-
vision signal by the direct path and
by reflection from a moving object,
the image will flop in queer ways.
All of which, though interesting to
the physicist, doesn’t vastly help
the fellow who lives somewhere near
an aerodrome and has installed a
televisor in his home. Perhaps the
back-room boys of Belling and Lee
or Antiference will be able to evolve
some solution. What seems to be
needed is an aerial so screened that
it cannot receive signals arriving at
vertical angles greater than that of
the direct wave.

“ Wireless ” or ¢ Radio > ?

IN THE LAST FEW DaYs I've been
severely taken to task by a friend
for talking about ‘‘ wireless.”” That,
he contends, is an obsolete term.
In his view ‘‘radio’ is the word
that is used by all up-to-date people
when they are referring to com-
munications of any kind made by
means of electro-magnetic waves.
‘“Could there be anything more
ridiculous than to describe as a
wireless receiving set a piece of
apparatus which may contain
hundreds of yards of wire?”” He
contends further that it was just
as antiquated and absurd to call the
equipment which disseminates
broadcast a wireless transmitter as
to dub the normal conveyance of
to-day a horseless carriage. ‘‘ Wire-
less,”” he maintained, was a term
crystallizing the amazement of the
1900s that a communication could
be sent from here to there without
intervening wires, just as ‘‘ horse-
less carriage” summed up the
amazement of the 18gos that a
vehicle could move without the aid
of a horse. We'd long ago got over
any feeling of surprise about either;
this age of progress demanded
matter-of-fact terms like motor car,
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motoring and radio. 1 was so
flabbergasted by this sudden fierce
onslaught that I couldn’t think of
half the crushing retorts that have
since come to mind. I did, however,
mention that a certain periodical of
world-wide standing was content to
retain ‘‘ wireless’’ as a part of its
title and that the word had, any-
how, the advantage of being ex-
clusively English. Interestingly
enough, both the French sans fil
and the German dralitlose are
literal translations of wire-less.

Unit of Sales Resistance

IN viEw oF THE Better Listening
campaign I made a kind of minor
Gallup Poll amongst friends who live
near by, asking in rather more tact-
ful form the question: \Why on
earth do you go on enduring the un-
speakable reproduction of that awful
old set of yours? A few (whose
loudspeakers I hear blaring at no
matter what time I pass their
homes) replied that as there was
never anything worth listening to
on the wireless nowadays, they made
hardly any use of their sets, so that
the odd chunk of distortion was
neither here nor there. The rest were
singularly unanimous in the reason
they gave. Almost without excep-
tion, they said that they'd go in for
new sets at once, if only it wasn’t
for that etc., etc., etc., purchase
tax.  From which I gather that
sales resistance to-day is to be
measured in O.I1.M.S. T understand
their feelings perfectly,

New Works

Lately I've given quite a bit of
thought to the question of worn-out
broadcast receivers and  their
periodic replacement. Apart from
the purchase tax snag of to-day,
what sticks in the gizzards of many
people is that they will have to dis-
pose for a song not ouly of the
innards of the old set but also of its
cabinet. The cabinet, particularly
if it is that of a console or a radio-
gram, may represent no small part
of the price of the set. And if, as
is likely, it has received the same
good treatment as the rest of your
furniture, it may well be almost as
new when its contents have seen
their best days. The lady of the
house chose that cabinet to fit in
with the other bits and pieces; you
both like it; you haven’t seen a set
in the shops with a cabinet you like
so much. So perhaps you go on
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putting up with poor performances
on the part of the set because you
can’t bring yourselves to ‘‘trade |
in*’ cabinet and contents for what
seems an absurdly small sum. I
wonder if those set makers who go
in for really good cabinet work |
wouldn’t be well advised to offer
complete chassis replacements after,
say, two ycars, to those who have
purchased their wares.

Wider Coverage Needed

WEe'LL nave, I FEEL, to revise a
bit our present ideas about the fre-
quency range covered by the pre-
set signal-frequency tuning stages
of television receivers. It scems all
wrong from both the manufacturers’
and the users’ point of view that it
shouldn’t be possible to adjust any
given receiver to any frequency re- |
quired within the twenty-odd mega- |
cycle limits of the metre-frequency
television band. From the manu-
facturers’ angle it would surely be
sound policy to design and market
models which can be adjusted to any
vision and speech range between 40
and 65Mc/s; it seems absurd that
different components will have to be |
used in the S.F. stages of London
and Birmingham sets. Good profits
and low prices are best assured by

the biggest possible runs in the
factory of identical apparatus.
Further, if televisors have to be

specially made to suit pnrticularI
areas, it’s inevitable that mistakes
exasperating to the purchaser will
be made. Iie’ll wait, maybe, for
weeks for a receiver of the type to
which he has pinned his faith, only
to find when its delivered that it
won’t tune to the frequency of his
station. Surely, too, the man who
invests quite a bit in a television set
should have some guarantee that it
will tune to the frequency of another
transmitting centre, in case he has to
move.

Ultrasonics

My NOTE LAST MONTH, must, [
fear, have given a totally mislead-
ing impression of J. M. M. Pinker-
ton’s work on ultrasonics at the
Cavendish Laboratory, Cambridge.
Pinkerton did not, as I stated,
discover the existence of cavitation:
that was known to be one of ‘the
snags by ASDIC workers in Workl
War 1. His work is concerned with
the absorption of ultrasonic waves
in certain liquids; here it is most
important to avoid cavitation at all

Wireless World
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BULGIN

REGISTERED TAADE MARK

MES@ 4

HOLDERS

M.ES. LAMP

IN AN INCOMPARABLE RANGE OF CLIP OR BRACKET MOUNTS

MANUFACTURED in a wide range of types,
BULGIN Pilot Lamp Holders accurately
conform to B.S. 98/E. 10 (M.E.S.) for lamp-
acceptance. The ‘‘ shell *’ or socket, in every
type, acts as one of the poles. Fitted with
centre-contact leaf or plunger ; all contacts
and tags are silver-plated for easy and effici-
ent connections. The various fixing brackets
are not live to either pole. Tested at 500V.
peak (= max. test V.) for insulation resistance
of not less than 40MQ dry. For use at0.1 to
30V, across poles (250V. max. with seriesQ),
250V. max. to E. Max. Current 2A.

Types with M.B.C. (B.S. 52) and S.E.S. (B.S.
98/E. 14) sockets can also be supplied.

Enquiries for direct—and indirect—
export are particularly invited.

BULGIN

REGISTERED TRADE MARK
A F.BULGIN 6 CO. LTD. - BYE-PASS RD.- BARKING
RIPpleway 3474 (5 lines)

** The Choice

of Critics

Telephone :
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RECENT INVENTIONS

A Selection of the More Interesting Radio Developments

Short-wave Aerials

N elongated slot, in the shape of

a flattened Z, is cut in the -ide
of a closed metal tube, each of tuc
upper and lower limbs of the opening
being substantially a quarter wave-
length. The inner and outer conduc-
tors of a coaxial feeder are connected
to the opposite sides of the compara-
tively short transverse slot connecting
the two horizontal limbs.

In effect, the feeder is thus coupled
across the two metal parts of the tube
defined by the upper and lower edges
respectively, of the elongated opening,
and since the two parts in question
have, at any given moment, different
capacities to earth, they can oscillate
as dipoles. At the same time, the
system is electrically balanced about
the transverse slot containing the feed
point. The construction provides a
robust form of aerial, which is parti-
cularly suitable for use on aircraft, or
where high mechanical strength is re-
quired.

Standard Telephones & Cables, Lid.,
and E. O. Willoughby. Application
date, Feb. 6th, 1945. No. 592760.

Tone Control

FREQUENCY-DISCRIMINATING
circuit applies tone control in the
form of negative fcedback between the

grid of the valve V2 through resistance
R, capacitance C1, and resistances R4,
Rs, in phase-opposition, so that their
amplitude is reduced. On the other
hand, frequencies below 150 cycles pass
through resistances R1 and R6 to the
grid of VI in phase to apply positive
reaction, the nett result being maxi-
mum base response. The right-hand
setting of the control S produces no
appreciable reaction through either of
the above-mentioned paths, though
frequencies above 1,000c/s are boosted
by being fed back through C2 and R3
to the grid of the amplifier V1.

E. K. Cole, Ltd., and E. L. Hutch-
ings. Application date, April 2sth,
1939. No. 598287,

Receiving F.M. Signals

FREQUENCY - MODULATED
carrier is liable for various
reasons to develop disturbing fluctua-
tions in amplitude. A limiter valve
can be used to smooth these out, prior

. to detection, provided a high level

of signal input is available, since to
be effective the limiter 1must be

operated at saturation point.

As an alternative, according to the
present
amplifier

invention, the I.F. pentode

immediately preceding the
discriminator stage
is arranged to
operate also as a
grid-leak  detector.
The rectified voltage
built up across the
ieak resistance, as a

AAAA
VWY

result of any ampli-
tude variations that
may be present, is
tapped off to an
auxiliary amplifier,
located outside the
normal signal
channel and from
there is fed back
to an earlier LF.
anplifier, in the
phase required to
eliminate or offset
the original irregu-
larity. The required
correction is thus
applied auto-
matically, and with-
out affecting the
normal amplifica-
tion of the F.M,

Tone control feedback circuit.

anode and grid of the last A.F. stage,
and positive feedback between that
valve and the previous amplifier.

As shown, a resistance R, in shunt
with the output transformer T of the
power amplifier V2, is tapped back
at S to a looped .circuit R1, Rz, Cz,
R3, of which Rz is much the largest
resistance. The other components are
so chosen that when the tapping S is
at its left-hand limit, frequencies above
150c/s are fed from the anode to the

signal.

Marconi’'s Wireless Telegraph Co.,
Ltd. (assignees of N. I. Korman). Con-
vention date (U.S.A.), July 29th, 1944.
No. 596531.

Dipole Aerials

HE dipoles A, A1 are welded to the
upper ends of a pair of tubular
quarter-wave supports B, Bi, which
are mounted firmly on a baseplate D.
The dipoles are fed through a looped
coaxial line L from a tapping-point P,

which is chosen so that one branch of
the loop is 180 deg longer than the
other branch, as measured from the
plate I). The outer conductor of the
coaxial line is connected to the inner
end of each of the dipoles, whilst the

A

| —

N A

;
|
1
1
1K
1
1
|

Dipole coupling system.

inner conductor passes up through an
insulating cap at the top of the sup-
ports to a conducting strap S.

Since the currents in the inner con-
ductor must be 180 deg out of phase
at the lower end of the supports B,
Br1, the latter will presest an infinite
quarter-wave impedance to the inner
ends of the dipoles, thus allowing these
to be directly connected to the outer
conductor .of the looped line, swithout
the use of a transformer or other coup-
ling-network. Moreover, the combin-
ation of the parallel-resonant circuit
formed by the supports, with the series-
resonant load of the two dipoles, serves
to broaden the frequency characteristic
of the aerial as a whole.

Marconi’s Wireless Telegraph Co.,
Ltd. (assignees of G. H. Brown). Con-
vention date (U.S.A.), February 23vd,
1942. No. 591987.

The British abstracts published
here are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
1/~ each,
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1998

ACKNOWLEDGED
< THROUGHOUT
THE WORLD

RESISTORS - CERAMICONS - Hi-K CERAMICONS - POTENTIOMETERS

SUPPRESSORS 0 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.8.A.
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Stabilised Insulation
BY MODERN IMPREGNATION METHODS

Wireless World November, 1948

HYMEG

further reduced processing times to a fraction of those previously believed necessary.
Often faster than infra-red baking with none of the defects,
freedom from blistering, bubbling and porosity, are some of the

High Speed Production methods.

HIGH-SPEED PRODUCTION

Now, special methods of continuous conveyor impregnation and baking developed with the use of HYMEG have still

HYMEG Synthetic Insulating Varnishes are
recognised and widely used for their mechanical
rigidity, improvement of electrical properties of
windings ; heat, moisture, oil, acid and alkali
resistance as well as for the considerably reduced
stoving time necessary.

reduced handling, absence of special jigs, with complete
advantages claimed and substantiated for HYMEG

HYMEGLAS .

GLASS FIBRE INSULATION SYSTEM

This integiated system of development is_successiui in enabling machines to be designed and operated without weak links
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 used
for subsidiary insulations gives a solid homogeneous winding of equally efficient characteristics and heat resistance

in the chain of insulation below

throughout.

MANUFACTURERS OF

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
is available to advise manufacturers on all problems of insulation.

LEWIS BERGER & SONS LTD. (Est.
35, BERKELEY SQUARE, LONDON. W.1.

Telephone :
HIGH - PERFORMANCE

After much research in our laboratories and in
conjunction with many well - known specialist
manufacturers, we have now evolved the Hymegias
system of Insulation which comprises modifications
of Hymeg as used for coil impregnation to meet
the varying conditions applying to each field
of manufacture.

*“ HYMEG "’ and ‘** HYMEGLAS "’
Get in touch now with—

1760)

MAYfair 917i.
INSULATING VARNISHES

AND ENAMELS

RHO-METAL SCRATCH
FILTER CHOKE

A Tuned tor maximum
TYPICAL RESPONSE CURVES | w0 e

rejection at 9,000 cycles
WHERESURFACE NOISE ISTHE LIMITING FACTORTO
SUPREME QUALITY OF REPRODUCTION, fit a2 Sound
Sales alloy cored steep trough tuneable filter. We know the
problem of removing Surface Noise or Hetrodyne whistle is not
easy to solve, but the steep trough filter has so far produced the
most encouraging results we have encountered when using a com
pact component which can be incorporated in existing apparatus.

CHOKE TYPE. C SF, Dia. 27", tength 3}". PRICE £1.8.9 each.

SOUND SALES LIMITED

Specialist manufacturere of Transiormers and Chokes of all types since 1930

WEST STREET, FARNHAM SURREY

and 57 ST. MARTIN'S LANE, W.C.2. Temple Bar 4284

Headphones which uphold British Prestige

S. G. BROWN, Type ‘K’
Moving Coil Headphones,
supply that High Fidelity
Reproduction demandedfor
DX work, monitoring and
laboratory purposes, etc.

OUTSTANDING
CHARACTERISTICS.

0.C. RESISTANCE, 47 Ohms.

IMPEDANCE, 52 Ohms at 1,000
c.pss.

SENSITIVITY, 1.2 x 10-'* Watts
at 1 ke, =.0002 Dyne/cm?.

Descriptive Literature on request.

PRICE £5-5-0 PER PAIR

Your Local Dealer can supply

TYPE

K

For dctails of other S. G. Brown Headphones (prices
from 30/- to 63/=) write for illustrated Brochure “ W.W."

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE.

S.6Brown, Ltd,

| SHAKESPEARE STREET, WATFORD, HERTS.

Telephone :
Watford 7241,
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A . : H
P OSEE THE i ! AMATEUR !
: i i RAaDIO i
i COMPLETE | i EXMIBITION,
: : : ROYAL
; EDDYSTONE PoworeL, |
! RANGE AT | s ERLONDON-Iuy.
: : 1} NOVEMBER }
i stanp 3— i i oi7th20th
: H : :

SPECIALLY DESIGNED FOR PERSONAL CABIN USE

The Eddystone “ 670 " receiver i3 primarily intended for personal use on board ship and in view of this has been designed for operation on either A.C. or D.C. supplies ot
from 100 to 110 volts or 200 to 250 volts. Particular attention has been given to the performance of the Receiveron the short wavesasforlong periods these will often be the
sole medium for broadcastreception. The * 670 " complies withsafety r \} and careful ion has been paid to the lnsulatxon throughout The circnit is a 7 valve
superheterodyne, tuning from 10 to 51.7 metres and 110 to 575 metres. A high grade internal speaker is used, which can be d ted and h h substituted
to avoid disturbing sleeping personnel. The recelver i8 robustly constructed and suitable for service in the troplcs A mains filter (Cat.No. 732) is available for reducing
interference from ship’ uelectncnl ph;m. The Eddystone special ship’s aerial (Cat. No. 731) ensures high efficiency and this together with the mains fiiter are vaiuable
acressories. The Eddystone “ 670 ” Receiveris at present available for Marine Export and Overseas Markets only.

PRICE: £37 10s. 0d. (ex Works)
Mains Filter .. S .. 8210 0 Aerlal . ao .. 212 6
Send lor ulustrated brochure and name and address of nearest uupplier to

LSTRATTON & CO. LTD., ALVECHURCH ROAD, WEST HEATH, BIRMINGHAM 31

J

The ‘CINTEL’

UNIVERSAL OSCILLOSCOPE

A highly versatile laboratory e

instrument of outstanding performance

Designed on the unit principle the ‘Cintel’ Universal
Oscilloscope offers a basic instrument which is expandable at
will to meet your requirements. Units now available include :

@ Basicunit,comprising @ A.C. Amplifier with

console, Cathode Ray frequency range from . .
Tube and power pack  Sc/s to 1.5 Mcjs. % A series of technical papers
and calibration device on the application of elect-

ronics in Industry & Research
will be read ar the York
Room, Caxton Hall, West-

Amplifier with

L f$1mple time Bascfwnh > gecc;:uenct;“;;nge f:vt;m

00 R, o Oc/s to 5 Mgfs. minster, S.W.1., November

Scfs to 200 Kefs. ) 18 & 19th, 1948, under the

@ Amplitude Stabilised [ ] go_uble Beam Switch auspices of the Scientific
L.

s : P nit. Instrument  Manufacturers’
A e Association of Great Britain
brated frequency fsaciation of et ers. 10 ¢
range from 5cfs to @ Five Beam Switch imited. Apply for ticke, |

: The Secretary, S.I.M.A, 26 il
150 Kefs. Unit. RusseliSquare,London,W.C.1 I %

CINEMA - TELEVISION Ltd. !

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

REGISTERED TRADE MARK  Manufacturers of Scientific Instruments and Photo-electric Cells
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Government Surplus—From Stock

10-VALVE COMMUNICATION RECEIVER.

Type R1155.
Complete with Power Pack and Speaker.

These sets are as new. Freq. range 7.5 mc/s.
75 kefs in five wavebands. Complete with
10 valves, including magic eye. Every
receiver is Aerial Tested. For A.C. mains
200-250 v. The set is enclosed in a metal
cabinet and supplied complete with separate
Power Pack and Loudspeaker. £141o 0
(Carr. and pkg. 10/6 extra) ...... 1V
FREE with each receiver! Coinplete circuit,
description and modifications for civil use,
reprinted from ** W.W.,,” July, 1946,

THE FAMOUS EODYSTONE 358
COMMUNICATIONS RECEIVER
Range 31 Mc/s to 90 kcfs, 9 Plug-in coils,
7 wvalves and rectifier, variable selectivity,
B.F.O. stand-by switch, A.V.C. switch, band-
spread dial, valve check meter. In heavy
black crackle finished steel cabinet
chEome fittings. Complete with 200-250 v.

A.C. Power Supply Unit
Carriage and packing 17/6 extra, £25.0.0

VISION UNITS

Consisting of 6in. Electrostatic C.R. Tube,
8 valves, including three EF50's. A most
useful unit for experimental purposes. 39/6
Carriage and packing 7/6. 9/
Moael No. 6A. Consisting of 6in. diameter
Electrostatic C.R. tube, 7 valves, including
four EF30, potentiometers, resistances and
other associated components. In metal
cabfinet 18)38 7§in.  These wunits are in
perfect condition

Carriage and packing 10/6. £3-1o-o
Model No. 6A. Same as above, but supplied
with a Guaranteed New Tube ... £4.10.0
Carriage and packing 1070. « 1V

TRIPLETT
Universal
TEST METER

1000 o'ims
per volt.
Voits. A.C. or
D.C. 0-10, 0-50,
0-250, 0-1,000,
0-5,000.
Milliamps. 0-10, 0-100, 0-500.
Ohms. 0-300, 0-} meg.
.10.6 carr. paid.

N.B.—All items are carriage paid unless
otherwise stated. We do not issue lists or
catalogues.

23, LISLE ST. (GERrard 2965)

with |

| EX-R.A.F. CINE CAMERA,
Type G45B.

To take 16 mm. film,

Fixed focus lens approx.

|53 cm,, f In metal

case. Dimensions 12 x 34 x

giq. with 24 v. motor

TIVE  iiiiiienoanane

With 12 v. drive, £3.57 '6

| EX-R.A.F. CAMERA
MOTORS.
76

A.C./D.C. FRACTIONAL
H.P. MOTORS
24 v. Can be converted

for driving gramo.
turntables 12/6

CONDENSERS, 8 nfd.
600 v. D.C,, 44 x4X
T aoocoanoansasonaoo00o 6-

OSCILLATOR UNITS.
Type 217.

These units contain very
useful components: two
EF50 Valves, three P.O.
type Relays, numerous
Condensers including two
20 v. 25 mfd. Electrolytics,
Resistors, Potenlio-15

meters, etc. /=

SELF-ENERGISING
TELEPHONES.

l Complete with magneto

| ringing in steel case, 25
11 % 43 > 5in. -

3x 2x 1}in., 24 v.

7-VALVE VU.H.F.
RECEIVER. Type R1147A
| Range approx. 200 mega-
i cycles (with 4 Acorn vaives).
A Real Opportunity !
Beautifully conztructed and
fitted with micro-condenser
drive. Valve types: two
EF36, one EBC33, three
| 954, one 955. In black
| metal case, 8xt';'x Gin. Set
complete  wit
| valves. Carr. p:\i(l.£2°7-6

| PHOTO ELECTRIC CELLS:
| Small infra-red image, glass
converter tube. Type C.V.
143 50-100 v. Suitable for
all purposes. 14/_
See April issue for illustra-
tion.

SMALL SLIDING
RESISTANCES
Suitable for Voltage Con-
trols, Speed Regulators.
50 ohms, 0.5 amp. Dimen
sions 0in.x 4in.x 2}in.
high p
Carriag 89

NEW MILNES H.T. UNITS
(Everlasting)

120 v. 60 ma. Wil

charge from 6 wv.

| accumulator .........

| For Callers Only.. _-67/6

See last month's issue for

other bargains.

LONDON, W.C.2

Open all day Sat. and weekdays 9 a.m.—8 p.m.

Closed Thurs. 1 p.m.
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BARGAINS FROM VALLANCE'S

DELIVERY FROM STOCK OF SOUND SALES MAINS
TRANSFORMERS.

Suitable for upright, inverted or horizontal mounting, which is facilitated
by interchangeable brackets. Double shrouds are provided, thus en-
suring a very neat appearance. All primaries wound to suit 50/100
CPS A.C. Mains from 210/250 v. by means of suitable tappings. Earthed
static shield between primary and secondary provided.

X250 Octal. 250-0-250 v.80 m/a 5 v. 2 a. 6.3 v.2.5 a. C.T.,£1/17/4.
X250. 250-0-250 v. B0 m/a4 v. 22. 4v. 4. C.T,, £1/17'4.

X2/275. 275-0-275 v. 120 m/2. 5 v. 2 2. 63 v. 1.5a. CT., 63 v. 2 a..
C.T., £2/12/4.

X2/275 Octal. 275-0-275 v. 120 m/a. 4v.2.52. 4v. 4a. CT.,4v.2a.
C.T., £2/12/4.

X300 Octal. 300-0-300 v. 70 m/a. 5 v. 2 a. 6.3 v. 2.5 a. C.T., £1/18/6.
X300, 300-0-300 v. 70 m/a. 4 v.2 2. 4v. 42, C.T,, £118/6.
X2/350/120 Octal. 350-0-350v. 120 m/a.5v. 52.5.3 v. 3. C.T., £2/14/-.

AUTO TYPE

5K/75 Auto, 75 warts, 0.32 amps. at 250 v. max.
100 v., 110 v, 210 v., 230 v., 250v., £1/5/10.
The following are specially designed for Westinghouse L.T. Rectifiers.
LT4l. 17-18.25-2-22 v. suitable for charging 6 v., 8 v., 10 v., 12 v,,
batteries, at | amp. with LT4I rectifier, £1/8/9.

LT42. B8.5-10-11 v. suitable for charging 2 v., 4 v., 6 v. batteries at
| amp, with LT42 rectifier, £1/-/8.

LT42 Rectifiers, 6 v. | amp. output, £1/3/-.

OUTPUT TRANSFORMERS
Designed expressly for high quality reproduction (see Wireless World
test report on the type 036). The latest model is totally enclosed and
metal shrouded.
Type 036X. Wound to suit two type PX4 valves in push-pull, with
tappings for PX25 valves. Primary inductance 77 henries. Primary
impedance 10,000 ohms, tapped at 6,400 thus rendering the components
suitable for use with PX4 valves, working 10,000 ohms anode-anode
with 200 v. H.T. or 6, 400 anode-anode with 300 v. H.T. Standard
imped 15 ohms tapped 6 ohm, £2/8/10.
Post and packing, | trans., |/6, 2 trans.,2/6.

Speedy Postal Service C.W.0.or C.O.D.
When sending C.W.O. please include sufficient extra for post and

packing.

VALLANCE & DAVISON, LTD.

144 BRIGGATE, LEEDS, |. Phone 29428/5.
Staff call signs: G2HHYV, G8SX, G3ABD, G3CML

Available tappings

SOUND REPRODUCERS

For Concert and Domestic Use

Bass and Treble Lift Tri-channel Tone. GP/I5w. 16 gns.
G/P25w. 19 gns. G/QPlus 15} gns. Amplifiers from
8} gns. to 30 gns. described in latest brochure with basic
circuits, 6d. Blue Prints 2/6. Transformer Lists 2d.
Chassis work for ** Electronic Televisor ' 75/- set.

EVERYTHING FOR SOUND AND SCREEN

GENERAL LAMINATION PRODUCTS LTD.

294, Broadway, Bexleyheath, Kent.
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LIFT TO ALL FLAWS!

In the hands of the radio engineer this universal *"Measurtest™ instrument will detect and

locate the slightest flaw in receiver performance. Yet, weighing only 201b. and operated
from either mains or batteries, it can be lifted with ease for use anywhere, any time.
The PORTABLE RECEIVER TESTER is ideal also for complete tests on audio amplifiers.
In one compact assembly it incorporates the facilities of signal generator, output power
meter and crystal calibrator—three instruments, in fact, for the price of one. And many
novel features contribute to the attainment of unique standards in both performance and
operational convenience. Your enquiries are invited and a demonstration can be arranged.
HIRE PURCHASE TERMS AYAILABLE

PORTABLE RECEIVER TESTER (7%
3[mﬁm_m.”w COMPACT « PORTABLE + ROBUST

Mains or Battery Operated —
SIGNAL GENERATOR

A Combined - outeuT POWER METER
| GRYSTAL CALIBRATOR |

MARCONI INSTRUMENTS LTD

ST. ALBANS, HERTS. Telephone: St. Albans 6161/5. Northern Office: 30 ALBION STREET, HULL. Tel.: Huli 16144,
Southern Office & Showrooms: 109 EATON SQUARE, S.W.I. Tel.: Sloane 8615. Western Office: 10 PORTVIEW ROAD, AVONMOUTH. Tel.: Avonmouth 438.

ACCURATE ANO
RELIABLE

PRECISION COMPONENTS

CORD DRIVES :

Now available in five types as '
illustrated (left to right) Standard,

R/'V, Reverse, ‘“D ' type and

AT type.

GANG CONDENSERS |

A wide range is now available |
in 1, 2, 3 or 4 gang types of
various capacities.

Write for Cata'ogue No. (W.W.1.)

JACKSON

BROS (LONDON) LIMITED

KINGSWAY - WADDON - SURREY

TELEPHONE TELEGRAMS - WALFILCO.
CROYDON 12754-§ PHONE. LONDON
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You
get

years of
faultless
Ser I)l.(,'e because they are :—
INDIVIDUALLY DESIGNED
RIGOROUSLY TESTED
/1”07’}1 - MECHANICALLY SOUND
ELECTRICALLY PERFECT

PURPOSE-BUILT”

vV2gEe

51, NORTHGATE STREET, DEVIZES. Phone $36

U000

121134

50 P vy e —

THE VOLTASCOPE—A combined valve-voltmeter and

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

Limited quantity available for early delivery.

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

Wireless World November, 1948

LARGE variety of Adjustable Iron

Dust Core Coils and Packs ranging
from 5 to 2,000 metres, in suitable combina-
tions and including high frequency stages
together with all necessary padding and
trimmer condensers, are available for most
needs. Write for descriptive literature
stating vour particular problem.

LABORATORY

TESTED

H. C. ATKINS Laboratories, 32, Cumberland Road, Kew, Surrey

Richmond 2950

A NEW B.P.L. INSTRUMENT

Alnn

MICA CAPACITORS
Extremely Stable

TROPICALLY IMPREGNATED
RANGE OF 7 SMALL SIZES
INDIVIDUALLY POWERFACTOR

STABILITY RADIO COMPONENTS I

CENTRAL STREET, LONDON,

E.C.1
TELEPMONE CLERKENWELL 5977
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co~axial construction’
ensures longer life . . . .

The greatly advanced design and production methods
employed in the manufacture of the ““Series 700”” Repro-
ducer ensures long trouble-free life under all climatic
conditions, Special purpose machiues, tools and jigs
ensure mechanically accurate co-axial alignment of all
component parts. The magnet assembly is shock proof
with virtually no external field. The voice coil and
centring member assembly is of moulded Bakelised linen
with integral beryllium copper leads. All types are
completely dust proof. Each speaker and transformer
passes Air Ministry K.110 tropical tests and is made to
exacting limits with 1009, inspection at all stages.

Reproducers & Amplifiers Lid., Wolverhampton.

BRITAIN'S

FOREMOST

&

REPRODUCERS

SOUND SERVICE

THE COMPLETE SERVICE
FOR SOUND RECORDING AND

%% Ok ot

* K

*kk

REPRODUCTION

Mobile, static and specialised recording units
Recording amplifiers, speakers, microphones, etc.
Sapphire cutting and reproducing stylii
Blank recording discs from Sin. to 7in.
sided

Groove locating and cueing devices

A comprehensive range of accessories to meet every require-
ment of the sound recording engineer

A development of special interest to users of sapphire and

delicate pick-ups—THE SIMTROL. This is a controlled micro-
movement easily fitted for use with any type of pick-up

OUR CDR48A RECORDER UNIT complete and self-contained,
measuring only 22in. x l4in. x |34in., incorporating 7-valve
amplifier, recorder unit, light-weight pick-up, speaker and
microphone and with many exclusive features, is now ready
for early delivery

Single and Double

CDR 48A
Portoble Disc Recorder

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

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

CABLES : Simsale, London.

TELEGRAMS : Simsale, Wesdo, London.

TELEPHONE : Welbeck 2371 (4 lines).
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MODERN SERVICING METHOD

The *L.S.L."

Servicing Method is a combined fault analyser and
circuit tester ; simultaneously capable of indicating all voltage,current
and resistance on each valve electrode without removing the chassis

from the cabinet. Readings can be taken whilst the set is under
actual operating conditions. The *L.S.L."* Analyser is a combination
of multi-range instrument and valve tester. PRICE : £18. 18. 0 Subject.

THE "LSL" PORTABLE ANALYSER

% Saves time and trouble. ¥ Greatly increases Profit in the Service
Department. % Is portable, can be used on the bench or in the home.
* Is simple to operate.

Send for further particulars
from the sole distributors

(GREAT riTAIN) Limited

WARTON ROAD, STRATFORD, LONDON, E.IS,
Telephone « Maryland 6611 AND BRANCHES
Export Address : 23°26 St DUNSTANS HILL, ECI

If you are after ...

L .-[:[-1
e BRIV.L.ID.E or
e CITY & GUILDS

Write for our FREE BOOKILET
containing full details of Correspondence and Atten-
dance Courses carefully planned to meet the needs of
technicians and engineers taking these examinations.

The booklet also covers the requirements of the
technically less advanced. It not only outlines careers
in Electronics but also gives particulars of the whole
range of POSTAL and ATTENDANCE COURSES
which provide sound basic training in o
Maths, Radio, Television, etc.—the secret %ﬂ

of success in these specialised fields.

E.M.I. INSTITUTES LTD.

Dept. 16, 43 Grove Park Road, Chiswick, London, W.4.
Telephone CHlswick 4417/8

E.M.I. Institutes — the Training College with Britain's Leading Electronic
Organization behind it. .94

Wirceless World

‘Wh arfed a'e—

LOUDSPEAKER SEPARATOR

Cross-overat 1,000 c.p.s. MAXIMUM
INPUT 30 WATTS at 3 to IS ohms
impedance. A new device for divid-
ingthe Bass and Treble between two
Loudspeakers at low impedance, thus
eliminating modulation distortion im-
posed on the treble by large coil
movement in the bass. It is recom-
mended for use with two speakers of
equal sensitivity and similar size.

November, 1948

PRICE 65/-

Size: Bin.”Sin. > 4in.
H WSS RS
CHOKE-TYPE

VOLUME CONTROL

For use on Loudspeakers with Cross-over Units
where resistance types are useless, or where
distortionless control is essential. Suitable for
circuits of 2 to 30 ohms up to 30 watts.

PRICE 27/6

Send for book ** Loudspeakers,’ by G. A,

Briggs (5/-), in which acoustic loading is

fully explored.

WHARFEDALE WIRELESS WORKS
BRADFORD ROAD, IDLE, BRADFORD
Telephone :idle 461 Telegrams : Wharfdel, |dle, Bradford

—combines with beauty
? and soundness of DESIGN

5
4
2 1 in the
-
53
s

_Fo” OXLEY

AIR DIELECTRIC TRIMMER
Type Approved Cat. A No. 464.

Length : 22 m/m. Height: .5 to 8pF—7 S m'm.
2¢0 26pF—I1 m/m. 2to 32pF—I2 m/m. Law:
Less than .001. Insulation : Over

Width : 16.5 m/m.

1.8 to ZOpF—IO m/m.

Straight line capacity, Power Factor :
,000 megohms. Voltage : 500 D,C,

OXLEY LTD.

DEVELOPMENTS CO.
ULVERSTON, NORTH LANCS. TELEPHONE : ULVERSTON 3306

Resistors produced
by the cracked car-
bon process remain
stable to + 19, of
initial value.

% Tolerance & 19,
+ 2% + 5%

Low temperature
co-efficient.

sTABLE

lwyn carbom resistor

WELWYN ELECTRICAL LABORATORIES LTD.
Welwyn Garden City, Herts. Telephone : Welwyn Garden.
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_Rate 6/~ for 2 lizes or less and 3 - for every additional
line or part thereof, average lines 6 words. Box Numbers,
2 words plus 1-. Press Day: December 1948 issue,
first post Monlay, No~ember 8th. No responsibility
accepted for errors,

WARNING
Readers are warned that Government surplus
components which may be offered for sale
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 to deal with any complaints regarding

any such compenents purchased.

NEW RECEIVERS AND AMPLIFIERS
1“EEDER units with R.F. stage, de luxe type

with bandspread; 2!.d stamp for ilius-
trated leatlet. —Cou.phone Radio, Ormskirk,
Langs 2080

\ 7 AKE the easy way with the Reveille ciock-
radio; £12 12 retail plus tax; stamp for
leatlet —Thames Valley Products, 28, Camden
Ave., Feltham, 1947
RAND new R.C.A. 30-watt amp!lifiers, 230
A.C.,36J7:2,6L6:1, 5U4, supero case, chro-
mijum fittings, quality product, £25/10.—Law-
rence’s, 61, Byrom St., L'pool. Cen. 4430. [2008
LUCAL station high fideiity tuner units, com-
plete with vaives, £5/5; 12watt high fidelity
amplmer. £18,18; technical details on request.
—L. A. D.. 13, Bence Lane, Darton, Barnsley.
ASON'S (W.W.), Wivenhoe, nr. Cholchester,
can now offer television chassis with 9in
tube, ready for use, guaranteed vision 60 miles,
by famous makers; aiso 6in tuoe television kits,
delivery 14 days. [1887
AMPLIFIERS. new 60-watt heavy duty P.A.
models, built for continuous rating and rack
mounting; £45; early delivery; send for spec.—
Broudcast and Acoustic kEquipment Co., Ltd..
Tombland, Norwich. 11855
l l IGH quauty amplifier and radio tuner un.cs.
15 valve, 12 watts, 30 D.B. pass and treole
Lft; send for specitication.—Broadcast &
Acoustic Equipment Co.. Ltd.. Broadcast House
Tombland, Norwich 26970. [9382
RGD 1046C luxury console 10-valve S5-wave
(see ** W.W.” Oct., 1946}, list £154, brand
new used demo only, 121gns, with Garrard latest
mixed auto, 14lgns; Trnix RGA 633B (RC) 30-
watt ampl,, 5v_ 3w radio, Garrard auto, in
cabinet, list’ £147, new unused, old tax, £106/5;
both guaranteed.—Write details, Worden, Light- |
foot Lane, Fulwood, Preston. 1957
\A.F. 1.P.F, responser units, complete with
4 mains H.F, pentode valves, 3 Mazda
television diodes, 2 twin triode mains valves
and 1 EF50 Mullard; also includes 24v motor
generator, suitable for modification to universal
motor, 2 magnetic relays, several mechanical
multi-contact relays; 1ncludes resistances, con-
densers, variable and fixed. and other useful
components; 25/- each, carriage paid.—Uncle
Tom’s Radio Cabin, 5, Seven Stars Court, Man-
chester, 4. 19623 |
\ ASON'S (W.W.), Wivenhoe, nr. Colchester.
l —5- and 10-waveband gram chassis, cover-
ing 3-60mc/s and 150-1,500kc/s, feeder units
with r.f. stage and flywheel tuning, radio Kits.
auto-stop and 8 nuxed changer units, amplifiers
5-500watts, Eddystone and Denco equipment and
components, comp.ete television chassis for
London or Birmigham transmission and con-
structors’ Kits for London area fromn £45; s.a.e.
tor details or send 9d. now for our illustrated
54-page catalogue. 202
CONNOISSEUR'S recelver—world-wide resuits
on highly sens.tive 10-vaive communication
receiver or, by change of switch. very high
quality reception of local stations on non-super-
het high fidelity receiver; basis rebuilt RI1155,
9-1.500 metres, PX4 push-pull quality amplifier.
bass and treble controls (bcost and cut). gram
input, new panel, and other refinements; write
for details, or calt for demonstration: RI1155
specialisis. receivers repaired and re-aligned.
also modified as above, or to your requirements;
R1155 circuit and values, 2 - post {free —R.T.S.
Ltd.. 5. Gladstone Rd.. Wimbledon, SW.19.
Tel. Lib. 3303. . [1266
GOODSELL. Ltd., 40, Gardner St., Brighton.
Sx.—Send 6d for our new
a few views on high fidelity and tull -
tails of the Williamson amplifiers with K.T.66
and PX.25 output, together with particulars of
tone control units and high fidelity tuners, PX 4.
version, at £17/17/6; also included are kit prices
and a complete range of components for the Wil-
liamson, plus a general range of useful mains
transformers. chokes and condensers, etc.; high
fidelity superhet, two-band only, with four-
position variable selectivity (see W.W., Sept.,
1942), R.F., F.C., 1.F. and special detector.
with glass scale 9inX43in slide rule pattern
pointer, full details now available; the qualitv
of this unit is equal to any straieht feeder. Five
useful books: ' The Brimar Valve Manual,’
2/6; ** Loudspeakers,”” by G. A Briggs (Wharfe-
dale). 5/-; ' Partridee Manual,® 5/-1 Denco
Bulletins, 3/- each: DBT.1 (Practical Design
of Recelvers using Maxi-Q Coils), DBT.2 (De- |
sign and Layout for Turrets, including new
C.T.7 with 5 wavebands and R
age 3d: Denco C.T.6. £4'19/6;
C T4, £10/10, ex-stock. 1gi7 !
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Architect's impression of new factory for
Partridge Transformers Ltd. situated at
Kingston By-Pass, Tolworth, Surrey.

Our  business
has grown
through re-
commendation.

for the present all correspondence
to Brixton address as below :—

, .
¥, stager: post- PECKFORD PLACE, LONDON, S.W.9

] RIERLEY ribbon and armature pici-ups.
filters, amp.ifiers and pre-amp.ifiers.
Arrangements are being made for the demon-
stration of these products by agents throughout
the British Isles, Where arrangements for this
have not so far been completed. it is possible
for our sales representative to demonstrate in
your own home when next in your district.—
J. H. Brierley, Ltd., 46 Tithebarn St., Liver-
pool. 2. (8266
'I‘HE Enock amplifier s expressly designed to
obtain the highest standard of performance
without regard to first cost; total distortion. in-
cluding noise. less than 0.1 of 1% at 12 watts
output. hum level less than —75db, frequency re-
sponse practically flat from 20 to 30.000 c.p.s..
no electrolytic condensers used whatsoever, in-
puts for radio and gram (any type of pick-up).
the pre-amplifier is a separate unit designed to
mount on the control panel or motor-board and
contains all controls. it is low impedance coupled
to the main amplitier, thus tiexible couplings and
hum troubles due to long leads are eliminated;
price £75; tel. or write for demonstration.—
Joseph Enock, Ltd., 273a, High St., Brentford,
Middlesex. Ealing 8103. (2022
FfT'HE now famous Williamson amplifier as
manufactured by Radio Trades Manufac-
turing Co. (Ealing), Ltd.. is definitely acknow-
ledged as the world’s finest amplifier at a reason-
able price (vide numerous testimonials from
famous critics), built to specification from real
quality components on extra heavy gauge chassis
with cover, this amplifier constitutes the finest
product in the trade to-day; if you are genuinely
searching for quality reproduction your search is
ended as we can supply what you want: price
complete with cover £27/10; gram. motors.
tuners, pre-amplifiers, speakers and pick-uPs
supplied; trade enquiries invited.—Write or call,
R.T (Ealing), Ltd., Laurel House, 141,
Little Ealing Lane, W.5. Eal. 6962, (2025
l'NthRbAL LLECTRONIC PRUDUCTS, 36,
J Marylebone High St., London, W.l.

|bpeciahsts n the design and manufacture ot

high grade fidehiy gramophone reproducers and
radio umits. If you are interested in obtaining
the finest possible reproduction from recorded
music we invite you to hear our egu:pment
demonstrated in conjunction with the Wilkins
and Wright coil pick-up and the Wharfedale
corner cabinet speaxer. We will gladly give you
a guotation for the conversion of your existing
radio grainophone into a first-class reproducing
instrument, or for the design and construction
of equipment to your own special requirements.
Write for descripiive leafiets of our range ot
tidelity amplifiers uad radio tuning units. 19900
RECEIVERS, AMPLIFIERS—SECOND-HAND
{‘OR sale, R.1155 receiver, modified, including
power pack; £8.—Box 1504. 1879
1 .C.A. A.R.88, pertect, 10 spare valves; £65.—
, Kenya, Barlaston, Stoke-on-Trent.
l C344, a.c., power pack and speaxer; £12.—
Bloomfield, 27, New Rd., Rye, Sx. [1955
[ ALLICRAFTERS §X24. O.K, but needs re-
aligning.—Muir St., Larkhall, Lanarks.
)ECCA Portroia, perf, radio and gram:; £20.
—6, Ab.ngdon Rd., Kensington, London.
FFERS. -H.M.V. radiogram model No. 531;
can be inspected West End.—Box 2033.
}{ALLICRAFTERS SX16 with cumplete data
book, one owner; offers.—Box 1995, (2039
"[YWO P.C.A. ARB83 receivers with cabinets:
offers.—~Aspinwall Radio, Windermere, (2068
_I_"\van ampiifier (PA.40s), t.ne c.ntrols and
valve current meters; £25 or offers.—Box
1936 1966

SALB. Hallicrafters SX28, £35; SX24, £25; both

» in first-class condition, any inspection.—

Box 2026.

I,IA){NES High Fidelity tuner, £10; Wilham-
son amphfier complete, £15.—33, Baden

Rd.. Brighton. 2004

1\, ORETON Cheyney Silver Dragon, 19v,
J chassis, nearly new, nearest £50.—40,
Hills Ave.. Cambridge. (1835

1] 5 ~ receivers, 10 valves, new_condition,
¢)¢) gerial testd: £7.—J. A. France 58.
Croydon St.. Salford, 5. (2014
I‘ RO Senior, recent model, new condition,
230 a.c. power pack., 7 coils, 3-metre.
crystal, etc.; 35; bargain.—Box 2058. [2101
EERLESS 1148 £52 receiver, perf. cond..
compl. offers? Elect. gram. motor with p.u..
£6.—Oakenshaw Rd., Walton, Wakefleld.
A.C. amplifier, 4 watts o.p. high fidelity. incl.
tene and v.c., o.p. trans., £6,/10.—Haigh.
108a, Nightingale Rd., Carshalton. Surrey.
RS88, two in perfect conditicn, for £50 each;
completely aligned by us.—R.S.S., Ltd..
68a, Park Rd.. London, N.8. Mou, 5533. [1961
I{ .C.A. ARS8 communication receiver for sale,
complete with set of 17 spare valves, in per-
fect candition; £50.—Write to Box 1937. [1972
‘VIRELESS World 2 R.F. 3 valve quality
tuner for use with quality amp.ifier; £6/10.
including valves; new and unused.—Box 1384
I)ROTOTYPE professional receiver, 0.55-30-
mec/s, 10 valves, ready for wiring, 15-coil
unit complete, heavy power pack. Box 2054.
l ECEIVERS with 8in m.c. speakers, Eddy-
stone 640, as new, £25; National NC81X,
as new, £25; National NC45, as new, £15.—Box
1931 (1973

8.
1 ECEIVERS. R1124, complete with 6 Brimar
valves, 13V series, 15/- each; transmitter,
T3135, few only. 17/6 each; plus carriage in each
case. -Hall & Wolsey, 30, Connaught Rd., Nor-
wich, 'Tel. Norwich 25373, (1989
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THE WORLD-WIDE FAMIL
OF HARTLEY-TURNER
ENTHUSIASTS

Two years ago the post-wer Hartley- | 4
Turner 215 speaker was introduced to |
the world. Outside the iron curtain it
has been accepted as a well-spoken |
ambassador of British technical skill and
craftsmanship. In every country where
the truth free from distortion is de-
manded it fills the need with satisfaction
to its owners.

But in its train has come the desire for‘
information and equipment to equal its
performance and this we try to meet by
supplying technical brochures and
apparatus—subsidiary activities forced
on us because, so we are told, the
correct results cannot be obtained
elsewhere.
This has surprised us, but we supposel
it results from never sacrificing perform- | 3
ance to expediency and never departing
from our self-imposed standards of
technical exactitude. The reward is
great—complete confidence in us on the |
part of our customers, but it leaves us
with a terrific responsibility. We can’t
afford to take chances. This should be
of interest to overseas high-fidelity
enthusiasts.

PRESENT PRODUCTS

The 215 Speaker £9. Overseas packing, |
carriage and insurance, 10,6.

The T.R.F. Unit £19 10 - (Purchase tax
in Britain £4/4/6).

The 25-watt Amplifier £39.
packing, etc., about £2/10/-.

Complete catalogue of data sheets free |
on request.

Home construction of the T.R.F. unit|
and amplifier is quite easy with the aid
of our Technical Bulletins (10 - each) and
a complete understanding of the sub|ect
of high-fidelity will be found, as its |
thousands of purchasers will tell you, in
“*New Notes in Radio.”” Cheap reprint
now available at 28, post free anywhere.

Overseas

READY SHORTLY

The Hartley-Turner Selected Record\
Catalogue, the final answer to the
problem ** Which records shall | buy 2’
The whole world of recorded musi:,
examined with minute care to save you |
disappointment and loss through blind
buying. The first issue of lists contains
details of 450 major works and a series
of supplements properly arranged will |
complete the survey of the old and new. |
In a permanent loose-leaf binder. Price
about 25/~. You cannot afford to be
without it.

H. A. HARTLEY

CO. LTD.

152, HAMMERSMITH RD.,I
LONDON. W.6. RiVerside 7387,

| Son, Loose Vill

| EastICrO)d

Wireless World

new valves at list

C()\TD HAND radios.
\ price and components, reasonable to clear;
send sae—Mawson 11. Salisbury St.. Peﬁ‘é;

on
I ALLICRAFTER 8§X-28 Super- Saynder £35;
also SX-24 Skyrider Defian £15; also
rack moummg AR-77, £30; all pertect and re-
aligned.—Box 1486. 1846
NE Cossor television model 1210. completely
overhauled, with 3-waveband radio: £85.—
M. Rushton, 45, Churston Av., London, E.13.
Tel. Grangewood 4274. (1945
JUPERHET tuning unit. 8watt super ampli-
fier. 12in Triplecone speaker, several spare
valves; £31, or near, genuine bargain.—New-
stead, Sherwoud Rd.. Bognor Regis. 11901
l l " at 15/- are all sold, but please send
for lists of sets in stock to-day; new
supphes arrive daily; s.a.e. please; trade lists.—
Duke 219, Iiford Lane. Iiford, Essex. [2079
1 ACK built Tannoy 120-watt amplifiers, two
available, in_ perfect condition. 200-250
volts A.C., onlly £55 each.—Ledgard, Hoile &
age, Maidstone. Loose 83579.
ll:" &~ for sale. completely modified, audio
[9 X9 ] stage and power pack built in, new
front panel fitted. complete with 6in energised
speaker; must sell, owner going abroad; £10.
D. Dixon 15, St. Martin's Grove, Bridlington.
ll 1“ receivers, latest improvements as
19 X9 new, with power unit gear,
£13/10, carr, pd.; 1224A comm. rec., new, 4 10,
calrr. pd.; 1124 rec. with six new valves, 21/-,
carr. pd.—J. Rae, 39, Penn Rd., Wolverhampton.
l ADIOGRAM in_hand-made unpolished wal-
nut cabmel 3 wavebands 2 stages each
of H.F,. LF. L.F. with P.P triode output,
Baker- Selhuxst 12m speaker. Garrard turntable
and crystal _}:lck up; price £65. Tel. Chiswick
3872, atv.er p.m. tor demonstration, or write
Box ) 11920
"’mc s i.f. strip (5-VR91) plus 20 valves,
) etc.. R3553, £3. power units, type 599,
200-250 a.c. in, 15v 3a and 300v 40m.a. d.c. out,
£2/10; V.H.F. receivers, 5 valves, 2 sets Lechar
bars, 35/-; R1124C, 20/-; modulators, types 29
and 208, 5-KT44, 2-U17, 1-MH41, etc., £2/10;
s.a.e. particulars.—G. R. Adcock, Norwich Rd..
Watton, Norfolk. (1970
]}DDYSTONE 358X. grey crackle, 10 coils in
-4 coil box. 3lmc/s to 40k
pack. valves,
transmitter receiver, 100-230v a.c. or 12v d.c..
quality job. 4 compact units, tr. 5v with 4
807, 6 switched bands, 1.5 to 9 mc’s. RX. 5v
superhet r.{. stage. B.F.0.. etc.. 3 bands. 0.4mc/s
to 10mc/s, 6v. 6 output, metered, good condition;
circuit £11/10 compilete.—'* Beam Ends,”" Tre-
garon Ave.. Cosham. Portsmouth.
YWO Sobell model 615 table radios, brand new
condition, but cabinets slightly shop soiled;
one Sound Sales Polyphonic radiogram, unused;
two C.D.P. (Bourne Instruments) recording
machines; one M.S.S. recorder; 11 Constead
| quick start control units for fluorescent lamps
(80watt); 7 1-3amp magnetic cutouts in solid
wooden boxes, 5 2-5amp ditto, 6 5-8amp ditto,
6 5-10amp ditto, 4 10-15amp ditto: all the above
as new and unused; offers, either for the whole
or for any item.—Peter Granet, Stoke D’ ?ber-

non, Surrey. 1969
NEW LOUDSPEAKERS
I OLA 12in mains energised loudspeaker, less
transformer; £5.

-Bishop, Forthview House,
Dalmeny, West Lothian. (1881
in
) 14in X 15in, 6-way vol. sw,, 2-3 ohms, good
condition, ex-Admiralty; 27/6.—Beam Ends,
Tregaron Ave., Cosham, Portsmouth. [1884
RITE for details of the new Fiexicone con-
version which considerably improves repro-

| duction of speech and music to existing speakers,

—Looker’s Quallt) Radio. 106, Davidson Fd
923
GH nllty, precision-built eakers.
Ticonal magnets, detachable dmp ragms.
die-cast chassis, twin cone.—Broadcast &
Acoustic Equipment Co., Ltd., Broadcast House,
Tombland Norwich 26970. 643!
.S.A. make re-entrant horn public address
speakers., brand new, wirh built-in trans-
former_0-250-500-1.000-2.500 ). complete with
collapsible 8ft super tripod and universal fitting
| bracket, nearest equivalent on home market over
£20. our price £8 8 c.p. These can also be
supplied in sets of four in special fltted transit
case for £30 per set, inc case, c.p.
FRITH RADIOCRAFT, Ltd.. 69-71, Church
Gate, Leicester. (2123
T|YHE Mordaunt Duplex Reploduuer has a treble
section which employs a high-fiux P.M.
unit having a specially designed exponential
twin cone; this last. together with low-trequency
filtering, avoids inter-modulation. feather- edge
| eflect and decay factor troubles; the trequency

| response is exceptionally smooth up to 20.000

c.p.s., and the transient response is of a very
mgh order; the unit feeds into a multi-reflector
| assembly which gives, with the aid of the sur-
rounding walls, the wide dispersion and free-
dom from point-source effect so essential to
realism and atmosphere, price 98gns.; white
nood skeleton model, £88. Telenhone or write
for a demonstration, —Joseph Enock, Ltd., 273a.
High St., Brentford, Middlesex. Ealing 8103,

‘LOUDSPEAKERS SECOND-HAND

in Baker p.m. 150hm: £6.--Cameron, Muir

|2

St., Larkhall, Lanarks. 015
\70101‘, twin unit, 100 200 field. as new:
offers. 65, Clayton St.. Colne, Lancs.

c/s. Xtal gower
good condition, £17,10: aval |

[1886 |

heavy duty in strong grey wood cabinet, |

Novenmber,

YOU

can become
a first=class

RADIO
ENGINEER

1948

We are specialists 'n Home-
Study Tuition in Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well-paid
employment or profitable

spare-time work.,

T. & C. RADIO COLLEGE

King Edward Ave., Aylesbury, Bucks.

(Post in unsealed envelope, 14. stump)

Dlease send me free details of vour Home-
Study Mathematics and Kadio courses

ADDRESS
W.W.5T7,

VOLTAGES
100/110 110/120
65 watts ] :
Fitted with oval tapered 120/130 200/22
bit or round pencil bit 230,250
125 watts 100/110 110/120
o 0/250
Fitted with oval tapered 200,220 230/28¢
it or round penal bit
240 watts 107110 uo/;;:
Eitced with oval tapered 200/220 230/
bit

Electric Soldering Irons
Write TODAY for folder Y. 10.

W, T. Henley's Telegraph Works Co. Ltd.,
Engineering Department,

§1.83, Hatton Garden, London, E.C.I.
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ARTLEY TURNER Duode 1250 field with
trans., £5,/10. ditto 2500 field with trans.,
5.—31. Barmpton Lane. Darlington. 12028
VOIGT l]ght twin, H.C. horn, bass chamber,
erf nearest £22/10, comp.——Orchards.
bummerhlll Lane, Haywards Heath. Tel. 144,
7OIGT corner horn laree Halford radiogram
ChassiS, nfotor and’ conhossedr pifk-up;
£60, or separately; seen Midlands.—Box 1934.
AKER 12in. triple cone with P.P.P.X4
trans., £3; Williamson cutput trans. (Gard-
ner’s), £3/10; mains trans.. condensers, cine |
camera.—201, Plum Lane, London, S.E.18.
()FFhRS for Vitavox Bi-tone cabinet spkr..
Vitavox 72in flat exp. horn, Vitavox B type
press. units, Rola G.12 chassis spkr.. super 50-
watt Vortexion ampl.—Aspinwall, Windermere. |
KER super quality 12in triple cone speaker
with Ticonal magnet, complete with infinite

November,

baffle cabinet in veneered walnut, 15ohms

speech coil; £7/10; new and unused, half

original puce —Box 1383, {1764
UYNAMOUS, mUTORS, ETC.

EX -W.D. A.C. motor, 1/20 to 3hp. 220-400 3- |
phaxe, send for lists.—-Radiovox, Oxlmd
Place, Leeds. (19
PLUG on dynamotors for BC453 etc., 14 volts
in, 230 volts out, 12/6—Lawrences, 61.
Byrom St.. Liverpool. Cen. 4430. 200
ELECT 'IC motors.—Our famous range of
motors again available from stock: example,

1,hp single-phase, 200-250v, 1.400 rpm, from
£6/16/6; send for lists.—John Steel, Bingley,
Yorks. ’ljel 1066 (4 lines). 996!

8

BATT!-.RY chargers for home and export, 4

models, 2-6-12v, 1, 2 or damp d¢, any mains

voltage; generous trade terms; write for cata-

logue.—Tel. Hoddesdon 2659, The Banner Elec-
tric Co., Ltd., Hoddesdon, Herts

JEW petxol generators, 15v 600-watt. self-
A starter, 4-stroke engine, air-cooled. auto.
cut-out, ammeter, first-class job, £24; Exide
6v 120 a/h batteries, fully charged, with acid,
%4/7 '6.—Pearce, 66 Gt. Percy St., orlldgg

ALL types of rotary converters, electric motors,
bauery chargers, petrol-electric generator
sets, etc.. rotary transformers, input 12v d.c..
output 600v at 250ma .price £4/10 each nett.
post paid; J.A.P. No. 2A engines, 1.2hp at 2.600
rpm. complete and ready for use. £17 nett. ex
works.—Ward, Lordscroft Works, Haverhill, Suf-
folk. Haverhill 253-4. 17503
A .M. disposals.—New portable petrol electric

generators in original overseas wood cases,
output 12-15 volts 600 watts d.c.. self-starters,
hard service spares. tool kit, £25; 18in-30in
Turnbuckles, 4 for 10/-; rotary converters input |

24v d.c., output 230 a.c, 100 watts,
44-012 "unicel cable. single, £10,
1.000 yds: Di-pole aerials, 601t. co-axial. £1;
all new, carr. pald —Wild’s Radio, Victoria Rd.,

Fenton. Staft. (1544
/6 charglng switchboards, 12v-32v, 500
and 1,260 watts, volts, amps, cut-
outs, fuses, resistances, etc., 4 take-offs, superb
unit, in case, or send £5 carriage paid: 75/-
dynamos, 24 volts, 1.000 watts. 9inX7in, %m

splndle or send 80/- carriage paid; 75/-. 230

1/50, L;hp electric motors, incorporating 1260
cycle converter, or send B80/- carriage paid:
58/-. mains transformer switchboards, 230v ac
to 12v, 5 separate take-offs, complete distribu-
tion panel all switches, fuses, amps, etc., brand
new, or send 60,- carriage paid; 55/-, electric
motors, 12v and 24v, Y4hp, 4inX4in, with lin
spindle for drive, beautiful job, or send 60/-
carriage paid: 45/-, dynamotor units, containing
12v, 24v, 130v and 300v dc dynamo or suitable
as 6v. 12v or 24v motor, approx. !ihp, 1linX
5in, with spindle to take small grindstone, mop.
etc.. also contain adjustable 24v cut-out auto-
matic voltage control. smoothing condenser, re-
sistances, and many other extremely useful fit-
tings, beautifully made or send 50/- carriage
aid; 38/-. radio wavemeters, adustment dial,
g50-370 Mc/s, beautiful instrument in case, or
.send 40/- carriage paid; host other valuable
equipment; lists free. —Benmotors, Summerley
St.. Earisfleld, S.W.18. Wim. 3833, (100 yds

S. Rly. Electric Llne. 10 minutes Waterloo.)

TEST EQUIPMENT

“TESTON analyser, £8; all-wave osc., £6.—
Box 194 998
VO 7. as new. £15.—Constable, 21. Fourth
Ave., Bridlington.
AYLORMETER 90A.
10gns secures.—Box

£7;
damaged,

AYLOR model 47A valve tester/analyser in
carrying case, a.c.. as new. £20.—Box 1985.
B .P.L. signal generntor mains operated, also
Avo battery driven, both practically new,
Tel. Bat. 8138. 51
OSSOR double beam oscillograph model 339.

/ perfect. £30.—Write Cox. 39. West St..
Bognor Regls Sussex. 1937

) 63
%ood condition; offer

<]

OSSOR 3332 4l4in c.r.o. internal T. base.
amplifier and coils, perf. condition; seen
London: £17.—Box 1997, 7
ULLIN series 100 meter. 8s new, £8,5; 802,
new, ACS/Pen, new, 10,- ea; * Wireless
World " 1944; offers.—Box 1501 (1873

HAUVIN ARNAUX universal pocket meter.
C size 114in. 3in, 5in, very handy; only £5.
also 9m CRT electromagneti¢c MW22/7. £5.
~—BoX 11843

ALE test equipment, Avometers, Avorinors,
S testers. signal ¥enerators big reductions:
list s.a.e.—Young. Old ' Shoreham Rd.. |
Southwick. Sussex. (1931 |

| gin. diam. gin. thick, with 3/16in. centre hole,

World
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Conslruclors & Experimenlers

METERS. Frequency meters, panel mounting, |
Croampenel MNalder 4ip. dal:l 2 2-zcale /060
cycles and 350/480 cycles, flush f‘mng £6 each
delivery ex-stock. Watt meters. Met. Vic. range
5-30 K.W., full circular scale é}in. dia. 230 volts
3 p.h. 50 cycles with compensator £5. Voltmeters
1'C 4in. dia,$/Bd. G.E.C. 0-60 volts A.C. 45 -. Am- |
meters |/C 4in, dia. S/Bd G.E.C. 0-40 amps A.C.
45'-. Ammeters 5in, dia.|'C 0-14 amps. A.C, 35'-,
Small panel meters, ammeters 50-0-50 amps. 15/-,
20 amps 12 6, 20 volts 10 -, 100-0-100 voits 10 -,
25-0-25 m.a. 12/6. Cambridge dial Thermometers
0-70 degrees £4'10'-. Ohm-meters Evershed in
new condition reading 0-0.1 ochm in polished wood I
case with space for cell and with leather case
and carrying strap £7/10 .
SMALL MOTORS. Sewing machine type, |
square construction with pulley belt and bracket |
easily connected to ordinary domestic sewing
machine, 1,25 h.p., 230 volts A.C. new, £4. Foot
control, 55'=, 50 volt A.C. series motors 1/12 h.p.,
with double ended shaft governor fitted on one
end, £3.
DYNAMOS. For windmill work 12'I5 volts
10 amps, 600/1,000 r.p.m., C,A.V, make, weight
24 1bs,, 104 x 5in. dia., double ended shaft, £5.
12 volts, 30 amps., 2,000 r.p.m., £4. 12 volts, 10
amps., 1,400 r.p.m., 45 -,
PUMPS. Suds motor pumps.
3 p.h.50cy, 2,800/3,000 r.p.m., 1/6 h.p., 240 g.p.h.,
15ft. head, £4/10 =, 1/4 h.p., 10ft. head, 240 g.p.h.,
£4/10'-. |/'t2 h.p., 10ft. head, 600 g.p.h., £4.
PRESSURE GAUGES. 7in, dia. vacuum 30 Ibs.,
pressure 15 Ibs, per sq. inch, brass case, £1/5'-,
Bourdoir Boost gauges plus 8 and minus 7 Ibs., 7 6.
SOLENOI Powerful electro magnetic
D.C. iron clad Solenoid §in. core, weight | Ib.
10 ozs., screw-in core for use on 6-25 volts to lift |
7-28 bs., Type No. |, 4/- ; Type No. 2, with 3
separate windings, 4/6 ; Wound Solenoid coils,
27 gauge enamelled wire, excellent as H.F.
smoothing filter choke, 2/3 each.
CUTOUTS. Auto non-mercury in bakelite
case, 3 x 3 x 24in., I8 volts 30 amps., 21/-. G.E.C. |
12 volts |15 amps. non-mercury auto cutouts, 4/6. |
CIRCUIT TESTER. Self-contained Govt,
model unused 6% x 34 x 2}in. almost pocket size,
useful for all electrical circuits, totally enclosed
in polished wood box with carrying strap and
contact switch, 12/6, with battery,
VARIABLE slider resistances 3 ohms 10 amps.,
17/6, 1.2 ohms |5 amps., 12/6, 11 ohins 45 amps.,'
12/6.

& PANEL DIMMER I

400/440 volts

RESISTANCES.
Totally enclosed 100 ohms, amp.,
2/6, 50 ohms, % amp., 2/6. Wire
wound open type, porcelainform-
er iI0ohms, | amp., 2/6.
TELEPHONES for House or Office. Con-
structors’ Parts for your own set-up. Ex-G.P.O,
stocks, wall type, comprising Bracket Mike,
Transformer and Condenser, Magneto Bell in
walnut cabinet, 8in. x 6in, x 3in., fitted terminals
and connections, Switch Hook and Contacts,
Hand Magneto Generator and G.P.O. Receiver,
35 - per pair, with wiring diagram.

CRYSTAL SETS. The famous
Lesdix Boudoir crystal set.
Special perspex former wound
for crystal reception, variable

condenser tuning semi-perm.
detector, bakelite case and
terminals, 17/6. Headphones,
10’ pr. sensitive to crystal

reception and fitted headband
and cord. Order early for|
seasonal gifts.

D.C. Electric magnets,

MAGNETS.
10 oz., lift on 2 volts I} Ib., 4 volts 3 Ib., 6 volts
4 Ib., new surplus, 7/6 each. Permanent powerful
flat bar magnets, 2§in. x lin. x }in., drilled 2 holes

weight

each end, and any pole pieces,

2/- pair. The
wonder Midget magnets.

Alni perm. steel disc ;

3/6 each. Large stock of Horseshoe magnets.

Send for special Magne: Leaflet.

PARCELS. 10 Ibs, useful oddments for the

junk box. All clean, dismantled from Govern.

ment and other surplus apparatus, 7/7 post free.

(Not for Overseas buyers.) '
Please include postage for mail orders.

ELECTRADIX RADIOS

Queenstown Road, London, S.W.8.
MACaulay 2159, 2 |

214,

Telephone :

“n plane
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()NL Ekco television pattern generator, £6:
Taylor universal test meter. model

hton, 45, Churston Av., London, E. 13
Tel. Grangewcod 4274, 1944
OSSOR D.B. oscillograph, new, £40 or offers;
~/  test set 1-56-c. good condition, complete.
£30 or offer. Pan,e, Brlers Mostyn Rd..
gronant, Prefulyii, N. wale 1968
\ EE-MEG 1nsuluuon testers by E. & V.,
new, in leather case. £8; also few s.h. at
5/10; price includes carriage, etc.—Sound Ser-
vice. Main Rd., Gt. Blakenham, Ipswich. {1905
IAINS operated industrial osc.llo»copes with
12in non-persistent tube in metal, console
cablnet £15. A fine selcction of standard signal
generators from £20 ea.: these two items callers
only or delivered London area.
TEST set Type 204. An audio frequency oscil-
lator covering from 20 cycles to 40 Kc/s in four
ranges; a precision instrument with a beautifully
calibrated dial; ready for use on 230v 50-cycle
A.C. mains; price £10 plus 10/~ carriage, Full
range of components available; send for list
of other bargains. A so see disp.ay _advert
in  this issue on page 63.—Charles Britain
(Radio}, Ltd., 11. Upper Saint Martin's Lane,
London. W.C.2. Temple Bar 0545.
LL-WAVE B.P.L. sig. gen.,
12 volt 5 amp rectifier, 28/-; unused
Douglas H.F. coilwinder, £20: Douglas triple
wave winder, £50; both machines complete with
motors, R/carriers and c/shafts,—Box 1986.
CRYSTAL Multiplier with 80% oscillator, spare
valve accessories, instructions book’ this
fine American unit is brand new and offered at
the exceptionally low figure of 75 -, carriage
paid.—L. Wilkinson, 203, Lowe:r Addiscombe
Rd., Croydon (2108
r ‘AYLORMETER 81C (20,000 o.p.v.) with cap
and ind., adaptor, £11; Avometer 7, £15;
Avo testbridge, £8. Avo mains oscillator, £10;
Mullard Bloo (oscllloscope foundation umt)
£6; all in new condition.—Box 1930 {194
VOLTMETERS, 0-300 a.c. moving iron 2l/,ln
dial, brand new, 17/6 each: also 0-15volts,
15/-; thousands of instruments in stock at low
prlces. including American Test oscillators. 40/
megacycles, £12/12, for mains or bat.—Wil-
kinson. 204, Lower Addiscombe Rd., Croydon,
FINEST equipment.Circuit diagrams and draw-
mgs available for signal generator, Model
748, kes-50 mcs, signal tracer 848, range
100" kcs-20 mcs meter indication, valve volt-
meter 948, three ranges 0-100 voit drawings.
etc., 3/6 per set, all parts and calibration service
available.—Radio Development Co., Moreéon-

[2043
unused, £12;

hampstead, Devon. 033
() ClLLOSCOPE and wobbulator complete for
T.B, 10 ¢/s to 350,000 ¢/s, X and Y
plate amplmers easy to handle and has out-
standing performance. brand new and fully
guaranteed, immediate delivery complete with
set of leads and booklet on oscilloscope technique.
—Write for further details to Erskine Labora-
tories. Ltd.. Scalby. Scarborough. 11648
ICROAMMETER, E.T.E.I. model 23, 0- 00.
3iin diam., as new, boxed, 45/-) -
ameter, m.c., d.c., 300ma, new, boxed, 10/ :
Taylor output power meter, 0.01 to 2500m\\
205 to 20,000 ohms load, as new, £15;
universal test sets, 20.000 ohms/volt,
£18; cathode ray tubes, 5 CP1, with base and
mumetal screen, new, unboxed, 45/- —Box 1477,
ETERS—O 1ma, 214in, m/c, 13 6; 3.5 amp.
A 2in T.C., 5/-; 30 ma, 2in, m 6/-, 4 amp
. thermo-coupled, 7/6 double readxng 40-
120ma. 2in, m.c., 8/-; Loin, m... 9 6
15 volt, 21/21n mc. 9/6; 300v 2'/; m.c 12/6
30 amp, 6in, m.i Ironclad 35/-; B GOOOv. iain,
m.c.. 57/6: 3.500v. 3in. m.c., 20/-; 150-volt.
21hin, myc, 107-; 15v/600v, double reading. 2in.
m/c, 8/-: 2in meter movements with magnet
(500 micro-amp), 2/6; post extra; ex-R.A.F.
2-valve (2-volt) microphone amplifiers, as used
inter-com., in self-contained metal
case, can be used to make up a deaf aid outfit.
intercommunication system, or with crystal set.
complete with valves (also’ unused), 20/-. post

1/6; letters only; new 1llustrated list sent on
request with 1d stamp and s.a

HIGHSTONE UTILITIES, 58, New Wanstead
London, E.11. 2031

EW ex-Govt. bargains! Send 1d s.a.e, for
radio/elec. list! A few examples: All brand
new, boxed, m/coil. electrostatic voltmeters (Elec.
Inst. Co.) 0-5,000 volts, 3'%in round dial. flush
fitting, fange 4ljin. 30/-;” ammeters (M.L.P.)
0-20 amps. round 21/.1n flush, 7/6; milliammeters

(Sangamo Weston) -350 m/amps, thermo-
couple, round 2in Fpr 5/6; ditto (Ferranti)
0-200 m,amps H. thermocouple, round 2in

proj.. 7/6. microammeters, visual indicators No.
3 contg. 2 comp. Weston 300_m1croamp move-
ments in bakelite case. round 2%;in dial. 2 scales.
2 lamps with SBC holders complete 7:6 ea, 12/-
pair, or 48/- doz; fuel content indicators contg.
a single movement with 2 tappings giving {.s.d.

0-300 or 0-500 microamps., 7 6 ea /- pair. or
60/- doz; Wee Meggers, 250 voit, brand new,
le: ather case (iist £13), £7/10.—A.C .

nndon W.4 (Chiswick
1601), or 15, Lawrence thampton f1911
TRANSMITTING EOUI ENT
FOR sale, transmitter. high Q. Vlax B4,40.
comp.ete with 2 crystals and mike, in new
condition; £80 or near offer; can be seen in
Fleet Street by appointment.—App’y Box 1929,
MERIC, C.W. transmitter, 3-18.1 mc/s,
A comlnuous coverage on M.O., can be used up
to 240 w. complete with L.T. transformers but
no H.T.. and in good order; £35. carriage Fald
-Box 1533.
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THE A.C.R1155 COMMUNICATIONS
RECEIVER. This superb R.,A,F, 10-valve
superhet covering 75 kes-18.0 mcs in 5 wave-
bands, converted for use on A.C. mains and
complete with speaker in a:rrac ive cabipet,
is now available at ONLY £18 10/-.” Send for
fully illustrated descriptive Ieaflet.
EX-R.A.F. 10 VALVE TX RX. Operates
between 155-185 mcs and easily convertible
for Amateur use. Contains shoals of TX gear,
and 2 valves RK34, | type EFS0, 4 type SP4I,
3 type DI, and a 20 wate rotary transformer.
ONLY 39/6. (carriage 5/-)

EX-R.A.F. BATTERY AMPLIFIERS. A
very fine battery amplifier used by the R.A.F.,
for intercommunication in aircraft. Makes
an ideal pre amp stage for gramo pick-up,
etc. Complete with valves types QP2l and
210LF, Operating voltages 2 v, LT and 120 v.,
HT. BRAND NEW in transit cases. ONLY
25'- (carriage etc.,2'6).

INSULATION TESTERS (MEGGERS).
Ex-R.A.F. Brand New Insulation Testers by

Evershed & Record. Pressure 500 v. Listed
at over £12, our price ONLY £8/10/-.
BATTERY SUPERSEDERS. A superb

American made Vibrator Power Unit operat-
ing from ONLY 2 VOLTS INPUT, and deiiver-
ing 1.4 v.LT, 90 v. and 180 v. HT, with provi-
sion for GB. Fully smoothed and requiring
little adaptation for use with normal battery
receivers. Complete with two 2 volt accumu-
lators in metal case ONLY £4 10/-, (carriage
S/-), or the V.P.U. only at £3, (carrlage 2-).
Illustrated leaflet available on request.

C.W.0. Please S.A.E. for lists
’ U.E.I. CORP.,

THE RADIO CORNER,
138, Gray's Inn Road, London, W.C.I.
(Telephone TERminus 7937)

Open until | p.m. Saturdays, we are 2 mins.
from High Holborn, 5 mins. from King’s X.

MOVING COIL

AMMETERS & VOLTMETERS

ExGOVT., NEW, UNUSED & BOXED
Oftered at a fraction of original cost

FINEST QUALITY PRECISION
INSTRUMENTS

by tamous makers such as Ferranti, ’uihn,
Metropolitan Vickers, Sangaimo Weston, G.E.C.

AMMETERS
2m. Flush, 50-0-50 amp:

VOLTMETERS
2in. Flush, o-30 volt 2in. Flush. o-2¢ volt

All at 3/41 each.

Cash with order only.
Secure vours now —limited quantn

H.H.LINTON &CO., LTD.
34 Osnaburgh St.,London,N.W.1

£-USton 8406

Carriage pandl.

Felephone :

| Bretherick. 37, Hillerest Rd.,

| speaker,

Wircless World

YOMPLETE transmitter-receiver assembly in
~ rack, details and photqgraph from
Romford. (2091
FIPRANSMITTER-Receivers, Type T.R.9's with
valves £4, without valves 50/-, carriage
5, -.—Smith, Highworth Rd., Faringdon, Berks.
RAND new, American ex Army tuning units,
-TU. 93 ard T, . - ix blker esackle
cases, 17,6 each, without ‘case 14/6 each: prices
include  carriage.—Simcock, Beachfield Kd..
Grappenhall, Cheshire. 2123
YCR-522, £3 10 ea.; 832 new, 30 - ea.. TX-RX
) power pacxks. 1,200 . 221
6:3v d.c. at 13 amps,
5 KT44s. 1 MH4l. 2 VU17, for
Getai's.~— Hughes. Tonning St.. Lowestsf ll926
NTENNA relay units, BC442. include change-
over relay (12-24v), 0.75 amp thermocouple
meter, SOpF vacuum condenser, spring ter mlnals.
etc., new, boxed, 7 6 each: items separate, relay
4 -, meter 3,-, vacuum_condenser 2/-, spring
terminals 3d each: send for list transmitting
equlpment at reasonable prices.-——Box .
A RICAN power packs for QRP to QRO
at the turn of a single knob Input 100-250v
A.C. 50 cs, output 12v 14a A.C., 12v 2a D.C.,
1.000v H.T. constantly variable between 1v and
1,000v_at 350mA through auto transformers
controlled from front panel, filament and H.T
voitages metered: fitted three circuit breakers
local ‘remote control of H.T.. time delay sw itch.
safety door switch, motor blower extractor
thermo controlled, pair 866 rectifiers, cable con-
nectors, magnmcem black crackle case, all as
new in original transit case; £14,10 c.p.; Junior
r]'nodel as above,_ less meters and H.T. fixed at

000v_350ma. £10 c.p.

FRITH RADIOCRAFT, Ltd., 69-71, Church
Gate, Leicester. 12123
CRAMOPHONE AND SOUND EQUIPMENT
JIMON SOUND SERVICE have recorders ig

- ead..

) stock. (87

\VILKINS Wright coil, P.U., with trans.; £5.
—Westw o Liskeard, Cornwall.

I EXINGTON Senior pick-up, unused, £3.—

< 29. Thwaite St., Com ham, Yorks. [2046

6)4-VALVE Ro)a!e iogram for sale.—

~ St. Gellert, Southcourt Ave., Bexhill.

] .G.D. chassis, speakers. also gramophone
motor and crystal pick-up: £30.—Box 1935.
OLLAR A.C. motor,crystal p.u. autostop

12in. new, unused. perfect, £9.—Box 2029.
EXINGTON Senr. pick-up. trans. sapphire.

4 unused. two purchased. £4/10.—Box 2028.
UDIX motor & Connoisseur ov.v.. £7: Brier-

£ ley JB/P 1. p.u.. £8: Wharfedale separa-

mr £2 lO-—Box 1529. 00

RRARD radiogram units, single record,

I new. type E, A.C.. with pick-up. 0.—

Marcus, 149, Herent Drive, Ilford. 11933

] ISCS.—12in metal acetate blanks for record-
ing. 4/- each.—Ledgard. Hoile & Son

Loosc Village, Maidstone. Loose 83579. [2045

fI'RANSFORMERS. tone control and filter

chokes for all ** W.W."” circuits.—R. Clark,
30. Langland Cres.. Stanmore. Mdx. Wor. 5321
“71 KINS Wright coil pick-up and scratch

filter, £5 10; Mieco moving coil micro-
vhone and Lranstolmer. £3 10.—Tel. New Cross
3973 after 2065

\ AGNETOPHONE (Dora). bhand sound re-
A cording and reproduction machine for
| e, semi-portable, enty nf spare band. 12

ts 1 amp; ofrexs—Box 19, 49

A
\I.G recorder cutting mechamcmc heavy duty.
.78 rpm. 220v motor. Dra‘owid 1 000-ohm
cutting head. output meter on trame; £40; sell
separately.—Radiovox. Oxford l Leeds,
.D.P. recorder: Vitavox, B.T.H. and Rother-
mel mikes: Quartermaster drill: 2 S.
p.u.s, etc.; s.a.e. full details; others items cheap
—-Bourne, 27, Beaver Rd.. Manchester, 20. [2085
NFINITE Baffle corner deflectors, scientific-
ally designed acoustic chambers as reviewed
** Wireless World."' June:. send for catalogue.—
Broadcast & Acoustic Equipment Co.. Ltd..
Broadcast House, Tombland. Norwich 26970.
JIMON SOUND SERVICE can supply vour
) needs. [8712
YARRARD a.c. motor and pick-uo. unused,

X £7; Wee Megrer with case. 500v,
latest American 1,000 opv universal meter, £6.
15 ohms. new.

Wharfedale 10in golden unit.
£.2/5.—Wilson. 86, Wilton Rd., Manchester. 8.
*\ OVING coil hand microphones (No. 13).
1 2%,in diam.. press to talk switch. soft rubber
mouthpiece, coil 40 ohms d.c. res., super per-
formance. 4/6 each. 42 - per dozen. meters.
0-5ma. 2in square. 6/- each. 60 - per dozen.
all goods in original packing and brand new;
prices inclusive of postage.—Dee, 50. Rolls Park
Ave.. South Chingford. London, E.4. [1878
D>ROFESSIONAL recording equipment to the
trade: M.S.S. recording machines. recording
amplifiers, ribhon and M C microphones, blank
discs. etc., etc.. gramophone motors and light-
wenght  pick-ups. radio pre-stage units and
quality speakers, all from stock on full trade
teims; Victor 16mm talkie projectors for immec-

diate delivery.—Sound Discs (Suoplies) LUrd
37. Hoghton ﬁt Southport. Lancs. [1199
ECORDIN! equlrment.—Bourne C.D.P. re-
corder, th run-off. etc., £40: the

new C.D.R. 4Ba complete recorder and plav-
back unit with pick-up. m.c. mike. and stand.
price £210/14/10: send for {full de-
scription of this the latest in recnrdmg equip.:
g od stock of grade 1 discs in stock. 5in 1 6
6in 2/-, 8in Y 10in 4 6. 12in 6/7, etc.,
sapphire cutters, %V[ steel. 12 for 8/~; mikes
all types suppled orecambe Sound éervice,
1-6 Green St.. Morecambe Tel. 1819

November, 1948

THE

replacement chassis
fitted with new dial.

14 gns. pius P.T. £3.3.3.
or as kit of parts for home
construction from £8.10.

Set of constructional blueprints 4 -,
Also available as feeder unit feeding
push-pull amplifier.

Special Offer. Few only DENCO four wave-
band S-valve superhet chassis at £14 each,

including tax. Cabinet to suit, £1.19.6.

TELEVISION. Send for 70-page booklet on

television construction 2 8d post free.

Components and chassis available. Focus coil

assemblies 30'-. Combined EHT and LHT

transformers £5.15s.
Illustrated leaflets gladly scnt upon receipt
of postage from

THE TELERADIO CO,,
157, Fore St., Edmonton, N.18

Specialists
in
HIGH POWER - HIGH QUALITY

PUBLIC ADDRESS
SYSTEMS

AMPLIFIERS

from 150 W to IkW

W. Bryan Savage Ltd
WESTMORELAND ROAD, LONDON, N.W.9

Telephone : Colindale 713/
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|948 15 watts P.P.output, Garrard R.C.65
auto changer, mahogany cab net; best offer over
£130.—Frampton, 19, Warley Rd., Scunthorpe.
VALVED
NEW unused American types, in boxes, 2/- —
7/-; s.a.e. list.—Box 2032. 62
NEW American bagnatrons 725A, 2J39 and
e other types.—Gee Electric, 15, Littie New-
port St.. W.C.2. Ger. §793. (1935
MERICAN R.C.A. 5R4G, identical 5U4G but
rated 650v, 250 _mas, new, 4/6 each, 3 for
12/6, 1 doz 45/-.—Beam Ends, Tregaron Av.,
Cosham, Portsmouth. {2126 |
COMPUNENI> 5eLOND.-HAND. SURPLUS
1QUTHERN RADIO'S wireless bargains.

BENDIX Command equipment., BC453 (190-550 |
ke/s), BCA54 (3-6 mews). BC455 (6-9.1 megs(,
6 valves, 128K7 (3), 12SR7 (1), 12K8 (1), 12A6
(1), brand new, in seated cartons. 35 - each,
plus 1,6 postage, ideal for conversion to Q fiver,
car radio or a.c./d.c. sets; few only BC455 (modi-
fied), 28-31 megs, suitable for television sound,
valves as above, 50,-, plus 1/6 postage; V.C.R.97
tubes, brand new, ideal for television, 47/6 each.
Farriage and packing 5 - extra; V.C.R.97 bhases,
2/6 each, post 6d; whip aerials, 15 teet, in seven
sections, 5/6, plus 9d postage; batteries, 67'%
volt Ever Ready MinimaXx for personal sets, etc..
5/6, post dd; (sealed cartons of five, 25 -, plus
9d postage); M.C.R.1 batteries, 90v h.t.. 7'%v
1.t., 6/6 each, post 9d; 22'. volt plus 45 volt
combined, 5/6, plus 9d post; (sealed cartons of
4, 20 -, plus 1/- post); 22!, volt, 4/6, plus &d
postage; (sealed cartons of 4, 16/-, plus 1/-
postage): 1Y, volts, ideal for bell batteries, etc.,
3/- each, post 6d; (sea'ed cartons of 4, 11/-.
plus 1/- post); throat microphones with three-
foot lead and p.ug. 5 -. post 6d; moving coil
headsets and microphones. 12/6 per set, post
tree; brand new; Westectors W.X.6 and wW.112,
6 - per dozen. post 4d; American radio pub-
lications, by Radio Craft; Advanced Service
Technique. 3 '6; Handy Kinks and Short Cuts.
3 6; Unusual Patented Circuits. 1944-1946, 3/6;
Elementary Radio Servicing, 3/6; Radio Ques-
tions and Answers. 3/6; All About Frequency
Modulation, 3,6
SOUTHERN RADIO SUPPLY, Ltd., 46, Lisle St..
London. W.C.2. Gerrard 6653, (2077
Q_l: relays and 12 selectors for quick sale.—
~ Ashbury, Weald Rd., Sevenoaks, Kent.
JUPPRESSORS cont. 8 .1xf 350v condensers.
b 1/- post free; quantities at reduced rates.

November, 1948
Reynolds qua.ity radiogram, 16 valve, |
|

Smith, Highworth Rd.. Faringdon, Berks. (1850 |

OUGLAS No. 3 automatic coil winder, 3
! Dop%‘las wave winders, all excellent condi-
tion, with attachments, spares; £35 each. or
£110 the lot; (Herts).—Box 2030. [2064a
VI‘ELEVISION sound or vision units,
stages. 1 detector and 1 Video amplifier,
brand new: only 45/- each, carr. paid. L. Wil-
kinson, 204, Lower Addiscombe Rd., Croydon.
E.H.T. transformers, mains transformers and
4 chokes for electronic engineering home-
built televisor: delivery ex-stock.--Metropulitan
Radio Service Co., 1021, Finchley Rd., N.W.11.
Tel. Speedwell 3000. {1678A
EHT transformers, mains transformers and
chokes for general purpose oscilloscope, as
per W.W. May. 1948. de.lvery ex stock. -Metro-
politan Radio Service Co.. 1021. Finchley Rd..
N.W.11. Tel. Spesedwell 3000. (1265
v OU'LL probably get it at Smith's, Edgware
Rd.! "’ Everything for the construc-
tor. from a 1/10walt resistor to a radiogram
cabinet; lowest prices. biggest variety.—Near
Metropolitan Music Hall. Pad. 5891. (8005
rPVELEVISION aerial equipment, 5 types fully
waterproofed aerials available, poles, lash-
ings. ail types of feeder in stock; send for bro-
chures; aerials installed.—Wolsey Television.
Ltd.. 75. Gresham Rd.. Brixton. S.W.9. Bri. 7566.
b‘ERRANTl 7.5 kva moving coil voltage regu-
lators. input 200-250v+8% —12%. 45/66
¢ps, output 200-250v + ..%. frequency compen-
sated, as new and unused, with handbook: offered
at a fraction of list price to clear; (Herts).—[—-zl?)ox
64

031.
"PVELEVISION scanning coil assemblies, as used
in our own equipment, suitable for ** Wire-
.ess World " receiver design, high impedance
trame coils. low impzdance line coils; 32/- ex-
works.—Clive Courtenay & Co., Ltd., 5, Horsham
Rd., Dorking. Surrey. 1579
()SMOR RADIO PRODUCTS. Ltd.—All com-
ponents for the Osmor superhet. available
at attractive prices. including the famous Q coil

pack. etc.. desipned tor easv assembling and per- |
fect matchin Send s.a.e. for free literature
(6 Bridge View Works. Borough Hill. C [

rovdon
11773
ECTIFIERS. 24v la, 5 - cartridse fuses, all
sizes 250ma to Sa. 1 - doz; uerial insulators,
2 link 4d. 3 link 6d. syn clock motors, 1 rpm,
high torque. 15 -: rubder adhes.ve tape, 5/- doz
rolis; 0.lmfd meta! tunulars and 0.01 mica, 6d;
panel ind cator lamps, 4 - doz. —The Amateurs
Den. 181, Lake Rd.. Portsmouth. 11910
l' ITS in semi-wired state, complete in every
A\ detail, all main components mounted and
wired, beautiful walnut cabinet 13inX8inX6in
deep. M L wavebands. 3 valves plus rec.. a.c. d
mains, 4 controls, vul. off, tone-W/c-tuning,
wiring time 1 hour. instructions included: price
£7 17/6, c.0.d. or c.w.0. aund enquiries from:—
LEWIS RADIO KITS (Dept. Bl). 322. High Rd..
Wo'd Grean, London. N 22 Tel. Bowes Pulk
5047, 12024

o

2HF |

ARMSTRONG

BETTER LISTENING

Armstrong have always made
« better listening ’’ a first con-
sideration, and for over 12 years
have fitted high quality push-
pull output to practically all
models.

Armstrong chassis described
below come in this category.

Model EXP125. 14-VALVE ALL-
WAVE RADIOGRAM CHASSIS

giving continuous waveband coverage {rom
119 m. upwards. Waveband expansion.
R.F. Pre-amplifier. Two LF. stages with
variable selectivity. Electronic bass and
treble lift controls. IS watt push-pull
output. For 200-250 v. A.C. mains.

Model RF103. 10-VALVE ALL-WAVE
RADIOGRAM CHASSIS

10-valve circuit. R.F. Pre-amplifier. Wave-
band expansion (Short waveband covers over
20in.). Large giass scale. 3 stages A.V.C.
Treble lift contiol (operates on both radio
and gramophone). Plus 6 db. Bass lift on
Gramophone (to restore bass cut on some
records). 10 watt push-pull output. For
200-250 v. A.C. mains. Price 19 gns. Plus Tax.

Model EXP83. 8-VALVE ALL-
WAVE RADIOGRAM CHASSIS

incorporating _waveband expansion. Large
glass scale, Treble boost control. Gram.
switching. High quality push-pull output
gives 10 watts audio. For 200-250 v. A.C.
mains. Price £15. 8. 8. Plus Tax,

Model UNI-83. 8-VALVE ALL-
WAVE RADIOGRAM CHASSIS

incorporating waveband expansion, e.g. the
16-50 m. band covers just over 20 inches on
the large glass scale, treble boost control,
gram. switching, all control: work on both
radio and gram., high quality push-pull
output giving 6 watts audio. For 200-250 v.
D.C. or A.C. mains. Price £15. 8. 8. Plus Tax.

HOME MARKET

Alimited quota of the above is available to our
{riends at home, and we shall be glad to send
details and to give demonstrations at our
showrooms.

s

ARMSTRONG “Fet&vision GO, LTD.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
‘Phone : NORth 3213

|

| new,

| l(t)ohm speaker connected as
o!

| 8.P.S.T.,

Aduverlisemcents

€2
Py i

FPVELEVISION components, mains tyans.. E.H.T.

trans., chassis, resistors, tubes, for elec-
tronic eng. and Wireless World receivers; mail
order service for tel. and radio comp.; list sup-
plied on rquxest to Television and Radio De-

veiopments, Saracens Head. Newark, Notts.
l)uILI}-S Sig. Gen.. £18. S0A Taviormeter.
£12: 80watt dc.-a.c. converter. £5;

STC4012C ball mike, £5: coil P.U, trans., £4;
telephone sets, F, £2; hundreds of va'ves, inc
TX types. all guaranteed; State wants, stamp
please.—Mort, 42, Barn Lane, Golborne. Lancs.
(PECIAL year-end offer.—Bumper parcel of
» assorted ex-Govt. radio equipment to clear
small remaining stocks on hand, worth between
£5 and £7 even at our current list prices; per
garcel. 50/-, post paid; the biggest barga'n we
ave yet offered; you'll want more.-——Radio Con-
structors, 28, Spital Hill, Sheffield, 4. (2112
{OULPHONE RADIO. Ormskirk. Lancs,
standard mains transformers at 19/6. post
paid; h.t. 250 or 300 _or 350 volts at 80ma;
Universal l.t.s, 0-4-6.3v 4A c.t.. 2
line cord, 0.3amp. 60/700) per foot. 2-way, 1/3
vd. 3-way 1/6 yd; feeder units with R.F. stage.
super job, £10 8/6; send 2l,d stamp for cata-
logue. 2081
l\IAINS transformers, best makes, from 23/6;
E.H.T. O.P. trans., 30 watts, 10 ratio,
23/6; E.H.T. 2kv. from 19/6; line transformers,
27/6° scanning coils, 29:6; focussing coils, 33/6,
and many others, all fully guaranteed; range of
American valves from 3 6, and others; s.a.e. for
lists.—Duke & Co., 219, Ilford Lane.
Essex. .
B INE detector units, containing 3 IT4 valves,
new., 17 6, BC306 antenna tuning units.
§ M. dial. switch. etc.. new. 6/6; Mansbridge
condensers. 0.5, 1 mfd. 400-750 v.w_g.,or othe:
useful assortment, 50 fer 7/6; 4 mid. 1,000 v,

Ilford,
(2019

wkg., 5/-; 4 mid, 2000 v, wkg.. 10/-; 2 mfd,
500 v, 7/6 doz.—Higginbotham, 12, Gower Rd..
Brinnington, Stockport. Cheshire. [2052

MA radio surplus bargains! Dyna-

m.tors for Rx BC453, etc., 14y or 28v, ideal

for car radio, 12/6; quality microphones. carbon
type, attractive diecast case. 5/-; throat micro-
hones, instructions. 3/6; new modulators, type

6. 9 valves, 45/-. as new speakers. Rola 3in
157-; Truvox 5in_15/-, Plessey 6ltin xfmr 20/-;
F. receivers BC357, 2 valves. complete, 9/6;

g receivers R28/ARC5 100-150mcs, 10
es, 39/6.—Lawrences, 61, Byrom St., Liver-

vol. Cen, 4430. [2006
NELRAD ELECTRONICS, 70. Church Rd.,
Upper Norwood, London. S.E.19.—Brand
not W.D. surglus. 2-gang condensers.

0.0005mfd, ceramic, 8/-; mid{get (with trim).
15,-; J.B. (with trim), 13/3; i.f, trans., 465ke’s;
mftrs.’ surplus new high Q iron core, 12/- pr.;
Wearite typs 501/2, 20/- pr.. Wearite midget
iron core. 21/- pr.;'dlals and drives. J.B., w th
escutch. and glass, 3 waveband, 11/9; complete
range Wearite coils in stock, 3/- ea.; coil packs,
3 waveband, 27/6. Wearite standard 605B and
606B. complete 3-range coil assemblies with pro-
vision for pick-up connection, 42/- ea.; multi-
ratio output transformers. 8 straight and 4 c.t.
ratios. Class B, and Q.P.P., 2.50hm secondary.
rations from 24/1 to 114/1, with provision for
the load for pentode
7.000-8,000 class, 9/- ea.; Denco and Belling

& Lee components, lab. resistors, etc.. delivery
by return, chassis, panels, etc., plain or drilled
to spec., 18g or 16g; we have the most compre-
hensive range of brand new radio and television
components and 300 different types of valves in
stock; send us your requirements for all spares.—
Write. call or 'phone Livingstone 4879. [1888
NURPLUS equipment.—0-0.5amp thermococuple

) meters. brand new. made by Met-Vic,
boxed. 6/- each: thermostats. ideal for heat con-
trol in greenhouses, aquariums. etc.. 2/6 each;
terminal boxes, 2- & 3-way. 6d each; plugs and
sockets. Jones, Cannon. Amphenol. Breeze, etc..
state requirements. New equipment.—Avo, Bell-
ing-Lee, Bulgin, Colvern, Denco. E.R.L. Eddv-
Franklin, Gardners, Hamrad. Jackson.
r. Londex, M.I.P.. Qak. Partridge. Par-
meko. Q.C.C.. Raymart. T.C.C., Woden. e
repair. overhaul and realign any tvpe of British.
American or Foreign Communication receiver
and broadcast radio, grams. television & ampli-
fiers. Our catalogue gives details of all items
we stock, sent, post free, on request.—Write,
call or ‘phone Larkswood 6377. The Radioc Hos-
pital. 50, Hoe St., Walthamstow. London, E.17.
JELENIUM rectifiers, small size, 600v. 40 ma,
W™y 3/- ea, 30/- doz; 500v_90 ma, 5/6 ea. 57/-
doz: 250v 50 ma, 3,3 ea, 33/- doz; 60 ma. 3/6
ea, 36 - doz, 75 ma. 4/6 ea. 45,- doz; 100 ma,
5.6 ea. 60/- doz; 15v 1la_C.T., S/- ea; 6/12v
253, 1.6 ea. 12/- doz; chassis 16 gauge alu-
minfum, 10-5',-2in 3/3 ea, 11-6-2!4in 3/9 ea.
12-8-21.in 4/6 ea. 16-8-2lhin 5/6 ea. 20-8-21hin
6 9 ea. bias elecs, tubular. 12mfd, 50v, 11/9
doz; 50mfd. 50v, Hunts, 1/8 each; variable
.0005mid, 2 gangs, small. with epicyclic drive,
4,11 54,- dnz; Bulgin toggle switches.
1/6 ea. 13/- doz; volume controls. .5
meg w/s, long spindle, 4 4 ea, 45/- doz; small
black pointer knobs, 2/9 doz; vibrators, 6 and
12v. 4-pin, 4/€ ea. 42/- doz; J.B. epicyrtic
drives. 1/9 eu. 18/~ doz; drive drums, 25in. 8/-
doz; condensers, tubular, Hunts, .0lmfd. 350v.

r

3 - doz. - gross. electrolytics, 8mfd, 500v
cans, 2 6 ea. 27/- doz; 8-16mfd, 450v_
51,- doz; 32mfd. 350v. 3,3 each.

satisfaction guaranteed or money refunded; send
2t,d stamp for full list of bargains; trade sup-
plied.—Rad o Supply Co., 15. Queen Square
Leeds. 2 12050
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OPPORTUNITIES
IN RADIO

Get this FREE Book!

“"ENGINEERING
OPPORTUNITIES"

reveals how you can
become technically-quali-
fied at homefor a highly-
paid key-appointment in
the vagt Radio and Tele-
vision Industry. In 108
pages of intensely inter-
esting matter, it includes
{ull details of our up-to-
the-minute home study
courses in all brancheso¢
TELEVISION and
RADIO, A M, Brit. | R.E,,
A.MLE.E, City & Guilds,
Special Television, Servicing,
Sound Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.

We Definitely Guarantee
“NO PASS—NO FEE”

i you're earning less than £10 a week, this
enlightening book is for you. Write for your
copy today. It will be sent FREE and without
oblization,

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
388b, Shakespeare Houge,
{ 17/19, Stratford Place, London, W.I.

SOUTHERN RADIO’S
WIRELESS BARGAINS

BENDIX COMMAND RECEIVERS. BCi3i (19n-
330 Kes.), BC454 ( megs.) and BC435 (Helr.l mes
Rix valves, 123K7T SRT (1), 12KE 1),

1246 (1). Brand new in seuled eartons, 85 - euch.
plus 176 postage. ldeal for conversion to Q-Fivers,
ear radios and_A.(.'D.C. receivers,

FEW ONLY, BC455 (modified), 28-41 megs. ldeal
for television soundd, HQ - each, pustage 1 § extra.
DELC) HAND GENERATORS, 6 v. 4 amp. Brund
new. with spare brushes, 17/6 each.

CONTACTOR TIME SWITCHES, by Xmiths or Venners.
Beautiful 10 hour clockwork movement, adaptable
for master clocks or time switches. Bramd new in
soundproof caren, 15/=, plux /4 post.
BENDIX RADIO COMPASS, TYPE MN26Y.
150-325 Kcs., 325-695 Kos, 4-7 megs,, 12 v
6NT (2), GK7 (5), 6B8 (1), (1), 615 (.
2R volt generator. Brand new, £5, plus 1u -
and packing.

R.AF. BOMBSIGHT COMPUTERS, wlth Sperry
®yre, 3-24 volt wmotors, wearing, batometric bellows,
counters, ete. ldeal for experiienters and models
makers. Braud new, §5'-, carriage 3 /-.

MQOVING COIL HEADSETS, with micropbone and
plug.  Brand new and hoxed, 12/6.

V.C.R.97 TUBES. Non-peruistent, 6}in. tobes, tdeat
for television, 47/6 each. Npecial packing and carriage

5 - extra.

PERMANENT CRYSTAL DETECTORS, £ 6, post +d.
LUFBRA ADJUSTABLE HOLE CUTTERS, for nsc
on_wood, metal or plastic, 5/=, post 6d.
WESTECTORS. W.X.6 and W.112, 6/ per dozen,
post 4d.

LUCAS INSPECTIQON LAMPS, with lead and plug, 3/6.
R.A.F. MORSE KEYS, 1/8 each, post 4d.: 1B/~ per
dozen, pos 1.,

RECORDING DISCS, 5in. dia.. 1= eaoh, post id.
TANNOY MICROPHONE INSERTS, 2/6, post id.
M.C.R.1 BATTERIES, Y0 volts H.T. and 7} volts
L.T., 6/8, post 9d.

INDICATOR UNITS, BC1151A. Two 4}in. semi-
persistent tubes, Type 5FP7, two 6H6 valves, elght
double volume controls. Brand new ip black crackle
finished case, B5/- each, 7/6 carriage extra.

Southern Radio Supply Ltd.

46, LISLE STREET, LONDON, W.C.2.
GERrard 6653

H
CATTiY

|

only, 3-waveband coil pack. pair iron
I cored I.F.s. .0005 twin gang, full circuit.
21/-; miniature 465k/c 1.P.S., fixed iron core.
require 100 P.F. trimmers, ll.finXII,;.in. 4/-
pair; Iron cored 465k c I.F.S., 1liin dia.. 3'%in
long. high gain, 5/6 pair: Philco standard 465k/c
LF.S., soiled cans, 6 - palr; twin gang .0005mfd,
no feet or trimmers. 3/6; money refunded if

dissatisfied.-—Cohen. 67. Raleigh ~ Ave.. Hayes.
Middx. . . 11687
KITS of radio receivers from £7,8; 4- and 5-
valve new materials, table models, semi-
midget; our latest Kkit.—Wylwyn Star 1918 has
connections for gramophone pick-up, extensions
to loudspeakers. A.V.C., 6 hours average time
for constructing; full details, diagrams with
each kit; c.w.0. or c.0.d.—Isherwoods, Reme
House, 81, Plungington Rd., Preston. Tel. 3348.
Estd. 1936. 16788
JELECTED lines in Govt. surplus equipment;

[ Admiralty long range signal lamps, trigger

control, fitted with lens and 6 colour selector
disc, 7,6; m/coil microphche, hand type. with
recessed on/off switch, 5/-; m/coil voit meter,
4/6; m/coil ampmeter, 4,6; 60ohm_ headphones,
3,3, all items brand new, boxed, and guaranteed,

| s.a.e. list.—Radio Unlimited, 16, Carnarvon 37%4

|

| radio units; all material as advert. by

|
|

|- personal

Leyton, London, E.10. ) [
EX-M.O.S. camera control units, in_ wooden
transit case, with 24volt motor, 2 24volt
M.B.C. bulbs and holders, gear wheels, etc.,
make time switch, etc., 10.6; switchboxes, 7X
4x2, with 16 on-off toggle switches, M.E.S.
holder, terminals, etc., 4/9; Hoover 230volt a.c.
d.c. motors, with blower fan, 45 -; condensers,
4mfd 600v 2,6, 2mid 250v 9d., 6mfd 150v 6d..
25mid 50v 9d.; Octal valve grip clips, 1,6 dozen;
miniature 2-pin plugs and sockets, 3 - dozen.—
Passingham. North St., Kelghleiy. [2111
ELERADIO for televison; elec. eng. booklet
on construction of first-class receiver, 2 8
post free; all components in stock; chassis
assemblies. £3/15; focus coils, scanning coils,
E.H.T. uansforniers, line transformers and all
access. available at keen prices; send stamp
for full lists

replacement
Albert
Manfg. Co. in this tssue available from our
stock, we are the largest retail distributors.—
White. 'phone or call. The Teleradio Co.,
Fore St.. Edmonton, N.18. Tot. 3336.
'NELEVISION.—Focus coils and b
frame and line deflector coils, line out-
ut transformers, blocking oscillator ‘rans-
ormers; complete focus and deflector assem-
blies also available. supplied correct to de-
signer’s specification for ‘* Wireless World "
television receiver. Television components of
all types, valves, condensers, resistors. tube
masks, mains transformers and chokes. etc.
etc., in stock at current prices.—For particu-
lars write or 'phone. ‘* Handy Parts,”’ 226, 223
Merton Rd., Wimbledon, S.W.19 Liberty
7461. Trade enquiries invited 420
EW ex-Govt. bargains! Send 1d s.a.e. for
our list before buying! A few exambles:
Headphones, double, Bal. Armature units. Reed
driven alumn. diaphragms, adjustable double
headbands with 8ft cords and jack-plug. d.c. re-
sistance GO ohms, but ideal for Xtal sets. note
these are brand new. boxed. super-sensitive in-
struments worth 2 guineas! Our price, 5 6 or.
2 pa.rs 10/-; trade: 10 prs. @ 3/6, 100 prs. @ 3 -,
1.000 prs. @ 2, 6; rectifiers. metal Westinghouse
12 volt 1 amp. brand new. 2 for 10 -, or 10 for
£2: vibrators. Mallory 6 volt. non-synchronous
629C. 5 6 ea, 48 - doz. £21 gross.—A.
Lawrence St.. Northampton. {1912
ELEVISION Hams! Once again we can assist
you! Focus coils. 32/6; scanning coils. 30/-;
line transformers, 27/6, 100% efficient; complete
chassis for ** E.E.” televisor, 65/~ only. finished
in mid-grey: Polystyrene coil formers with adj.
dust-iron cores. 8! .d each, wound to specification
1/3 each; 9 and 12in c/r tubes @ £1 per inch.
lus tax; 9 and 12in rubber masks. 15 - and
1,6. combined EH.T., L

on television and

LH

.T.. H.T. transformers.
complete with rectifier valveholder mounted and
wired, £6/10, plus 3/6 carriage and packing:
all resistors, condensers and valves in stcck for
the televisors; ' W.W.” and ' E.E."” Televisor
Manuals. 2 9 each. inc. post: send for lists.—
E. A. Porritt, 13-27, Wastdale Rd., Forest Hill.
S.E.23 [1991

NELEVISION components for E.E. circuits
scanning coil unit, 30/-; line transformers,
3C/-; focus coil, 32/6; vision E.E. chassis. with
valveholders and coil formers.. 22 6; ditto sound
chassis, 18/6: time base chassis. 17/6; set of 8
coils fully wound, 15/-; rubber masks for 9in
tube, 11/-; E.E. Television Construction Manual.
2/6; Ultra midget 2-gang variable condenser for
portables. 10/-: glass. s.m.l. dial.
6X8in 4/6. pan, 4/6. escutcheon 5/6; 8in P.M..
less trans., 17,6; 6%in P.M., with trans., 22/6:
P.P. output heav auty trans. for 6L6 valves.
tai:ped output 15 and 7.5 and ditto for 6Vé
valves at 21/~ each; American throat micro-
phones. boxed, 30/- each; condensers, 8mfd 450v
2/6, 8mfd 350v 2/~; 8+16mid 450v, 5/6: trimmer
kit in smart case, 17 tools '* Qualrad.’’ 45,-:
heavy duty variable resistance, 300 ohms.
15/-; rotary trans. in 6-12v, out.
50ma. or as motor d.c. mains,
a.c./d.c. gram. motor and P
£12/17/6; 4-pin_vibrators, 6v. 6/-;
Yaxley, 3-pole 2-way 2/-, 4-pole 3-way 3/-.
4-pole 4-way 3/6, 6-pole 4-way 4/6, 14-pole 3-
way 7/6; midget switches 4-pole 3-way .
pole 2-way 3/-; full list at 2'4d postage all
orders.—Q. Greenlick, Ltd., 265 Whitchagpel
Rd.. London. E.1 Bis 5079 (1915

on nplate.
switches,

Wireless World

C..Ltd.. 15. |

November, 1945

SWITCHES.
Double-throw.  Several hundreds all at
3/6 each.
10 amps .. .. S amps ..250v.
3 amps .. .. 460v. 2 amps 600v.

Normally o|'>en. As at;;)ve.
NEW CABLE.
Approximately 25,000 yards for disposal.

Price per yard.

5,000 yards. Unistart VIN No. I, rubber
covered, Single 57,036, in 500yd. drums. 3/-
450 yards. Lead Covered rubber
insulated 660v.,single 7/06, in 50 yd. coils. 3/«
The following are in 100 yard lengths :
1,000 yards. Cab tyre cotton braided
Twin Flex, 136012 ,..................ccc..... 5.
1,700 yards. Rubber sheathed, [2 core,
024, .., e 16
1,500 yards. Quadragenmet metal
braided, 4core, 3-136/012 & 1-9012. ...... 24
2,000 yards. Quintosheath 4, Cab Tyre,
Score,9/012. . ....c..ooiviiiiiiiieeriiiaas 3/6

500 yards. Tricomflex 4, braided cotton
flexible, 3 core, $/012. I

735 yards.
Coaxial H.F. 16
1,235 yards.
7022. .. 16

A.P.

13806. Coaxial H.F.

s.
2%

500 yards. Flex Cord, 3 Core.

500 yards. Flex Cord,2 Core ...
2,500 yards. Duradio 28. Twin
H.F, 21028 ....... ..o,
2,000 yards.

12 Flex Met. 12 core metal

braided 14 0092.

Sample Piece supplie

24v. Relays, 4 point, approx. 2,400 at |/6 each.

The Motherwell Machinery &
Scrap Co. Ltd.

INSHAW WORKS, MOTHERWELL,
SCOTLAND.

MIDLAND INSTRUMENT Co.

BRAND NEW GOVT, SURPLUS STOCK

ELECTRIC PUMPS, centrifugal type, self-priming.
delivery 10 g.p.n.,, ideal for water supply, warden
fountaing, bilge pumps, ete., two models, for 12-y,
24.v, A A, 25/, post 14, EX-U.S.A. CON-
VERTORS, letter type on paper tape coding awd de-
coding machines by L. €. Smith & Corona Typewriters
Inc., converts plain language into S-letter code by
continuously variable alphabet transcription method,
also decodes same buck into plain language, complete
with paper tape. ete., contained in compact and smart
crackle green cases, frac or original cost, 25 -,
post 1/, two for 45'- WALKIE-TALKIF,
AERIALS. copper coll ctions, 7ft. long,
2. dia. tapers to 3 32 s matkes cood fishing rod,
2 6, post 6d.. 3 for 6 9, post 9d. 1155 RECEIVER,
slow motion knobs, 210-1, 3/, post 6. RESIST RS
& CONDENSERS, 100 assorted 10 -, post 9d. ENAM.
COPPER WIRE, 33-8.W.G., 150z, teels, 2 6, post 4.
FILM FOOTAGE INDICATORS, males good counter,
0-125 with reset control and switeh, daal voltage
12 or 24-v., 2 6, post 1. MOTORS, fitted over-load
cinteh and 4it. fexible drive, 24-v. A DL, | hp.,
exceptional hargain, 20%-, post 1 4.  MAGNETIC
COMPASSES TYPE P-8, alcohol fluxgate, engraved
#60 deg., and cardinal polnty, humiuous cross-wires
in wood carrying cases, 10'-, po~t 1/-. HEADPHONE
CORDS, titted high or low bpe e matching unit,
2’6, post 6d. MAINS MOTORS, 200/250-v X

continuous rating, speed appros. 4,000 v,
shafts, 20;-, post 1/-, ditto fitted fan
duction gear-box, final drives of 4 and
post 1/4. TRANSFORMERS, input V. 3
outpnt j50-3. 11 amp., or with little alteration 100-v.
53 amp., 26/-, carriage 5/-. ENGINE DRIVEN GENE-
RATORS (D.C. dynamos) output 24-v. at 350 watt,
titted shait, internal fan cooled, 26/-, carriage 5 -.
SWITCH BOXES, 7in. x 4in. x 2in., contains 16 onfoff
tougle nwitches. etc., 7/@, post 11d. BROWNS 4,000
ohm HEADPHONES, web hcidband waterproof type,
b/-, post 4d. MOVING COIL HEADPHONES, 5.,
post d,  MOVING COIL MICROPHONES, fitted
switch, Bi-, post 6. WEE MEGGERS (Evershed &
Vignoles) 250-v., 0 to 20 mex. and inf., mottied red
bakelite cases, 80/, post, packing and registration, 1/6.

Send for a copy of our current lists, 2d. with S.A.F.
Orders over 30/- post-paid, carriage charges are extra
in all cases. Our C.C.D. service i~ cancelled for the
time being.

MOORPOOL CIRCLE, BIRMINGHAM, 17
Tel. HARborne 1308 or 2664

30 cx.,
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GALPINS

ELECTRICAL STORES
408, HIGH ST., LEWI'SHAM, LONDON,
3

Telephone Lee Green 0309, Neor Lewishom Hospital.
TERMS : CASHCWITH ORDER. NO
.0.D.

EX-NAVAL CATHODE RAY RECTIFIER
UNITS. New, consisting of the following
components : High Voltage Condensers, Chokes,
approx. 150 assorted Resistances, and Condensers,

solid brass Chassis, 42 6 each, C'F.

EX-R.A.F. .F.F. UNITS 10 VALVE SHORT
WAVE complete with Valves and Motor Genera-
tor, 12 volts input 450 volts 40 m/a output,
35'- each, with 24 volt Motor Generator, 30-.

|

The latter can also be used as an A.C. Motor |

direct from 200250 v. mains.

ROTARY CONVERTERS, EX-ADMIRALTY
110 volts D.C. to 230 volts A.C., 50 cys., | phase,
rated at 200 wartts, but capable of 550 watts
continuous rating, weight approx. 100 Ibs..
£3'10'- each, carriage 10-, Another Ex-R.A.F.
12 volts D.C. input, 220 volts A.C. 50 cys., | ph.
at 100 watt output, approx. weight 15 lbs., as
new, 85 - each, carriage 3 6.

VARIAC TRANSFORMERS. Input variable
between 200240 volts, output constant at 220
volts at 74 amps. 90 -each, carriage 5/-.

MAINS TRANSFORMERS, all 200250 vol'ts

| 2a 29,6, sa 35 -, 4a 42/-, 53 43/6,

| dustrial type, tunnel cooled:

S0 cys. | ph., input, output 700,0,700 v., 70 m,a., |

4v.,24v., [2v. | a., 30'- each. Another 525,525 v.
150 m/a. 6.3 v. 5., 5 v. 3 a., 37 - each. Another
350,0/350 v. 250 m/a. 4 v. B a., 4 v. 3 a., 6.3 v,
62, 6.3 v,2a tapped a 2 v. 65/- each. Another
500 0/500 v. 300 m/a. 6.3 v. 6 a,, 4 v. 6 2. 5 v.,
62/6 each. Another tapped output 6, 12, at 24
volts at 10,12 amps., 47 -. Another 350/0 350 v.
180 m/a.4v. 42,63 v.42.,5v.32a,,39- Another
2,350 volts at 500 m/a., 85 -each. Mains Smoothing
Chokes, 10 Hy. 100 m/a, 6,- ; 150 m/a., 8/6 ; 350
m/a., 25'-; 5 Hy., 250 m/a., 17'6.
EX-GOVERNMENT (G.E.C.) ELECTRIC
FANS. 12 volts, A.C./D.C. laminated field,
complete with S in, impellor. New, boxed,
20/ - each, post I/-, Transformer to suit, 230 volts
input, 12 16 volts at 4 amps, output, 326 each.
MAINS VARIABLE RESISTANCES (slider
type), new, ex-Govt., |4 ohms,, carry | to 4
amps., graduated, useful as dimmers, etc., 176
each ; another 0.4 ohms., carry 25 amps., 17/6
each, post 1’6, Ex-Govt. Moving coil Cell Testers,
3-0-3 volts (new), 20/- each.

EX-R.A.F. MICROPHONE TESTERS (new).
These consist of a Ferranti 0 to 450 m/amp. 24 in.
scale meter shunted to | m/a. incorporated
Westinghouse Rectifier, the whole encased in
polished teak case, calibrated at present 0 to 10
volts, each, 27/6.
EX-R.A.F. CRYSTAL CALIBRATORS
UNITS. Type 18, R.A.F. serial No. 10a/15237,
These units contain 100 kes, xstal, 2-EF 50 valves
and numerous other items all new and unused,
35/- each.

EX-R.A.F. TEST SETS, type (211) consisting
of 4 EF S50s., etc., new, 27/6 each, post 2/-. Ex-
R.A.F. Crystal Monitors, frequency depending
on xstal, used, 6/- each. Very useful for com-
ponents, post |-,

ELECTRIC LIGHT CHECK METERS (Watt
Hour), A.C. 50 cys., 200'250 volts, 5 amp. load,
18/6, post 2/-. 10 amp,, 21/, post 2,-; 20 amps.,
15/-, post 2/-; also a few only Pre-Payment
1/- slot type, 20 amp. load, less coin box, complete
with synchronous Motor, 35/- each, carriage 3/6.
EX-R.A.F. INDICATOR UNITS, type 48a,
as new, boxed, consisting of 2, 34 in, tubes,
type 138a, also time base, 50'- each.

MOTOR ALTERNATORS, EX-R.A.F,, as

| Angel; est.

new, 230 volts 50 cys. | phase input, 250 volts |
625 cys. | phase at .24 amps. output, 75'- each. |

Ditto, 1,725 cys. output, 85/- each, C/P.
EX-NAVAL i{in. SPARK COILS,
3,000 volts, from 6 volts supcly, 8 6.
Galvanometers, reading 30 030, verucal type,
8'6 each. Ex-R.A.F. Impulse Transformer (Mag-
netron), output believed to be aprox. 15,000
volts at 3 kw., for | m'a., 7 6 each. Variometers
for No. 19 Mk. Il Receivers, 6 4 each,
EX-NAVAL (CROMPTON PARKINSON)
PRONG.TESTERS, 0 to 100, and 0 to 400 amgs.,
new, in leather carrying case, 90'- each. A.C.
V'Meters, 0 to 300 6in. scale, calibrated 50 cys.,
37/6 each.

FRACTIONAL H.P. MOTORS, 10 volts
with LAMINATED Fields (Ex-Naval Fan Motors).
These need slight atiention to brushes or leads,
10- each. Woestinghouse (Blasting) Galvano-
meters, Moving Coil, very low deflection, 15 -
each.

approx.
P
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AGSLIPS from 20’-, large selection. send
for interesi:ng leafiet; B.T.H. type SM1406
Selsyns. 33/9 each: Hazlehurst R.F. E.H.T.
plies, 5-8 kv. 105/-: coils. only 25-8;
Berco linear wirewound potentiometers. 1k 4/9,
50k 5/-; 2-gang carbon lmeg-lmeg. 3/6; tech-
nical correspondence inwited; =}l goods post faoe
and guaranteed.—Hopton Radio, 1, Hopton
Parade, Streatham High Rd.. London. S.W.16.
.T.H. starters, 220v d.c., 1hp with SW/fuse
combined, 55/- each; Igranic T.P. & N. 5hp
contacters O.L. & N.V.R., £5/10 each; ditto,
N.V.R. only, 25/- each, 200 amp 0.25 ohm re-
sistances, sliding, £4 each; Crompton Parkinson
6in ammeters, 0-600, with C.T., 50/- each,
3,000 Burgess micro switches, 1/6 each; 5-way
drop indicators, telephone, G.E.C., cat. no.
C.2015 C.2E, 30./- each; 2.000 rolls “,lb 3,in
white adhesive tape, 15,- doz; rotary converters,
12v-230v, 1Q0v.a.. S .E.C.  watertight
switches. 10 amp, heavy brass, 6 6 each.—-Mas-
wood, Ltd., 35a, Fairfield St,, London, S.W.18.
EW STC Selenium rectifiers, makers’ current
proaucts, not surpius, circuit and tech, de-

walls with every reciuler, trom stock: Hd,200
rH1 tor W.W. teievisor, 28/- ea., p.f.;, HW.
l6v “,a 6,8, 1a 8, -, 2a Y,6, all p., 6d.; 3a 17/-,
4a 18/-, ba 21/6, 6a 22/6, 10a 24/6, all p., 10d.;
30v Z2a, 14, -, ba 35/-, Ba 38/6, 45v 5a 48, -, 100v
¢a 34,6, all p., 1/-; F.W, bridge-conn.: 17v 1.5a
12/1, 2a 15/5, 4.5a 20/6, 3a 21/6, 4a 25/-, ba
27/-, all p.f.; 33v 3ia 18/6, 1a 21/3, 1.5a 28/-,
100v 1.5a
2. -, all p., 10d.; H.D. type, 71n sq hns: 16v 10a
43 8, 20a 80/-, 17v 6a 34,/1, 33v 6a 64/-, 10a
71,-, 54v 6a 90, -, 60v 10a 130/-, all p. 1/4; 1n-
17v_12a 76/- 15v
30a 188/-, 33v 6a 69/-, 10a 80 -, 12a 124/-, 70v
6a 114,/-, 90v 10a 192/-, 100v 6a 160, -, all p. and
p., 1/6; valve chargers, conversions to metal
rect., 1irom stock, Fmlips 328 and 367, Tungar
68504, 68530, U600, etc., fitted 1n 5 mins.,
charger Kkits, trans. rect. and rheo.: 54v 6a
£11 10 (incl. tap switch), 33v 6a £7/19,6, 16v
10a £6,12,6, 17v 6a £4/12/6, 16v 5a £3/10, steel
case 7,6 extra, 16v 4a £3, case 7/6, 16y 2a 38/6,
case 7 6; 200-250in.,

-, 16v 4a, 35/6, p. 1.-, 16v 2a

slider res., all values from 24,6, p. 1/-; chargers,
all metal rect., 1/P 200-250a.c.: for 12 cells at
4a, with 2m,c meters, fuses, etc., in steel case,
£9, plus carr.; 6-12v 5-6a rheo. and meter in
steel case, £6/16/6, carr. 3/6; 6-24v 12a m/c
meter fuses, sfeel case, £10, plus carr.; H.D.
charger, 24y 25a in steel case with control panel,
m/c meters, rheos. and fuses, £12, plus carr.
Terms: c.o.d. post goods only, others c.w.0. or
pro-forma invoice, wholesale and retail.—Pearce,
66. Gt. Percy St., London, W.C.1, nr, King's X,
6 yrs. [2083

SUPREME RADIO, 746b, Romford Rd., Manor
Parg, London, £.12. Tex. 1. 12060. kst. 1o
years.-—-Television components by Forthminster
as follows: E.H,T. 4kv or 5Kv, 2v fil., tested at
20ky, 55/- ea.; scanning coils, 32/6 ea.; une
transformer, 27,6; focus coils, 30/- ea.; h...
transtormer, 350-0-350v, 6.3v 6amp, 4v Samp,
4y 3amp, 0-2v 6.3v 2amp, 250m.a, with screen,
70/- ea.; 5hy choke, 2oUm.a., 18/6 ea.; 10hy
80m.a. choke, 8/6 ea.; valve holders for ErFsu
valves, ceramic type, 6d. ea.; retaining rings
for EF50 vaives, 8d, ea.; valve hoiders for EA30
valves, bakelite, 1,- ea.; anti-Corona caps, 8d.
ea.; co-aX. plug and socket complete, 1/-; Pye
type co-oX. piug and socket, 1,- comp:ete. These
compoinents are suitable for the E.x. television
receiver; also all values ot resistances, variable
controls and condensers tor the E.E. television
receiver in stock at the keenest prices. Tubular
condensers, 25mfd 25v and 50mtd 12v, 1/- ea.,
11/- doz.; 0.01mid 1,000v, 0.02mtd 750v, 0.05mfd
500v, 5,6 doz.; 0.lmid 350v, 5/6 doz.; 0.lmid
500v, 6/6 doz.; 0.001mid and 0.0005mfd midget
mica, 5 6 doz.; Metalmite cond., 0.002mfd 500v
6/= doz., and 0.01mid 350v 7/6 doz.; screw base
tub., can type cond., 0.5mfd 350v, 6/- doz.;
8mid 350v tub., cardboard, 26/- doz.; 8mfd
350v tub. metal type cond,, 22/- doz.; 16+8mid
350v can type, 46/- doz.; 16+8mfd 450v midget
tubular cond., 56 - doz.; 4mfd 550v screw base
can type tub. cond., 15/- doz.; double trimmer
type cond,, 140pi. 12/6 doz.; and double trimmer
type cond., 50pf, 11/- doz.; fixed mica cond.,
500pf, 325pf, 590pi, 4.550pf, and 305pi, all at 2/6
doz., or assorted doz. as above; ! \w i
22(), 270, 47¢), 82(), 1200, 180¢), 390f{), B820¢),
2.2k(), 11k}, 39k(), 470k¢), 10meg, 1’9 doz..
gross only or assorted; !.watt resistances, 1000},
20002, 4001, 5001, 2k(), 2.2k(). 10k(}.
18k(), 150k(), 20k!), 500k{?. 1.5m() and
sm(), these in doz. or assorted, 2,- doz., 21
gross only; also most other values at 3/- doz..
20,- gross only; lwatt resistances, 47¢(), 470(),

1k(), 3.3k0), 8.2k(), 18kt). 20k{), 33k(}, 56k!).
75k(2, 68k(), 1m(), 4 - doz.. 45/- gross only;
2watt resistances, 2k{), 18k(}, 1m{), 576
doz., 60 - gross only; 1l,in brown knobs, d4/6

doz.; clip-on pointer hands, 6d. ea.; complete
octal screen can and base, 1’- ea.,
bakelite gram needle cups, 6d. pair,
pairs; ex-Govt. group boards, 5-way, with 6 re-
awatt 1WX6 Westector, 1 180pf cond.,
19 ea.; etal panel with 5-pin U.X. ceramic
valve holder, 2 ‘'iwatt resistances, 5 ass. mica
cond., s.w. choke and 2 2-way panels, 1 6 ea.
Trade enquiries invited. Terms c¢.w.0., nu c.0.d.
Send 6d. extra for postage orders under £5.
2t.d. s.a.e. all enquiries and list. (2132
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till satisfying customers at Home

and Abroad. Our
CIRCUIT No. 20

10 valves, 6 wave-bands, 12 watts
(undistorted)
Output Superheterodyne Receiver

Brief specification. R.F. stage of Amplification
using 6 K7. H,F. Pen., the gain of which is
controlled, followed by F.C. Triode Hexode
6KB followed by I.F. Amp. stage 6K7 feeding
into a double diode triode 6Q7 for L.F. Amp.
and 2nd detector and noise limiter, followed
by Phase inverter feeding 2-6V6 or 2-6L6
in push pull. Rectifier valve 5U4G. Visual
tuning indicator (Magic eye EM34). The
coil unit consists of 18 high ** Q " iron cored
coils, 6 each in R.F., H.F. and Osc. stages, all
midget type, designed especially for wus.
20 Ceramic trimmers and 3 bank switch, with
shorting plates.

A.V.C. is used on all wave-bands with a switch
for cutting out when not required. The coil
unit is completely screened by 18 s.w.g.
aluminium, The output transformer is of
multi-ratio type mounted under the chassis,
Controls R.F. gain, 6 wave-band coil switch,
A.V.C. on/off radio-gram switch, noise
limiter, tone-control, Audio gain and mains
on/off. Provision for B.F.O. on/off if required.
3 gang tuning condenser Ceramic insulation,
rubber mounted. All H.F. valves screened
by aluminium cans. Double ratio slow motion
drive and 6 wave band dial glass covered
Chassis 16 s.w.g. Aluminium, ready drilled
124 x 74 x 4.

3 Fuses fitted 2 in mains supply and | in
rectifier circuit.

Provision for dipole Aerial and extension
speaker P.U. sockets.

This set is noted for its fine quality of
reproduction on radio and gram. We have
received much appreciation and congratula-
tions from customers on its performance.
A demonstration model is available at our
premises at 307 High Holborn.

FULL SIZE BLUE PRINTS (2 practical
and | theoretical) and priced list of com-
ponents, 7/6 per set.

A less expensive set which is still pleasing

the most critical. Our
6-VALVE SUPERHET CIRCUIT
3 Wave-bands. A.C. only.

This circuit has been designed to receive all
worthwhile stations on the medium wave-
band (200-540 metres) with a high fidelity
output. Short Waves (16-47 metres) are
as good as obtained on some purely short-
wave receivers. Australia and America have
been received regularly by many of our
customers at loudspeaker strength. Long
Wave : The few stations now operating are
well received.

Blue Prints. 2 practical and | theoretical

with detailed priced list of components,
7/6 per set.
10 MC/S LLF. TRANSFORMERS, small,

permeability tuned from the side, aluminium
cans, Beautifully made. Especially designed
for F.M., Television and all wide band I.F.
Amplifiers. High Q. 15/- per pair, Also
available in 465 kc/s and 100 ke/s, 15/ per pair.
MIDGET COIL UNIT (size 24 x I} x 1}).
Aerial and Oscillator, complete with trimmers
and padders. Litz wound, iron cored.
Medium and Long waves or Medium and
Short  (16-50). Splendid  workmanship.
Circuit supplied, 15/- per pair.

VARIABLE SELECTIVITY LF. TRANS-
FORMERS, 465 kc/s, 18/6 per pair.

BOX TYPE COIL UNIT. 6 wave bands,
.5-2,000 metres, completely screened, size
53 x5x3}  Aerial, H.F. and Oscillator,
Price £7. As used on our world-wide No. 20

Q:iui(. Will fit into almost any chassis. \)
307 HIGH HOLBORN,

LONDON W.C.I.. Phone HOLborn 463/
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e THESE ARE IN STOCK e

KNewnes Taluvilion Manual. By F. J. Camm. 7s. 64,
Postage 1

Ultra and Extrema Short Wave Reoeptiog. By M. J. 0.
strugt. §es.  Postuge Yd.

Radio Receivers and Transmitters. By S. W. Amos
and F. W. Kellaway., 255, Postage &d.

The Amplifi and Distributi of Sound. Ry
A. E. Greenlees. 16s. Postage $d

Brimar Radio Valve Manual, 1947-8. 2s. 6d. Po~tage
sy

The Short Wave Listencrs’ Annual, 1948. 3s. 6d.
Portage 3.

Wireless Servicing Manval. By W. T. Cocking
10s. 84, Postage 4d.

Foundarions of Wireless. By M. (i, Serazzie. 7s. 6d.
Postage 4d

Telephony, Volume 1. 2y J. Atkinson.  38s.
Postage 11d.

Vacusm Tubes, By Katl R. Spungenbers. 45s,
Postage 1td.

Television Receiver Consauccion (10 articles from
CWWST) 28, 6d. Postage Bd.

Ultra-High Frequency Techniques. By Briinerd, ete.
28s, Postage ‘.

The Principles and Practice of Wave Guides. By

G. H. Huxley. 21s. Postage 6d.

Radio Engineering, Volume ). By B. K. Sandeman.
45s. Pustage Ud.

Thermionic Valve Circuits. By 1. Wiltiams. 12s, 6d.
Postage 4d

Micro-Waves and Wave Guides. by H. M. Barlow.
15s. Postage 4d.

Radio Engineer's Pocket Book. By I. J. Camm.
3s.64. Postaze .

High Vacunm T:chnique. By J. Yarwood. 12s. 6d.

Postage 1d.

We have the finest selection o” British
and American radio books. Complete
list on application.

THE MODERN BOOK CO.

(Dept. W.10) *
1923, PRAED STREET, LONDON, W.2

SPECIALISTS IN AMATEUR AND EXPERI-
MENTAL SHORT-WAVE EQUIPMENT,
Conmunications  Rece.vers, Televis.on, High Quality
Amplifiers, 8peakers, Aerials, Rece.ving and Transmitting
Valves and Meters, etc,

List "' W™ free on request to :—

A.C.S. RADIO, 44, Widmore Rd., BROMLEY,
Kent. 'Phone : RAV 0156

Mr. A. C. BARKER'S
MODEL

148 SPEAKER
,lis unique in
|two respects.
Itlustrated in
7 |this sketch is
the patented
former,
sleeve
— and coil which
provide the perfectly graded dual
drive and highly efficient damping,
This construction is exclusive to
Mr. Barker's speakes.
The second basic feature is its
logarithmically corrugated cone,
treated with thermo-setting resin.
Mode! 148 is now to be heard at a
number of progressive retailers
who appreciate NATURAL sound
reproduction and have chosenit as
their standard of BETTER LISTEN-
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’POTENT_IﬁgMETE_R_S

(\ A RYALL 65, nghtlnuale Lane, London
X S.W.12: mail order only: postage or carriage

extra; c.0.d. £1 or over; tull list, largs s.a.e.
please; U.S,A. tubular metal cased wire ende

.1m.£. 500v 7/6 doz., 350v 5/6 doz: U.S.A. tubu-
lar metal cased wire ended 0.5m.f. 350 7/6 doz.;
Mansbridge Im.f 500v wkeg. 3-2/-; Manspridge
din.f. 400v wkg. 2/3 each: silver mica 10 .t.

40p.f.. 200p.t., 300p.f.. 400p.f.. 500p.f 3 6
mica_0.0tm.t. 3-1,3: all condensers guarantee
Amohenol type British 5-p:n  chassis valve
holders 3 6 doz.: internat:onal octa! chassis
valve holders, paxolin, 4 - doz,; bar type 3-
gangs 5/-; bar type 4-gangs 5 - res stors 'uwatt
and 1.“att assorted 100 ohms to 2 meg. leve.
assortment 40-5/-; switches, SB. 2P 6w miniature

6, 3B, 2P 6w. hve pu.ea total 2,3 eac
9w 2/-, 2B SP 6w SB. SP. 3w 1/-, .
3w 2/-, SB. 2P. 4\\- 3: twelve-way group boards
with 9-1w and !,w resistances, etc., 2 - all

new, twenty other types in stock:. uctal p.ugs.
cap and chassis socket, 3-3/-, with tags 3-3,6.
| high resistances. phones with sponge earcaps,
| with good class microphone, all wired into plug

type 10H/10991. 10 9 pair. metal boxes, black
finish with quarter inch pax.lin panel tixing
lugs and corner sockets. s:ze 8. X7, , deep,

6/9 each new; 10,000 ohm bakeiite cased volume
controls medium spmdle 1/6; metal cased mini-
mum depth !'meg vols., short spindle 1,6 each:
special list for trade. [1613
w ELENIUM rectifiers, charger Kkits, etc.; new
L goods, not war surp.us; add 7d postage up
15/-, aoove; data sheet suppiied;
belemum metal rectifiers, 12v 1 amp 10,-, 12v
2 amp 12,6, 12v 3 amp 22/-, 12v 4 amp 25,-
12v amp 28,6, 12v b amp_giant tinned type
35,-, 6v 10 amp 26/-, 2dv 2.5 amp 39/-, z4v
5 amp 45,-; H.T. types,
space type for a.c.,d.c. sets, 7/-;
1,-, 110v 20ma_e!.minator type 7,-. 250v looma
bridge 13/6b, 350-0-oouv  sUma tor a.c. sets
13/6, 450v d40ma_7,6; eliminator Kkit, 25-watt
Lrans rectifiers, 2X¢ mfds condensers, for 120v
20ma’ eliminator with trickle, 39 6. case 10 6;
charger kits for 2v to 12v chargers, :nterleaved
and 1mpregnated transformer, se.enium recti-
fier, banast resistance, no rheostat or am-
meter needed; 45-watt trans and 12v 2 amp
rect. 36/6; 600 watt trans. and 3 amp 1ect 45/-
75 watt trans. and amp rect, 62/-
for 2v, 6v only, with 2 amp
with 3 amp rect 42,6, with
55/-; above kits with steel case,
crackle finush, drilled and louvred.
small hardware, with 12v 2 .nnp rect,
12v 1 amp or 6v 2a 45/-, 12v 3 amp 65/-.
12v 4 amp 82/-; heavy duty Kits, 140-watt
trans and 12v 6 amp rect for 6v, 12v, 75/-,
or with slider res and ammeter, 105/-; trans-
former, rect.fier. ballast bulb for 1 to 20 cell.
one amp charger, 80/-; misc. 0-6-amp am-
meters, superior quality, 14/6; 1% ohm sliders,
13/6; crystal diodes, capsuled, guaramz—ed 39;
Aerovox mid 1,000v oil-filled. .C.C.
24 mfd 450v electrolytics 6,6; Rola 8in P.M.
~,peakers. less trans, 17/6; battery chargers
12v 1.5 amp and 6v 2 amp, 65/-; guaran-
teed 18 months. —-Chami;m 43. Uplands Wa
London, N.21. 'Phone . 4457, [211‘5

1 ADIO CLEARANCE, Ltd., 27, Tottenham
Court Rd., London, W.1. Mus. 9188. Manu-
factured by Wllcox-Gay Corporauon. U.S.A
Master oscillators; these V.F.Os use an 807 elec-
tron coup.ed osc, with grid tuning 1-5 Mc/s,
plate tuning 2-10 Mc/s, both by vernier dials,
0-10 mA grid current meter, grid choke and
| leak, for intermediate stage included, brand new
| in ongmal cartons, complete with spare 807,
instruction book, shielded plug, acces-
sories, £5/10, carriage 5/-; Xtal multipliers,
Xtal osc, which can be tuned 2-6.67 Mc/s; as
in the V.,F.O., tuning is by vernier, and 0-10
mA grid current meter inc, complete with spare
807, instruction book and accessories, brand
new in original cartons, 45/-, carr. 5/-; size
in both cases approx 13inX10inX7in. Personal
recelvers B.C.728¢, 7-valve rec, with 1.4v valves,
RF 173, mixer VT171, osc VT173,

173, det and audio VT172, output VT174, bias
rect VT174, covers 2-6 ¢/s, with 4 push-
buttons, adjustable 2-2.6, 2.6-3. 5 3.5-4.5, 4.5~
6 Mc/s respectlvely. operates from 2v acc, b} 2v
vibrator, with 12v vib for charging 2v acc,
carried slung on shoulder, supplied brand new
with telescopic aerial, 2v acc, 2 vib's. and in-
struction book; this set has built-in loudspeaker
and buttons A and B, are easily adjustable by
means of an additional condenser, to operate
on M.W., £9/9; .S. Navy aircraft receiver,
RU17, 6 valves, 3-78s, 2-77s. 1-1642;

are straight recs, with 3 R.F. stages,
plug-in coilp acks, operates from 28v
supplied with 6 coil packs covering 187- 305
281-455, 524-844, 1285-2155. 2960-4620, 3865-
6265. 5075-7780 8750-13950 Kc/s respectively.
£4/10. Transmitter tuning units, C.A.V. 47159
and 5 type C covers. 1.5-3 Mc/s, 17/6; type F
covers, 6.2-9 Mc/s; both these units have ver-

incl. all
5274

nier M.O. tuning. P.A. tuning, etc.. in blk.
crackle cases 12inX10inX9in. carr. 2/6; B.C
453s. 6-valve receivers. 6-12v  valves. R.F.,

mixer, 2 I.F.s._ det and B.F.O.. output 85 Ke/s,
| 1.F.8." the Q Fiver, 23/6; mains trans E. HT..
4.000v 1mA, 2v 2a. primary 230v 50 ¢’s. 45 -

ING., Write for detoils to :
BCM/AADU, LONDON, W.C.1

500-0-500v 120mA, 4v da c.t.. 4v_da c.t. 4v
3.5a c.t., 10v la, primary 200-250 50 c’s_22 6.
post 1/-; 400-0-400v 160mA. 5v 3a. 6.3v 3a,

primary 200-250 50 c¢/s. fully shrouded, 20 -
post 17/-, 2129

3|

|
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RELANCE

~ ype T.W. ere Wound

Rating | "RANGES
S Watt Max. 5-100,000 1 Fiax.
(linear) ’ 50-50,000 {2 Max.
(graded
3 Wate Max. ' 100-10000 Sl)Non-
_(graded) |nduct|ve

Type S.G. Composunon
| Watt Max. I

2,000 ohms to 5

i
{linear) |
i

megohm.

CHARACTERISTICS ¢ (both types) linear

log,,semi-log. inverse log., non- -inductive, etc.
FULL DATA FROM
RELIANCE

Manufacturing  Co. {Southwark) Ltd.
Sutherland Rd., Higham Hill, London, E.17

Telephone : Larkswood 3245

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR, SHEET TUBE, STRIP WIRE.
3,000 STANDARD STOCK SIZES
No Quantity too Small Lis! on application
London: H.ROLLET & Co., Ltd. Liverp'l:

6, Chesham Place. S.W.l. Kirkbv Estate.
SLOane 3463 SIMONSWOOD 32713

-

I'ype 2 units Jur 5.5 and 7.0 Mc s bands.

'fype JCF,200, 100 Kc,s unit for use as # irequency
rubstandard.

Write for List QCA.4803A.

A hmited number of reprinte of the paper entitled

** Quartz Crystals '’ by Edward A. Fielding, B-Sc. Tech.

(Hons.), A.M.C.T., A.M.I.LE.E.read to the RadjoSociety
of Great Britaiv on November l4th, 1947. are avaii-
able sree on request.
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You'te SURE to get & at

)

ESTABLISHED 25 YEARS

Resisiances—8pecial Offer,  Parcel containigg 100
popular assorted values {-watt tybe 8 @ per 100,
{-watt type 11/8 per 100 (Trade enquiries nvited).

M,Coil Speakers. Well-known mftrs’ surplus: 10in.
P.M. with Tir., 27/8 ; Rin. P.M., 2/3 ohms, 17/6:
éiin, P.M., 2/3 obms, 16/6 ; 5in. P.M., 2/3 ohms,
10/11. 3in. P.M., 2/ ohms, 13 9.

Collaro A.C. Gram Motors. 100-130 v., 200-230 v., with
12in. T/Table, £5/18/4.

Rectified M.Coil A.C. Meter. 0-100 v., 2lin. 11 9.

Tuning Cond. (Twin gang). .00U5 mfd. ceramic, 7/6
(with Trim., 8/8). .0003 mfd. with Trim., 8 6.
Midget .0001 wfd., 5. Midget .0005 mfd. with
Trim., 14/8. Midget 00035 mfd. 1iin. x 13in.
x 2in., 12/9. 4 gang .0005 mid., 5/8.

Coils, T.R.F. Matched palr, M. & L., 6'9. Weymouth
ditto, 96 pair. S'Het. matched, & &

106 and 11'6 pair. All Wearit
each. Denco Jron core Maxi " Q Coila, complete
range available from 39 each.

Vibeator Transt, 6V in, 250-0-250 v., 100 m'a out
(also available in 12 v.), 8/6,

Potentiometers. Centralab. 5K, 10K, 25K, SuK,
100K, §, 1, 1 and 2 Mez., less Switch, 4'3. With
Mwitch, 8/-. Midget with Switch § and 1 Meg.,

feg., with Switch, 4,9.

Electrolytics. B.E.C., Midget, #-8 mfd. 400 v. 1}in.
% }iu., 5/8, and 32 mfd. 350 v., 11in. x 1in, 5.

T.C.C. 16 mfd. 150 v., 2din., x 1in, 3/3. Dubilier

8nfd, 500 v. 2Hn. x iin., 4/-. And all inakes and

. T.M.C. 8-16 mfd. 450 v. with elip, 7 8.

Meter Rectifiers, Westinghouse. 0-5 m/a., 311:.
0-10 m/a, 7/6 ; 0-1 m/a., 10/6.

Selenium Rectifiers, H.T., h/wave : 250 v. 50 jn'a.,
5/9 : 200 v, 100 m/a /9 : 230 v. 100 /s, 76
250 v. 300 m/a,, 12/ s 6 v 1) amp.,
6/3; 12 v. 1} amp., 12/ ; 12 v. 3 amp., 24.;
12 v. 6 a., 37,6 ; 36 v. 1} a., 23/8; 70 v. 1} a,,
37/8. Also L.T.2/4 v. 1 a., hiwave, 3/8.

Television Trans!. E.H.T. 4,000 v.3m/a., 2 v. 1}amp.,
45/- ; 500-0-500 v., 250 n/a., 4 v. H 2., 6.3 v. B a,,
75~ ; 350-0-350 v. 250 m/a., 6.3 v. 3., 4 v. 82,
iv.3a.,6.3v (tapped 2v.). 2 a., 72/6.

Charger Transf. Input 270.230-250 v., outputs 4 v,
8 v, 15v., and 24 v.,at 3 amp., 27/6.

Filament Transf, Input 200-250 v., output 6.3 v,
1} amps., 8 -,

Ex-Govi. T.M.C. Reed-type Headphones. 70 ohmns,
1/9 each (3/8 pair with leads). single earphones,
75 ohms, with adjustable Headband, 1'6. Midget
O'put Traps., 32-1, and Parafeed Tfr., 4-1, both
lin. x lin. ¥ 3in., 3'- each. P'Pull Intervalve
2.5-1 each half, and O'put Tfr. 60-1, both 1in.
x 1in. x 1in., 3~ each. Tannoy Transverse
Carbon Mike ipset, 3'- .¥. Choke 15 Hny.
300 ohios, 175 m'a., 12 M/Coil Mike, 2/8. L.F.
Tranaf. 6.8 m'c., 8'6 pr. dget Intervalve Transf,
3.1, 5-1 or 10-1, 39 each. AMulti-ratio Matching
Transf., 4 windings (2 C.T.) over 10 ratios between
10 and 100-1,2in. x 1{in. x lgn.,3,’9. 12 volt D.C.
motor suitable for models, 19/8.

TPelevision, In stock lete range of
aw specified for** Wireless World **and ** Electronics
televislon constructors’ kita.

gend 21d. stamp for very full Stock Lista. When
ordering please cover packing and postage.

STERN RADIO LTD.
109 & 115, FLEET STREET, E.C.4.
Telephone : CENtral 5814 and 2280.

YOU DON'T NEED TEST GEAR!

Many constructors have told us they spend
far too much on trying new High Quality
circuits, and then are not satisfied with the
result, as they lack the necessary gear to
check the performance. The E.R.5 4/5 watt
at 10gns, and the E.R.10. 10 watt amplifier
at £15, cost very little more than the retail
price of the components, and each one is
tested in the laboratory before despatch, to
ensure ridgid adherence to the specification.
A post card will bring you details.

We regret that due to heavy demand,
delivery on the E.R.5 is now 7-10 days.

ELMSLEIGH RADIO CO.,

1102 LONDDN RD., LEIGH-DN-SEA, ESSEX
LEIGH 75168.

‘ANNUAL stocktaking sale now in

| formers enables us to repeat this pooular

| Send 3

|
|

[
|e

| Tooting, London, S.W.17.

World

progress.
the finest value at the lowest prices ever!!
Send to-day for our current catalogue and asX
for bargain list, s.a.e. please; note. as usual,
we pay all carriage! Here are a few items picked
at random from our varied stock: a selection of
4 meters. including volt-meter, milllamp meter.
microamp meter, etc.. our normal list price
23/6, special price 12/6 the 4. a selection of
6 different flying and other aircraft instruments.
original cost of this selection usually over £100.
our special price 21 - the 6. Bendix contro!
panel type BC938-A, contains 7-way push-button
unit. tel and mic jacks, tougle switch, etc.,
only 5 -. a fresh consignment of rotary trans-
item;
post orders to Waltons Wireless Stores, 203,
Staveley Rd., Wolverhampton. You are .nvited
to visit our warehouse at 65, Trysull Rd.. Brad-
more, Wolverhampton. Over 2.000 bargains for
vou to choose from 12051
{PECIAL!'—Supacoils gresen'. you with 20
» 1,/- cash coupons in their latest catalogue of
components and handbook of circuits. hints,
constructional information. colour codes. ete.!
- 214d stamps for your cop{1 and at the
same time obtain full details of how you can
save 1/- in the £1 on all your orders! In
th: meantime, if you need any components
urgently, send us your requirements and deduct
1/- for each complete £1 of your order: we
append a selection from our stocks: PB30. the
latest 3-waveband plus gram push-button super-
het coil pack for only 30/-; each ack supplied
assembled, wired and tested, complete with en-
graved escutcheon and suitable circuit diagram:
adjustable iron dust cored coils and trimmers
for absolute accuracy in tracking; for the DX
enthusiast we recommend the model 40 coil
pack: this famous 3-waveband superhet pacX
with provision for H.F. stage incorporates 9
adjustable iron-cored coils, ndequatelf screened.
with rotary 2-bank Yaxley type sw tch, trim-
mers. padders. etc.; completely assembled and
wired; now available for only 39/-!; model 30
coil pack superhet. 3-waveband coil pack suit-
able for use in sets without R.F. stage. now
only 21/-; " M.M." L.F. transformers, adjustable
iron cores, high * Q." extremely efficient &*
10/- pair; .0005 2-gang condensers. 7/6: 3-
gangs 13/4; coils, all normal frequency cover-
ages, parmeability tuned. 2/- each: ma‘l order
only.—Supacoils, 98, Greenway Ave.. E17.
WANTED, EXCHANGE, ETC.
l’RGENTLY required to fulfil overseas order,
4 valves type 802.—Details to Box 1928.
ANTED, second-hand television receiver;
give price and particulars —Box 2027,
REQUIRED urgently, J1. L.LE.E.. Vol. 93 II1A.
No. 5.—Price to Librarian, A. C. Cossor,
Highbury Grove, N.5. 2002
\ E pav top prices for used test e;ulnznzient. all

types.—Universitv_ Radio. .. Lisle
St.. London. W.C.2. Tel. Ger. 4347 and Ger
RK{R2 19992

EXCHANGE. Eddystone comm. receiver, type
640, bought Sept. Sth '48, together with
radio vision expander 5 and 10 metres, bought
Sept. Oth. '48. for ARSSD or Hammarlund
HQ129X. must be in excellent cond.—Box 1996.
URGENTLY required. Auto-Memota direct
starters for Yshp 400-440v. list No. 14 A.D..
amp rating of trips g
would be suitable.—Full particulars. giving price
and quantities available. to Denfords Engineering
0., Ltd., Box Trees Mill, Wheatley, Halifax.
REPAIRS AND SERVICE
1\IAINS transformers rewound, new
A formers to any specification.
MOTOR rewinds and complete overhauls: first-
class workmanship. fully guarantee
FM. ELECTRIC Co.. Ltd.. Potters Bldgs.
Warser Gate, Nottinghans. Est. 1917. Tel. 3855
EWINDS promptly executed. new trans.—
R.E.F.. 137a. Ashton Rd.. Oldham.
1\/ AINS transtormer rewound and constructed
to any soecification; prompt delivery.—
Brown. 3 Bede Burn Rd.. Jarrow 13460
OUDSPEAKER repairs. British, American

trans-

any make, moderate prices.——Sinc'air
Speakers, 12, Pembroke St.. London. N.1. Ter-
minus 4355, (3308

REWINDS and conversions to mains and out.
. put transformers, from 4/6, pp equipmen:

a speciality.—N.L. Rewinds 4. Brecknock Rd
N 7. Tel. Arno'd 3390 (6283
RADIO MAINTENANCE SERVICE, rado.

speaker, transformer and motor repair

specialists; no delays.—139. Goldhurst Terrace.
London. N.W.6. Mal. 6133. 19925
ELECTRICAL measuring instruments skilfully

repaired and recalibrated.—Electrical In-
strument Repair Service. 329. Kilburn tane
London. W.9. Tel, Lad. 4168. {F935
" gERVICE with a Smile.”—Repairers of all
) types of British and American receivers;

coil rewinds. American valves. spares, line cord.
Z-F.R.1.. Ltd.. 22, Howland St.. W.1 Muisféxm
75

5675.

A REWIND service which duplicates or modi-
fles as required; transformers. loudspeakers,

etc.: prompt returns,—Raidel Services, 49, Lr.

Addiscombe Rd., Croydon. Cro. 6537

REPAIRS to moving coil speakers, cones,
colls fitted, fleld rewound or altered; speaker

transformers, clock cotls rewound: guaranteed

satisfaction. prompt service, no mains trans.

accepted. Closed Sat.

L.S. REPAIR SERVICE. 49. Trinity Rd., Upper

Balham 2359

0.6 to 0.9 or other amperages |

Advertisements 57

THE “FLUXITE QUINS™ AT WORK

“ An aerial needing repair!
Set up without FLUXITE, I'll swear.
Pull hard, it's got fired"’
Cried 00 ** You're all mixed,
That's the telephone wire you've got there’’.

e®
See that FLUXITE is always by

you—in the house — garage —
workshop — wherever speedy
Used for

in Government

Lt

soldering is needed.
over 40
works and by leading engineers
and manufacturers. Of ali Iron-
mongers—in tins, 10d., 1/6 &3/-

TO CYCLISTS! Your wheels
will NOT keep round and true
unless the spokes are tied with
fine wire al the crossings AND
SOLDERED. This makes a much

stronger wheel. It's simple—with

FLUXITE—but IMPORTANT.

The FLUXITE GUN
FLUXITE
where you want
it by a simple
pressure.  Price

116, or filled, 2/6.

7 :\‘ >
ALL MECHANICS WL HAVEN 7

FLUXITE

e et
IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF “SOFT™
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price 1d. each.

FLUXITE LTD.

(Dept. W.W.), Bermondsey Street, S.E.!

years

puts
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THE
BRITISH NATIONAL

RADIO SCHOOL"
ESTD. 1840

for
New World Ideas and Old World
Ideals !

The Urge to Serve and the Know-
ledge How !

Home Study Specialists with the
Personal Touch.

Radio, Radar, Maths., Physics.
The B.N.R.S. FOUR YEAR PLAN

covers the full syllabus of :
A.M.L.LEEE,, A.M.Brit.l.R.E. and
CITY and GUILDS Radio and
Telecommunications Exams.

Six months’ trial period without
obligation to continue.

Send for free booklet to :—

STUDIES DIRECTOR
BRITISH NATIONAL RADIO SCHOOML

66, ADDISCOMBE ROAD, CROYDON

Phone : Addiscombe 3341

E Wi
¥ Sg HC
MAN 3
BUYS

Type Horns with Bass
Chambers £19-10-0. Reflec-
tortype CORNER HORNS,
price £47-10 0, prices in

7 the white and ex-works.

Horn production impends

P.M. Units available soon,

VOIGT PATENTS LTD.
LONDON, S.E.26
P.S. Mr. Voigt is not yet fit.

HILL & CHURCHILL LTD.

BOOKSELLERS

SWANAGE, DORSET

Available from Stock:

‘‘Radio Engineers’ Handbook ' Terman 42'-
" Prmcuples of Televmon Engmeermg
nk - . 33
“ Radar Engmeermg " ka 2 -
o Prmuples of Radar "' M.LT, Radar
School ... ooo o0 o 30
* Practical Radlo Communication "
Nilson & Hornung . 39
‘* Electronics ' Millman & Seely . 33
‘“ Radio Engineering '’ Vol. | Sandeman 45 .
“* Television Simplified ** M, S. Kiver... 27

Postage extra.

CATALOGUE ON APPLICATION

Order at once, a gap in |

Wireless

TURDY rewmds. mains transformers chokes

» and fields; we give prompt delivery and
guarantee satisfaction; 14 years’ experience;
prices on request.—Sturdy Electric Co., Ltd..
Drpton Newcastle-on-Tyne. (4316
l’ UDSPEAKER repairs, any make, reasonaoie
4 prices, prompt delivery. to the trade and

| qunllty fans; 25 years' combined experience with
, Magnavox, Goodmans, Celestion.—Sound
Service Radio, 80, Richmond Rd., Kingston-on-
| Thames. Kin. 8008. 4977
EWINDS, mains transformers, speaker field
coil, chokes, high-grade workmanship. 7day
delwery. new transformers constructed to custo-

mers' ecification, singly or in quantities.—
| Met,ropo itan Radio Service Co.. 1021, Finchley
Rd., N.W.11. Speedwell 3000. (3719

{)_l-HOUR service, 6 months' guarantee, any
~ transtormer rewind, mains outputs and
i.f.s, etc.. all types of new transf., etc., sup-
plied to specification; business heading or ser-
vice card for trade prices.—Majestic Winding
Co.. 180, Windham Rd, Bournemouth.
OIL specnahsts —Tumng and oscillator coils,
f. and mains transformers rewound
and wound to specification; wavewinding special-
ists; l.s. repairs. new cones, speech coil rewinds,
etc. —Ryntord Industries, Ltd. (formerli' Elec-
tronic Services 17, Arwenack St mouth
Cornwall,
EWINDS and repairs, mains lrans(ormers.
O/P trans., clock coils, field coils, pick-
ups: vacuum and gram., motors, new trans-
tormers to any specification; guaranteed work:
competitive prices; delivery 2,3 days.—W,
Groves, Manutacturing Electrical Engineer, 154,
Ickneild Port Rd., B’ham, 16. 1482
MPLIFIER lestmg. we have all facilities for
| testing and adjusting high-quality ampli-
fiers, no push-pull feed-back amplifier will
operate really J)roperlv unless rigorously tested
and suitably adjusted—with its speaker system.
We take a keen personal interest in this work.
and gladly co-operate with you in obtalmnz
absolutely optimum performance. We also have
facilities for light assembly, construction and
production testing of note magnifiers and speci-
alised electronic equipment.—Donald D Ltd..
12, Hollywood Rd S.w.10. Tel. Flnxmnn 5705.
RK WANTED
AKELITE mouldlng. capacity available for
small industrial mouldings to close limits;
own fully equipped toolroom.—Box 709. [1564
| ADIO mirs. can undertake development and
assembly of radio or electronic equipment;
winding shop with vacuum impregnation plant;
| ample space and labour available.—Box

u
\) ing a new set this winter?—BCM/HIFIDEL
London. W.C.1. is the address to remember for
all types of radlo and electronic apparatus built
| to specificatio 11791
LUM NlUM chassis and panels quickiy made
to your own sizes, holes punched for valve-
holders. etc.. supplied bright. grey or black
crackle finish; est. free; local stn. tunes units,
high fidelity amplifiers, precision superhet coil
packs, I.F, transformers. gang condensers, etc.:
Lechmcal ‘data sheets and lists on request.
E.AD., 13, Bence Lane, Darton Barnsley.
MISCELLANEQU
RADIOGRA‘VI cabinets, mfrs. samples. stamp
details.—123, King St., Wallasey.
ALNUT radiogram and t,elevlsnon cabinets,
manfs." samples, few only; stamp detmls
walters, 501. Hale End Rd.. 763
| SMALL neon lamps and holders. ideal Chrrst,-
mas tree decoratlon or indicator lamps;
15/- doz.—Lucas, 22, Hengrove Rd.. Bristol. 4.
MARCUS. Ltd 75-77. East Rd.. have for
a4 disposal a number of radiogram cabinets,
6-valve chassis and Garrard player units with
pick-up.—Tel. Cle. 2462. {1977
PARKS' data sheets provide complete con-
) structional details and full-size draughts-
man-prepared prints showing drilling, assembly
and wiring plans of tested and guaranteed de-
signs by L. Ormond Sparks.
LATEST release.—The Challenger portable, an
[ ac/dc 3-valve (plus rect.) T.R.F. clreuit havmg
an exceptional performance on med. and long
waves, the ideal set for radio in any room, no
aerial or earth; 6in Stentorian speaker gives
amazing power and quality; no complicated
switching or adjustments; data sheet 2/9.
COMPONENTS can now be supplied; send a
stamp for list giving full detarls of the 34 de-
srgns available.
SPARKS' DATA SHEETS (W ).9, Phoebeth Rd.,
Brockley S.E.4. Tel. Lee Green 0220.
ONE triple screened compnrtmem having a
| double screen of Eerforated zinc built on
o a wooden framework, with special door for
high frequency screening. having an overall
size of 1,000 cubic feet; can be seen by appoint-
ment.—HBox 1939.
OPPER wires. enamelled. tinned, Litz. cotton,
silk covered, all gauges; BA screws, nuts,
washers, soldering tags, eyelets; ebonife and
laminated bakelite panels. tubes. coil formers:
Tufnol rod; headphones, flexes, etc.: latest radio
publications, full range available; list s.a.e.;
trnde supplied.—Post Radio Supplies, 33, Bourne
Gardens. London 1453
UPLANS announce their hrsc receiver plan,
ur the Personal Portable *’; really small,
really works, radio anywhere; ' much henper
than the shop ** Personal '’; all standard parts;
cirewit, layout, diagrams, notes, etc., 2/6; for
Nuplans testgear plans see past issues of
'“ or send s.a.e. to E. B.. “ Whinnie
“ Escalls Cliff, Sennen. Cornwall

| Knowe.
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NEW G.P.12
CRYSTAL PICK-UP

with permanent sapphire stylus

—was fully described in The Wireless
World’s recent article “ Crystal Pick-
ups—Basis of Design for Fidelity
Reproduction.”

This remarkable pick-up, which rep-
resents the ultimate in high-fidelity
reproduction, is now available in
limited quantities through your radio
dealer, price 104/- incl. P.T.

FREE ILLUSTRATED
FOLDER describing this
new pick-up may be ob-
tained by returning the
coupon below.

TO CO‘c\lOCORD LTD |

ALITY enthusiasts!—Are you comemplnt-'

©

] ENFIELD, MIDDX,
: Please send folder of ACOS Pick-ups.
INAME

1

i

| ADDRESS |
l
J

LW

PHOTO-ELECTRIC CELLS

Talking Picture Apparatus.
Catalogue now available

RADIO-ELECTRONICS LTD,,
St. George's Works, South Norwood,
London, S.E. 2S.

ELECTRONICS

DUELEY

JZRANMER AV_. EALING.W 13.

PHONE EALING 5688

WILLIAMSON AMPLIFIER
COMPONENTS

OUTPUT

TRANSFORMER £476

TO DESIGNERS' SPECIFICATION

MAINS TRANSFORMER £4 2 6
CHOKE, IS HEN. 150 MA. £1 7 6

CHOKE, 30 HEN. 30 MA. 96

Send for details of above and full range
of standard transformers and chokes.
Manufacturers’ enquiries invited

‘mea . asesses
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e HENRY'’S s

TRANSMITTING VALVES, TYPE 813, by Canadlan
Westinghouse, Brand new and hoxed in original
carton, tested, £3 10s. each.

ELECTRCSTATIC VOLTMETER, 0-3000 v, 3{in.
scale, pane! mounting, by leading manufacturer
Brand new, 85/~ each. |

B-volt VIBRATORPACK. Output 180 v. 40 m'Ar
I thed vibrator, size

Y " Ryl
0. 5310, - 2}in., 21/- only.

SPECIAL OFFER P.M. SPEAKERS. 8in. ROLA, with
'i?nsstormer. 21/~ ; 5in. TRUVOX, less transforier,
/6.

|
SPECIAL OFFER MIDGET ELECTROLYTICS,: sizes ‘
Win. x lin.,, 88 mfd.. 40 v, 46; 168 mid

450 v., 5/6 ; 32 mfd. 350 v., 4/6 only. |

R1626 VAHF RECEIVER. Compriving 10 valves EF50,
2 valves FB:id4, 24-volt Rotary Generator, relays, and
hundreds of condensers and resistors. Camplete in
grey 1uetal case, absolutely brand new, 75/~ only.

MIDGET I.F. UNIT. Aluminium can 4fin.> 2}in
X tin., comprising 1 vaive, 1'T4, mideet, iron-cored 1.F.
transformer 465K /(’s, aud N midget resistors and
condensers, 12,6 only.

MIDGET B.F.0. UNIT. As above, but comprising one
valve 1143, and midget B.F.0. coil, in lieu of L.F. trans-
former, 10/~ only.

THE E.T.A. FOUR-STATION SUPERHET TUNER
Completely seliscoutained tuner, iy be set to relect
any three medluty and one loug wave stations. No
tunlng condenser required. Four-position switch
Tuniog by high permeability dust cores. Litz wound
colls. Once set requires no further adjustment. The
station you waut at a tlick of a switch. Slze 2§in. high
by 3iu. by 3in. ¢omplete with full aligning Instruc
tions and suituble A.C. and A.C./D.C. rirenit. Ounly
33/-, plus 7/2 Purchase Tax.

TELEPHONE HANDSETS.
gised), with pressel awitch.
Brand new, 10/8 each only,

B.C.221 FREQUENCY METER, Anerican crystal con
trolled. 2 63J7, 6K8, plus, complete set spare valves.
Coverage, 125-20,000 ke/s.  Calibrated charts and
Instructions booklet supplied.  Battery operation
130 v, H.T.,6 v. L.T. Ample apace available fur casily
constructed mains pack. New, £1§ only.

MIDGET TWO GANGS .00036, Ceramic Insulation,
size only 2in, x 1}in. x liin., long spiodle, 8/- only.
.000375 mafd, with trimmers, vanes covered perspex,
size 2in, x 1}in. x 1}in., long apindle, 10/6 only.

0-1 M/A. MOVING COIL METERS. 2}in. panel inount-
ing, brand new and boxed, 15/- ea.

ALLADIN COIL FORMERS, Complete with iron dus’
corea, 9d. ea. only.

DENCO. Please note that we are appointed stockists
of Denco producta,
In addition to the above few items we have probably
the most up-to-date stock of Radio components in the
trade. Also over 10,000 valves in stock at B.O.T. list
prices.

G.P.O. type (self-ener
Complete lead and plug,

TRADE SUPPLIED

Send stamr for latest Comprehensive Component List.

HENRY’S
5, HARROW ROAD, W.2

PADdington 1008 9

ROTARY
CONVERTERS |

For Radio, Neon Signs, Tele-
vision, Fluorescent Lighting,
X-ray, Cinema Equipment and
numerable other applications,!

| sign o

We also manufacture }— |
Petrol Electric Generating Plants, H.T. !
Generators, D.C. Motors, etc, up to
25 K.V.A.

CHAS. F. WARD
LORDSCROFT WORKS, HAVERHILL, SUFFOLK
Telephone : Haverhill 253 & 4.

Weorld

{TEEL chassis, 1lbanX1liyn/2in, d-sided. |
v ‘almost undrilled, 3/6 ea post free.-—Cooper.
71. Forest Rd.. Quinton, Birmingham, 32. (1933 |

ANTED f{or sub-contract and high-grade |
radio servicing, an efficient organisation, |
smart delivery vuan essential, must be located
within 5 miles of Hyde Park Corner.—Box 1933,
JOR sale, aluminium telescopic masts, 16in
enclosed, extending to 8ft 4in; 3,in hase
tapering to l4in; special wholesale prices; state
fuantities intecested.—Easton .Brothers, Con-
tractors, Swansea. Tel. 2717. 993
IME switches, partly used. 14-day. 5-amp
0 to 250 volts a.c., clockwork time switches
excellent condition. £2; mercury sealed tube
10-amp type. £2/10; cash with order.—J. Dono-
hoe, 2, Upper Norfolk St., North Shields. [1172
SITUATIONS VACANT

Vacancies advertised are restricted to persons
or employments ercepted from the provisions

of l;’ﬁxscf'ﬁl{rw:% Elnxagemeul Order. 1947
] of Civil Aviation. Appointment of

1\/ Radio Mechanics, Grade II.

APPLICATIONS are invited for appointment as
radio mechanics, Grade II, at civil aviation

radio stations in the United Kingdom. Candi- |

dates will also be lizble for tours ot duty overseas.
Candidates must be at least 21 and under 40
years of age at the time of application, and
must possess a knowledge of the fundamental
principles of radio and radar with a general
knowledge of one or more of the foowing radio
aids tor navigation: Direction finding, Loran,
Gee, Radar beacuns, A.C.R. or G.C.A. They
should also have had pract.cal experience in the
use ot too.s, filing, druling, hard and soft solder-
ing, cubling and wiring, and be experienced in
the use of electrical und rad.o measuring instru-
ments including cathode ray oscilloscopes. The
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~{owards perfection-

LOWTHER TUNERS

D.T./4 famous ¢ dual’
D.T.'5 details shortly.
L.E.1./2 T.R.F. unit.
L.E.S. Superhet unit.
F.M. ! Experimental.

{LOWTIHER AMPLIFIERS

B.5.F. 5 watts, [.35—30 Ke.
A.10.F. 8 watts, £.35—10 Ke.
A1S.F. 15 watts, £.35—35 Ke.
A.50. 45 watts, £.35—30 Ke.

LOWTHER P.M.1 UNIT

High tlux, 18,500 19,500 gauss
(average) drive unit fitted with Voigt
light coil diaphragm.

possession of City and Guilds certiticates in
radio communication and technical electricity
will be an advantage; the pay will be 115/- per

3/- a week to a maximum ot 130,- a week.
Candidates should apply by postcard for a form
of application to the Ministry of Civil Aviation.
Establishment Division (B), 10, Fleet St., Lon-
don, E.C.4. quoting reference EST,'174. [1988
OMPETENT television engineer, 5-day week:
good rates; London area.—Write Box 2065.
(lUA_LIFlED service engineer, excellent condi-
tions; salary from £350 per annum.—Tel.
Qrpington 2747. (2130
ADIO and television service engineer re-
quired, good salary and permanency to
capab.e man,—Killbourn, Abingdon, Berks. [2057
1 ADIO and television service engineer re-
quired. must be experienced; guod salary

and permanency.—Fox, East Molesey, Surrey.
EST-END elec. and radio retailers require
counter hand and assistant.—Write, stating

full partics. and salary required, Box 1947.

DIO mech. accustomed to prototype model
wiring needed for London laboratory; perm,
post; good salary; interesting work.—Box 2066.
{ERVICE engineer for London retail,
[ fully experienced radio and television ser-
vice in every aspect, quick and accurate, state

}
HIZARDS need immediately a skilled tele-
vision engineer competent to service all
makes.—Tel. Welbeck 7993, or write 204, Haver
stock Hill, N.W.3. ) 11950
ENGINEERS required, with experience tn
all branches of television transmission and
reception; specialisation in some of the follow-
owing subjects is_essential:—
(1) Wide-bandwith, medium and
transmission.
(2) Video amwplifier design.
(3) Syne and scanning generators.
APPLICANTS should have had some years’

low power

lahoratory experience in the subjects oullined.,'

and preference will be given to those holding
recognised academic qualifications; London
area,—Apply in confidence, giving age. detalis
of education and experience. and salary required.
to_Box 1375. (1738
JULLY qualified radio, television, electron:c
engineers required, London area; other
positions also available.—Write Technical Em-
ployment Agency, 179. Clapham S[\ZR;lSq

Tel. Brixton 3487. L
l ADIO development engineer requ'red. experi-
ence on design of radio and television re-

week. inclusive, rising by annual increments of |

|

wages.—Box 1987. 2018 |

EXH

‘LOWTHER—VOIGT’

Corner reflector type speaker P.W.I.
white wood or veneered.

LOWTHER PICK-UP

Moving Coil (licensed under Voigt’s
Patent) fitted with Tungsten - Carbide
or Diamond Styli.

VOIGT CORNER REFLECTOR
type horn in white wood, veneered or

de luxe finish.

'MORDAUNT

Duplex Reprodueer.

LLOWTHER

Bass and ‘Treble Corrector, Pre-
Amplifiers, Het-W histle Filters, etc.

v
IBITION
daily at
LOWTHER MANUFACTURING €O,
BROMLEY

RV 5225 KENT

————

MORSE CODE

ceivers essential.—Full particulars to: Regen-
tone Products, Ltd., Eastern Avenue, nr.
Mawneys Rd., Romford. Essex. {1975

qENxOR design draughtsman requ'red for worx
) in connection with commercial radio re-
ceivers and electronic equipment.—Write. giving
full particulars, to the Labour Manager, Bush
Radio. Ltd., Power Rd., Chiswick, W.4. [200%
RAUGHTSMAN designer required with fac-
tory and drawing office experience. capable |
of undertaking responsibility of mechanical de-
i f radio and television apparatus.—State |
age. experience and sa‘ary required. to Box 1941. |
GLASSBLOWER required for research lahbcra-
tories. must have good all round experience
in hard and soft glasses and glass lathe experi-
ence.—Apply in person or write to Personnel

Department, E.M.I., Ltd., Blyth Rd., Hayes
Middlesex. [1985 ‘
LARGE englneering group reguires

draughtsmen of senior and junior grades
in several parts of the country.- -Men with sound
electrical or mechanical drawing office experi-
ence should apply to Box 1933 All rephes are
acknowledged {1960

TRAINING

There are Candler
Morse Code Courses

for
BEGINNERS AND
i 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.1
Candler System Co., Denver, Colorado, U.S.A.
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ALLEN COMPONENTS LTD.

(9]¢]

Type 320 5-wave band coi! unit.

A comprehensive pre-aligned assembly con-
sisting of switch, complete set of aerial, H.F.
and oscillator coils and all associated trim-
ming and padding condensers for 5 wave
band operation with tuned H.F. stage on all
bands. Ali coils have dust iron cores for
inductance adjustment. A six position switch
is used with provision for pick up connec-
tions and H.F. muting on the sixth positian.
For use with any of the standard frequency
changer valves (6K8, ECH35 etc.) and an L.F,
frequency of 465 Ke.

Ranges : |, 13—40. 2, 30—100. 3, 80—200.
4, 200—550, 5, 90C—2000 metres.

PRICE £5 19 6

Send for latest catalogue of aur full range of
components for Radio and Television.

ALLEN COMPONENTS LTD.
Tower Road, Willesden, N.-W.10
Telephone Willesden 3675

TRANSFORMERS & CHOKES

High Quality Vacuum impregnated

AUSTIN MILLS LTD.

LOWER CARRS
STOCKPORT
Telephone : STO. 3791 (stablished 20 years.

Superb Performance with
Great Saving in Cost

Permeability Tuning Units
NO TUNING CONDENSER REQUIRED

B3S (LONG & MEDIUM WAVE)
B3SW (MEDIUM & SHORT WAVE)

PRICE 48/9 each

EXPORT ENQUIRIES INVITED

If your dealer cannot supply, write direct to :

THE WEYMOUTH RADIO
MFG. CO., LTD.

CRESCENT WORKS,
WEYMOUTH.

Wire

o ENIOR estimator required by
) manufacturer in the East London area; the
success{u. app.icant must have practical trnlnmg
and be capaoie of prepar.ng detalled estimates
for radio equipment.—state age, experience and

sa.ary requ.rea to Box 1940, 1980

Snl\IOR ieievision developmant engineer re-

quired by well-known manutacturers in the

London area; candidates preierred with engin-
eering degree or equivalent qualiiications, and
wide experience of television receiver design tor
mass proauciion.—Wwrite, Box 1927 11941

ACANCIES tor senior teievis,on developmens |
engineers, draughtsman, designer (mechani-
cal), and experienced model shop mechanics.—

Write, kersonnel Manager, Sobell Industnes,
Ltd., Langtey Fark, Langley Bucks, stating age,
quahﬁcat ons, experience and alar:, required.

JOBELL INDUo I'RIES, Ltd., have vacanc.es in

M the mamn industr.al towns for first-class
radio and te.evision service eng.neers, c.ean driv-
ing licence essent.al; sa.ary £6 p.us al.owances,

expenses, and bonus; equ.pment provided.—
| Write: Personnel Manager, Langley Park, Nr.
.ough ucks. 029

| Rd.,

ERVICE Dept.—Sales assistant for leading |
b hear.ng a.d company in London, age 35-45,
gosd personality, ab.e to give h.gh standard o
persona. service to c.ients; o.der man acceptable
1if right type.——Full personal details and salary
requ.red to Box A.166l. Haddons, Salisbury
3q.. London E.C.4. (2103
NTED_ for large company in West Lon-
don Deaf-aid engineer able to undertake
own research and design of equipment, prefer-
ably with considerable previous experience, also
television and radio service engineers for field
and workshop; remuneration for 5-day week de-
pendent on qualifications.-—Apoly Box 1926.{1932
JERVICE manager for leading hearing aid |
company in London, must have good per-
sonality, able to deal with mail and adm:nistra-
tion of service dep:; thorough knowledge of
L.F. midget amplifiers essential.—Full details
of age. experience and salary required, to Box
A.1658 Hadd ns. Salisbury Sq., London, E.C.4.
“IAYNE KERR have vacancies for a design
draughtsman with varied experience in
the eleclromc field, and a detail draughtsman
with some experience of radio and electronic
equipment. Apply, stating qualifications and
salary required to the Chief Designer. The
Wayne Kerr Laboratories, Ltd., New Malden.
Surrey. 11959
TWO senjor development engineers required
by well-known company in Essex; conslder

able experience on theory and deslgn of V.H.F
transmitters up to powers of 200 watts or on

.H.P. receivers is an essential requirement.—
Anp‘l\.atlons giving age. qualifications, experi-
ence and salary required. quoting Ref. No, 133.
to Rax 1782
THF College of Aeronautics has vacancies for
radar-radin mechan‘cs; essential qualifica-
t‘ons: sound technical knowledge of’ radio ap-
paratus with con»xdernb‘e aiwrcraft maintenance
exverience: sa'ary according to age and qualifi-
rations.—Aop'ication forms may be obtained
from the Registrar., The Co'lege of Aeronautics.
C-nfie’d. B'etch’ey. Bucks. 2026
SALES engineer/reoresentative for o'd- estab-
lished West London firm of radio and elec-
trical component manufacturers; aop'icants
must have good versonality. in‘tiative and drive.
and be capable f technica' and commercial nego-
t‘ations with customers of standing.—Write fu"!
dntails of exverience. ounlifications, age and
sa’arv recu‘red to Box 1994. 12030
l ADAR engineers required to operate from
London headouarters for installation and
maintenance of marine installations home and
overseas: the essentml qualifications are: prac-
tical knowledgp of e'ectronic circuits and equip-
ment. ability to work without supervision atter
tra‘ning. and resourcefulness: in‘tial salary ac-
~rording to experience.—Box 1377. T1751
ATENT agent or technical assistant required
in patent department of company engaged 1n
manufacture of precision instruments, radar.
etc.; knowledge of electronics and radar tech-
nology desirable; salary according to qualifica-
tions and experience.—Full details to Personne’
Manager, Sperry Gyroscopz Co,, Ltd.. Great Wes?
Brentford, Middlesex. 11791
{ENIOR develcpment engineers requred mus:
3 have good technical training. preferably
with H ns. Degree in Physics or Engineering
and radio laboratory experience; able to carry
through develop:nent, with assistants. to pro-

duction stage: salary up to £800 according to |

oualifications.-——Apply in_ writing to Personne!
Department. Murphy Radio. Ltd.. Welwyn Gar-
den City. Herts. (2105
I ARGE electrlcal engineering firm in South
<4 London has vacancv for senior design en-
aineer, applicant must have experience in pro-
duction design of electronic cl) uipment: he
should also have sound technical background in
amplifier design; good salary according
qualifications —Apgly in writing to Rox WW
872. LP.E. t. Martin's Lane. W C.2.
b‘ACTORY representative required by o.d-
established group of Mld.and companies
producing specialised radio and e'ectronic com-
p nents. plastics and meta' smallwares; appli-
cants must have good connections with the
radio, electronic and associated !ndustries and
be competent to conduct bus'ness at management
level; a London address and car is desirab'e.—
Apply in confidence with particulars of expirl-
ence, etc., to Box 1935, (1997

PN \\'orlcl
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3 AMPLIFIERS

that all needs
'3 WATT 11 Gns.

| P.14.—A highly portable amplifier—it weighs

| only 10 Ibs. and is suitable for outdoor use.
Works from a low power supply of 2 amps.
at 6 volts. Built into case 13in. x 6}in. x 4in.
with controls and sockets at one end

l15 WATT .. .. 66 Gns.

P.10.—A quality amplifier in which the HT
supply is carefully filtered and ail components
|conservauvely rated. No elecirolytic con-
densers are used in any part of the circuit.
Switch correction is provided for Decca and
HMVY recordings. Mounted on polished

chromium plated chassis.
20 WATT .. 26 Gns.

P.16.—Designed for universal mains supply,
its output of 20 watts is exceptionally high.
[ Total harmonic distortion at full output is
| only 4 per cent. and hum level is unusually
low. Weight, 17 Ibs. Overall size 15%in. x
71in. xBlin,

meet

Worite for leaflets giving full details.

McMURDO

INSTRUMENT CO. LTD.
{§ Victoria Works, Ashtead, Surrey

v,

L% FOR SPEEDY
LOUDSPEAKER REPAIRS
& TRANSFORMER REWINDS
at economical prices
TRANSFORMERS

built to your own specifications, contact

A.W.F. Radic Products Ltd.,

Borough Mills, Bradford, Yorks.  Tel:. 228.8.

Factors’ Terms on Request

ALL NEW GOODS

E.H.T. {nput 200'250. Outputs 2,500 v.
3 m’a, 450-0-450, 200 m/a. L.T. 6.3 v. 8
amp, 5-4-0 v. 3 amp., 2-0-2 v. 2 amp., 6.3-4-2-0
v. | amp. 5ide tag panels, fully impregnated,
] ac §20-,

QM4 input 200/250. Outputs 450-0-450,
200 mja. L.T. 6.3-4-0 v. 8 amp., 5-4-0 v. 3
amp., 6.3-4-0 v. 2 amp., 6.3-4-0 v. 2 amp.,
fully impregnated, at 95/-.

Fé Filament Transformer, 200/250

6.3 v. 2 amp. out, at 7/6.

F4 200/250 in 4 v. 2 amp. out, at 7/6.

F8 6.3 v. in 4 v. 2 amp. out, at 7/6.

F% 4 v. in 6.3 v. 2 amp. out, at 7/6.

Terms : C.W.O. (add 2'6 carriage and pack-
ing for ‘orders under £2),

H. ASHWORTH
676, GREAT HORTON ROAD.
BRADFORD, Y ORKS.

Special quotations for quantities.

in
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1'1‘[:CHNXCAL assistant for automobile radig
| work, minimum’ of three vears' industrial

lH. i5D2

e —
l radio experience or radio maintenance, prefer-
VALVES ably as officer in the Forces; London area; flve-
| day week; salary according to expenence.—Full
,detalls to Box 1944. [1996
({Mé}!}R of chemists -.;‘nd p‘hyﬁms;:s re-
| £\ quired for a new research station in Essex;
applicants should have a good degree in SUPPLIES I.TD.
chemistry oir physics, clwn,h reterabl; a gew
years' experience in industrial research or de-
N ) {elopmel{nb on eleg!lé)r;ncs.thhouslrﬁ% taccum;ngda- TRANSFORMERS
SRR 7 ion will be provided for the rig ype of keen q q
12807, g nar Yary | and ambitious workers: salary of £500-£700 per || YARLEY (All primaries 15-0-200-230 volts,
3,75, 76, 77, 78, N0, 83, 84, ?)le“lgl’r:::e_-g{::plyt Stating e aqualifications, 55 50c.p.s.) £ s d
o P o Box b
COSSOR. hl)lA DOT, GTDAB, MI/Pen7, MS/Pen, DIO engineering firm in Essex (30 miles EP70.—250-0-250 v. 70 mA ; 0-4-

M3/PeuB, OM4, OM6, OM 2P,

lem .._‘ 44“.!? 5%}(1" ofe S":O' h&,‘};g,‘,‘ London) requires a writer to originate tech- 63 v, 3a.; 0-4-5 v. 2 a. Size

| . 63AT, b PA, 13VPA, nical sales literature. to deal with printing 32x3 31 7 e 6

A1MHL, 11MPT, 41MTL, 41)Ts, 41MXp, 41s7if, | | Production and assist in administration: experi- 3 x 3§ x 3}in. Fully shrouded ... | 16 0
42MPT, 420T, 428PT, 2028TH, 202VPR, 207 TiA. ence would range over whole of company's many |} gpg0,—350-0-350 v. 85 mA ; 6.3 v,
210DDT, 210HF, 2IOLF, 210VPA, 210VPT, 2/0T products, and would be valuable to {oung wire- . -
MULLAR) ACO42, A(,U-H AZL. AZ3L, CL, OIC, less or electrical engineers: degree electrical 25a,; 50v.2a, Size 3} x 3§ x
CBL), CB CL33, CYl, CY31, engineering or equivalent desirable; keenness 3fin. Unshrouded 115 0
DAC32, DAY, " DLs4, DL3s. || and ability for writing of this special kind essen- in. AU

DL71, DL72, D12, D030, DW2, DW4/350, 1W4/500, “81 —Apply. quoting Ref, 129, to Box 725. [1577 EPS1,—350-0-350 v. 85 mA ; 2-0-

EA50, EB34, EBil, EBYI, EBCH, hlsc.;.; EBLI, JALES engineer required for demonstrating A .
bB'[’m EBL31, ECH1, F m53 | recording ~apparatus to large audiences, | 2v.25a; 202 v, 5 a Size
FCC34, ECC35 }cm. executives, etc.; some electronic technical know- 3} x 3§ x 33in, Unshrouded ... | IS 0

EP36, ledge essential; a general radio technical know-

EL32, E ledge w?ultl:l be ts;:iﬁcxelnt"li apphclan§ lhas firm EP75.—350.0-350 v. 120 mA;

EM34, EN31 grasp of elementary electronic principles; pre- 3 i

Fiv4/500, Fwwoo vious selling experience advantageous, but not 0-4-63v.42a.; 0-4-5v.2a, Size

1W4/500, KBC32, KF33, ﬂssenual own car essential; London area.— 33 x 33 x 33 in. Fully shrouded. 2 2 0

PenBd, PeniDD), I’en4VA Pen PenJODl) PM?A

gly giving age, fullest detalls of education
P!("HL PMIZ)[ P!(""\ l’)l“-l\ PM24M, PM202,

experg(s)nce, together with salary requlll';}"ls EP$3.—350-0-350 v. 130 mA ; 0-4-

QP22B, SP2, 8Pi, 5 & 7p, SP13, $P13C, TOD4, || to Box [ . 0-4. ;
'l{DDIac TH2LC, TH:mc,p TSP4, %m,b uliu,zl ( 1\/ EDICAL electronics.—A vacancy arises for 6.3 ""4 a.; 0-4-5v.2a. Size3} x
UCHz1, URIC, URSC, L\"l vie  VE2B, VP4, || an electronic engineer (sales) in the electro- 4 x 33in. Unshrouded ... .. 2.0 0

)13C, 5V4aG, (SUS. Gl"ﬁ,

medical dept. of a large London company; the X
647G, 6K7G, 6L, ALY, CVGGT, GX5, 6XBGT, 12 ! EP57.—375-0-375 v. 150 mA ; 2-0-

lcandldate. in addition to possessing technical

7.
MAZDA.—AGHLDD, AC/Pen’ 5 & 7. AU6/Pen, qualifications equal to ** Final City and Guilds .2.5 2. ; 2-0- . 2-0-2 v,
AC/VE2, D1, DD, 1»[‘»07 D620, DLY10, IIL;nm Standard (Radio Comm.) ¥ should be willing to A4 SIa ’ _202 2y ,2 AT
HL23,  HL23DD, HL4I, HIAIDD,  HL2DD, Itravel and should have some commercial acumen, 6 a. Size 43 x 4 x 3}in. Un-

as his duties are mainly concerned with technical/
commercml sales of electro-medical equipment.
Apply in the first instance in writing. stating
ua ifications, experience, age. etc., to Box 705. . 5v.2 . 0 )
ELLING & LEE, Ltd., Cambridge Arterial 4a.; 5v.2a. Size 4§ x 5 x 4{in.
dRoa((i:l Ent?eédd lelquh'e services of etxpeln- Unshrouded .. 390
enced and qualified electronic engineer to in-
vestigate problems in connection with broadcast EP56.—500-0-500 v. 200 mA ; 6.3 v.

Penid, PenJS. Pend5DD,
Pen. Pend53D 0D, I'P3/‘.‘50
8P6l, T41, TH4l, TP
. VP23, V’l'-‘l, \ P13

i 5

shrouded .. 250
EP54.—500-0-500 v, 180 mA ; 6.3 v.

}[1)14 HL"K KT"
K'l‘-ﬁi. KT61, KT63. K

KTW61, K'TW63, KTZ11, KTZ63, 163, LP2, MH4met, and television receiving aerials, radio interfer- 3a.: Sv.25a.; 2-02v. 4a

MKT4, 5 & 7p, ML4, MSP4,5 & 7p, MsP41, MS4B, ence suppression and radio and electronic com- . o S ° :
MUL4, PX 1, PX23, Ul0, UL4, UL6, U17, ULS/20, U3, nent,s. This type of work presupposes a work- Size 43 x 5 x 3tin. Unshrouded... 3 12 6
Uso, Us2, UT, UTH, VMP4G, VS4B, W76, X22, knowledge of physics, electronic mathematics | N 5:

X410, XU1M, X1, X65, XK1, X135, Y63, 266, 302! to some extent, mass production design to- | | EP59.—2-0-2v.5a. Size2x 3 x2jin.

GSRAM.—APP4A, APP4B, APPO, APVY, gether with_an inventive flair; applicants’ age Unshrouded e 1206

HP4106, LD210, MHI018, MH4105, PPI3A, should lie between 25 and 35 years and the
ﬁfx?ib”%[‘“’*““\y R scale of salary colmmgnsurate £\\&)h experience | | EP78.—Auto transformer, 100-110v.

.—XL, XD, XY, XP, X8G, XB, XW, num.
AMERICAN. 071, 1K3, 135, 146, 147, 183, 1D7. B e o oxceed LSO Der anum, 120 VA, Size 3 x 3§ x 43in. Fully
1E5, 1F7, 1G6, 1104, 105, 136, 1LN3, 1LCG, 1X3, Duty Alloys, Ltd., 89, Buckingham Avenue, shrouded ... .. 220
184, 125, 1T4, 1T5, 243, 2X9 246, 247, 2B7, 348, Trading Estate. Slough. have a vacancy for an
"’;% oA 5U4, 5Vi, X3, 0%, 544, GAL. 6AG, OAT, | | assistant capable of developing and Servicing I Standard Rack C"ISSIS in mild steel.

ok g;.\cz B1E5. BALY, 687, 614, f"““ f."“' audio-frequency amplifiers and associated elec- size 17in. x 10in. x 3in., finished in black
0C6, 6D5, 66, BDS, 6EG, 6¥G, 6F8, 6G6, 616, RIS, trical equipment for vibration research; student ' . @

6J6, 6KG, 6307, 68ifr, 6867, 63Kz, osu, || of graduate members of the I.E.E. and others stove enamel. Price §/- plus I/3 postage etc-
68N7, 6307, 6317, 6387, 6V6. 6Y6, 6X5, 7A7, 77, holdin; her National or City Guilds certifi-

786, 10, 12A5, 126, 1208, 12J5, 12K7, 1007 faeaz, || Bolding Higher o ering, ap s cetufle || Standard rack panel in mild steel

15 5
{ii‘;;"ﬁg,s";’;%sﬁ’q.}?sl? 1;28?7 21 “/‘z' equivalent standard of knowledge within the Size 19in. x 10}in., finished in black crackle.
2574, 2576, 26, 27, 32, 33, 34, 35A5, 3516, 3571, 56, | | fleld specifled, are invited to write for an appli- i
37, 35, 41, 42, 43, 4573, 46, 48, 49, 50, b3, 50, 56, 57, | | Cation form to the Personnel Manager at the AL GRS B0 Lo Oy
TIA, 70, 77, 75 70, ho, 83, B4, 85, 80, 892, 881, bor, | | 8bove address: salary approximately £400 el | | Brackets for use with the above—finished
955, 956, 9001, 9002, $003, 9004, 9005, 9006, annum, according to qualifications (r978 ;
and 101 more & ' Order C.O.D. 1t not listed IVIL Service Commission, Dublin.—Position in black. Price 2/6 per pair plus 9d. postage
ety mo| ’ Ym'w ME, s: daily. Also :l? ]e’u _d vacant: Technical Assistant in the Meteor-

quire please. 2t - LEALIEN ological Service, Department of Industry and €tc.

rare types arriving. Commerce. Rate of

k- b pay, £7,10 a week; maxi-
Pl Shan.Cte hgrtrdghi e T SR, || B age L, 30 seaty Esnual Eacnanat || 4y £y avie SUPPLIES LTD
EascieetejinmeliatalylcolBullslOWC WD nician with satisfactory experience in short-wave .

and ultra short-wave radio work, and (b) be
capable of the maintenance and repair of short- I8 Tottenham Court Rd" London,

wave and ultra short-wave radio receivers and W.1.
VALVES | | transmitters. Desirable; Knowledge of the tunda-
mental operation and maintenance of radar Tel. MUS. 4539 and MUS. 2453
46 HIGH ST. HARLESDEN kwso

equipment and associated power-generating
equ.pment.—Further particulars obta:nable from
the Secretary, Civil Service Commission, 45,
— ————— | Upper O’Connell St., Dublin. Latest time for
accepting completed np&:ncanon forms: 5 p.m. on
the g&h Nm‘lember. |l 8.
invites applications for two posts of
5 1] Ly B Lecturer in the Engineering Training De-
B'T H‘ SELSYN MOTORS’ partment at Evesham. The duties of one of the INDIVIDUAL TRANSFQRMER
posts will include the teaching of the principles
yp
of communication engineering., Applicants for REWINDS
this post sh(;'l{:_ldhposigesis a lclei,'rg_eﬁ in electrical
one is rotated (either by hand or any driving source) engineering, Higher National certificate or'51m1-
the other follows it precisely, both aa to extent of rota- lar qualifications. and have a sound knowledge SEND YOUR ""BURNT OUT "

¢ the of electrical fundamentals. Industrial or teac
B et e s o | | e experience and & kriowledus of the theory of | TRANSFORMER TO BE REWOUND.

rotary beam aerial will rutate 45 degrees clockwise ! lines and telephony transmission will be an NO TECHNICAL DATA REQUIRED.

Byconnecting one of these ateitherend ot aline, when

i ® d
Ideal for this and similar uses where renite control ?hgag':c lngthc?f %‘}:wssxcgt X;};‘in‘ithggu%‘éﬂbé?ctgdg OUR TRANSFORMER WINDINGS
is required together with indicating device, Rated 5 Y ARE DOUBLE WO
930/250 v. 50 /8., operate perfectly on 200 v. Size. | | certain extent lighi and hea Applicants for B UND
approx. 7iin. long, 5in. wide, 5in. high. Offered, || this post should possess a degree in Physics or AND BACKED BY A
whilstavailable, at  fraction of cost,only £3 17s.6d, | | Similar gualification and Rave had some teaching SPECI
per pair, plus 5/- packing and carriage. Buy these or industrial experience; a knowledge of acous- PE ALIS ED SERVICE
now'! tics and music is desirable but not essential; the
Rabber-covered 5-core fiexible, ideal for interconnect ing salary for each post is in a grade with annual LOUDSPEAKER REPAIRS,
these Motors,suitable outdoor use, 1/6 per yarl. increments of £35 rising to a maximum of £735 FIELD COILS

per annum; candidates who are short-listed will | .

WIRELESS SUPPLIES UNLIMITED || be expected igp‘%‘fé?.‘.‘féns‘“?&‘ﬁ?x‘g ke i

fa ; 2 al 5

(Props. Unl|m|:e_x Radio Ltd.) tions. experience and gas and present appoint- SUUTHERN TRADE SERV'CES '.Tn.,

264-266, Old Christchurch Road, ments and denoting which past is being applied

297/299, HIGH STREET
BOURNEMOUTH, Hants. || Giicar broudeasting House, London. W1, witsin e -
7 days'of the appearance of this adverti e ERCRONDONie70"
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CASH or EASY TERMS

L-R-S P IN STOCK
el

Coocmans *“ Axiom Twelve’’ Speaker Unit
One of the finest quality speakers available

to-day. Cash price £8 8 0
Avo Model 7 ... ... Cash price £19 10 0
Valve Tester, complete .. ... 81610 0

And practically the whole AVO range.

Electrix A.C. or 0.C. Spray Unit fur spraying
Paint, Distemper, Creo-ote, Insecticides, etc.
Most efficient. Complete outfit £€8 10 0

Specifications of the above on request,

We can supply on convenient terms

much of the Radio and Electrical
Equipment at present available, all
transactions being strictly between

customers and ourselves.

Please let us know your requirements
and whether for cash or on easy terms.

The LONDONE RADIO SUPPLY €O.
BALCOMBE, SUSSEX

SENIOR mechanical  draughtsman. — The
South-western division of a leading com-
pany in the electronic uip. tleld require a
draughtsman (age 25/40) for work in their de-
velopment drawing office. Applicants should have
had experience in laying out and detailing elec-
tronic equip., be capable of preparing quickly
and accurately sketch drawings at development
stage, and of making, with a minimum of super-
vision, full manufacturing drawings for produc-
tion runs; salary according to qualifications and
exp.—Full details to Box 1932,
ﬁLECTRICAL engineer with factory and de-
sign experience, capable of undertaking re-
sponsibility and design of television apparatus;
preference will be given to applicants of 28
vears and over with 1st- or 2nd-class honours

degree and with some practica! experience of |

television receiver design: salary will be accord-
ing to qualifications and experience.— Apply in
the first_instance for a tfortn of application to
Works Personnel Officer. Philips. Mitcham
Works. Ltd., New Road. Mitcham Junction,
SurreLy, %goting the reference R.3. 11936
H Civil ~Service Commissioners invite
applications for permanent appointients

in Ministry of Supply, London. 1. Principal
scientific officer to control research and develop-
ment of radio and radar navigation devices and
aircraft approach and landing aids. 2. Prin-
cipal scientific officer to control research and
development of radioc communications systems.
airborne and ground, electro-acoustic and sound-
recording equipment, special test equipment for
such devices. 3. Principal scientific officer to
control development of Seneral radio test equip-
ment for service use and special radio and elec-
tronic test equipment for research purposes.
4. Senior scientific officer for the development
of components for new radio equipments, a good
knowledge ¢f the radic components industry is
essential. experience of chemical and physical
is required. Candidates must have

—£15 TELEVISION RECEIVER—

This is the title of our latest pubtication giving
wiring diagrams and constructional notes of an
excellent little T.V. receiver. You can make
this from Government surplus equipment and
the total cost should not exceed £IS. A
demonstration receiver can be seen at our
address. Toavoid disappointment order your
copy immediately, the price is 7,6d. post free.
BULL’S EX-GOVERNMENT DEPOT,
42-46 Windmill Hill, Ruislip, MIDDLESEX.

THE COIL PICK-UP
““Is Outstandingly Good"”’
according to users.

We mean to keep it so.

WILKINS & WRIGHT LTD,,
Utility Works, Holyhead Rd., Birmingham 21.

100 kes.
QUARTZ
CRYSTAL
UNIT
Type
Q5/100

—i

7or Secondary Frequency Standards

% Accuracy better than 0,019, <+ New angles
of cut give 3 temperature coefficient of 2 parts in
a million per degree Centigrade temperature
change. ¥ 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 ac 100 kes. intervals up to
“0 Mcs. J Octal based mount of compact dimen-
+lons, PRICE 45/- Post Free

Full details of the QS/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

e ————)
. e e e ———

pr
been born on or before 1st August, 1917, and
must possess lst or 2nd Class Honours degree
in physics or electrical engineering, their ex-
perience should cover a field of work appropriate
to one of the posts; inclusive salary scales: Prin-
cipal scientific officer, £900-£1.220; senior
scientific officer. £650-£850; rates for women are
somewhat lower.—Further particulars and appli-
cation forms from The Secretary, Civil Service
Commission, Scientific Branch, 27, Grosvenor
Sq., London, W.1, quoting No. 2300. Completed
%‘pplicatiun forms must be returned by 1llth
ovember. 1948. (2131
VACANCIES exist for technically qualified
stafi in an Admiralty Establishment near
Warrington, Lancs, as follows: (a) To take
complete charge of a testing section handlln%
either all types of Naval radar equipment or al
types of Naval communication and D/F equip-
ment, The work will include the organizing of
the testing of new equipment, the maintenance
of existing stock, technical investigaticns, liaison
with the scientific.staff and designers., and the
design of s%ecial test equipment. Applicants
must have had a regular engineering training
and be fully qualified for Corporate Member-
ship of the Institution of Electrical Engineers.
They should be between 35 and 50 years of age,
and have had experience in a responsible posi-
tion on radio or radar work, (b) To take charge
of sub-sections engaged on the testing of com-
munications, D/F and radar equipments, radijo
components, valves, C/R tubes, power-supply
machines. distribution boards, transformers.
etc. Applicants should have served a full engi-
neering apprenticeship and ho!d Higher National
Certificate or have passed the R.N. Dockyard
Inspectors’ examination. They should be be-
tween the ages of 30 and 40, and have had
responsible experience in some of the branches
of work mentioned above. Appointments are
likely to be for at least two years in the first
instance, Entry will normally be at the mini-
mum of the range £720-£960 per annum for
vacancy ta), and £595-£720 per annum for
vacancy (b), but a higher rate may be offered
exceptionally according to age and experience.
Write. quoting D.342/48-A for vacancy (a), or
D.343,48-A for vacancy (b). to Ministry of
Labour and National Service. Technical and
Scientific Register (K), York House, Kingsway,
London, W.C.2. for application form, which
must be returned completed by Nov. 8th, 1948.
SITUATIONS WANTED
EMIGRATING Australia, serviceman would
rep. or sell.—384. Meadow La., Nottingham.
ADIO eng., 15 yrs.’ exp., all branches of
trade, man of init., take charge service
dept., stafl, costing, etc., refs, pref. Southern
counties.—Box .
OUNG Swiss radio technician wishes to ex-
change positions for a few months with
English technician.—Write Stuker, 9, Chemin
des Péreuses, Neuchatel, 1963
O NGINEER, 26, Clity & Guilds Telecommuni-
cations Grade 1II, Mathematics Grade III.
and 3 parts of Grad. Brit. I.R.E, exam., seeks
progressive post.—Box 194: 2001
COTSMAN, 26, far frae hame, 8 yrs’ experi-
[\ ence radio, electrical and T.V. servicing,
ex-R.A.F., good driver, excel. refs., keen to re-
turn to ain country anything considered.—Box
1943, 11990
l}X-R.A.F. tech. sigs. off.. ex-R.A.F. wireless
4 and elec. mech. apprentice, age 27, single,
10 years’ exp. airborne and ground-stn. radio
equip. installation and maintenance practical
and supervisory, desires position.-~Box 1993,

Wireless World
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WESTERN GATEWAY HEADQUARTERS
for Radio Equipment and Components

VIBRATOR PACKS, suitable for battery sets Car
Radios, 12v, input 150/120v. output at 30/50 mA.
In Blackcrackle case, size 7in, x 6in. x 4in., 19/6 each
plus 1/6 post.

L.T. TRANSFORMERS for use as soil heatlng, pipe-
defrosting, and low voltage lighting. Primary 230v.
50 cps., Secondary 12v, 20 a. 50/- each, carr. paid,
Also variable tapped primary transformer 230v. input,
11-12.6v. output at 70/100 amps. £4;10/- each, plws
7/6 carriage.

R.C.A, PLATE TRANSFORMER, input 190,230v,
50 cps., Sec. 2,000-1,500-0-1,500-2,000 at 500 mA.
Size 9in, x Yin. x 7hin. £6/10/- each, varr. paid.
R.C.A. MODULATION TRANSFORMER. Primary
10,400 ohma, suitable for 805, T2.40, 813 valves in
Class B. Secondary 4,300 ohms, suit large modulator
or P.A. equipment. Sjze 9in. X 9in. x 7in. £4/15/-
each, carr. paid.

PERMADOR MODULATION TRANSFORMER.
Primary 6,700 ohms, sec. 4,500-5,000-5,500 ohms
hrouded ! doft ! Hize 6in. x
6ln. x 6in, £2/10/- each. Ylus 8/6 carriage.

:‘ln the above Equipment is Brand New and Guaran-
teed.

ARTHUR H. RADFORD
(GBYA), AM.LE.E.

28, BEOMINSTER PARADE, BRISTOL, 3.
Tel.: 64314,
Open Saturdays: 9—35,30 p.m.

(EST. 1922)

FORREST
FOR

M @ REWINDS (all makes)

SHIRLEY, BIRMINGHAM . . SHI 2483

@ TRANSFORMERS
@ CHOKES, ETC.

“PERIMET” ELECTRODE
Soldering and Brazing Tool
Operates from 4 or 6 Volt Accamulator or Translormer

‘f-;;-\ 150
Post tree

HMAINS TRANSFORMER, 3 Heats. 351, Post tree,

HOLBOROW & CO.,
71, Weymouth Bay Avenue, Weymouth,

CLYDESDALE

For Ex-Service Electronic Bargains.

Brand New, it muaker's original paching.
EX-U.8,A.A.F. PANORAMIC GUNNERY TRAINER,
MARK I, Comprising; 35 mm, Sound Film Projector,
soundhead photo-cefl, CE2, etc., Sound Amplifier,
4 valves, 524, 6J7' cte,, Control Amplifier, 4
valves, VR150/30, 6XJ5, 63J7, 2051, eto., two photo-
cells, CX-25, ete, 1n wood cabinet 48] x 19} x 10}ins.,
for 115 v. 6V ¢ /8. 405 watts. O; Manual pius A
1cel safety Film, Spare’s hit, with 6 each lamps, 3
photo-cells, 12 valves, etc. CLYDESDALE'S PRICE
ONLY each, CARRIAGE PAID.

Packed in wood case.

Brand new, in maker’'s carton.

EX-U.8.A.8.C. CRYSTAL MULTIPLIER, TYPE mi-
19468, Range 2-6.67 mcs. Two 807 valves, Grid
Current meter, Service Instruction Books, etc.,
with Xmtr, ET-4336. In metal case 138 %10 x 6ins,
gLYDESDALE'S PRICEONLY 45/- each. CARRIAGE

Brand New, in maker's carton,

EX-US.A.8.C, MASTER OSCILLATOR, TYPE MI-
19467-A. A **ready-made’’ V.F.0, Unit. Ranges
1-3 mes, 2-10 mca, Two 807 valves. Grid Current
Meter. Service InstrucUon Booke, etc, Used with
Xmtr. In metal case 13 x10x6lus. CLYDESDALE'S

PRICE ONLY £5/15/- each. CARRIGAE PAID.

Also arge selection Components, Traus ormers, efc.
Send now for illustrated lixt, print name and address.

CLYDESDALE SUPPLY CO., LTD.

2, Bridge 8t., Giasgow, C,5. 'Phone 50Utk 2706'9
Visit our Branches in land, England and
Irsland,

—— a
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CHARLES BRITAIN (RADIO) LTD.

Wireless
11, UPPER SAINT MARTINS LANE,

ER
LONDON, W.C.2 b. 1o

Telephone: TEMple Bar 0545

BEST BUY AT BRITAIN’S

RECEIVER TYPE 3170A

A 10 Valve recelver which will easlly madify to televiaton
frequency. Contalns 8 EF:0, 2 R137, 1 RL1g, 1 HVRZ,
1 R, 1 i2A50, 1 CV183. Brand new, with instructions and
clrenit for coniersion to {elevision conjunctlon with
type G Indicator nnit. Yrice £4 2'@, plas /6 carr. and
pucking.

INDICATOR UNIT TYPE 6. ~
Absalntely brami new, with tested tube. Contalns VCRYY,
sou-persistent 6ln. . K.T., 4 EF50, 3 F.B34, for nse In
ennjunction with the above rucelver or for oscllluacope as
Jescribed fn May ivane of * Wirelew World.* Price £4/10"-.
Jilum ) 5f- cartiage.

Note.-—We hiuve a few of thew indivators in good condition.
jor callers only, at £3(7/6 en. All C.R.Ts will be
demonstrated.

INDICATOR UNIT TYPE 97

(ontains 6 EF50, 3 EB34. 4 EANLO, 1 6in. CO.R.T. Typer
VCRE17, numerous pota, resistors, etc. A bargain at
only 39/6, plus 15/- carr.

SPECIAL NOTE.—We have stated on numerous occasions
that type 517 tubes as supplied in {ndicator units type-
152, 184, 162, and type U7 are suitable for television, We
are now in a position to te television D

on this tube to callers during the hours of televirion
broadcasting.

APN4 INDICATOR UNIT (American)

(lontains 26 valves types 3, 8L7, G.T.14, 68N7, G.T.¥,
GHG, (.T.1,6J7, . T.1.5in, C.R.T. Typs 5CP1 and 100 K/c
cryatal. Price £3/19/8. Callers only.

VIDEO FILTER UNIT. A Perfecs Power Pack.

(lontains transformer working from 50 eycle mains giving
280.0-280 v. 120 mA., 6.3 at 8,5 ampa., 6.3 at .15 amp.,
4 v, at 2 am; and 3.2 v. Valve line up, 5 EF50, 1 EFb5.
8 EA50, 1 R ftch con-
densers, ete.
poking.

SHOP HOURS 9 TO 6. NOW OPEN ALL DAY
SATURDAY.

Note New Address as above.

. pots., N
Rrand new at £2/17/6, plus 7/6 carr. and

THE HEART

OF A
FIRST-CLASS
RADIO-GRAM

TYPE (148
Radio-gram Chassis
Developed from the popular type 1047, this
receiver will form the basis for a Radio-gram
of unsurpassed performance, and at great saving
in cost. Principal featuresinclude . .
12 stage superhet circuit @ 11 valves with magic
eye indicator @ 4 wavebands (11-2,000 metres)
o R.F, Amplifier ® 2 LF. stages ® 4 stages
AVC @ 10 watts push-pull output @ Separate
treble and bass controls @ Tropicalised com
ponents. .
Other Peerless equipment of inlerest to the enthusiast
includes: 16-valve Communications Receiver Type
1546 @ R/I* Feeder Unit (comprising RIF portion
of Type 1148 Receiver)® A[F Unit and Power Pack
Type 1. All dotails on vequest.

PEERLESS RADIO LIMITED

374 KENSINGTON HIGH STREET, LONDON W.14
Telsphone: WEStern 1221

EsE—

EX-CHIEF gadlo Officer, M.N., 29, lst-cl
P.M.G., C. & Q. (Int,), air licence, sittin
fAnal Brit. i.R.E., Nov., '48. exp. commercial
broadeasting, HF/DF, motion picture service
engineer, radip instructor; anything considered.
U.K. or abroad.—Box 1984. (2011

A NTS WANTED
EPRESENTATIVES calling on radio deal-
ers, offered additional advertised line,
attractive, quick selling, with repeat orders
assured; generous commission basis.—Write for
details, stating area covered, to Box 1366. (1719
TECHNICAL TRAINING

M.LE.E., City and Guilds. etc., on ** No Pass
——-No Fee '’ terms; over 95% successes, for
full details of modern courses in all branches of
electrical technology send for our 112-page hand-
book, free and post free.—B.I.E.T. (Dept. 368A),
17, Stratford Place, London, W.1. [6270
TUITION

THE British Natlonal Radfo School

QFFERS you a cateer,

WRITE to-day for tree booklet describing our
wide range of training courses in radio, Radar,
telecommunications, principles, mathematics,
physics, and_mechanics; correspondence and day
classes for the new series of C. & G. examina-
tions, we specialise in turning ‘* operator '’ into
. engineers,’”” and for this purpose our ‘
Year Plan (leading to AM.I.LEE. and
A.M.Brit.ILR.E., with 9 C. & G. Certificates
as Interim rewards) is unsurpassed; our ** guar-
antee has no strings attached.’’-—Studies Direc-
tor, B.Sc., A.M.ILE.E., M.Brit.I.LR.E., 66, Addis-
combe Rd,, Croydon, Surrey.

ENGINEERIN careers and qualifications.

BOTH Government and industry have announced
and emphasised that young men with technical
knowledge and %ualmcntlons must receive every
chance to rise to the highest positions within
eir capacity, in post-war engineering and
allied industry; write to-day for ‘“The Engineer’s
Guide to Success '’—200 courses free—which
shows you how you can become AM.I.LEE.,
A.M.I.Mech.E., A.F.R.Ae.S., etc., and covers all
branches in radio, automobile, mechanical, elec- |
trical, Tpmduct.lon. aeronautical, etc. i
THE ‘Technological Institute of Great Britain,
82, Temple Bar House, London, E.C.4. (1776
ADIO training. —P.M.G. exams. and 1.E.E.
Diploma; prospectus free.—Technical rCol-
0611

lege, Hull.
LECTRICAL and eng. prelim.
exams., matric and special entrance; in-
vest in knowledge to fit you for a real career;
free advice without obligation; tultion by
speclalists;  write _to-—Comprehensive Corre-

spondence Schools, Ltd., 411, Oxford St., W.1.
OSTAL courses of instruction for amateur
radio transmitting licence. P.M.G. Certifi-
cates in wireless telegraphy, Ministry of Ciyil
Aviation Certificate, radio €ngineering and tele-
Sehont of relssraphy. Bid.c 170, Clopham. Bar
elegraphy, o . Clapha) d..

London, S.W.9 (F?std. 40 gears.) pham

HE RADIO ENGINEERING SCHOOL, alr
service training, Hamble, Southampton,
offers full-time residential training for radio en-
gineers seeking responsible positions in industry
or clvil aviation; students are coached for C
and O telecommunications or Brit. I.R.E. exams.
as preferred; tuition also available to M.C.A.
requirements in radio and radar.—For full de-
talls apply to the Commandant. (9265
THE Institute of Practical Radio Engineers
have available Home Study Courses in
every phase of radio and television engineer-
ing, specialising in the ?ractical training of
apprentices in the retail trade; enrolments
ted, fees moderate.——The Syllabus of In-
structional Text may be obtained post frees from

common

the Secretary, I.P.R.E. Fairfleld House, 20.
Fairfield Road, Crouch ¥nd, London, N.8. {1614
BUSINESS AND PROPERTY

ADIO business, central position East Devon
resort, shor premises and workshop, lead-
ing agencies held; good lease, moderate rental;

LASKY'S RADIO
LEAD WITH

THE BIGGEST
BARGAINS

INDICATOR UNITS, TYPE 6E. Brand new in maker's
cartons. Contalning 7 new valves; 4 EF50, and 3
F.B34. 6in. cathode ray tubs type VCRUT (short per-
), N P te, pot'metera, re-
sistances, condensers, colls etc.
Totally enclosed in grey metal case size ; 18In. X 8}iu. >
7iin.  Weight 20 lba, Whole unit is enarmelled ge_v
with coloursd control knohs. LASKY'’S PRICE 80/-
complete. Carriage 10/- extra.

THE FAMOUS LORAN SET.
US8.A. by Emerson.
INDICATOR UNIT. Contalns 26 valves ; 14 68NT,
1 68J7,8 6H86, 8 ASL7. 5in. cathode ray tube type 5CP1
{short persistance), 100 ke/a crystal. Dozens of varlons
other P ts Ineluding resist: cond . ete.
nit enclosed in black crackle metal calinet size;
120, % 9in. x 19in. Weight 40 ibs. LASKY’S PRICE
79/6, Carrlage 20/ - extra.

RECEIVER UNIT. Contains 16 valves; 1 65N7.
16SL7, 1 6H6, 1 63A7,1 68J7, 1 5U4G,4 68K7, 36B4
(iarge ontput triodes), 2 2X2, 1 VR105. Hundreds of

P t di a,  transformers,
coils, potfmeters, etc. Unit 1x encased in metal eabinet
black crackle finished size ; 18in. x 8}n. » 7jin. Welbt
70 1bs. LASKY’S PRICE complete with all valves
69/8. Carriage 7/6 extra.

EX-US. ARMY. Brand new in maker's carton,
NATIONAL VIBRATOR POWER UNITS. Operating
oft 6 volts. Output 163 volts D.C. 80 mi/a (man).
Fully smoothed input and output. Containe Mallory
vibrapack ¢ v., complete with vibrator and 6Nbnet.,
or OZ4, (rectifier), output taken to4 pin ~ocket, Circuit
and working instructions supplied with each one.
Totally enclosed in metal case, black crackle finish.
Sizae; Gin. x 8in. x10in. approx. Weight 171 he
LASKY’S PRICE complete 58/6. Carriage 2 6.

EX-A.M. RECEIVER TYPE 3515. (ontaining 21
vaiver; 10 VR65,1 EASD, 1 EBSH, 7 VRS, 2 VRIA.
Hundreds of comp te, resist , cond

colly, etc. Also 14 Mefs L.V strip. This strip can be
removed and used as a separate unit. The whole unit
is built on a strongly ronstructed chassis. ‘Totally
enclosed in grey metal case size; 1&in, X 12in. ~ 9in.
Weight 35 1bs. LASKY'S PRICE 39/8. Carriage 1/6
extra.

We regularly publish a complete Bulletin =" ot our
atock of Ex-(iov. gear, why not drop us a line, enclosing
a 2}d. stamp and your name and address, and we will
send it to you regularly. We also have a large stoek of
valves at B.O.T. list prices. We prohahly have the
valve yon have been seouring the country for.

Let us know what you want and we will do our bent
to supply.

LASKY'S RADIO

370, HARROW RD., PADDINGTON,
LONDON, W.9, (opp. Paddington Hospital).
Telephone:- CUNNINGHAM 1979,

Hours. Monday—Sat. 9.30 a.m. to 6 p.m.
Thursday—Half-day.

Mannfactared in the

price £1,750, includes good will, lease and
delivery van; s.a.v.-—-Apply E. Hayne, 4, John-
son’s Place, Exmouth. 11995
PROFITABLE radio hire business, good posi-
tion, double-fronted corner shog, net profit
accounts, stock and equipment
value £6.000; good living accobmm.; price £9,000
*“all at,” includes freehold premises.—Apply E.
Hayne, Johnson’s Place, Exmouth. 11994
IGHT Industrial Premises, opposite Reigate
10,0001t super ground floor plus
2.000 first floor, Modern structure (brick and
steel), also cottage; classified light industry
under 1947 Act; freehold £25,000.—Sole Agents,
Watkin & Watkin, Reigate and Tonbridge. [2075
BOOKS, INSTRUCTIONS, ETC.

HE Home Constructor's Handbook is a phe-
nomenal success! So make sure of your
introductory copy of this 2/6 book of circuits,
hints, formule, etc. For only 3 2l4d stamps.
Hurry, while stocks last! Here are a few selec-
tions” from our huge stock of mail order lines:
I.F. transformers (465), 5/- ea.; 3-wave push
button coil pack, 30/-; 3-wave coil pack with
RF stage, 39/-; 1/C colls, 2/-.ea.; L.F. trans-
formers. 2/6 ea.; output trans., 4/- ea.. 6l4in
loudspeskers with tran., 15/-, 8in less tran.,
17/6 ea., etc.. etc. Our prices are cheaper—we

deal direct! Send for that item you want. We
have it—cheaper.—Roding Laboratorles, Dept. |
| W.70 Lord Ave., Ilford. [2078

THE

WILLIAMSON AMPLIFIER

GOODMANS and BARKER
BASS REFLEX CABINETS
The above are now being demonstrated daily.
Hlustrated leaflets dealing with both are avail-
able on request.

The Williamson amplifier is built by craftsmen.

the workmanship being of the finest standard,

with Partridge transformers and chokes used
throughout in its construction,

ROGERS DEVELOPMENTS CO.

106 HEATH STREET, HAMPSTEAD,
LONDON, N.W.3,

Telephone : HAMpstead 6901
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The “ADCOLA” Soldering Instrument

' :. = a )
Designed for Wireless Assembly
and Maintenance.
3 16" diam. Copper Bit, working temperature
reached in |} mins,, consumption 25 watts,
weight 23 ozs,
Supplied in voltage ranges from 6/7v. to 230 250v.
Price 22/6 each.
British and Foreign patents pending.
Sole Manufacturers:

ADCOLA PRODUCTS LIMITED
Alliance House, Caxtor Street, London S.W.1
Write or Phane: WHI, 0030,

TRANSFORMERS & COILS
TO SPECIFICATION.

MANUFACTURED OR REWOUND
Fliter Coils ¥ 19 a Speciality.

JOHN FACTOR LTD.

9-11 EAST STREET, TORQUAY, DEVON.
'Phone; Torquay 2162

WE OFFER

A large range of used and new Test

Equipment, Converters, Recorders,

Amplifiers, Motors, Transformers,etc.

All guaranteed and at very attractive
prices.

We buy good modern used equip-
ment of all types for spot cash.

UNIVERSITY RADIO LTD.

22 LISLE STREET, LONDON, W.C.2
Tel. : GER 4447 & 8582.

COVENTRY RADIO

COMPONENT SPECIALISTS SINCE 1925

A FEW ITEMS FROM OUR 19489 COM-
PONENT CATALOGUE—ALL NEW, NO
SURPLUS—

Wirceless World

“IEBB'S 1948 radio map of world, new multi- |
colour printing. with up-to-date call signs

and fresh information, on heavy art paper. 4 6. |
post 6d; on linen on rollers. 11/6, post 9d.—
Webb s Radio, 1-4 Soho St. W.1. Gerrard 2089.
RANS' ** Radio Valve Vade-Mecum.,' 1948
edition, two volumes, listing over 10.000
tyvpes. including CRTs. now available, price 18 6
poast free, oniy one copy per address; also Brans'
‘* Radioschema’s '' five volumes of circuits and
servicing data for over 1.100 English and Con-
tinental radio receivers, Vol. 1 13 6. Vol. 2 17,6,
Vol, 3 20 -, Vol. 4 14 -, Vol. 5 15/-_ postage 10d
per vol. extra: five volumes complete for £4,
plus 2/6 postage and packing: remittance should
accompany each order: all publications de-
spatched direct from the publishers, Antwerp.
Belgium. non-receipt within 30 days of acknow-

November, 1948

B. & H. RADIO
HUNTLEY ST, DARLINGTON

[ ]
To those who want the best
possible quality from Radio
Set and Gramophone Record
at the lowest possible price

ledgment should be notified to advertiser. not to we offer

publishers.—Peter Armstrong. 136. Bickenhall

Mansions. London. W.1. (Welbeck 4893.) THE VARIABLE SELECTIVITY &
.

Ask your dealer or send S.A.E. for further
particulars or complete diagram 3/-

SAT - NOV g™

RAD/O BATTERY TESTER

Use ¢ Quixo” method
of battery testing.
| Reliable results. Guaranteed.

Send for interesting leaflet
R115 on battery testing.

RUNBAKEN

COPPER WIRE. Enamelled, silk, d.c.c., etc..
13-425.W.G. TRANSFORMERS & CHOKES.
Standards or Specials supplied. A.C.
TURNTABLE UNITS. Now in stock, ALL
COMPONENTS for the Radio and Television
Constructor.

Send S.A.E. for list to .

STAN. HOLT,
349, HIGH ST., SMETHWICK, STAFFS.

MANCHESTER

EDDYSTONE

*640° £27 10s. 0d.
H.P. Terms available.
Full range of components.

All C.O.D. orders promptly executed.
Send for Catalogue, /- post free.
SPECIAL OFFER
P.M. Speakers

Sinch .... 13- 6 inch
including packing and postage.

B.T.S.

THE Radio firm of the South.
63, London Road, Brighton |, Sussex.
'Phone : Brighton 1555.

'TELEVISION SCANNING |
COILS

Technical Publication No. 29. Post FREE
HAYNES RADIO Ltd., Queensway, Enfield

wOAK

waler switcehes|
The wave-change switch with silver- ’
plated double contacts,
A.B. METAL PRODUCTS LTD.,
Great South-West Road, Feltham, Middx,

| i4-

The advance in Radio Technique offers unlimited

Metal 8-8MFD 450 Volt Condensers 4/9
Mecal 30MFD 350 Volt Condensers ... 4/11 ||
Tubular 2MFD 350 Volt Condensers ... /9

100 Assorted } watt Resistors ... 1516

Hundreds of bargains in our new list ; do not fail
to send for your copy now, 3d. post paid.

PROMPT SERVICE,
COMPLETE SATISFACTION.

COVENTRY RADIO

DUNSTABLE ROAD, LUTON, BEDS.

Priutad in Great Britain for the Publishers, ILzFre AxD Bons L1D,, Dorset House, Stamford Street, London, 8.E.1, b

London, 8.E.1.  * Wirelese World ** car be obtained a
QaNava: lmperial News Co.: Gordon & Goteh, Ltd, BouT

opportubities of high pay and secure poste for those
O ELECTRIC MTA'" Radio Engineers who have had the foresight to become
“c”"“, technically qualitied, How you can do this quickly

TOOL y and easily in your s

pare tifhe is fully explained in our
ibook ** ing O ities."

unique b
Full details are given of AM.LEE.,, AM.Brit.LR.E,,
City & Guilds Exams,, and particulars of up-to-date
courses i Wireleas Eugineering, Radio Servicing,

gnginus. clches. marks
waites . on
BRASS, COPPER,
SILVER, NICKEL,

from 4 or 6 v,

e 8hort Waves, Television, Mathematics, etc., oto,
ALUMINIUN, Sy g . »
CHROMIUM, 4 A é‘”&'}aiﬁlv‘ﬁ‘r:mf We Guarantee *“NO PASS—NO FEE "
Hardened % Order with crossed P.0. Prepare for to-morrow's opportunities and futurs

8teel

or eaey | competition by sending for your copy of this very

Post Free. informative 112-page guide NOW—FREE.
v i BRITISH INSTITUTE OF ENGINEERING

4\) ULLS (W TECHNOLOGY (Dept. 388)
Sole 246 High St. 17, Stratford Place, London, W,1

Mool B o o with  foll
Naricsaen RWI0. instructions

Distributors

y Tuk CORNWALL PR=88 LD, Paris (larden, Stamford Street,
broad from the following—AvsTRALIA aud NEW ZEALAND : Cordon & Gotch, Ltd. INpra: A. H. Wheeler & (o,
B AFRICA : Ceutral Newe Akency, Lid.: Williain Dawsun & 8ous(3.4.), Lid. US1Te0 81aT8s : The luteruatioual News Co,
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WHAT’S BEHIND IT ALL?

Extensive research laboratories, special everything that Hunt’s have achieved in
design and development departments, many years of whole-hearted special-
wide manufacturing resources—all at isation in capacitor design and manufac-
your service, but not on your overheads! ture. To specify Hunts as standard, to
When you use any Hunt Capacitor, choose Hunts for replacements, to decide
whether a normal type or as on Huntsfor special purposes

YO O —

advanced as the Hunts exclu- :_‘ I[ []. ( ‘l 'Sr —all are the wise actions of

sive Metallised Paper series, W people who demand nothing
CAPACITORS

A. HO HUNT LTD - LONDON - S.w.I8
Established 1901

you are benefiting from but complete reliability.

World Radio Histol
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RES or /
wa &

YOUR INSURANCE

Whether you are manufacturing 10,000
radio receivers or repairing one, you
can be sure of getting sound soldered
joints when you use Ersin Multicore.
‘*‘the Finest Cored Solder in the World"",

MULTICORE SOLDERS LTD., MELLIER HOUS






