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[SIGNAL GENERATOR TYPE 10

?

PRICE (U.K. ONLY).

7-10-0

D T

HOMELAB INSTRUMENTS LTD.,

Specially designed to meet the needs of con-
structors and service engineers requifing a
thoroughly reliable generator for radio and
television alignment, etc.

@ COVERAGE 100 KC/S—100 MC/S.
@ DIRECTLY CALIBRATED. '

@ INTERNAL MODULATION 30 per
cer.t.—400 c.p.s.

@ C.W. or EXTERNAL MODULATION.
[ ] VARIABLE 400 c.p.s. A.F. SIGNAL,
@ ACCURACY L | per cent. .

@ A.C. MAINS (double wound transformer
tapped 110, 200/230/250 volts).

@ GUARANTEED FOR TWELVE
MONTHS.
FULL OPERATING INSTRUCTIONS
SUPPLIED.

Itlustrated brochure §nd full details sent
on request.

615-617, HIGH ROAD, LEYTON, E.10.
Telephone: LEY 5651

eseesUtoreg

CELEBRATE
CORONATION YEAR
AND THEIR
21st ANNIVERSARY
OF QUALITY RADIO CHASSIS
WITH AN
OUTSTANDING NEW MODEL

FC 38

A HIGH CLASS CHASSIS AT AN
ECONOMICAL PRICE
£23.13.0 including tax

& RECORD REPRODUCTION

FOR REALISTIC RADIO

@ NEW and IMPROVED @ NEGATIVE FEED-BACK
TUNING SCALE ® 8 WATTS PUSH-PULL

@ MAGIC EYE TUNING L uTPUT
INDICATOR

@ BASS AND TREELE @® 8 VALVES INCLUDING
LIFTS TUNING INDICATOR

BRIEF SPECIFICATION

Superheterodyne with 1.F. amplifier at 460 kc and AV.C. on
Mixer and I.F. valves, A double diode triode valve for detector
and automatic vclume control, s triode section providing the
firse stage of zudio amplification. The first section of 2 double
triode valve provides further L.F. amplification and tone control,
the sccend is 2rranged as a phase inverter feeding two beam
power tetrodes operating in push-pull. All the necessary smoothing
is incorporzted in the chassis and no special field is required for
this purpose. The output transformer is also in the chassis and
any good quality P.M. loudspeaker with a speech-coil impedance
of 3 ohms may be used.

WAVERANGE
16-50 metres, 190-550 metres. 1000-2000 metres.
Mains, 200-250 voits, 40-60 cycles.

ARMSTRONG WIRELESS & TELEVISION €O. LTD.,

WARLTERS ROAD, MOLLOWAY, LONDON. N.Y
Telebhone : NOR:h 3213/4

For A.C.

12/6 AMPLIFIER 12/6

2v. Battery Type.

THROAT MIC.—Electro Magnetic, New, 4 6.
TANK ALERIALS.—Two piece.

Base. 6 6.

NEONS,—Fx-W.D. New. Small B. Cap. 16 each.

M SBRIDGE CONDENSERS.—2 mfd.. 250 volt, 1/~
4 mid., 800 vott. 26 : 4 mid.. 1.500 volt. 4,6 ; 8 mfd ., 400
YO . 8 mfd., 1.000 volt. 6-; .2> mfd.. 1.200 v., 2/~

COMPLETE TWO VALVE

IDEAL FOR MIC. OR GRAMOPHONE.
BRAND NEW IN TRANSIT CASE.

Complete with Rubber

)3 ROLYTIC TYPE.—New Stock. B.E.C. 8 mid.,
450 volt, 2 6 ;: 81 &mld., 450 volt, 39 ; 16+16 mld., 459 volt.
4 6; Dubilier. Drilitic, 16 mfd.. 500 volt, 39.

METERS.—M,C., 3! in. dia.. 3.5 K.volt, 9/6 ; M.C. 2lin, dia.,
300 mA.. 500 mA., 75 mA.. 8- cach.; M.C. 2in. square, 100

mA. FSD ; 50 mA.. 56 each.
THERMO-COUPLE ERS.—2in. sq., 4 amp.,
5/6 ; 2tin. dia.. b p.. 6/~ . dia., .5 amp., 5 6 each.
VALVES.
63 E.F.50 (Red Syl) 6/3

VRIIG 4/~ ML$ 5- | 954 3~ | 6X5 76

2/- | VU133 3- 18! 8- | CVI3 S5i-
Pen22) 4/~ | S1104 6/- ©NT - EAH) 2/-
HL2 26 | 955 5/~  128J7 4/6 3DS 5/
VU120 4/~ | 154 8- EC32 5/6 1299A 56
£130 6/- | 6SHT 8- 851’41 2/6 VR21 2/6
ELS50 7'- | EF54 5'- | HLA41 5'- | Pen4s 56
1T4 8- | 2C34 26 | EBC3 76 | ECC32 86
6SK7 46 GA8 96 | KT66  12/8 | 12A6 qi-
CVes 36 SP6l 26 | 5G215 2/6 | 125H7 46
9001 5/- | EF36 4- | 6Q7 9/- | 6VE 10/-
VRH1 5/- | 544 10- ' ECC3l 6/- | 6K7 6/-
EB34 2/i- | PT1 7= 1R5 8/-  BACT 76
5U1G 96 | vuill 26 6K8 12/ 807 /=
MuU2 7.9 | 68N 126 6L6M 12/- QP2 g/-
Carbon Resistors. i, !. 1 W.. Assortment 100, £1.
Potentiometers. All values to 2 Meg.. 2/8 each.

VINER'’S (Middlesbrough)
Radio Electrical

26, EAST STREET, MIDDLESBROUGH,
Tel. : (MID) 3418,

wWW-americanradiohistorv.com
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THE FAMOUS KT66 . . . [N

TETRODE EVIER MADE .

USlc ALL
OVER AMERICA AND ACKNOW-
LEDGED TO BE THE FINEST BIEAM

369

OPERA TN
Single Valye
A.F. Amplifier

G CONDITIONS

Totrads

Frisde

The photographic reproduc-
tion is taken from literature
published in America by the
British Industries Corporation
and gives an entirely un-
solicited tribute to this fine
valve.

- - IS AN

sram VALVE MADE IN ENGLAND

THE GENERAL ELECTRIC CO. LTD.

MAGNET HOUSE,

KINGSWAY, LONDON. W.C.2

—BRITNS LEADING SUPPLIERS—
QUALITY EQUIPMENT

TAPE RECORDING, TELEVISION,
RADIO AND GRAMOPHONE

We can supply from stock everything you want
for building your own quality equipment from
a yard of wire to a Loud Speaker, costing £150.
All merchandise tested and guaranteed. Lists
available. Advice gladly given without obligation.
If you want the best, zo to Classic for it.

FOR CASH OR EKANY THERWS

-
Some Classic Examples of Tape Equipment

Wearite Tape Deck £35.0.0
Bradmatic Tape Desk £42.0.0
Truvox Tape Deslc £23.2.0
Lane Tape Desk £16.16.0
Scophony £65.0.0
Vortexion £84.0.0
C.J.R. Portable £119.10.0
Quad Tape R ... £16.16.0
Bradmatic Circu'ts . . .0
Bradmatic 6 RP Heads £3.15.0
5 RP Heads . £3.5.0

. S5E Lrase Head £3.5.0
Spare Spools. 600 it. . . .8
Snpare Spools, 1.200 it . 6.5
lapes C.H.C., Sceteh Boy or E.MLI £1.15.0
PERSONAL SHOPCERS ¢ CUSTOMERS BY MAILL-

For side-bu-side cop

RWS0nS ORDER

in larez  screen TV, Tgn

regrders. dspealers. Am- B S eI (1T o
;f,‘,-ﬁ’e,. Ui P atisfuclion guaranteed. Order
opened showrooms at Lo n confidenc:. Our muil order

Addiscombe Road. dept. is al your servic

CLASSIC ELECTRICAL CO., LTD.

352/364, LOWER ADDISCOMBE ROAD. CROYDON. SURREY.
iephone DDiscombe 5061-6062. —

-

N

éi/" o
THE SET!

/

;
- ?
MAY SPOIL

Designers of home con-
structor sets know that the
smallest  component  can
sometimes  provide the

biggest headache. Don'trun
risks. Solder those intricate
joints with Multicore. s
3 cores of extra-active non-
corrosive Ersin Flux give it
the highest Hyuelaction rate
ol uny  solder. Correct
proportions ot'solder to flux
prevent oxidation, actually
dlean surfuce oxides, and
make “dry " or H.R. joints
impossible. You need no
extra tlux

MULTIGORE SOLDERS LTD.

| MULTICORE WORKS, HEMEL
HEMPSTEAD, HERTS « BOXMOOR 3535

ERSIN
&) Noa

www americanradiohistorv.com
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—. 6§ VALVE V.4.F. SUPERHET
RECEIVER. Ex-W.D. (R.1124),
but brand new condition. 30.5-
40 Mcjs, L.LF. 7 Mcfs. 6-channel
switching, Covers T.V. sound,
Fire, Amateurs, etc. Con-
vertible to mains (A.C. or
A.C./D.C). Components include
30 ceramic trimmers, 30 small
condensers, 30 resistances, 6
valve-holders, cans and covers, 2 transformers, 3 coils, etc.
Our price 76, post 2/9. Also supplied complete with
valves at 17/6. Drawings available, at /-

RADIO TELEPHONES. Brand-new and boxed, American
made transceivers. Frequency 53-75 Mc/s, visual range.
Vibrator supplied for operation from [2-volt accumulator.
Price per pair, £21, carriage 15/-.

C.W.0.
OoR
.00,

RADIOGRAM CHASSIS AND CORONATION FREE GIFT. 8in. P.M.
Speaker offered free, or 10in. P.M. Speaker specially reduced to 12/6 with either
of the following brand-new Radiogram Chassis. Export Model, 6 wave bands, at
15 guineas ; Home Market Model, long, medium and short bands, at £10/15/6.
Following details apply to both models,
I1}in. x 7in. x 8iin, and valve line-up 6BE6, 6BA6, 6AT6, 6BW6E and 6X4.
Carriage free.

TUNING COMNDENSERS. Unused, store soiled, .C005 mfd,, standard size,
2/9 each, post 6d., or special offer of 3 for 7/~

©O.p. TRANSFORMERS. Will match ali normal O.P. valves to 2-5 ohms
speech coil, 1/9, post 9d.

T.v. TUBES. 9%in., £3; 10in. znd f2in, £5; and |5in., £6. Personal callers
only s each tube shown working. Also some with slight faults at half price,
ideal for test purposes, 2kin. projection tubes, slight faults but brilliant picture,
25/6, post |/9.

DU KE & Co 621, ROMFORD ROAD,  sraup FOR CATALOGUE.
9 LONDON,E.[2.cRA 6677,  MONEY BACK GUARANTEE.

LOUD HAILER. Very power-
ful P.A. system, working off
12 or 24 volts. Brand new. No
valves to break or damage
Independent of electricity
failures. Weatherproof. Con-
sists of microphone and com-
bined amplifier/speaker. Total
weight 20lb. Qur price, £8/17/6,
carriage 5/6.
ACCUMULATORS, Brand
new, 2 volt, 14 a/H, lead acid,
13in. x 1§in. x 6in. Bargain, 4/6,
post /-

MICRO SWITCHES. Latest {£3
American midgets. 250 volt,
3 A., iin. x lin. x lin, 5/
INSULATING TAPE. New ana wrapped, iin. wide, lib.
rolls, tist price 3/6. OCur price, 1/6.

Negative feedback, fly-wheel tuning,

HAVING TROUBLE IN «FRINGE”
AREA RECEPTION?

Why not try our Television Pre-Amplifier, TPA.l which
is eminently suitable for ‘* Magnaview " and ‘* Teleking,"’
indeed any A.C. receiver in extreme fringe and ™ difficult '
areas. |lts moderate power requirements, 6.3v. .3a.
and 12 m/a. at 200v. are conveniently available in these
sets.

YELLOWFLT 6:3V. AC

-LE

BLACK = HT.
RED~ HT. 300V.

ALUMINIUM
CHASSIS

A noisy ragged picture obtained with the receiver
operating at full gain is transformed into a clear display
by the connection of this low noise amplifier. Connection
is simplicity itself and leads are clearly marked on the
illustration.

A model is available for each Channel and is priced at
29/éd. Retail.

Send 9d. for General Catalogue.

DENCO (CLACTON) LIMITED,
357/9 Old Road, Clacton-on-Sea, Essex

ALOMINIUM ALLOY SHEETS

Ex-Government Surplus
SUITABLE FOR CHASSIS, etc. (undrilled)
Limited Quantity Available
Type No. I. I43in. x 12}in. x 20 G, 2/6 each.
Type No. 2. 17}in. x 12tin. x 20 G., 3/- each.

Type No. 3. 26in. x 23in. x 20 G.,, Round
Corners, 5/~ each.

Type No. 4. 22}in. x 18}in. x I8 G., 5/- each.

SIZES STATED FOR TYPES NOS. | and 2 are
the maximum rectangular pieces that can be
cut from irregular shapes.

CARRIAGE PAID.
REDUCTION FOR QUANTITIES.
TRADE ENQUIRIES WELCOMED.

JOHN CASKMORE LIMITED,

Steel Department,

GREAT BRIDGE, TIPTON, STAFFS.
TIPTON 2181/5

www americanradiohistorv.com
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GARLAND BROS. LTD

CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8.
5 OBELISK HOUSE, LEWISHAM, S.E.13.

TEL.: TIDEWAY 4412/3
TEL.: LEE GREEN 4038

Cotton covered, 9d. per yard.
Ditto uncovered, 8d, per yard.
HEADPHOMES. 4000
ohms, per pair, t1/-.

METAL RECTIFIERS, RMI,

GARLAND UE7B RECORD
PLAYBACK AMPLIFIER

A revised version of our popular amplifier,
designed for use with the Truvox Tape
Desk, Lane Tape Table, or Motek Tape
Unit. New features include higher gain,
magic eye record-tevel indicator, and
smaller size to facilitate incorporation in
portable recorders. Oscillator and power
supplies are included and standard valves
are used throughout. Supplied complete
with 8 in. P.M. speaker. Price £13.26,
plus 7/6 carriage and packing.
GARLAND AMPLIFIER ACIHI

A quality amplifier giving 4 watts output.
Al power supplies derived from trans-
former ensuring an isolated chassis. Fitted
with treble and volume controls ; output
for 3-ohm speaker. Price £8.2., plus 5/-
carriage, etc.

PAPER CONDOENSERS

2.01 mfd., 500 v., éd.; 0.0 mid., 750 v,
6d. ; 0.25 mfd., 500 v., 8d. ; | mfd.. 400 v,,
6d. ; | mfd., 500 v, 9d ; | mfd., 600 v.,
I/-3 1 mfd.,.800 v., 1/3: } mid, 1,500 v.,
1/-: 3 mfd., 750 v., 19.

DECALS. 500 4in. high white transler
letters and words for marking electronic
eguipment. Price 4/9 per book. The new
Decals book for the amateur now availabte ;
29 words per page, 4 pages radio and audio,
4 pages T/V and scope, 2 pages misc. incl.
Tx and Tape recording. 3/6 per book.
TYANA SOLDERING IRONS. Light
weight, 40-watt irons with easily replaceable
elements and bits. Voltages, év., 00/110v.,

200/220v.. 230/250v. Price 16/9. ‘' The
iron that makes soldering a pleasure.”
TYANA SOLDER GUNS. [nstantaneous
heat by transformz=r action, low voltage
insulated bit. Weight 30 ozs, for 220-250
v. A.C. mains only: consumption 100
watts., Price 3 gns.

IGNITION SWITCHES. Low voltaga,
high current, in bakelite case. 9d. each.
S.W. TUNING CONDENSERS. 150
pF. with fixing feet. Price 2/3. .
ENGRAVED KNOBS. |lin. diameter,
fluted in Walnut or lvory. with the follow-
ing  markings :  Volume, Voi-On-Of,
Treble, Bass, Tone, Tuning, Wavechange,
S-M-L-Gram., On-Of, Brilliance, Brilliance-
On-Off, Contrast, Focus, RI-R2-PB. Price
16 each. Plain knobs to match, 1/3 each.
RECTANGULAR KNOBS. Walnut.
Size I}im. x #in., with gold indicating®§por ;
to fit standard }in. spindles. Price 6dbeach.
GENERAL PURPOSE TRIODES. Type
7193, 6.3 volt heater, similar to 6J5G. Ideal
for experimental work. Price 2/6 each.
TAPE RECORDER OSCILLATOR
COILS. 6.3 mH, 45 kc/s, for high impe-
dance heads only. Price /9 each.
AMPLION TESTMETER. 10 ranges
A.C. and D.C. up to 500 v. Resistance up
to 200,000 ohms, 1,800 ohms per volt
A.C. and D.C. Price £5.

TWIN SCREENED CABLE. Syitable
for carrying currents of up to.5 Amps.

ALL

POST ORDERS TO

125 v. at 80 mA, 3/1l. RM2,
125 v. at 100 mA. 4/3. 14D/
972, 250 v. 2t 25 mA, 6/6. 12
v. i A, 6. 6 v. | AL 4/6. 12v.2A,
12/6. 12v. 2L A, 16/6. 12v. 4 A, 21-.
CERAMIC SWITCHES. Single pole,
eight-way, 2/6 each.
BRENETTE MICROPHONES. We

have been appointed sole distributors n
Great Britain and Ireland of these new call
microphones  The following ranze is now
available :

Type 7D. Directional in black and chromed
case. Price, £4/13/6.

Type 9ND. Multi-directional ball type,
in black and chrome. Price, £2/6/6.

Type MHA. Wide frequency responsz,
in brown and chrome. Price, £6/17,-.
Type 13U. Highly sensitive with wida
frequency response, in black and chroma.
Price, £7/17/8.

BRENETTE MICROPHONE STANDS
—Desk type with flexible member to eas2
adjustment. These stands wi!l suit ail
British and Continantal Microphones. Prica
16/6 each.

RECEIVING VALVES. 6SH7,
7193, 2/6 ; SU4G, 10/- : E}148, 2/6 : .
7/6 ; 6J7G, 9/6 ; NGTI, 5/6 ; 6Q7G, 9/6 ;
6K7G, 8/6; KT6I, 11/6 : MSPEN/7 pin,
S/-; 5Z4, 9/6 ; 6XSGT, 8/6 ; 6)SGT, 6/9 ;
65L7GT, 10/6; 6V6, 9/6: CVv73, §)-:
VU33, 2/6 . 954, 2/-; 6BE6, 13/6; 6K5.
956 VUIIL, 4/-; VUI33, 3/6; KTZ4I,
6/6 ; VRS54, 3/6: 1625 4/9 ; 14H7. 9/6
14§7, 9/6 ;. 14R7, 9/6 ; U22, 6/6 ; 6K3G,

10/6 ; 6B4G, 6/-. 1625, 4/9.
DEPTFORD BRANCH

5. ¢

CLYDESDALE —

Bargains in Ex-Services Radio and Electronic Equipment

SPECIAL CABINET OFFERS

WALNUTFINISIH WOOD 12ADIO
Dim.,, Int. 8!in. x 153in. x Tiin., approx.
approx. with 3 glas
dia. fluted knobs.
Ask for No.
P H945.

y

25/-

U with other it

WALNUT FINISH CARBI
gang 350 pF. Condenser, 5

c‘-lip. 23ncled S.M. drlve:. Dn;]m. 1 pur!]!ey wheels.Yassorted tag strips, NEW
mex, volume control with switch.
Ask lor No. TR PosT | Ly AL VES AMPLIFIERS | pecEIVERS
P HO16. FALD, with "full instruc- S450. 4 EFS4's
$-440-8 V.H.F. TRANSMITTER CHASSIS EFSO : Grey4/6, | tions to convert | (RF, mixer, LO
Partly stripped by the M.O.S. less valves, tuning coils and o1 vstal, Red (Sylvania) . multipliers). F
but otherwise fairlyv intact. A fine basis for V.H.F. Tx. or 144 Mc s 6/6 : SU4G 7/5 Into a miniature | EF39% 129 mes
rig.  Original Irequencies 85-98 Mcs. valve types 3 RKai, 2 6NT, b G 7/8. : . IF's), EB34 (det)
(73_\’6. Housed in louvred case. finished grey crackle. Dim.. 14 x 8 x "m_ mains OP‘-‘rated 6J5 W
in. . .
Ask Tor No. 27/6 TOST ) r famplifier or | (audio)
PHMT ; PALD. with 574, VU120 mcfs. Measur
Circuit available at 1.3. (EH.T.  rect) | receiver COM=g 12755 x &awir
1132 V.H.F. R/T RECEIVER UNIT fransformer, | plete with three | circur. (Posc 2/-)
19" Rack Mounting. N 1}
Range 100-121 Mc s RS 126 | valves. 19/6 49/6
A 10 valve superhet with 4 VR33 (EF39) VRS {EFS4). VRIT (EK32).
g \S stpsn. VIS (é’GI%).FVR‘JY (6(15% (Pl stabiliser Y570 qm:i INDICATOR 182A TRANSFORMERS
) mater, s¢reene -F. section B.I.O.. ete., e in enclose 2 . ’
chussis, size 190n, x 194 in. x 1L in. finishdark grey. Circuit suppliod. with éin. C.R.T., 3 EFSO's, 4 SP6!'s 230 v.24 v 24,
Ask for No £5 19 6 PG CARRIAGE SU4, dozens of resistors and con 9/- 230 v.HIS &,
P F815. o a ACH, PAID. densers, 9 W/W pots, these ara 40 watts. 5/3.

NEW CATALOGUE No.
Gives details and illustrations o

Price, 1'6. (Credited on first purchase of 10

i Bxt. ). T
dial, expanded metal L.S grill. 3 1lin.

abveholdees (vour ¢
change switch 2-pole h-way each bank. 1658 mtd. 450 v. El, cond. and

U Ex-Service and other items.

L Channels, Sound,
CARINET
9iin. x 17in. x 8in..

FOST NEW EDITION,

PAID.
ems as HO13, plus 2
hoice), 3 bank wave-

COMPACT TV.

The NEW 1355 Con-
versiondataforallfive

ion, T.B.’s, Power, on
one 1355 Chassis_

only 2/8! (post free), '-,‘_
.,

1355’s in original cases, (carr.,

Vis-
[/
now 7//

7/6) 35/-.

D Tv.

- value or over.)

Order direct from

CLYDESDALE

2, Bridge St., Glasgow, C.5.

Visit our Branches n Scotland, England

'Phone :

suitable for conversion to 'scope or
BRAND NEW (less relay) o

DINGHY Ty
CHASSIS (partly

sUrrLy
CO.LTP.
SOUTH 2706/9
and N. Ireland

www americanradinahistory com

original cases Only 65/ stripped),  7/6 o
Less EF50’s and SU4G. 50/., clear

RADIO EXCHANGE CO.

14 ST. MARY’'S STREET, BEDFORD

Phone 5568
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Your set deserves a Mullard Tube

1f vou are building a television receiver, leave nothing to chance; ehioose a Mullard Tube.

Mullard Television Tubes owe their high reputation for performance, reliability and LONG LITE to

he uarivalled facilities for research possessed by Mullurd ; to the eomplete control ef manufacture from

the production of raw niaterials 1o the completed product; and, in particular, to the jon-trap, which

safeguards the screen fromn damage by heavy negative ions produced in the region of the cathode.
Tubes available for home construction include:

MW?22-16  9-inch screen MW?31-74 12-inch grey glass screen
MW36-24 l4-inch grey glass rectangular screen MW41-1| lé-inch screen, metal cone

Mullard M T/V TUBES

—
S

- if you look for BIG RESULTS;
4-

FACH

MULLARD LTD., CENTURY HOUSE SHAFTESBURY AVENUE, LONDON, W.C.2

MV 206

It’s a knock-out—the vast improvement that arises from
the use of OSMOR ““Q " Range Coils. No wonder oufr
customers are enthusiastic ! They tell us these *‘ mighty

marvels in miniature *’ are super-selective and sensitive to

a degree they never dreamed possible. And we guarantee

them—they're the outcome of scientific research plus the

highest technical ability. They put real punch inte a set
and score an easy win on these * plus '’ points.

% Only lin. high. % Fitted tags for easy

% Packed in damp-proof connection,
containers. % Low loss Polystyrene
X Variable iron dust cores. formers.

COILPACKS now at new lower prices ! — A full range is
available for Superhet.and T.R.F Mains or Battery. Size only
13in. high x 3%in. wide x 2}in. \deal for reliable construction
of new sets, also for conversion of the 21 RECEIVER TR.| 196,
TYPE 18, WAR-TIME UTILITY and others. Aligned and
tested, with full circuits, etc. Fuily descriptive leaflets avail-
able. We keep stocks of many radio components for use
in published circuits, including :
¢ PRACTICAL WIRELESS "'

3-Speed Autogram ! Modern {-Valver ; A.C. Band-pass 3 R1155 Converter ;
Modern High Power Amplifier-2 : Attache Case Portable.

* WIRELESS WORLD "’
No Compromise T.R.F.-2 Tuner (Osmor coils QAIL and QHFI| for MW,
and QA12 and QHFI2 for L.W. are suitable, price 4/- each). Midget Mains
Receiver (Osmor coils QAIl for M.W. and QAI2 for L.W. are suitable.
Price 4/- each).
|~ T MATCHED COMPONENTS
|Various types of OSMOR Dials, Chassis,
I.F.s, Speakers, Transformers, etc., to matchl
Iour coils and coitpacks are all listed.

e ot o . et o . et e ——

Fg[[/ Send 5d. (stamps) for
P

CIRCUITS and full
lists of coils, Coilpacks and
Companents.

radio

Dear Reader,

We can't niention all our products here, but
shall be glad to receive your enquiries for Chassis,
Tuning Condensers, Switches, Volume Controls
and all other Radio Components. If its top
quelity components and a speedy, courteous service
you are lookirg for—try Osmor. We really shall

do our best fer you.

radio products id

(Dept. P.37), BRIDGE VIEW WORKS, BOROUGH HILL,
CROYDON, SURREY.

Telephone : Croydon 5148/2

www americanradiohistorv.com
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COMMENTS OF THE MONTH
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By THE EDITOR

the Show

at

- AN APPEAL TO COMPONENT MANUFACTURERS

E have often commented that small firms
do not support the National Radio Show
at Earls Court. In view of the hundreds

of thousands of constructors still actively engaged
in building receivers, we are somewhat surprised
that they do not take space and meet some of
their customers in person. This journal has
consistently taken space in every Radio Show
since it commenced publication 21 years ago.
During the run of the exhibition large numbers
of constructors call at our stand to discuss
designs and purchase blueprints. Year after
year we are confronted with the question as to
whether the firms making the components are
exhibiting. In most cases they are not. )

Accordingly, after the last Radio Show we
made a careful analysis of the position and, as
we suspected, we were told in every case that the
reason for not exhibiting was the highTost 6f the
space, apart from the addmonal high cost of
having a special stand built and the incidental
~expenses of lighting and staff. We immediately,
therefore, discussed this matter with those
responsible for organising the exhibition, and
this year a special section has been set aside
for the smaller manufacturer, at specially
reduced space prices.

We are astonished to learn from the Radio
Industry Council that -at the moment of going
to press only one manufacturer has availed
himself of this offer. We appeal, therefore, to
all those firms supplying components for home

constructors to reconsider the matter, so that this .

year there will be a representative section at the
Show.

We appeal, too, to our advertisers to take
space. The constructor market is lively, large
and ever expanding, as our circulation fgures
prove. This important market should not be
neglected nor the impression conveyed that it is
moribund. Firms should tind that their sales at
the Exhibition will at least cover their costs.

In the short space of three years over 300,000
constructors have built TV receivers. Home-
built radio receivers, however, have been in
existence for over 30 years and it is fairly certain
that there are at least 1,000,000 home-built

avvensaanericanradiohistary com =

recgivers in use td-day. Great Britain has one
radio set per house compared with two and a half
sets per house in the U.S.A. We have one

television set per six houses against one set per

two houses in America. This shows that the
market has by -no means reached absorption
point and that there is a proﬁt'lble untapped
market awaiting firms with vision.

These smaller firms have apparently overlooked
the publicity value of exhibiting, quite apart
from the question of cash sales. Newspapers
and_ periodicals devote considerable space to
reviewing the exhibits, and this year we hope that
arepresentative section dealing with an important
national hobby, one responsible for training the
skilled personnel for the services and the trade,
will be there. Examples of kit sets could be
shown and we are prepared in this journal .to

_-devote a specnal supplement to reviewing this
. section of the Exhibition alone.

We promise to give these firms all the support
and advice they require and we invite them,
therefore, to get into touch with us on the
matter. We are quite prepared:to offer our
services to help make the constructors section
of the Exhibition a great success.

Components manufacturers are independent
of radio and television only to the extent of
50 per cent. of their production. They could
quite easily expand sales by returning to the
market from which they originally built their
business. This especially applies to those who
are not manufacturing components for television
receivers. We hope we shall see a considerable
number of our friends in the trade at the Show
this year.

INDEXES FOR ' P.W.”

REMINDER to readers that each year we

publish an index for each volume and it may
be obtained from us for Is. 1d. by post. We
can supply most of the indexes for past volumes
and they provide a ready means of turning
up an article to which you may wish to refer
without a long search. Whether you have your
copies bound or not you would be well advised
to purchase the indexes.—F.J.C.
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Increased Charge for Irish
HE cost of radio licences

in
Fire has been increased by
five shillings 1o 17s. 6d. a year.

New Singapore Factory

CABLE and Wireless, Ltd., has
announced  that  its  new

£232,000 submarine cable factory

and depot, at Singapore, began

production early in April.

The new factory is at Bukit
Chermin. 1t will replace the
company’s old factory at Singa-
pore, which was opened in 1887,
and will be capable of manu-
facturing between eight and nine
hundred nautical miles of
submarine cable of all types
annually, for the maintenance and
development of the 20,000 miles
sections in the Far East, of Cable
& Wireless, Lid.’s 155,000 miles
Commonwealth cable sysiem.

Broadcast Receiving Licences
THE following statement shows
the approximate number of
sound receiving licences issued
during the year end, March, 1953.
The grand total of sound and
television licences was 12,892,231,

Region Number
London Postal 1,756,506
Home Counties 1,475,324
Midland 1,331,943
North Eastern 1,761,826
North Western 1,368,511
South Western 1,035,009
Welsh and Border ... 681,890
Total England and

Wales 9,411,009
Scotland 1,123,583
Northern lreland ... 215,187

Grand Total 10,749,—779

Better Service Needed
DDRESSING members of the
Radio and Television Re-
tailers’ Association at their recent
conference, at Eastbourne, Mr.
E. Cave, of E.M.I. Sales and
Service, said : ‘‘ Service can be
one of your greatest assets. Your
whole staff should be interested
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in service and the better service
you can offer your customers, the
happier they will be.”

Linked with this idea, the
importance of a good window
display was emphasised by another
speaker.

Moon and Back
WO American amateurs, Ross
Bateman and William Smith,
have transmitted short-wave sig-
nals at the moon on their own
home-made apparatus using only
650 watts of power and have
recorded the echoes reccived.
Their success follows three years
of experimenting in their spare
time, this being the first time that
an amateur’s limited finance and
power has enabled him to perform
such a feat.
Longer Components kxhibition ?
THE success ol the tenth Com-
ponents Show, organised by
the Radio and Elec-

T — o
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first  programme of the series
Ted Ray will be the guest
comedian, together with three visit-
ing musical artists. The show will
be run on the same lines as
“ Forces All Star Bill,” which
ended on May 26th.

Decea Radar

IN their annual report, Decca
state that the company exported

a million pounds® worth of marine

radar equipment in the past year.

Protonic Micrescope
THE College of France is now
using a new microscope, the
prolonic microscope, ten  times
more powerful than the existing
electronic microscope. The pro-
tonic microscope can magnify
600,000 times. The wavelength
associated with the proton is
much shorter, thus giving more
separation than that of the electron.
Molecules to be examined in the

tronic Components
Manufacturers’
Federation at the
Grosvenor Hotel in
April, may induce
the Federation to
extend next year’s
exhibition from
three days to four.

Sunday Variety
O N June 7th

there witl be a
change in the Light
Programme’s  Sun-
day night variety
pattern when the
 Pleasure Boat ”
series, starring
Freddie Sales. Lee
Lawrence and Julie
Andrews, iIs re-
placed by Tony
Hancock in a new
*“Star Bill” pro-
gramme.

With Hancock
will be Geraldine
McEwan, Graham
Stark, the Stanley
Black Concert pauntomime in
Orchestra, and the in the Bank
George Mitchell holidav.”
Glee Club. In the

www americanradiohistorv.com

Terrv Thomas. the radio siar who appeared in

Sowuth Africa last winter, was heard
Holiday varietv show * Hip-hip-

He is seen here showing some of his

African spoils.
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microscope have to be held in
balance in a fine mesh metal screen
or in holes of a fraction of a micron
pierced in metals. Otherwise the
strument is like the electronic
nicroscope. The proton used is
that of the hydrogen atom, deprived
of its satellite electron by a 100,000
volt discharge.

Requests from the Services
OR some time the BBC has
been examining the possibility
of including in its domestic ser-
vices a programme of request
records chosen by serving men
and women abroad for their
families in Britain.

Trial programmes have already
been broadcast and a regular series
presented by Franklin Englemann,
himself an ex-army man, under
the title of " Link With Home,”
began in the Light Programme on
Junc 15th, continuing on Monday
evenings between 7.30 and 8.0.

The signature tune is a signifi-
cant one for servicemen—"I'll
Be Secing You,” and the messages
will be read in the studio.

Uniaxial Microphone
FROM America comes the an-
nouncement of a new type of
microphone, designed to be blast-
proof. It is most sensitive to
sounds arriving along the axis of
the instrument—hence its name.
It is claimed that it will withstand
the blast from a .45 calibre pistol
fired only five feet away.

3-D Radio
HE increasing interest in three-
dimensional pictures, for
cinema and television, is resulting
in a parallel development for radio
and cinema sound. This is known
as ““ polyphonic,” * stereophonic ™
as well as other names, and is
merely the switching of a number
of loudspeakers corresponding with
the direction of sound in the
picture. It is also stated that a
new form of sound recording is
being developed to give greater
“depth” to sound broadcasts.

Hundred Up
THE popular “ P.C. 49 ™ series,
with Brian Reece and Joy
Shelton, has passed the “hundred’
programmes ” mark and is still
as successful as in the early days.
Produced by Vernon Hairis,
the first cpisode in the series,
entitled ““ The Case of the Drunken
Sailor,” was broadcast on October
27,1947, and it is a compliment to

the producer that so many well-
known actors and actresses take
pride in playing supporting roles
in the serial.

Amateur’s Bravery
HE Edison Radio Amateur
Award has been awarded
to D. L. Mullican, of Searcy,
Arkansas, U.S., for staying at his
transmitter for five days without
a break for rest.

A tornado had struck Searcy in
March, 1952, causing destruction
in  the neighbouring towns of
Judsonia and Bald Knob and M.
Mullican took over relief communi-
cations during the crisis.

Obituary
T is with deep regret that the
death is  reported of Mr.
Sidney Gernsback in  Chicago,
Ilinois, at the age of 77.

He was the lormer vice-president
of Gernsback Publications Inc.,
and the elder brother of Hugo
Gernsback, publisher of * Radio-
Electronics.” Born in  Luxem-
bourg in 1876, he studied at the
College of Luxembourg and the
Lycée de Nancy in France, obtain-
ing distinctions in chemistry and
electricity. He went to the States
in 1912 and from 1933 was the
Chicago representative of *“ Radio-
Electronics.” His books included
* Wireless Course in  Twenty
Lessons,™ ** The Electrical Experi-
menter ” and ' S. Gernsback’s
Radio Encyclopaedia.”

He leaves two adopted children,
George Gernsback and  Mrs.
Marguerite Flegenheimer, who live
in New York City.

Digit Recogniser
AN automatic digit recogniser
has been developed in America
by Bell Laboratories which trans-
latcs spoken numbers directly into
selective switching operations.
The numbers must be pro-
nounced clearly into the telephone
before the correct circuit can be
selected.

Midget Transmitter
USING only a small 221-volt
hearing-aid battery for power,
Mr. G. M. Rose, of New Jersey,
contacted three stations, one over
twenty-five miles away, on a
transistor-transmitter on the 1446
Mc/s amateur band.

Mr. Rose, who manages the
advanced development group at a
transistor factory, says that the
complete transmitter, including the
quartz frequency-contro! crystal,
occupies no more space than a
packet of cigarettes.

New British Standard

BRITISH Standard B.S. 1927 :
1953, which has been prepared

under the authority of the Acoustics

Industry Standards Committee, is

intended to promote the inter-
changeability of circular cone
diaphragm loudspeaker units of

similar size.

It is considered neither practi-
cable nor advisable to attempt to
include all types of loudspeaker in
this standard and is limited to the
type produced in the greatest

quantity and for which the feature
of interchangeability has greatest
importance.

On the left messages are transmitted on an automatic Creed transinitter

at the Civil Aviation Communications Centre, Crovdon, Surrey.

The

messages are received on a reperforator (right), also made by Creed, Lid.
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AST month I showed how 1o convert the One-
Valver into a Two-Valver. This month [ take
the basic circuit a stage further, by adding

another low-frequency stage so that the receiver will
operate a loudspeaker.

The additional parts required are a valve, a valve-
holder, a resistance, a fixed condenser and a rvolume
control. They are illustrated in theoretical and actual
form on this and the following page. Experienced
experimenters will notice that I have not introduced
grid bias, because the valves employed will operate
quite satisfactorily at the high tension voltage
specified without it. Next month 1 shall explain how
10 apply grid bias and the changes which are necessary.

I must, however, explain here the purpose of this
bias. In low-frequency amplification, which we are
employing here, it is essential that the grid of the
valve shall be at a potential, of such a value that the
applied signals will vary by an equal amount on the
anode curve. When we come to deal with the
characteristic curve of a valve we shall understand
what this means ; for the present it can be explained
that all low-frequency valves normally require 4
negative hias. In battery sets, such as the present, the
bias is generally applied by connecting a small battery
between the grid return lead and the low tension
tead. In some forms of mains-operated receivers,
however, the bias is applied automatically by the
insertion of resistances in the cathode lead.

Volume Control

Now regarding the volume control. A powerful
local station will, of course, give a much stronger
signal than a distant one and, therefore, it would
overload the output stage of a recciver operating
without grid bias. To give the operator a means of
preventing this overloading a volume control is used.
The volume control is a variable resistance incorpor-
ated in the resistance capacity coupled stage, which we
dealt with last month. The loudspeaker will only
handle a certain volume of sound, and 1f t0o strong &
signal is fed into the valve connected to it overloading
will take place, and there are two remedies for this.
The first is to increase the handling capabilities of
the valve by applying more high tension, and the
second is to cut down the signal strength.

A number of receivers have the reaction control
Jabelled © Volume Control,” but this is not strictly
correct. A volume control shouild be dble to cut
down the strength of any signal, but the reaction
control can only build up the strength of received
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The Third of a Series of Articles for Those

New to Radio. This Month | Explain How

to Add a Further L.F. Siage By F. J. Camm

signals, and cannot cut down below the original
strength received by the detector. There are several
different forms ol volume control.

In conjunction with the ordinary type of low-
frequency transformer there are two possible arrange-
ments. One is to employ a variable resistance shunted
across the primary of the transformer, and its value
should be chosen so that when " all in ” it does not
have too great an effect upon the quality of reproduc-
tion. Of course, when the transformer is a high-class
component, the presence of an external resistance
across either primary or secondary will materially
affect the response curve and the reproduction will be
affected. In some cases, particularly in the cheap
transformer line, ihe reproduction may be improved
owing to the flattening of the curve. The value of the
resistance should be about 100,000 ohms—not more.
The second method is to shunt the secondary with
4 component of the type shown in-Fig. 15 (part 17).

The loudspeaker, which replaces the earphones
hitherto used, works on precisely the same principle.
It is, indeed, a glorified earphone. The type of loud-
speaker sclected will depend, of course, on the circuit.

Fig. 15.—A volume conirol and the exira valve.
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Fig. V6.—Two of the new components which form part
of the R.C.C. coupling.

The early types of loudspeaker consisted of
astrip of iron, fixed at one end, the free end being above
and close to the pole of a small magnet. To
the strip of iron, or armature as it is properly called,
was fixed a thin rod on to which a cone diaphragm may
be fixed. The windings of the magnet are connected
in the output circuit of the last valve of the set. As
the current changes, due to either speech or music
passing through this magnet winding so the pull on
the armature is varied, with the result that the vibra-
tions are transferred to the cone, and so the sounds
are made audible. It will be obvious that the armature
will always tend to return to its normal position and
this natural restoring force gives rise (o its first
fault, namely, resonance. Again, the current fluctua-
tion due to a very low note, such, for instance, as the
beat of a drum, are very great and should result in a
large movement of the armature. As the armature is
rather rigidly held, it must be arranged close to the
pole piece in order that the weak impulses may affect

it. 0

The balanced armature loudspeaker was introduced
to avoid the principal fault of the first type of
speaker, namely, resonance. The armature is less
rigidly arranged in between two magnets. There is
therefore an equal pull in each direction and this
tends to make the armature move about a central
position, avoiding the natural restoring force which
was noticed in the simple type of movement. The
gap between the magnets may be fairly large and so
greater signal strength can be handled without risk
of ““ chatter.’

The inductor dynamic was the nearest approach
obtained to the ideal in moving-iron speakers. In
both of the previous movements it is obvious that
as the iron armature is fixed at one end, there must
necessarily be a certain amount of resistance to
overcome in order to vibrate the armature and the
tendency of the armature to return to its position
of rest will always be present, no matter what elec-
trical impulses are at work. This prevents the
slow oscillation necessary to produce, say, a pedal
note on the organ, and, in addition, the cone is not
operated in a direct push-and-pull movement. The
actual direction of the movement of the cone, to
produce the true tones, should be what might be
termed a “ piston ” movement ; that is, it should
move in a horizontal planc. Now, as onc end of the
armature in the spcaker movements so far described
is fixed, it is obvious that the operating reed is taken
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through a small arc during its to-and-fro movement.
This gives rise to a form of distortion,

To overcome all these defects in a moving-iron
loudspeaker the moving-coil was produced.

Moving-coil Speakers

The moving-coil speaker is, of course, the best
type of speaker yet designed and provided one of the
best makes is obtained, either permanent magnet
or mains energised is capable of giving reproduction
identical with the original. At the point of the cone
diaphragm a light ring of paper is fixed, round which
is wound a coil of wire known as the ¢ speech coil
or winding.”” In the mains energised specaker a
metal cylinder, having a central rod (the ““ pot ™" and
* pole-piece ™), contains a large winding which has
to be connected to some source of direct current.
The actual voltage depends on the design of the
speaker and varies from 4 volts to 150 volts. In the
other models the winding is replaced by a powerful
permanent magnet. The speech winding is supported
in a small gap surrounding the pole piece and this
gap should be as small as possible. Usually it is
approximately 4in. When the field is * excited,”
which means when the current is applied to it, a
magnetic field is set up across the gap. The speech

- coil is connected to the output valve of the receiver

and when the signal impulses flow through this speech
winding it vibrates, travelling in and out of the gap.
The edge of the cone is supported in some way,
cither by a ring of leather or rubber and, therefore,
the cone makes a true *" piston ” movement, resulting
in a faithful reproduction of the received sounds.
The only faults with this type of speaker arise from
faulty design and are: too heavy a speech coil and
cone : resonance set up by the rubber or leather
fixing ring : resonance due to the material of which
the cone is made and one or two other little points.

To get the very best from a moving-coil speaker,
a fairly strong signal is desirable, and as it can give
such a good performance, the receiver should be

\\\\\\o
\\\\\\\\\\\\\\\\\\\\

Fig. 17.—Theoretical and
practical representation of
a lowdspeaker.
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designed to give out a signal to justify the use of
such a speaker. Particular care should be taken 10
look after the lower notes in the musical scale, as
these can be dealt with so effectively by the moving-
coil speaker.

Matching the Impedance.—No matter which type
of speaker it is intended to use there is one point
which applies 10 the correct cmployment of any
speaker and that is, the impedance of the speaker
must be matched to the output valve. This means
that a certain valve will only give straight-line
reproduction with a certain impedance in its anode
circuit, and although valve manufacturers give this
impedance figure in the leaflets accompanying their
valves, unfortunately loudspeaker manufacturers do

Fig. 18.—Theoretical circuit of the three-valve arrangement.

not always give the impedance of their products.
Usually, only the D.C. resistance is given and this
does not enable one correctly to match up the
speaker. Therc are on the market, however, certain
output matching transformers which have various
ratios, and if the listener desires to get the best from
the set, one of these transformers or matching units

must be included in the output circuit, and
by adjusting it to various values it is possible
suitably to match up the speaker. One final

word. ~ As the speaker can only reproduce what is
fed into it, the choice of circuit should receive
as much, or even more, care than the choice of
speaker.

(To be continued)

Fie. 19.—This is @ pictorial arrangement of the abave circuit, which may be easier for the novice to follow.
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A SUMMARY OF SOME OF THE MORE POPULAR MUSICAL INTERVAL AND

IDENTIFICATION SIGNALS USED BY FOREIGN TRANSMITTERS,

A SPECIAL

ARTICLE FOR THE LONG-DISTANCE LISTENER

ANY amateurs find their greatest interest is
in the logging of long-distance stations,
and the smaller and less unpretentious the

receiver, and the farther away the station the greater
the satisfaction. Unfortunately, for many, the lan-
guage difliculty prevents satisfactory identification.
but there is one form of signal which is fairly easily
recognised and many foreign stations usc these
signals, in some cases at short intervals between
items, and in other cases they are repeated for long
intervals between separate transmissions. An inter-
esting form of short-wave logging may consist of
tuning the various musical items, but it should be
noted that these may be heard on a number of different
frequencies.  Although many foreigners give delails
of the frequencies in use, these change according
to the time and in some cases they are beamed in
different directions, and thus may not be heard at
a stipulated time owing to the signal being too weak
on account of its directional properties. No guide
can be given as to this, as listeners will reside in
diffcrent parts of the world, and therefore the follow-
g data should be taken only as a guide.

TFypes of Signal

In some cases the musical item will be played on a
piano, in others on an organ, by an orchestra or.a
solo instrument peculiar to the country. As a good
instance most listeners will be familiar with the old
English tune " Oranges and Lemons.” and this is
played by  the BBC in four different ways. One
may be heard on the Novachord and three on a
Novachord-Celeste, these being of different duration.
The tune is unmistakable and this is the pitch and
timing o
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Another familiar British signal which is familiar to
listeners at home as well as in all parts of the world
is that used during the war to identify this country
and which consists of the first few notes of the

Beethoven thus :
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This is played on a pair of tympani.
Austria

Dealing now first with the principal European
countries (in alphabetical order) (he well-known
“Blue Danube ™ of Strauss is unmistakable.

Wﬂ_m 22 |

These four bars are repeated a /ib. 1t may be heard
on a musical-box as well as in orchestral versions.

Other musical signals may also be heard frem
Austria and are as follows :
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Again, these are generally played on a musical-box

and are national or local folk tunes. As relays are
made from different stations we do not propose to
detail the individual stations but merely to give
the country as in most cases this will suffice for
identification purposes.

These are the principal musical signals heard
from Austria, although one should not be surprised
to hear “ Rule, Britangia,” which will identify a
transmission by the British Forces Network in
Austria.

Belgium
In Belgium there are transmissions in French and

Flemish, each being identified by its particular
melody. The French network plays the following
extract

I T  — - =T
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which is from Gretry's famous melody “ Ou peut-on

étre mieux.”

The Flemish network plays an extract from
Rubens’ cantata by Peler Benoit :
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Czechostovakia

There are a number of tunes plaved from Czecho-
stovakian stations, the principal ones being thosc
played on harp, trumpet and a carillon. They are
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quite unmistakable. From Prague the harp may
be heard playing a Smetana air thus :

LENTO (HARP A
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Macedonian relays are made from Prague cenure
with the trumpet fanfare from the march " The New
Life,” by Josef Suk, as follows :
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Relays from Brno use the carillon, which plays the

beginning of a folk song  Moravo, Moravo,”
which sounds like this :
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Again, frequencies or wavelengths are not given,
but the signals may be heard on long and medium
waves as well as on the short waves.

Denmark

There are two programmes (somewhat corre-
sponding to our Home and Light) broadcast from
Copenhagen and certain relay stations, on medium
and shott waves, In addition to the announcements
which generally include the word ** Danmark
which will readily be identified, the Programme 1}
transmission uses as an interval signal part of an old
Danish fo!k-sony :
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Chimes. recorded from the Town Hall, Copenhagen,
are also interspersed as an interval signal,
Programme 1[ relays the following short air :
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An overseas service is radiated on the short waves
and each of these transmissions commences with the
chimes of the Town Hall already mentioned, followed
by the National Anthem. For their interval signal
these transmissions take the first movement from
“ Som en rejselysten Flaade,” which sounds like this :
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Again most announcements introduce the name
of the country followed by other identitications but
in Danish.

Finland

Broadcasts from Finland may be heard on long,
medium and short waves, Lahtu on 1,181 metres
being quite a popular long-wave signal.  Amongst
other stations, Finland also broadcasts the orchestral
A, usually at 8.45 a.m. From Lahti and Helsinki the
usual interval signal, based on an old Finish melody,
* Kantelemelody,"” sounds like this :

9 P

|

From Vaasa the first notes of ““ Vasa March ™ are
heard :

whilst from Kuopio the first notes of a well-known
song about the beauty of ~ Kallavesi ™ are played.
The following is the air :

D . ] —— F
FEe
3 &

It will not be difficult 1o recognise Uleaborg which
radiates the following melody n the form of Lapp
yodelling :

Iaﬁﬁ I ! Am.
o "
3 t Tl e@ @1 Pl
e riel =1
o1t g 'é.’
& Yy = -

1t should be pointed out for those who have some
knowledge of languages that confusion may exist
on these stations (without the benefit of the musical
identification) due to the use of Swedish in many of
the announcements.

(To he continued.)
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A Small Local-station Receiver

USING DEAF-AID VALVES THIS IS A MOST COMPACT RECEIVER FOR

HEADPHOME RECEPTION ONLY

a very small simply-operated receiver which

will receive local stations at good earphone
strerigth, using only a short flexible wire aerial. [t
may also be used as a high gain audio amplifier if
desired. By using " deaf-atd " type valves it is possible
to build a 3-valve, battery-operated receiver with
continuous tuning covering both medium and long
waves Wwhich, complete with batteries, measures
only 4in. x 2.4in. x 0.9in. over knobs. Owing to the
very low current consumption (500 #A. at 22.5 .
and 25 mA. at 1.4 v.) the running cost is less than
0.4d. per hour. The controls are On/Off, Tuning and
Wavechange. It is found that a volume control is
unnecessary as {0 reduce volume it is only necessary
to detune stightly (selectivity being low enough not
to give “ side-band slash ™) or move the aerial.
The tuning gives continuous coverage, this being
preferred to the pre-set type in that the received
stations are not fixed and when one changes one’s
district no adjustments are needed.

r I THE receiver described below fills the need for

Circuit

The circuit is shown in Fig. 1. Tt will be seen that
it consists of a 3-valve resistance-capacity coupled
A.F. amplifier using deaf-aid type valves. No grid
leak is provided for V3 as it is found that when
connected as shown, the grid potential is that of the
negative end of the filament, which is the recom-
mended operating point, and that when a large
signal is applied it moves negative so the positive
peaks just reach this potential. If there were a grid
leak the behaviour would be the same, and a larger
grid current would be drawn, possibly resulting in
increased distortion. Thus a component is saved
with no loss of performance. The paralysis time
after a large overload proves to be short enough not
to matter due to inevitable leakages and grid current
(a resistance of 1,000 ML to carth would give a time
constant of 0.1 sec.). C8 is necessary to prevent the
high-frequency  oscillation  which
otherwise occurs due to the high
gain, high impedance, and small size
of the amplifier. : ' ]

VI is used as a leaky grid de- 4
tector with R, its grid leak, returned ‘
to the positive side of the filament. :
Only one tuned circuit is used in '
order to keep the size as small as d
possible and to simplify tuning
arrangements.  As the coils are. of
necessity, mounted very closc to the
walls of the case, some damping

Ay

I
AMPLIFIER '
PANEL

| g g
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By N. 1. Wadsworth, B.Sc.

field strength are wanted. Owing to the low working
mutual conductance of VI (about 30 xA/V) it was
found impossible to obtain a significant amount of
reaction, and so none was used with a consequent
simplification of switching problems.

In the original mode! the now obsolete Hivac
type XWO.75A was used for VI and V2 and took
a filament current of about 30 mA. at 0.625 v.
each. These may be replaced by the more recent,
and smaller, XFW30, which only consume 12.5 mA.
at 0.625 v. and give approximately the same gain.
The output valve is Hivac type XFY21, which has
an anode current of 380 ;A at 22.5 v. and a filament
current of 12.5 mA. at 1.25 v. with a mutual con-
ductance of 410 #A/V. .The dimensions of these
valves (excluding leads) are XFW30 8.0 mm. x 6.0
mn. x 27 mm., XFY21-9.8 mm. x 7.2 mm. x 38 mm.
The anode current of the output valve is quite
sufficient to produce adequate volume in a normal
2,000 (2 earphone, and, if desired, a number of ear-
phones may be connected in series in the anode lead.

CONSTRUCTION
The Amplifier Panel

The audio amplifier V1-V3 with associated com-
ponents is constructed on a !/;in. paxolin panel.
The layout of components on the underside is as
shown in Fig. 2. Along one edge are 14 12 BA nuts
and bolts, as shown, which make the connections to
the valves on the opposite side of the panel. Con-
nections to the ‘phones are made by two 8 BA nuts
and bolts in the position shown. In order to keep
the total size small, miniature components are used
throughout. The 0.01 #F capacitors C3 and Cé
and the 0.005 #F C8 are Hunts’ metallised paper
type W99, which measure only -&in. in diameter
by %in. long, and C4, 0.04 #F, is the same type, size
Jin. dia. by [%in. long. They are 150 v. working.
The intervalve coupling capacitors, C5 and C7, must

is inevitable, but it is found that by
using wave-wound Litz wire coils,
together with careful construction,
the Q, including the losses due to

the aerial, is over 30 on both medium o=

and long waves. This is sufficient
to separate all but very close stations,

T 13

and in practice proves satisfactory
it only local stations with high

Fig. 1.—Theoretical circuit of the receiver.  An aerial

is joined to the junction of Cl and C2
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have very high insulation resistance, which rules out
some miniature tvpes. The same Hunts’ type may
be used or other thioner and longer ceramic types.
The resistors used are Ene type 5B, which measure
7/64in. in diameter by 9/32in. long and must be
covered by a length of sleeving %they are un-
insulated. 17 desired, one or two may be of the
more easily obtainable ~ } watt ” type, Erie type 16,
but owing to their farger size, 5/32in. dia. by 7/16in.
long, the layout gets very crowded if many are used.
Wiring should be kept as short us possible, and care
taken to keep the input and output well
separated.

The panel is removable and connections to it are
made by means of wires brought out as shown. The
details of this arrangement will be considered
later.

The valves are mounted on the other side of the
panel, as shown in Fig. 3. The wires are cut off
at a suitable length and hooked round the appropriate
bolt. Those going to the far row of bolts should have
short lengihs of sleeving slipped over them to prevent
their touching the near row. It will be noted that the
common filament leads of VI and V2 are taken to the
same bolt. When mounting the valves it is, of course,
essential to get them the right way round and the
red mark on the valve pinch, indicating the anode,
should be used as a guide. To hold the top of each
valve down a loop of cotton, or preferably thin
elastic, is tied through small holes in the paxolin
and slipped over the valve.

tA»

- . 25" _.————>|
I

HT-
LT+

20

Grid

— e ©
410 @ e o @ _@
L

HTty

G2 G/ r L j F Al
Ld /'r rl 62 ' G{ G/ ' G2 )
v3 ve vl

VYoive connections

Underside of amplifier panel.

Fig. 2.
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The Case

The layout of the case is shown in Fig. 3, its
inside dimensions being 3.5in. x 2.lin. x 0.75in.
1t is made of thin wood, the bottom, the end opposite
the controls and the lid being 1 mm. thick plywood,
the control panel is made of J%in. paxolin and the
remaining two sides of stightly thicker (4in.) plywood.
The bottom and ends are glued to the sides, and the
lid is tixed on by two pieces of black plastic tape.
This makes a firm box and the plastic tape acts as
a hinge. When completed the box may be painted
with black, glossy dope, or any other finish pre-
ferred applied.

COMPONENT VALUES

I RI—1M 2 Cl seetext. C8 0.005.F. :
+ R2—1 M 2. C2-—190 pF. L1—M.W. tuning -
H coil. i
. R33N C3-001,F. L2-LW. tuning i
¢ coil. :
I R41S0K 2. C4 0.04,F.  SI on/off 1 see :
i RS—5M 2. C5-100 pF.  S2 wme [ 0%

H change. § text
R6 M e C60.01.F. VI, V2, XFW23). ¢
V3, XFY21 f

R7—3 M ¢ C7—100 pF.

Inside at the right is the battery storage space.
The batteries used are Ever Ready B122 for the 22.5 v.
H.T. and either half a 3 v. pen torch battery or the
Vidor Kalium V0107 for the L.T. The Kalium cell
costs considerably more than the half pen torch
battery but lasts much longer. On this load it is
slightly more expensive in the long run but 1s more
convenient as it does not need changing so often.
The bottom of the box is raised here by 0.15in. by a
piece of wood fixed to the bottom, so the batteries
cannot rattle. Connections are made to the batteries
by pieces of spring metal bent as shown and-fixed to
the walls by small nuts and bolts. These springs
can be made from the remains of an old mica com-
pression trimmer. A wire is taken from the L.T. —
connection to the switch SI. The H.T.-+ connecting
spring is bent, on the other side of the bolt to the
battery, into a small spring hook. The H.T.+
connection from the amplifier panel consists of a
piece of bare wire projecting downwards which
engages in this hook. The spring connecting H.T.—
and L.T. - is left loose on its tixing bolt and the long
bare HT.— L.T. connection from the amplifier
panel placed behind it. When the batteries are
inserted the spring keeps good contact between them
and the wire.

The variable tuning capacitor C! is a mica com-
pression type and is constructed as follows. Two
250 pF compression mica capacitors, of a small type
with a low minimum capacity and few plates, are
taken to pieces and the ceramic base from one of
them used as a template to drill fixing holes in the
paxolin end in the position shown. Both ceramic
bases are then broken to get the brass inserts that the
controlling screw goes through. The central hole in
the paxolin is then enlarged till the insert is a tight
fit and the insert glued in position. The plates and
mica from both trimmers are then reassembled in the
one place on the paxolin, taking care to bend the
plates slightly alternately one each way so they will
spring apart when pressure is released. The place
of rivets in the original trimmer is taken by small
nuts and bolts. A small knob is now fitted to the
centre screw of one of the trimmers, or a longer one
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of similar thread, and this is screwed into its hole from
the outside. When it is right through the plates a
nut is put on its end, over a washer, and soldered on.
If this is done securely it will be found that as the
screw is screwed out the stack is compressed and its
capacity increased. If any trouble is experienced due
to movement of the plates or mica, a small paxolin
strip may be glued to the paxolin panel on each side
of the stack to prevent movement. In the writer's
model the capacitor so formed had a capacity range
of 70 pF to 350 pF, the low maximum capacity
probably being due to kinking the metal plates while
mounting them.

Al the other end of the paxolin a hole is drilled
and the remaining brass insert lixed in position. As
with the other it should be pushed in from the outside,
so the flange stops it slipping right through. A plate
from another trimmer is then stuck flat on the inside
of the paxolin with its hole clearing the screw 1o be
put through. A second plate is then fastened at one
end by a nut and bolt and bent to be parallel to but
not touch the first. A screw with a knob on is then
screwed through as before and a nut soldered on the
end over a washer. When this screw is unscrewed
the two plates are forced together and make contact.
This is the on/off switch S1.  If suitable knobs are not
available they may be made from ebonite sheet.

The coils should now be mounted. Osmor “Q”
coils are used as they arc of small physical size. have
adjustable iron-dust cores, and are wave-wound with
Litz wire. L1 is type QA8 with the aerial coil, the
smaller one at the top of the former, removed
together with the tag ring. The mounting projec-
tions have to be cut short-to fit the box and the
continuation of the former below them removed.
The remaining coil and former is then fixed 10 the
wall as shown. This may be done by two 12 BA
nuts and bolts passing through new holes drilled in

the shortened mounting projections or by ** Durofix »
cement.  If possible, a combination of both methods
should be used. Previous to finally sticking it in
position, a hole should be drilled in the wall per-
mitting adjustment of the dust core when mounted.
This allows the range covered by Cl to be varied
slightly.

L2 is Osmor “ Q™ type QA9 with the aerial coil,
tag ring, mounting projections and continuation
removed as for L1.  Owing to the larger coil size it is
not possible to fix this with nuts and bolits, and
* Durofix ™ alone must be relied on. It seems quite
satisfactory. No hole is made for adjusting the core,
as it never needs touching after the initial setting up,
and then it can be got at by removing the core from
L1 and passing the blade of a screwdriver through LI
to reach it. Before finally fixing L2 in position, a
small hole is drilled in the former at the top end and
yet another plate from a trimmer is fixed on with a
small nut and bolt. If the head of the bolt is inside
it will still be possible to get a small screwdriver past
to adjust the core. The plate projects beyond the
end of the coil and a tapped hole is made in the
paxolin opposite the end, enabling a screw to be
screwed through to press against this flexible plate.
A small piece of spring metal soldered to the coil side
of S presses against this screw to earth it. This is
S2, the wave-change switch. When soldering wires
on to the plate mounted on L2 it is necessary to do
it very quickly to prevent the coil former melting.
When wiring up the coils, care should be taken to
ensure that the outside of the coil is made the earthy
end to reduce dielectric loss.

A hole is drilled in the paxolin by L2 to admit the
aerial, a few feet of thin flexible PVC covered wire,
and a notch is made in the exposed edge to allow the
earphone cord to pass out.

(Concluded on page 394)
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X_ Hole for core adjustment

Fig. 3.—Pictorial illustration of the lavout used in the original.
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NOISE AND THE RIloo

IMPROVING THE PERFORMANCE OF THIS POPULAR EX-R.AF. RECEIVER

By C. B. Cruickshank

receiver R.1155 has been its high noise

level. As amost of the noise is generated
within the valves, particularly the R.F. stage, the
obvious thing to do is to install modern miniature
tubes. For the average amateur this would be fraught
with difficulties, mostly mechanical, though the cost
of miniature valves will stop many reaching the
stage of mechanical difficulties.  There is also the
problem of adjusting plate. screen and bias voltages,
to say nothing of realignment.

1t has been found that by substituting VROI's
(EF50) for the.R.F. stage and both LF. stages, a
considerable improvement in signal-to-noise ratio
can be achieved without altering plate or bias
arrangements. Alteration to the screen voltage
is achieved by shorting out the 27K resistor_con-
nected between H.T. line and pin four of the existing
valveholder.

Unfortunately, EF50 valveholders (B9G) require
larger holes in the chassis thun international octal
holders, and as the hole for the R.F. stage holder
would have to be enlarged over the coil pack,
with consequent possibility of cuttings shorting
switching arrangements, the following method was
adopted.

r:[‘HE main complaint against the ex-R.AF.

Changed Valves

Obtain three international octal valve bases—your
local radio dealer will et you have three dud Int. Oct.
based valves if you approach him properly—break
the glass envelope and prise the bottom _of the
envelope away from the plastic base.  Inside the
base you will find a layer of brown-coloured cement
(used for fixing the envelope 10 the base) which can
be scraped out with a file.  The wires from the
envelope to the base are removed by applying a
soldering iron to the pins and pulling the wire with
pliers. After this operation it should be possible to
see through each pin.

Set the prepared bases aside and solder short
lengths of wire—say 3 in.—to pins 1,2,3,7and 9 of
a ceramic B9G valve holder. Connect pins 4, 5, 6
and 8 together and take the wire to the centre tab
on the holder so that there will stifl be about 3in.
of wire loose. Push the lead from pin 1 of the
ceramic holder into pin 2 of the octal base and
so on, as per the following table :

EF 50 Ceramic Holder Ini. Oci. Base

Pin 1 into Pin 2
. 2 @ » @
, 3 B p O
» 4, 5 6 and 8 2 It 8

9 » » 1

»

The lead from pin 7 of the ceramic base should
be taken through a hole drilled in the side of the
octal valve-base, The best position for this hole can

easily be seen after the various leads have been entered
into the base.

Twenty-four gauge enamelled wire was used in the
original conversion, and it should be emphasised
that only the minimum amount of enamel should be
removed for soldering purposes to avoid shorting
valve electrodes.

By means of the wire ends pull the holder down on
to the base. !t will be found that the tags on the
underside of the holder will fit inside the octal base.
The next step is to scrape the enamel away from the
wire where it protrudes from the valve buse pins
and solder the wire to the pins, clipping off excess
wire. The adaptor is now ready, but should be
checked with an ohm meter or torch bulb in series
with a suitable battery, c.g., with one prod in pin |
of the ceramic holder, continuity should be obtained
only from pin 2 of the octal base, and so on.

"EF50's arc designed to operate with 250 volts
on both screen and anode, so the screen resistors
should be shoried as already described.

QOperation

Insert an EF50 in the adaptor and put it in the
R.F. stage first, solder the lead which sticks through
the valve base to the lead which was formerly on the
top cap of the replaced valve. Connect up to the
power pack and be surprised at the vast improvement.
Some indication of the improvement may be obtained
when you consider that in the writer’'s sct it was
possible to hear a harmonic of TV sound around
17.3 Mc/s, which was just readable and no more
with all controls wide open. After the conver-
sion the harmonic was partially closing the iuning
indicator.

Depending on the type of octal valve base obtained,
it may be necessaiy 10 remove the screening can
base from the chassis of the set to permit the valve
to scat properly. In any case, the original screening
can may be put in the junk box.

The conversion will result in a maximum increase
of about 12 milliamps in H.T. consumption although
heater current remains the same.

Ceramic holders have been specified because their
tags arc closely spaced and fit inside the valve base,
whereas most Paxolin holders do not.

REFRESHER COURSE
IN MATHEMATICS

Fourth Edition

By K. J. CAMM

8/6, by post 9/-
FROM

GEORGE NEWNES, LTD.,
Tower House, Southampton Street, Strand, W.C.2
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A SUPERHET FOR BEGINNERS

CONSTRUCTIONAL DETAILS OF A 6-VALVE A.C. RECEIVER USING MINIATURE VALVES

By R

HE receiver here described has been specially

I designed for the beginner who has never

made a receiver before or for the reader who

has not previously constructed any but the simpler

type of receiver. At the same time, the results are

very good and the design can be well recommended

to the more knowledgeable constructor who is

looking for a good sound Treceiver following more or

less conventional lines but making use of the latest
components and valves,

Circuit

1t will be seen from Fig. | that six valves in all are
used if the rectifier (V6) is included. V3 is a double-
diode detector and V4 is an audio amplifier, and the
two functions are commonly combined in a double-
diode-triode so the circuit boils down to the popular
four-valve plus rectifier variety. Separate valves are
preferred for the present design because a better
layout is obtained and the beginner will find it much
easier to wire and to set up the receiver satisfactorily.
It is technically preferred also because the need to
adapt the circuitry to allow for the common cathode
for diodes and amplifier is avoided, and a pentode
can be employed for audio amplification, properly
biased and set up to give high gain with a minimum
of distortion.

The design has been developed round the new
miniature valves. The beginner will most probably
have no stock of valves and he wili prefer to begin his
set-constructing career with the latest components,
The more experienced man, too, will find it refreshing
to contemplate the use of these types in place of the
more common octals.

Undoubtedly, the greatest difficulty of the beginner
is to align his receiver correctly after construction,
and clearly the first step is to choose tuning com-
ponents that will require the minimum of adjustment
and no special test gear. The easiest way is to
purchase the tuning coils in pack form, prealigned by
the manufacturer. The final adjustments have then
merely o allow for the slight variations in wiring
and construction, and these variations can be mini-
mised by careful design so that leads are short and
direct and cannot vary greatly as between one con-
structor and another. A coilpack fulfilling these
requirements is the weli-known and efficient Osmor,
used in popular designs previously published in
these pages.

The standard coilpack used in this design gives
three ranges, i.e., long, medium and short wavebands.
This will suit most people, but the pack is made also
with two short wavebands and without the long
waves. This could be substituted if more suitable 1o
the constructor’s purpose.  On medium and long
wavelengths the acrial is coupled into the grid circuit
of VI by virtue of CI. The aerial current develops a
signal voltage across the condenser which is also in
the tuned grid circuit. and consequently the voltage
across it is injected into the tuned circuit.  This
circuit has a high Q and conseyuently a well-amplified
signal appears at the grid of VI, The primary of the

Hindle

short-wave aerial transformer, however, is too small
to have much effect at these frequencies, even though
it remains in the aerial circuil, but at the higher
frequencies covered by the short-wave range the tables
are turned ; the reactance of Cl now becomes
negligible and the short-wave primary takes control.
This circuit avoids the need to introduce switching,

“with possible resulting loss, into the aerial circuit.

A switch has to be used, of course, to select the

appropriate tuned circuit for connection to the grid -

of VI,

The only difficulty with this “ bottom end
coupling circuit is that the aerial lead tends to pick
up hum interference, to which Cl presents a high
impedance so that the hum potentials arc passed (o
the grid of V1 and (via the AVC circuit) (o later
valves, where cross-modulation takes place and no
subsequent measures can remove the hum. The R.F.
choke across C1 completely eliminates this trouble,
providing a comparatively low impedance to hum
potentials, whilst having an impedance 0 R.F.
signals sufficiently large not to upset the coupling
arrangements. The self-capacity of the choke becomes
part of the coupling capacity and so has no ill-effects.
For this reason it is better to put the choke across C1
as shown, and not across from aerial 10 earth, because
in the latter position the self-capacity of the choke is
across the short-wave primary to the detriment of
short-wave results. AVC is lead to VI via the bottom
ends of the aerial coils. Trimmers are shown across all
coils, these "™eing incorporated in the coilpack
and consequently have not been given a " C”
number.  Cl, C6, C7, C8 are also in the coilpack.
VCl1 is the grid-tuning condenser which is ganged to
VC2, the oscillator tuning condenser.

VI is a noval-based 12AHS triode-hexode fre-
quency changer. The usual 465 kc/s 1LF. is used and
so the triode section has to be made to oscillate at 465
kc/s above the signal frequency. The usual padders
and trimmers are employed for the purpose of tracking
(i.e., to ensure accurate ganging of the two tuning
condensers), all these being in the pack. The padders
(C7, C8) are also used for bottom-end coupling on
medium and long waves, being common to both
anode and grid circuits of the oscillator.
waves a transformer is again used. The [00-ohm
resistor RO is introduced to stabilise the oscillator
grid current at about the optimum value. This grid
current serves to bias the oscillator by virtue of the
voltage built up across the grid resistance, stabilised
by the grid condenser C4.

V2 is a B7G based 6BA6 and is used as a normal
I.LF. amplifier, toupled by LF. transformer to
preceding and succeeding valves. AVC is fed via
the secondary of the first transformer 1o the grid of
the valve.

The signal rectifier is the right-hand half of V3, a
B7G based double-diode type 6AL7, working into a
serics load, the volume-control VRI being the load
and RI1, C13, Cl14 forming a filter to eliminate the
intermediate frequencies that have now done their
work and are no longer required. The AVC
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-and now, a new

L 4

Magnelic
Pick-up

Both the G.P32 and G.P. 3i

characteristics —

have the same

Pleasing modern appearance.  Provides a
4 good standard of reproduction with normal
cquipment at a reasonable price.

The pick-up element incorporates a new

“high permeability sintered  bi-metal mag-
net " and employs a minimum number of movinyg
parts.

3 Designed to feed into a pick-up load of 50.000

to 1,000,000 ohms and therefore suitable
for use in conjunction with the majority of radio
receivers,

Extremely robust and reliable with excellent
tracking capabilitics thus minimising distor-
tion and record wear

Output voltage :

3 volt at 1,000 ¢/s.
Recommended load resist-
ance :

not less than 50,000 ohms.

Tracking weight (G.P.32) :
56 grammes.

Tracking centres :
7 inches.

COSMOCORD LIMITED -

PRACTICAL WIRELESS

alwavs well ahead

MAGNETIC PICK.UP
HEAD FOR REPLACING
EXISTING SOUND 80X

£1.1 Plus 6/9 P.T.

PRICE IN GT. BRITAIN

= ~For Standard 78 R PM Records only — —

(P32

MAGNETIC PICK.UP

£1.7risoser

PRICE IN GT. BRITAIN

l
!
|

ENFIELD MIDDLESEX
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PERSONAL
PORTABLE

CABINET in cream- ‘
coloured plastic ; size §|
7 x 4, x 3in. Com- ||
plete 4-valve chassis.

reel sizes
Scale and 3 knobs.

Takes miniature 90 v.

3 e || for every kind of
. TAPE RECORDING

«Scotch Boy’ Magnetic Recording Tape now
comes in six reel sizes, to provide an even wider
range of playing times for all private and profession

| tape recordings.

*Scotch Boy’ offers uniform sensitivity, fidelity
at low speeds, and high signal/noise rauo Tts

‘ medium coercivity (250 Oersteds) makes for ecasy

2kin.  P.M.  Speaker
to fit above, [13/6.
Miniature output
transformer, §/-.
Miniature wavechange
switch, 1/6. Miniature
l-pole 4-way used as
Volume and Off; /6.
4 B7G valve holders,
2/-. Midget twin
gang {in. dia, fin.

erase. Distortion and transfer are negligible.
Ttscellulose acetate base gives strength and smoother

long and pair medium i Bt o ¢ . 5

and longwave  TRF View of chassis as it would fook when | | operation in all makes of tape recorders.

coils #in. lon in. assembled with valves inserted. | .

wide + comp‘fmx »;Rilih | 300 ft. 600 fr. 2,250 ft. 2,400 ft.
4-valve all-dry mains 2nd battery circuit, 8/6. Condenser || 1,200 ft. 3,000 ft. & 3,280 ft.
Kit, comprising {{ miniature condensers, 3/6. Resistor Kit, ||

comprising |2 miniature resistors, 3/-. The above receiver Another

(less valves and batteries) could be built for approximately
49/-. P.and P. 2/6. Valves to suit above, 10/- each. |

S COTCH BOY” T e
Used bv the B.B.C.
PP E Wrire for further particulars
D. COH EN ' "" "'" " 10 : MINNESOTA MINING &

23, HIGH STREET, ACTON, LONDON, W.3 e

167 STRAND, LONDON, WC2
| Temple Bar 6363

B EMI _n;;murfs”

| EXPERIMENTAL KIT

Point to Point Wiring Diagram, 1/-.

LEARN THE PRACTICAL WAY

A specially prepared set of radio parts from which we
teach you, in your own home, the working of funda-
mental electronic circuits and bring you easily to the
point when you can construct and service a radio set.
Whether you are a studgnt for an examination, starting
a new hobby, intent upon a career in 1ndustry, or
running your own business—this Course is intended for
YOU—and may be yours at a very moderate cost.
Avatlable on Easy Terms.

WE TEACH YOQU': Basic Electronic Circuits (Amplifiers,
Oscillators, Power Units, etc.) Complete Radio
Receiver Testing & Servicing.

POST IMMEDIATELY FOR™EREE. DETALLS
i

| T0: E.MM.L INSTITUTES Dept. 32X
{ Grove Park Rd., Chiswick, London, W.4

*Expertmental Kits
form part of the

INSTITUTES

'
|
|
lN ! following courses :
| are S— | Draughtsmanship, Associated with
. Chemis-
: Address . B LR agraony, | MARGONIPHONE H M V
! | Commerciai At COLUMBIA &
[ ! - (His Master's Yoice)
LC2
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diode is fed direct from the anode of V2 to reduce the
tuning hiss and uses the usual parallel Joad, R10, R§
and CIl0 being the AVC filter and time-constant
determining network.

The audio signal passes to V4, a pentode amplifying
valve type 6BR7, which has a noval base. The anode
of this valve is decoupled by R14 and C18, R15 being
the load and R16, C17 providing cathode bias. The
output valve, V5, has a B7G base and is a type 6AQS,
resistance-capacity coupled and with a grid stopper
(R17)1in its grid circuit to prevent parasitic oscillation.
The output transformer is sclected to match the
speaker speech coil to 5,000 ohms.

A miniature rectifier valve, V6, is also used, being a
6X6 with B7G base. This valve requires 6.3 volts
for its heater but can stand 450 volts between heater
and cathode so consequently a separate heater wind-
ing is not required. The transformer used has a
5-volt heater winding, but this will not suit the
6X6 and consequently is left unconnccted.

Construction
The receiver is built on an aluminium chassis
10in. x 8in. x 3in. deep and as most constructors will
buy this ready made Fig. 2 shows the drilling plan as
on the top of the chassis. The handiman producimv
his own chassis may prefer to drilt it ** in the flat ™
and he must remember that if he marks out according
to Fig. 2 he will have to fold it so that the marks are
outward. There is also the element of doubt that the
components actually to be used may not conform
exactly to the sizes of those used in the prototype
and it is as well to make sure of this before drilling
the metal. The best way for the beginner or less
experienced person and, in fact, a method used often
by the more experienccd, is to draw

the B7G base, requiring §in. holes and the
noval base requiring #in. holes. The hole for
the main smoothing electrolytic condenser along-
side the rectifier valve is made 14in. becausc this
is the standard octal size of hole and a punch may be
available. The other electrolytic situated between
V4 and V5 is one of the miniature type having a
diameter of {in. and the hole for this is made {in.
the same as the noval bases. A somewhat larger
component can be accommodated if the miniature
cannot be obtained. The square hole for the mains
transformer can be made by méans of a series of
small holes inside the outline, the centre being then
knocked out and the hole finished with a file, or
alternatively a single hole can be drilled and the hok.
cut by mecans of an Abrafile. Three of the £ in.
holes are fitted with fubber grommets and are to
allow leads to pass from above to below.

The positions of the holding down bolts for the
valveholders are indicated to show the direction in
which the valveholders are mounted, but it is suggested
that these should not be drilled until the valveholder
large holes are punched or filed out. Then the valve-
holders can be dropped into place, rotated until the
pins are in the correct relative positions and the place
for the holding down bolts can then be punched
directly through the valveholder holes. The lesser
experienced will lind this much casier than tryihg to
mark out all holes at the beginning. A similar
procedure should be adopted for the electrolytic
condenser clips, -which are not marked on Fig. 2
because clips vary and the exact position of the holes
is not important. In the case of these clips the method
is as follows. Put the clip on the condenser so that
the bottom of the feet are just flush with the bottom

out the drilling plan in full-scale on

L
£

rather larger than the sizc of the
chassis so that there is a margin alt
round the drawing. The components
arc _then tried for size on this draw-
ing. - When satisfied that all is in
order the margins are bent down so
that the paper sits snugly on the top
of the chassis with the margins down
the sides of the chassis, holding the
paper firmly in contact with the
upper surface of the chassis without

)
a piece of stout drawing paper ‘

S - o : —— p

f——— 3 -

o g#','mam I.*m,{:%"""'

mains keaos 319y Aeriav socket

1

Fip ,,,,

a tendency to stip. The paper is then

used as a template, the position of
the holes being punched through
with a sharply-pointed centre-punch.
The round holes for- valveholders
and clectrolytic condensers are best
cut with a punch such as the Q-Max
or Osmor, but if these arc not avail-
able good results can be achieved,
with care and patience, using a
smalier drill and filing out with a
round file or, for the larger holes,
by drilling a secries of small holes
inside the circumference, again finish-
ing off with a file. I these more
laborious methods are to be used
remember to scribe the hole to be
cut out before commencing to
drill so that an accurate gtnd«. is
available whilst filing. Note that

&

| 1.
Fa o B
N 359*:*

Otgl |
aunting i
— 2y

A

[

R

@
;'2‘.

]
[
Y
a8
ge
3%
: -
———

3g die for T3g a3 tor J,, wa for

Cout Pack Contro/ *

and spindte Pigeen: s\wm‘

two sizes of valveholder arc uscd,

tig. 2.—Chassis cutting, bending and drilling details,
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surface of the condenser and screw up the bolt until
the condenser is firmly gripped but not so tightly as
to distort the aluminium can. Now sit the com-
ponent over the hole punched in the chassis so that
the tags arc central and mark the position of the
bolts with the centre-punch. As the holes for each
component are completed try on the component (o
check the accuracy of the work and then put the
component aside until all metal work is completed.

The 1.F. transformers require very careful work, the
holes requiring accurate placing to avoid a short-
circuit of the pins to the chassis. If they are found to
be slightly out when trying the component the fault
can be corrected by the judicious use of a thin rat-tail
file and when eventually the transformers are mounted
the pins should be carefully examined 1o ensure that
they are clear of the chassis.

The tuning condenser position is similarly critical
because the spindle has to extend through the dial
to carry the pointer but if it sticks out too far it will
will look bad and will not be easy to read. It is a
good idea, having drilled the holes in the position
indicated, to elongate them with the smali rat-tail
file in a direction towards and away from the dial so
that they become slots about {in. long. When
mounting the condenser it can then be moved along
the slots until the projection is correct. The positions
indicated in the illustration are for a condenser with
a lin. spindle. All the holes for holding down
bolts are }in. except those for the mains transformer
which are 3/16in.

Fig. 2 gives the drilling at the front and the back
of the chassis. At the front are only three large holes
for the controls and two small ones for the mctal dial.
The small holes can be slotted vertically by means of the
file, as suggested in the case of the variable condenser
holding down bolts, so that the dial can be moved
slightly to position the spindle centrally in the dial hole.

At the back, the central hole is for the coaxial
socket which is used to feed aerial and carth into
the receiver. Grommets are fitted into the other
two holes, the left-hand one being for the mains lead
and the right-hand one for the lead from the output
transformer to the speaker, which, of course, must
not have a transformer iself. If a speaker with
transformer is to be used and it is desired not to
remove the transformer the one in the receiver can
be omitted and leads from the anode of V5 and H.T.
positive brought out to the speaker, but if new parts
are to be bought it is better to go in for a transformer
as specified and a speaker without transformer.

Mounting the Componcnts

When all drilling is complete the grommets can be
fitted in the three holes on top of the chassis and the
two at the back as indicated, and then components
can be mounted. Start with the valveholders, taking
care that they are mounted the right way round, with
the pins disposed as indicated in the wiring diagram.
This is essential if the short leads aimed at are to
be obtained. The valveholders are dropped into
their holes from the top. Put soldering tags under the
holding down bolts as indicated on the wiring diagram
and in these cases the aluminium under the soldering
tag should be polished clean with fine emery cloth.
It is impossible to take too much care in ensuring
clean contacts wherever earthing contacts with the
chassis are used and failure to do so is a common
cause of such faults as instability, which are very hard
to trace.

July, 1953

Next, mount the electrolytics and I1.F. trans-
formers, making sure that connecting tags are clear
of the chassis when the component is screwed on.
The smoothing choke and the output transformer
I'o_llow, the latter being underneath the chassis, and
tRen the mains transformer. The variable condenser
has been left until others are mounted because it is a
deticate part that must be handled with care, bui
it should now be fitted. Before doing so, however,
solder a 4in. length of connecting wire to each of the
fixed vane tags underneath the condenser and bolt
a soldering tag (again ensuring a clean contacting
surface) to the hole indicated as ganged condenser
carth so that the tag is above chassis. A piece of sleev-
ing 2}in. long will be required on the wire nearest
10 the front of the chassis and a 2in. piece on the wire
1o the rear section. The grommets supplied with the
tuning condenser (if it is the type specified, of course,
otherwise the feet may not be made to take grommets,
in which case it might be found necessary to put
washers underneath the feet to bring up the condenser
spindle to the level of the dial hole) are fitted into
the holes in the feet and the condenser can then be
bolted down, interposing a washer between the bolt
head and the grommet to prevent the head of the
bolt from being pulled through the grommet. The
connecting wires are passed through the two holes in
the chassis previously fitted with grommets. The
bolts are screwed until they are firm but not hard
down, so that the condenser can float slightly in the
rubber. Locking nuts should then be run on to the
bolt. The drive drum should then be put on to the
spindle with the hollow side to the front and the dial
tried in place to see if it will fit properly but then put
the dial aside until later.

Next, mount the drive spindle and volume control
on the front and the coaxial socket at the back of
the chassis. Now comes the task of threading the
drive cord. The old hand will have his own way of
doing this but for the sake of the beginner the
following method has been found casy. With the
vanes fully meshed lock the drum to the spindle with
the hole in its circumference at the ““9 o’clock ”
position (looking from the front). Now take a length
of cord (say about 2ft, ; it is as wcll to have a reason-
able length to work with) and pass the two ends one
up each of the cord holes from underneath the
chassis. Pass the loop so formed over the drive
spindle and into the slot in the driving head, drawing
the two ends tight and holding them firmly so thar
the cord does not come out of the drive slot. Now
bring the ends up round the drum, past the hole in
the circumference and once round again, back to

the hole, through which both ends are inserted. 1t is ,

a little tricky to do all this whilst holding the cord
tirmly in the drive slot, but with a little patience it
will be done. The two ends are tied firmly on to the
loop of the spring so that the loop is held up to the
circumference of the dial. The spring is now extended
and the loop at the other end hooked on to the pro-
jecting tinger across the drum. Now slacken the grub
screws to free the drum from the spindie and turn
the drive spindle back and forth, seeing that the
movement is free. The spring will gradually take up the
slack in the cord and a tight drive will be secured.
Now return the hole in the drum to the 9 o’clock »
position and open the condenser vanes about
halfway, locking the drum to the spindle in this
position.
(To be continued)
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¢ Readers from No. 17
HAVE received a very large number of letters
from readers who have taken this journal
continuously from its first issuc, in response (o
my request last month. They arc all in nostalgic
strain. A typical letter is that sent by Mr. 1, F.
Hitchcock :

* 1 am prompted by your invitation in this month’s
PRACTICAL WIRELESS Lo claim continuous purchase
since No. 1 in 1932, 1 was then aged {1, and have
not missed an issue vet.  Unfortunately, all my pre-
1940 copies (approximately 400 of them, as PrRACTICAL
WIRELESS was then a weekly issue) were destroyed—but
| have my vivid memories of the various sets | used to
build. My two most successful ones were the
A.C. ‘Fury Four® and the -~ Vitesse  superhet,
both of which gave sterling service over many years.
In pre-war days my bedroom was an untidy kind of
workshop-cum-sleeping  accommodation—copies of
PrACTICAL  WIRELESS, accumulators, radio com-
ponents, masses of wires from ceiling to floor, plus
acid-burned sheets and blankets fed to many threats
from irate parents to " throw the whole [ol out of
the window.”

“ My most successful short-wave set was the
*Experimenter’s  S.W.2—which gave mc¢ some
amazing results—! well remember setting my alarm
clock for 2 a.m. and getting up and scarching round
the short-wave bands for stations I could not receive
during the evening. No wonder [ was fecling tired
each day at school ; but in those days [ just lived for
wireless and all my pocket moncy was spent on my
hobby. 1 remember the most useful gitt 1 ever had
was an climinator—which supplied H.T. 150v.
at 30 mA. plus L.T. and G.B. supplics—which cased
the heavy financial drain of batteries and accumu-
lators.

“ My congratulations to PRACTICAL. WIRFLESS on
its 21 years—here’s looking forward to the next 21.7

Many readers expressed their gratitude to this
journal for their knowledge of radio garnered from
its pages and which has enabled them in many
cases to obtain important posts in the industry and
the services.

Art Attack !
AS a result of my passing comment on art, in which
I expressed a preference for radio classes in
schools, it is only fair that I should permit one reader
to answer for many who have written in similar strain.
What | really intended to convey was that it is
more useful to-day, conditions being as they are, to
train scholars in the practical crafts, or rather to
lay emphasis on that training rather than to concen-
trate on the academic and the aesthetic. | did not
mean to imply that I disliked art. It cannot be denicd
that art as a profession has few openings except for
those trained in commercial art and it is, therelore,
futile to train people for jobs which do not c¢xist.
Art, like music, should bc a hobby or a sideline.

: e
S o

O

Each can only provide jobs for the lucky few, and |
think my critics will agree that cven those jobs do
not always go to those having the greatest skill or
merit—particularly in music. However, here is a
letter from Mi. P. W. Feesey, of Raynes Park :

* 1, too, in common with Mr. T. W. Adams, feel
that you made an unwarranted remark regarding the
school art class (PrRACTICAL. WiRrkLESS, May and
June). The rernark is unfortunate in that some school-
masters have helped to foster radio activitics in their
school. | well remember how, at my old school, we
combined electrical, radio, art and handycraft
activitics in one of the art rooms to produce a most
effective marionctte theatre.

It may be of interest to you to know that not
all individuals in Chelsea to which you refer are
training to be artists. Some attend an engineering
college where, I can assure him, life is far from lazy,

* The world to-day may demand only commercial *
artists (for advertising and other utilitarian purposes)
but as to what it * requires,” that, to my mind, is one
of the greatest failings of the human race to-day, in
that it cannot appreciate what it really does require.
This is reflected in the fact that many of the evolutions
of engincering and science are misused, and also in
the artless, hideous trends in design which are increas-
ing every year. .

* We technicians @nd scientists would be making
a grave mistake by dogmatically insisting that the
cold, proven facts of science are all that is needed
in the world to-day ; there is equally as great a nced
for the more aesthetic arts (of a genuine type) and
that need is becoming, at present, ever more urgent.”

The Effect of TV

THE newspapers continue to draw attention to the

effect TV is having on national habits and
family life. It is said that children are neglecting
their homework, that attendances at cinemas and
theatres are falling off, that the pubs are now half
empty and that people are tending more to stay at
home. Very true. It is equally true that less time is
devoted to listening. That is inevitable. It is a
good thing that national habits should change as
scicnce reveals the secrets from jts Pandora’s box.
The same was said in 1932 when broadcasting com-
menced. The gramophone industry and the news-
papers feared the competition of the new form of
entertainment.  After 30 ycars, however, we now
know that those fears were groundless. For a few
years people did spend their evenings at home
listening to Murgatroyd and Winterbottom and
other radio characters.  As the novelty wore off,
however, so did trade return to the cinema, etc. [t
was but a passing phase and so it will prove to be
with television, People become more choosey and
selective.  They make dates with their radio or TV
sets rather than as in the early pride of possession
just sitting, listening or viewing and taking the
programmes s they come.
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It may be used for wavelength and frequency
checking, and as an aid when aligning
R.F., oscillator, or intermediate-frequency circuits.
1t will provide a signal ol uniform strength so that the
sensitivity of circuits can be compared, and can be
used to locate the source of some kinds of receiver

r l VHE utility o a signal-generator is well known.

HT +
Q0-40v

1S4

.
Fig. 1.—Theoretical circuir.

faults, especially in showing which stage is not
operating.

The signal-generator described here has four
wavebands, tuning from 20 to 2,000 metres. (With
lower wavelengths, harmonics may be used, as will
be explained.) Since an unmodu-

PRACTICAL WIRELESS
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AN ALL-WAVE MODULATED INSTRUMENT FOR THE EXPERIMENTER

By F. G. Rayer

For convenience, the generator uses dry batteries.
A dry cell is used for filament current, and 20 to 40 v.,
obtained as convenient, for H.T. purposes. Due o
the grid-blocking effect which arises, the anode
current is well under I mA., and a small, *“ deaf aid ™
type H.T. battery can be used and would have a
long lite.

The whole generator is contained in a metal
cabinet to reduce stray vadiation. A reduction dial
marked in degrees was used, but it would be possible
to mark frequencies or wavelengths directly upon u
suitable scale. In general, the dial with degree
markings is easier (o calibrate, since a graph may be
drawn up 10 plot readings.

The Coils

These are wound as shown in Fig. 2, a common
former being used for L1 and L4.  All the required
winding details will be found in this diagram.

Two of the formers are fitted with brackets so that
they may be mounied against one end of the case.
The remaining former is mounted by means ol a
long boli and spacing piece. Paxolin or ebonite
tubing is equally suitable. If it is desired to use
formers of other diameters, which may be to hand,
a little experiment may be required to obtain a suitable
wavelength coverage. The wavelength to which a
coil tunes may be increased by increasing the number
of turns, and vice versa. Small formers will require
more turns than larger formers.

Each winding is centre tapped, the tappings of
L2, L3 and L4 being made by taking loops of wire
through a suitably-placed hole. L1 is tapped by

lated R.F. signal is not audible ¢
with superhet receivers of ordinary
type the circuit is so arranged that
it goes in and out of oscillation at
audio frequency. This is accom-
plished by 1the form of coupling
employed, and the value of grid
condenser and leak. It makes a
second, audio-frequency oscillator
valve unnecessary. The audio tone
is in the neighbourhood ot 500 cycles,
according to the H.T. voliage.

The circuit is shown in Fig. I,
four bands being provided by means
of a two-pole four-way Yaxley type
switch. The coils cover approxi-
mately the following wavebands :
L1, 20-70 metres ; L2, 60-200 metres;
L3, 180-650 metres ; L4, 650-2,000
metres. The high waveband coverage
arises from the circuit used and

relatively large capacity of the
tuning condenser, where the higher
frequencies are concerned

A view of the siring. Compare with Fig. 3.
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soldering a lead to the middle of its centre turn. A
slight error made in counting the turns will not
materially affect results, but the tappings should be at
roughly the middle turn, in each case. The windings
may be held secure with cellutose tape.

Constructional Details

The containing case is 73in. by 5kin. by 3in., the
back being attached by screws passing into- tapped
brackets when construction is complete. The moving
plates (or frame) of the tuning condenser must not
be in contact with the panel. To achieve this.
insulated material and bushes were used, when fixing.
If an all-metal dial were used, precautions would
have to be taken so that a short-circuit between
condenser spindle and panel was not caused. Quite
satisfactory results can be obtained by using a large
control knob and dial,with no reduction drive.

The small, B7G type valveholder is mounted
directly at the back of the condenser by means of
small brackets. In Fig. 3 this holder is shown turned
through 90 degrees so that wiring is clear. A 1S4
or equivalent valve is used. This is an output type,
but the 1T4 or 1S5 types would not maintain oscillation
on the higher frequencies unless the H.T. voltage were
increased.

L2 is mounted directly on top of the .0l #F fixed
condenser (which must not be omitted), all the centre-
taps being taken to the H.T. positive tag of this
component. A small push-pull on/off switch was
fitted immediately below L4, for filament switching.

The *“ Output ™ terminal is insulated from the case.
The very small coupling capacity required is obtained
by taking one turn of connecting wire round the
insulated slecving of ;the lead going from tuning
condenser to switch, as illustrated in Fig. 3.

With a valve inserted and batteries connected, the
oscillator can be placed near a receiver to assure that
it is operating. When receiver and oscillator are tuned
to the same wavelength, the note of the oscillator
should be heard. If the receiver is of low sensitivity,
a short length of wire may be attached to the
* Output ” terminal, and the oscillator brought near
to the aerial lead-in of the receiver. The audio note
should be heard upon each waveband. If it is not,
wiring and coil-windings of the affected bands should
be checked.

Calibration
A high degree of accuracy can be achieved and
maintained, provided no subsequent changes are
made to internal wiring. One of several methods
may be employed.

If an all-wave receiver with dial marked in wave-

;/ 7turns 0 swg
d

tu =T
homensde
close wound

280 turns
34 DS

Fig. 2.—Windive details of rthe coils.

120 turns 32 swg enom.
clost wound

Al winginas centre-tapped

lengths or frequencies is to hand, this can be used.
it should be tuned to various wavelengths, and the
sighal-generator tuned until the audio note is heard.
The wavelength may then be marked down. With
this method. thc accuracy obtained will be that of the
receiver calibrations.

A similar method is to use the receiver, but to tune
it accurately to stations of known wavelength. The
signal-generator is then tuned carefully to the same
wavelength.

Harmonics may be used (o obtain further cali-

The panel lavout of the instrument.

bration points, or to calibrate the signal-generator
over wavelengths not tuned by the receiver. When
the generator is tuned to a harmonic of the frequency
to which the receiver is tuned, the audio note will
again be heard. though at reduced volume. For
example. if the recciver is tuned to 215 metres, the
note of the signal-generator will also be heard when
the latter is tuned to 430 metres. If necessary, the
generator may then be left tuned to this wavelength,
and the receiver tuned until the fundamental is heard
(e.g., to 430 metres). The receiver tuning may then
be left, and the generator tuned to 860 metres. In
this way, a considerable number of calibration
readings can be cobtained.

That the generator is actually tuned to the funda-
mental, and not (o a harmonic, may easily be estab-
lished if necessary.. To do this, the generator shouvld
be tuned slowly over lower wavelengths, If the note
is not heard again. the fundamental was originally
that tuned to. In short. the audio note will be heard
when the generator is tuned to smultiples of the
receiver wavelength, but not when it is tuned to
Jractions of that wavelength. (E.g.,
if the receiver is tuned to 300 metres,
the tfundamental will be heard when
the generator is tuned to 300 metres.
When the generator is tuned to 600
metres, the harmonic will be heard.
Il the generator is tuned to 150
metres, however, no signal will be
heard.)

It a calibrated signal-generator
can be used, it is only necessary to
set this to various wavelengths, tune
in the signal on a receiver, and then
tune the home- constructed generator
to the same wavelength.

In all cases (uning should be
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carried out as accurately as possible. Volume should
be kept down, if necessary, by slightly removing
the signal-generator from the receiver or aerial lead-
in. If local stations are used for calibration, a very
short piece of wire should be used for the recciver
aerial. With a T.R.F. receiver with reaction,
excecdingly accurate calibration can

PRACTICAL WIRELESS

July, 1953
The F.C. valve anode circuit should also receive any
slight readjustment necessary to remove any e€ror
previously arising through the capacity of the test
lead and prod.
In the case of a fault being suspected in the R.F,,
F.C, or L.F. stages of a superhet, the signal may be

be achieved. since an error of even
a few cycles per second will become
audible as a beat note, if reaction is
advanced to the oscillation point.

The tuning points may be marked
upon a scale, or plotted on a graph.
No attempt should be madc to usc
the extreme ends of the scale, since
these are not likely to be accurate.
This is especially so when the tuning
condenser is almost at its extreme
minimum, where & movement of
some degrees may make little or no
difference in capucity.

Notes on Using

To align the 1.F. stages of a
superhet, the generator -is tuned to
the intermediate frequency. This is
usually 465 kc/s (645.16 metres). A
short lead with prod is connected

Underneath view
of holder

to the *“Ouput” terminal and
applied to the frequency-changer
anode. The L.F. transformers may

then be tuned for maximum signal.

The generator may then be tuned to a suitable radio
frequency within the normal tuning range of the
receiver, and the signal injected at the aerial socket.
Trimming of the signal and oscillator circuits can
then take place, with padding or core-adjustment at a
high wavelength on the same band, in the usual way.

HI-
oa-

/ turn 100p
To output terminol

Fig. 3.-— Wiring details and component layour.

injected at various points, working backwards from
the D.D.T. stage. The point at which the fault arises
will then become apparent.

The back should be fitted in place before the signai-
generator iscalibrated. The dial should be securely fitted
so that the accuracy of calibrations can bc preserved.

A SMALL LOCAL STATION RECEIVER
(Continued from page 383)

The L.T.— connection of the amplifier panel is
brought out in the position shown in Fig. 2 and ends
in a tightly wound cylindrical spiral with an-inside
diameter just large enough 1o take a wire. A stiff
wire is taken from the junction of SI and S2 to a
position near to L.2, where it can be slipped inside the
spiral when the amplitier is in position. The grid
connection is brought out in the same way and C2, a
small 100 pF capacitor, is connected to the aerial side
of Ci. The wire from the other end is cut off by L1
in a convenient position for pushing into the grid
spiral. All these wires should be tinned to ensure
good coniact.

Owing to lack of any radio frequency amplification,
the set is only useful Tor local station rcception, and
reception depends very much on local conditions.

The amplifier may, of course, be used as a high-
gain audio amplitier by connecting the microphone or
other input between the grid spiral connection and
LT.—, for instance at SI. As an example of its
sensitivity the following may be quoted. If a normal
2,000 22 earphone is connected as indicated above and
the stalloy diaphragm moved a few millimeters above
the magnet poles, the Barkhausen clicks, due to the
movement of domain boundaries or a change of the
direction of magnetisation of individual domains in
the stalloy may be heard casily. This effect is nor-
mally demonstrated with a farge amplifier,

Book Recotved

“\\/IRELESS and Electrical Trader Year Book =

Radio, Television and Electrical Appli-
ances,” 1953.  24th edition. Published by Trader
Publishing Co., Ltd., 264 pages.

Since the * Wireless and Elecinicul Trader Year
Book,” was first published in 1925, it has become
lirmly established as the retailers’ invaluable reference
book 10 the radio and electrical industries.

In the 1953 edition, data of practical use to dealers
in the new television areas and general reference and
technical information have been carefully selected.
Features include condensed specifications of current
1953 commercial television receivers (with such
valuable tacts as valves used, 1.F. values, etc.), and
information on valve and cathode-ray tube base
connections, with over 200 valve base diagrams.
These are invaluable (o radio and TV engineers.

A new feature, re-introduced at the request of
readers, is the Mains Voltage Dircctory and covers
all the principal towns in Great Britain. The com-
prehensive list of the I.F. values ol commercial radio
receivers which have been marketed during the past
five years has been revised and extended.

One of the principal aims of the Year Book is to
assist traders to keep abreast of the constant change
in the names, addresses, telephone numbers and
products of the firms engaged in the radio and electri-
cal industries.
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® I15in.

@® H.P. Terms if required,
£11/14/- deposit,
ments of £2/7/-.

@ Working models demonstrated at both
our Fleet Street and Ruislip branches.

You will have noticed that the
modern trend is towards larger
pictures, in fact the 12in. tube
is fast going the way of the gin.
and 10in. tubes for few manu-
facturers are using them in their
latest models. However, you
can be right up to date for we
are now commencing delivery
of a new constructor set using
the Cossor 15in. tube type 85K,
All the parts to build the set
(as illustrated) will cost you
only £35, including tube, and
contrary to what might be
expected, to get down to this
very low pricc we have not
sacrificed quality in any way,
in fact, interlace, sensitivity and
definition, are equal to the best
commercial standards.  The
chassis provided is of generous
proportions and will allow the
incluston of a Radio unit if onc
is wanted.

ELECTRONIC PRECISION

up to the minute Television for
only £35, including Cossor Tube.

then 12 monthly repay-

send only

The whole has been so ar-
ranged as to be particuiarly
suitable for our popular Cor-
onation Console cabinet, but
there s no reason whatever
why it cannot be fitted into any
well-made T.V. cabinet.

A
Teclnical features -

A. Superhet circuit fed by
R.F. amplificr.

B. Particularly carefully di-
mensioned Video stage.

C. Diode damped
network,

interlace

D. Line and frame blocking
oscillators.

E. Fly back EHT.
F. Optional voltage doubler
for aluminisation effect

EQUIPMENT

ADDRESS POST ORDERS TO :—DEPT. 7

ELPREQ HOUSE, IIIGH STREET, WEALDSTONE

Personal Shoppers must call ar either :

42-46 WINDMILL HILL, RUISLIP, MIDDX.

Phone : RUISLIP 5780
(Half-day, Wednesday),

152-153, FLEET STREET, E.C.4.
CENTRAL 2833

Phone :
(Half-day, Saturday)

, MIDDX.

'-"F FI :|

e

ELECTRONIC PRECISION EQUIPMENT LTD

LTh

£ W .
&:FEE E\L

DATA. Full constructional
data price 7/6, post free, is avail-
able on approval (if you decide
not to make the set and return
the data within 7 days 7/- will
be refunded).
DEMONSTRATION. A made
up chassis can be seen at Fleet
Street, or Ruislip, and if you
arrange to call during BBC
transmission  times, we will
gladly demonstrate the excel-
lent interlace and other qualities
of whiclh we are particularly
proud.

HOW .I'O ORDER. All parts
arc available and total cost is
£33, which includes 15in. tube,
18 valves, prepared metal

chassis, in fact everything
needed except cabinet
I and mask. Orderform

{}* and parts listis inclu-
ded with the 7/6 data.
H.PP. Farms are available,
Non - callers
add £1 for

carr. and ns.
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EXCEPTIONAL VALVE OFFER
Ten EFS0 Brand New (Ex-Units) ..
6K8G, BK7G. 6Q7G, 574G. 6VEG (or KT61) ... ... 42/8
1R5. 185, 1T4, 184 0or (3S10r3V4) . = =

TP25. HL23/DD, VP23. PEN25 (or QP25) ... ol 278
6K8G. 6KTG, 6Q7G, 25A6G. 952501 2576G ... .. .. 42/
13K8GT. 12K7GT. 12SQ7C T, 3524GT. 35 SGT or 50L6GT 45/6

128ATGT, 12SK7GT. 12SQ7GT. 35Z4GT, 35L6GT or
50L6GT

5o . . 42/6 .,
Complete set of specified valves for ** P.W." Personal Rec.
5 6AMS, 2 6AKS5, 16J6, 1 6C4. 1 EA50, and 3BPI C/R. Tube with
base. £5/12/6.
KT33C, 126 ; KT66, 12/6 : GU3J. 12/6 ; PX25,°12,6 (Matched
Pairs at 25/- pair).

“ Weymouth Superhet 3-Wave Band Coil Packs.”
Short. Med., and Long with Gram. switch.

Brand New Miniature type complete with circuit.
P.P. 1/5 ; absolute hargain.

19/641,

CATHODE RAY TUBES :

CR97. Guaranteed full picture 40/-. carr. 2/-.
VCRA5L7. Guaranteed tull picture 40/~ carr. 2/-,
3BPI. Suitable for 'scopes and Tel. 25/-. carr. 3/-.
MU-METAIL SCREEN for VCRS7 or 517. 10/-.
VCRI139A (ACR10) 35/-. Brand new.

INDICATOR UNIT TYPE 182\. This unit contains VCR517
Tathode Ray 6in. Tube. comblete with Mu-metal screen. 3 EF5)
4 SP6l and 1 5U4G valves. 9 wire-wound volume controls and
quantity of Resistors and Condensers, Suitable either for basis
of Television (full picture guaranteed) or Oscilloscope. Offered
BRAND NEW (less relay) in original packing case at 79/64. Plus
6carr. ' W.W." Circuitsupplied Free.

25/73 TI21198 RECEIVER UNIT.—-Complete with 6 valves.
2 EF36, 2 EF39. 1 EK32. 1 EBC33. In new condition. Circuit
and Conversion Data Free. 39/6. carriage paid.

INDICATOR UNIT TYPE S1.C5
This Unit is ideal for conversion for a “* Scope " Unit or basis
for Midget Television. It contains C/R Tube type ACRI0
(VCR193A) complete with holder and cradle also ‘earthing
clip. 1-VRS6, 2-VR65, 24mfd. 550v. wke. condgnser, potentio-
meters and a varied assortment of resistors and condensers.
These Units are in a new condition and packed in wooden
transit cases. The C/R Tube will be tested before despatch.
Dimensions 81in. x 62in. x 1141n.
57/6 plus 5/- carr.

VCR 517C Blue and White Giin. Tube.

This Tube replaces the VCR97 and VCR517 without alteration
and gives a full Blue and White picture.

Brand new in original crates, 45/-. plus 2/- carr.

STROBE UNITS.—Brand New, in sealed cartons these contain
8 EF50s, 5 EAS0s, 1 SP61, a host of condensers, résistors, trans-
formers, chokes. relays, switches. 7 pots and 5 smoothing con-
densers. Size 18in. x 84in. x 7iin. Only §7/8, plus 5/- carriage.

WALKIE-TALKIE TYPE “ 46." complete with 8 valves. 2VP23,
HL23, DD, QP25, TP25 and ATP4, aerial rods, I.F. trans., 1.6 mc/s.
mike trans. in new condition, butless transmitting componentsand
coils removed by M.O.S., 85/-. carr. paid. (Less valves, 12/6.)

gin. ESCUTCIEON.—Brown bakelite. Suitable plate glass and
mask for 9in. tube. Price 7/6 each.

No. 38 " WALKIE-TALKIE * TRANS-RECEIVER, complete
with throat mike, phones, Junction Box and aerial rods in canvas
bag. Freq.range 7.4t09 Mc/s. All units are as new and tested.before
di_sy%atchA As supplied to Overseas police forces. £4/10;0. Complete
with batteries. Spare battery, 10/-.

PYE 45Me/s STRIP.—Special purchase of M.0.S. Type 3583 Units.
Size 15in. x 8in. x 2in. Complete with 45 mc's. Pye Strip. 12 valves.
10 EF50. EB34 and EAS0, volume controls and hosts of Resistors and
Condensers. Sound and vision can be incorporated on this chassis
with minimum space. New condition. Modification data supplied.
Price £5, carriage paid.

SEND POSTAGE FOR NEW 1953 COMPREHENSIVE 23 PAGE CATALOGUE : CONTAINING COMPONENTS & EX-GOVT. BARGAIN3
Open Mon.-Fri. $—5.30. Sat. 6 p.m. Thurs. 1 p.m,

5, HARROW ROAD, PADDINGTON, LONDON, Ww.2.

TEL.: PADDINGTON 1008/9, 0401,

A VALUABLE BOOK

which details the wide range of Engineering and
Commercial courses of modern training offered
by E.M.I. Institutes—the only Postal College which is
part of a world-wide Industrial Organisation.

Courses include training for:

Gily and Guilds Grouped Certificates in Telecommunicalions ;
A.M. Brit. L.R.E. Examination, Radio Amateur's Licence, Radio
& Television Servicing Certificates, General Radio and Television

ﬁgw Courses, Radar, Sound Recording, efe. Also
r L

Courses in all other branches of Engineering.
HOME EXPERI- -

MENTAL KITS | _POSTNOW - — — — — — - — —— —
NOW AVAILABLE e LT ) 1
Please send,without obligation,the FREE book.

|
EM' | E.M.I. INSTITUTES, Dept. 32K

. 1 4 Park Road, London, W.4
lﬂstltlltes; 3 Grove Park Roa ondon

|
t
|
ossociated with 1
|
|
|
|
|

MARCONIPHONE | Name
COLUMBIA |
H.M.V. ETC. | Address. —

COURSES rRuM_:
£1 PER MONTH |

BUILD THIS LOW COST AMPLIFIER

g

Post | /-

for the amazing price of

Send 2/- for layout, wiring diagram
and assembly instructions which wil|
be refunded on all orders over 10/-

@ Ideal for boosting crystal sets.

@ Can be converted to 2 valve for extra
5/- giving loudspeaker volume from
crystal set.

@& Kitincludes chassis, valve, valve holder,
resistors, condenser, wire, sleeving,
switch and diagram.

@ Will boost | valve sets to loudspeaker
strength.

& Amplifier uses low drain valve.

@ We specialize in radio components.

Send 6d. for our list of components. You

will be amazed at our prices.

Mail order only :

R.C.S. (PRO)DUCTS

11 OLIVER ROAD, LONDON, E.17
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HE amateur transmitter is generally concerned
with the provision of three types of loading
circuit in order to transfer power cfticiently

to a radiating system. These are the Pi coupler
for transferring power to wires of random lengths :
a series-tuned circuit for Marconi systems, and feed

systems requiring a low-impedance feed and a
parallel-tuned circuit for high-impedance resonant
systems. In addition, a certain amount of control is
required over loading adjustments. These three
basic circuits are shown in Fig. 1, and the position
of suitable acrial or feeder current indicators—such
as thermal ammeters—is also shown.

There is no need to construct threc separate acrial
toading devices, however, as the basic components
shown in Fig. 2 can be combined to form a con-
siderable  number of acriul matching  networks.

11 59

i

Fig. |.—The three basic Circuits.

The cost can be very small, as suitable acrial tuning
condensers of around 160 pF have tong been availahle
on the surplus market.  One type with wide-spaced
sturdy brass vanes was in fact used in the aerial
loading circuits of service transmitters and is sold
at around Is. 6d. The wide spacing enables it to
withstand high inputs without flashover.  Various
other suitable surplus components can be found,
and in any case in default of surplus components,
standard (ransmitting condensers may be obtained
from the firms catering for amateur requirements.

In this respect, it is advised that the coil be arranged
1o plug in to a suitable base, which can also accom-
modatc a link coil contact. However, details of this
type are left to the discretion of the individual
constructor, with the note that for powcrs up to
about thirty watts one can very well use plug-in coil
formers of the type used for short-wave receivers
without difficulty. Details of coils for all bands
and azrials likely 1o be encountered can also be left
to the constructor, due to the wide variations to be
encountered in practice.

= =T

SIMPLE UNIVERSAL AZRIAL TUNING
NETWORK

By O. J. Russell

The layout i5 also one which may be varied to
suit the experimenter’s requirements. As consider-
able variations in the connections to the basic
components can be used, it is possible to use leads
ending in crocodile clips as a handy but untidy means
of effecting connections, or Lo use banana plugs and
sockets to effect connections belween components.
In Fig. 2 the ends of the components have been
lettered to identify possible connections, and the
various arrangements possible may now be considered.

End-fed Wire

The first type of radiating system we may require
to match into a transmitter is the simple end-fed wire.
If this is of random length, or even if it is a resonant
length, many amateurs prefer the Pi network. This
can be achieved by connecting E to A, B to (, and
connecting E to C and to earth. This is obvious

o e
5
i

Fig. 2.—Basic components

Jor the network.

?

enough, and is repeated in Fig. 3 (a). A series-tuned
circuit for a single wire is shown at Fig. 3 (b), and
only one condenser is used.  For series-tuned teeders,
or centre-fed systems, the symmetrical series-tuned
system shown in Fig. 3 (¢) may be used.  For single
wire systems requiring parallel tuning, the spare
tuning condenser may be used to give a loading
adjustment by placing it in series with the aerial.
This can also be employed with twin feeders with
possible slight unbalance in the systen.

Parallel-tuned Systems

in the case of parallel-tuned systems, we have a
choice of possibilities.  We can usc a single tuning
condenser in cases where a medium value of tuning
capacity is required, as upon, say. 40 metres. Where
high values of tuning capacity are required, as upon
the lower frequency bands, both condensers may be
paralleled to give the required ~ high C.” to retain
an optimum LT ratio in the acrial tuning circuit.
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Series Connection

For conditions— particular on the higher frequency
bands (14 Mc/s., 21 Mc/s. and 28 Mc/s.)—where a
lower value of tuning capacity. is required, the two
tuning condensers may be connected in series. This
not only has the beneficial effect of halving the
minimum capacity across the coil, but the fact that
both condensers are separately adjustable is very
helpful in adjusting the balance o! the system. It is,
in fact, at the higher frequencies where stray capacities
and objects near the feeders can cause most disturb-
ance that some control over feeder balance may be
required.

Wide Scope

The range of conditions available by suitable
interconnection of the components provides fairly
completely for the range of frequencies from the top
band of 1.8 Mc¢/s. to the 28 Mc/s. band. At the top
band where the Marconi system is employed, the
series tuning can employ one or both of the condensers
in parallel, but it is unlikely that they will ever be
required in series for 1.8 Mc/s. operation. It should
also be noted that- the alternate series and parallel
possibilities with the parallel-tuned circuits is important
for all of the amateur bands in maintaining a high LC
ratio. In this respect the rejection of harmonics is
improved by maintaining a reasonable LC ratio, so
that the Q of the aerial tuning circuit is not t00 low.
If the value of tuning capacity is maintained at about
2 pF per metre of operating wavelength, that is
approximately 80 pF tor 40 metres, this will be of
value in keeping harmonic radiation down, with
obvious benefits from the point of view of TVI
troubles. A further point is that although feeders
are shown tapped directly on to coils, it is, of course,
perfectly permissible to tap the feeders down the
coils if so desived.

_ PRACTICAL WIRELESS
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Ato £
B1to C
= F&O toeorth

A_ Connections for

A to gerio?
BtoC

O to eorth
E & F not used

< O 88 toeorth

£ _ Porallel circurt with
load adjustment

N network B_.Series circuit Single
ondenser
~ A to cerial
E8&Ctlo 8
Aol Bt C D& Fto eorth
D&F to feeders 7 7
? 3 D_Series tunin
_S £ B o uning
g ymgr'r;,;;/w::;’t,ﬂ = High-Ccircuit
3 3 s
E8Cto A
F to Aerial

£8CrA Fto one feeder
D & 8 to other feeder
F

— Twin feeders with lood
adfustment

.
£ &C toAondone feeder

F& O to B ond other feeder
or eorth

56 =

Ato £ and one feeder
Bto Fond other feeder
Fto Dond eorth

H_ Bofanced “‘Low-C*

G —"High C"poralre! tuni :
ghe P g poraliel circuit

Fig. 3.—~The various arrangements which are
possible.

Radio on Everest

RADIO will play a decisive part during the final

assault on Mount Everest which begins a few
days after we go to press with this issue. More
important even than the exchange of information
on climatic and climbing conditions will be the
morale boosting eflect of regular contact between the
mountainecrs and their colleagues at the base camp.

Mr. George Rand, chief wircless operator to the
expedition, said that whilst radio contact would
facilitate load carrying. especially when low cloud
made visibility difficult, the most important part
played by radio would be to boost morale.

The dccision to equip the 1953 Everest Expedition
with portable radio transmitter-receivers was made
only after exhaustive tests had been carried out to
prove the reliability of batteries small enough to fit
into a mountaineer’s waistcoat pocket, yet robust
enough 1o survive and perform perfectly in climatic
conditions ‘which ranged between high tropical
humidity and sub-zero.

Nor were these the only gqualities demanded by
the expedition. Mr. Rand insisted upon delivery by
air nearly three months before the batteries started
their operational lite.

Tests carried out in the laboratories of the Vidor-.

Burndept Group showed that the small radio battery

used by portable radio enthusiasts in this country
would operate satisfactorily for 16 hours at a tempera-
ture of minus 10 deg. Centigrade. The battery would,
therefore, allow 10-minute contacts to be made no
fewer than 96 times.

Further laboratory tests gave equally good results
in tropic temperatures and in conditions of high
humidity. But because of the long journey involved and
the various methods of transportation which would be
employed between Britain and the summit ot Everest,
special protective sealing mcthods were employed to
ensure perfect results on the mountain ascent,

Vidor-Burndept factories at South Shields,
Dundee and Brechin, produced radio batteries
and non-perishable rubber torches complete with
batteries.

The batteries provided for the expedition will give
a total operational life of 530 hours at minus 10 deg.
Centigrade.

Most of the transmissions will be made within
the tents at night. The aerial will be fitted outside
and the operator will conserve the life of the battery
by speaking to the base whilst lying inside his sleeping
bag. Because temperature plays an important part
in determining the life of a radio battery, the moun-
taineers will carry their batteries in special waistcoats
designed to derive maximum body heat.

The total radio equipment, including all batteries,
is under 300 Ibs.
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A MULTI-RANGE TESTER-]

FULL CONSTRUCTIONAL DETAILS OF A VERY HIGH QUAUTY TEST SET WITH A

SENSITIVITY OF 10,000 {2 PER VOLT

wireless 1o have a reliable and accurate

multirange  tester, whether electronic  or
straight moving-coil type, need not be emphasised.
However, it is sometimes beyond the average pocker
to afford such an instrument. especially the former
1t 1s with this in mind that the writer has designed
the instrument to be described. It is not of the
electronic variety as this would undoubtedly raise the
cost ; ex-W.D. valves are not really reliable enough 1o
meet such an exacting demand. The progress made
in the manufacture of instrument-type metal rectifiers
enables them to give satisfactory rectification up to
100 Kcfs, provided that the shape of the input wave
is sinusoidal.  The error they introduce in the audic
range can, for all practical purposes, be considered
negligible. Therefore, a well-designed moving-cail
multirange tester should be able to furnish all the
measurements required by the experimenter or the
service engineer, including the plotting of frequency
characteristics curves of any amplilier.

The instrument to be described has a sensitivity of
10.000 ohms/volt on all voltage ranges. The accuracy
on all ranges is | per cent., except on the resistance
and low A.C. ranges where it is between 3 and 4

'I‘HE necessity  for everyone connected with

By E N. L Marguerit

standard instrument using the method described
below. As they stand. the meters have 2in. long
peinters, and the most difficult operation in the
construction of the instrument is to equip onc of the
moving-coil meters with a longer pointer without
altering its sensitivity.

The author carried out this moditication salis-
factorily by replacing the original aluminium pointer
by a long thin glass pointer. This is obtained by
heating a length of ™ Pyrex ™ brand glass rod in the
flamz of a Bunsen burner until the glass is quite soft,
when the rod is removed from the flame and the ends
are drawn rapidly away from each other, resulting
in a length of very fine glass rod which is then cul into
pieces about &in. to 10in. tong from which the nainter
15 selected.

There are two methods of fitting the meter ~vith its
new pointer. In each case, the existing pointer, which
consists of a length of aluminium foil covered with a
phosphoresceat coating, is removed. Care should be
taken in this operation as the coating is reputed to be
radio-active. Fig. 1 shows how the original nainter
is secured 10 the moving-coil assembly : it is removed
by easing the grip of the aluminium foil on the fixed

per cent.

The largest scale is 43in. long ; it is traversed
by a hair-line pointer. Parallax errors are avoided
by the inclusion of a mirror.

The ranges covered are as follows

D.C. Volts at 10,000 ohms per volt
0.1, 0.5, 1, 2.5, 10, 25, 100, 250, 500, 1,0C0.

D.C. Milliamps
0.1, 0.5, I, 2.5, 10. 25, 100, 230, 500, 1,000.

A.C. Volts at 10,000 ohms per volt
0-10 volt and 0-100 volt on separate non-linear
scale.  0-230, 0-300, 0-1,000.

Audio Voltages
Same as A.C. volts through an 0.1/ F condenser.

Resistance

Eight ranges covering 0.01 ohm to 10 meg-
ohms.  Giving indication of 50 megohms.

A special feature of the instrument is the
possibility of mechanically offsetting the zero
adjustment so that the pointer is brought on
the centre of a special scale, enabling the
instrament to be used as a galvanometer with a
sensitivity of 50 1A on cither side of the zero.

The Meter

The basis of the instrument is a 100 A
moving-coil meter obtained from ex-A.M. L/R
unit No. 10Q/2, Model S32. Type 1. This unit
contains two moving-coil meters having a linear

deflection of 100 #A for an angle of between
70 and 80 deg.; this was checked against a

S www americanradiohistorv com
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part of the pointer by means of a pair of tweezers,
without exercising any undue strain on the jewelled
bearing.

The tirst method consists in dismantling almost the
entire meter and unless one possesses a set of jeweller’s
tools, including a miniature soldering iron, the job
is not recommended. The idea, of course, is to have a
means of ascertaining that the centre of gravity of
the assembly has not been disturbed. Indeed, if
this were upset, either by an overload or an underload,
the finished instrument could only be used in a hori-
zontal position. This is checked by resting the poinier
on a pin held vertically in a cork or similar material,
the resting point being the fixing hole of the pointer
when attached to the moving-coil. If the pointer
remains horizontal, then the balance is perfect ;
if it tends to fall towards the counterweight side, the
glass implement should ecither be made thicker for the
same length or longer for the same thickness ; if
it dips towards the opposite direction, then the pro-
cedure should be reversed. When a satisfactory
balance has been obtained, the assembly is mounted
back on the moving-coil ; this is very delicate and
calls for a lot of patience.

- W
AN
Pointer \

Pointer /-——7 \
y = Fivot "\

’
\

LTy }

T g

Hairsprings \ Enlarged view /
|| BTN

h Counterwerght ™~ ___—

N ol

e

/
~

b

Pvot- Durofix here
e 4
Gloss pornter \ ‘
. -
Support to keep pointer l

norizonta! while cement sets

Fig. \.=(Top) Details of the original pointer
mounting.

Fig. 2.—(Bowom) Details of the modified pointer.

An Alternative

The second method is much easier as there is no
dismantling to do, apart from taking off the original
pointer. All that is necessary is to sclect a piece of
glass rod drawn as described previously and having
the following measurements :

Length, 4in.

Diameter, presumed uniform over the entire

length, 0.006in. (measured with a micrometer).

The weight of such a pomter is 0.0040 gms.

These measurements were deduced from a series of

experiments performed on several meters of this type.
Having selected such a rod, it is then fixed by means
of Durofix cement on that part of the original pointer
left on the moving-coil as shown in Fig. 2. The other
end of the glass rod is supported in a horizontal
position while tife cement sets, either by holding it in

-
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the hand or by letting it rest on a previously prepared
support of the correct height. When the solvent has
cvaporated, the pointer is given a thin coat of Indian
ink with a fine camel hairbrush. The meter is then
ready to fit into the instrument.

—
o < f’/d .‘/. >
' i [ -
t 3
Cut out EE -
3
- —® ! .
i
,. o
N 178 |
| ' dig. hole 3" /"
- - - —— 4 f
A 8 ]
,3/8”d/'a Y
hole ’(b* - —
: N‘ "
v
[ S—
— a g o
o A
v 38 4.
I8 dra ,,,d} R ﬁ‘/{,’a‘ . ] l
hole | '” i
e dra hole < ‘{
L(«-—‘ 3 ’5’—4’
. 7” I >

Fig. 3.—Detuils of the panel. Holes A and B are
the fixing holes for the merer movement. All holes .
with no diamerer indicared are 10 1ake 6 B.A4. holts.

Construction
The instrument is built on _a panel of insulating
material, such as Paxolin or Permali, §in. thick and

— -
Fig. 5 (@).—Marking out the scale. Lines AB, AC,
DB and all parallel to DB are drawn finely in soft ]

When the arc is divided in ink they are

pencil.
rubbed out.
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Ilin. %< 7in. : a window 6in. x 2in, is cut with a
fretsaw and the panel is drilled according to the
diagram in Fig. 3. The underneath of the panel is
divided across its length in two hahes by a line
marked with a scriber. This line is used-later in the
construction, as a reference point, in the positioning

PRé_CTI?ALWIRELESS
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rubber cement, and four 6 B.A. bolts 1lin. long and
nuts. The length of these bolis is important.

The scale plate consists of a piece of aluminium
1/16in. and 64in. < 3tin. ; one side of it is divided
into two halves by a line which is made to coincide
with the one dividing the panel, and the positions of
the bolts are then marked on the scale, which is

. = drilled accordingly. A rough, equally-divided scale
is then drawn on a piece of stiff, white paper. It
| = consists of two concentric circles, the radii differing
[ /\/W\V/\J by §in. The common centre of these cirlces lics on
— —— — the dividing line produced, and the centre coincides
r_""‘/#-z"o T T} with the pivot of the moving coil, which is also
: arranged to lic on the same line. By meuans of a
ac  0C 2 1— miln v protractor, an angle of 90 deg. is drawn from the
P centre, another angle of 70 deg. is then drawn from
the same centre, and placed so that it forms an angle
| of 10 deg. on cach side of the 90 deg. angle. The
T ‘l two angles are then divided into 10 equal parts.
Adjust ohms This is done by applying a well-known theorem of
Ohms and eudio A Volts end mA
100R o5 = ?é' — 9 £4ibar Eice
10 Ry 8= Audio T e —e.\&, % —»| 7
ARY \ Lown}zf
R ;
0¥ ‘f*‘ i High m{a —i— <)/o Panel ) 7
J Nut 2y
Vcnzb . /_/ Hi. hﬂ /OOO& 2SDC ! Ferspex disc to 32
L Sl o "’”da"d’o 500\& — /F( JOAC, /" act as washer |
Com’ Vo deng 250 A 7)
-VE  lown ,_ v €84 Ir
U777 773 - Nuts ]
Fig. 4—Derails of panel indications.  The dots fﬁ Z,? :,/;,,:’/"Ckn'ess
and arrow are depressions in the panel filled with L J

white paint.  The legends are similarly ireated.
The knobs are small black pointer rypes.

of the scale. After drilling, the authot’s panel was
engraved, the legends being as shown in Fig. 4. An
alternative is to write the legends on a round piece of
Bristol board in Indian ink ; a hole is then cut in the
centre to fit over the switch it 1s made for. A thin
piece of perspex of the same size is then atlixed in the
same position. A rectangular picce of perspex,
6Lin. > 31in. and 1/6in. thick is cut and drilled to fit
over the window in the pancl. It is attached on the
underneath of the panel by means of Bostick or

This line must coincide with
the /ine scribed onthe
= vnderneath ot the panel

g .

P o,
& ; >

= 5]

Fig. 5 (b).—Diagram of the finished temporary scale

1o find 1he angle of rotation of the poinier for a
gl\(’ﬂ currentd.

Magret

Depression to
rit spring

Cut from a pin of stout
wire toengage into the siot
i the lever of the movement

Figs. 6 and 7.—Device for mechanically adjusting
the zero of the instrument. The material is perspex.
Disc B is secured 1o rod A by Perspex cement.
The * zeroing™ device is shown on the right.

geometry. To divide an arc AB of a circle into a
number of equal parts, join AB by a straight line.
From A draw a line AC forming an arbitrary acute
angle with AB. With a ruler placed on AC, mark a
point D so that AD=:say, 10 cm., beiween A and D
mark 9 points each 1 cm. apart.  Join DB, and by
mecans of a set-square and ruler, draw lines starting
from cach of the 9 points and parallel 0 DB. To
divide the arc AB into 10 equal segments, it radii are
drawn, cach passing at the intersection af the parallcl
lines with the arc AB (sce Fig. 3a). The same pro-
cedure is applied to the other 10 deg. angle (sec
Fig. 5b). This scale is then cut to the size of the scale
plate and glued on to it in such a way that its centre
line coincides with the line dividing the aluminium
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scale plate. This is only a temporary scale and its
purpose is to measure accurately the angle of deflec-
tion'of the meter pointer when a current of 100 #A
is passing through it.

«Before standardising the deflection, the device for
adjusting the zero of the meter has to be made. It is
constructed of Perspex, and full details are given in
Fig. 6. The spring clip was taken from the centring
device of a disused meter. Fix the device on the panel
and.securc the meter by means of two 6 B.A. bolts and
nuts. The bolts are 27/32in. long and the fitting is
as shown in Fig. 7.

After securing the meter on the panel, the tem-
porary scale is fixed in place by means of the four

instrument pane/ A SEA. Ee
[ T
},, \Perspex window
% Nuts gy
| 4--Fointer
Y
|/ . /. Z

Nuts \A/u/n/‘nium sheet
on which scale
4 /s glued
Pl

) 1
|
Nué‘/’w * Shunt panel

Fig. 8.—Method of mounting the scale so that Tt
may be adjusted in relation to the pointer.

bolts securing the Perspex window. The correct
spacing is shown in Fig. 8.

To exclude draught when calibrating the angle, it is
necessary 1o enclose the whole of the instrument in a
wooden box, which later on will serve as the case for
the instrument. The author found that the ex-Scrvice
Transit Case No. 10C;3650 is ideal for the job. Its
dimensions are 1lin. - 8%in.:- 44in.  The paint was
scraped off, the surface smoothed with coarse and
fine glass-paper and the box French polished. The
casc was partitioned to 7in. in width, the small
partition providing a convenient compartment (o
store the leads and batteries.

Calibration

The principle of the calibration of the f.s.d. of the
meter is (o place the meter in series with a standard
instrument such as the AVO Model 7 or preferably
Model 8, then apply from an L.T. battery and potentio-
meter a current of 100 #A as read on the standard
instrument. The angle of deflection can be measured
on the specially prepared scale. The diagram for such
a circuit is given in Fig. 9. The angle varies between
70 deg. and 80 deg. for 100 #A. Having found the
angle of deflection of the meter, one can proceed with
the drawing of the final scale. This is drawn on a sheet
of best Bristol board. Use of different colours of ink
improves the clarity. There are seven scales. One
each for the high- and low-resistance ranges . onc
for D.C. volts and mA, including the three ranges
1,000 volts, 500 volts and 250 volts ; three for A.C.
volts (two only if circuit in Fig. 10b is used) : one
each for 10 volts and 100 volts A.C. ; the third one
being for voltages above 100 volts A.C. up to 1,000
volts. The ranges below 10 volts are inoperative on
A.C. ; they are seldom required. The last scale is an

cqually divided one with a centre zero for galvano-
meter use. . : ' :
Electrical Circuit

Two possible circuits are given.
be described individually.

The first one is shown in Fig. 10a. The same
potential divider is used for A.C. as well as for D.C.
volts measurcments.  This reduces the cost of the
instrument but necessitates an additional scale for
A.C. volts, as the values shown on the D.C. scale
would be 1.11 times too small for A.C. volts.
Alternatively, when measuring A.C. volts on the
D.C. scale, each reading should be multiplied by
1.11, but this seems a tcdious and unnecessary
process when one has a series of measuremenis to
make,

The potential divider consists of 10 Dubilier High
Stability Carbon resistors with a tolerance of
<. 1 per cent. " Tolerances less than 1 per cent. up
to 5 per cent. and 10 per cent. could, of course, be
used, but naturally the overall accuracy is also
reduced. In the author’s opinion, this is not recom-
mended, as the completed instrument, it well con- -
structed, is capable of giving readings accurate to
J-1 per cent. on the last 40 per cent. of the scale.
The values of the resistors in the potential divider
arc given in the list of parts on page 405.

The rectification of A.C. voltage is cffected by
means of four Westinghouse rectifiers, type WXI.
These are connected to form a bridge, thus giving
full-wave rectification. They resemble small resistors
and are easily mounted on a tag-board.

D.C. current mecasurements are made by means
of home-made shunts and calibrated on a bridge.
They are made of Constantan (Eureka) wire, the
temperature coefticient of which is 0.000014 deg. C.
as compared with 0.00428 deg. C. for copper.

The idea of using a series-shunt circuit was not

va, Ry

R

Each one will

Ry = 150000 Y2 w
VR;=5000N Wrire wound
AVO 8 or standsrd microammeter

2 Volt
accumulator.

AVO &

Fig. 9.—Method of weasuring the angle of deflection.
Adjust VR, until the current read on the standard
cmeter is 10004, then measure the angle deflected
by the pointer of the instrument ‘being calibrated.

adopted as the latter is more dithcult 10 calibrale
by ordinary means.

The values are calculated as shown in the example
given below. They will naturally vary with each
individual moving-coil meter as they depend primarily
on the resistance of the coil.

There seems to have been quite a controversy
recently in one of the wireless journals as to the best
way of measuring the resistance of the coil of a
moving-coil meter. The author thinks that the
following is a- satisfactory method for gencral
purposes.

(Continued on page 405)
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OPEN TiLi € PAC SATURDAYS

THIS 15 OUR
ONLY ADDRESS

(REGD) B. K. MORRIS & C2 (RADIO) LTD.

} (Dept PW. ) 207 - EDGWARE ROAD + LONDON » W2 {

TELEPHONES : AMBASSADOR 4033 & PADDINGTON 3271/2

REMIER RAD]

O (oven

THIS 1S OUR
ONLY ADDRESS

EST. 40 YRS

BUILD A PROFESSIONAL LOOKING
RADIO SET AT LESS THAN HALF
TO-DAY'S PRICE
We can supply
all the parts to

help yon.
Dew (23tn.
diamy Y8

Driving head
Double poainter
4d.

Rpring 3d.
Nvlor, Cord

(vard)  8d.
Dial Frant Mate .
Engraved Class Dial, 180

With station naines, ne
T.R.1%. Colls, 1:340-550, 806
Funched chassig, 3-valve plus rectiter I R,
Cahinet, Bakelite, in Walnut or Ivory or

Waoden in Walout finieh "
Packing and ingurance. . o
SEND 16 FOR BASY TO FOLLOW POINT-TO-
POINT DIAGRAMS AND CIRCUUT DIVGRAM,
which showe how YOU can build the Receiver
iustrited ubove.

THE COMPLETE KIT
to constrict a 3-valve plus rectitier T.R.1. Receiver
ior nse on 200/230 v. A.C. ruains ean be sapplied
at £5 19/8, plus 2/6 parkine and carriage.
Each Kit is complete in every detail. nothing hax to
be nade or improvised. Easy to follow point-to-
point diapgruns are supplisd, aking constrinction
very mimple. The Dial 1x illuminated, and the
Receiver housed in ite Cabinet size 1Yin. x in. v iin
presents an attractive appearance. The valve line-up
e TITA - H Pentode. VRI115—Detectar,
wi Metal KectiBer.

IS

o® eo® o

-
[EX Y S

APTi—Dutput,

Waveband
coverage is (or
the medinm
and louw
bands.
f 3 Cabinets :
Bakelite in
Walnut or
ivory, or
Wooden (W.!
nut tinigh),

WILLIAMSON AMPLIFIER KIT

A conmipiete kit of parts for the eonstruction of

the lutest verslon of this fanious amplider
complete with  valves, output and malus
transioriers.

I5 Gns.

P us /8 pkg., cair. and ins.

WILLIAMSON AMPLIFIER
TRANSFORMERS (To specification)
The Output Traonsformer 8.6 ohms se., £4/4/-
The Mains Transiermer PREMIER S$P425A,

£3/7/6.

—MOVING COIL MICROPHONE_.

Low impedance. Tncorporates press-
= talk switeh. Housed in strong hlack
"W\ bakelite case. Dinensions 1 Jin. wide
24in. high, 1iin. deep.

:ll::”]“’: posat and ]9/6

A natching transformer ior
high inpedance  can  be
supplied at 3/8 extra.

H.T. ELIMINATOR AND
TRICKLE CHARGER KIT
All parts to comstruct an eliminator to give an
ontput of 120 voits at 20 mA. and 2 volta tu charge
an acenmulator. Uses meta! rectifier, £2.

Govt. Surplus—Ex. W.D. STEEL
AERIALS
Also idea’ for fishing rods—. A LL RRAND NEW
12it. 3 Ait. sections of copper-plated stee! highly
pering Ain. to tin. B3rand new in eontainer,
69. ng and carriage 5. lusnlated Base 3/-.
Webbing waterproui carryiug case with shouliler

sling, 2/8.
ACCUMULATORS

By worbi-famous maker, 2 volt 10 amp.

411

thoice |

—Famous Set Manufacturer’s surplus of
ELECTRIC "GRAM UNITS
Two-speed. vl 78 r.p.mi.  For plaving
~tandar) ordings. Complete with
Turntahle, use on HM-230 v, A ins.
¥ t iz in it ariginal manulacturer's
nd ts Tally  guaranteed. Limited
(nantity oty
availalle at  ap-
prox. alf  Fst

price.

9 £4.2.6

26

CREF. inm.

1 ues rhy

SPECIAL OFFER

FAMOUS *“CHANCERY
FIDELITY MICROCELL

THE

HIGH

PICK-UP TYPE GPX for Standard
and Long Playing

The Chancery Light Weight GPX Pick-up
embuodies certain mique features achieving
a standard of periormance not possible with
wonnil maguetic or erystal pick-upa.  The
secret of the high staudard of periorimanee
s in the use of the apecial inierocell ervetal
caitridge assembly whieh hus an unusually

wide Jrequency response. The sapphire
stylus i precision ground aud semi-per-
nanent.  With two cartridges, | L.U. and |
Stamlar!.  Price 52/8. _Additionat L.I'. or

Standard Cartridges can be supp’ied from stock at
£1/11 8 ecach.

GRAMOPHONE UNITS
GARRARD Type 75. latest 3-apeed Antochange
Unit complete with, 2 Acos High Fidelity G.P.19

| Piek-np Heads. 1 L.p. oand 1L £]4 ]9 6

atandard.
GARRARD Rim Drive i8r.p.11., eom-

plete  with inagnetfc pick-up aml
tiusutabie £5.19.6
COLLARO 3-speed single grom. umit,
omplete  with head fur L.P. and
Stamdard recordings £8.8.0

of the above wnits, 2 8.

B.S.R. “ MONARCH "
AUTO-CHANGER

This is a *speed antomatic mixed recon! changer

Jdesigned L play 12in.. 10in 7in. reconls joter-

mixel in any erder. apucity 10 recons, operutes
on 1w | 200250 volts M e's. 4.C.

| New reversible dual stylns erystal pick-up hae ex-

tended irequency range to H).0XK ¢.p.s.  Self corn-

peneated for the I..P. lowsr ireqnencies with the

Turnover frequency at the correct poiut

Prcklng and rarriage

1t eqe

£18.10.3 plus /- pkg., carr.
LOUDSPEAKERS—TAX FREE !
ELAC—2}in. Jia., Moving Coil, 15 ohma
itaped. . A 5 TR
PLESSEY-—Jin. dia., Moving Coil, 3 chms
| imped. .. . a0 15~
| ELAC—3}in. dia., Moving Coil, 3 ohms
0 s 150-
hms
5 . oo la8
cal, 13 vhms imped.. 27/8
-y Maving Cail, 3 ohms
aped. b .. 14/8
PLESSEY “in. uJdia.. Mains Energised,
3 ohins imped. (500 ohms fleld), with
Pentode Transiormer = .. R2/8
PLESSEY—-8h1. . Maine Energiced,
2 ohms imped. (600 chms el 1) . 19/8
PLESSEY-—10io. dia., Moving Coll, 2
ohis tinped. .., ... 23/6
| GOODMANS--12in. dia., Moving Coi!, 15
hms . o0 . £8/8/-
| Il packing and curriage.
VITAVOX K2 12 dia., Moving
| Coil, 15 ohma imped. ... a0 .. £11/11
Phig 5/- packing and carriage.

PRICE |

PREMIER MAINS TRANSFORMERS

All primaries are tapped for 200.230-230 v. mains

49-100 les. Al pribiricy are screened.  All LTs

are centr ppe

SP175B, 175-¢- 0ma.dv. ladv. @ .
a3 " us

2-3 u. o o
SP250B, 0-259, 80 A, dv. @ |

25/-
25/-

SP300A, 300-0-300, 0 inN., 6.3 v,
Sv. @ 2a. ... L

SP300B, 300-0-300. 6o A, 1 v,
@ 3-J3a dv. @ !-2a.

SP301A, 30%0-0-300, 120 wd., &
621, @ 3-4a.

o 22a.dv. @ 3
580, 130 mA., 3 v.
2

WEYMQUTH MINIATURE LF. TRANSFORMERS
465 Ke/s iron cored, perineability tuned-—10,8 pair.
’
MINIATURE TUNING CONDENSER3
2 gang 0095 mil. with trimmers, 6/9.

Covering Med./Long/Short wave bands. Ivon cored
coile, gram. position on switch Ditnens. :

Height.
Width 2§in.

Spindle length,
Priee 19/8.

1.
2in,

Length, 3}in.

METERS
Large stocks available, a few of which are epumer-
ated below -

WEYMOUTH MINIATURE COIL
’ PACK
|

Full Scale Seale External
Deflection  Length Dimensions Movemen'
.

2 R.F. Thernio 7/8
2 R.F. Thermo 7/8
2 R.I. Thermo ¥/6
2 R.F. Thermu  7/6
2 R.E. Thermo 7/8
&0

M/C

2V
WV
I Ima,

DR ILIC N W I IP IS T

The moventent is 1 niA monnted in a
caxe 31in. square and 3%in. hich
The seale is 24in. loug and the oiai

-

(a

is 2fin. diameter. There ia Ample

- > room in the case for a switch amd
'\ - multipliers. Internal Resistance 1
\ ohug.

Price 27/6

MOVING COIL METER

A super guality Moving Coil Meter basic movement
2 mA. Seale ditnension, 2iin. Overall dimengiong,
in. diam., 1lin. deep. Bakelite Case projecting
| type. At present scaled 1 amp. R.F. By remaoving
i thermo couple, reversing scale and reealibrating the

meter, a high grade test instrinment with any range

above the baric F.S.). may be built up. Prige 4 8

’ | mA METER IN PLASTIC CASE

TERMS OF BUSINESS :—CASH WITH ORDER OR C.0.D. OVER £1.

Please add |/- for Post Orders under 10/-, 1/6 under 40/-, unless otherwise stated
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0z4  9/-|6C4 8/6 | 6V6G  I1/- 255 116 | XP (1.5) 6/- | KTWs6! 8/y
1AS 9/6 | 5x4  12/6|6ZYS 10/- < 25Z4  1/6 | XH (1.5) 6/ | KTW62 8/
iB4  10/6 | 6C5 8/6 | OD3/V 14/6 RADIO VALVES 28D7  8/6 | ACDD 10/6 | KTW63 8/$
1G4 8/6 | 6C5 9/-16W5 - 11/6 Mt BIBH 5T HABLESH A Wl 31 9/6 | CBLI  14/6 KTw7310/3
IG§  6/616C8G 14/-|6X4 M= {1 DEMOBBED |Please mark] 32 8/6 | CBLII 14/6 | KTW7410/3
ILNS 66| 6D6 9/6 | 6X5 10/~ e VALVES envelope 33 9/6 | CL4  13je | KTZ41 1116
ILA4  9/6 1 6F6  10/6 | 7A3 106 and their (PWT) ) LIz 1
iP5 Equivalents 35 Q0 || B 976 HL4 10/6
5 9/6 | 6G6G  9/6 | TA7 9,6 MYECE MANUAL a-MAX 3sLe  10/6 | EBC33  9/6 y
IR4  9/616G8  9/6|7HT 10/ Chassis € Ny 0
Broadeascers 2/3 Chass: 3524 V16| ECC31 126 | o o
IRS  13/6 | 6HS 7/6 | 787 10/6 |Self-energised oy 3525 16 | ECLBO 1576
IS4 12| 6f5 7/617¢5s  12/6 |Micronhones e " AL
i stock 37 9/- | EF36  9/6
iss 1266 146 |7ce e [PV 12/6 from  12/4] 4 06| EC3 12 WA
1T4 N1f- | 67G! 9= | T7ST  14/8 B _ 11/6  ECH42 wrr e
, A RITISH, / 42 1281 %73 13
iTs  10/6 | 6K6  10/6 [ 7v7  10/6 | Germanium = JAMERICAND VCR97 45 16 EL3  14)-| 777 14/6
; z /
v 1/- | 6K7TM  9/6 | 7Y4 10/- Di:ﬁs;?“:«lirh BATTERY, 12'\6bes 46 10/6 | EL50 7/- | 4D1 19/4
1C6 96 | 6K7G  8/9 ] 12A6M 10/- | Sodes v 3/ A.C. /- S0L6  11/6 | TH30C 16/- | 8Al  12/5
e P Fro ] it T Wy ST A e
e |ees ia|mwe es| %P T AR A
sy3 1zel|ewr 14 |1ys 8 s “irons,
| Ji ) - e sections o 77 9/6 | UY4l 12/-]| 11D3  14/6
5Z3 13/- | 6N7  14/6 | 12Y4  9/6 | interlocking j'j.‘ 4b|°’- 11726 11/6 | D43 8/6 | 1502 16/6
Su4  12/6 |6PS 9/ | 125A7 10j6 | extending. st 1z 1| pss 8| 41MPT B/6
574 1y-|6Q7 126 | 1sGT  9)- dC:zpeTr-Phi/e% voltages. | 117N7 17/-| D77 8f6 | SUZIS0A
6R7  10/-| 12SH7  8/6 40 watr, L L
o e 6SA7 96| 125]7 956 ; Lk iﬁig f:/s g:;; :;ﬁs NI
6AC5S  9/- ’ AYE {iz 43 | AMPLION 7 Bro166 ACPI 86
6AC7  8/6 | 85G 9/6 1 125K7 10/~ o Ry NS as | Test Mecer, 84/6Z4 9/6 DL63  12/6 | ACSP3 116
6AGS 9/6 6SH7 8/- | 12SL7 9/6 Al s 287 5",” 1,800 ohln\s 9004 7/6 | DL74  11/6 | HLIZ 10/6
AQs nij |$SK7 916 125R7 8/9 {available, alsof 124 3j- [ Per ol | 954 5/6 | H63 7/6 |HL23  7/9
6AMS 6SL7 11/6 | 14F6 10/~ {Model 8 £23 26 2/10 o =1 955 8/6 | HD24 13/~ | HL23DD 9/
cor ';5: 6SN7  12/6 | 1457 12/6 34 43 956 6/6 | KT2  14/6 H'—'33D'|3”6
s ”'/ 6557 8/- |15 12/~ PIFCO TAYLOR |EASY TERMS]| 12994 8/ | KT32 10/6 ., 13,4 /6
- |17 9/6 | 18 116 | Allin-One Montrose | All Taylor | 1625 9/6 KT6l $2/=| 1y 41 o5
688 10/6 | 6THS 9/6 | 19 9/6 |Radiometerfor]7-Range Muiti- '“Ie(;e'":‘ ?\F:hm 1626 9/6 1 KT66 V1/6 | 4 41DD
6BR7  11/6|6US  9/6 | 25ACS 9/6 | Teses. Ag'c" Hetar, AC/| ar Cash | 7193 66| KT72 103 12/
eswe 1161607 gjelaste 1o |OC 29/€]°C 50/- Price. cl 10/6 | KT74 103 | PEN25 10/5
5
HANNEY of BATH offers
STANDARD VIEWY 76:

Fhewert
can help your career through
personal postal tuition

in any of these subjects :

Accountancy Exams. % Aircrait Eng. & Radio % Architecture %
Auditing % Book-keeping * Buitding % Carpentry Chemistry
* Civil Service * Commercial Art + Commercial Arithmetic &
Company Law * Costing x Diesel Engines & Draughtsmanship *
Efectric Wiring % Engineering (Civil) ; Electrical ;-Mechanical ;
Motor; Steam; Structural x Jigs, Tools & Fixtures % Journalism
% Locomoiive Enz. % Languages % Mathematics % Mining
% Modern Business Methods * Plumbing x Police % Press Tool
Work * Quantity Surveying % Radio * Salesmanship % Secre-
tarial Exams. & Shorthand % Surveying * Telecommunications
* Television * Textiles *PWorks Management * Workshop

ractice

and GENERAL CERTIFICATE OF EDUCATION
SUCCESS WILL BE YOURS

As a Benneit Coliege Student your own Personal
Tutor will couch you until you quality, at vour pace,
with no time wasted.  You will learn quickly. easily.

SEND TODAY FOR A FREE PROSPECTUS

[ 70 THE BEANETT COLLEGE (DEPT. 6.106), SHEFFIELD. |
I Please send me your prospectus on.... I
: E O R R l
| ADDRESS ittt |
Lo AGE f1F UNDER 21).00eeeenernnnes I
| PLEASE WRITE IN BLNCK lETlhkS__—_—

ANTER. Constructor’'s Envelope
sving, nuts and bolts, less valves, tube

31.

comolete Kit with wi
and cabinet, GINL 1)
.623 . 2 4

OR 1n 7 e

L paris stages &

1 3 29 : (Wenvoe, 39-): 3. €518 : 1. 910 5 £104'- ¢
5. €7 5 7. 67 8 . Individual Pa any item separately), WB100
= assis). 18 6 . WRI101. 6 - : WB102. 18 8 : WBI03.
42 - ; WBIN3A. 52 6 : WBIN, 156 : WRBI105. 43 6 : WBI0G. 25!8 |
WBI07.32 6 ; WBI08. 33 3 : WBI09 1. 2or 3istate tube tvpe).
WB110, 10- :© WB112. 216_: WB_ Console conversion ki

WIB300 pre-amp chas 76 : Westinghouse Rectifie 14486,
904 : 11D35, 117 : WX3 and WXd. 3 9 each : 3SEHT100. 29'5
ABFHT50. 28 1 ¢ 36EHTLS, 238 @ K3100. 1 K350. 89 : K315,
82 . Condensers. £7 10 -tanv condenscr supplied srparately).

Morganite pots, 5 - each : Morzanite resiztors, 353, Colvern pots.
296 : or CLRO0L, 3 3 eah and CLR4039 22, 6 4. Belling Lec 1,707,
9. Fu=er, 6. cach Wearire Coiisets (with 1.9), L'don, 22 -
Wenvoe. 28 - : B'ham.. H'Moss and K.-O 0 -, Pre-amp coils,
4 ir. any channel. Special condensers are also avallable for
WIDE ANGLE Viewmaster.
N¢:. Constructor's Envalope, 6 - Coilsets. 54 8 : Chassls
- T.C.C. Kit. £7 4 8 : R\ 4 rectifier, 21~ 1 Allen Wide
mponents, LO.28. 50~ F b 0. 42 -
5-: CL.15 ang G 8. 10 - ea BT. SC.312,
226 : AT.30,30-: OP.1 - Rezistors and Pots. arc detailed
in our TK Supplement,
MAGYN 3W. Constructors Book from TNRIMAR Valves.
Deneo cnilset:, 41 2 ; Chassi- kit. 37 6 ; Erie resistor kjt. 39/2 :
DENCO Wide Angle Compouents tal~o suitable for TE) WA D o
D WA FCALB1-:; WALCland WA WCL.7 8earh ¢
Condenser=s and pots as per our Magnaview Supplement.
Focus Rin with Vernier Control. R.I7,
25.32 6 ; . W.25, 57 6. lon Traps,

16 -
ELAC Mark 2 M
286 : R.20 30-; R.2

Ii2. 1T6, 118 and 119, 5- cach.
Now in preparation. A Constructor Envelope showing how to
build the SOUNDMASTER. Not a chean ready-built Tape Desk
h an amplifier, but a protessional-tvpe instrument that can be
mbled from precision-cnginecred varts without tools or pre-
vious cxperience. Designed by the designer of the Viewmaster,
AMr. WL Flack. Asso JE., the Soundmaster incorporates twin-
“rack. 3-speed ultra silent drive (3 motors), specially screened
3-watt amplitier and magic eye level indicator. Also in prepara-
tion. Constructor Envelope lor the new WIDI ANGLE VibEWw-
MASTER for 11in.. 18in. and 17in. tubes.

Send 6d. in stamps for our NEW LINT Details of the above two
designs will be sent to all applicants as soon as available

L. F. HANNEY

77, LOWER BRISTOL ROAD, BATH. Tel. 3811

2. 52.6
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Continued from puge 402

The principle involved is that when a shunt is
placed in the circuit of a milliammeter or micro-
ammeter reading fuli-scale deflection and adjusted
so that the new reading is one half the original one,
then the value of the shunt at that point is equal to
that of the meter. The circuit used is shown in
Fig. 11, the shunt is a wire-wound variable resistor
of about 1,000 ohms. When the half-scale deflection
is obtained, the variable resistor is taken out of the
circuit without altering its setting and its value is
measured on a standard ohmmeter or on a bridge.
Hence the resistance of the moving-coil is found.
It is desirable (o add a resistor in series with the coil,
the value of which makes a round number with the
resistance of the coil. This resisior, known as
“swamp ” resistor, is made of insulated Constantan
wire and wound on an insulated former.

How to calculate the value of a shunt for a given
range :

Full scale deflection of meter : 100 nA.

Resistance of coil : suy 473 ohms.

Desired resistance of coil : 500 ohms.

Value of ** swamp ” resistor :© 27 ohms.

Range of current 1o measure : 500 uA.
The shunt must carry a current of 500-100—400 nA
or 4/5 of total current. Therefore, resistance of

500 c
shunt === =125 ohms.

4
~VE. Terminat +VE Terminel to
rO AA ‘meler
meter Swamp
(see text)

/\ WX/

WX
/
/ U

T P24 Vbotterres
*  n serses

-t Qe .
[ Com-VE. JUmA &
low £1
Fig. 10 (@).—Owne circuit arrangement of the com-

plere meter.  An alternative will be given. nexr
month.

PRACTICAL WIRELESS .
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Alternatively the following formula can be used
Rs _Rm
SN

where Rs =resistance of shunt
Rm = resistance of coil and * swamp.”
N factor by which it is desired 10
multiply range of meter
The rest of the circuit consists of the ohmmeter
and audio ranges.

VR,

!\ﬁv“—N:T—’\/\N\R/\:\‘ =y

3 B8-90V. Battery
) VA, R-850 KN IW. ¢
VR/-50 KN W.W. Pot.
VRzIKL W..
Sw Sw -~ SP Switch
Fig. V1.-——Method of adjusting ithe shunts.  Adiust

VR with switch open-cireuited, wniil  full-scale

deflection is obtained.  Close switch and adjusi VR,

until instrument reads one half'the previous current.

Then VR, in ohms is the meter resistance. B st
he a high-voltage hattery.

The audio voltages are measured on the A.C.
ranges by using a paper condenser, C, in series with
the test leads. This condenser is automatically
connected in the circuit when the instrument is
switched to ** Audio.”

(To be continued)

LIST OF COMPONENTS
Circuit of Fig. 10a.
S\\itchcs

;;} 2-Pole 2-way low contact resistance,

S3—1 Pole 12-way 3 banks low contact resistance.
S4—1 Pole 6-way 3 hanks low contact resistance.
Resistors (assuming meter resistance — 500 ohms).
R1— 500
R2— 4,000
R3— 5,000{
R4— 15,000 > ohms 1w. Dubilier H.S. Carbon
R5— 75,000 1%
R6— 150,000
R7—750.000
1 Megohin
R8 { 1 0.5 megohm)
1 Megohm
RY { +1 Megohm  Dubilier H.S. Carbon 1%
-+0.5 megohm
RI0—5 x 1 Megohm Dubilier H.S, Carbon + 19
R11 to R19—Home-made shunts calculated from
Ry :
R20~shu|:!ts (Eurcka) for meter to read 100 mA.

e eae

} Dubilier H.S. Carbon + (¢

b e ae e b e e

m
1 (see text).

.s.d.
R21—shunts (Eurcka) for meter to read [0 mA

fs.d.
R22-—shunts (Eureka) for meter to read 1 mA f.s.9.
R23—75 ohms ; W. Dubilier H.S. carhon 2%.
{gg: 8,3((;8' uhllnos $ W. Dubilier FL.S. Carbon -
R26- 875005 %
R27—31 ohms !} W, Dubilier HL.S. carhon.
R28— 235} ohms } W. Dubilier H.S. carbon--
R29-3.400( 19
VR1—5,000 ohms W.W. 5 Watt
C—0.1 «F. 1,500 v. D.C. paper condenser.
WX—1 Westinghouse WWesteetors.

B e B unE g R A 8B R e SR8 48 EIEL8 B e ipae 18 i8 eb s e ipreireire re

N A B0 0 B B e b B B A B aE $a R Ae e b Ee e g

2 erapg s an

R T PPt TP I TP P P
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By MAURICE REEVE —_—

Music
NGLISH music has had a curious and chequered
history. Its leanest times  wcre  con-
temporaneous with the glorious outpourings
of the European geniuses and may be said to have
lasted from the death of Bach—Johann Sebastian—
in 1750 to the death of Brahms in $897, reaching its
nadir in Victorian times. Since then it has known a
great revival, occasionally scaling the heights in
Elgar, Delius and Vaughan Williams. But it never
knew greater days than during the reign of the first
Elizabeth, when a series of master musicians poured
out works for the lute, voices and other instruments
which brought lustre and fame even to an age
which lived with Shakespeare.

Thurston Bart, a young man of enviable gifts,
has been presenting a set of nine programmes of
* English Lute Music, 1540-1620 ** which have been
as fascinating education as they have entertainment.
Artists, too numerous to cite here individually, have
performed works by Dowland, Ford, Morley,
Handford, Newman, Jones, Tallis, Byrd, and many
others : as well as Henry the Eighth and the
irrepressible © Anon,” a gentleman as ubiquitous in
those days as A, N, Other ™ is in modern sport.

Was it Romeo who said ™ If music be the food of
love, play on "7 And was it Sir Toby Belch who,
saying he had * a reasonable good ear for music,”
called for the tongs and the bones? However,
though either, or both, of these extremes of thought
may contain the soul of the divine art, listening to
this always captivating and frequently beautiful
music served to show the constant stimulation
Shakespeare's great love of music was ever receiving,
and which he so frequently sublimated throughout his
works.

Shakespeare

Writing of Will causes me to place next in my this
month's list for review the second production in a
new ° Coronation Curtain-up " series, which was
none other than Clemence Dane’s ™ invention,™
“ Will Shakespeare.” This brilliant and moving
piece sets out to fill in, to the authoress’s fancy,
what might have happened on some of the many
blank pages in the poct's lifc. Miss Dane chooses
for her central fancy that Marlowe was murdered by
Shakespeare in a tavern duel over Mary Fitton, one
of the Virgin Quecen’s ladies-in-waiting, and, of
course, Shaw's " Dark Lady of the Sonncts.”
Coupled to this is the poet’s harsh treatment of his
wife, Anne Hathaway, and her voice calling to him
from the * far, far better land.”

val Gielgud as Shakespeare, Mary Wimbush as
Anne, Joyce Heron as Mary, Nancy Price as the
Queen. Alexander Davion as Kit Marlowe, Leon
Quartermaine as the actor Henslowe, and Eileen
Thorndyke as Mrs. Hathaway, together with the
authoress as narrator, afl gave us a capital show.

The Theatre

Four instalments have
taken place of a series
setting out the story ot
Her Majesty’s Theatre
that famous housc in the
Haymarket which we have all known for so long as
His Majesty's and which, for most of us, has existed
in its present guise, built by Sir Herbert Tree at the
cnd of the Victorian era as Her Majesty’s, all our lives.
On listening to the excerpts of the various plays that
first saw the light on its famous boards, one fairly reels
at the kaleidoscopic pageant of life, history and
colour witnessed by generations of its patrons. ™ The
Schqol for Scandal,” * Pygmalion,” * Hassan,”
© Trilby ™ and * Drake ™ are a few of the classics
or neo-classics.” " Chu Chin Chow,” of course, still
holds the blue riband of longevity. * Joseph and
His Brethren ** and ** David Copperfield ™" were mag-
nificent entertainment and spectacle. To-day Tree
and his fellow workers look down on different scenes
and different players, managers and writers, as they
look down on a different age with different values
and standards. Their thoughts will ever remain un-
disclosed.

These programmes, like BBC revivals of “ The
Merry Widow,™ etc., are good entertainment to a
point : they fail to recapture the past largely because
it cannot be recaptured.

Talks

The revival of Sir Arthur Grimble's talks, * Tales
from the Pacific Islands,” was very welcome. Sir
Arthur is onc of the best of broadcasters, and he
recounts some fascinating reminiscences and experi-
ences.

“ Marshal Ney,” J. C. Masterman’s clever play
on a dramatic subject, tells the story of how the
magic name " Napoleon ™ and the thrilling news
“escaped from Elba ™ caused this famous soldier
to once more change sides and to go down to ruin
after Waterloo. It made good radio and Howard
Marion Crawford as the Marshal aroused all the
old fascination which that period of history known
as Napoleonic will, we hope, always possess. A
pity we can’t say the same for the Hitlerian chapter.

* Electra,” in Gilbert Murray’s translation, afforded

Joan Hart with her biggest part for some time. She
accomplished her task nobly.
 Antarctic Journey ™ largely failed to get to

grips with Shackleton’s incredibly marvellous story
—incredible but for the fact of its being true. The
* heave-ho ™ of the men when launching the lifeboat
oft the rapidly breaking ice was more reminiscent of
John Snagge at the Boat Race than of the Antarctic.
Duncan Carse was, | should imagine, cxcellent as
Shacklcton.

Footnote. Why are comedians invariably so much
funnier in Workers® Playtime than in studio broad-
casts ?
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PORTABLE TAPE
RECORDERS

Brand New — Unused — Com-
plete. Fully assembled and
wired. Ready to operate.
Attractive carrving case. Twin
track recording. Instant play-
back. Total playing time of
66 minutes. 6 Valves. A.C.
Mains  200-250 volts. Fast
rewind. Complete. Ready to
switch on.
Write for full illustrated
details and circuit diagrams.
LASKY'S PRICE
Carriage 10/- extra. £34 ]9 b
THE RECORDING \\II‘LI-
lll R. as used in the (3%
an_be puu-huwwl

Compdele with
5 #i, 1675, 2 6\ 6.

sp
as vml)lv(l
| Size ¢ 15%in.
8iin. deep, Gin. high.
avaitahle.
Although new, these ampliflers
are untested, and may have
minor faults. The price has
been reduced accordingly to
£7.15.0 complete with valves.
Carriage 10/- extra.

R 1132 RECEIVERS. BRAND
EW AND UNUSED.

Comr)lete with all valves, in
original wood case. £3/19/6.
Carriage 10/- extra.

SPECIAL CATHODE RAY
TUBE OFFER

Brand new and unused 12in.
ion trap C.R. tubes. 6.3 volt
heater, 7-9 Kv. E.H.T. 35 mm.
neck. Black and white picture.
By famous manufacturer.
£11/19/8, screen has very slight
blemishes.

£1219/6 PERFECTF.
Carriage and insurance 15/- per
tube extra.

witde,
Cireuit

MAINS TRANSFORMEiRS R

All 200-250 volts ¢.p.S. primary.
Finest quality, lully guaran-

Leed.
MBA/3. 350-0-350 v. 80 mA.
63v.4a..5v.2a Both fila-

ments tapped at 4 volts. An
idealreplacement trans. Price.
MBA 5. 350-0-350 v. 125 maA.
63v.4a.,5v.3a. With mains
tapping board. Price 27/6.
MBB.A 6. 350-0-350 v. 100 mA.
63v.3a..5v.2a. With mains
tapping Dboard. Price 22/6.
MBA'T,  250-0-25) v. 80 mA.
63v.3a.,5v. 2a. Both fila-
inents tapped at 4 volts. Price
AT/3. Auto transformer. 0-10-
120. 200-230-240 volts, 100 watts.
Price 17/6.

FILAMENT
TRANSFORMERS

63v.15a., 7/11.
6.3v.3a..12/6.

Special Transformer. 2amps.,
with the following tappings :
. 4, 5. 6, 8,9, 10, 12, 15, 18. 20,
24 and 30 volts. PRICE 17/6.
¥IL/4. Heavy duty filament
transformer. 6.3 v. 8 a.. 63 v
3a.,bv.3a. Shlouded drop—
through type. With mains
tapping board. Price 32 -.

PERSPEN. 13) x 10 x jinch.

Neutral shade. slightly marked. I

5711 per piece.
TEST pPRODS. Fused. with
fully retractable points. Price
411 per pair.

ANTENNA ROD SECTIONS
Each rod is steel heavily
copper plated. Any number
can be fitted together. 12in.

long, iin. diameter.
Price 2 _per dozen post free.

CAar R DI0s, A few 12 \Olt
models Teft. Price ¥1519/6.
Carriage 10- extra, send for
details.

TANNOY PRESSURE UNITS
10 watts. 7.5 ohms impedance
LAST FEwW ONLY, 59 6
Carriage 36 extra.

VIBRATOR PACKS
A large and varied selection
available. 6, 12 and 24 volts.
From 21/-.

CAR RADIO PLUG SUP-
PRESSORS, 1/6 each.

| CONDENSERS

All types available from stock.
| Electrolytic. miniature bias,
Mica and Tubular cardboard,
| ceramic  and =ilver mica,
Send us your requirements.

{

CRE. MASKS, Brand New
LATEST ASPECT RATIO
10in i
| 12in 15/-
12in. . 18/-
14m rectangul 21/-

16in. Double-D 31/6
17in. rectangula 276
SOILED OLD ASPECT RATIO
9in. sorbo. 5/.
12in 78

12in. with fitted armour
glass. (Newratio.) Cream. 11/6
12in. with fitted armour
glass. (New ratio.) Black. 8/6

D

As

Bit

Uses 4
adapte

wood cahbinet size :
LASKY'S PRICE 39/6. Carriage 7.6

INGHY AERIALS WITH
REFLECTORS

s illustrated. wire mesh. complete
with setting up instructions. Mast not
supplied.

LASKY'S PRICE,

¢/8. Post 186.
4 VALVE AMPLIFIER
AND NEW AND UNUSED

For operation from 110-250 voits D.C.

valves type PEN383. Very easily
d for A.C./D.C. working. In
9 x 16 x 8ins.

extra.
I.F. TRANSFORMERS

465 Kc's Iron dust cores in
cans. midget . Size:
lin. x lin. x 2lin. I‘rice 12/8
rer pair.
WEARITE TYPE 550 -!45~52)
Kc/s.  12:6 per pa:
\\E‘\RITE TYPE 5()0 430-470

Ke/s.
P.Mm. LOUDSPEAKERS

All Jess o'trans. new and
unusF?Id First quality.

12/6 per pair.

COIL PACKS
12-35 metres :
200-550 metres

SUPER HET
3 Wavebands
35-100 metres :

OUTPUT TRANSFORMERS
40 mA. Multi-ratio 6/1

€ -12/8
60 mA Plessey, 6.000 ohms 5/11
Standard pentode 4
Pentode ..........
Midget pentode

Miniature pentode. 354,

54
P\4 Intervalve .
: 1 Intervalve ...

86
5/11

SMOOTHING CHOKES
2 mA, 40 H. .

TELEVISION SELENIUM
RECTIFIERS
The very latest ' Sentercell

AMPLIFIERS

4-Waltt Model. Ex Govern-
ment. Complete with 10valves ;
2 25186 1 6H6 ; 1 2576 ;

6SK7. For operation on 110
volis AC/DC. Balance and push
pull. High, medium and low
impedance inputs. A.G.C., ete.
LASKY'S PRICE £5'19/6 com-
plete. No circuits available.
Carriage 10- per umt extra

CRYSTAL DIODES

Germanium. Price 2/3 each.
Post Free.

SUPERHET COILS
For 465 Kc/s. 10-30 metres.
Aerial and oscillator. 1/11
perpair. With Circuit. Postage
9d extra.

T.c.c. VISCONOL HIGH
VOLTAGE CONDENSERS
(Cathodray)
-001 mfd. 15 kV,

kv . 8
Plastic case, single bolt fixing

15" C.R.T. MASKS
Latest aspect ratio. New and
unused. No. 1 Rubber. Overall

e
3
-
23
=
UE
[+]
&
=3
4
3

Tacorporating dark
screen filter and gold finish
tube escutcheon. Overall size :
| 1ain, wide, 12in. high. Price

Size : 4.x 4 x 3in. Price 16/-. | 21/-, Post 2/-.

) VALVES. 10,000 IN STOCK AT THE
50L6 .. 10/ anrﬂ POSSIBLE PRICES.
3524 ... af- Write for complete list.
gﬁg’m 29é SPECIAL OFFER. 4 Valves : 1 each
aele S IR5. 174, 1S5 and 354
New Sylvania LASKY’S PRICE 32/6.

126 POST FREE.

1S4 9- 1A5 9/- 6J7 66 EF39 76
384 0- NS8G 5/- HL2 3/6 12K7 10/6
1T4 g+ XP 5/- KT2 3/6 618 10/6
1R5 8- XH 3/6 6K8 13/8 EA) 218
185 9/~ 305 9/~ US50 9~ EBC33.. 76
1G5 9- 6K7 6/6 ECH35 .. 13/6 L6 .. 10/-

LASKY'S BADRIO®

Lasky'’s (Harrow Road), Ltd.,
370, Harrow Road, Paddington, London, W.9

Telephones :

HARROW ROAD. PADD:
Hours :

CUNningham 1979-7214.
MAIL ORDER AND DESPATCH DEPARTMENTS :

Mon. to Sat. 9.30a.m, to 6 p.m.

All Depts.
485-487,
INGTON, LONDON, W.10.
. Thurs.. half day, 1 p.m.

Postage and packing charges (unless otherwise st.ated) o orders

value £1—1=. 0d. extra .

2s. 0d.

extra

; Xtra
over £10 carriage free unless specifically stated otherwise A]l
goods fully insured in transit.

EX-ALM.
R1155.
Brand new and unused. Aerial
tested before despatch. Sup-
plied complete mth 10 valves.
Circuit : .F.O., R.F.
Amp., two 1.F. Stages. "Magic
Eye. etc., eto.
5 Frequencv ranges :
0 Mc/s :

/s ;200

RECEIVER TYPE

Supplied in maker’'s original
wood transit case. LASKY’S
PRICE. £11/19/6 Complete.
Carriage 12/6 extra.

11155 RE-

l" 1) \l(DDIuL
VEF erial tested
betme despat,ch Complete

with 10 valve:
LASKY'S PRICE £7/19/6. Car-
riage 12/6 extra.

FULLY ANSEMBLE
POWER PACK AND OUT-
rPUT STAGE FOR R1155
RECEIVERS. For use on
200-250 volt A C mains. Wired
and complete with valves.
LASKY'S PRICE. 798
Carriage 5/- extra.

INDICATOR UNITS TYPE 233

Contains 1 ecr. tube tyne
VCRI7, and 11  valves :—
3 EF30 ¢ EB34 : 3 SP61 . 2

EA50. Also hundreds of com-
ponents, resistances, switches.
etc., ete. On metal chassis,
in g'rey enamel steel case.
Size :—18 x & x 8ins. LASKY'S
l’lll(‘h 69/8. Carriage and
packing 10.6 extra.
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COPPER INSTRUMENT WIRE (ex-stock)  EUREKA & CONSTANTAN
ENAMELLED TINNED COTTON SILK RESISTANCE WIRES
— = COVERED COVERED “ALL GAUGES STOCKED *!
SWG Inch 2 ozs 4 ozs 2 ozs 4 ozs 202s 4o01s. 20125. 4oz h A .
16 .064 1/4 2/~ 1/4 2/- 1/4 2/- 1/4 2/ &b E (5 &3 EhUE
17 .05 m 2 lr 2 14 20 i 2/) GERMANIUM
18 .04 /2 1/4 / 1/4 2/2 / 2/2
19 040 14 23 = = e 33 i 35 CRYSTAL DIODES
20 .036 /5 2/4 1/5 2/4 1/5 2/4 G.E.C. GLASS TYPE 5/16in. x 3/l6in.
21 .032 1/5 2/5 1/6 2/5 1/5 2/5 B.T.H. LATEST TYPE MOULDEb IN
22 .028 1/6 2/6 1/6 2/6 1/6 2/6 THERMO-SETTING PLASTIC
23 .024 17 2/7 17 2/7 17 2/7 Both Wire Ends for Easy Fixing.
24 .02 17 2/{8 17 2/8 17 2/8 46 each 214
25 020 /8 2/9 18 2/9 s 2. D ek
2% 018 18 2j10 18 210 1/9 2/11 B8.T.H.SILICON CRYSTA|L VALVE
27 0164 19 211 179 2/11 yie 31 3/6 each, postage 2:d.
28 0148 19 3/~ 19 3/- 110 32 Fixing Brackets 3d. Extra.
29 .0136 10 3/1 110 31 1/t 3/4 Wiring instructions for a cheap, simple
30 .0124 1/10 3/2 1711 3/5 2/- 3/6 but high quality Crystal Sec included
g; ,g||g ”H gﬁ %ﬁ 343 2/1 317 with each Diode and Crystal Valve.
010! 2/1 8
33 .010 2~ 3/5 22 3/10 2;3 3§|| CRYSTAL SET
34,0092 2/- 3/6 2/3 4= 2/4 4/2 INCOR
35 .0084 2/1 3/7 2/4 4/2 2/6 4/5 ORPORATING THE SILICON
Bomionowm X om ¥4 CRYSTAL VALVE
38 006 23 4;_ §/9 an N en REcAdyustal(:)le Iron Cored Coil.
9 .0052 2/4 412 /10 5/2 —_ — EPTI G
40 ,0048 2/5 4/4 3/ 5/6 4{7 8/2 B N ; LU )
0 0044 I/6 ertor 179 per oz Polished wood cabinet, 15/-, post 11d.
42 004 N 2. ® A REAL CRYSTAL SET, NOT A TOY
43 ,0036 2/3 o O 2/6 ,, .,
44 0032 3/- . .. - CRYSTAL SET
:2 88%2 ;{: D o -57_ éi statlmvs._ dbut I6wi:hP Germanium
47 and 48 swg Enam. and 47 swg E.5.5.C. wires in stock. State needs. yeta lode o eres i
All above postage extra. POST ORDERS ONLY PLEASE. Send stamp for comprehensive lists. B.A. SCREWS, NUTS, WASHERS

33 BOURNE GARDENS, LONDON, E.4

POST RADIO

SUPPLIES

TEL: CLISSOLD 4688 & 2021

soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES,
ALL DIAMETERS.

CORONATION OFFER'!

The coupon below will
save you MONEY/

Let I.C.S. perfect your knowledge of radio and T/V.

To mark the Coronation International Correspondence
Schools Offer their standard Home Study Courses at
specially reduced fees for o limited period only. These
include RADIO ENGINEERING ° RADIO SER-

VICE ENGINEERING RADAR, ELEMENTARY
ELECTRONICS, ADVANCED . SHORTWAVE
RADIO RADIO T/V TECHNOLOGY and

training for the following examinations : B.I.R.E, °
P.M.G. CERTIFICATES FOR WIRELESS OPERA-
TORS C. & G. TELECOMMUNICATIONS *
C. & G. RADIO SERVICING CERT. (R.T.E.B.,) °
C. & G. RADIO AMATEURS, etc,, etc. ’

But ACT NOW-—Don’t miss this chancc of obtaining
an I.C.S. training at reduced fees! Fill' in the coupon,
stating the subject in which you ore interested, and
POST TODAY.

170C. 1.C.S., 71 Kingsway, w.C.2.

* Dept.

! INTERNATIONAL " CORRESPONDENCE SCHOOLS|

(Dept. 170C). !nternacional Bldgs.. Kingsway, London, W.C.2, I
| am interested in your Coronation Offer.

Since 1945 1.C.S. have trained

159,000 ambitious men.

YOUR OPPORTUNITY!

We are holding a

Please add sufhuu\l for post and packing.
lacge variety of misceltaneous quantities of Government surplus
on show at the RADIO CENTRE. Come and pich out your bargain,

MAIL ORDER SUPPLY CO,

33, Tottenham Court Road, London, W.I.

of brand new equipment at
unrepeatable Buargain prices. Summer sale
Come 1o the Radio Centre and
inspect at your leisure—or
order from the selection listed
below ! RANDY UTILITY ELEC- £ 3. d.
212 0
£ s d IVALEK ORISTAL SETS.. 10 0
ACTINA SUN LAMP3 L1212 0 LOUDSPEAKERS 10in. P. M. 18 @
ACOS GP20 PICK-UP3 ... 219 6 LAMPSHADE & TABLE
ACOS MIC-30 CRYSTAL STAND 7 8
MICROPHONES 3 30 MICROPHONES !or Desk
BPL or Quadrant 1 ¥A use Complete 811
3iin. METERS 21 0 MILNES lOm HI-FI Loud-
BSR 3-VALVE Amphﬂer . - spelksrs chassis.. ao 3 0
chassis-spraved, anti-rust, METE
11 x 31 x l}jin.  ONLY 2 8 0-2503mpmeter2!m dia. 10 0
BROWN 4000 ohm M.C. 0-3.500 volt D C. METER,
Earpiso 3 8 n. dis. 100
CONRADL P GRAM UNIT 0-560 Mlerolmmetar 3!ln
ONLY 2 53 0 2786
*COLLARO 3'RC521 Three- 'WAINS TRANSFORHER
speed Auto Changer ... 19 10 0 400-0-400 v. 150 m/a
*COLLARO 3'RC522 Three- with heater windings ... 115 0
speed Mixer Anto Changer 12 12 0 MAINS MOTOR- 1/18 h.p.
*COLLARO ROCS511 521 78 with 3-speed Reduction
r.p.m. Auto Chnnger oog 8 9 Gearbox (lrom 1 r.p.m),
*N.B —Crysta) dual heads. 48 9 exira. D.C. m 13 o
Crystal LP or 78 Heads, 48 9 extra. PLESSEY 3-speed AUTO-
Mag. Heads, 25 - extra. CHANGER complete ... 16 0 0
DECCA 33B 33-138 r.p.m. PAINT SPRAYER “SPRI-
RECORD PLAYER in 12 8
rexine case 819 8 ROTHERMEL HAND MI-
EKCO SOLDERXNG PEN- CROPHONE 2ADS8 ... 212 0
CILS. 6 or 12v. D.C. .. 17 8 RECTIFIERS, Selenmm,
EXTENSION SPEAKERS in 300 v. 80-70 m’a . ¢ 8
Plastic cabinet . 15090 TALLON 8in. Viewmaster
G.E.C. Safety Rubber-hladed Console Cabinets 1010 ¢
FANS for A.C. mains ... 418 8 TALLON 9in. Viewmaster
HANDY UTILITY SANDER Table Cabinels ... ... 350
POLISHER . 710 8 TAMSA Oscillator Coils ... 8 11

We also have a very

The Radio Centre
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ANSISTORS

SOME FURTHER DETAILS OF THIS NEw " COLD CATHODE" VALVE
By F. E. Henderson

ANY rcaders of this journal arc by now

\/I familiar with the modern crystal rectifier,

which is finding its way into present-day
radio cquipment and many television receivers.
The small size, robust construction and practically
indefinite life of thesc little rectifiers have made them
of very considerable interest to manufacturers of
radio and television sets. Their satisfactory per-
formance is leading to their more widespread use as
replacements for the thermionic diode in many
positions in the recciver.

Although the germanium crystal valve appears
at first sight a very simple device, the successful
manufacture of a consistent product has proved by
no means simple. However, methods have been
discovered 1o muake not onlty crystal valves that
rectify but also ones for use as amplifiers and
oscillators.

We now see reports about complete amplitiers,
radio receivers and even television sets functioning
without the use of a single thermionic valve, and
the question no doubt arises in many people’s
minds—is the new germanium triode, or ** transistor
as it is called, really supplanting the thermionic valve ?

To get our thoughts clear about this, let us briefly
see how this “ cold cathode ” valve works, whether
it can readily replace the thermionic valve, and
whether it is likely to become a large-scale production
reality in the near future,

What the Transistor is

Germanium is an clement which is classed as a
semi-conductor, that is, an element which has
electrical properties half-way between an insulator
and a metal.

When a metal point is brought into contact with
a semi-conductor such as germanium (or silicon),
there is an interchange of electrons at the point of
contact, the net flow taking place from semi-conductor
to metal point.

The transfer of electrons tends to accumulate a
negative charge in the metal, while the semi-conducior
is left positively charged. This state

“reverse T voliage of the order of hundreds of
volis before ™ breakdown ™ occurs at the contact.
Alternatively, with high impurity contents, diodes
can be made which will only withstand reverse
voltage of the order of a few wvolts, but which
give high current for low ~ forward” voltages.
Such diodes give very high rectification efliciency
at small signal levels.

Before we can proceed and consider the next step,
there is an important hitle bit of chemistry which
must be understood.

If it were possible sufficiently to magnify a photo-
graph of a piece of germanium (or any other element
for that matter) we should see that its mass was
composed of atoms of the element, each atom with
its electron satellites, the whole forming a crystal
lattice structure, i the germanium were a perfect
crystal, there would be a regular crystal pattern ;
i the germanium were not perfectly pure, but
contaminated with another ¢lement, the resulting
crystal patiern would no longer be perfect, but would
cither have some excess electrons which could nort
fit into the structure or a shortage of electrons giving
rise to gaps in the structure.  These gaps are known
as " holes.” The presence of these excess electrons
and * holes ” gives rise to conductor properties. A
crystal with surplus electrons will more easily part
up with them than absorb more of them, while one
with a deficiency of electrons will more eastly absorb
other electrons. In other words, the resistance 10
the flow of current is higher in one direction than the
other, depending upon the pature of the semi-
conductor, and its impurity content.

A specimen which conducts by electrons alone is
called n-type since the current carriers are negative ;
a specimen deficient in elecurons conducts by move-
ment of the position of the residual ** holes,” and is
called p-type since the current carriers are virtually
positive. Thus, if germanium contains an impurity
content which results in there being an excess of
electrons, it will conduct by elecirons flowing out of 1t
(or by holes flowing into it) : such germanium is n-type.

of equilibrium exists until an ex-
ternal voltage applied between the
semi-conductor  and  the  contact
disturbs 1t and causes a low of
current,

When the metal point is made
positive, the resistance offered to
the clectron exchange is reduced-—
this s the forward direction for
applied voltage. The application of
a negative voltage, however, gives
rise to a high resistance, the value
of which depends, among other
things, on the impurity of the semi-
conductor.

A germanium crystal of very small
impurity content can  withstand

Fig. \.—Actual sizes may be judged from ithis illustrarion.
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If it contains excess holes it will conduct by electrons
flowing into it (or holes flowing out of it): such
germanium is p-type.

Point contact germanium diodes, we have secen,
may be designed cither with the purest germanium
obtainable (to withstand high reverse voltage) or
containing an impurity which will give it n-type
characteristic (to give higher forward currents for a
given applied voltage).

Elements which produce n-type germanium are
arsenic, antimony and phosphorus.

Let us go one step farther.

Suppose we take a crystal of n-type germanium

Single crystal germanium
Point contacts (Base)

Xand v Tﬁp

™~
Emitter Colfector

moulding

Insulating “ 4
[~

Holes \t-f _:/E(ecrrons

Emitter Base Collectnr
Fig. 2.—Germanium  Fig. 3.—Point contact transistor
base (barrier laver). (of the construction  illustrated
in Fig. 1).

and apply to it r7wo metal points very close together. A
potential applied between the germanium and one
point X on Fig. 2 will cause an electron current to
flow across the contact whenever the voltage on the
metal contact is positive with respect to the crystal—
in other words the point contact corresponds to the
anode, and the crystal to the cathode in a thermionic
valve. (The above assumes the second point contact
Y open-circuited.) Now suppose we apply a voltage
across the second point contact Y and the germanium
but in the * reverse ™ direction, that is, with the
crystal positive with respect to the metal point.
Without the first positively charged contact X
present, any current passing between Y and the crystal
will be very small due to the fact that in this condition
the crystal rectifier is in the reverse or high resistance
condition. But the moment electron current flows
into X, it is found that the current flow between Y
and the crystal is increased; in fact the current
passing between Y and the germanium can be about
the magnitude of twice that flowing between X and
the germaniun.

The germanium crystal in this arrangement i3
known as the * base,” the positively-charged contact
X as the " emitter,” and the negatively charged
contact Y as the * coltector.” (Fig. 3).

The arrangement described is known as a ** point
contact ™ transistor and features of its application
and design will be explained later.

Next, let us revert to our p-type and n-type ger-
manium for a moment. We saw how a germanium
crystal with an impurity content to give an n-type
characteristic is more ready to give than to receive
electrons—in fact it has a surplus supply—while
p-type germanium contains 4 number of spare
“ holes ' to which clectrons may fit.

From this it follows that a picce of p-type ger-
manium in contact with a piece of n-type forms a
natural rectifier, without any point contact, an
arrangement which has its advantages by way ol

o

greater current-carrying capacity, but also has its
disadvantages -at present principally concerned with
difficulties of commercial manufacture, and also
in its frequency limitation in use.

It also follows that as we progressed from the
point contact diode to point contact triode, so with
the p-n junction diode we can move one step farther
to the junction triode—or * junction transistor.”

Fig. 4 shows diagrammatically how this is arranged.
In this case the two metal points X and Y in Fig. 3
are replaced by two small blocks of p-type germanium,
while sandwiched between them is a thin layer of
n-type germanium.

In this class of transistor the basic principles we
saw operating with the point contact class still

Emitter Co/lector
_l P-type p=type
Germanium ‘ Germanium
n-type
Germanium

Fig. 4 —Thickness.or r-rype layer
is less than 1/1000in.
Diagram of one form of junction
transistor  {(another  form  would
te n-p-n, with p-type sandwiched
layer).

hold. The one p-type corresponds to the ** emitter ™
and the other p-type to the " collector ” while the
n-type is the * basc.,” In operation, the collector is
biased in the reverse direction and the cmitter in the
forward direction, the forward emitter ecurrent
resulting from electrons attracted from the ** base.”
A negative voltage applied to thc second p-type
germanium causes the desired increase to the collector
current, which may be considered as a necgative
direction current in this case.

The junction transistor may be either of the p-n-p
type, as illustrated in Fig. 4, or of the alternative
n-p-n type, depending upon the method of manu-
facture. In operation, the n-p-n typc makes the
emitter negative and collector positive ; the p-n-p

(Continued on page 413)

0 T
ElEETS

b
Bsse Collector

Emitter Symbo/ for point contack
Transistor
N\
10K l/)gE e, T
Input o - Outpur
Flrsv ?

®

Fig. S(a).—Diagram and symbol of transistor.
Fig. S(b).—Basic circuit for determining transistor
characteristics.
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L R ) . Open to callers 9
Terms C.W.0. or am. to 5.30 mam.
C.0.I0. NO (.0.D. @ Sat<.until 1_p.m
under £1. Postage DS D g‘l?,“'l:ll(.ltllgl!lu{:is'l‘.
/L extra under £1. (LEE ) LTD. Sl Please enclose

S.AK. with all
U9 extra under £3.

SPECIAL OFFERS. Germanium Crystal
Diodes. 2/9 ea. ; Midget Mains Trans-
formers (size approx. 2! x 3 x 2!in.).
Screened Primary 220 240 v 50 ¢/s. Output
250-0-250 v 60 mA. 6.3 v 25 a. Only 11/9.
Small Filament Transformers, 220 240 v.
input. 6.3 v 1.5 a output, 5:9. Auto Trans-
formers (with separate 1.t. 6.3 v 1.5 a,
0-110-200-210-230-250 v 50 watts, 4/9 each.

BATTERY ST CONVERTER KIT.
All parts for converting any type of
Battery receiver to All Mains, A.C.
200-250 v 50 c¢/s. Kit will supply fully
smoacthed h. 1: of 120 v 90 v or 60 v at up to
i) mA. and fully smoothed 1.t. of 2 v at
up to la. Price complece with circuit,
point to point wirlng diagrams and
mstxuctlons only 48'9. Or ready to use,
7/9 extra.

PERSONAL SET BATTERY SUPER-
SEDER KIT. A complete set of parts
for construction of a Unit (housed in
Meteal Case, 51in. x 3}1n. x 1}in., to replace
Batteries where A.C. Mains supply is
avaxlable Input 200-250 v 50 ¢’s. Qutputs

90v10mA and1.4v 250 ma, fully smoothed.
For d-valvereceivers. Price complete with
ciui‘mt, Only 29/9. Or ready for use, 7/9
€

ILT. ELIMINATOR AND TRICKLE
CHARGER KIT. Input 200-250 v A.C.
Qutput 120 v 40 mA, fully smoothed. and
rectified supply to charge 2 v acc. Price
with steel case and circuit, 29/6. Or
ready for use, 6/9 extra.

BATTERY CHARGER KITS

For Mains 200-250 v 50 c/s.

To charge 6 v acc. at 2a., 25 6.

To charge 6 or 12 v acc. at 2 a, 28/6.

To charge 6 or 12 v acc. at 4 a, 49/9.
Above consist of transformer, full wave
rectifier, fuse. fuseholder and steel case.
The kits'can be supplied fully assembledat
an extra cost of 6'9 each.

EX-GOVT. VALVES (NEW)

Each Each Each
T3 /111 6SNIGTL19 1625 53
19| 3524GT 10/6

iR5 /11 | 6V6G 811 |
351 /S| BVEGT 108 i CT YLl

5Y3G 811 |6X5GT 89 |
UG 10/6 | TV 9 |EF3%  g11
524G 9/6 | 17Ch 611 EF3 78
6AL5 9/9 |8D2 211 EBI1 9/9
6r6G 811 /9D2 /11 | EFSL  9/9
GAI\éG 1179 | 954 V11 | MUY 9/6
e 21li1ome 273 | MS/Pen 519
JKTG 611 12KTGT10/6 | RK34 111
WR8G 11/9 | 12K8GT10/6 'SP+  5/9
T6G 1l'p |12Q7GT106 |Spel 211
6QIG /11 | 128R7  7/9 l us0 8/11
6SL7GT11/9 | 15D2 59 [VUI20] 211

CATHODE RAYTUBES. (Full Picture)
VCR 517, 29/6, plus Carr. 5/-.
VCR139A, 19:6, plus Carr. 5/-.

LX-GOVT. I'l‘l-))l\‘. Pye coaxial plugs
and sockets, 76 doz. prs. Belling-Lee
moulded type 5-pin and 7-pin plugs and
sockets, 1/11 pr. Int. Octal Valve Screen-
ing Cans. J piece. 13 each. 11/9 doz.
Bak. Tubulars, .02 mid 5,000 v. 1 9.” Meters
M/C 2in. scale 0-5 amps, 12.6.

FLECTROLYTICS (Current production.
Not ex-Govt.)

Tubnlar Tyhes Can 'Types
84F 330 v 1/9 BuF 450 v 23
81¢F 450 v 1/11 8uF 500 v 211
8UF 500 v 2/11 16uF 450 v 2'9
16HF 350 v 2/3 A4HF 350 v 211
181F 450 v 219 32/:F 350 v 2/11
16uF 500 v 3/11 404F 450 v 4/11
24 4F 350 v 3/6 -8/¢F 350 v 3/9
324F 350 v / 8-8(F 450 v 3/11
324F 500 v 5/9 8-161¢F 450 v 4/8
8-161F 500 v 4/11 16-164F 450 v  4/11

HF v '3 16-321F 350 v 5/3
SOUF 12 v 1/3 32-32¢F 350 v 4/11
50uF 50 v 2/3 32-324F 350 v 5/11

32, THE CALLS, LEEDS, 2

A I'l'Sll-l’L'LL 3-4 watt HIGH-G.AIN |
AMPLIFIER FOR £3/12/6. For Mains
input 200- v 50 c/s. Complete kit of
parts including circuit diagram and
instructions. (Point-to-point wiring dia-
grams available for 16 extra). Amplifier
can be used with any tvre of Feeder
Unit or Pick-up. This is not A.C./D.C.
with ‘‘ live ” chassis but A.C. only with
400-0-400 v trans. Output is for 2-3 ohm
speaker. (We can supply a very sultable
10in. unit by R.A. at 31/-.) The amplifier
can be supplied ready for use for £1 extra.
Full descriptive leatet 1 -.

MASTER INTERC ()\L\l. UNIT
pl‘O\'lSlon for up to 4 " Listen-Talk Back
Units.' high gain amplifier enasles
speech and other sounds emanating from
the rooms containing remote control
units to be heard at the master control.
The unit isin kit form and point-to-point
wiring diagrams are supplied. A Walnut
Veneered cabinet is included. Mains
input 1s 200-250 v 50 ¢/s to 300-0-300 v
trans. Sound amplitication 4 watts.
Price only £519'6. Listen-Talk Back
Units " can be supplied at 21/- each. Fuil
descriptive leafiet 1/-.

EX-GOVT. SMOOTHING CHOKES
330 mA 5 H 50 ohms, potted 12¢
mA 40 H Tropicalised .o 178

with

enquir
SGOVTE. TRANSMITTER RECEIV-

. Type TR9. Complete with valves,
45 -. plus Carr. 5/-

COAXITAL CABLE, 75 ohms. {in.,
vard.

DIAL BULBS, M.ES., 65 v 0.15a, 8 v
0.15 a. 6:9 dozen.

SEELENIUM R l-‘C'l‘lFlT‘l{s 230 v 50
mA, H.W. (small), /9. 120 v 40 mA. H.W.
(small) 39. 26v1aH.W, 311 612vla

.46, 612v2a F.W. (brldge) 10/9.
6'12 v 4a F.W. (oridge), 18/9

CILASSIS, 16 s.w.g.
minium. Receiv:

[DAN
E

104,

Undrilled Alu-
Type 6 x3& x1}in., 2/6 :
310 x 5¢ x 2(n., 3/9 :
lZ x 8 x 2tin., 53 !
in.. x 8 x 25in.. 811 :
Amphner Iype (4 sxded) 12 x 8 x 2iin..
7/11 ;16 x 8 X 24in., 1/11 ; 14 x 10 x 3in.
30X 8 x 2}in., 13'6.

SILVER MICA CONDENSERS. 5, 10.
15. 20, 25, 30, 35, 40, 50, 100, 120, . 200,
200, 330, 400 470, 500. 1,000 (001 mfd)
000p1d (.002 mxd) Sd. each, 3/9 doz. one

WILLIAMSON  AMPLIFIER l\ll‘

Complete in every detail and to author’s

250

20 mA 5 K5 ohms, potied (1591111 Soec: 10niy 14 gus.

100 mA 8-10 H 100 obms ... . 61 VOLUME CONTROLS with 1

100 mA 5 H 100 ohms, Tmplcallsed L. 48 spmdles all v;ﬂues ms;" sm%é‘ﬁ (!1:,19?
50 mA 50 H1,250 ohms. potted 8/11 with S.P, switch, 3/11.

EX-GOVT. BLOCK l’ APER MANS- | WIREWOUND POTS.: 20 ohms, 5K. 20K,
RRIDGE TYPE CONDENSERS 25K. 50K (medium length

4/1F 500V T.C.C. ... / s . S50 1081 1,
84F500vT.C.C. ... 4/9 P.M. SPEAKERS. All 23 ohms, 5in.

EX-GOVT. ITEMS (EX EQUIP.).
Selenium Rects. 250 v 50 mA, 4/9. Smooth-
ing Chokes, 100 mA 5 H 100 ohms, 4/6 ;
200 mA 10 H, 12,6. Valves : EB34 (6H6),
1/6 ; SP61. 23 : EF50, 4/9 . Mains.
Trans. 230 v Input. Outputs 350-0-350 v

160 mA, 63 v 6 a, 5 v 3 a, 20/6. Motor
Geéxelator;. 12 v Input, Output 180 v
D

Plessey 13 9, 5in. Goodmans, 14;9. 6iin.
Elac 14/11. 6!in. Plessey with 5.000 ohm
trans.. 14 11, 6!in. Goodmans 18/9, 8in.
Plessey 15 Bm R.A. Heavy Duty, 18/9,
10in. Rola "9 6. 10in. Plessey 18/6.

M.E. SPEAKERS. Al 23 ohms, 6!in.
Rola field 700 ohms, 119, 8in. R.A. field
600 ohms. 129, 10in. R.A. field 1 ohms,
23,9, 10in. R.A. Fleld 1,500 ohms, 23/9.

R.S.C. MAINS TRANSFORMERS

Interleaved and Impregnated.
TOr SHIROUDED, DROP THROUGH |

250-0-250 V70 mA.6.3v25a
260-0-260 v 70 mA.

350-0-350 v B0 mMA. 6.3v2a.5v 28
250-0-250 v 100 MA. 6.3vda,5v3a
300 v 100 mA, 6.3 v-4 v, 4 &, c.t.

3a
350-0-350 v 100 mA, 6.3 v-4 v 4 a. C.t.
0-4-5v3a -
350-0-350 v 150 mA.6.3via, 5via

350-0-350 v 150 mA, 6.3v2a,63v2a.
5, v3a .. . . ...29/11

FULLY SHROUDED UPRIGHT
250-0-250 v 60 mA. 63 v 2a,5v 2a

Midget type 2}-: 3-3in. 176
350-0-350 v 70 mA.6.3v2a.5y2a 18/9
260-0-250 v 100 mA, 0-1-6.3 v 4 a

H5via . 259
200—0250v103mA GJvoa 5via.
for R1355 conversion 209 |
300-0-300 v 100 mA, 0-16.3 v 4 a,

0-4-5v3a 259
350-0-350 v 100 WA, 0-463 v 4 a.
0-4-5v3a 9
250-0-350 v 150 mA, 6.3via 5via 33/9 |
30(;0850v160m~\ 63v62a. 63v3a, -l
... 45
350-0-350 v 250 mA, 63 v6a. 4v8a, I
-2-6 v 2 a, 4 v 3 a for Electronic
Eng. Telewsor .6%/8

425-0-425 v 200 MA, 6.3 v-4 v 4 a c.t.
63vi4vda,ct 0-4-5 v 3a, syit-
able Williamson Amplifier, etc -

450-0-450 v 250 mA, Gavsa 63\ a. ]
5v3a ... 85/8

E1.T. TRANSFORMERS
2,500 v 5 mA. 2-02vlla2"l—.v
1.1a for VCR97. etc. ... .350-

ELIMINATOR TRANSFORMERS

Primaries 200~250 v 50 c/s. Output.
120v 40mA ) 1]

11 ‘

| Standard Pentode. 8,000 toa’;s

(FULLY
GUARANTEED)

Primavies 200-230-250 v 50 ¢/s Screencd,

FILAMENT TRANSFORMERS
All with 200-250 v 50 ¢/s pxmmr:es :
2a.76 0—4—63v211,,9 12vla., 711 ;
63v3a,911 : 63vea, 176 ; 0246-63
via, 169 12v 3a or 24v 15 a., 17/6.

6.3 v

CHARGER TRAASFORMERS

All with 200-230-250 v ao c s. Primaries :
3-8-15 v 1.5 a, 149 9-15 v 3 a, 16/9 :
0-9-15v6a, 229 04-‘)15-‘74v3«1. .,29,

SMOCTHING CHOKES
250 maA, 8-10 H, 100 ohms
250 mA, 3 H 10 ohms

200 mA, 3H 80 ohms

150 M A, 6-10 H, 100 ohms
100 mA, 10H 100 ohms

=

PORHOBEDS

[

o
T TRty

60 mA, 10 H 400 ohms

OUTPUT TRANSFORMERS

\113%"91: Battery Pentode 66 :
4. e

Small Pentode 500002 {6 3.0

Small Pentode, 8,000 to 34
Standard Pentode, 5,000 to 3/

1 for

Multi- ratm 40 mA. 30 :1
: 1, Class B Push-Pull

60 : 1.90 56
Push-! Pull 10-12 Watts 5V6 to 312

1502 149
Push-Pull 10—12 Watts to match 6V6

to3-5-80r15/2 .
Push-Pull 15-18 Watts to matel

. etc., to32or 150 Speaker ...22;9
Push-Pu}l 20 . high-quality
sectionally wound, 6L6, KTES, ete.,
w0 3, 7.5 or 150 (secondary in 4
sectionsof 3.7¢) each) .4
Williamson Output Trans. exact Lo
author's spee. ... s .. 85/-

WwWWW._americanradiohistorv com
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HAVIEN'T YOU OBTAINED YoU'R

mainsdroppers.

WAVECHANGE SwWiIrTel
—New Midget 2p. 2w.. 2p. 3w..
2/6 ; 1p.12w., 2p. 6w.. 3p. 1w,
4p. 3w., 3’6, Standard Yaxloy
type : {two bank) 4 p. S5w.,
6p. 3w.. 8p. 2w.. 2p. 1lw.. 7 6.
All ahove have 2in. spindles
and arc NOT Surplus

METAL RECTIFI
tln"house. 14A86.
! 3, 6,

216 ; 36EHT45 23/8 IBEHTS0.
28'- ; S.T.C. Type K3/100. 14,8

K345 9-: . 53: RM2

6'3 ; RM3. u‘.

*Q-MAX C CUTTERS,—Chas-

sis Punch complete with Key :
124: iin.. 134
1iin.. 16-; 13in.
v liin. 199 ;

:  lin. Square,

HUNTS MIDGET MOLD-
SEAL CONS.—.1 mld. 150v.,
1/8 ; .02 m[d. 150v.. 1/6 ; .
mid. 350v., 1'8 ;.01 mid. 350v..
18 ; .02 mfd. 600 v., 1/2 : .001
mfd. 350v.. 1 3 ; .002 mfd. 350v..
13 : Mldget Electrolytics.
32-32 mfd. 250v.. 2in. x lin.. 9 - ;

16 mfd. 250v., 4 -.

*Gain *Sensitivity *Troublefrce working.

Linecord, ctc..

have been avoided.

" MLAINS DROPPERS (New).
—.2a 950 ohms. .3a., 800 ohms,
5-: Midset, 63; Linecord
.2a. 100 ohms {t.. .3a. 60 ohms

ft.. 8. per ft, ADCOLA Pencil
Bit Irons.
25 6.

200-220v.. 230-250v.

TRANSFORMERNS,
.. 12/6'. Wearite MB800,
21 uper Midget RSRS, 21
All tor 16:) Ke/s, incl., Weymouth
P1 type. 15 - per pair
JACKSON.—Midget
enclosed Twin
Trimmers. 11.-:
Drive Assembly, 27/6 :
276 : TFull Vision,
Squarc-p]ane. 13/-.
COLVERN PPRESET WIRE-
WOUND POTS.—100, 250, 500,
1 K.2K..25K.,5K. 10K,
20 K., 25 K.. 30 K.. 33each
FILAMENT TRANSFORM:
ERS,—200/240v  to 6.3v. 3 a.
12 6 . 200.240v. 6.3v. 15 a.. 86 ;
200240v. to 3-30v. 2a.. 24/-.
CHASSIS.—~TFour sides folded
with Angle Brackets (alu-
minium). 6in. x 4in.. 590 ;
8in.x6in., 73 :10in.x7in.,8 3 .
12in. in.. 9:3. All 2!In. deep.
All prices include postaze on
chassis.

Perspex

ruLL r

“ MAXIMITE > plans ?

A modern Super-Midget Superhet. onlv 6in. x 3tin. x 2{in. Latest modern miniature components used. Lo ensure maximum
No surplus parts specified ; therefore avoiding possihility of leaky condensers -
and inability to supply exact specified components over a lengthy period. The receiver operates on A.C./D.C. and large
+ANS, including point-to-point wiring, 1 -, post free.

COILS,—Al>ll Wearite P type, | VIEWMASTER WEB PARTS.
3/= cach. Weymouth “H" type, | -~Width Control. 10'- ; Boost
39 each : “K" type, b5/-:|Choke. 59 ; ame Trans
CT2W2, 10'6 a pair : CS3W3, | 25'6 : Line Transformer. 32/8 ;
12/6 a pair ; T.R.F. Coils. | Focus Magnets. 226 Vision
MW/LW, with rcacmon. 7/8 a | Chassis, 18'6 Sound and T.V.,
pair. * Viewmaster * Coiis, | 18/6 ; Bracket, /- ; Scanning
London 20 -. Birmingham, Coils. 53.3.
aolme Mosa% Kirk o' Shotts, | .
envoe, K per

IEelp el RESISTORS.—Surplus § and
VOLUMI CONTROLS 1 watt, 4d.: watt, 8d.:

Less Switch, 2/9 | with switch,
4/3. Midget. 3/ and 5/8. All

values. T2 sizes stocked.
T.C.C. —Picopack 1 mfd.. 250v.,
2 m!d 150v., 10 mfd. v.. VIEW \I h\\ll R ENVELOPES
mid. 12v., 2/8 ; 100 mfd. 350v., | 7/9 post Lre
%356% H [2(;‘30 3m[6/9 60v.. 10/~ ;
mid. 3v.. . 001 mfd .
6 kV.. 6/~ , 12KkV., 10 - : 15 kV., ISNTANCE 1A D-
10/~ mfd. 6 kV.. 10/~ : 4.000 ohms, 126 a
1 mid. 7 kV (Dubilicr), 20"
CHOKES.—40 r.a. Midget
5/6 ; 560 m.a., loH 66 ; 90 m.a.
182 11'?/5 '7,.5% v 1}{200 °§"“S VALVES. — S 1 offer
. 8 m.a. 5Hy.. 19/6 ; A — Special offer.
Surplus, 150 m.a. 5H.. 776. KK32. BC32, AC6'PEN.
R.F. Chokes, TV diode, L9, VP23, MS PEN.  KF35.
"-: M.W./L.W. 26 Audio TP25 all at §/-,  Pen2h.
5,000 ohms, 10 - QD&I/& 61513T, 6X5G, 114 .
SCOTCH BOY TAPI,—1,200[t., &
35 -. Spare reels. 4 6.

Ié'[lidgcc TV Type (New), § watt
.

1 watt, 8d. All standard

CYOU CAN RELY ON US ™

l‘ \IDI" \‘Iﬂl“’l"l’\'“ ‘_"'. 444, WANDSWORTH ROAD, CLAPHAM,

Our No. 12 Catal ) . 7L%§D%Nq6§.W'.8. Telephone : MACaulay 4155
ur No. atatogue. price ] 05 . g . 1 Buses. S.R. ati LW S W
Postage : Over £2 tree, betow 10,- 6. £1, 9d. I S Station : Wandsworth

FRee To AMBITIOUS

DIRECT FROM THE
[rowmes:]  ENGINEERS! MANUFACTURER
gq Have you sent for your copy ?.

£2,1'-

DULC!I RADIO/RADIOGRAM CHASSIS
A/C 100-120 & 203-250 VOLTS

‘ENGINEERING . Fu'ly Guaranteed. Sy
OPPORTUNITIES’ WHICH IS # . 5 5K
R Vighly inf X YOUR PET || Allchassislliin, f i
1s « Iughly informative X Tin. x 8iin.
guide to the best-paid SUBJECT? high. Latest
Lneinsering pests 4| Mochanica vz || ey e valves
3 ) 1 g 5
quichly prepare at home Ci ef"’ca’ ng 6BES, ("'B A_6-
on “NO  PASS_—NO ivil Engineering | | A6, 6BWS, 634,
FEE” icrms for a R:dl'o E"[f',neé""g Flywheel  tun-
recognised cngineering TG [ ing, Negative

Aeronautical Eng,
Production Eng.
Ruilding, Plastics,
Draughtsmanship
Television, etc.

feedback over
entire audio
section. En-
graved knobs.

quatitication,outlines the
widest range ot modern
Home-Study Courses in
all branches of Engineer-

ing and cxplains the
benetits of our Employ- GET SOME
ment Dept. I you're LETTERS Mode) B3.
earning less than £15 a AFTER YOUR || Three Wavebands. Long. Medium. Short. £12 12 0
week vou cannot afford NAME ! Gr"gm switching ,.on W/(}hange switch, / /
to miss reading this A.M..Mech € 3 Position Tone. Price, Tax Paid
unique Mook, Send for M.l Model B3, Plus Push PPull Stage, As B3
vou copy to-day— ip‘ ll %g with extra valve 6BW6. Output 6 “atc max. £1 5/1 5/0
FREE. A.M'I'H ] Consumption 55 watt. Price, Tax P
L= PON ===~ L '_ Model B, Six Wavebands 11-116 metres continuous in 5 ranges
FEE EeU 4 : AIEIROAES (4 BANDSPREAD) and MW.185-550m. Six
Please send me your FREE 144-page ] TR position Tone Switch (3 radio-2 gram). Price, £1 5/1 5/0
W " ENGINEERING OPPORTUNITIES "' s AMBHCLRE. Tax Paid
*NAME v aTY & GUILDS BUILT TO HIGHEST PERFORMANCE
g e e ’ GEN, CERT. STANDARD & SPECIFICATION
1 ADDRESS OF EDUCATION
Q Escutcheon lor 9in. x 5in. dial, 49 evtra, Matching sheakers
D etc., etc. P.M. tyvpe 2ohms. 8in. or 10in. available. Chassissent under money

*Subject or

bark #uarantee conditions against retnittance. Free particulars

'tha: interests me i By . from—
British Institute of Engineering Technology,
: 409B, Shakespeare House, B I E l' THE DULCI CO. LTD,
0
i1, Stratford Place, London, W.I 97 VILLIERS RD., LONDON N.W.2. Televhons : Willesden 7773
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type makes the emitter positive and the collector
negative.

Problems
From the foregoing we can get an idea as to
some of the problems facing the manufacture on a
large scale of reliable high consistency transistors.
Thus, the first necessity is to obtain a single
perfect crystal. To this must be added a closely

COLLECTOR VOLTAGCE

-50 -40 -30 -20 _ -10_ o
- ¥ v T
]
o
b
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| 2
F2%
)
L3S
>
Fig. 6.—Collec- Las
ror current-
collector voltage e
characteristics  for a [
rypical germanium
riode,  for various Fe
enuirer currents.

controlled amount of another element to give an
impurity content of about ! part in 100 mitlion.

With the point contact transistor the maximum
clearance permissible between the points is only
about five thousandths of an inch, and this clearance
must be rigidly maintained in spite of severe mechani-
cal shock or large temperature variations.

With the junction type transistor, not only must
the degree of contamination of the p-type and n-type
germanium be very closely controlled, but so must the
thickness of the sandwiched layer, and all these
problems must be faced and overcome before we can
safely take the transistor out of the experimental
field and place it alongside, and complementary to,
the thermionic valve as a dependable commercial
product. This day is surely coming.

How the Traonsistor Works

Our next stage is to apply the principles of the
transistor to practical amplification circuits.

Fig. 5(1) shows diagrammatically and in symbol
form a point contact transistor, and Fig. 5(b) gives
a basic amplifier circuit for such a transistor. Meters
are shown inserted for the purpose of measuring the

Ay

-

i
S

=
+1

o I

Fig. 8.—Germanium triode R.F. amnplifier.
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emitter voltage and collector current, and by plot-
ting a graph relating collector voltage with
collector current for a number of values of emitter
current we can obtain a scries of curves, indicated
in Fig. 6.

By inverting the page. the similarity to a typical
family of Ia—Ea curves for a triode valve becomes
apparent, and on these we can superimpose a load
line for the value of the collector load resistance.

So far so good ; but here it is imporiant to realise
that we cannot use thc transistor ds a voltage
amplifier exactly as we would a thermionic valve.
This is because whereas in a valve the anode current
is controlled by the grid roliage (and in receiving
types, other than in some cxceptional cases, grid
current 1s normally absent) in the transistor, the
collector current is controlled by the emitter current,
which may be quite considerable.

d -

-
T 2oV
ce,

A

amh AAY

[

Fig. 7.—Circuit for current gain with point-contact
transistor,

In a transistor a typical figure for the ratio of
emitter current to voltage would be 100 to { mA/V.

Hence the input impedance of the device is
low.

On the other hand, the ratio of collector current
to change in collector voltage is low, the reverse of the
condition aimed at in valve operation.

Hence the output impedance of the device is high.

From these facts we see that a situation exists in a
transistor amplifying circuit different from the usual
valve circuit.

Referring back to Fig. 6, we see that with a load
resistance in the -collector circuit the change in
collector current is relatively small, but a substantial
voltage can be developed across the load resistance
when positively biased voltages, and, therefore,
current changes, are applied in the emitter circuit.

We must, therefore, take into account both current
and voltage in applying the transistor to an ampli-
fying circuit, and for this reason the device must be
looked upon as an amplifier of power—not voltage,
4s In the valve.

The greatest obtainable power output from the

:

TN

- 0V
=
+
Output
Fig. 9. —Germauninm itriode oscillator circuil.
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crystal triode or transistor is very much less than that
from a normal thermionic power- valve—in their
present stage only about 30 milliwatts—although with
future development, particularly on the junction type
transistor, some increase may be expected on this.

Practical Circuits

Now for some practical circuits to which the
transistor can be applicd as an amplifier or as an
oscillator.

We saw that for the collector current to flow, the
emitter must be positively biased with respect to the
germanium basc, and that in an operating condition
there is a net flow of current Aowing into the base
from the colicctor. A resistance Rb in series with the
base and the source of collector voltage will therefore
have a potential drop across it corresponding 1o the
current, and as this resistance is also in series with
the collector current it will act as an automatic
positive bias for the emitter.

Now the bias resistance is common to both input
and outpur circuits, and it will be seen that here we
have the condition for positive feedback, which may
be enough to cause instability, and disastrous oscilla-
tion, to the point of destruction of the crystal.

This is becausc increase in collector current will
cause an increase in voltage drop across Rb and a
corresponding increase in the cmitter bias voltage.
This results in a risc in emitter current, a further
increase in collector current. and so on, until the
collector circuit ultimately becomes so large that the
transistor will burn out.

Fortunately, this cumulative effect may be con-
trolled by inserting limiting resistances in the collector
and emitter circuits, and our practical amplificr
becomes more like Fig. 7.

Only about 20 voits is required for the D.C. power
supply if a high reactance (i.e. high A.C. to D.C.

resistance ratio) load is employed, such as with an
output transformer, suitably designed for malc.hmb
the high output resistance” of the tran5|stor into its
final load.

In the point contact transistor the current gain is
greater than unity, and very convenient oscillator
circuits can be developed around this device. It is,
however, not very suited to an audio-frequency
amplifier because normally the power gain obtained
1s only about 20 db per stage of amplification and
because transistor noise increases with decrease of
frequency. lts main applications are in computors
and electronic exchanges where limitations of gain
and noise do not matter. In the junction type tran-
sistor, the current gain is always less than unity, and
its main application is in low-frequency amplifiers ; a
low volitage (usually about 3 volts) power source only
IS necessary.

All the foregoing will show that it is not practicable
to consider the transistor as a direct replucement for
the valve in valve type circuits, but with appropriate
circuit design, transistors may be connected in cascade
to provide quite a considerable degree of ampli-
fication with a small expenditure of D.C. power.

A typical circuit for a radio frequency amplifiec
using point contact transistors is shown in Fig. 8 and
a circuit whereby the device can be used for generating
continuous oscillation in Fig. 9.

The germanium triode or transistor is an im-
portant development in the ficlds of radio communica-
tion, industrial control gear and in instruments such
as computors. Its appearance wilt be commonplace
in such ecquipment once the manufacturers have
successfully transferred the device tfrom an experi-
mental to a large-scale production product, but we
still have some way to go in that direction at the time
of writing, and it must always be borne in mind that
the crystal is complementary to the thermionic valve,
and valuable service will be found for both.

News fros

COVENTRY A’\I\TEUR RADIO SOCIETY

Hon. Sec. : G. Lines. 142, Shorncliffe Road, Coventry.

THE Mdrs/Cam Annual Inter-Club Transmlllmﬂ Contest
results are now being studied by the respective committees.

Mr. T. R. Theakston. B.Sc.. gave one of his ever-popular talks
on mathematics recently, when he guided members through the
rocky path of Calculus with charm and humour.

Club Night-on-the-Air has been suspended for the summer
months, but usual meetings continue fortnightly at the Y.W.C.A_,
Queen's Road, at 7.30 p.m.

The socicty were joint winners with Stourbridge und District
Amateur Radio Society in the annual R.S.G.B. Affiliated Sacieties
Contest, and thanks are due to Fred Bowman GIFAB for plucing
his rig at the Society’s disposal Tor the event.

THE ROCHDALE RADIO AND TELEVISION SOCIETY
Hon, Sec. : J. Riley, I, Darley Bank Britannia. Bacup.
WEEKLY meetings are held at 1, Law St., Sudden, Rochdale.
at 7.45 p.m. and all mterusud in radxo are invited to visit
us. new members will be welcome.
The club will shortly be on the air with the club call sign of
GIYD.

HASTINGS AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec. : W. E. Thompson, 8, Coventry Road, St. Leonards-on-
Sussex
0

1

the Clubs

The committee thought when they laid plans to get members
to make a simple receiver one evening that they would catch every-
body napping. How wrong they were ! From a handful of bits,
two teams designed and constructed within an hour receivers to
work in the 80 metre band.

The first-class communications receiver built by our member,
F. Blakemore, using the CRI100 tuning unit and the handbook,
reflects great credit on his workmanship., Considering that he had
never attempted making a radio receiver before, he fully deserved
the praise everyonc expressed tor a fine job of work. He set him-
self a high standard, achieved it, and can iustly be proud of it.

The club will be exhibiting at the Hobbies Exhibition. July
4th to 11th, inclusive. to be held in the Indoor Bowls Pavilion,
Falais Road, Hastings, during Carnival Week.

YORK AMATEUR RADIO SOCIETY
Hon Sec. : G. F. Nottingham, G3DTA, 3!, Carr Lane, Acomb.

THE club is open each Tuesday and Thursday. 7.30 p.m. to

10.0 p.m. and is situated in Fetter Lane, York. (Facing the
rear of The Queens Hotel.) Thursday is the general meeting
night and once a month talks lectures and demonstrations are
given. The last one on Tape Recorders,” with a practical
demonstration of a very good home-built instrument by Mr.
Linfoot (G3IGCX). s very well received by all. It was decide:



www.americanradiohistory.com

\

418

PRACTICAL WIRELESS

July, 1953

from onc of the knobs is laid in, taking care that the
grub sciew is not covered. lLead is then added to fill
up the tin, and if too deep for the boss which has been
selected, this latter may be raised with a pair of pliers
and the gas jet turned out to permit the lead to cool.
The only difficulty likely to be experienced here is in
accurately centring the boss, and to assist in this the
tin may first be marked out and thin wires twisted
round the boss and cut to hold the boss in the exact
centre. If a lathe is available the block of lead may, of
course, be turned down afterwards to make an
accurate flywheel, but this is not essential.

The large drive is obtained by placing two shallow
lids back to back, and driving through them three
brass brads, riveting them or soldering them to make
a large pulley. N8 great depth is required in the
groove, but one edge is cut away as shown to accom-
modate the cord which is turned in and attached
afterwards to a short spring soldered to the drum.
The position is not critical, The second knob boss is
then attached to the centre of this large pulley, either
by soldering, or any other preferred means, again
making certain that it is accurately centred.

Finally, the large rectangular sheet of aluminium
or other metal is obtained and a hole drilled to
accommodate the one-hole fixing bush in the desired
position, and a further hole at the centre where the
condenser spindle will come through. This will
depend upon the position of the control spindle in
relation to the chassis in use, The two pulleys from
the curtain railway device are held at the top corners
by short bolts and lock-nuts. When completed, the
metal plate should be attached to the chassis, either

by means of small angle brackets attached to the top
of the chassis, or by bolts through the front runner
of the chassis. The nylon drive cord is wrapped round
in the manner shown in Fig. 3, and the drive turned
until the cord is drawn to its maximum position in
one direction. Then a metal pointer is soldered to a .
small strip of thin brass which is clamped over the
horizontal portion of the cord (at the correct end of
the dial, of course), and the control rotated to wind
the cord in the opposite direction. If the cord is not
fully wound when the pointer is at the other pulley,
a stop will have to be provided to avoid the drive
being overwound with the result that the pointer will
not always register in the same position. Alternatively,
the pointer may be attached to the cord temporarily,
and the pulleys placed in position only after the drive
has been operated in order to find the scope of its
travel.

When finished a piece of good quality Bristol
board should be attached to the front of the metal
plate and the drive attached to the condenser.
Stations should be tuned on all bands and horizontal
or vertical lines, as desired, should be ruled on the
board and frequency, wavelength or station indica-
tions’ marked by logging. These may afterwards be
filled in in coloured inks, and the whole protelted by a
sheet of glass held either behind a cut-out in the
cabinet front, or on the drive plate by means of small
blocks of rubber cut out and attached with suitable
cement, An escutcheon may be made up in any
preferred fashion, either with metal cut out, or thin
picture frame moulding suitably coloured or -
varnished.

A New Tape Recorder

’1‘HE ELA Department of Philips Electrical Ltd.,
announce the release on the British market of a
new magnetic tape recorder—type E1..3530: a portable,
twin-track device designed for operation on A.C,
mains, 50 cycles persecond,on voltages between | 10 and
245, and possessing a number of interesting features.

Simplicity of design, greal ease in operation and
quality of reproduction, are threc of this new
recorder's most important features among many
others embodied as a result of Philips 25 years’
experience in the making and marketing of sound
reproducing cquipment.

The twin-track recording of this new model is for
a tape velocity of 33}in. per second, giving it a tape
consumption which is one fourth of that of single-
track recorders with a tape velocity of 7lin. per
-second. Music and speech reproduction are of the
highest quality.  The tape length of 600ft., on a
Sin. diameter reel, affords a recording or play-back
time of one hour. The particularly high magnetic
qualities of the Philips tape ensure the elimination of
noise and distortion in the sound reproduction. The
same tape can be used thousands of times without
any perceptible wear of the tape, or deterioration in
the sound quality.

The equipment has 2 heads, the crasing and the
combined recording/play-back head. During record-
ing. the erasing head erases any previous recording
still on the tape. During play-back the erasing head
is switched off. Because of the high-frequency A.C.
used for erasing and pre-magnetising the tape,
sound reproduction is rendered more completely
noise-free. A special advantage of this recorder is
that the recording play-back head is de-magnetised

when changing over from recording to play-back,
and vice-versa ; this further eliminates noise.

A * magic eye,” operative only during recording,
indicates the recording level by lighting-up immedi-
ately the appropriate knob is put in the recording
position. The " magic eye ™ serves also as a warning
that the erasing head is switched on. :

Play-back

The play-back amplifier has an output of 2.5 watts,
fully sufficient for use in small halls. The built-in
loudspeaker ensures clear and true-to-life reproduc-
tion over the audio-frequency range. There are
output sockets for connection to an extension loud-
speaker and to headphones for monitoring purposes,
An output is provided on the recorder to enable
recordings to be transmitted over lines to an existing
amplifying system.

The recorder is supplied with a crystal microphone
equipped with a table stand, and 1} yards of cable.
The high sensitivity of this microphone enables it to
be used, if necessary, at a considerable distance.

Telephone conversations can be recorded quite
easily with this recorder by the use of the Philips
Telephone Coil, type EL.3970. This coil needs only
to be put under the telephone and connected to the
2mV, 0.5 Megohm input of the recorder. No
connection with the telephone itself is necessary.

A programme indicator, type EL.3979, can be
attached, if required, to the recorder. This can be
used for noting accurately and finding quickly par-
ticular parts in a recording, and is likely to be of
great help for educational institutions.

The complete equipment, which weighs 32lb., is
supplied in a case covered with washable plastic.
There are compartments in the lid for the microphone
with table stand and 2 connecting cables.

WWw.americanradiohistorv com - !
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ohm NEW ALL
Volume Controls ' 80 CABLE COAX ‘BOXL‘D VALVES GUARANTEED
Midget Fdiswen type AN R 1A 1816 Hb q 81124 8 EY5 2/
Lang spindles. Guaran. 'l‘lé]\nﬁ\ﬁn, i’” K :l ?n' [ “(g 3'/6 ,;J_:,) 8|12 \7 %00/0 EY‘J!; lsﬂg
teed 1 year aivthene nsnlarel | e G786 1ORS 1080y has o
LESS Swe . S.P. Sw NOT EX. GOV. | T g [ 5 W8uvia e
3. 4/ 10d. per yd. I - J0.6/ELI1  10/6
IR COAX PLUGS, 1/2 each. ‘ ' 108 PY80 11/
ALL VALUES.—I0K. to | SOCKETS, 1,2 each. 106 /8
2 MEQ. LINE CONNECTOR, 1/2 38 0 8
BALANCED TWIN FEEDER per vard 6d. X 10 89001 8 e
TWIN SCREENED FEEDER per yard 1/-. 1 8 jwug /6 18
TRIMMERS. Ceramic. 5. 39, 70 pf., 8d.; 100 pf, | /6T I 34
135 250 pi.. 1,6 600 1f., /9, 9 2.9
RESISTORS. ,\n Valnes: § w., 4d.; } w. 63, | g v 1;2
| .. 8d. T 4
WIREWOUND RESISTORS.Hect mukes Mivia- 12 61 106
ramic Type.—3 w. 1.9 | : 6 8/6
10 w., 20 ohm to 8 K a ohlu o | 9T 12/6
10 K., 2/8; 5 w. Vitreous, t2 3 ) 7/8(E 1078
W/W POTS.—Min. T/V Trpe Ire-Set. b 132 1078

9/6 EFIL
/8 EFO2

1 i 7 /

in knurled and \l\)tfe‘ 2, 0, 30, 100, 200, 500 t €610 12477 10/8
[N s 10 K., 15 K, 20 K SPECIAL PRICE PER SET :

., 5 K., Short sp.. 3 G. 1R5, 174, 185 and 334 - 328

- 2 o P' tvpe '3/~ each. Midget | 4K~ 0K7. 6Q7, 8V6, 5Z4 40/~

Qsmor “ Q7 type, 4~ each. All ranges. OEFY1 for Pract. Tele. A.¢ /D.C.TV 85/~

O/P TRANSFORMERS.—Tapped small pentole. | yIEWMASTER. Sct 12 valves, 6710/~ With

3/9. Heary duty 70 ma.. 48. Ditto, tapped. 49. | nvsl. £7. TELEKING.—Set 17 valves, #9 10s.

L.¥. chokes 10 h. 65 ma., 4/8. 20/23 h. 100/13) | BARGAIN CORNER. 3

ma., 12/6. 5 h. %50 ma., 15/-. 15 h 100 ma., 10/8. | \eore sohler s0/40. 18G.. 5/6 } Th.; 4d. vd.

MAINS TRANS. Made in our own workshops to | T.cv wite 18 to 22 s.w.g., per yd.. 2d.; I'VC

high grade specitication.
impregnated.
1} amp., 7/8. 230-0-35
ditto 3’)0-0“}00 ditto
auto type, 35/-.

famu. Sectionnlisad,
inductance 7011,

Heater Trapa. ) Ltppe«l pri,
80

-0
Teleking, 30'—

Fully inter-leaved at

Iv. 4

211- View

Part. Post and Packiug 1/- extra please.

ELECTROLYTICQ ALL
*8/450 v. R.K
*8/560 v. Dubilier
*10/500 v. Dubilier 2/6
*34+R/500  Dul.
16/450 v. T.C0. 3/68

*16/500 v. Dublher 4/-
84 14/450 v. B.E.C. [N
T4 )0 v Hunts 58
B+ 18, . Dubllier 5/8
* Ing. l'ulu. wire enels.

3 v | ed,

m;ter,
‘peemls or re-wimils.
QUALITY P,P.O/P TRANS. 20 w., special stulloy $a.
Jow leakage witlings, primary
leakage inductance 0.075H. Second-
ary Impedance 4and 15 okms. Pri imary inipednice to
imlividual requirements, fully shrouded and ter-
minated. 3 gns, Ditto, ag above, 15 w. output, 2! zns.

W | Conuecting wire, 10 colours. Single or Stranded,

LOUDSPEAKERS P.M., 3 OHM
3in, Plessey. 12 6.
14/8. 8in, Plessey. 156,

10in. Plessey, 25/-.

yid. B7G Valveholder anl Screening Can. 1/8.
V holilers, actal, pax., 44.; moubted, 83, ; BF30,
B7G, 9¢.; BRA, BOA, 1/-: BI2A, L3,

5in. Lectiona, 13/8. Clin. Plessey,

KNOBS GOLD ENGRAVED Walunt or Ivory,
Ilin. lam., 1,8 each. * Focr " Contrast,”
* Briiliance, Rrillian,ce— Ou, O, Oon-0H,”
wime,”  Vol.—On-Off,”" " Tane,” " '‘Tuning,™
reble “ Bass.” W meclmnge, - din-
TYPES, NEW STOCK M., L. Gram.,” ° Record-Play
16416 430 v B.E.C 5/8 n[{htneﬁ" ditto Plain, 1/- each.
v. BR.C. 4~ | P oand V. 6d. £1 orders post free, Lisls 3d.
*. 00 v. Dubibier 5/
*23/25 v. Dubilier 1,9 RADIO COMPONENT
*30/50 v. T.C.C.  2/-
o0 mid. 350 v. t.c.c 618 | 3 olaeds SPECIALISTS
250 mid. 254 v. 8/6 | 307, \VHITEHORSE ROAD, WEST CROYDON

TOGGLE SWITCHES. TH0
MEADVALE ROAD, EAST

Ex-Govt. ¢ On-Oif,” 9
Al others C#n Type.

1463

d, | Mail Ocders 71

CROYDON

| MAINS
x 1in).
ea. 43,

= ol

RADIOGRAM CHASSIS.—A.C.
A waveband superhet.
inenrporating Jelayeil

5 valve

cireuits, S
Bize 13In.

ing 5/-.

CONDENSERS, new stock, best makes.— 00F mid

i kv, T.C.C., 5/6 Ditto, 125 kv., 9/8. a2

\|unheﬂ~ 8 kv., 2/8. 2 pf. to 500 pr.. Bd. .U0L

-0 02 mid. 430 v. Tub., and .1 mfd. hll \
03, .1 mid. 500 v, Tab., 1/-

N0 v., 1/9. .01 Smagus, short eud!, 5d
WAVECHANGE SWITCHES.—2-pole T-way, 2/€:
4-pole 3-way, 3/9, 2-pole 5-way, 3/9, etc.
PLESSEY SINGLE SPEED TURNTABLE and bigh
jmpedance maguetic pick-up, brand pew
boxed, £4.10.0. Carringe and insurance 4/1.

SENTERCEL MID3ET H.T. RECTIFIFRS, 125 v.
100 una., 5/9; RM3,
Two required for 250 v., etc.
230 v. 273 mea., 21,
SENTERCEL F. H e,

K3/160 13 kV.. 21/8 ;

—RMI,
TV, B

4 kV., 8,8;

X atin. x

30 ma., 5:3;
120 ma., 7/-.

Zin.

45,
78, I\J 23, 830 ¢, 56

CRYSTAL DIODE.-

RT.H., 28

H.R. PHONES (3.G. Brown) 15/8 a pair.
Ja, 180 ohms per foot,
per toot, 2-way 1,6 a yard, 3-way 1/8 a y.
SLEEVING.—Variona
34, yd.;
DROPPERS.-

LINE CORD,

3, +pm,,

Sin.
uhins,

AV.C

RMm?2,

colours,
5 oun., 5d. vd.
Adjustable
.3 amp. 804 ohuns,

1,
d

alng

RECTIFIERS,
K3 Ihn. 8 kV., 1
KV., 8/2; K340 3.2 kV.,

-Very sensitive.

2

stitlers
2 amp., 1600

GL.B.C,

.

200 239 9.
Latest techuique
and NEG.
tehed gram position and P
Coniplete mth apeaker.
Huge purchase of current inddel enables ns to
at amazing bargain price of £10 15s,

fees1ha

. sackets.

1 ma.
K

40 ohns
i

yk NOW

READY |

ﬂm,jkywa

TAPE RECORDING MANU
Complete Building |

b

INSTRUCTIONS

for making a
DE LUXE TAPE RECORDER |

36 pages packed with inform- l

ation,
amplifier

drawings,
wiring
PRINTED ON HIGH QUALITY | Complete

lans and |
p
diagrams

ART PAPLR |

Direct from:

FRITH RADIOCRAFT LIMITED,
LEICESTER

3/6

PLUS 3d.

POST

OR THROUGH ANY OF

Ww. H.

SMITH & SON'S

BOOKSTALLS

| Recording

REDUCED PRICES for SKYWAY RECORDING UNITS

Increased manufacturing facilities have made possible substantial price reduc-
tions on the RECORDING UNIT in either kit or complete form. We ure now
also able to offer kit parts separatcly. or in sections, to meet the needs of those

who already have motors and recording heads on hand.
| also available.

RECORDING UNIT
unit  kit,
motors and heads

all

parts  except

Recording unit kit, mdudmg motors but

less heads

Recording unit kit, 1ncludm moxors and

heads .
| Recording unit compleu.,
tested but less tape and reels .
Recording unit with tape and rcels

| RECORDING AMPLIFIER
Complete amplifier kit, less v..ilvcs

\\lr(.d and

Complete amplifier kit, with -~ su1plus
valves ...
amplifier  kit, with B.V.A.
valves ..
Complete amplifier. wired and tested

with B.V.A. valves

Cash Price

£5.15.0
£9, 5.0

£12. 39
£14.14.0
£16.16.0

£19.19.0

payments are

Nonthly pmts.

Easy p

Deposit

£2. 0.0 4}
£3. 50 7
£5. 50 12
£6. 0.0 12
£6.15.0 12
£4. 7.9 9
£5. 00 11
L5120 12
£6.180 12

Parts Price List .md Descrlptlvc Leaflet on request.
EXPORT AND TRADE ENQUIRIES FOR KITS, COMPLETE
AND MANUALS ARE WELCOMED

at
at
at
at
at
at
at
at

at

£1.0.0
£1:0.0
£1.0.0
£1.3.0
£1.5.0
£1.0.0
£1.0.0
£1.1.8
£1.50

UNITS

FRITH RADIOCRAFT L.

69-71, CHURCH GATE, LEICESTER

PHONE 58927
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! The demand of Industry for our trained
students is still greater than we can supplyr—
and is likely to remain so for many years.
We offer

FULL TIME DAY COURSE
1 year course in Principles and Practice of
Radio and Television.

Next course conunences 24th August, 1953,

Wiite for FREE BROCHURES giving
delails of the above, of our 3-year course,
and of others.

’ E.M.1L. INSTITUTES—the only college which
is part of a great industry.

SOUTHERN RADIO’S WIRELESS BARGAINS

TRANSMITTER - RECEIVERS. No. 18. Mark I1l. Brand new,
complete in original packing cases. Complete with all atcachmants.
Headphones, aerials, microphones, tappers, etc., and complate set
of spares. including duplicate set of valves, £18.
TRANSRECEIVER No. 18, Mark IlIl. As above less attach-
ments. Complete with valves. Guaranteed perfect, £7/10/-, plus
7/6 carriage.

TRANSMITTER RECEIVERS (Walkie-Talkie). Type 38, Mark .
With 5 valves, microphone, headphones, aerial. Less batterias
Fully guaranteed £4/15/- post paid.

RECEIVERS. Telesonic, 4-valve battery portable. Compleie
with 4 Hivac valves. Contained in“metal carrying case. Easily
convertible to personal portable. Brand new, £2, including

conversion sheet.
RECEIVERS R109. Complete with 8 valves, Vibrator pack for
6 volts. Contained in metal case with built-in speaker, 1.8 to 8.5
megs. Guaranteed, £7/15/-, plus 7/6.
INDUCTION MOTORS, shaded pole A.C.
2,800 r.p.m. Ideal for recorders models, etc.,
GRAMOPHONE MOTORS. Garrard |ndurnon 100'250 volts

120/240 volts,

AC., 78 r.p.m. Brand new with turntable, £4/17/6.

LUFBRA HOLE CUTTERS. Adjustable Jin. to 3'|n 5/9
THROAT MICS., with lead and plug ... .. 4/6
PLASTIC MAP CASES 14 by 10%in. .., 5/6
STAR IDENTIFIERS, A-N type, in case o™ o 5/6
WESTECTORS W x 6, WII2 . o oo 8 I/~
MARCONI aerial filter units 0 46
CONTACTOR Time Switches in case . . 1/é
REMOTE CONTACTORS for use with above 7/6
RESISTANCES, 100 assorted, wire ended 12/6
CONDENSERS, 100 assorted tubular and mica 15;-

G.E.C. MINISCOPES MB861B. Brand new, in carrying case, with
plugs, etc.. £12/10/-.
WOBBULATORS, for above, £4/19/-,

E.M.LLINSTITUTES (Dept.32A) IR Fult fist of Radio Books 2!d.
10, PEMBRIDGE SQUARE oMUY HUNDREDS OF FURTHER LINES FOR CALLERS.
LONDON, W.2. MARCOMIPHOMNE
l: BAYswoter S131/2. COLUMBIA SOUTHERN RADIO SUPPLY LTD.
* 1AL ETC. 11, LITTLE NEWPORT STREET, LONDON, WwW.C.2
GERrard 6653
Mine  Detectors.  Consisting  of  2v.

amplifier. complete with valves, satchel.
search coils. headphones. etc. Ideal for

MIGROGRAM AMPLIFIERS

\NEW GOODS ONLY
~,

focating metals. hidden treasure, etc.| N P.&P
buried in ground Price 45-. Carr.36. E £3 19 6 2/64
sSmall Chassis. 4! x 8! x 1iin. Drilled for
3 valvle;d Volume control switch, 2 8. WM z‘,‘ X 50 V.. aO X 12 v..
Post s 5 o 5 &
Larze Maznets as taken from magnetron o Tubusl)?lr: "tog ‘64 wlkld upt%o‘.l(?()(l).,).z ?"'2’ ?t"ro
uni%-(;;.ﬁvﬂlghtpagprogb 9 1?;;«. t\)\210131 lift. up D 5. 25 Monided WMicn i to2 G
to 30- bs. Price 30-. Pos b 8 ‘ i o
Kesing Relays, As used in 1151 Trans- E 1. fo. HEei) B T e e T e (TS
100 pf., 9d. ; to ;30 pl.. 1 10 1,000 pf,, 1
mitter. These contain 5 sets of change- L 2.000. 3.000 pf.. . ’
over contacts and 2 sets of make contacts Vo l;l' M N S.—Lg. Spdls.. all
t;,;:’kéllf‘:e(;lv{gnﬂ\Plct?‘l-b 6. B‘l%;‘& e ' Fits inside your record player Jeaving | Values, 3« : with Sw.. 5 : with D.b. sw.,
Direction Indicator-.  Containing two | room for speaker. Dimensions {0in. x 3}in. 59 &eml Mids. type. L2 meg, 4'-;
2 . 3 A th ; D.P. sw 6/6 Wire Wou*\d
50 micro-amp. meters, <cale marked .| x 2%in. 4 watts quality output. Suitable X..

and R. Brand new & hoxed. 8 6. st 103,

for all speakers and with standard or L.P.

6 :

q . . val 20'
Crystals,  Plug-in tvpe 6510 KC. d&ﬂr) KC. pick-ups. Built in powerpack for 200-250 v. L . \aslll'lis: 5 wu '{‘El:
GG (D) XGh TRHID 6/ (3 Doy A.Conly. Valves 6)7 and 6V6 available at ! 0% “on ABOVL PRICES. ~"Wirz
Our new list, No. 10. now available. 20/- per pair extra, if required Other d.3w.to5k..1/9; Sw.tos k. 2
Price 6d. inland. 1 6 overseas. Air Mail. moadels up to 10 watts, o t'1(2 g( 2% tTe\gns.ﬂl:1 Orders up c(:
5 . - bost 6d. [ w 4] - odo s over. pns
A. T. SALLIS 6d. stomp for illustrated detalls tree. Cash with order. no C.0.D. ; lists 5d.
93, North Road, Brighton, Sussex | ELECTRO - ACOUSTIC LABS RAD'°LECTE(°UNl"(,“l-p

'Phon : Brighton 25305,

TAIN—ROSS-SH!RE, SCOTLAND

22, FILAN

MAKE SOLDERING A PLEASURE'!

“TYANA”

BY USING THE SOLDERING IRON

Reg. Design No. 867804 1 6,9

The Perfect Small Soldering instrumenr
@ Adjustable Bit. @ Easy to Handle. @ Weight approx.
4 o2s. Overall length 11" of the Iron and dizmeter of the
bit #4”. @ Heating Time 3 min. @ 40 Wact economy
Consumption @ Standard Voltage Ranges (other Ratings
Available on Request) @ Long Life and Efficrency
@ Replacement Elements and Birs always available
Just the Convenient lron Reguired for Intricate and

Fine Soldering
Maintenance Service for Industrial users

FL

‘-__—_*g__,-

British made by .(—KENROY LIMITED,

1527297, Upper Street, Islington, London, N.1
Telephone :

Canonbtiry 4905-4663

»

SPARKS’ DATA SHEETS

are the Satest and Finest Constructional Sheets of Guaranteed
and ested Radio Deugn;

Al
I'U( ,\l U IPART

BATTERY DESTGNS
I-valve Med.-wave portable.

Gaol

2-vaive portahle. Fine ‘phone results M/L,

1 2-valver. M I waves. Fine speaker results.
\ Populal
] A more powerful vorsion of the atove.

S-valve TLRUP. circuit. Good ranze and pbowar.

circuit.

* d-valver High rensitivity T.R.F.
1L waveo. A tine set,

1.7 d-valve all-wave superhet.
v selective. Ideal for a nortable.

Data Sheets o above. 32! each., past free.
Many other designs available. Send 2'd, stamp for my latest list.

Great ranze an!

Illl'.ll N IHA

L. ORMOND SPARKS (P), SNt Shuust:

o)
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home-constructed short-wave or communi-

cations reccivers has to contend with is
that of selectivity. There is litile fun in assembling
an elaborate receiver only to find that other stations
mess up the sidebands of the wanted one or, due to
frequency drift, swing right across it, periodicatly
blotting it out. With the latter 1t is impossible to
do anything, as overmodulation of the transmitter
alone will cause frequency shift up

ONE of the principal dithculties the builder of

to five per cent. or more and that
is entirely in the hands of the
transmitteg engineer, but with the

former condition it is possible 1o
remedy the situation Lo some extent

by means of selectivity control. 2
That some such control is necessary

will be obvious to anyone who

regularly listens on the congested short-wave bands
ol to-day.

It happens (0 be one of the chief advantages of
the superhet receiver that almost all the selectivity
characteristic is concentrated in the 1.F. amplifier,
the R.F. section being devoted essentially to the
climination ot second channel interference and
straight amplification, and since the L.F. amplifier
has only to deal with a tixed range of frequencies
it is possible and practical 1o adjust the response
curve to suit our requirements or even 10 suil a
number of ditfering requirements. In fact, such
an adjustment is necessary when it is desired to
sccure a good compromise between sideband cutting
and interference from adjacent channels.

There are a number of ways in which this can

F{f%flq_

/st J and
IFT l IFT
00;5 O/ 02.5 OO
,/
Fig. 2.—Practical arrangement of the Fig. 1 circuit.

IFT /ET
E "C/l |c3
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RT-WAV
SIECIHION]

VARIABLE SELECTIVITY IN SHORT-WAVE
RECEIVERS

By T. W. Dresser

be achieved, the most primitive being a mechanical
device which changes the distance between the coils
(and therefore alters the coupling) but this is seldom

encountered nowadays and, I any case, is far
too difficult for the amateur to construct. This
mcthod, fike most seclectivity controls, has some

drawbacks, principally loss of gain, but this IS not
of a serious nature and can usually be compensated
for by driving the existing I.F. stages harder or
adding a further stage if it is deemed necessary.
That, of course, is at the discretion of the constructor.
In Fig. | are given threc basic circuits for I.F. coup-
lings, in each case using two 1.F. transformers placed
back to back. There are other arrangements but
in the main they are variations of those shown.

& i
s

—
fer -FJ
1 ! 1
8 C
1.—Capacitive reactance coupling.

Fig.
The Circuit
The circuit in Fig. 1(a) provides capacitive reactance
coupling by means of the common condenser C2,
and the bandwidth may be varied by altering the
value of this condenser. Fig. 2 is a practical re-
arrangement of this circuit which will provide
bandwidths of from 7 to 12 Kc/s by switching con-
densers.  This compares favourably with the majority
of communications rcceivers, few of which have a
narrower bandwidth than 6 Kc/s. Fig. I(b) is a top-
end coupled circuit in which the bandwidith can be
controlled by varying the value of C3, and similar
capacity condensers to those used in Fig. 2 will give
a similar range of bandwidths. In Fig. 1(c) an induct-
ance is substituted for the common coupling con-
denser of Fig. I(a) and again, by varyving the amount of

E___

ZOO/u,uF

6.11./8 28|ss |00
alala

.||".

Figs. 3 and 4.—Fur1/rer praciical circuit arrangements.
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inductance in circuit ‘the bandwidth can be varied.
Fig. 3 is a practical arrangement using a tapped coil
and providing the same bandwidths as the previous
circuits.  The coupling inductance is wound on a
bakelite former 2in. long by fin. diameter with 65
turns of 24 S.W.G. enamelled wire, tapped at 11, 19,
27 and 38 turns from the earthy end of the coil.
Similar control of selectivity can be secured by
substituting resistors for the condensers in Fig. 2

(d

Fig. 5.—A practical coil arrangement.

and a practical circuit using them is given in Fig. 4,
The values of the respective resistors are shown on
the schematic, but it is possible that some difficulty
may be met in obtaining such low values and it
would probably be advisable to build up a resistance
strip similar to that wound by the writer. The
former was a bakelite strip &in. thick by %in. wide
by 4in. long wound as in Fig. 5 with Eureka resistance
wire. The taps were anchored to short lengths of
18 S.W.G. tinned copper wire bent tightly round the
former close to the end of each section as shown.
The 6 and 18 ohm sections were wound with 38
S.W.G. Eureka, the 28 ohm with 40 S.W.G. and the

55 and 100 ohm with 44 SW.G. All' windings were
close wound.

There are numerous other methods for attaining
the same end, such as the tertiary winding LF.
transformer, the circuit of which is given in Fig. 6.
These were frequently used in older receivers but
they are clumsy and cumbersome arrangements,
and npecessitate elaborate switching and special
types of L.F. transformer which cannot readily be
wound at home.

The theory underlying all these arrangements is
somewhat involved—a moderate explanation would

To grid
Fig. 6.—dn LF.  trans-
former with a  tertiary ; g_'
winding. ’ §
To HT+
o AvC

occupy the greater part of this journal—and for that
reason it has been omitted, but for those who are
interested reference can be made to the Radio Hand-
book by Langford-Smith, Radio Data Handbook
issued by the Federal Co. of New York, Terman’s
Radio Engineering and the Proceedings of the
I.R.E., vol. 23, page 594, June, 1935 and other
sources.

Electronics Equipment at Farnborough

AT the Operational Display of Military Electronic
Equipment, held at Farnborough, in May,

Mullard, Ltd., exhibited a wide range of valves,

clectron tubes and magnetic material components.

Included in the display of valves and electron tubes
were transmitting valves, hydrogen thyratrons, C.Z.
multi-reflection tubes, magnetrons, klystrons, ranges
of BY9A and B7G miniature valves, rugged and reliable
valves, battery and mains-operated sub-miniature
valves, flying lead valves, photocells, instrument
and radar cathode-ray tubes, image converters,
stabilisers and voltage reference tubes, electronic flash
tubes and cold cathode tubes.

An interesting valve included in the range of sub-
miniature valves was the DC70 directly-heated triode.
This valve can be used as a driven amplifier or
oscillator in circuits operating at frequencies up to
500 Mc/s. It therefore offers important-possibilities
in extremely small and compact U.H.F. communi-
cations equipment,

Another valve that should prove of value to
designers of telecommunications is the QQV03-20
R.F. double tetrode. Built in the butterfly construc-
tion, this valve can be used in conventional circuits at
frequencies up to and well in excess of 600 Mc/s, and
it has been specially designed to operate at high
cfficiency with low drive power. This valve is in-
herently rugged and is specially suitable for use in
airborne and mobile telecommunications equipment.
A further development in this class is the miniature
R.F. double tetrode QQV03-10. This valve has been
designed to dissipate 5 watts at each anode, and is

primarily intended for use as a driver, frequency.

,multiplier or output valve in competitive mobile

equipment working at frequencies up tg 225 Mc/s.

Also on view was a compact experimental trans-
mitter using QQV03-10 and QQV03-20 valves. This
transmitter, using conventional valves only, operates
at a frequency of 430 Mc/s with a high order of
elficiency and power gain. It was demonstrated
feeding 10 watts into a dummy load. .

Other new valves and electron tubes shown included
an inert gas-filled half-wave rectifier 3B28 for use in
high-voltage rectifier circuits ; a 12in. radar display
tube MF31-95, and a flash tube LSD24 having an
anode rating of only 1,000 volts.

Mullard magnetic materials and components shown
included Ticonal cast and sintered permanent
magnets, Magnadur ceramic permanent magnets,
Ferroxcube core material, precision variable capaci-
tors and displays of Varite resistors and concentric
air dielectric capacitors. Also shown were protected
radar magnets for magnetron applications.

Ticonal magnets are extremely stable and have a
higher external magnctic energy per cubic centimetre
than any other permanent magnet commercially
available. As a result, they combine extremely high
magnetic performance, small size and stability, thus
allowing improved efficiency and a marked reduction
in the size of many components used in electrical and

- eléctronic apparatus,

Magnadur magnets difter from other permanent
magnets in that they are of ceramic structure. They
combine the advantage of extremely high coercive
force with high insulating properties.  As a result,
Magnadur magnets may be used in applications where
the production of eddy-currents has previously pre-
cluded the use of permanent magnets.
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SCIENTIFIC BOOKS
AT ONLY A FRACTION OF THE
NORMAL  PUBLISHED PRICES !

tn - OUTSTANDING

importani

event! |

A

greatly enlarged edition

WEBB’'S CATALOGUE

(available beginning June)

new  and

52 large pages 1lin. x 8lin.
with
covering all aspects of radio

ceammed information

and electronics.

W hether build
apparatus or buy complete vou will

yOll vour own

find whul you want in this catalogue.

RECEIVERS
AMPLIFIERS
TRANSMITTERS
TAPE RECORDERS
TEST GEAR
LOUDSPEAKERS

GRAMOPHONE
EQUIPMENT

and all necessary components for

home construction.

SEND 1/- ———

postal order or stamps

for the most comprehensive catalogue
in the trude.

You will also be registered at Wehbs
(at no extra charge) for Webhs
information service, keeping
up to date by post, with subsequent
developments,

Yau

Our charge of 1/- covers bothl

Catalogue and Information Service
ATE R
t )
4 ,@ Y,
14,SOHOSTY. OXFORDST., LONDON, W.1
Telephone : GERrard 2089

SHOP HOURS:
9 a.m.—5.30 p.m. SATS. % a.m.—1 p.m.

of |

Join The
Scientifie

- Book Club

Members BUY Books published at
10l6, 12[6, 15]- for OWNLY 3/6

Each month the Scientific Book Club brings to its members the fascina-
ting story of the march of modern science, told in thoroughly dependable
books by the front-rank scientific writers of our
time—vivid, vital, constructive countributions to
Man’s unceasing struggle to solve the problems of
the Universe. And although the ordinary editions
of these books are sold to the genecral public for
10s. 6d., 12s. 64. and 155, THE PRICE TO
MEMBERS OF THE SCIENTIFIC BQOOK
CLUB IS ONLY 3s. 6d.

Remember, too, that Scientitic Book Club selec-
tions are full-length and unabridged. They arc
printed on good quality paper, cloth-bound,
with an attractive picture jacket. These are, we
say with certainty, books that you will be glad to
read, proud to own. The Scientific Book Ciub
brings these great books to you each month ;
helping you to build up, at a sensational bargain
price, a first-class collection of scientific books.
Now is the time to join!

SOME RECENT SELECTIONS
' THE COMMON SENSE OF SCIENCE by }. Bronowski (Published
at 8s. 64.) ; LIFE ON OTHER WORLDS by Sir Harold Spencer Jones
(12s. 64.) ; EVERYTHING HAS A HISTORY by J. B. S. Haldane
(16s.) : PROFILE OF SCIENCE by Ritchie Calder (16s.) ; BIRDS AS
INDIVIDUALS by Len Howard (12s. 6d4). Wonderful value !

FILL IN THIS ENROLMENT FORM TODAY

i To the Scientitic Book Club, 121 Charing Cress Rd., London. W.C.2
1 wish to become a member of the Scientific Book Club and agree to purchase the
special edition of the selected book issued each month 10 members at a cost of 3s. 6d.
(postage 6J.). 1 agree to continue my membership for a minimum of six books and
thereaftér until countermanded. Practical Wireless
* 1 enclose Js..(3s. 6d., plus 6d. postage) for my first hook. and will payv for sub-
sequent selections on receipt.
Or if you wish to save time. postage and postal-order costs. you may send
an advance subscription.  Six-months 24s. 0d. ; twelve books 48s. 0d.
* I enclose 24s.,48s. (strike out amount not apphicable).

* Place v in the space above. as requirel,
INA M E s 0  5oftherh use e oot ooSesesi B 1o v A B 5 i 0 760 1T v B i b P ke o

A D R E S S L e 5
| Overseas enrolments must be uccompanied by an advance subscription.
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LYONS RADIO

LTD.

3, GOLDHAWX ROAD, Dept. M.P.
SHEF.IERDS BUSH, LONDON, W.12.

Telephone : SHEpherds Bush 1729

IR.F. UNITS TYP'E 27, These popular
converter units having a frequency range
of 65-85 Mc, are fitted with a three-gang
tuning condenser. 2 VRI136's and 1 VRI37.
In good used condition. PRICE 39 68, post 26,

AL POWER U . Input 200'250v.
50 cps. A.C. Mains, Output adjustable
210’250 v, smoothed D.C. at 30/60 mA. In
hlack crackle metal case. 7x6 x 5ins. with
instructionlabel and circuit diagram pasted
inside cover. Reectifier*employed is a full-
wave selenium type. A brand new manu-
gg.cturer‘s surplus line. PRICE 35 -, post
6.

AMPLIFIERS TYPE A, 1388. These are
two valve A.F. amplifiers and can be used for
intercom. purposes or as a microphone
pre-amp. With slight mod. can also e used
as a gramophone amplifier. Valves fitted
are VR21 (210LF) and VR35(QP21). Operated
from 2 v. L.T. and v. H.t. and 9 v.
G.B. Housed in neat metal cases 7 x 5 x 4in,
Supplied with_modification data in good
A REAL SNIP AT ONLY 10'6.

INDICATOR UNITS TYPE 62.A. These
are similar to the type 62 for which TV
conversion details were recently pubhshed
except that VRE5's are replaced by VRIIl"
Prmclpal contentb are 12 VRO1's, 4 VR65' 5
3 VR92's, 2 VR54's, cathode ray tube VCRO7,
with mu-metal screen and holder. wire.
wound pots., H.V. condensers, and stacks of
other useful parts. Size 18 x 11 x 8in. In
#0od used condition and with C.R, tube TV
picture tested to ensure freedom from cut-
off. PRICE £6 10 0, carriage 8%6.

Hi.Q. T.R.F. Coils.
Det. or AE & HF. 7/- pr.
2! x § dust cores, 12/6 pr.

Iron cored. AE &
1.F.T.s 465 Kc/s
S/Het Coils,

AE & Osc. M W, 3/- ea. All new and
boxed with Cket .0005S Midget Twin
gang, 6/9. 1 wate. Resistors, 4d. ea.

Plessey Gram Units with Hi-fi P.U,
£4/12/6. Stamp for list.

THE TELETRON (0.,
266, Nightingale Road, London, N.9

A REALLY SMALL
RADIO RECEIVER

This radio receiver although as small
in size as a matchbox, gives loud, clear
reception of the BBC Home, Light and
Third Programmes on the medium
waveband, about 180-550 metres. The
set also tunes the Light Programme on
the long waves. [500 metres. No
catswhiskers, valves. or batteries are
required, and che receiver works off a
short indoor asrial in many districts.

e Q-

This offer applies only to Gt. Britain,
irish Republic and Northern Ireland.

SWIFT RADIO ),

137, COTHAM BROW, BRISTOL, §
Orders by post only.

POST
FREE

COMMUNICATIONS RECEIVER IR.1155.
The famous ex. Bomber Command Rereiver
known the world over to be supreme in its
class. Covers h-wave ranges 18 5 mc a,
7. 0 mc s, 1,500-500 kcs, A00- ke
200-75 ke's. and is easily and simply adapted
for normal mains use, full details being
supplied.  Aerial tested before despatch
rhese are BRAND NEW AND UNUSED
IN MAKERS' ORIGINAL TRANSIT
CASES. ONLY €11-19-6.
A few used receivers. altco tested working
hefore despatch. are available at £7-19-6,
A few of the R.1155 N model can also be
supplied. This is the latest version which
covers the Trawler Bands. and in addition
is fitted with ultra slow motion tuning.
Used, but tested working belore despatch,
ONLY £17-19-8.
A factory made Power Pack. Output Stage
and Speaker. contained in a black crackled
cabinet to match the receiver, can be
supplied at ONLY £5.10.10. Operates re-
ceiver immediately
DEDUCT 10- IF PURCHASING RECEIVER
& POWER PACK TOG
Please add car rlage costs of 106 ‘for
Receiver, and 5'- for Power Pack.
R.F. UNITS TYPE 26 & 27. The very
popular variable tuning units. which use
2 \alves JEF54 and 1 EC52. Type 26 covers
85-50 mc's (5-6 metres), and Type 27 covers
85465 mc’s (3.5-50 metres). BRAND NEW IN
MAKERS' CARTONS. ONLY 59 8.
VIBRATOR UNI 2-vOoL.T
American made, delivers 67 volts at §

full details being supplied. ONLY 50/~
(postage 2'-)

6-VOLT TY made by the National Co.
of America for use with HRO Communica-
tion Recelvers, supplying 155 volts at 85
m4,, fully smoothed D.C. Complete with
\'1l)mtor and GXo rectifier in black Cxa(‘de

hine ze 7in. X 7!in. X 6in. ONLY 3¢
l\l)l( \'I OR UNIT TYPLE 62\, Contains
VCR97 tube with mu metal screen. 12 valves
EF30. 4 of SP61, 3 of EA5", and 2 of FEB34.
Built on a two deck chassis Lonrammg
hundreds of condensex= and resistors,
Dntentiomet ete. IN BRAND NEW
COND 81}\}' IN MAK(F‘R TRAN “3 I T
0

/ h LY £7
‘\l)\lll( ALTY TEST "
1 mcs, this contains standaxd
?30 250 v., 50 ¢. AC Mains power pack, 2in.
500 microamp meter, and 7 valves as fol-
lows : 2 each 6J5 and EA50. 1 each 5X3,
VRI137, CVI72. Fitted in metal lined wood
case with removable front. ONLY 50-
(carriage, et
8-VOL'T BAT RII S 80 A0, By famous
American makers. These have genuine hard
rubber cases and are BRAND NEW & UN-
USED IN MAKERS' PACKING. Size 8:in.
long x 6tin. wide x 7}in. high. ONLY 59'6
(carriage, etc., 7 6).
208 AMPLIFIER, Ideal [or conversion
into a high gain TV pre-amp. Complete
with 2 valves EF50. ONLY 15~ (postage,
etc.. 1'8).
I'RA'\NP ORMERS E.II.T. Upright mr)u'lt,-

EHT for VCRO7 Tube. 2500v. & mA..
2v .23, ..

5

376
726
826

DO‘S tage

la
trans[m mer

in. MA (-\lF\ '\(- LENS FOR VOR9Y
TUBLE. First grade oil filled. ONLY 25/-
{postage, et

25-).

TELESC Ol'l( AERIAL.
metal tube, 15in. long to
NEW ONLY 7/8 (post 10d.)

RMANIUM CRYSTAL DIODES 18,
NGED POTENTIOMIY tlzs. Double
K. and: D bhle 1 Me., 7/8 e: |
CERAMIC 2 \\A\ 3-ISA\h ,\\\II( 1Es,
7/8 ea.
TRANSFORMERS, Mahufactured to our
speclfication and fully guarantced. Upright
mounbln fully shrouded, normial prim-

ries

495\ 0-425v, 200 ma. 6.3v. 4 a., 8.3v. 4 ‘a)
Sv. Ja. oo

352—0-35')\'. 160 ma.. 6.3v. 6 al. 6.3v. 3 a,.
&v. Ba. - ag

250v.-0-230v. 100 ma.. 6.3v. G a., Bv. 3a. 326

Please add 2- per transiormer postage.

Cash 1with order. please. and prin' name und

address clearly.  Amounts given for carriuge
refer to inland onlu.

U.E.l. CORPORATION
138 Gray’s Inn Road, London,W.C.1

(IPnone  TERminus  7937)
(Open urtit 1 pam, Saturdads,  We are
2 mins, from Iigh Holborn (Chanceery
Lane Station) and 5 mins. by bus from

King's Cross.)

Pulls out of
73in. BRAND

i
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v \IVI-\ —GJG GSN7, 6RWG, GBAG, 6BES.

6AB. 6K8GT. SLEMET. 12BFS.

12BA6 807 OC] VR105. EF39, 5Y3GT. EBC33

9 6. 717A. VST70. VSI10A. VUS08. CV57. 8012,

6AT6. 6N7GT. VTS50l, 6U5G (\’I~\(‘IC RYE).
2.

6BSMET, '12J5GT.

12SH7G'T, 6AL5 (EB91, D 7. 6D2), PENZS 68
VR66, 1A5GT. VGTI128
VRS56, 5/8.
ECH35,

. 1299A. 1625, VRI3T.

7193, VR54. VR92 (EA50). 2/6.

EF374, 15- SPECIAL OFFER,
9D6). 6

6.
OLDERS.—Int, Octal Amphenol,
2 6 for3or stripped. 1 6 for 3. EF50 Ceramic
or Micalex, 1 @ for 3. B8A Amphenol with
bagse screen. 2 8 for 3. Br m;h 4-pin Ceramic
or’Amphenol, 1 - for UX 7-pin Ceramic,
26 for 2. UX5-pin Hoy 807, etc.), 18 for 2.
British 5- pin High Voltage Type. 16 each.
EA50 Djode type, 8d. each. VCR97 Base.
26 each. FKF30 Valve Retainers, screw
type 1 - complete.
nr ll)\l-,s. —3.CG.B.. 4.000 ohms, 17/6
. Balanced armature, 126 pair. Moving
Coxl 45 ohms. 7'6 pair. VIld"etnghtvselght
low impedance, 12,8 p:
HEADSET \I)\l"]OR. . High to Low

8
AERIAL FILTER UNIT
PL 916, Brand New. 56,
SWITCH BOX B€345.—Metal Case, 3! x
3 x 2ins. deep.. containing 2small P.O. Jack
Sockets, Ya‘(lev Switch, Pointer Knob.
Brand New
RS, —Tubulax‘ approx. 2Lin.

diameter. .01 mfd. 4,000 volt
001 mifd. 4,000 volt working, 2/-
800 volt working .
RS, SPRAGU! b

mid., 2x lmfd ﬁOOvoltworklng 1/-each.
l 0\ THOL 499.—Smart grey
metal case, 4‘ ‘< Z'ins deep, containing
200K POT, Emcycl)c Drive, Yaxley Switch,
Re istors. 2 Knobs. etc.. Brand New. 66.
FOR STRIPPING,—Contains 11
mu‘a Condensers (.00l etc. Midet .|
7 ']gnd 4 é‘““ Realstors 21int. octal Valve-
ho
MOTOIRIN STS.
—Brand New [ Aod"e Plugs, 14 mm., 1/ 6each

BEXLEYHEATH
J. B. SERVICE (FXLE/peATH

5, Mayplace Road West, Bexleyheath Kent

REP

HIGH GAIN DUAL
RANGE COIL WITH
REACTION.
Complete with 2 Battery
and 2 Mains Circuits.
PRICE 4/- Post 3d.
(Trade Supplied.)
RADIO EXPERIMENTAL
PRODUCTS LTD.

33. Much Park Street. Coventry

CITY ' OF COVENTRY
EDUCATION COMMITTEE

COVENTRY _
TECHNICAL COLLEGE

Session, 1953-54

ELECTRONIC
ENGINEERING

Applications are invited for entry to
the next 3-year fuil-time course com-
mencing in September. 1953, from
those requiring a comprehensive train-
ing to an advanced level in ELEC-
TRONIC ENGINEERING, to qualify
them for technical posts in radio,
telecc mmunications, television and
Industrial electronics. The syllabus
will cover the requirements of C. & G.,
Brit.).R.E.. and LEE. examinations.
Entry age 16 years or over. App'ication
forms and further information available
from the Principal, Coventry Technical,
College.

W. L. CHINN, M.A

Director of Education

Councit House, Coventry.
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The Editor does not necessarily agree with the opinions expressed by his correspondents. All
letters must be accompanied by the name and address of the sender (not necessarily tor publication).

“For the Beginner”

IR,—Having taken in PracTicCAL WIRELESS for
some time, I should like to take the opporiunity
to thank you for thinking a little in regard to the
beginners. 1 myself am one and I cannot find time
to go to college, as | have on previous occasions,
where the subject was made boring, as tcachers
are on another subject before the previous one has
been fully understood.  Your first of the series jooks
to me as though they are going to be interesting—
more interesting than if | was at college, but | should
(if you think it wise) like you to state values of
components so that beginners like mysell could get
down to the job from the

start.,

1 hope in due course to
obtain the two books men-
tioned in the first of the
series so 1 hope, for my
sake as well as others, that
you will keep this good
work up.—T. J. DouGhTy
(Wolverhampton).

the coupon fromt page i

IR,—May | congratulate you on your foresight
in providing a long felt want in your new serics,
* The Beginner’s Guide (o Radio.”

You must have thousands of readers like me,
cager (0 build a radio set of their own and frustrated
by lack of knowledge. But now at least—thanks to
your efforts—the opportunity to lcarn presents itself.

Please carry on ecncouraging raw beginners like
mysell by providing as many articles as possible.
Remember, the radio novice of to-day, through
instructions of this nature, may well be the radio
expert of to-morrow.—S. H. TavyLor (Ramsgate).

Super-Regeneration
IR,—As a raw beginner in wircless and having
been bitten by the V.H.F. * bug.” I was most
interested in the article in the March 19353 issue on
* Super-Regeneration,” by E. G. Bulley, particularly
as [ am constructing to a circuit very similar (o
that in Fig. 2. | do feel that more emphasis should
be given to the need for prevention of R.F. encrgy
radiation, as in my possibly mistaken observa-
tion there was no indication to the operator that
annoyance was being caused to the neighbours from
a sct without screening or an R.F. stage.—J. A.
CuspIN (Polegale).

LF. Couplings
IR, —I[ Mr. E. Wells, of York, wan(s to save
himselt” a lot of trouble and expense, he would
be well advised to steer clear of the D.C. coupling
fads of Bonavia Hunt. There are strings of ampli-

Whilst we are aiwavs picased 10 assist readers with
their technical difficulties, we regret that we are wnable
10 supply diagrams or provide instructions for modifiing
surplus eqidpment. We cannot supply alternative details g
for constructionul articles which appear in these peges. .
WE CANNOT UNDERTAKE TO ANSWER QULRIES
OVER THE TELEPHONE. If a posial reply is required ¢
a stumped and wddressed ciivelope must be enclosed with

of cover.

ficrs between the microphone and the loudspeaker,
and Mr. Hunt believes passionately in the only one
that does not usc condensers.

Amplifiers with condenser couplings can achieve
everything, and possibly more, than Mr. Hunt claims
for his directly coupled systems, and without hal(
the trouble to the amateur in getting them in order.
I would like to have some technical proof from
Bonavia Hunt (o explain his extraordinary claims
in this direction.—G. A. KNiGHT (Chelmsford).

SIR,-—There are three possibilities concerning

Mr. N. H. Crowhurst’s passion for A.F. trans-
formers for coupling (May
Issue).

(1) That hc has not
heard of the modern high
gain valves,

(2) That he is able to
afford high-class coupling
transformers,

Mr. Crowhurst suggests
that the modern prefer-
ence for R.C. coupling is ** that bad choice of values
does not usually produce such obviously bad results
as can occur when a transformer is seriously misused.”

Most constructors who buy PRACTICAL WIRFLESS
usually build the published, carefully designed and
tested sets. Bad choice of values doesn’t come into ir.

Surely cost is the main consideration. Compare
the cost, and size for that matter, with a capacitor
and resistor.  How one can * effect a saving > 1 fail
1o sce.

(3) That he is a salesman or even a director of a
transformer manfacturers and gets them cheaper !
—BryAaN A. Cox (Hambrook).

In Defence of Super-Modulation
IR,—With reference to my article in the June
cdition of PracTicaL \WirrLess, | should like
to correct the following error.  On page 326 the
impedance formula should be :

. D
Zo — K= 276 log,, . ohms, the logarithm be-

ing taken 1o the conmon base 10 and not as shown

(llgr> -Wnm. A. Hore (Roxburghshire).

The Amaleur Transmiiter

IR,—1 could not agrec more with Mr. Hector
Coles’ letter regarding  amateur  transmutting
published in last month’s issue of Open to Discussion.
A very narrow-minded situation surrounds the man,
who. with a shed full of components and a genuine
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interest in radio, dares to be ambitious enough to
have a go, and get on the air.

With a 24d. stamp and a brief note, he sends to
the G.P.O. for full details of how he can achieve
his ambition. And I would bet any money that ning
out of ten, after reading all the regulations and
conditions, throw them on the back of the fire and
turn to something else. )

I speak, of course, for those chaps, and there
must be very many, who haven't got a friend with
a transmitter, or an Amateur Radio Club. Two
things which make a great difference.

Our would-be ** Ham ™ finds among other things
that he has to pass a technical examination, the
syllabus of which is enough to put anyone oftf. Then
there is the Morse, which is stupid to say the least.
The men who argue for this way of communications
are, in most cases, ex-service men who. have had to
learn it.

I would suggest that the next Radio-Tele-Communi-
cations Convention clears the bilge off the
thousands of kilocycles of short waves, and that the
G.P.O. will create a band for the novice. A five-
watt Crystal Control Transmitter would be the
delight of thousands and in turn would bring the
G.P.O. thousands, perhaps not with the same delight.

The whole thing reminds one of the old saying:
“ You can't go into the water until you have learnad
to swim.,”

We can only, once again, refer back to the good
old days, when the only things you nceded to get on
the air were an excuse and a transmitter, and not
qualifications and a morse key,—C. RoOBeRTS,
(Worcester).

Quick Capacitor Tester

IR,—I have built the quick capacitor tester as
described in:your January issue, and added a
slight modification.

In the original model there is the likelihood of the
condenser under test being left charged on switching
off. If, however, a resistor is connected between
contacts 2 on the lower two wafers of the switch (I
have used a 10 K), the condenser will be auto-
matically discharged on returning the switch to the
central position, and the crocodile clips will then be
safe to handle,—P, E. Bakewr (N.5).

Contact Operation and Maintenance

IR,—With reference to the article in the March
issue on this subject, t would like to point out a
consideration when using carbon tetrachloride in
cleaning contacts. The practice of using carbon
tetrachloride in cleaning electrical contacts is depre-
cated. Technical CCl1, usually contains traces of free
chlorine which, in the presence of moisture, may
form hydrochloric acid, resulting in corrosion at a
later time. Sliding contacts should, therefore. be
cleaned occasionally with a tint-free cloth, either dry
or moistened with a solvent such as varsol or benzol.
—Ewnar ToLLerseN (Egersund, Norway).

Waich Rate Recorders

IR,—It would be much appreciated if you could
assist me in securing some information concerin-

ing the electronic watch rate recorders there are at
present in use bv watch firms throughout the country.

[ am particularly anxious to secure a copy of the
circuit of such an instrument and perhaps a reader
can suggest a source of supply of such information.

[ may add that 1 have no intention of infringing any
copyright, etc., as | am already more than familiar
with the principle involved, also the practical layout,
etc. The several refinemenis [ do seek, however, are
only obtainable by this method, i.e., to have a copy of
a commercial circuit.—RoNaALD W. Dyson (Exeter).

Transisiors

IR,—Since transistors have already appeared in
limited numbers on the American market, and are
likely to appear at an early date on the British,
experimenters will be eagerly looking forward to
obtaining samples.

It should be pointed out that the price is bound to
be high, probably between £3 and £4. Which definitely
places them in the luxury class.

There is, too, a great pitfail in their use awaiting the
unwary. They are as easy to burn out by overload—
or by reversing the polarity of the applied voltage
—as an instrument thermo couple.

[ burnt out three of these in spite of every pre-
caution.

So amateurs, be warned in time !

There is, unfortunately, considerable confusion
of thought as to the valve parallel. In the point
contact there are two whiskers and the germanium
base.

The first whisker is called the emitter and is com-
pared to the valve grid, but is not negative with respect
to base or cathode as the valve is. It is about quarter-
volt positive. Reversing this voltage won't- cause
damage. The second whisker is called the collector
and is compared to the valve plate but is not positive
with respect to base. It is negative. Reversing this
voltage spells disaster.

There appears to be considerable confusion, too.
as to proposed markings to distinguish base emitter
and collector by the various British manufacturers.
Is it too much to hope that they will agree on a stan-
dard marking, identical with the American? British
manufacturers in the past have shown a lamentable
weakness for individualism in the creation of stan-
dards and identifying letters, with the result that
foreign countries invariably buy American valves,
etc. Transistors are easily burnt out by surge currents
such as due to deformed electrolytics, shorted or
defective capacitors or to shop counter ** testing,” or
experiments to which a lot of counter radio amateur
mechanics are addicted. So when transistors do
appear don't buy unless sealed. Don’t use Govern-
ment surplus capacitors which are, as a rule, at least
30 per cent. duds. Use only tested circuits. Pause and
think 10 times before applying any voltage at all, and
then only to the complete wired and checked instru-
ment, receiver, deaf aid or whatever it may be. Used
thus, transistors are asserted to have an almost
indefinite life.

So much for the point contact. There is bound to
be confusion, too, over the markings on the junction
type.

1 hope these notes will save impecunious experi-
menters from tragedies of transistor burn outs at
three or four pounds sterling a time !——Wm. J. Law
(Ealing).
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pmam | CONDENSERS. 3 Ganz .0005 mfd.
D E‘CALS | New and boxed. 7/é ea. Solar 50 mfd.
d 12 volt, 1/ ea.
(paint transfers) VALVES. (New but Unboxed.)

Lahels for nurking coutrole, ete.. on radio and | EC54, Grounded Grid  Triodes, 4/, | NEW BOXED VALVES., POST FREE
electronic eul,u!:un:‘ut. 3 for 12/6. {5~ &/6 8/6 8/6 96 10/6 10/6
Lo livect applicat-on to juuels, knobs, chiwels, ete. | ECCI1 Twin-Triodes. 4/6, 3 for 12/6. | SP6I €K7 6V6 6]7 6Q7 6K8G 12Q7
Wi sty arh Sl Deravait e e s | ECC35 (65L7). Twin-Triodes. #/6. 3 for | 12)5 6Dé 6F6 6U5 5Z4 KT33c2574
Available in books contaiming 1 Gelect 24/-. D63 6J5 1S5 Ul4 5U4 [2K7 6SN7
Av: < conta g Irrye selection of )

carefully ehosen words, approx. 1,%in. high lettering, | GTIC Thyratrons (New and Boxed), 4/6, | 9D2 6C5 [R5 807 354 12K8 6L6G
Deuals age applied with water or varuish (for crckle | 3 for 12/6 HL41 T4 6X5 7B8 80 35L6 KTél
finish), no touls or equipiient pecessary. 6H6 T7S7 I1C5 7C5 Z77  25A6 €ATé
AMATEUR MK, I coutaining apiro. 00 tites | Send - 6d. S'f‘ofp e 2;‘P§§ekca;:'°gs‘;i MAINS TRANSEORMERS

covering all aspects of amateur raidiv ineludiug 7.V., | Visit our Shop, i .

tape re rldi;;:,pctc. l;)ric;:l;ﬂ. plus 3rl.nl&;s;.‘A‘\uilublc l SRR, Gt Bk Stk Sk G Nl (01

Tel.: St

in black or white.

STANDARD MK. II. approx. 780 titlee, covering nll
aspecty of electronics, including spare letters and
vumerals in bluck or white. Price, 4/8, plus 3d. post,

CHILD’S PLACF, EARL’S COURT. LONDON, S.W.5 l
FREemantle 5703

Albans 5951.

'BOLD & BURROWS

ALEXANDER EQUIPMENT LIMITED.|12-18, VERULAM ROAD (AS)
ST. ALBANS, HERTS.

AMPLIFIER KIT (A.C. Mains)

Complcte kit of parts, incl. valves, {ircuit
and data, 59/6 post free.

Volume Controls. Special Offer
Plessey 500K, L/sp, non-sw., 6 for 10/~

| ELM ROAD, LONDON, E.17. (%

4813

HOME RADIO OF MITCHAM

For all your

EDDYSTONE

Components and Receivers.

Send 8d.
Open until 6.30 p.m. every day including Sats. {(Weds. | p.m.)

HOME RADIO

187, LONDON ROAD,MITCHAM,SURREY. MIT. 3282,
“The QUALITY radio component specialists ™’

for fully illustrated short wave catalogue.

“ADCOLA’’ SOLDERING INSTRUMENTS
Rvgd Trade Maric

= gt

ad.
(Brilish, U.S. and Foreign Palents)
For Wireless and Television Assembly
The advanced design of the Adcola Instruments meets the
modern requirements of Television, Teteconimunication and
Radar Engineers
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v to 230/250v
6

Design No. 800302

! 3/16in. dia. Bic. Standard Model 25/
jin. dia. Bit. Standard Model 28/-
33/6

I 3/16in. dia. Detachable Bit. Model. ..
Sole Manufocturers :

'ADCOLA PRODUCTS LIMITED

GENERAL OFFICES & WORKS: CRANMER COURT, CLAPHAM
HIGH STREET, LONDON, s.w.4. (MACaulay 4272)

COVENTRY RADIO

COMPONENT SPECIALISTS SINCE 1925

189, DUNSTABLE ROAD, LUTON

Phone: LUTON 2677

Eddystone Receivers (No. 740, No Tax) and Accessories.
Components for Viewmaster, Tele-King, and Electronic
Engincering T.V. Sets.

Stockists for :(—

All B.V.A. and Tungsram Valves

DENCO Coils. BULGIN Components.

RAYMART Accessories. WEYRAD Packs.

OSMOR Coils and Packs. WEARITE Coils and Packs.
Send 6d. for our New 50-page Catalogue.

C. & W. TEST INSTRUMENTS
A limited number of our high-grade Signal Generators

and Multimeters are available once again for immediate
delivery.

23 RANGE MULTIMETER MM3

A.C./D.C. volts to 2,500 v. at 4,500 2fv. D.C. current to
| amp. Resistance to 5 megohms. Basic movement
200¢A. 5Scale length 3lin. Price £8/0/0,

| SIGNAL GENERATOR S.2.

Ranges 100 ke¢/s. to 70 mc/s. 400 cps. audio. Int. and ext.

mod. Ladder and fine attenuator. Direct reading dial.
Price £8/8/0.
12 months’ guarantee all instruments.

for lHustrated Leaflets.

61, CHURCH STREET,
OSWESTRY, SALOP

Please send S.A.E.

C. & W. ELECTRORIC

CTAUTOMAYT ||
CHARGI
KITS
This shows the
No. 1 kit assem-
bied into its case.
Built in one
hour, it is sim-
ple. foolproof |
and troublefree.

4 new ma-
lerial with full
guarantee. Gen-
erous size components. No. 1 kit 6v/12v
2 amp. metal rectifier, 45 watt trans- | |
former ballast bulb for 2v., 6v., 12v. | |
charger, 38/6d., post 1.8d., or with hand-
some steel case, 52 - plus postage 2'-.
Ditto but 3 amp. rect. and 85 watt.
trans. 46/- or with case 58/8d. postage 2'- | |
* Renewbat ' Battery desulphater and | |
conditioner for car or radio batteries.
Racio size 1/8. Car size 3/4.
CHAMPION PRODUCTS,
43 l‘plandw Way. London, N.21.
,’Phone : LAB 4457,

COMMUNICATIONS
AND TRANSPORT

—— - —— e - — -

Information ®pd Catalogue from:

GERMAN

EXHIBITION
MUNICH

tt October

I 95320June—

M. Netven dn Moni,
Tel: WHIteba!l 6211

133 Pall Ma'l, London S:W.1,

www americanradiohistorv. com
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EQUIPMENT YOU CAN BUILD
AT A REASONABLE PRICE
A NEw SIGNAL GENERATOR
We show above the Front Panel of our

new Signal Generator, which gives 12 spot

frequencies covering 6 wavebands, plus IF.

Neat a2nd compact, mains operated with

A.F. and R.F. (modutated or unmodulated)

outputs, and also a

NEW SIGNAL TRACER
Complementary to the Signal Genzrator
above and having the same dimensions.

This piece of equipment enables you to

listen to the signal at any point in a radio

set from the aerial to the loudspeaker
These two pieces of equipment form an
efficient pair and are tools no radio man
should be without.
Full description, working drawings.
circuit diagram, priced parts list. point-to-
point wiring charts and instructisns for

either.  pRICE 16 ONLY
or for both 2/6 the pair.
All components stocke ]
STAMP FOR CATALOGUE
SUPACOILS MAIL ORDER OFFICE
98. GREENWAY AVENUE. LONDON. E.17

July, 1953

Best Buy af Britain's

PCR2 COMMUNICATION RLCEIVER
covers 200-550. 900-2,000 and 13-49 metres.
Has R.F. stage. two LF’s, 6V6 output for
23 ohm speaker. In tip-top condition and
aerial tested, Complete with all six vaives
for only £710-. plus 10- carriage. The
| mains.power pack for this set available at
£3. plus 36 carr.
SKYRIDER DEFLANT SX24, by Halli-
crafters—range 6! to 530 metres without

any gabps. Speuallv designed for the
American “ ham.’ Complete with all
valves and crystal. Price. £2710- plus
10 - carriage.

SKY CIIAMPION SZOR. o few still
available—as advertised in May izsue,
plus 10 -,
Price £11196. plus 106
carr, Mains Power pack for this set at
£4 10/-, plus 36 carr. Send 13 for complete
deta\Ls of this excellent receiver.
NOTE.—All the above receivers demon-
strated at any time. Please send S.AE.
if turther details are required.-
RECEIVER 68I’.—A four-valve battery
superhet. covering 100-200 metres. Coni-
plete with valves and eircuit. Onlv 32 6.
IH-I) \\'l \A\I \ LF50 at 8'8. British
pes. tested S5~ VT501 (TTLLh 5 -
’7C34 'RK34) 26 CVG 1/8. or 15 - per do7..

oct fre
l \'l\ l‘R\ AL AVOMETERS MODEI 40.
—All checked and Lested have had little
use. Price ONLY 9 ]
1 \lll,Ll
panel m for ly

lI‘Ll \l\l()\ I'I( IURI, FAULTS—
This fault-findiny book has 63 pages and
130 actual screen photographs, Price 39,
post paid.

PN

2!in. square,

5-.

CHARLES BRITAIN
(RADIO) LTD.

11, Upper Saint Martin’s
Lane, London, W.C.2. TEM Q545
Shop hours, 9-6 p.m. (9-1 p.m. Thursday)
—— OPEN ALL DAY SATURDAY

The * Fluxite Quins”

at Work

" Qur T.V. is far from O.K,
it's needing some FLUXITE, I'li say.
The aerial’s unsound,
That's the snag. I'll be bound,”
" Yes—nothing but 'owls '’ shoutéd EH.

Seethat FLUXITE SOLDERING PASTE
is always hy you—in the house—gar-
.w(%\wrlnlmp-—\\h(rv\er speedy sol-
dering is needed. Used for over 40 vears
in Government works and by leading
chgineers and manufacturers.  Of all
ironinongers—in  tins, from /- up-
wards.

FLUXITE

SOLDERING PASTE
A Staunch Companion to  Fluxile
oldering Fluid.
SIMPLIFIES ALL SOLDERING

Write for Book on the Art of ** SOFT "

Soldering and for Jleaflets on CASE-

HARDENING STEEIL_and TEMPERING
TOOLS with FLUXITE,
FLUXITYE Ltd.,

Bermondsey Street, London, S.E

| Amate
| TF

lem 'ﬁll”l“.\lql\(\ '
INCOMPARARBLE

|
GLOBE-KING ‘
SINGIS. VALVE S.0W, RECEIVLR
® WORLD - WIDE  RANCR 11-100
METRES @ CRYSTAL-CL.EAR NOISE-
REE RECEPTION @ LILECTRICAL
BAND - SPREAD TUNING @ =
TREMELY LOW RUNNING CoO 5
Calalogue Free. Stamp for postag’.
TRADIOY
\\'()I' kY

| JOHN
| 46, FRIAR S

BENTLEY ACOUSTICS Corp. Ltd. |

38. Chatcot Road. N.W.1,  PRImrose QOJO

25LE6GT 8- | S0LSGT 86 | 35L6GT

6V6GT 7 | 35ZIGT 8- | GSNIGT § 8
¢SLTGT 8- | 1T4 7. | BLSG 9-
3Y8GT 78 | 6X50T  7- | 12K8 88
GABC 9- | 6K8GT 9. | HAIG 8-
Y63 Ho 123@701 88 | 6N7 86
o7 $- | 12ATT - 9o 12407 9.
6SA7 7 i 18 | 515 i8
787 7 % 66 | Tv1 7-
7Cs 7-1 TR7 7- | 87 Ho

All Guaranteed. Post 6d cach.

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

(DEPT. C))
72.-76 Leather Lane,
Holborn, E.C.1
Phone : HOLborn 4777

TESTOSCOPE fains Tester

For high and low voltage
testing :—1-30 and 100-330
volts A.C.or D.C. Write
for Interestinv
leaflet 29F',

RUNBAKEN - MANCHESTER

—Attack. . . ~

... now, and make your own electronic
keyhoard. [mitates almost whole
orchestra. Variable attack puts Lhe
*plonk ” in plucked strings. Full
constructional details availahle. Send
P.C. for free leafiet to . . .

CIRCUITS & SUPPLIES,
DARLINGTON, CO., DURHAM.

RADIO G200 ANNOUNGES

RK34/2C34, VRTS8,

VALVES At 29
T ! 2X2/879, 4DI.

DI, 954, 12H6 : at 4/6 :
VU111, GDT4C, NGTI : at 5/9: 12SH7,
SP41/VR65A : at Tj6 : 6USG, 125C7.
125L7, EC52, EF54, VRI36 Cv73, 6Cs,
U78; at 8 6: 1619, OZ4, 6AGS. 65K7gt.
2A3 ; at 9/6 : 757, 7CS, 7B7, 7H7, 7R7,
7Y4, PT25H, VT46 1T4, 3A4, 3Q4, NI8,
W77, KT44, 6K7Gjgt. 25Lést, 35Légc,
50L6gt, 35Z4gt. 6Kége. KL3S. PM2HL,
6D6, 6X5ge, 1RS, 1S5, 1S4, 3v4, 1ASge,
1Gége, 6B8g, 6CH6, 5Z4g. 65L7. 12ATY,
12AX7, 6AT6, 6AU6, 6BAS. 6BE6,
6BW6, 6X4, 6K8G,: at 11/6: X65,
12K 8gt, 6J7, 5763, €012, 80I.

ARTHUR HOILE,
55, Union Street, Maidston2, Kent.
Phone : 2812,

e [idelia

7

\Il models have variable selectivity,

gh quality detector, triode output
~tage=. 7 valve model 1lluscrahed
£21-15-0.  De-luxe 8-valve, £25
Major 10-valve, £32-15-0. M
t-valve. £17-10-0. Data sheets on
request.

Fidelia Equipment
2 Amhurst Road, Telscombe Clifs. Suises
AT =

WWW ametricanradiohistory. com

SHORT WAVE

H.A.C. EQUIPMENT

Noled tor over 18 years for . .
S.W. Receivers and Kits ot Quallty

Improved designs with Denco coils :
Once-Valve Kit, Model '( " Price. 0 Sk
Two . " " » B0~

Al kits complete with ail components,
acezssories, and full  instructions.
Before ordering rall and inspect a
demonstration  receiver, or  sead
stamped.  addressed  envelope  for
descriptive catalogue.

“H,A.C." SHORT-WAYE PRODUCTS

(Dept. TIOH, 11, Old Bond Street.
London, W.1.
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News from the Trade

“ Qsmor >’ Components
OME interesting ncw accessories are available
from the makers of the well-known Osmor Coils
and coil parts. These include the following :

Jar Racks. The Type 1 * Jar Rack” for wall-
fixing, holds eight jars and retails at 6s. 9d. Type 2
screws under a shelf and holds six jars, price Ss. 9d.
retail. Standard 1-1b. jam-jars may be used, though
not supplied, and ordinary metal lids used if required.
These are invaluable for holding screws, nuts,
bolts, etc.

** Two-one " Reversible Chassis Cutters. Two sizes
are at present available. Size 2 cuts in. by l{in.
holes (price 18s. 9d. retail), and size 3, fin. by 1lin.
(price 22s. 6d. retail). Other sizes will be added
according to demand. These cutters may be operated
with a spanner or tommy-bar and used on steel up
to 18 s.w.g., brass, and dural 16s.w.g., and aluminium
and copper 14 s.w.g. ldeal for valveholders, large
grommets, etc.

Tommy Bars. For use with the above, price Is. 3d.
each retail.

3in. Jiffy Punches. Hammer-operated, and for use
on gauges of metal as above. Price 7s. 6d. each retail.
din. jiffy punches are also available, price 8s. 9d.
cach retail. Other sizes are being added. These
are easy to use and will withstand considerable wear.
—QOsmor Radio Products, Ltd., No. 2 Factory,
Waldron Works, The Waldrons, Croydon. *

Southern Radio—Change of Address

SOUTHERN RADIO & ELECTRICAL SUPPLIES
are now operating from new improved premises
at Sorad Works, Redlynch, Salisbury, Wilts.

A High Efficiency V.H.F. Power Tetrode

V.H.F. valve which is one of the most efficient

of its class in the world, is now being made
commercially available by the Communications and
Industrial Valve Division of Mullard Ltd. 1t is the
hard-glass power tetrode QY3-125, and it is par-
ticularly recommended for use as an oscillator or
R.F. amplifier in compact communications and allied
electronic equipments operating in the V.H.F. range.

The outstanding characteristics of this valve
includes low driving power, low power consumption,
and unusually high power gains at very high
frequencies. With a maximum anode dissipation
of 125 watts, the QY 3-125 will give an output of 375
watts at frequencies up to 120 Mc/s. It is constructed
in hard-glass on the BSF base.

The principal characteristics of the QY3-125 are
as follows : Filament voltage, 5.0 v.; filament
current, 6.5 A.; anode voltage (max.), 3,000 v.;
anode dissipation (max.), 125 W.; cathode current
(max.), 270 mA.; frequency (max.) (full ratings),
120 Mc/s. : frequency (max.) (reduced ratings), 200

Mc/s.—Mullard, Lid.. Century House, Shaltesbury
Avenue, London, W.C.2.

The Philips Disc-jockey

PH!LIPS ELECTRICAL LTD. announce the
introduction of the first of their range of record

players ; it is Model No. 424A, known as the Philips

 Disc-jockey.” The price is 11 gns. (tax paid).

Supplies are now available.

This record player is designed to play all norma!l
and long playing records. .

An outstanding feature of the Philips ** Disc-
jockey ” is the Philips double stylus ** Featherweight *
pick-up. This pick-up is so light that the needle
pressure is no more than one-third of an ounce.
Yet this has been achieved without the need for a
counterbalance because the complete tone arm weighs
only three-fifths of an ounce.

It is the combination of a very light needle pressure
with overall lightness of the complete arm which
gives the ** Featherweight ” pick-up its remarkable
stability, preventing groove jumping and reducing
record wear to a minimum. As is well known, every
record surface has very small **ups and downs ™
over which the pick-up nmwst travel. The inertia of
the Philips ‘ Featherweight ™ pick-up is so low that
it can accommodate itself to variations, whereas
heavy counterbalanced types simply plough through
the record material. The Philips ** Featherweight
pick-up obviates all this and gives perfect ** tracking. ”

The pick-up head has two Philips sapphire needles
which are ground and finished to the most exacting
specification in Philips own factories. The micro-
scopically accurate grinding of Philips sapphire needles
reduces needle scratch and ** chatter ” to a negligible
level. One needle is used for the normal 78 r.p.m.
records and the other for the long-playing types.
These needles are brought into play by a shght
turning of the pick-up head and therefore the single
pick-up head is suitable for all records. Another
refinement is the inclusion of an auto-stop lever by
means of which the ** Disc-jockey ” can be set so
that the motor automatically stops at the end of the
record. It will accommodate any type of record
whatever the run-off groove or label size. The
turntable is activated by a special three-speed motor
developed by Philips themselves. This is a precision-
built” silent motor which is completely ** rumble-

ree.

The Philips ** Disc-jockey " Model No. 424A is
housed in its own tinely finished ribbed grey case,
which measures 13in. by 11}in. by 44in. and weighs
just 7 lbs. 1t has a flush-fitting handle and can be
carried about in perfect safety due to felt cushions
in the lid which hold turntable and pick-up in place.
——Philips Electrical Ltd., Century House, Shaftesbury
Avenue, W.C.2.

. 3 Editorial and Advertisement Offices
* Practical Wireless,”” George Newnes, Ltd., Tower House, Southampton Street, Strand, W.C.2. ‘Phone : Temple Bar 4368.
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a practical nature suifable for publication in ‘* Practical Wircless

Such articles should be

written on one side of the paper only. and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible
Jor munuscripts, every effort will be made to return them if a stamped and addressed envelope is enclused. All correspondence intended for
the Editor should be addressed : The Editor. ' Practical Wireless.”” George Newnes, Lid.. Tower House, Southampton Street. Strand. W.C.2,
Ouwing o the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments,
we give no warranty that apparatus descrived in our columns is pot the subject of letters patent.

Copyright in all drawings. photographs and articles published in ** Practical Wireless ™ is specifically veserved throughaut the couniries
signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are iherefore expressly forbicden. * Practical

Wireless " incorvorates = Amaoteur Wireless.
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THE INSTITUTE of Practical Radio | f EVERYTHING for radio consiruc-
Engineers Home Study Courses are RATFS: 5/- per line or part tors. Condensers, Coils, Valves. Re-
suitable coaching text for ILP.R.E. (théreof. average five words te line, sistors, etc. Send .stamp for list.
and other qualifying examinations, '::,“‘m:‘"'zu““ : Box V'?- V- extra. 1| SMITH, 98, West End Road, More-
Fees are moderate. Syllabus of »a“d‘“';"'f:z::'é; :':n“s}\dv:rt&ﬁv;‘:::: cambe. Quick service.
seven modern courses post free from iManager, & * Practical Wireless,”

SECRETARY, IP.RE. 20. Fairfield | Blower House Southwnpton  Sf. NEW VALVES WANTED, small or
Road. London. N.8. Strand, London, W L2 * large quantities; all Television Valves
PW. RADIO ¥ T e " and ECL80, EF80, EBC33, FN4/500.
P.W. RADIO Peeder Mains Trans- VU39, 6SI7. 6V6. GKS, 521 L
former, 16/-. . BROWN. 16. | BASS REFLEX Speaker Cabinet I 7 ! L OARVIST fie
Rowan Road. Walsall i £ peaxer Caoinet | Prompt cash. WM. CARVIS, 103,
R Kits. 12in. Speaker Modei. 97/6; | North Street, Leeds. 7.
RADIO KIT, 4 valve, AC/DC. T.R.F., | 10in. Speaker Model, 87/6; 8in.
complete valves, less speaker. £2/10/-. | Speaker Model. 80/-; carriage */4: | * VIEWMASTER " Valves, exact to
COOK, 136, Basildene Road, Hounslow, ! ready built, 7/6 extra. sSend for | specification, guaranteed new and
Middx. list.  Rexine-covered Recorc Plaver | boxed, comprising 5 EF30. 1 6P25
METER RECTIFIERS, 1 m.a. 6/-;| Carry Cases. Bass Reflex Cabi nets | 1 KT61, 1 EBC33, 1 EB9l. 2 6K25,
Transformers, 230v (o 9 + 6v. 3a, | made to your own specifications. |1 6P28, sct of 12 £6/2/6, with EF9L
16/-; Seleniumm Rectifiers, F, Wave, | Gramophone, Radio and Record | or EY51. 7/6 extra (post and insur-
6/12v, 3a. 12/6; 5a. 15/-; Halfwave. | Cabinets made to order. Send draw. | ance 2/-); 1.4v miniatures. 1S5. IR3,
300v. 120 m.a.. 7/6; Full Wave | 1088 for guotations or call. A. DAVIES | | T4, 3S4. 3V4, 1Si. 1L4. 3A4, 7/8
Bridge. 250v, {a, 15/- S.A.E. for | & CO.. Cabinet Makers. 3, Parkhill | each. set of any 4. 27/6; 6AM6. EF91,
bargains _ list. LAWRENCE, 134 | FPlace. off Parkhill Rd. London, |6F12, 277 8D3, W17 EF92. 6AMS5.
Cranley Gardens. N.10. N.W.3. (Gulliver 5775.} EL/QI N<;17 12A5X7_ 7/9, any 8 r&r
574, 64/-; e A - 56/-; EB: 6AL5, HVR2A. 6/9; 6V6
RESPONSER, 31184, ‘Tess 524 1., | RADAR UNITS, 15in. x 9in. x 8in. | gpels KT63, EFd9. Ebs. EF50. 20D1,
Junction Box 240" 6/-; Amplifier, | prand new less relays), contains: 14 T 7
1134A, ess  valves. 6/-; Pre-amp.. | variable resistors (2 e wound 4w 6C4. "TBT, 11C5 7C6, THT. 18T 1Y
227A, less valves. 4/6; Tranx. 1083. | 5 t'way 6-bank wa Wé‘iﬂnu switen, | 1/6; _ 524G. 5U4G. MUl4. U22. UT8!
less 'valves, 25/-i Blowers, 24V. 12/6; | § ceramic EF50 bases. hosts of resis. | DETi. 6ATS. EBCI3. 6J6. GBAG. 6BES,
post free. ANNAKIN, 25. Ashfield | tors and condensors, étc., chassis and %B%Vze' PEI:‘%{’I‘GF?l%Il‘l%LDIE(?Tg;s Egggo
Place. Otley, Yorks. , __ | case makes ideal amplifier; spotless G%B) EL38. 16/6: N73. 15/-: 6P25.
NEW AMERICAN  SURPLUS.— | ¢ond., 10/6 (carr. 4/6): Moulded | GL36 13/6; 6K25. 12/6: ECCOL. UR4s,
32/F,450. 4in. x 2in. diam., 1/9 ea. | Mica Condensers, .001 mfd. .0006 | Eppgy  UBF80. PL83. DK32. 1A1G.
18/~ doz.; eX new equip.. aligned and | mfd, 0003 mfd. .0001 mfd. 2d. each: | 357 "B g5 pyg1. 6L6G. KTE6, 10FD.
sealed, amazing performance. 465 (1.5 ma. meters by * G.E.C."" new. in | 151 h11 10CL. 11/-; ECL80., EF80,
kes LF.T.s Wiring Instr. pair 7/6; | original boxes. 2in. mse. 7/6 (p. and | pvsi  'pygg. 'UL4l. EAF42, KT33C.
ex equip. Transformers. 230v, in|P.. 9d.. ~See = P. TV.' May. for|gp| "gCg  [oFI. R10. 6F14, 10P13.
6.5v. 0.5A out.. 3/10 ea.; Silvania Red. | Meter bargains. Hivac " miniature | y5/¢. "“9376GT, GK8GT. 12K8GT,
VROL, 7/6; VR9L, 4/6; VRE5. 3 6;115v Valves. type XH. 7/6; tresh)poyys ‘Epcsr. UBC4l. DL35, 1C5G.
VR92, 2/-; 954. 1/6; s.a.e. for free |Supply of new Canadian " EF50S | nac3s’ 1H5G, DL33. 3Q5G, 10/-;
list. = Packing free. postage extra. |30 1/6 each. New bargains arriving | gsN7GT, 6SLTGT. 6Q7GT. 12KI1GT,
THE RADIO SERVICES, Lr. Bulling- | daily; call or write for our free list. 12Q1GT. 6V6GT. 95Z4G, 25A6G. EF4l,
ham, Hereford. SERVIO RADIO. 156-8 Merton Rd. | g/gr 150 5Y3GT.  25L6GL. 35L6GT,
Wimbledon, S.W.19. (Phone: LIBerty 50L6GT. 35Z4GT. 6X5GT. UU9. Ud04
DRAW AND CALCULATE that circuit | g525. ) g . . . 3 :
with our Drawing Instrument Sets Uy4l, UF4l. EZ40. 9/-; 6KIG. 6/-3
and Slide Rulers. Bargain prices and | DID YOU KNOW at one time | 2ll new and boxed; postage 4d. per
catalogue on request. Box 232, we were leading Government Surplus E%ﬁ%eerge"éffc‘e gt%?n[r)gﬁisﬂﬁf‘%%dgé'
MIDGET sl/gTs 'h}:g;]-l Q"l GRS Eég‘x{klgj‘l&vaatafraedlfwi}(l)%h c;vlll”alb)e 01&? N.16. (Telephone: STA. 4587.)
iin. sq., r.; ils. type = ; is
2/3; 'QQ-" 2/!;): dual wavepTR,F.. ls:l:ng){xosoms{xanvt‘ilt‘?ieshagre sluern'lusmleslcu- ANY QUANTITY ex-Govt. Valves,
5/6 pr.; same with reaction. 6/§ pr.i | JorOHS (ARANULIES O SUTRIUS €t | type v.T. 61A; prompt cash settle:
Crystal Coii. dual wave, 2/6 ea.!| y,1jef andl this will b2 offered at | ment. RADIO SUPPLY CO. (LEEDS)
8 mfd, 500v. Electrolytics, Ali Can. yd £ 4 g o LTD.. 15, Wellington St., Leeds. 1.
1/9 ca’, 18/- doz.; Multicore Solder. 32&”&108‘; oS “u£fteepdeal§§?i§:d Do 8055, BSH7s, 128CTs, eie.. 4/3. List.
26 doz. yds; build a  Snet for | 35" a4l to pay us a visit. A show- } by G, L

£6/10/-, or a T.R.F. for £5/5/- , com-
plete with all valves and cabinet.
Book of concise instructions on both.
1/6, post free. Latest list with muany
other bargains. 3d.; min. p. and p.
1/-. SUSSEX ELECTRONICS LTD..
Princes St.. Brighton.

ELECTROLVTICS capacity, voltage.
size, tvpe ot mounting; price post paid.
in lhat order: 16 + 32, 450/525. 14 X
2, clip, 5/6; 24 + 24 + 16, 350/425v.
4 x 2, clip 4/9; 60 + 200. 275/330v.
1§ x 4‘ 6/6; 1,000, 12v, 1 X
21, 150v, § x 14, chp
1/1; 350/495v 14 x

clip. 6/6; 500, 12v. 1} x 2%. cllD 2/6,
8. 350v, § x 2, 2/-; 6,000 12v, 13 x 44,
lug, 4/6; 100 + 200, 275/350v. 1} x
44 6/6; 100 + 175,- 275/350v, 1 X
4%, clip, 6/-; 8 + 16 + 16, 450/525
13 x 2, lug. 5/9; 32 4 32, 350/425v,
1§ x 2, clip, 5/-; 2,000, 6v, 1 X 3,
clip, 3/3; 8 + 16, 450/525v. 1 x 2,
chp 4/3; 2, 450/525v § x 1. tag.
1/6; 2, 350v. § x 1§ tag, 1/3; 8. 300/

05 e

v,

425v, % x 2, clip, 2/-; 16 4- 32 + 8,
450/525, 14 x 34 lug. 5/9. All are Ali
cans; some with sleeve: all new

stock: all voltages WKG. wilh surge v
where marked. Television! Set of3
Components, comprising line output
trans. with E.H.T. winding, to give
TKv, using EY51 <(heater winding
for EY51 also included), and fitted
with width control. Scanning coils.
low impedance line and frame. focus

coil, optional hlvh €10,000 ) or low
(200 &2). Set of 3, 42/-, plus 2/- post-
age, Diagram of lme trans. sup-

plied. RADIO CLEARANCE LIMITED.
27. Tottenham Court Road, London,
W.1. (Telephone: Museum 91388.)

room is being allotted to the dis-
play of this material which can be
inspected at your leisure, MAIL
ORDER SUPPLY CO., 33, Tottenham
Court Rd., London, W.1. (Telephone:
MUSeum 6677.1

RADIO OFFICERS urgentiy reqd. We
train most in shortest period. Train-
ing fees payvable after appointments
Seed. Scholarships available.
Boarders accepted. 2d. stamp for
Prospectus. WIRELESS COLLEGE,
Colwyn Bay.

FREE ! Brochure giving details ot
Home Study Training in Radio,
Television, and all branches of Elec:
tronics, Courses for the hobby
enthusiast or for those aiming at the
AM.Brit.ILR.E., City and Guilds
'Ielecommummtlons R.T.E.B., and
other professional examinations. Train
with the College operated by Britain’s
largest electronic organisation.
Moderate fees. Write to E.M.L
INSTITUTES, Postal Division. Dept.
PW28, 43, Grove Park Road. London.
W.4.  (Associated with H.M.V.)

ROGERS, 2. Matlock Avenue, South-
port,

WINWOOD for value.
Valves: 5Z4, 6V6., 6KT,
39/6 set: 1T4. 1S5. 1R5, 3S4, 31/- set:
12K7, 12K8, 12Q7. 35L6, 35Z4. 45/-
set; special offer this month: dozen
mixed Valves, 50L6, 25L6. 25A6, 6B8S,

New boxed
6Q7, 6K8,

6U7. etc.. all fil. tested. 30/-, post
free. LF. Trans.. 465 kcs. midget 9/6
pr., stnd. 8/9 pr. Fil. Trans., 6.3v,
at 1.5a. 6/3. L/spkrs., 3}in. 12/8§,
5in. 12/6, 6in. 13/6, 8in. 15/6, 10in.
19/6. V/cntrls..  all  values. 2/9,
SP/sw., 4/3 Full list. stamp. please.
WINWOO 12, Carnarvon Road,
Leyton, ElO (Mail only.)

FLUORESCENT LIGHTING isn’t
expensive! A 4ft. 40 watt tube

mounted on ceiling or wood bacten
costs only 24/- for control gear, plus
1/- for tube (bought locallv) New
conlrol kits complete, 24/-, State
voltage, DYNALITE ELECTRICAL.
38, Stevedale Road, Welling. Kent.

SITUATIONS VACANT

The nt of persons annnerma these

TELEVISION COMPONENTS

or the
* I'ractical Television
TELE-KING
VIEWMASTER, E.E. TELEVISOR
and VM wide angle modifications in STOCK

Price Lists available on request.
J. T. FILMER,

Maypole Estate, Bexiey, Kent.
«. Tel, : Bexleyheath 7267 . .

Reeeiver ™

www. americanradiohistorv.com

agvertisements must be made through a Local
Office of the Ministry of Labour or a Scheduled
Employment Agencii if the applicant is a man
aged 18-84, inclusive, or a woman aged 18-59,
inclusive, unless he or she. or the emp[ayrnent
18 excepted from lhe movmons of the Notifica-
Hon of Vacancies Order, 1952,

AIRCRAFT Radio Mechanics. skilled
in workshop practice, are reguired
by Skyways at Stansted Airport.
Essex. Apply, in writing. to the
Personnel Manager. SKYWAYS LTD.,
1. Berkeley St., 1.
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v A L v E All Guaranteed—
24 hours service
41IMP 5/- | ECL80 11/8 | 6K7 6/-
4IMPT  §/- | EF91 /6 6K8 10/8
DDL4 4/6 | EY51 5Z4 9/6
MH4 4/8 | 6J7 (262) ’8 FW4'300 9/6
, 425PT /- | 68N7 8 | EAS0 28
CV68 5/- | VRES 1 '8 | 954 218
. 2X2 4'g | VR66 /8 | 174 8/6
8D2 4/8 | SP41 418 | 1Rs hd
9D2 46  VRII6 46 | o 7
15D2 5- | VR54  2/@ | 1St 9/-
KT44 5/- | MSPEN 4/6 | 1S3 9/-
4/9 | EF50 5/~ | 12K8 9/8
KT24 49 | DET19 29 | 5U4G 8/
€07 9/- | 6L6 118 | xTz41

50L6 /- | 3524 10.-
) (VP4B) 4/6
EBC33 10/ 6 - | jokg 9/6

KT8} 106 | EF8 /=
APV4 9/8 | 6Q7 10/- | W17 9/~
EF80 11/8 | 6V6 9/68 | 12K7 10/6

AMPLIFIER CMASSIS.—Two-valve plus
rectifier, two-stage audio amplmer for
operation on A.C. mains, 200-250 volts, 50
cycles. Input circuitry is loaded to suit
most high impedance needs. (Magnetic or
crystal plck-ups.) Complete with valves,
£3.15.0. t_2/6.
MAINS 'u{,\VsFOR\lERG —425-0-425, at
200 mA. 6.3, 63 4a., 5v. 3a. Fully shrouded.
51/- plus 2/- po.

Pye Co-axial Plug and Sockets, 8d. pair,

post
RECTIFIERS,—RM2 S.T.C., 4/¢. RM4,

18/6.

FILAMENT TRANSFORMERS.—6.3. .152.
Primary 200v. 240v. 9,
CONDENSEKRS. —Dublher 8  mid.-500vw
2/6. 16 mfd.-500vw., 3/8. Bias. 25 x 25, 1/9.
MAINS DROPPERS.—.3-75) ohms. resist-
ance, 5/-. .2-1000 ohms resistance, 5/-.

Post 4d.
TELEVISION.—Iron cored Coils. Contents,
14 permeability tuned coils and 1 R.F.

choke. London and Holme Moss, 18/6.
sl-_)ﬂ-,\lll)(xl-T IF465 k'c. Transformers.
17,6 pair,

TRIMMERS.—! Sprague .1-350,

pf.. 8.
6 doz. Dublller .01, .02, 7/6 doz.
Mail Order Only,

REX RADIG " “JEenste

FREQUENCY CRYSTALS. 5.8 to 8.6 Mcs.
in 25 Kcs. steps. Odd 5/8. Spot 8/-.

A.CyD.C, T.R.F. kit. assembled ready for
wiring L. and M. band, complete with

beautiful polished wood cabinet and 5in.
speaker. £6/15/-.

TR1188 CIRCULT 113~ Any C.R.T. Unit

to Oscilloscope., 2:9.

GERMANIUM DIODES, 3/9,

P.M, SPEAKERS, 81n . 20/~. bin., 14.6.

6iin., 16/6. 10in. 27/6.

SFLh\ll M RP(TIIII“RS F.W.6or 12v.
. 22/16 ; 6 A., 30/- A.,.146: 1 A.,

8/6 %v. 2 A., 30/~ ; 950v. 100 mA. H, W.,

9/~ ; 80 mA., 66.

TRANSFOR MERS, 200240 volts, tapped
3-4-5-6-8-9-10-12-15-18-20-24 and 30 volts
at 2 A., 21 8. One year guarantee.

NEW G.E.C. 0-75 MILLIAMMETERS.
1}in. x 1 1316in. 8/-.

M/C  MICROPHONES AND  TRANS-
FORMERS, 14/6.

Ex-W.D. PHONES, Low Resistance, 8,6.

MINIATURE VALVES. New, CK512AX,
9/- ; 9001, 9002, 9003, 7/6 ; 6AGS, 154, 185,
174, 1R5, 10/6 - 6ALS5, 8/8 : 12AT7, GAMB.
6BR7, DH7I. 6ATS. EY51. 6BES, 12/6.

NEW V -\L\ ES, 3524, 3516, 2574, 2516,
U281, VP . 5Y3GT, 6KT1GT, 6V6GT,
50L6. 42. 80 11/~ : GKBGT. 117Z6, 12 6.

0-500, MICRO A““FTEI{G, 2in., 156.

MULTIMETER l\lT 23in, M/c calibrated

meter. D.C. Volts 0-3-30-10-300 and
mA. 0-60. Black ebonlte case. Also reads

0-5,000 ohms with 1iv. hattery. 24/8.

AERIAL RODS, 4it., 3 sections, 6/-.
Base 3'6.

ALL POST PAID IN U.K.

THE RADIO & ELECTRICAL MART

253h, Portobello Road, London, W.1l.
‘Phone : Park 6026

PLEASE READ THIS ! !

N.R.S. “SYMPHONY ** AMPLIFIERS,
fitted with the patent *’three-channel
system '’ giving independent control of
Bass, Middle and Top, thus affording the
maximum possible control of tone ‘and
compensation for recording deficiencies.
Especially essential when mixing the playing
of old and new 78's with the new L.P.
records. Scratch control and negative feed-
back also incorporated. Woden trans-
formers. Five-watt model only 10 gns. ;
10-watt model (push-pull triodes), 15 gns.
Carr. 5/-~. When ordering, state output
impedance required, if known.

BASS-REFLEX CABINET KITS, 30in.
high, consist of fully cut patent acoustic
manufactured non-resonant board, de-
flector-plate, felt, all screws, etc., and full
instructions, 8in. speaker model, 15in. wide
x 12in. deep, 85/~ ; 10in. speaker model,
16in. wide x 13}in. deep, 97/6; 12in.
speaker model, 17}in. wide x l6éin. deep,
107/6. Carr. 7;6.  Ready built, 7/ extra.
GARRARD 3-SPEED AUTO-
CHANGERS. latest model RC75A,
brifliant engineering job, special long arm
for better tracking. Our special offer,
£13.10.0, or complete with Acos GPI9 and
GPI{9 L.P. heads, £17.10.0, or two Decca
XMS heads, £18.15.0. Carr. 5/-. Third head to
take thorn needles for playing old 78's, 26/6.
MICROGRAM CABINETS, ex-manu-
facturer, brown rexine, carrying handle.
room for 3-4 watt amplifier, gram unit
and baffle for 6}in. speaker, attractive
gold speaker grille in front. While they last,

59/6, plus carr. and pack, 3;6. Amplifier
to fir, £7.10.0.
DECCA 3-SPEED GRAM UNIT. £9.10.0.

NORTHERN RADIO SERVICES
16, Kings College Road, London, N.W.3
PRImrose 8314,
Tubes : Sw:ss Cottage or Chalk Far.
Buses : 31,2, l3 I|3 187

CORONATION BARGAINS

INDICATOR TYPE 82A. Contains VCR97,
21 Valves : 12-EF50, 4-SP61, 2-EB34, 3-EA50,
hundreds of Condensers. Resistors and
Pots., etc. Brand New in Transit Cases,
£4 15s., carriage 9/6.
R1132A U.ILF. Receivers, complete with
11 valves, 4-EF39, 2-SP61, P61. 8J5, VS70,
EB34, EK32, 5 mA. Meter, Brand New in
Transxt Cases, 59/ with circuit. Carr, 7/6.
VALVES. Brand New, Guaranteed. 6VS,
6%1 354,

ARP12 VPZ!(ex umts) 3D8
2, 5/- each. 6K8, 96 RK34, 1/9.
EAS0, 1/9, Post 6d.

GERMANIUM CRYSTAL DIODES, wire
e¢nd, Brand New, 2’-, post 3d.

STAN WILLETTS

43, SPON LANE “r T BROMWICH,

WANTED. ARSS, BC221 Eddystone 840,
etc. Taylor, Avo Test Meters, Valves.

WILCO ELECTRONICS

VALVES.—Guaranteed. Govt. surplus.
1R5 106 | 6USG  10/86 | EF¥6 78
185 - | 6V6G 8/6 | EF39 96
1T4 /- | 6X5GT 9/6 F50 76
3V4 10:6 | 12A6 8/~ | EK32 98
5U4G 8/6 | 12K8GT 12/6 | EL35 116
524G 886 | 12SH7 5/8 | EZ40 106
6ACT 5/8 25L6CvT 10/6 |, KT66 116

6 4'- T 10/~ | ML4 78
6J5GT 6:6 35Z4GT 8/6 | MSPEN 78
6J6 12/8 | 50L6GT 10/~ | MSPENB7/8
6JTGT 9/6 | 807 10/6 N46
6K7G 8:/6 | B: 10/6 | SP41 ,6
6K8G  12/@ | DH77 10/« 61 )=

18 | EB34 3/6 | VR1503010°-
6N7G 10/6 | EBC33 8/8 | VS70 10,6
6SL7GT 96 | EC52 64% w17 106
6SN7GT 10/8 | EC54 6 71 116

SPECIAL OFFER
IR5, 185, 1T4, 3V4, 32/- per set.
10 EF50 Valves for 50/~
COMPREHENSIVE LIST NOW READY, 6d.

204. l()\\rlt \DI)ISLO\IBF ROAD,
CROYDON. Tel,; ADD 2027.

CHEAPNESS with RELIABILITY !

109" di offt all ietary items on our
list if order exceeds £1.
CONDENSERS, Mica 10, 15 L 30, 50, 70, 735, 1w
124, 150, 20), . 00, 45 40, GO0, T00, 1,0u,
L300, 2,004, 1 3,000, 4,000, 4,500, 4,700 pi,
Paper 0.1 mid 0 v., 0.01 mfd. 1,000 v., all 3,8
dos. Ceramic 180, 220, 560, 820, 1,004 pé.,
5/-dnz. 0.25 mid., 350 v, small metal block, 4 for 1/8.
OUR GRAND SELECTION. 50 of above, 10/6.
0.25 mid. 500 v. metal tubular, 74, ; 8/« Jdos.

6 mid. 2,000 v. test, 3,000 v. wke., 4/9.

8. Double .m pi., 104. each.
POTMOHETERS. New turplns. JK, K. 10K,
300K, 2 M., 1/8. 300K iu cartons, standard, 19
<mall, 2/-' SO0K amall, loose, 1/9.  Wire-wound
3K, Rin. spiadle, 1/-.

RESISTORS. ALL STANDARD \'ALUF% N
STOCK. 209 tolerance, 4 w. load, 8d.; 1 ., 8d,
STANDARD TV CO-AX. 30 obmns, ﬁnA, 100, 3,
TOGGLE SWITCHES. =.P.D.T. tropieal pack, 8.
Send 3d. for full list, which includes hundreds of
VALVES at surplus prices.

Fost paid on orders aver £1, otherwise fil.

REED & FOR i?hsnﬂﬂ%%m%g;g:

CONSTRUCTORS ! BUILD THE

PICNIC PORTABLE

Using our drawings and instructions, and
easily-obtainable British components, you
can build a portable receiver giving really
good loudspeaker results without any
aerial, carth, or external power supply.
An unusual type of self-contained frame
aerial gives maximum pick-up on both long
and medium waves. Extra galn and
sensitivity are obtained by the provision
of an RF stage and & specially efficient
output valve. This set is ideal for all
occasions, indoors and out, where a portable
source of listening is reguired.
Illustrated instructions and point-to-point
wiring diagram

PRICE 3/6 POST FREE.

These instructions can only be sent to
addresses In the United Kingdom and the
Irish Republic.

KHA]
V. 6. COLES, wiiseRises. uv satsto.

ELECTRAD
RADIO

VALVE BARGAINS.—6AKS, EL91, EC9I,
807, 8/6; 6J6, EF9l, 9/-; &C4, EF92,
EACII, 6/6; 6KB., €F33, 12AX7, 12AT7,
6SN7, 5Y3, 3ABGT, 9/6 ; 6BR7, I85BTA,
12/6 ; 6AGS5, HL23DD, 6/~; VP23, §/-;
9004, 4/- ; EASO, 1/9.

VOLUME CONTROLS.—} meg. with
switch, long spindles, 4/-.

Postage 9d. on orders under £2.

77, NORTH STREET,

BELFAST

www.americanradiohistorv com

ASTRAL RADIO PRODUCTS
(T. G. HOWELL)

Dual-wave H.F. coil as used in the original
models. SUMMER ALL DRY PORTABLE,
B.7.G. BATTERY MINIATURES, THE
MODERN | & 2 VALVERS, etc., 4/3,
or with 5 circuits, 5/+, post and packing 3d.
T.R.F. coils L. and M. wave as used in the
original models ALL DRY 3 BAND 3,
August, 51, P.W. 3 BAND ALL-DRY 3,
April, 53, P.W., 6/& per pair, extra circuit
inc. postage, éd. T.R.F. coils as above but
without reaction winding suitable for stan-
dard T.R.F. circuits or American set replace-
ments, 5/6 per pair, postage éd. 'K ''-
type coils as used in the original model
A.C. BAND PASS 3, 3/3 each coil. I.F.T.s
465 K/cs miniature brand new, é/- pair
P".W. frame aerials, 3/6 each extra. High Q,
§la

29, McWilliam Road, Woodingdean,

Brighton, 7.
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l(.ldm Sor\li('mz Instruments, by
dley

4 6d., postage 3d.

The Radio Amateur®

the AR.R.L. 1953
30s. 0d., postage 1s. 0d.

Amplifiers, by G. A. Briggs and H. H.

Garner.

s Handbool Hy

15s. 6d.. postage 6d.
“(‘fl()‘[‘!‘lsl o Data for Radio Engincers

6d., posta"e 6d.
l‘olephonh by J. Atkinson
Vol.One, 35<. 0d. : Vol. Twn 55. 0dl.
postage 1s. 0d. each.
Radio Engineers' Servicing Manaal,
l)y E. Molloy ted.).
postage 1s. 0d.
inecring, by E. K. Sande-
man. Volume Two,
55~ Od.. postage 1s. 0d.
\I.\:uelh Recording,.by S. J. Be"un
. postage 9d.
\I:l!hemalu- for Teleconmmuniei-
ttons. by D. F. Spooner and W.

Grinsted.
10~. Bd .. postage 6d. . °
Radio ¥ mml-l-l'mz. by . E. Terman.
0d., postage 1s. 0d.

n-Tube Oscillators, by Ed=on.
0d.. postage ls. 0d.
Receivers., Pre-Seleetors amd  €on-
serters, Data Book Ne. 7,
24, 8d.. nostage 3d.
World Radio Handbhook For Listeners,
edited by O. Lund Johansen. 1954,
8-. 6d.. postage 6d.
Radio Valve Diata, compiled by Wire-
fess Wor'd.
3. 61l., postage 2d.

We have the finest selection of British

and American radio publications in the

Country. New revised catalogue on
apullcatmn

19-23, PRAED STREET

PADdington 1183,

—THE MODERN BOOK C0.—

(Dept. P.7), LONDON, W.2

CABINETS

Our latest illustrated catalogue ol all
types of Cabinets now available

A SPECIAL OFFER

Walnut Cabinet, complete with punched
chassis, dial, backplate, drum, drive, spring,
pointer and cord. 28/6 plus 2/6 p. and p.

CHASSIS

A.C., 5-valve 3 w/b Superhet Radio-
gram Chassis. Absolutely complete kit
of parts including wiring diagram, £10/15/0.
Or fully wired and

tested, £12/10/0.

LEWIS RADIO CO.

(Dept. K.21),

120, Green Lanes, Palmers Green,
London, N.13.

BOWes Park 6064

FIRST-CLASS
RADIO COURSES

GET A CERTIFICATE!

QUALIFY AT HOME~IN SPARE
TIME

Afcer brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification, Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

——— FREE GUIDE ———j
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
AMIAPE., A M.l.MechE,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of
SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career.

FOUNDED [8385—OVER
=== 150,000 SUCCESSES ===
NATIONAL INSTITUTE OF

ENGINEERING

N

(Dept. 46I) 148, HOLBORN,
LONDON, E.C.t

TWO AND SIX!

hrings you full information to build
ALL of the folowing 1 —
* 3-Valve 3-Bund Superhet.

* 4-Valve 3-Band ¢ lpvlllm.
Ni-FijGram.”

* 5-Valve 3-Band \ €. sup

* 5-Valve 3-Band A€ D,

% 6-Valve 3-Band A.C, Suy

* B-Valve 3-Band NG Do

¥ 3-Valve 2-Band * Local Station ™
T.R.F, Super Quality Feedel

* Feeder Amptifier and Poswer Pack.

w Magic Tuning Indicator Unit.

* Signal acer, AC

* B-Watt Amplifier, A

% 10-Watl Push-pall Quality Ampli-
fier, A.C

* Signat €

eralor. AC
Eie. Bte
DETAILS for conslrucnon
Bluemuzt ci its, (()\ll’
lis and SCHINTCAL ot
iy l()\i of these famous circuits aro
some of the good things in store tfor you
in our COMPLETELY NEW 1953
. ll()\‘ll' (()'\NTIK( CTOR'S HLAND-
BOOK * Also : Set Building and
Servxmng Hints, Facts and Formulae,
Resistance Colour Code, Symbo!s. etc..
etc., ANI) our current Camlofrue AL
FOR ONLY oA - ROY

DO Ll, AY .
( OPrY TO-DAY
Prmced on g.oasy Art pater. Lhis latest
issue contains many Improvements.
and has been brought combletely up
to date. Oter §0.000 copies now seld 1!

AVAILABLE ONLY FROM :

RODING LABORATORIES

(Dept, PWTL ITURN ATRPORT,
CHRISTCIHTURCH, HANTS

MORSE CODE Training

Send for the Candler
BOOK OF FACTS

it gives details of all Courses which inciude
o Special one for securing Amateur Licence.
CANDLER SYSTEM CO. Dept. 5LO
52b, Abingdon Road. London, W.8.
Candler System Co., Denver, Colorado, U.S.A.

WALTON'S WIRELESS STORES

The leading Midland Depot for all good
class ex-Government surplus eguipment
and Valves.

Of special interest to all T.X. hams.
We stock a full range of spares for the
popular Transmitter TI113]. Pleaxe
state Your requirements, ouf quotation
will follow by return.

Here are a lfew examples of the value
of offer :

13". Wooden Masts, 7 8 each, Carr.
26 ; In lots of 4. 24 - each, Carr. 3,-.
Crystal Monitor Units, Brand new,
3 8 each. Post 16

100 Iix- Governmen(  Condensers.
Llectroty tics, ete.. 15 - for 100, Post1 6.
Motor Giencrators, 24 volt inm., 230
volt A.C. out., 100 watts, £4 19 8 each,
Carr. 5:--.

Motor Generators, 110 volt B.C, in.,
230 volt A.C. out., 200 watts, £7/10-

Carr. 5 -
llv.ulplmm-s complete L.R., 786,
Post 1'6.
Headphones,  complete H.R.. 10 -

post 1G.

Nuts, Bolts amnd Washers, maioly
B.A 2, each hox contains anprox.
3 6 Box. Post 1 -

ciric Motore. 230 volt 50
, £4 126 cach. Carr. 26

Send 3d. stamps and S.A.L. for our
latest list.

WALTON’S WIRELESS STORES

Immediate delivery
from stock.

“VIEWMASTER”

(LONDON — SUTTON COLDFIKLD—
HOLME MOSS—KIRK O SHOTTS -
WENVOE — NEWCASTLE—BELFAST)
SPECIFIED COMPONENTS
SEND FOR STAGE I NOW-—
price £3.1.3 post free.
Complete Kits, Stage-by-Stage
and Single Components Supplied.
“ VIEWMASTER "' ENVELOPES, 7.8,

NEW LANE TAPE TARLE, £17/10/-,
plus 10 - carriage and packing.

: RECORDEIR
=, from £3 10 -
l I()’\ " CRY-

LIST 24l
AP, 35-,
" OVOICE ” TAPL, 26:-
(1,200 {t. reels).

For Attention—Advice—Service wrife

CITY & RURAL RADIO

101, HIGH STREET,
SWANSEA, GLAM.

Telephone © Swansen 4677

48, Staford St., Wolverhampton, Stafis.

wannar oo ricanradiohistory. com

e, CITY & RURAL s
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PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT

PRACTICAL WIRELESS

No. of
Elueprint

CRYSTAL SETS

1/6d. cach.
1937 Crystal Receiver ...
“The “ Junior™ Crystal
" Set

2s. cach.
Dual- Wave

“ Crystal
Diode ™

PW7L*

PW94*

PW95

STRAIGHT SETS

Battery Operated
2s. cach.
One-

One-valve @

The * Pyramid™
valver (HF Pen)

Th: Modern
valver ...

One-

Iwo-valve @ 2s, each.
The Signet Two (D &
LF) ..

Three-vaive @ 2s. each.

Summit Three (HF Pen,
D, l’cn) .

The “ Rapide ” Slr(m_,h!
3 (D, 2 LF (RC &
Trans})

F. J. Camm’s ‘" Sprite”
Three (HFE, Pen, D,
Tet) .

Four-valve : 2s. each.

Fury Four Super (SG,
SG, D, Pen) ... .

Mains Operated

Two-vahe : 2s. each,

Sclectone  A.C. Radio-
gram Two (D, Pow)...

Threc-valve : 2s. each.

Doublc - Diode - Triode
Three (HF Pen, DDT,
Pen) ooa .

Four-valve : 2s. cach.

A.C. Fury Four (SG, SG,
D, Pcen) oo
A.C. Hall- Mdl’k
Pen, D, Push-Pull)

SUPERHETS
Battery Scts :

F. J. Camm’s
Superhel

(HF

2s. each.
2-valve

PW93*

PWS6

FwW76*

PW37*

PWg2*

PW87*

PW34C*

PWI19*

PW20*

PW45*

PW32*

SERVICE

No. of
Blusprim

SHORT-WAVE SETS

Battery Operated
Onc-valve : 2s. cach.
Simple S.W. Onc-valver
Two-valve : 2s. cach.
Midget Short-wave Two

(D, Pen) . . PW3BA*
Three-valve : 2s. cach.

Experimenter’s Short-
wave Three (SG, D,
Pow)

The Prefect 3 (D 2 L
(RC and Tr.ms))

The Band-spread S.W.
Three (HF Pen, D
(Pen), Pen)

PORTABLES

Four-valve : 2s,

“Imp” Portable 4 (D,
LF, LF, Pen)...

Is.

The *“ Mini-Four” Al-
dry (4 valve superhet) PW

MISCELLANEOUS
2s. each.

S.W. Converter- Addpler
(1 valve)
(2 shects), Ts. 6d

The P.W. 3-speed Auto-
gram.
The P.W. Electronic Organ
(2 sheets), Ts. 6d.

TELEVISION

The Practical

PW88*

. PW30A*

PW63*

FWe6s*

PW386*

PW48A*

‘Television Receiver,
(3 shects), 10/6

e “ Argus *’ (6in. C.R. Tube), 2/6

AMATEUR WIRELESS AND
WIRELESS MAGAZINE
STRAIGHT SETS

Battery Operated
One-valve 1 2s.

B.B.C. Special
valver ...

Two-valve : 2s. each.
A modern Two-valver ...

Mains Operated
2s. cach,

One-
... AW387*

WM409*

Two-valve :

Consoclectrlc Two (D
Pcn),

SPECIAL NOTE

THESL. Llueprints are crawn full

size. The Jjstues containing
descriptions of these sets are now out
of print, but an asterisk rLcside the
blueptint rumber denotes that con-
structionai cetails are available, tree
with the bluepiint.

The index lctters which precede the
Blueprint Nuwmber indicate the per-
jodiral in which the descricvticn appears.
Thus P.W. reters to PRACTICAL
WIRELESS, A.W. to dwmiteur Wireless,
W.M. to Wirelexs Magaz.ne.

Send (preferably) a postal order to
cover the cost c¢f the Blueprint

istamps over 6€d. unaccegtatle) to
PRACTICAL WIRELESS  Blueprint
Dept., Grorge Newnes, Ltd., Tower
House. Southampton Street. Strand, | -
w.C.2.
No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2s. each.
S.W.  One-valver

America

for
AWa39*
Two-valve : 2s. cach.
Ultra-short Battery Two
(SG, det Pen) . WM402+
Four-valve : 3s. each.
A.W. Short Wave World-
beater (HF Pen, D, RC, .
Trans) AW436*
Standard Four - valver
Short-waver (SG, D,
LF,P)... . WM383*

Mains Operated
Four-valve : 3s.
Standard Four-valve A.C.
Short-waver (8G, D,
RC, Trans) . WM391+*

MISCELLANEOUS

Enthusiast’s Power Am-
plifier (10 Watts) (3/-) WM387*
Listener's  S-watt  A.C.
Amplificr (3/-) . WM392+#
De Luxe Concert A.C.
Electrogram (2/) . WMA403*

lQUERY cOUPON!
This coupon is available until July
6th, 1953, and must accompany alll
Queries, sent in accord with the'
I notice on page 425.

|PRACTICAL WIRELESS, July, I953.|i

b———

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2. and

i

printed in England by

GORDON & GOTCH (Assia), LTD. South Alrica :
Inland and Abroad 13s. 64.

one vear .

SPEAIGHT & SONS, LTD., Exmoor Btreet. Lﬂnd

(Canada 13s.).

CENTRAL NEWS A

Wwww americanradiohistorv com

W.10. Sole Agents for Australia and New Zealand :
ENCY T)TD. Subscription rate including postage, for
Registered at the General Pest Office for the Canadian Magazme Post.
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a comeLeTey assemaien  MODERNISE YOUR OLDRADIOGRAM FOR A GENUINE

oty - RS, D 5 R SPECIAL OFFER!

INCLUDING 10° US 10 - CARRIACG PLESSEY 3-SPEED AUTO
.M. SPEAKER P st CHANGE UNITS

g MODIEL #.3. -2 Brand New in maker's cartons, "
-~ h-valve -3-waveband complete w1th mounting in- £1 1 = 3 . 6
Superhet Receiver, lor structions

operation on  A.C. (Normal price is £23'10
3&3'2‘},?)100 jangiolesiand © ‘I'hgie‘; units will auto chanze on all thr needs. Tin.. 10in.
i | an in,

Tni i | ® They piay MIXED 10in. and 12in. records

;21(":__‘:12:(:‘1 Y\;r(;’t‘heé h]o:lié ® 'Theyv have separate sapphires for [ and 78 r.p.m.. which are

modern specification moved i nto position by & simple switch. _

o great attencion having ® Minimum hase-hoard size required 16in.x12}in. with height

been given to the quality of reproduc. above 5lin. and height below baseboard 2iin. -
tion which gives excetlent clarity of speech and A ht‘”; pure. t{a;le]ae]nalhll(‘ees us to offer thesc BRAND NEW UNITs

music on hoth Gram and Radio, making it the ideal replacement ?’tletalslc ?r‘x(f?leupdel e puacl\nw. T aze Rnd HRER ande

g 5l |
Chassis for that = old Radiogram,” gt
Bri pecificatlons (—Madel B.3—Valve line up. 6BES. 6BAR, 006 sso50
BAT 6BW6, 6X4. Waveband coverage. Short 16-50. Medugm ; THE " WIRELESS WORLD
187-5%), Lonz 903-2.000 metres. Controls (1) Voluine with on/ofl | g m

2) Tuning thh(\c! type) . (3 Wave change und Gram ; (1) 3 (I}el\l/“eﬁdgl%tx %X:,‘;SIOLROS AR(L':‘

I'one (3 position swiltch operative on Gram and Rad1o) . nains. covering long and
Nezative Feedback is emploved over the entire audio stages. 8 Jfain sraveband® We ale
Cuassis size. 11in. x x 8tin. hieh  Dial size 9lin. x diin. g n})ele‘co' supniy all of the com.

Price. complete and)le\D\ FOR USE. cucluding spealier. g ionenh t.(l) build this seb, as
S12I2E. (Cany and ke 7 Soxtiz ) ° PPRE deslgned and specified in the
oL oe Feh. 1950 issue. including the

drilled chassis, valves and
moving coil speaker. etlc

at the following prices —To
construct complete chassis
jps: dial and drive assembly.
£55-. Ditto, including dial

A DUAL CHANMNEL PRE-AMPLIFIER and TONE
CONTROL UNIT
This comprehensive PRE-AMILIFIER and TONE CONTROTL

UNIT provides full coatro! of Bass and Treble in consunction
with a main Volume Mixer Control. Can be used with any

Amplifier and any Pick-up. the range of frequancy conirol pro- and drive assembly. £€6. To construct the com- -
vided by the unit allording ampie comnen=ation for all types ot plete Set. including dial and drive assembly and > 4
Piclk-up and &l natures of recordings. i.c.. English. American cabinet. £7 3 6. Overall size of cabinet is T:n. x 3iin. x 11lin

A reprint of the designer’s article. giving Circuit and Assembiy
{nstructions (this is available separately for 9.} together with
a Practical Component Layout is included with each of ahdve
assemblies

20000000000 00000000000000020000200000000200000

1tHOME CONSTRUCTORS!!
A CAR RADIO RECEIVER FOR £i12
and 6J5). £316 9. Complate assembly data is av A desizn oi a 5 Valve Superhet Receiver. employing
ately for 1 3. Completely assembled and ready for use, £55 - an R.I°. Stage lor § or 12 volt supply.
sosese Send 28 for the complete set of Assembly

1000000200000 HRPCOI2OPINO0000000000 8088 | structions. CIRCUITS. LAYOUTS. and |

A MAINS OR BATTERY PORTABLE KIT § POINTTOPOINT “WIRING DIAGRAMS.

ani Lonz Playing, without recourse to PPick-up correction. The
vtrenie fexibility of the Bass and Treble Controls is such that
th> level of Bass and Treble can be set to suly any conditivns
1reespective of the volume output of the Amplifer.
The Unit measures only 7in. x 4{n. x 2in.. including self-contained
Power Supply. and can he accommodated either on or away from
1he main Amolifier. i.e.. in the front panel ol a Cabinet or anyv
osher position. Price including drilled chassis. valves (BSN7
;ailable separ

C000032680008000CLOGIGBOLQ

rogether component b
A midget 4-valve Superhet Portable Set covering @ Price List —
medium and long wavebands, THIS A-'\ NOT AN EN-GOVT. RECE(VER.
Designed to onerate on A.C. mains 200-240 volts or by IT 1S A NEW DESIGN FMPLOYING NEW
an  All-dry " batterv. The set is so designed that (,()'\H’O'\IENTS

°®
>
1 d
L
L3
L4
L3
®
L
[
[
®
°®
L d
*
o
°®
L4
L
®
L3
o

the mains section is supplied as a separate unit which
may be added at any time. The Kit therefore can be
supplied (a) as an “ All-dry’ Batterv Superhet
Personal Set which can be accommodated in the
Atstache Case as 1llustrated (size 90in. x 44, x 7in.

This is attractively finished in lizard. maroon. dark
green. or blue rexine. () or as a Comhined Mains
Battery Superhet Portable Receiver, for which a
polished Wood Cabinet is available to accommodate
both Mains Unit and Batteries together.

Circuit inearnorates delaved A.V.C. and Pre-selective Audin
Feedhack. Kit is comnlete in every detail and includes ready
wound Fram> Aegrials. fully aligned ll‘ Transl. and drilled chassis. etc. Overall
size of aszembled chassis BIn. x din. x 2iin, This receiver as tlusrrz
pletaty built for approx. £10 (plus Mains Unit it required). Send 1 9 for the fully
d-scriptive Assembly Book which includes Practical Lavouts and complete price
1ist of Components

023930 3008°385095206980000080 eseosecanes @ A
T * MINT A dvalve 8 A QUALITY “ PUSH-PULL " AMPLIFIER
Battery Supernet Receiver. designed . A Kit of Parts to build a 6-8 watt Push-Pull Amplitier for o opera-
by  Practical Wireless '~ to receive »'ionon A.C mam_,20 1-250 volgs.  Incorporates a simple arvange
1 Pre-set St,a’]';lions, no Il.leinl% beinx O me nt toleibnsble either 2 magnetic. crystal
necessary. he complete Receiver or light-weight
can he built for £910- (plus case S A 10-watt Outpl:xlt(k’lzlrznts?otiwgrse?
15'6). Send 1 6 lor Assembly Instru j designed to match from 2 to 1°
tions, Layouts and Component Price ¢ speakers. Tone control ic.. ;n%r(‘)rxr1
,{:mtod The overall size of the
N assembled chass's is 10in. x
8in. x Ttin. high. Price of
Kit complete in every detail,
including drilled chass:s and
valves. £6'17 6. Component

"Pe.son:\l Set”' Battery Eliminator

A complete kit of parts to build

Midget “ All-dry - Datterv Eliminator.
giving appyov 69 volts and 1.4 volts,
This FEliminator i: for use on A.C.
mains and 1= suitable for anyv 4-vaive
Superhct Receiver requiring H.'T. and LT
voltage as above or approx. to 69 voits.
The kit is quite easilv and guickly agsem-
bled and is housed in a light aluminium
case. size 4tin. x 1tin. x 3¢in. Price of com-
nlete kit with easy-to-follow assemblv in-
<*ructmns 42 6. In addition we can ofle
a similar COMPLETE KIT to provide
approx. %0 volrz and 1.4 volts. Size of a=
\mbled Unit 7in. x 2iin. x 1lin. Price 47 8.

e MEINT TWOTHRERL Com

plete dlazxamt and layouts from Whl(‘h
either a T.R.F. 2-valve set or a 2-valve
set <al'Le1'wax-d.~ easily converted to
g the 3-valve) can he made 'or £53 - or
§ £436 respectively (plus case. 15 6).

Full instructions. lavouts and Com- 3 ¥ . :
R e [ 4 '3 lavout is supplied. 3 4
‘ll)f;!l‘le“t ?1‘1::9\!.‘1%1.9_“-:'\ E— : assembled chasp:[;is. sI::):)cl(i?egf
f set for the beziuner ! A'simple -valie ® e reacy rf_"' use. £812'6. Instructions
2-stage Batiery Set covering Loug and § awut: and price list 1~
Medium Wavebands. Can be bhuilt 4790008esedes ee00000000030
for 37.6. plus 9 6 tor attractive Plustic  * Send 9d. P.O. for our STOCK LIST showlng many KITS OF
) ) Case and 14 9 lor suitable headphones. : PARTS for Sets and Battery Chargers and ‘' hundreds '™ of
Complete instructions. layouts and price list, 1/3. e Radio Cemponents. When ordering please ‘include 1/6 to cover
1) cost of postage and packing.

STERN RADIO LTD. ' * u3, fieer, spueen eos

WwWwW._americanradiohistorv. com
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