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for catalogue apply direct to:—

Sales and Service Dept.

ADCOLA PRODUCTS LTD,,
ADCOLA HOUSE,
GAUDEN ROAD, LONDON, SW4

Telephones Telegrams ’

MACaulay 4272 & 3101

THE AMATEUR’S

The

SUPER 6

LONG & MEDIUM WAVES
TRANSISTOR RADIO

A quality radio available as a kit or ready built. The sparklmg
performance and superb finish of the completed receiver give
you value equivalent to a £12. 12. 0 commerciai model.

Y All new parts. * 6 transistors and diode. ¢ 350mW output.
Y _Superhet circuit, Ferrite rod aerial. Jr Weymouth Radio
printed circuit board. Y Component positions and references
printed on back of board. ¥ Nlcely sty|ed wooden cabinet, |1
x 73 x 3§|n Y Vinyl covered in various colours. Y 6 x 4in.
speaker giving good bass and treble response. ¢ Full instruc-
tion booklet 2/-. Free with kit. ¢ L.F. Frequency 470 kc/s.
Y Lining up service if required. ¢ All parts supplled
separately. Write for list. S.A.E. please. J Sv. battery
required. VT9 or P.P.9 (3/9 with kit).

COMPLETE KIT MY €4 17.6

PLUS 5/- POST
OR FULLY BUILT £6.17.6 Tax & Carr. Paid
Vahine aml Tone Controls.  fn order— Value; With or without mains

switch: Rpindle length trom fining face: Body diag Price. (A) 2M Log.
8P4y 1/ (B 2M Lok, Now 2, [—20-30) IM Lo, DI, L1 -305( 138

Log, No, B, 1- (E) 500K Log, DP, 11, 13—3/-1 (F) 300K Lin, No, 1,1-
(WH— 100K Lin, DP, 23, 13—15/-1 (H) 100K Log, DI% , Th—3/+: o Tk Lm
No, §, Li—2/-: (K) 50K Lin, DI 13/ (L)5K Log, DI, 4, 14—

1K Lin, No, 2], 11 Wirewonnd—2/- 1 (N
Post 9d. (1); 1/~ (2 or more). Parcel 1 of each 13 Controls, 25/~ Post pdh]

ELECTRONICS (Camberley) LTD.

IS5 VICTORIA AVENUE, Camberley, Surrey
Post Orders Only Please

JACKSON

the big name in PRECISION components

Precision built radio components are an
important contribution to the radio and
communications industry.

SL 16
DRIVE

A general purpose slide rule Drive for F.M./V.H.F.
Units, short-wave converters, etc. Printed in two
colours on aluminium, with a 0-100 scale and pro-
vision is made for individual calibrations. Complete
with bronze escutcheon and glass. Retail 15-.

SOLJOINT LONDON SwW+4

It's reliable if it's made by JACKSON!
JACKSON BROS. (LONDON) LTD.

Dept. R.S., Kingsway-Waddon, Croydon, Surrey
Telephone Croydon 2754-5
Telegrams Walfilco, Souphone, London
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FOR PEAK PERFORMANCE AT LOW COST —

AMATEUR
RADIO

EQUIPMENT

Advanced destga and eraftsnamship plus an uncqualled reputation proved
by the naany hundreds of 1 nonials received from CODAR users is your
guarimitee ol d action, Only the hest is good enough for
COD AT -Mul ickson, Denco, Electroniques, Thorn, AE.1.,
1S names buill into CODAR equipment,
upplicd with elear pictorial diagrams and easy to
no technieal knowledge or special 10ols are required
S Id your Short Wave Ntation with CODAR-KITS
ROy | rior nee and world wide reception previously possible
ondy from ch more expensive equipment,

For illustrated leaflets giving fullest details send 6d in stamps

-

CODAR RF, PRE-SELECTOR. Will constderably improve the performance of
any supcrhet receiver, ‘Results are amazing. ‘“Well worth the money,”
MODEL 1" 18,30, Uses EI'183 Frame Grid tuned R.F. Amplifier and provides up
to 20dB gain plus substantial image rejection, improved signal/noise ratio and
selectivity. Selector switch for either dipole or single wire antenna. Power
requirements 180-250 volts 12 M/a H.T. 6.3 voits, 3 amp 1..T. Size 8in. x 6in. x 4in.
Ready built, complete with cables. plugs and instructions. £4.19.6, Carr. 3/-.
ALODEL PR3N, Self powered version for 200-250V. A.C. and also provides
25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. £7.4.0. Carr.3/8,

CODAR Q7 MULTIPLIEKR MODLL R.Q.10. For use with any superhet
receiver with an LF. between 450 and 470 Kc/s. Provides considerable increase in
selectivity lor either peaking or rejecting a signal on AM, CW or SSB. Both
PEAK and NULL functions tunable over receiver. I.F. passband. B.F.O. facility
Included. Size 8lin. x 5in. X 4in. Power requirements 180-250V. H.T. at 6 M/a
6.3V. .3 amp L.T. Ready built complete with cables. plugs and instructions,
£6.15.0. Carr. 3/-~. MODEL IR.Q.10X. Self powered version for 200-250V. A.C. and
gésg gr%videsaﬁa M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories,

.8.0. Carr. .

COD AR AL 12 WATT 2 BAND TR ANSMITTER. The newest, most com-
pact transmitter for fixed or mobile use on 160/80 metres. ‘‘The tiny TX with the
BIG voice.” Size only 8:in. x 5In. X 4in. (Base area is less than twoethirds of this
page!) High stability new type calibrated VFO. 1.8-2.0 Mc/s and 3.5-3.8 Me/s (up to
4 Mc/sexport). Air-spaced CODAR-COIL Pi-net output. P.A. Plate current meter
plus neon indicator. Plate/screen modulator. AM/CW switch and Panel key
Jack. Pluo changeover for 6 or 12 volts heater supply. Ready built £16.10.0. Carr,
A- ATHPPOWER SUPPLY UNI'PS, Type 250/S. For 2007250 V. A.C. with Stands
by/Net/ Transmit and serial changeover switching. stabilised V.F.O. supply,
neon standby/transmit indicator £8.0.0, Carr. 5/-. pe 12/MS 12 volt solid state
power supply unit £11.5.0. Carr, 5/-, Type 12/RC Remote Control and Aerial
Switching unit, £2.7.8, Carr. 2/6. (H.P Terms available)

CODAR-KIT MINI-CLIPPER-—0OU R FAMOUS SHORT-WAVE RECEIVER
% Can be bullt in one evening ready to switch on and bring the World to your
fingeirtips at very low cost. % Supplied complete with valve, one coil 25-T8
metres and 4 page instruction manual. PRICE 39/8. Carr. 2/6. Extra Coils 4/8
each. Instruction Manual only 2/- (credited on order). Electrical Bandspread
avatlable. Provision to add 2 transistor amplifier.

CODAR-KIT CR3 MAINS T.IR.F. SHORT-WAVE RECEIVER. World
wide reception—North and South America, Russia, India. Australia. Far East,
Amateurs. Shipping. etc. % Separate electrical bandspread. % 3 slow motion
vernier drives. s Low loss polystyrene plug-in cotis, factory aligned. + Dials
calibrated in frequencies and degrees. % Power output 3 watts for 2/3 ohm
speaker. s Valve line-up: ECC81. EL84. EZ80, CODAR-KIT CR45 complete,
with valves. 3 coils (10-28, 25-75. 60-176 metres) and 11 page instruction manuall
LESS Cabinet). £7.5.0. Carr. 4/6. CR45 CABINET, 12in. x 5}in. x 7in
with sllding door for easy coil changing, 35/-. Extra coils 4/9 each,
Instruction manual only 4/- (credited on order). (Can now be suppHed;
ready built—price on request). (H.P. terms available.) {

CODAR-KIT CR 66 COMMUNICATION RECEIVER. The fine 5]
superhet kit ever offered. % Covers 540 Ke¢/s—30 Mc/s in 4 bands.
Separate electrical bandspread. s Factory allgned Coil unit and LF.
Transformers. % Regenerative LI, stage for maximum gain and BFO.
for C.W. reception. s Power output 3 watts for 2/3 ohm speaker.,

Panel controls: Aerial Trimmer, A.V.C., Standby)
Bandswitch, A.F. Gain, LF. Gain, B.F.0,, etc. + Valve
line up: ECH81, EBF83. ECC381, EL84, EZ80, EM84. + Size
16in. X 6tin. x 8lin. CODAR-KIT CR 66. Complete with
17 page instruction manual. £19.15.0 (Ready-built £23.0.0)
CR 66 ''S™ Meter Model Kit £22.0.0 (Ready-bullt £25.0.0).
Carr. 7/6 extra on all models (H.P. terms available). In-
struction Manual only, 7/6 (credited on order). 3

"CODAR COILS AIR-SPACED INDUCTORS. A
compiete range of low loss air-spaced 1nduct.o%
&

developed by CODAR. Over 40 different sizes fro
iin. to 3in. diameter suitable for all types of circul
application including V.F,0. P.A. Tank, Pi-network:
A.T.U., aerial loading, etc. Full data and. pricew
on request.

CODAR RADIO COMPANY: ! sanx nouse, sourswicx sauane

Canada: Codar Radio uf Canada, we, Ontario,

www americanradiohistorv com
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MAIL ORDERS TO:

R' S 4 54 WELLINGTON

_MANCHESTERILTO | STREET, LEEDS |

Terms: C.W.0. or C.O.D. No C.O.D.
under £1. Postage 2/9 extra under £2.
4/6 extra under £5. Trade Supplied.
S.A.E. with all enquiries please. Personal
shoppers welcomed at any of the branches
below. Open all day Saturday.

BRADFORD &-57
BR'STOL 14 Lower Castley Street

(Half day Wednesday)
BIRMINGHAM £215: vz

Hill Station. CENtral 1279. No half- day

DERBY 26 Osmaston Rd., The Spot

(Half-day Wed. )I;I'el' 41I436I

ouse
DARLINGTON 7, aifday
Wednesday) Tel: 6804

EDINBURGH

043
133 Leith Street,

(Half-day Wed.)
GLASGO 326 Argyle Street,
(No Half-day).
Tel: CiTy 4158
(Half-day

LE'CESTER 32 High Street (Halif-
(No half-day) Tel.: 28252
LONDON 238 Edgware Road W2
(No half-day) New large store.
(Half-day Wednesday) Tel: 47096

day Thurs.) Tel: 56420
LEEDS
73 Date St. (No half-
(Half-day Thursday)
MANCHESTER
MIDDLESBROUGH % N
SHEFFlELD {3 Exchange Street

HUL %Lurf;:;l)e TeSI:";Oe.‘fOS
5.7 County (Mecca) Arcade
LIVERPOOL day) Tel: CENtral 3573
Tel: PADdington 1629
60A-608 Oldham St. Tel: CENtral 2778
port Rd.
Castle Market Bldgs.

Tei: 20716 (Half-day Thursday)
V.H.F./F.M. Radio Tuner

jASON FMTI destgn. Total cost of

parts including valves. tuning 56.1 9.6

dial, escutcheon, etc
SUPERHET FEEDER UNIT, Deslgn of

a high quality Radio Tuner (sveclally
suitable for use with our Amplifiers).
Delayed A.V./C. Controls are Tuning,
W/Ch. and Vol. Only 250v. 15mA H.T. and
L.T.of6.3v. 1 amp. required {rom amplifier
Size approx. 9 x 6 x 7in. high. Simple align-
ment procedure. Point-to-Point wiring
diagrams. instructions and priced parts
1ist with illustrations, 2/6. Total building
costs £5,5.0. S.A.E. for leaflet
TRANSISTOR SALE Muiiard oc71 2111,
0OCI171 8/8, Ediswan XA101 3/8, XAl12 3/8,
XCI 01A 318. Postage 6d. for up to 3 transis-
EX GOVT. SELENIUM
RECTIFIERS i2v 15 AMP
_GOVT. SMOOTHING CHOKES.
-5 H, chms. Parmeko 8/9.
ohms, 8/8; 100mA, 10 H, 100 chms, 6/9: 80
mA. 5-10 H, 250 ohms 3 11,
T
SPEAKERS. For outdoor or 25/9
Factory use, 8 ohms, 8 watts. Only
18 A.H. Size 7 x 4 X 2in, Brand new,
4/9 each, Three for 12/8, carr. 5/-.

Ex.

I
0C45 3/11, 0CC44 3/11, OC72 2111.0081 2/11
tors.
(BRIDGE) F.W. ONLY 19 9
3
150mA 10H, 50 ohms 9/8; 120mA, 12 H,
ANNOY RE-ENTRANT LOUD-
EX. GOV., 2V ACCUMULATORS,

Brs.nd New Conlxjplete £7 19 6 Carr.

Manufacturer’s discontinued Model Push—
pull output. Latest high efficlency valves.
Dual separataly controlled Inputs for

‘Mike’ and gram, Separate Bassand Treble
Controls. High Sensitivity. Qutput for3or
15 ohm speaker. Guaranteed tested and in
perfect working order.

R.S.C. MAINS TRANSFORMERS (¥ULLY GUARANTEED)

Interleaved and lmpregnated. Prim-
aries 200-230-250 v. 30 ¢/s. screened

TOP SIlROl DED DROPF THROUGIH
250-0-250v. 70mA., 6.3v. 2a, 0-6-6.3v. 22 17/8
350-0-350v. B0mMA, 6.3v. 2a, 0-5-6.3v. 2a

250-0-250v. 100mA. 6.3v. 2a. 6.3v. la .

250-0-250v. 100mA., 6.3v. 3.5a, C.T. .. 19/9
250-0-250v. 100mA, 6.3v. 4a, 0-6-6.3v. 3a 28/8
300-0-300v. 130mA., 6.3v. 4a, 6.3v. la. for
Mullald 510 Ampliher . 35/9
v. 100mA, 6.3v. 4a, 0-5-6.3v. 38~ 28/8
350—0 350v JOOmA 6.3v. 4a, 0-5-6.3v. 3a  28/9
350-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a  37/8
FULLY SHROUDED UPRIGHT
250-0-250v. 60mA. 6.3v. 2a, 0-5-6.8v. 2a
Midget type 24 x 3 x 3in. 18/8
250-0-250v. 100mA, 6.3v. 4a., -5- 6.3v.3a 20/8
300-0-300v. 100mA, 6.3v. 4a, 5v. 3a. .. 28/9
300-0-300v. 130mA. 6.3v. 4a. C.T. 6.3v
la, for Mullard Amplifier 36/8
350-0-350v. 100mA. 6.3v. 4a, 0-5-6.3v. 38~ 28/8
350-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a 18

FILAMENT TRANSFORMERS
200-250v. 50 c/s primaries 8.3v. 1.5a, 5/9
2a, 7/8; 12v. la, 7/11; 6.3v. 3a, 8/1 6.3v
17/6: 12v. 1.5a, twice 17/6.

OUTPUT TRANSFORMERS

Standard Pentode 5.000Q to 3¢ . 5/8
Standard Pentode 7,000 to 30 5/8
Push-Pull 8 watts, EL84, or 6V6 to 30
or matched to 150 8/9
Push-Pull 10-12 watcs to match 8V6 or
EL84 to 3-5-8 to 1 19/8
Following types for 3 and 160 speakers
Push-Pull 10-12 watts, §V6 or E1.84 18/9
Push-Pull 15-18 watts, 6LC, KT6d .. 22/9
Push Pull Mullard 510 Ultra Linear .. £9/9
ush-Pull 20 watts, sectionally wound
KT66. EL34, etc. .. a0 48/9
S.\IUO TIIING CHOKES
150mA, 7-10 H, ohms 119
100m. 200 ohms ., 519
BOmMA, 10 H.350 ohms .. 0o .. big
80mA, 10 H, 400 chms 00 . 411
CHARGER TRA\QFOR\!ERB
All with 200-230-250v. 50 c/s Primaries;
i i JR DO B 14 Ot
7 3 0-5- &, 3 0-9-15v. 6a. H
0-9-15v. 8a,
AUTO (Step upfstep down) TRANS.

0-110/120-230/: 50-80 13/9;
watts, 49/9: 150 watts. 27/8 500 watts 99/8:
MICROPHONE TRANSFORMERS
120:1 high grade, clam

R.S.C. BATTERY CHARGER and KITS

for A.C. Mains 200/250v., SOc/s.
ASSEMBLED 1HEAVY DU
éllllAR(,ER KIT

4amps bllz‘.
Fitted

_ Also selector
plug for 6v.
or12v. charging. Louvred steel case with
stoved grey hammer finish, Fused and
ready for use with mains and oub-59l9
put leads and battery clips.
Carr. 4/6. Terms: DePosit 12/- and 5 mon-
thly payments of 12/- (Total £3.12.0).

variable output.
Mains

mer 0-200-
.|F.W. (Bridge) Sel-
enium
Ammeter,
able Charge Rate
Selector
Plugs,
Fuse-holder
circuit, 58/8.
Carriage 4/6.

SELENIUM RECTIFI I-,RS
F DGED) TYP

8
"T'Y|6/12v. 2a. 8/11 6/12v. 10a.
8/12v. 3a a/g 6;12v 15a. gg;
6/12v. 4a. 12/3

v, AmMps..

transfor-

-|COMPLETE POWER PACK
KIT

Rectifier,
Vari-|Consisting of Mains Trans.,
Metal Rectifier, Double elec-

trolytic smoothiny choke

19/11

panels,
Fuses
an

malns Output 250v.,
60mA, 8.3v.

ARMSTRONG TRUYOX LEAK
QUAD, ROGERS, LINEAR, W.B.
FANE.  WHARFEDALE, GOODMAN
GARRARD, GOLDRING, GRAMPIAN,
LUSTRAPHONE SHURE, RESLO
All items Cash or Terms.

Vast Range of components, etc.

I

scoop PURCHASE OF HIGH QUALITY
RECORD CHANGERS
Brand new Garrard 3000 L, GNS
Very latest model. hormal

Retail price approx. £12.15.0

Heavy Turntable and llght- T, 5/6
weight pick-up arm. High ﬁdellcy Stereof
Mo 10 cartridge. Fully guaranteed,

R.S.C. 4/5 WATT A5 HIGH-GAIN AMPLIFIER

A highly
small ciun, ete,

300v.

nsitive 4-valve quality amplifier for the home,

Only 50 millivolts input is required for

iput so that it is suitable for use with the latest
delity Pick-up heads in addition to all other types
ck-ups aud praetically all *mikes”. Separate Bass
and Treble Controls are provided. These give full long-
playing record egualisation, Hum level is negligible belnz
71 (IB down 13 dB of Voxntlve feedhack s used,

A.T. of

25 mA and LT. of 6.3v. L.5a, s available for the sup#l)’

- of a RRadio Feeder Unit or Tape-Deck pre-ampiifier.
ALC. mains 200-230-230v. 50 ¢/s,

Chassls is not alive. Kit is complete in ever

finished chassis, point-to-point wiring diagrams and instructions.

Output for 2-3 ohms speaker.
detail with fully punched Gotd Hammer
LExceptional

value £4.15.0, or assembied ready for use 25/- extra, plus 3/6 carr., deposit 22/6 and 5
monthly pavments of 22/6 (Fotal £6.15.0) for assembled unit.

R.S.C. GRAM, AMPLIFIER KIT. 3 watts
output. Negative feedback. Controls Vol ®
'I‘one and Switch. Malns operation 200-25¢
A.C. Fully isolated chassls Circuit, etc..
led. Onlx 38

For use with any single
Output for 2/3 ohm
C. mains, Slze

GI K11k
AMPLIFIER.
or auto-change unit.

speaker. For 200-250v. A.
11 x 2t x 2iin. Controls:
Vol. and Tone with Switch, Only

M

RX60D< LUXE
4 BAND b
220/240v. 50160

c.p.5. A.C
mains opera
tion. Fre-
guencies cov-
ered 1600 Kc/s
to 30 cf
continuous. Incorporates 5in. sbeaker.
Slide rule tuning dial ‘S’ meter. Internal
ferrite aerialfor medium wave. Telescobic
whip aerial 58in. 10 section for short waves.
Fitted sockets for optional outdoor aerial.
Headphones, external speaker socket. Other
features are electrical bandspread tuning,
Noise limiter. A.V.C., B.F.O., stand by
switch. Size aprrox. 13 % 58 % Biin. Hand.
some crackle finished metal cabinet. Brand
new with full instructions manual. Usual

guarantee 19 (NS, carr. & pke. 10/-.

R.S.C. 4 WATT GRAM. AMPLIFIER
KIT. Complete set of parts to build a good
quality compact unit suitable for use with
any record playing unit. Mains isolated
chassis separate Bass and Treble
controls. Output for 2-3 ohm 59 9
sPeaker. For 200-250v. A.C.

R.S.C. BABY ALARM or INTER-COMM
KIT. Complete set of parts with diagrams,
ete. Housed in two polished walnut finished
cabinets of pleasing design. High sensitiv-
ity. For 200-250v, A.C. mains. Fully isolated.
Controllable at both units. An intercomm.

of this c¢lass would normally cost £20-£30.
Only 88/8, carr. 5/- ready for use, 6 gns.

. BA’ I‘TLR\ TO MAINS CONVER-
SION UNITS. Type

MI. An all-dry
battery_elimina-
tor. Size 64 x
4§x2in. approx.
Completely re-
places batteries
supply l.4v and
90v where A.C.
mains 200-250v,
50 c/s is avafl-
able, Suitable for all b“tery ortable
receivers requirlng 1.4v. and . mplete
kit with diagram 38/9 or ready for use 48 /9
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R.S.C.G100 100 Watt AMPLIFIER

TERRIFIC POWER OUTPUT FOR ALL PURPOSES
For ELECTRONIC ORGAN, LEAD, RHYTHM and BASS GUITAR and any
other musical instrument. FOR YOCALIST, Gram, RADIO and Tape etc.
% incorporating 8IX 12, PLUS TWO loin. HEAVY DUTY LOUDSIPEAKERS.
Total Rating, 140 walts.

Housed 1n 4 substuntial Wood Cabinets ol pleasing design and covered
contrasting shade< of Rexine and Vynan with gold trimmings.

1 Jack lnputs in TWO CHANNELS with § Independent Voilume Controls.
Separate Lass and ‘I'reble Controis on each channel.
A.C. mains opetation.

{MANCHESTER) LTD

*

*
*
* For standard 200-250v.

rull deseriptive leatlet, O Vi
and hear (his fabulous amplifier.

visit one of our

Fantastic Care. 30/- o n(l-..om £1L.7.6

and 52 weekly nd NoAL Tor
Yalue Gns pavments ol 35/« Inmn_\' branches
at only 2 . ‘'Fotal 97 Gn-.

R.S.C. BASS-REGENT 50 WATT AMPLIFIER

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT
For lead, rhythm, bass guitar and all other musical instruments
For vocalists, gram, radio, tape and general public address

* UNUSUALLY POWKRFUIL, LIUUI)\PFAI\LR
COMBINATION consisting of u FA

FLUX 15m. 30 watl unit PLUS A FANI

widtt unit with extended lrequency response.

1 Jack socket Inputs aud two independent Vol.

Contols (Or simultaneous use ol ub Lo 4 pick-ups
or ‘mikes’.

* Separate cabinets fully ogvered in contrast-
ing tones ot Rexine/Vyndir with gold trim-
ming, for speakers and amplitiers.

* Separute B‘hs and Treble Controls giving
‘boost’ und ‘e

Send $.A.E. lm leaﬂet, Or call at one ol our

many branches and compare the Bass- -Regent

with units at more than three times the cost,

HEAVY DUTY LOUDSPEAKERS
SUBSTANTIAL CABINETS

Y1 Gt

Two 'Tone Rexine/
Vynaircovered. Suit-
able for Bass Guitar.
Speaker Unit L5in.,
High Flux, 15 ohms,
30 watts. Cabinet size
approx. 24 x 21 x 13in.

oy 194 Gns.

Or Deposit ;I/'J and 9
monthly  payments
ot 44/5. CTotal 21igns),

R.S.C. BASS/20 AMPLIFIER
suitable for BASS GUITAR
A highly etfhicient unit incorporating mas-
sive 15in. high flux loudspeaker specially
constructed to withstand heaviest load con-

ditions. Rating 26 watts, Individual bass and
treble controls give ample ‘“Boost” and

. Carr, Or deposit £5.11.0. “Cut”. Two jack socket inputs separately
Y ) 25/- and 12 monthly controlled. Cabinet is of substantial con-
"Q GNS. payments ol £4. struction and attractively finished in two
09 (Totad 51 Gy, contrasting tones of Rexine and Vvnair.
Elleda{)ngoé '24 X 21 x 13in. OCarx 17/6.

d t

INTEREST CHARGES REFUNDED S5 ASGoSoTs reatici 1297 G, | o2 g
SETTLED IN 6 MONTHS monthly payvments ol 51/6. (Fotal 32} gns),

R.S.C. BASS-MAJOR 30 WATT

MULTI-PURPOSE HIGH FIDELITY HIGH OUTPUT
AMPLIFIER for VOCAL & INSTRUMENTAL GROUPS

RS.C. COLUMN SPEAKERS

Covered 1n two-tone Rexine/
Vynair. Ideal for vocalists and

2 ie reSs . .
:)l‘;gfliul'oédldsmosﬁinl\xlr()’;g?\lilri/gs]‘;& Eminently suitable for lead, rythm, bass guitar
canibegupn Sop e S Y and all other musical instruments

tln:p{}-yq )(:x |,:)o watts., Fitted | * Incorporating two 12in. 25 watt Heavy Duty. High Flux Fane
five 8in. high flux speakers. | Loudspeakers. one with dual cone lor high trequencies,

Robust wood cabinet with exceptionally attractive covering of
Rexine/Vynan' with gold trimmings.

Four Jack Socket Inputs and two independent Volume
Cuntmh lor simultaneous connection ol up to four Preck-ups
or "Mikes"

Separate Bas\ and Trebte Controls.

*
*

Overall ~ize approx. 42 x 10 x 5in.

I Carr.
125 Gns.
Or deposit of 29/- and 9 monthly

pavments 29/-10”'1)!1\! £14.10.0). | %

Type 402, watts, Fitted SUPERIOR TO UNITS AT TWICE THE COST. Nend SNeALE. A

four klZin.OIZ.OOlO line 10 wg,u for leattet or call for demonstration at any hraneh.

speakers. Overall size 52 x 14 x

8in. approx. ! Caiii/6 ; R.S.C. GI5 15 WATT AMPLIFIER

(s " = ns. lmnn Deposit £4

6‘"(;- 1‘{’." £ 51/8 8 2d S Ay and 12 monthly pay- | for Lead or Rhythm Guitar, ‘Mike’, Gram or Radio

p‘(:\'ne)ggblls ot 4475 (Totat 715 Eus) ') Gns. ments of €384, High-tidelity push-pull output. Separate bass
3 &0 st} CATENS (Total 43 Gna.), and treble “Cut” and “Boost” controls. ‘Twin

separately controlled in-
FORLEAD RHYTHM  puts so that two instru-

AND BASS GUITAR‘m"“Ls or “mike” and
' pickups can be used at

he same time. Loud-
spnaker is a heavy duty
flux 12in. 20 watt model
with cast chassis, Cabi~
net 1s covered in contras-
ting shades ot Hexine/

30 WATT HIGH QUALITY AMPLIFIER

and for Vocal or Instrumental Groups

A Four Input. two volume control Hi-Fi unit with
separate Bass and Treble “'Cut’ and “Boost’ contro
Designed for vocal or instr: umental groups. For Bass.
Lead or Rhythm Guitar X Mullard or Brimar latest !
type valves. Housed in snong Rcxine covered cabinet

with twin chrome carrving handles. Attractive black ‘ Vvnalr. Size approx. 18 x
art gold perspex tascia plate. For 200-250v. A.C. mains. J 18 x 8in.
Output for 3 or 15 ohm speakers. Send S.A.E. for 19 Gns Carr,
leaflet. Only =104
or Deposit 2 Gns., and 9 Send S.A.E. for leaHe
1 63 monthly payments ol 38/6 | Or DEPOSIT 2 (.||~.and 12 monthly paymentsof
“ ! 33/3 (Total 21 Gns).

(Total 18} Gins).

TRANSISTORISED SOUND MIXER

Enables mixing of up to 4 inputs, i.e., mic.,
tape, gram., tuner, etc., into single output.

" Compact and
completely sell-
contained, uses
standard 9 volt

R.S.C. G5 AMPLIFIER
for Guitar, ‘Mike’, Gram or Radio
3 watt high quality output. Incorporating
[ high flux 12in. 10 watt 12,000 line loudspkr.
! Sensitivity 30 m.v. High impedance jack
input. Handsome strongly made cabinet

LINEAR TREMOLO/PREAMP UNIT

Designed for mcroducing the Tremolo effect
to any amplifier which is fitted with a res-
erve power suppl‘v point for smoothed H.T.
and 6.3v. A.C. L.T. The unit plugs into
power suppl\' point and any input socket or

ols are S 5 Ly 1 (Size 14 X 14 x 7in. approx.) finished in com-
. b u = "
o intermiptions). Depth (10r Heavs or 11En | plementary shades of Rexine/Tygan. .| S HRID
effect). Volume and Switch. Three sockets | 200V. A.C, malns. Suitable tor Lead or standard Jack
are for two inputs and Rhylhm Guitar in home or small club, etc. inputs.
oty 4 Gns. £0.19.6 Or DEPOSIT 22/3 and 9 monthly FRICE 4916

Foot Switch. Post 3/6.

payments of 22/3 (Total £11.2.6) Carr. 7/6.
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R.S.C. STEREO 20/HIGH FIDELITY AMPLIFIER

PROVIDING 10/14 WATTS ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL

SUITABLE tor "MIKE", GRAM.,

Features inelude:

+“ Four-position tone and compensation
Input SBelector switch.
% Stereo,Mono switch so that peak monaural
output of 23 watts can be obtained.
Y Séparato Eass “Lift" and “Cut” and treble
“Lily” and “Cut™ controls.
FREQUENCY REBPONSE 4 2dB. 30+20,000 % Neon rane! indicator.
r.p.8. .
HQ‘M LEVEL 85dB down. % Handsome Perspex Irontplate
!ENEITI\V(I&I‘Y: 15 millivolts maximum. send S.ALE. for carr. 10/-
ARMONIC DISTORTION (cach_channel) 0.2%. : ; 1 3
For operation on 200/250v. A.C. Mains. ° et edlieatic ns-

RADNIO OR TAPE.
HOME OR S§TUDIO BUT 8UITABLE FOR LAKGE HALLS Ot CLUBS

INTENDED FOR THE

Based on a eurrent Mullard design and ewp-
foying vaives ECURS, BECUNS, ECLRG, ECLES
ECLSG, BULSS, EZ81. Outyur trausfurmers
are high quality sectionally wonnd to required
specificalion.  Output matchings for 3 fm
13 ohm speakers aon each channel.

Complete act of parts with polnt to point
winng disgrams shd instructions, or Factory
n mbled, tested and supplied with our usuul
2 munthy' guarantee for 18 gns, or DEPOSIT
.’ gos. snd nine monthlv payments of 41:8
v'rotal £2°.15.6.)

AUDIOTRINE HI-FI TAPE RECORDER KIT 255 ¢

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED l\ N HOLU}
Incorporating the latest Collaro Studio Tabe Transcripto e Audio

and 12 monthly pavments of 44/- (Total £28

).

Th e High Quaht.\- Tape Amplmex
with negative feedback equalisation for each of 3 speeds. ngh Flux P M. Speaker, emptV TaDe &pocl a
Reel of Best Quality Tape and a Handsome Portable Cairying Cabinet tastefully covered in two contra:
Ing shades of Rexine and Vynair, Size 14} x 15 x 8}In. high and circuit. Total cost it purchased 1ndlv1dually
aEproximately 240. Performance equal to units ln the £60-£80 class. S.A.E. for leafiets. TERMS, Depostt

GZ34. Separate Bass and Treble Con-
trols are provided. Minimum input required
for, full output is o‘nly 12 milllvolgﬂ\?p that

R.S.C. A10 30 WATT

AMPLIFIER KIND MICROP OR
prE PI(‘I\ UP IS SUITARLE. The unit is
ULTRA designed for CLUBS, SCHOOLS,
LINEAR | THEATRES NCEE ITALLS or OUT-
HIGH g}oon l;l‘!\(" et.{‘ ForFu:i w(i)tlr(x
" 21ATY ectronic S, ~AD
FIDE RHYTHM ITaAR Nl'l(l\(- BASS.
etc. For standard or lons playing record
ouTPUT ‘KET HVIDES L
and H.T. lor RADIO FEEDER UN

T.
An extra Input with associated vol. control
is provided so that two separate inputs such
as Gram and ''Mike” can be mixed. 200-250
v.50 ¢/s. A.C. Mains output for 3 and 15 ohm
+ R 2 speakers. Complete Kit of Da!"ts wijth flilllty
unched chassis an oint-

A highly sensitive Push-Pull high output Pupohed 2

to-point wiring diagrams
unit with self-contained Pre-amp. Tone 11 Gns- andpolnstructions. Su%plied
Control Stages. Certified performance |  Cayr. 10/- tactory built with EL34 out-

figures compare equally with most expen-
sive amplifiers available. Hum level 70
dB down. Frequency response =3 dB.
30-20,000 c/s. A specially designed section-
ally wound ultra linear output transformer

put valves and 12 months’
guarantee, for 14 Gns, If required perfora-
ted cover with carrying handles can be sup-
plied for 19/9. Send S.A.E. tor leaflet. also
speaker.

is used with 807 outbut valves. All com-
ponents are chosen for reliability, Six | TERMS: DEPOSIT 34/ and 9 monthly
valves are used EF86, EF86, ECC83, 807, | pavments of 33/8. (Total 18 gns).

on H.P. and CREDIT SALE

INTEREST cHARGEs REFUNDED Accounts settled in 6 months.

LINEAR TAPE PRE-AMPLIFIER. Type LP/1, Switched Lgualisution. Positions
for Recording at I} 31n., 71N, per sec.. and Playback, EMS4 Recording Level
Indicator. Designed primarily as the Link between a ( ollaro Tape Transeriptor and
a Hi-Fi amplifier. mlmhlo aimos’ any Tape Deck Only 9 gns. S.AF. for leallet,

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE At1

PUSH-PULL ULTRA LINEAR

QOUTPUT “BUILT-IN” TONE

CONTROL PRE-AMP STAGES
Two input socketa with associated controls
allow mixing of ““mike” and gram.. as in A10
High sensmvity Includes 5 valves, ECC83.
ECC83, EL84, EL84, EZ81. H1¥h Quality sec- .
tionally wound output transformer special-
1y designed for Ultra Linear operation and
reliable small condensers of current manu-
facture. INDIVIDUAL CONTROLS FOR
BASS AND TREBLE “Lift” and “Cut" Fre-
quency response +3 dB 30-20,000 ¢fs. Six
negative feedback loops. Hum level 60 dB
down. ONLY 23 millivolts input required for FULL OUTPLT Suitable tor use with all
makes and types of pick- 85 and microphones. Comparable with the very best designs
for STANDARD or LON PLAYING RECORDS. For \ll\l( AL INSTRU MENTS
, BASS, LEAD OR RI1 IM GUITAF ete
ET with plug provides 300v. 30mA, and 6.3v. 1.5a. For supply 0! a RADIO

IT. Size approx. 12 x 9 x 7in. For A.C. mains 200-250v. 50 c.p.s. Qutput for 3

and 15 ohms speaker Kit s complete to last nut. Chassis s fully punched. Full instrue-
tlons and point-to-point wiring diagrams supplied. Only Gns Carr.
(Or factory built 51/- extra). =10,
1f required louvred metal cover with 2 carrving handles can be supnlied for 18/9. TERMS
ON ASSEMBLED UNITS. DEDPPOSIT 25/- and 9 monthly pavments of 25/- (Total
£12.10.0). Send S.A.E. for jilustrated leaflet detailing Cabinets, Speakers. Mikes. etc.

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

A complete set of parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milH-
volts. Suitable for all crystal stereo heads. CGanged
Bass and Treble Control give equal varfation for "lil’t"

A

5 8nd ‘'cut’. Provislon is made for use as straight
f (monaural) 10- wﬂt plifier. Valve line-up ECC83,
ECC83, EL84, EL84, EZBl Qutputs for 2-3 ohm speakers.

Point-to-Point wiring diagrams and in- 8 Gns
structions supplied. Send S.A.E. for leafiet D
Full constructional detalls and price list 2/6. Carr. 10/-
Or supplied factory assembled with 12 months’ guarantee for £11.7.6.

Terms: Deposit 2 gns. and 9 monthly payments of 24/2 (Total £12.19.8).

[LATN
Can

PAIR ) 3
SOL l)l‘l{l-‘l)
JOINTS
PLUS
MAINS

12in. 10 WAT‘I HIGH QUALITY LOUDSPEAKER

In  walnut venseered
cabinet. Gauss 12,000
linea. Speech cofl
gnins or 15 ohms.
n

ony " £4.19.6
Terms: Deposit 11/3

nd 9 monthly pay-

f 11/3. (Total
£5.12.8). 12in. 20 \\ATT lll-l"l LOUD-
SPEAKERS IN CABINETS. Size 18 x
18 x 10in, Finish as above. Only £7.18.€.
Terms: Deposit 17/8 and 9 monthiy pay-
ments of 17/9 (lnlal £8,17.8), Cerr, 8/6.

W.B. “STENTORIAN“ HIGH FIDELITY P.M.
SPEAKERS HFI10I2. 10 watts rating. Where a
really xood quality speuker at a low brice is re-
quired, we highly recommend this unit with an
amazing performance. £4.12,0. Please state
whether 3 ohm or 15 ohm reguired.

R.5.C. JUNIOR BASS REFLEX CABINET. Detign®
ed for above speaker, but suitalile for any good
auality Rin. or 10in. speaker. Acoustically lined and
ported. Polished walnut venver finisp. 3ize 1*x1ux
ivin. Strongly made. Handwome appearance. Fu-
sures superb reproduction for only £3.18.8.

R.5.C. STANDARD BASS REFLEX CABINET. For
12in. toudspeakers, acoustivaliy lined and ported.
Rize 20 ¥ 142 13in, Bean-
tiful walnut veneer fin-
ish.  Recoinmended for
nge  with Audiotrine
Sneaker Sgatem. #5.19.8.
AUDJIOTRINE CORNER
CONSOLE CABIRETS.
dtrongiy made. Beautiful
polished walnut veneered

finish, Pleasing design,
JUNIOR MODEL. For
up to Rin. speaker.

Approx. 2Uxilxsin. 49/9
STANDARD MODEL. To
take up to 10in. speaker.
Size 27 1 18 x 18in.
£4.11.9

SENIOR MODEL. To take np te L2in. speaker and
with Tweeter ont-out. Bize approx. 30 x 30 x 15in,
{Recummended jor use with Audiotrine wpeaker
ayetem). 7 gns. or terms.

AUDIOTRINE, RI-F] SPEAKER SYS.
TIEMS, Consisting of rratched 12in. 12,000
15 ohm high quality speakex Cross-
over unit tcon-
sisting of
choke, conden-
ser, etc.) and
‘Tweeter. The
smooth res-
ponse and ex-

tended fre- g
quency range
ensure surpris-
ingly realistic

20 watt. £6.10.8. Carr. 7
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YOURKEY ;0 THEFASCINATING
WORLD OF ELECTRONICS

All circuits are designed around top
quality components, not near equivalents.
Full size printed circuits with every com-
ponent position marked. Makes construc-
tion extraordinarily simple. No fiddling with
microscopic connections—no  inspired
guesswork called for. A lavish instruction
manual not only tells you how to construct
your BasiKit but also advises you on its use
and explains exactly how your Basikit works.

PRACTICAL WIRELESS 101

HERE:COMES THE BIG BHEEI(THROIIGH
IN EDUCATIONAL ELECTRONICS -

I3

AND THIS IS BHSIRIT No. 1

A brilliantly devised radio kit that can be

put together with ease.

% YOLUME CONTROL

* PRECISE TUNING

% PULLS IN A HOST OF STATIONS

s MORE THAN TWENTY FULL SIZE
HIGH QUALITY COMPONENTS

59/- complete for your biggest and best ever
opportunity to tearn as you build!

ALSO AVAILABLE: The BasiKit mains battery Power
Unitwhich powers alt BasiKits. Yoursfor42/6.
The BasiKit Amplifier that brings real full-
voiced power to your BasiKit No. 1 Radio.
57/6 complete.

Watch out for more BasiKits.

orRDER YOUR BHASIKIT on THIS couPON:

Ml T e et e e TR E R L L L LD L

u u
= TO: BASIKITS DIVISION, K.L.B. ELECTRIC LTD. 335 WHITEHORSE RD, CROYDON =
2 Please supply BK1 Radio @ 59/- n
s BK2 Audio amplifier @ 57/6 —
= BK3 Power unit @ 42/6 ™
lllustrated leaflet on BasiKits (enclose stamped addressed envelope)
] From: NAME _
. ADDRESS _ P.O. .
= CHEQUE Pw.ﬂ
B
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. 6 VALVE 15 WATT PUSH-PULL AMPLIFIER, 15 x 7 x liin. AC.
Mains 200-250 volts. 4 Inputs with controls for same and bass and
trebie lift controls. Tapped for 3 and 16 ohm speakers. Extra H.T.
and L.T. for F.M. Tuner supplies etc. Built aud tested. 7gns. P. & P.
12/6.

. CYLDON A M. F.M. PERMEABILITY TUNERS FOR ALL TRANSISTOR
OPERATION. Size 2§ x 24in. approx. By famous manufacturer. AM.
LF. 470 Kc/a. F.M.-1.F. 10.7 Mc/s. A.M. coverage from 1620 Kc/s-526
Kc/s. F.M. coverage 108 Mc/s.-88 Mc/s. Circuit diagrams 2/6. FREE
with Tuner, ist, 2nd and 3rd A.M. L.F.'s, lst, 2nd, 3rd and 4th F.M.
I.F.'s V.H.F. Osc. choke, A.M. LF. trap. All the above are the R.F.
end ol sn A.M./F.M. receiver car radio etc. The above items, £2.10.0,

Comprising chassis 8% x 2} x
lin. Double wound maina
transformer, output - trans-
former, volume and tone
controls, resistors. condensers
etc. Valves 6V6. ECCBL and
metal rectifier. Circuit 1/6

3free with kit. 28/8 plus 8/-
P. & P.

. AMPLIFIER KIT. 3 to 4 watt Amplifier Kit.

. TRANSISTOR INVERTOR. 50 v. D. C. lnput Output 240 v. A.C. 40
watty incorporating tra 3, choke, s and 2 GET573.
In solid 16 gauge aluminium case, eize 15 x 6 x 2}in. by {amous manu-
facturer, 18/8, plus 6/ P. & P

b FLUORESCENT LlGHT FITTING. Twin 40 watt 200/250 v. less tubes
89/8. P.

. SIGNAL GENERATORS: Cash £72.5.0. & P. P. 8/6. Coverage 100 Kc/s.
to 100 Mc/s os fundamentals and 100 Mc/s to 200 Mc/s on harmonics.
Case 10 x 8} x 5iin. Three winiature valves and Metal Rectifier.
A.C. mains 200/250v. Jaternal modulation ot 400 c.px. to a depth of
30 per ceut. Modulated or unmodulated R.F. output continuously
variable 100 multivolts, C.W. and mod. switch, varinble A.F. oatput.
Magic eve as outpui indicator. Accuracy 2 per cent.

. A.C. MAINS MOTOR. Can be used for a variety of purpoues sllent
ruaning. satisiactory In every way. 230/250v. A.C., 9/8. P. & P. 2/-.

. POCKET MULTI-METER. Bize 3] x 2} x 1iin. Meter size 2} x 1}In.
Sensitivity 1.000 O.P.V. on both A.C. and D.C. A.C. and D.C. volts.
0-15, 0-130, 0-1,000. D.C. current 0-150 mA. Resistance 0-100K Q.
Cumplete with test prods, battery and full instructions, 39/8_ P. & P. 2/6.
FREE GIFT for limited period only. 30 watt Electric Boldering lron
value 15/- to every purchaser of the Pocket Multi-Meter.

. CHANNEL TUNER LF. 16-19 Mc/s. Continuously tunable from 174+
216 Mc/s. Valves required—PCF80 and PCCB4 (In series). Cover
BBC and ITA ranges. Also Police, Fire and Taxis, stc. Brand new
by famous maker, 10/-, P. & P. 3/,

. POWER SUPPLY KIT In metal case, size 3§ x 2} x 2in. Jocorporating
mains transformer, rectifier and condensers. 230/250 A.C. mains.
Qutput: 9v. 100mA. 10/6 pius 2/6 P. & P.

. BS.R. MONARCH UAl4 WITH FULL FI HEAD, 4-speed, plays 10
records, 1tin., 10in., or 7in. at 18, 33, 45 or 78 r.p.m. Intermixes
7in.. 10in. and 12in. records of the same speed. Haes manual play
position: colour brown. Dimensions: 124 x 10}in. Bpace required
above baseboard 4iln., below baseboard 23in. Fltted Wﬂh Full Fi
turnover crystal head. £5.10.6. P. & P. ¢/4.

. 50 MICRO-AMP METER movemenl by world famous tnanufacturer.
Size 8 x 2fiu.. 25/-, plus 1/¢ P.

. 8-WATT 5-VALVE PUSH-PULL AMPLIFIER & METAL RECTIFIER.
Bize: 9 x 6 x I}in A Malus, 200-280v. § valves. For use with 8sd.
or L.P. records, musical instruments, all makes of pick-ups and wmlkes.
Output 8 watts at & per cent total distortion. Separate bass and treble
liitt controls. Two inpuls, with controls, for gratn. and mike. Output
transformer tapped for 3 aud 15 ohms speech coils. Built apd tested.
£3.19.8, P. & P 7/-

. 40W. FLUORESCENT LIGHT KIT !ncorporating GEC Choke size
8} x 1§ x 1jin. ¢ bi-pin holders. starter and starter holder, 11/8.
P. & P. 3/6.

Bimilar to-ahove: 80W Fluorescent Light Kit incorporating GEC choke
Llilze llPi x Ij x 13in. 2 bi-pin holders, starier and starter holder 17/6.

. FIRST QUALITY ?VC TAPE.
5% in. 814, 850 it 9~ 5 in. D.P. 850 ft. .. e

7 in. 8td. 1200 it ..o 1y8
3in. L.P.240 ft. A
5§ in. L.P. 1200 it. ..o 118

3 in. T.P. 600 ft.
5 in. T.1>. 1800 it.
in. T.P. 2400 ft.

51
7 in. L P. 1800 it 18/8 7 in. T.P. 3600 ft.
P. & I’ oo eacls 1/6. 4 or more I'08t Free.

. FIXED FREQUENCY SIGNAL GENERATOR. Crystal contrals in metat
case, size 10 ¢ 6\ Bin. Tneviporating two FCI3 valves, maios trans.
former, 1etal rectitier, chokie, indicator, lup, crystal and numerous
components. Modulated and unmodulated cutput so-ket. Originally
used tor LTV, frequeucies. Braud vew. 39/8, plus u/- P. & P.. A.C.
wains 200-250 volts,

SILICON RECTIFIERS. 250v P.1.V 730 wA. 8ix tor 7/§ post paid

RADID & T.V. COMPONENTS (ACTON) LTD.

21b High Street, Acton, London, W.3.
All enquiries S.A.E. Goods not despatched outside U.K,
Shop hours 9 a.m.—6é p.m. Early ctlosing Wednesday
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SPECIAL

PRACTICAL WIRELESS

S ._ tzn '%g.@ﬂ

COMBINED PORTABLE & CAR RADIO

The Radio with the STAR features

4in. SPEAKER
Y 7-transistor superhet.

Output 350mW.

Y Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size 124 x 8% x 3%in.

Y Horizontal tuning scale, size |1} x 2Zin. in silver

with black lettering.
% All stations clearly marked.
Y Ferrite-rod internal aerial.
*
*

ONLY

£4.4.0

I.F. 470 Kc/s.
Operated from PP9 battery.

% Full comprehensive instructions and
point-to-point wiring diagrams.

Y Printed circuit board, back printed
with all component values.

% Fully tunable over medium and long
waveband.

% Car aerial socket.

Y Full after-sale service.

Plus 56 P. & P. Parts
list & circuit diagram
2/6. FREE with parts.

SPECIAL OFFER—POWER SUPPLY KIT to purchasers
parts, incorporating mains transe
former etc. A.C. mains 200-250v. Qutput 9v, 50mA,

of "Elegant Seven”

6.

Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O.

RADIO & TV COMPONENTS (ActoN) LTD 2ICHigh St., Acton, London W3

Open 9 a.m.—6 p.m. including Sats. Early closing Wed.

Now Ready! RADIO & TV SERVIGING 1365 Volume

LN

NEARLY

600 PAGES

TV & RADIO
CAR RADIO
RADIOGRAMS

RECORD
REPRODUCERS

TAPE
RECORDERS

TR

* ALL THESE MAKES

Alba, Baird, Bush, Cossor, Dansette,
Decca, Defiant, Dynatron, E.A.R., E.M.L,
Ekco, Elizabethan, Ever Ready, Ferguson,
Ferranti, Fidelity, G.E.C., Grundig,
H.M.V., Hitachi, Invicta, Kolster-Brandes,

SHTHHIRNIRINRNNRERIN R

McMichael, Magnavox, Marconiphone,
Masteradio, Motorola, Murphy, Pam,
Perdio, Peto Scott, Philips, Playcraft,

Portadyne, Pye, Radiomobile, Regentone,

Revelation, R.G.D., Roberts’ Radio,
Sharp. Sinclair, Sobell, Sound, Stelia,
$tereosound. Teletron, Ultra, Zenith.

PLUS LATEST DEVELOPMENTS, etc.

latest servicing aids.

Easy No-Interest Terms if kept after Free Trial

eorge Newnes, Ltd.,
15-17 Long Acre.
London, W.C.2.

i
I
N
I
I Please  send  Newnes
I Radio & TV Senicing
{(Volume for 1965) with-
I out obligation 10 buy.
Il you aceept this appli-
I cation 1 will post only
' 10:- deposit 8 duys alter
receipt of book. then
| 10/-  monthly for 7
months, paying 80/- in
I all—or return the book.
| Cash in & days 80/-
(R)48/1249

You'll see!

gy st g Sy

Circuits and Data for over 480 Models

Specially produced to help you do repair jobs more quickly—more
efficiently. Keeps you up-to-date with developments. Shows you the
If you have previous
volumes in Newnes RADIO & TV SERVICING
library be sure to add this 1965 volume and be
ready to tackle models 1964-5. One repair
job more than repays the cost.

POST COUPON TODAY'!

"
If under 21 your father must fill up coupon. I
Full Name ......... DOO0NBO0BEEEaaEB0EA0EE 0 I
(BLOCK LETTERS) (Mr., Mrs., Miss) |
Address. ......uu. estesenessttscnnanonerntee l
........ cene smereeeters TickV where opplicable |
The address on Ieﬁ is— '

.................. crenan My Praperty
X Meﬂ;ﬂurnlshvd I
Occupation ocuvessosonvess Parents’ Homé '

Furnished Aee

Signature ... .. .. ciieevenens om._ I

(Mr., Mrs., Miss) Temsorary haaress |
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E T ST TR R TE T
THE PRACTICAL WAY

TO LEARN ELECTRONICS

TR TR RIS
HIGHEST QUALITY KIiTS
USING BRITISH COMPONENTS

DAYSTROM - :.:

World-Famous kit-sets anyone c¢an build

The clearly written instruction manuals, issued with each kit, show you how.
You will be proud of the professional appearance & performance of your model.

A KIT FOR EVERY INTEREST .

TEST INSTRUMENTS

5in. OSCILLOSCOPE Model 10-12U.

price.
T.V. servicing. F.M. alignment, etc. T/8
covers |10 ¢/s-500 kefs in 5 ranges.

£41.10.0 Assembled £32 lz 6 Kit

servicing and general work. Printed
circuit board. Case 72 x 43 x 124in, long.

We. only 104 Ib -
36,60 Assommbied £22.18.0 ««

10-120
REGULATED POWER SUPPLY Model IP-20U. Transistor-

ised 0-5-50 v. D.C. Up to 1.5 amps.

Compact 94 x 64 x llin
£47.8.0 Assembled

VALVE VOLTMETER, Model V-JA. The world's
best selling VTVM. Measures up to 1,500 volts |
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0:14 ¢
1,000 MQ. Centre zero dB scale, d.c. input resistance
lIMQ 4}in. meter. Complete with test prods, leads
and standardising battery. 3 l8 6 Kit

£19.18.6 Assembled ollex !

DE.LUXE 6in. VALVE VOLTMETER. Model
IM-13U. Similar spec. to model V-7A but with im-
proved accuracy. Larger meter. Unique gimbol mount.

£26.18.0 Assembled .18. Kit

R.F. and H.V. probes available as extras.

(N )

TER. Model
special features,
quallty and performance at the

Send for full specification.

1M-30U. Many
Unmatched in

TV ALIGNMENT GENERATOR. Model HFW.I.
3-5 to 220 Mc/s fundamentals.
£44.10.0 Assembled

RF SIGNAL GENERATOR. Model RF-1U. Up to 100 Mc/s
fupdamental, 200 Mc/s harmonics.

band )
dhds. £19.18.0 Assembled 13.8.0 «i

MULTIMETER. Model MM-IU, Ranges: 0.1.5 v. to 1,500 v.
a.c. and d.c.; 150uA to I5A d.c.; 0.2QQ to 20M(2. 44in. SOLA meter.

£18.11.6 Assembled £ 12.18.0 xic

A wide range of other test instruments available including: R/C
Bridge C-3U £10.10.0. AF V/Voltmeter AV-3U £16.10.0,
Wattmeters AW-1U, £17.5.0. (Capacitance meter) CM-I1U
£15.15.0. Power supphes Decade boxes etc. Many other
instruments available under Americart Mail Order scheme. Why
not send for full details?

IR TR T
LOW PRICED SPEAKER SYSTEM ssu-I ¢

A practical solution to the problem of 2
moderately priced speaker suitable for Stereo
Mono amplifiers where the equipment has to
be compact. Two speakers, balance control,
ducted port reflex cabinet.

Covers

Horizontal or vertical (with matching legs)

£11.12.0 i

Inel. P.T.

Laborazory quality at utility oscilloscope §
Wide band amplifiers essential for §g

PORTABLE 'SCOPE Model OS-l. A i
compact portable oscilloscope, ideal for |

DE-LUXE TRANSISTOR TES- [}

£35.10.0° Assd. £24.18.0 «i

£34.18.0 «i §

Up to 100 mV output on all §

FOR HOME, WORKSHOP, SERYICE DEPARTMENTS

HI-FI SPEAKER SYSTEMS

COTSWOLD STANDARD MODEL
Acoustically designed enclosure ‘in the white”
26 x 23 x 154in., |12in. bass speaker, elilptical
middle speaker, 2in. pressure unit. Covers
30-20,000 ¢/s.

Complete kit with all controfs.

MFS SYSTEM
A minimum floor space model for the smaller
room. 26in. high x léjin. x l4in. deep. Similar

performance to standard model.
Price either model £23.4.0 «i

“AMATEUR” EQUIPMENT

8] AMATEUR BANDS RECEIVER

8 0 Kit ‘;

Model RA-|. Covers all amateur
bands from t60-10 m. Half lattice
crystal filter. 8 valve, “S” meter,
¢ tuned R.F. amplifier stage.
£39.6.6 «i
Assembled £52.10.0
RA-|
! AMATEUR TRANSMITTER. Model DX-100U. Covers
all amateur bands 160-10M. 150 w. d.c. input, self contained
with power supply. Modulator, YFO 9'|0'0 Ki

Assembled £104.15.0

AMATEUR TRANSMITTER
Model DX-40U. Covers 80-10 m.
Power inputs 75 w. C.W., 60 w.
peak C.C. phone. Qutput 40 w. to
aerial. Prov, for YFO

£33.19.0 «i

Assembled £45.8.0

DX-40U
COMMUNICATIONS

TYPE
RECEIVER RG-1. A high perform- i
ance low cost receiver for the dis-
criminating listener. Freq. cov. 600 §i
kefs-1.5 Mc/s and 1.7 Mc/s to 32 Mc/s.

306 asvemvied £39.16.0 xix

§ Other kits in the.amateur range include; SSB Adaptor SB-10U

£39.5.0. Variable freq. Oscillator VF-IU £10.17.6. Balun
Coil Unit B-1U £4.15.6. Grid-Dip Meter GD-1U £10.19.6.
@ Muitiplier @PM-t £8,10.0. Reflected Power Meter HM-
iU £8.5.0, Wide range of models under American Mail Order
Scheme.

o

ST

-

MONEY BACK GUARANTEE
Daystrom Ltd. uncondmonally guarantee that each
Heathkit product assembled in accordance with our easy-
to-understand instruction manual must meet our published
specifications for performance or the purchase price will
be cheerfully refunded.

DAYSTROM LTD

Dept. P.W.-6, GLOUCESTER, ENGLAND
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MODELS FOR HOME,
TEST AND WORKSHOP

WIRELESS 105

U et eV T TG
BRITISH HEATHKIT MODELS
USE BRITISH COMPONENTS

More and more. people are buying and specifying Heathkit models because:

% Easy-to-Follow instructions . .. The step-by-step instruction manuals tell you what to
do and how to do it. Large size pictorial diagrams show you how.

% A satisfying Hobby ... assemble any Heathkit model, switch on and find that it performs
exactly like an expensive, factory-built set. You will be proud of your model, your friends
will admire it, and you built it successfully yourself.

v You save money ... and get better performance at lowest possible cost.

TRANSISTOR RECEIVERS

“OXFORD"” LUXURY TRANSISTOR
DUAL WAVEBAND RECEIVER.
The ideal domestic or personal portable
receiver. 10 Semi-conductors. Solid leather
case. Send for full detalls
T £14.18.0 ki
6 TRANSISTOR PORTABLE. Model
U XR-I1. Prealigned |.F. transformers.

Printed circuit, 7in. x 4in. high ftux speaker.
Real hide case. Very easy to build.

e 2T £12.11.0 «ic

7 TRANSISTOR PORTABLE.

Model RSW.l. Two short
trawler and medium wave bands. incl. P.T. £ I 9 |7 6 Kit
. .
“MOHICAN” GENERAL COVERAGE
RECEIVER. Model GC-1U. Excellent

portable or general purpose receiver for
“amateur” or short wave listening. See full

spec. leaflets. £37, I 7.6 Kit

Assembled £45.17.6

SPEAKERS FOR YOUR OWN ENCLOSURE
12" Heavy-duty Bass (Fane 122/12) £7.7.0.
2” Tweeter (Fane 301) £3.1.6.
{both as used in the Cotswold systems)
12" Bass speaker (Audiom-51) £9.12.5.
8” Goodmans General Purpose GB £1.8.6.
Two Speakers + Cross-over, System SCM-1.
(As used in model SSU-1) with details for enclosure £4.12.0.

RPM INDICATOR (Electronic rev. counter). A must for the
motoring enthusiast. For 4 cylinders, 12V. pos. or neg. earth.
£8.19.0 (complete). Send for details.

el
GC-IV

A WIDE RANGE OF BOOKS ON ELECTRONICS AND
RADIO. PLEASE SEND FOR LiSTS OR PRICES.

HI-FI TUNERS

Tuning range
Tuning unit (FMT-
4U) with 10.7 Mcs LF. (£2.15.0
incl. P.T.). LF. Amp. (FMA-4U)
complete with cabinet and valves

3% e £15.18.0 «ic

Total
Assembly can be arranged.

Model FM-4U.
88-108 Mc/s.

FM-4U

AM/FM TUNER. Covers FM 88-108 Mc’s. A.M. 16-50, 200-550,
900-2,000 m. Tuning heart (£4.13.6 incl. P.T.), and LLF. Amp
(£21.16.6). Total

Send for leaflets. Assembly can be arranged. £26' Io'o Kic

EQUIPMENT CABINETS

A large range, in kit form or assembled
and finished, available to meet most needs.

Hilustrated details on request
£44.2.0

£7.15.0 «©

Many other models covering a wide range of equipment
for HOME, OFFICE or WORKSHOP

SEND FOR FREE BRITISH CATALOGUE
American Catalogue sent for |/- post paid

Prices from

PUBLIC ADDRESS AMPLIFIER,
PA-1. 50 w. Amplifier, two heavy duty
speakers, variable Tremolo. Ideal for

use with guitars, etc. £54. I 5.0 Kit

£74.0.0 Assembled
1716,

50 W POWER AMPLIFIER, MA-50
Ideal for PA work, electronic organs etc.

£27.18.0 Assembled £]9.18.0 Kic

Legs optional extra Set of 4.

6w STEREO AMPLIFIER
Model S-33. 3 w/ch. Inputs for
radio, tape and gram. Stereo;Mono
ganged controls. Sensitivity 200mV.

£18.18.0 Assembled£| 3 7 6Kit

6W DE-LUXE STEREO AMPLIFIER. Model S-33H. An
inexpensive stereo, mono amplifier with high sensitivity. Suitable

f ith D D idge. q
o i B B e E15.17.6

TAPE RECORD/REPLAY AMPLIFIER KITS.
with most tape decks. Send for details.

TA-IM (Mono), £19.18.0 Kit. TA-IS (Stereo), £25.10.0 Kit.

STEREO CONTROL UNIT. Model USC-1. Ideal for use with
MA-12 amplifiers. Kit £19.10.0. Assembled £26.10.0.

AUTHIITHITIE T i,

-DAYSTROM LTD

$-33

Will operate

Dept. P.W.-6, GLOUCESTER, ENGLAND

Hi-FI AMPLIFIERS

I8BW STERE O AMPLIFIER. Model}
5-99. Ganged controls. Stereo Mono
gram, radio and tape recorder inputs.

P/B selection. £27. I 9.6 Kit

£37.19.6 Assembled

5W HI-Fi MONO AMPLIFIER. Model MA-5. A low priced
amplifier based on the $-33. Printed circuit construction makes

i build. i
3 G267 19 LA €15.10.0 Assembled E10.19.6 Kit

HI-FI MONO POWER AMPLIFIER. Model MA-12. Ideal

for use with Models USC-l and UMC-1. 0.1 THLC at 10W. Vvide

frequency range. £15.18.0 Assembled £| I |8 6 Kic
. .

el |

| Pleasesend me FREE BRITISH CATALOGUE (Yes/No) |

I full details of modei(s).... L
I ..
I NaME
| AbDRESS

P e e e ) o ) o o ) e e e e e e e o )
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FLOODLAMP
CONTROL

Dim and full switeh for
controlling photo tlood-
lamps, Gives two lamps
in series, two lamps full
brilliance and lalups off.
Similar control of other
appliances. With circuit
346, plus 9d. postage,

TUNERS

60 pF with long
spindie  as s,
1/8 or 1%/ dozen.

OVERCURRENT RELAY

Beaut!fully made by the famous American
Westinghouse Company These are the sur-
face mounting through panel type with clear
Pyrex glass covers. They have colls for
remote push-button resetting. Type
calibrated for currents between (.1 and
0.4 amps. Type B—calibrated for currenta
between 0.5 and 2 amps. Price, nnused apd
perfect, 28/8 plus 3/8.

Microphone
Inserts

American mede. Dyna-
wmic type. Real bargain
4 8/8, plus 6d. postage.

Fishing Rod
from
Dinghy Mast

Tubular aluminium not

separate sectlons.
extends llke {elescope
irom 15 jus. te 9 ft,
6/8 each. R

Morganite Potentiometer

dingle and 2-gang types
available, standard size
with good length spindie.
all pew, 8ingle type, 1/-
each, values svnmble
5K, 10K, 26K, Tl
100K,
430K. 1 meg.. 2 meg,
Gang type 3/- each—
values available 5K L
OK. 100K <+ 100K,

1 meg. 3+ 1 meg., } meg. + } meg.

Building a ’Scope

8in. oacilloscope tube. American made type
No. 3PF7, 6.3v. 0.6 amp, heater electrostatic
deflection brand new and guaranteed with
cirvuit dlagram of “seope 18/- cach.  Plus
2/6 post uhd insursnce,

Where postage is not defin-
icely stated add 2/- all orders
under £3.

PRACTICAL WIRELESS
AUTOCHANGER BARGAIN

Garrard Auto-Slim
Record Changer
Oue of the nicest record changers
that thix famouns company make—
Automatic selection of records
which may be mixed—may atso
be played manually. Finger tip
adjustment of 8iylus pressure.
Fitted with monohead—but
pick-up wired for stereo—
Buitable 200/2560 A.C. mainy
ca binel space required 14] x—
124in. with 4}In. above and 2}in.
below, DON'T  MIS3  THIN
SPECIAL BNIP only £5.15.0 (post
and Insurance, 8/6).

MULTI-METER
BARGAIN

Model number EP10K. Extra wide
seale fitted corner wise for compact-
Devy, extré pecurate as ft nsed ]9
cormponenta, Benattivity 10,000
ohiny per volt A.C. and b.C. ranges.
D.C. voltage up to 12KV iu 8
ranges. A.C. voltage up to LYKV §
ranges. D.C. current up to $00mA
3 ranges. Reslvtance up to ¥ meg.
Capacities 005 to .15 mﬁs and decl-
bels.  Complete with full wstrue-
tions and test prod« and battery
for ohims range. A real bargain not
repeatabie once stocks cleared.
grlce 69/8. Carriage and insurance
IiN

Cabinet & Pick-Up

Cablact for battery record
player. 8ize approx. 9 x 11 x
8in. allows for 7 X 4in. speaker
and amplifier. Niceiy covered
two tone. Must have cost at
least €2 to make. New and pere
fect. Offered while stocks last.
ONLY 15/6 plus 4,6 pos: and
insurance.

TAPE RECORDER
—that will play in your pocket

Undoubtediy one of the smallest pre-
cision tape recqrders ruade. ne
tirels controlled by push buttons.
you can record and play beck
with the instrument in your
pocket. It iz a rull function

machine uslng standard iin.
tape and easy to rpph.\cc hattemq‘.‘ Zpeaking nng playing baé:k i from

the same {crystan microp! b X E! x
1§in., weight 14 oz.: recording time, 12 mins.; rewinding tiwe. 4 mins,;
recording system, D.C. DMas: ernsing system, Magnetic eracing; wow
and flutter within 2% and frequency respouse. 500-1.200 c;3 (within
—8dB).  Complete ready to work.

Ehce £9.1 9.6 plus 8/ post and ineurance.
750 mW TRANSISTOR AMPLIFIER

4 transisiors mcluding two
in push-pull Input for crvstal
or magnetic wicrophone or
pick-up-—feed hack loops—
sensttivity 8 m/v.

Price 19/6

Post and Insurance 2/6.
35 ohm Speaker, 12/ extra.

Oscillating
Unit 12A

This 13 & precision inetrn-
ment covering the range 80
1o 4l Mc'Sec. with tone
awitching for 700, 1150 and
1700 eycles per set and
magic eve tuning ihdicator.
Unused !n original transit
cases with Bttenuator hox.
Limited quantitv only £5
each. carriage paidl.

June, 1965

Speaker Bargain
12in. High-
tidelity Joud-
speaker,
High flux
permanent
magnet type
with  either

FOR—
i

3 ; i,
Wit ~ -
handle up to 10 watts. Brand néew by famons
maker. Price 87/8 + 3/6 post and insurance.

Hi-Fi Speakers

Hi-Fi Speakers—E.M.I. Ceramic magnet

12,000 lines. <ize: 18 x Rin. (roughly equiva-
lent to 12in. round speaker). Basu frequency
%0350 c/s, Handlea up to 10 watts. Price 38/6
plus 5/ carriage and 1ns. State whether 13
ohrm.

ohm or 3

Brayhead

Turret Tuner

Cotuplete with Band 1
and Band 8 colls. less
valves 10/~ each ot with
valves 17/6 each. Post
2/8. Knobe 3/8 extra.

Waterproof Heater Wire

16 yds. length, 70 watts, relf regulating
temperature conirol. 10/-, post free.

Cabinet Snip

‘Thia fine cabinet
ax illustrated byt
legs control knobs
Is availabie this
month at a
apealal snlp price
of 12/8. plus 3/6
post and
insurance,
Bize 19 134in

5 9n. x4

s nicely

two

tone

Siemens High
Speed Relay

Twin 230 obm cofls adjustable

*| tenslon chauge over contacte

BZ=2El plat polnts 7/8.  Post 1/
Five Core Cable

ldeal for switching clreuits, imtercoms, P.A.
rune ete. each core flex copper with rubber
insulation, cores covered overall in tough
rubber or P.V.C". 8d. per yd. or 30 yda. length

16/« pins 3/- post.

Making a Fan Heater
Mimatnre motnr .
lamiinated poles. // ; \

Uperatea off 20-30v.
D.C. Origlnal cost \

at least £3 each. 8/8

plus 1/ postage

and lusurance. Maine model 8/6, plus 2/6
postage and insursnce.

THERMOSTATS

Type ‘A’ 15 amp. for controlling room heaters,
greenhouse airing cupboard. flas spindle for
pointer koob, quickly adjustable from 30+
80°F. 9/ plus 1/- post. Suitabile box fo; wall
mounting, 8f-. P. & P. 11,

Type ‘B’ 18 amp. This is & 17in. iong rod
type made by the famous Sunvic
Co. 8piudle adiysts thiv from 50.
330°F.  Iuternal screw alters the
uetting 90 thls ¢could b9 adjustabic

over 30”7 to 1,000°F. Buitable for

controlling  turnace. cver kiin,
Immersion heater or to make flamestat ot
fire alarm. 8/6 plus 2/5 posi and insurance.

ELE_CTRONICS (CROYDON) LTD

Dept. P.W.

266 LONDON ROAD, WEST CROYDON, SURREY

Post orders to: 43 Silverdale Road, -Eastbourne, Sussex

.
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BARGAINS GALORE-WAREHOUSE BEING CLEARED

FLEXIBLE COUPLINGS

Theve couplings extemnl
ax well as bend  1or
joining  sharte out o

alignraent and for slug

tuning control where the core has Lo comne
in amd out,

Jrrice 10/« dozen,

Compressor/
Vac. Pump

Fittedd  with  outlet
and inlet valve, suit-
able for paint spray-
mg, refrigerator vte,
romplete with v
belt drive  wheel.
Price 27/6 plus 6/
post and  packing.

Sheet
Paxolin

Ldeaul for tran-
sLmr prujects

8/-;
oher, §2 panels & X 8iw., 5f-

et

SELF
ENERGISED
TELEPHONES

These requite no bal-

ternies: in fact they
have only to be con-
ed by a pair of

They can thus
be titted into existing
bell cirenits. Results
are extremely  good
anl maintenance
costs are  nothing.
Handsets only eomplete with wall lnonntimg
bracket ay illustrated, 18f= cach, post ete. 246,
Two post tree.

Variometer Assembly

As iltustrat-
ed thiv is use-
al for ex-
perinental
s, ery
aets, ete.
Ym,n 3/9 ca.

RELAYS

Totally  enclosed  in -
hakelite, this relay has

a 24v. coil bat ean of

caurse be rewound tor k

tains  aperation. It i

cuntacts  are  suitalle
for hreaking 20 amps,
Price 2/6 cach, 24/« dos.

CATHODE RAY TUBES

=
Carr, and Ins.
VCR 517, 6in. (replaces
VCR %7 new  and
unissued .. 9/8 816
A . 2778 46
. 27/6 5l
32/6 4/
.. 278 54
o 22/8 516
. 42/6 S
€V LH, . . 2778 T244
CY 1590, 12in. 120

10 WAY CABLE ideal i inecting
units and tor retnote switehing o <—each
wa¥ has a flex copper core capable of carrying
5 amps. and insulated to H00v.—the calle s
P.V.C. covered overall. Price 1/8 per yd. i0
yds. post free otherwise add 3/6 pust.

SNIPERSCOPE

Famous wartine “eats eye’” used for {[ SENSITIVE L DV
seemg i the dutk. This is an mira-red
image converter cell with a siver caes-
iutn ~creen whivch lights up (Jike a cath-
ode ray tibe) when the electrons re-
leased by the infrasred strike gt 1L
follows that as dight from an ordinary

LUOHESCENT
SCREEN

VIEWING WINDOW)

Something for Everybody

Toggle Panel Switch, 25730 awmp. single pole,
2/8. 24/- dozen.

Toggle Switch, 10 amp. double pole, 2f-,
18/- dozen.
Electric Lock. 24v. coil but rewimdable to

alter voltages. 4/6: 48/- (lozen.

latap is rich m infrasred these cetls will
work hurgiar alarms, conntimg cirents, smoke detectors and the
hundred and one other devicex as will the simpler type of photo cell.
Here then is 2 golden opportunity 1or some intere~sting expenments,
price §f= cach. Post 2/-. Data will be supplied with cells i1 requested.

CHARGING
SWITCHBOARD

Type A. 350 w. IX v.—containx
thiee reverse carrent felayw,
one voltmeter rated 23 v, rad.
ane nam wnetor rate 40
amps. Laale one wecondary
ammeder ted 15 atps. 1.,
and ~ecottary  meters

two
Z0amps. Leda one 2 gl
varigble resistor, anc 11 ohm
varable resistor and two |2
“tors. Come
plete in meta! case 211, 6, x
"n At approc. Price £2,15.0,
Carr. and Ins. 13/-.

Type B. 1260 w. 50 v, 12 anips.
contims on¢ 14 ol varmble re;
resislars, ¢hie maln almeler.
meters rated al =t amps, f.85.d
and (wo reverse current rel
mately 2ft. $in. X 2it. 8in.

or and four | ohm variable
rated at Hoainps fily, four secondary

anel vre voltmeter rated at 56 volts,
. Complete in metal case—size approxi-
Price £4.15.0. Carr. 15/

Hurry or you may be too late

See last two month's adverts. for ware bargains hut please note
we are sold out of the following: Ferranti Meters: Klystron

8; 25 amp Contactors: Motorised Rotary Switches.

Multi-Speed Motors

You can adjust thix molet to
altaost any speed you want i
will work directly off A€ ins.
Or af you require greater powet
oF greater speed, work it through
A metal vectifier. Thic motor g
litted with a gear box enahling
spesds down as low as 1 orpann
o he obtained.  Price 19/8,
postage and packing 4/6 eatra.

BUILDING AN AMPLIFIER

Hete i« a buy dor you!
Modubtor Unit type 20,
Contains parts ideal for
building a large output
ataplitier and all ready ~et
aut e metal case, To
nate & rew: Four  high

ontput valves Type KT 44,
Prriver vaive Type MHA).
Iton cored choke for up to
200 rilb-amps. Dozens
of ¢ woundd and earbon
Tesistors, paper and mica
g conilensers, Terminals
5 aml tag panels, efe., ote.
¥ Three ather  itews  of

inferest to everybody and
well worth the price asked for the unit are: 1, Trans!ormer Relerence
10K/143. ‘Fhis can act as auta-transioriner to vert to 110 or
#0 to 460, and alko a~ a filawent transtormer 2530 o 63 or 230 to
5 volts. 2, Miniature Circuit Breaker. l'ur breaking 1o amps A.C.
reset by pushing knob. 3, Steel Case. With heavy gauge chasdiv,
all ready cut out apd titted valye holders, cte. Price lor complete
unit 13 12/6.  Carriage 7/,

INSTRUMENT COMPANY
Dept. P.W.
43 SILVERDALE ROAD, EASTBOURNE
CASH WITH ORDER

Mail order only from this address—goods may be
seen by appointment in Oxfordshire.
If carriage is quoted this must be sent, otherwise if your
order exceeds £2 no postage will be charged—under £2
add
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Dy t Ametican tuake, input 27v.
output 283v. 20 watt. Totully enclosed 15/=,
post et

EHT Rectifier. ¢VII11, 13 Kv. 350 M.A.
(praks), 6/-; £3 dozen.

Ceramic Holder for CV1IL rectifier, 2/6;
24/- dozen.

Water Switch. 12 aswried types all very
usetul, 10/-, post 2i6,

Head Phones wical for short wave listening

cle, Low resistance, best makers. 8/-.
post 26,
Sound Powered Inserts (I).I.K.5) as P.E

Intercomn, as speakers or nnerophones, 5/8;

54/- dozen.

Hot Wire Meters. These measure 0-grams
A, current at mains rrequency. 2lin, Hush
mounting  15/- reach; 6 1or £3.10.0.

} Meg. Polentiometers. Scaled type by
Morganite, among  the best ever made.
Statdard ) spindle, tine long, 8- dozen.
LK, ditto, /8 dozen. 50K, 5/- dozen.
MU Metal Screen lor American 5 CPL ete.
6/6 pan tor VORYT and other Gin, tuhes,
7= compiete. hitto lor 2-3in. tube, 5f-
vemplete,

8-Way Connectors. Male and female to
pernnt chassis units to he plugged into one
apother.  3/6 pair, 38/- dozen.

Screened Slceving 6 MM, 8/- dozen yards.
Reverse Current Relays, 12 to 18v. 12/6
6 far 70/-.

P.M. Speaker Bargains. 8in. P.M. by Rolaf
Celestion titted with stamdard Pentode out-
put tran<iormer, 12/6 pius 3/-.  Ditto plw
tlin. 11/8 pluy 4/-

12 Volt Vibrator. +-pin, standand for m b
car radios, 7/6; 38/~ half dozen.

Vibrator Invertor. Amvrican made. D.C.
mput 24v. Two A.C. outputs.  Bach 16v.
al 100 mA, B0 c.pas., 15/-

Vibrator Unit. Rritisb made. D.C.input 24v.
fves  25ilv. DU, B0 A, using  metal
rectitier, 25/-

Vibrator Unit. Canadian wade. 1.C. input
Ly, gives =[xy, DL at 35 mA, utes

synchronous vibiator,  Alzo gives 1.4 D.C.
for hlaments, 35/« plus 2/4.

Rotary Trans!ormer for workivg 200.240v.

b, or D.CL applisnees from 12 volt
car battery Ullt]l\lL 2o0v. at 100 A, 35/
plus 3,4,

Trimmer Bank. 5 x 50 pF compression
trunters monnted an meta! strip 3jin. long,
idde 10 lnaKing pre-set statu recelver—
certmic s insalation, 2f= each; 18/- doz.

Air Spaced Trimmers. 0.30 pF with loug
pre-wet type. 8f= dosen. Spindle type, 12/~
dozen, Twin 1y pe with spindie, 18/- dvzen.
Toughened Glass. Can be diopped. walked
on ete. Unlikely 10 hreak unless struck on
e‘lgv. |hr=n it turns into unbarnnful cryJtals,
3 panels hodod x 94in. §/- plus 5/- post
aud insur:
Ignition Coil. 12v. suits most cars—useful
for ELT. experiments, 12/6.

E.H.T. Smoothing Condenser. .1 wfd, 10 Kv,
6/~; £8 duzen.

Micro Switch by Burgess. Will open or close
circint, 2/6: 24/- dozen.

Miniature Relay. Anicrican make—630 ohm
coil, 20-30 volt operation—twe pole change
over contacts, 2/6; 24/- dozen.

Electrical Rev. Counter Generator. This iz a
beawtifully made generator <upplied with
Hex-drive shait.  Rimply take output of
genviator to voltmeter and calibrate ths n
e, 20f- plus 2.

Key Switch. Three position 3 ¢jo aud 2 cfo,
5/~ cach; 48/- duzen,

G.P.0. plug with lead, 2/6; 24/~ dozen,
Press Button Switch. Mmitiple vontacts o
and oft when pressed, 2/e; 18/- dozen.

RECTIFYING VALVES

Vl"'y 600 wA at 4,000v. hir. 4\, a., 7/6
i 400 1A at [0.00uy, hte, 2.5v. 5a., 10/8.
230 nA at 10,000y, hir, 7.54., 17/8,
R/Jruru 150 A at 1,ovov. btr, 4v. da., 15/~
VU 3UR 1,000 A at 3,000y, btr. 4v. 3a., 15/e,
G 21 3,500 A at 11,000, Dtr. 4V s
45/-.
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Loupspeakers | THE TRAVLER Mk. 1]

We supply a

completerange

of Goodmans, CAR I

Wharfedale,

S&eutor!in.

TBL 8peaker

Unita und *MEDIUM AND

coinplete ave-

e S LONG WAVES

prehensive

leaflet is avail- * '2 v o LT

able on request POSITIVE

this covers

techuical EARTH

specifications

and prices of | YePush Button Wave Change
pearly 50 types Including:—
Celestion OX1512 (flhw.)  £11.10.0 SIZE7 x2x7i
(sirleltlen h}!{t:u‘la:l3 20!5‘2012, Sig{gg * inch

entorian HF 312 § watte £3.16.
Ste;x(:orim m*msslg ““"g“ 1210 *TRANSISTORlSED
Goodmans Axiette watts £5.10.11
Goodmans Axiom 10, 10 walts £6.5.11
Goodmans Azlom 201. 15 watts ONLY Ready built complete with 7 x din.
17.4 firted to bLuMe Bxing

£10. ;
Whartedale Super 8/R3/12/DD 9; sneaker !
T £6.14.2 2 gns: brackets. filter unlt, ali nuts and

atts

Whar!edsle Golden RS/DD Raa P& P.bj- bolts and fitting instructiens.
Whnrlednle gs“g/np 15 R Optional Extras: 3-section chromium plated weatherprooi tele-
@ B . ] scople aerials. Type L. 17in./44in. 19/8. Type 2. 2in./43in. 29/6.
W‘L’;‘;;edm“v;{;égl‘; 16 £10.10.0 | Lot plus P. & P.2/6 if purchased separately.
Wharledale W1SEG 20 watts £17.10.0
Goudmsns Audiom

15 watt: 2. The “HIGHWAYMAN® Car radio to build yoursell. Similar in
Goodmanﬂ Axiom GIB appearance to above but with onjoff push butson switch. Com-

20 watt. .
Cnrr and Ine. extra plete set of parts only £7.19.6. P. & P. 0/-.

June, 1965

ARMSTRONG
Mono/Tuner Amp. Model 127M

28.10.
Stereo/Tuner Amp. 127 .. 437.100
AM/FM Tuper 223 .. 82818.0
FM Tuner 224 .. .. 282100
Carr. and Ips. 7/8
STERN FIDELITY Mk. II VHF/FM
BLuilt and yesyved . £214.5.0
Carr. and Ins. 3/-

JASON
FMTL M Tuner, Kit of Parts £6.15.0
FMT® FM Tuper. Kit ot Parts 210.1.
FMT8 FM Tuner for lqluge AT
Kit of Paits " £12
FMT4 FM Tuner £20.0.4
ITV2/FM/TV Sound. Kit

of Parts £16.15.0
Carr. and ins. on above 5/« each.
TRIPLETONE
FM Tuner unpowered .. £13.19.8
FM Tuner self-powered ..  £15.14.6

Carr. and los. §/- each.

Deseriptive leafleta free on request.
Please state model requived.

GREAT BRITAIN'S GREATEST

STERN-CLYNE HI-FI EQUIPMENT Compirte  Realy  Cari.  Instruction

built and ok

Ready Built or Kit of Parts and Ins,  available
teated separately

Stern Mono-Gram Amplifier 3 watts  ....ce..veeererenaee £6 00 3/8 2/6
Mullard 2 vaive Audio Pre-Amplifier ,........0veeenepens £9 10 0 5/~ 2/~
Mullard 3 valve Audio Pre-Amplifier ............c.00000. 21313 0 b/- 3/8
Muyllard “3-3” Amplitier with Tone Control Unit 33/RC 3 watts 211 10 0 6/8 2/-
Mullard “*5-10” Main Amplifier Mode! 510/M. 10 watts ,,. 23100 6/8 2f=
@ Mullard **5-10” Amplifier with Tone Control Unit, 10 watts ,, £16 00 718 2/-
Stern Twin Three Btereo Amplifier, 3 watts per Channel ,, £9 00 5/ -

8tern Twin Three 8tereo Amplifier in Portable Case with Two
Bpeakers and Leads ., , 216 10 0 10/-

Mullard 10 + 10* Btereo Amplifier, 10 watts per Channe! ,. £16 00 £20 00 8/8
§i Mullard “10+10" Stereo Amplifler with Passive Control Unit £20 00 £24 00 10/-
Mullard Dua} Channel Pre-Amplifier ., Leeo $12100 £15 0O T8
The above two items purchased together . ves. %27 00 £3¢2 00 15/~
HF|TR3 Tape Amplifier with Power Unit ,_.............. £13130 £19 0 ¢ 58
i Type “C" Tape Pre-Amplifier with Power Unit ,........... £14 00 £18100 78
8TP-1 Tape Pre-amplifier with Pawer Unit, Mono and Btereo £22 00 £28 00 8/8
CR3/8 Tape Recorder with 8tudlo Deck  ,...,........... £33 80 - 15/

INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAL
SPECIFICATIONS, DIMENSIONS, PRICES, TERMS ETC., FREE
ON REQUEST

www americanradiohistorv. com

RECORD PLAYERS

Garrard SRP10 Bingle Player £5.
BSR UAZ25 4-speed changer
Garrard Autoslim changer
Garradr AT6 changer .,
BSR Super Slim changer
Garrard AT6 LM Auto-

changer (8000LM) ., £11.11.11
Philips  AG1018 Stereo/

Mono Record Player .. £13.13.0

Carriage and lns. 5/- on above.
Garrard 4HF Bingle Player £16.17.6
Goldring Lenco Model 88 Trans-

cription Turntable ., £18.18.5
Garrard Laboratory Type

“A> Autochanger B £19.15.0
Garrard 801 Strobe Tran-

geription Turntable 200.0.5
Goldring Lenco GLS8 with

580 Cartridge , : £21.19.0
Goldring Lenco GL70 less

Pick-up Head .. i £27.9.4

Carr, and Ins, 7/6 on above.

Descriptive leaflet including prices
with aiternative cartridges. diwen-
sions. terms ete. free on request.

MICROPHONES
Fxtensive range availabie. S8epd

8.A4.E. jor illuatrated bLrochure.
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SAVE £10!

STEREO AM/FM RADIOGRAM
CHASSIS by famous maker

List Price OUR I9 Carr.
£30.17.11 PRICE Gns. 7/6

BRAND NEW WITH FULL GUARANTEE

Full Medium Long and VHF Coverage.
3 watts per chanoel output. 3 ohm output inpedaace. Internal aerial for
A.M. Provision for Multiplex adaptor. Pick-up ani Tape input sockets,
A.C. Mains 200/250 volts,

PRACTICAL WIRELESS

FREE!!

Two 10 x 6in. matching speakers supplied iree if the following
items are purchased together. CHASSIS 19 GNS. and
GARRARD Autosiim with stereo plng in head £8.7.0,
{or any unit above £8.7.0) Carr. 15/- extra.

NEW LOW PRICE COMMUNICATION RECEIVERS

HE 40. 550 Kc/s-30 Me/a in 4 bands. £19.18.9,

Carriage 10/-.

HE 30. 330 Kc/s-30 Mc/s in 4 hands. £34.13.0.

Carnage aid.

KT 320, Bpecification as HE 30 but offered as
complete kit of parta. ££6.5.0, Carriage Paid.

HA 63. 550 Kc/s-31 Mc/s in 4 banda.
Carriage Paid.

Starflight Y0 Watt Transmitter

Ban coverage 80 - 40 - 20 - 15 and 10 Metres.
£30.9.0, Carr. 15/- (H.P. Terms available).

Send S.A.E. for tully desoriptive broobure.

£25.4.00

—EI_YNE

DOUBLE FEATURE PRE AMPLIFIER

Inpute for microphone, crystal

or magnetic

ELECTRONIC HOBBIES ORGANISATION

JLIO POWER AMPL

pick-ups, tuner unit and in addition offers rull
incillties fer tape recording and high fidelity
replay. This unlque feature means that should
vou wlah to Inelude tape in vour hi-fi system at a
tater date all that 18 required is a sultable tape
deck. Puah-button switching for 3 tape speeds
equalined.

KIT OF PARTS 11 GN8.

UILT AND TESTED 18 GNS, (Carr. and Tns. 6/)
IFIER

Incorporates the lateat dinde/psntode ECLRA
valvae in push-puil PARTRIDGE ultra linear
output trarstermer, PARTRIDGE mains trana-
former and amonthing choke. 10 watts power
output, surplus power ontput, surplus power
availablé foe tuner.

KIT OF PARTS 9§ GNS.

BUILT AND TESTED 12 GNS.

{Carr. and Ins. 7/8)

Prices il both units purchased together:

KIT OF PARTS 1

£00ft.

900ft.
1,200t

ADDfL.
1,2001t.
1,200ft.
1,8001t.

8tandard Acetate

Long Play Acetate

Long Play Acetate

Double Play Mylar

Btandard Play Mylar

Double Play  Mrlar

Long Play Myiar
1.900ft.  Double Play  Mylar
2.400ft.  Double Play  Mylar

Postage and Packing 1/- per Reel. Extra 4 or more

Reela PORT FREE.

FULLY AUTOMATIC TAPE SPLICER

14/6. P. & P. 1/6.

PLASTIC TAPE SPOOLS 2}in.. 1/-: 3., U/8;

4in., 2/-; Bin.. 2/~; 51in.. 2/3; 7in., 2/6.

PLASTIC SPOQL CONTAINERS. For rprol sizes

5in., llﬂ 53in., 2/-; 7in., 2/3. Any single item plus

d. P. & P. Orders over £1 post free.

We carry fully comprehensive stocks of Tape §

Recorders. Decks and Accessories at all Branches

BUILT AND TESTE%NSQ GNS. (Carr. & Ine. 107-) or order with confidence by mail.
VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS CENTRE

52 Lord Btreet, Royal 7450. Open 6 days & week.

ANCHESTER

20/22 Withy Grove, Manchester 4, BLAckfriars 53"9/5246
Open 6 days & wesk.

125 The Eoo b 5heﬂield, S8hefield 29993, Half Day Thursday.

18 Totienhsm Court Road, W.1. MUSenm 59828/0005. Half Day S8aturday.
23 Tottenham Court Road, W.1 MUBeum 3451/2. Hali Day Thursday.
309 Edgware Road, W.2. PADddington ##63. Hault Day Thursday.

108 Fleet Btreat, E.C.4. FLEet Btreet 3812/3. Half Day Saturday.

162 Holloway Road, N.7. NORth 7941. Half Day Thursday.

9 Camberwell Church Btreet, 8.E.5. RODuey 2875. Hali Day Thursday.

12 Suffolk House, George Street, MUNicipal 3250. Half Day Wednesdsy.

26 Merchant 8Street, Bristol 1, Bristol 20261. Open  davs a week.

www americanradiohistorv. com
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Offer the Finest Yalue and

IASKYS HOME CONSTRUCTORS

R AD We consider our construction parcels to be the finest value on the home construc-

tor market. If on receipt you feel not competent to build the set, you may return
it as received within 7 days when the sum paid will be refunded less postage.

The “REALISTIC” Seven

% T-transistor Superhet. % 350 milliwatt
outputl mto 4in. high flux speaker.

% All components mounted on a single
printed circuit

board % Full med- « - o,
ium and longwave .
cover. % Plas P

cabinet with can

handle, size W
¢ 3tin. Blll(‘/M

13 LR

THE “SKYROVER” RANGE

GENERAL SPECIFICATION
7 transistor plus 2 diode superhet, K waveband portable
Operating from four 1.5 v. torch batteries.
The SKYROVER and SKYROVER DE LLUXE cover Lhe
full Medium Waveband and sShort Waveband 31-04 N
and also 4 separaic switchad band-spread ranges, 13\4
16M, 19M and 25M. with Band Spread Tuning for ace
rate Station Selection. The coil pack and tuning heart

is completelv factory assembled. wired and tested. Grey or all Grev SRR
The remaining assemblv can be completed in under * Socket for dl‘M TR
three hours from our easy to follow stage by stage aeral. * lF‘ “

instructions. irequency 170 Kefs,

*  Ternit rod .
A simple additional circuit N Ew—-The SKYROVER Mk III inter nz(llI l;mexl'iﬂ “)(()pmdlvs from PP9 or
*

provides coverage o! the q i i redesigned eabinet, cdgewise similar batte Full data supplicd.
1100 1950M. band (including “\:,’,‘I‘“5:1‘:','“':‘:'}\ D HE plastic cabinet. - All coilz and 1. etc. fully wound ready

1500 M. Light programme). [ing hy tor immediate assembly. An Outstanding

All components and de- 3 1) &3 G £ B i 56 i mdle Receiver, b

tailed construction data. Can now he huilt tor £8 1 Post 5/~ . Can be built for ‘5.'9.6
m=: 20/- dep. and [ months at 16/6. Total Post 4/

"ot H.5°
Only 10/" extl’a e ”::.: I'rice £10.1.6. PPy Bats, /9. Data and Instiuctions
This conversion is suitable scparately 2/6. Relunded if you purchase

for both models that have | The SKYROVER DE LUXE the pareel. All parts sold separately.
already been constructed. .
Tone Control Circuit is incorporated with =epal"}ﬁ‘f‘
«d | REALISTICSevenDELUXE

Control. In a wood cabinet. 1:12{\ llt' XL()-\ X ’!3 cov: H

E reiver sxtra, with a washable materal with plastic trim and carrying X k
IRERE (KT LT EHO GRS G e ) ‘ g With the same specification as standard
£10 19 LI, Verms: 25/- dep, model—PLUS a superior wood cabinet

Refunded if you purchase the lnndlo Car aerial =ocket fitted

arcel. Four U2 bafteries 3, an now be built for

(lzxtra. All Componenis Amulub/l% Post 5/-. and B mths at 20/-. in contemporary styling with full vision
Separately. Total 1L1.1°. £12.5.0. circular dial. onLy £1 ExTRA

We are pleased to announce the opening of our premises at
22 TOTTENHAM COURT ROAD, LONDON, w.1.¢ | NEW MINATOREs CR
Ivft/ul]:mnrlfla]u lum/tltr« Record

This hranch, will be devoted crclisivelu to the quality Hial, Fide

Reprodurers, Radios, Tuners, ete. Castom huilt ingtallazions will provide balaveed comparisons of the THE MICRO-6

best in Hi-Fi in ideal surrouvdings, Open all daw Theasday. early closing Saturdeon. Seit-contaied pocket radio.  Size only

Py x 1%, x }in. Amazing performance.
with earphone and detailed

OUTS TAND,NG TAPE RE CORDER OFFER g())ll\]ltpxl'stciion data. Can be built for only
ELIZABETHAN 59/6 Sy Seharkely S AY
TYPSETEL;ESO11 :}::\It‘Eni!/.lz?:xl'.lﬁllgtor pocket radio. Size

RECORDER

only 2§ x 1% x 1§in. Micro alloy transistor-

ised and printed circuit. All components
available separatelv, Easy to assemble.

A fully prov ~sional 4strack, S-speed

stereophonie Tape  Hecorder—a

almast halt price! d-track recond and

CAN BE BUILT FOR 49/6

THE X10 AMPLIFIER

replay—Mona o1 Steren. # speeds—7!, 33, 17 fpe—fast forward and rewind.  Frequenev responsc 407 10 watt power amphfier fitted with
16,000 ¢.p.~.at P Output 3 watts per channel to two 38 3L speakers in detachable enclosures w hich integrated pre-amplifier, Requires only
also torm lid of the recorder (supphed with S it extension leads. 2 Vu seeord level meterst tape position 1 mV. for an output ol 10 watts. Only
indicator atl ants tape stops inpnts for 2 mucrophenes and 2 radiofpok-ups, Controls inehnde; voluine, 6 x 3x1in.

treble mumitor, bass, et .= duplivated for cach channel. Takes T spools. For 200 250y, 50 ¢, N ams KiT rrick: £5.19.6 Post Free.
operationr, Oxverall <ize tincludime speakersy 23 v 13 a »in. ¥akers original List Price 65 GnT. ] AVAILARLE RE \l)\ BUILT. FESTED

’ Including 2 ervstal microphones  tape aml spaol, X

LASKY’S PRICE 39 GNS. [loutios o ! ! ANDGUATEAS ),£6.19.8. Post Free.

3 pots for Volume, Ba‘h. and Treble, 7/6 the
3 extra. Mains power pack. 1l reguired 54/-

THE NEW “KUBA”

IMPORTED AM/FM RECORD
STEREO RADIOGRAM PLAYERS

45 r.p.m. 6 volt

GHASSIS Batt. operated
Long, medinm and ~hort waveband coyverave E;I‘r}\}ﬂigteh\t{zg XM
phus VHE/EM. - Piann hey  waye-chane crystal cartridge. Size only 7iin. x 6in,
Separate Jdxvwheel funing an AM and I'M Fitted auto stop and start. New and
Bass, tieble and talaner controls, Mame-cyve 1)?119(‘1 © S B
tuning indicator. Ferrite rod acrd e vors [atest printed ity Proviens ior mullipleLadaptor, s YT 49/6 Post 2/6

5 valves— line up: KCUSS, BCHR0L, Eees: AN, Qutput 4 walts per channel at 36 imp. Full
viston tuming ~eale, size 20 Rin, Overall rhmum..u_ -1 A 6 8in. Made to the very highest standards, pecd model for 33 and 59/6 Pogt

LASKY s PRICE 29l GNS Carriage & Insurance 12/8 extra. ahicy: i YcasHiln s tra ted) Bl
lNTE RNAT'ONAL TAPE Famous American Brand—Fully Guaranteed GU ITAR PICK-U Ps

CG M3 Crystal-high imp. Size 15 x 1 x $in,

in.  Mewage tape, 1305t | 8 Shin. Double plax, 1,500 {1, Mylar base . 22 6 . 5 o A 3

Bin. Message {ape. 225t in Shn. Long play. 120001, Acetate hase B 0 || SRS CR T LD

Ain. Message tape, 3001t . .78 .’v,‘m. Standard play, K307, PYC base [ LASKY’S PRICE 1 5/11 Post 1/-

34in. Triple play, 6007t Mylar hase .15 0 Hiin, Triple play » Mylar base, o

4in. Triple play ft.. Mylar base ..,, 17 8 Tin. Mtaodard play, 8 €G M3, Fully adjustable pick-up position

Aln. 15 ¢ Fin. Long play, 18007 Myl 8 carrier. Separate tone and volume control.

5in. 10 0 7. Double play. 24t My lar base 4 Pick-up s1ze 38 x 1;in. Comp. with lead and

5in. Atandard 1l i ryve haw . 8 8 7. Long play, 1,800§t., Acetate base Q plug.

sin. Triple play. I,8007t., Mylar lase .. 35 0 in. Triple play, 5.6001t., Mylar hase [ y Post
e et e et e and eer i e, | LASKY?S PRICE — 59[6 Fj%

LASKY'S FOR D.LY. CONSTRUCTION BARGAINS

www americanradiohistorv. com
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Service in Great Britain to both

& HI-FI ENTHUSIASTS

COMPLETE MONO/STEREO SYSTEMS TO YOUR SPECIFICATION

AT LASKY’S SUPER PRICES

COMMUNICATION RECEIVERS
MODEL HE30 5555 s °)

valves. 200-250v. A.C. mains. Brand pew with full
instruction mapual, in steel cabipet. Bize 15 x 8
T 10in.

LASKY’S PRICE 33 GNS.

REFLECTOGRAPH MODEL A

SEMI-PROFESSIONAL TAPE RECORDER

These recorders are new and guaranteed -in the maker’s
original cartons. They represent an excellent opportunity for
the professional and the qualltv conscious amateur to scquire
the best at almost half price. Brief specification: Frequency
response 35 to 15.000 c/s at 7§ i.p.s.; two apeeds—74 and 3}
i.p.s.; 3 motors: 8}in. reel capacity; record levei meter;
separate record and play back volume controla; bass and

KIT PRIGE 25 GNS. i%%

H.P. Terms (Ready Buiit): £6.13.0, dep. nnd 11
monthiy payments of £2.16.0. Tota} H.P.P. £37.0.0,
MODEL HE40 Covers Medium wave

baml and 1.6-4.4 Mc/a.,
4.5-11.0 Mc/s., 11.0-30.0 Me/s. 4 valven plus netal
rectitier for 200/250v. A.C. mains. Hize 135 x 8}
x 5jin.  Prand new with instruction manual.
No Kits available.

LASKY’S PRICE 19 GNS.

H.P. Terms: #4.0.0, dep. and 11 months at $1.12.0.
Post 10/-, Total H.P.P. £21.12. 0.
MODEL HE80 I4-valvesupersensifive

communication receiv-
er. Freg. range 340 Ko/s—B30 Mew and 144-146
Me/s. Dual conversion 2 metres with extra R. Lo
atage. Breel case 17 x 7§ x I, For 200/250v.
A.C. mains. Brand new with full instruction
manual. No Kita avallable.

LASKY’S PRIGE 59 GNS.

treble eontrols; fast forward and rewind; bullt in 8 x 6in.
apeaker with extension [.8. socket; monitoring facilitles
provided through the internai speaker: outlet from pre-
amplitier for extra amplification: for 200/250V. 50 c.p.s.
mains use; tape position indicator fitted. Inputs for micro-
phnne and radio plek-up. The recorder is tinished In grey and
is mounted in free standing mahogany plinth—size 20 x 16

E:id = i

i List price of this
recorder is £110.5.0

casea for the

< 9in.

] Carr. & Ins. 30/-.  Few only—carryin,
LASKY’S PRIGE £69 GNS. &5 oimph. LASKY'S PRICE 6] Gns.  bost 57
OPTIONAL EXTRA—PAMPHONIC VR 53 STUDIO RIBBON MICROPHONE. For nse with the Reflecto-
graph Model A recorder. low impedance. Listed at £9.19.6.

LASKY'S PRICE £4.19.6. Post 7/6. PORT FREE if ordered with the Reflectograph recorder.
New. unused and Individually boxed

E-M-I- 4'8PEED REGORD PLAYER titted with lightweight pick-up with

ACOR L1, 73/2 stereo cartridge. t'abinet space required 13 x 12} x 4}in. A 9in. metal turntable & fitted.
For use on 200250 volt A", Mains with Auto-stop. The stereo ’ / Poat 3/6
eartridge will play all types of Mono Records, 78°s, L.D.’s, ete. LASKY S PRICE 79 6 oxtra

B.S.R. AUTOCHANGERS AT LOWEST EVER PRICES

Brand new and fully guaranteed—completo with cartridge and st¥lus.
H.P.Terms: £12.19.0 dep. and 11 monthly payments | UA16 4 speed mains ........oooeL..... £4.19.8  UA20 $speed maing ......iiieieeinn.. 25.10.8
of £4.18.0. Totsl H.P.P. £86.17.0. POST FREE. Add 8/- carriage and packing on each.

707 EDGWARE ROAD, LONDON, W.2| 33 TOTTENHAM COURT ROAD, W.I. 7.lISZ/.'l FLEET STREET, LONDON, EC.4.

Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833
BOTH OPEN ALL DAY SAT. Early closing Thurs., Mal Orders to Dept. X.W., 207 Edgware Rd., W.2{ Open all day Thursday. Early closing Sat

LASKY'S FOR SPEEDY MAIL ORDER SERVICE

FULL-TIME GOLLEGE COURSE
IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months®
duration to include theoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television.

Next course commences Tth Sept., 1965,

This Course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.
Provides excellent practical experience on valve

THE

'PEMBRIDGE
COLLEGE

OF ELECTRONICS

and transistor radio receivers and all well-known
PROVIDES TRA NlNG makes of television receivers.
INING |--=erteeens E
To: ‘
The Pembridge College of Electronics (Dept. P11) l
|N RAD'O 34a Mereford Road, London, W.2, |
Please send, without obligation, details of the {
Full-time Course in Radio and Television. }
AND TELEVISION | ™™ }
Address N
<MPY '
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BENTLEY ACOUSTIC CORPORATION LTD

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.| Telephone: PRIMROSE 9090

NEAREST UNDERGROUND: CHALK FARM, ALL GOODS LISTED BELOW ACTUALLY IN STOCK
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS’ FULL GUARANTEE, PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS’ SECONDS & REJECTS
WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED” BUT HAVE A SHORT AND UNRELIABLE LIFE

[ EV] 4/8 | uBWH  §/9
UB2 8/- | FBWT 5/-

2HZ4G

AUSPEN4/9 ) EARCSO 5/9
ACPEN 133

LNOUY 9f6 | RIT 176 | V1ol 1946 | D3 £/6
O 9/6 | RIn b6 T 1T/6 | G D 5/6

GBXG 4)- ) 176 tio | Ky 6/8 8/C
Al 4 2/3 PEN B8/6 | Ko e 9/-
144 12/6 | 605 4/- 1. 6/8 | Rtrtj240A 8/9
1A5 5/- | 6O 3/- MDY 70 54 2/3
TATGT  7/9 1 60% 3/- MHLDG12/6 11/6
el 4/- | 609 10/9 MBS 519 8/-
12 8/~ [ 6C10 8/- MB4B o 2075 9/6
1w 8/6 | 61z 5/9 ') 18/ - MEPY 12/- L 404 9/9
s 5/- | BD6G 18/~ A YNPIIRf- | EBCO 379 MUI2/144/6 U4 B/ GRTHTS 8/3
1w 10/8 | HCTS 5= A /\ 1212/- | K MX40 86 N0l 16/3 [ GEIRTY B/E
1D 6/6 [ 4wy 24/ T N7 10/6 Liovo 676 | Gl NIx 3/6
e 9/8 | 6L 1/6 NTS 264~ \\H-thll/[
1FDL 8/- [ 6D3 9/6 Nlos  28/2 12418 12/-

aut 15/«

[FDY 3/6 hl)h 3/
3 9/6

i 976 | 10lp] 7

1L4 2/3 | aFAC /9| 10D 118
1LA4  17/6 | 61"6GT  7/6 | 10F1 10/-
ILAG 18/10 | 51°746 5/- | 10FY 9/9

1002 By
.LX6G 15/-
MA'L 0D 778
VA" HH 8/6
MATIL0 T

TH4 10/-
TH2E3

1LD3 4/- | 6F8 5/-| 10FIN 99 MATI2) §/8
ILNG  4/8 | 6FI1 178 | 10LD3  6/3 CAD 6/-
IN5GT 8/6 |6F12 3/~ | IOLDIL /8 0Ale 86
1Pl 6/- | 6F13 3/ |101ri3  8/8 OATH  3)-

Ty NIJ
ABUNO /-

1P10 4/8 1 6F14  23/3110P14 11/6
1Pl 5/3 | 6F 15 8/911D3 17/8
1R5 4/- | 6F17  12/6 [ 11D5  17/8 | T 5/8
184 5/- hF‘I‘S 13/56 | 11E1 15/- [4080°4 6/8

3[1IE3 17/ [41MTL 8-
12A6 2/3 «HST_H 10[—
12AR  18/6 5/-
I12ACE  8/6 43 10/-
12416 8/8 } 45 178
12AE6 8- | 4526GT 15/-
12AB7 5/- | 50A5 21/10
12AH8 10/9 50“" 6/8
I2ATH  4/8 %) 6/6
I2AT7  3/6 m( 16 40/9
’Al n

OA
0A21] 13/8
OCLEW 35/-
0Cly  25/-
o2 234

DAC32
]i\l“J]

I W l/.)(l(i6/6
I W4s008/6

PEN4ODD
344-

PENAL T

PENJGDD

HIKHGTM8/6
aK25 24/«

12/
LI 10/- PEN46  4/-
I 310/3

(RIS

GLIY
5V4G  8/-l61LD3
] G hl 3

hllm
D83
PHTG 3
bl 3/9
DHSL 23/3
ilol 25/-
DPHL0716/11

h 15/2
“Mid 16/10
. \th 8/3

T 39
HLAID]IR)-
H142DDI2)-
HINERI O

9/6
HN30H 25/-
HyKR2 83
HY R2A 8/9
(% 5/6

W 3/500 6/-

Transistors
'I)-/"'O 6/8 | und diodes

48/8 | AALZY  4/6
5/9 | At107 14/8
12/6 | Acl2T 9/8
8/6 | AD10 25/-
716 | AF102 27/8

30,
1o 4/6
DLSY 53
DLYG 6l
10/- | B Lx10 10/6
1/6 | M7 5/
2/9 1 bDMT1 99
416 | DW 135086

MI{(.M 20/5
191 6/-
20h1

KRT36 29/1 7
KTH 78 | PYso0 G-
KT44 8f« | PYSUL 63
KThl 8/5 | Pruo 9/6
K 3/9 2

QK2

“one 2/8 | HW415008/6 / 7~ [ AFIL4 11/-
LSS 20f- 1 DY 6/! 3 12/3 13/6 | AF115 10/6 204
AL042 2343 | IV RT 8- KT7¢ 12/8 16/6 | AFLIG 10/- | OQtzos 10/€
ACOM Q- | ESOF 24/ KI~K  28/- 29/- | AVLIIT B/C| 0t P71 1776
ACZHIL10/8 | 1S .H 2 KTWil 4/9 AI118 20/-| ORPI12 12/8
AC2pn 1146 KTWin2 5/6 24 11/- | &X641 1C/-
ACCPEN h1W6E3 5/6 ] 12/8
D 12/6 {1741 5/C 15/-
AUSPEN 1 3/- 9/8 [ ViN/15A18/-
BBRT  25/- Do 2373 LN152  8/- 11/8 | XAL03 15/-

WE REQUIRE FORPROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED BUT MUST BE NEW
METAL RECTIFIERS. DEMIE 13/-. DRMYB and DRM31 15/6 (R LW15 26/-. RM¢) 7/11. ]"\I] ﬂ/3 R\l' : 19, B34 12/9. EM5 17/8. 14Ase 17/6.
14297 18/6. 11AL00 23/ nu 14 26, 5/6. 11B130 3 6. .1 11/-. 16KE.2.1.8.1 8/8.
TRRA.LI.N.1 4/-, 18R 2 11 ) 4)3. Q54 3/7. .
ELECTROLYTICS. Can typ. 3 H50v. 6/ x5 v, 8- 200,275v. 4/-.
100 x 200,275v. 8/6. Tu|-||1ar(\ SHANY, 179, [67450v. 218, 32/ 150%, 3/9, § X M4AOV. B/a, 16 X 1H/4301. 3 S0v. 319, B2/350v. 3/-.
MULLARD Mldget silicon rectifiers, Types BY100. Output 230 volt~ } amp. No larger than a ~hirt hutton. series limiting resistance 1/8.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terme of buginess—Cash with orler or C 1 anh, PostyPacking G per itens. Orders iner £ post iree. €01, i/h extra. Al anders eleared day of receipt. Any
parcel insnred against damage in transit for 64 ovtra. We are open for personal shoppers 9.0 — . — 1 p.m. Complete hst of modern and omo]ete
valves, resistors, condensers, transtormers. patentinmeters, niicrophanes, ete. with terms of busi Please enq\ure for any 1tem nnt hsted with 8.4,

14A 184
F16 8/-,
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PRACTICAL WIRELESS

ns3

LK. ELECTRONICS

Under the personal direction of D. Miller, late C.B.S.

The Cheapest - The Best - The Quickest Service

SPRING SALE —

SCOOP! B.S.R. U.A, 25 Autochangers. T.C. 8 Mono P.U.

rand new and boxed. Wired for stereo. Note OUR price
£5.10.0. P.P. 5/6 The very very, latest model.

@ SCOOP! B.S.R. U.A. 14 Autochangers. T.C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£5.10.0. P.P. 5/6. Latest model.

@ SCOOP! Garrard Autoslim. Mono P.U. Brand new and
boxed. Wired for stereo. Latest model. Note OUR price
£6.0.0, P.P. 6/-.

@ SCOOP! Garrard A.T.5. Wired for stereo, inclusive of
head and mono cartridge (A.T.5 is an auto transcriptor). The
finest changer of them all. OUR price, brand new and boxed
£7.19.6 only. P.P. 6/6.
AUTOCHANGERS
Single Players

E.M.l. Autostop, Mono £5.10.0 P.P. 576
Garrard S.R.P. 10. Mono . £5.10.0 P.P. 576
E.M.l. Separate Pick-up ...... £3.5.0 P.P. 4/6
Transcription Units Stereo Head Mono
Garrard 4 H.F. Stereo ... .10.0 P.P. 76
Philips A.G. 10/16 Stereo . £12.10.0 P.P. 776
Garrard A.T.6. Stereo £9.19.6 P.P. 776
Garrard 30! ....eenininnn, . £2010.0 P.P. 776

@SCOOP! Record Pla"er Cabinets. Two-tone. de-luxe
finish with cut-out board. These are brand new and product of
;e;ysf'zmous national manufacturers, OUR price £3.5.0 only
@ SCOOP! 3-watt Gramophone Amplifier. Complete with
Sin. Speaker. 49/6. P.P. 5'6.
The amplifier is complete, on a fabric-covered baffle board.
Qutput transformer included. Tone and volume controls and
onjoff switch. Ready to switch on and play. Terrific volume. Size
12} x 6 x 34in, back to front, For 200-250v. A.C. Output 3 watts.
HY NOT BUILD A QUALITY RECORD PLAYER?
THE ABOVE PRICES SAVE YOU POUNDS. We give
you free a I2in. or 10in. L.P. Record of our choice (new)
with every Auto-changer purchased.
SCOO;! Dicdes—over 1,000,000 in stock—ideal substitute
.A.8] vision detector.
Note OUR price £1.0.0 per 500. P.P. 2/~ {in 500 lots only).
@ SCOOP! Transistor Tape Recorder. The best obtainable
by very famous manufacturer. Brand new, boxed. guaranteed
Reduced from 12 gns. OUR price £7.10.0. P. & P. 4/6, Complete
with microphone, tape, batteries and operational booklet
Features push-pull amplifier, two motors, single switch operation,
pause speed. wind, rewind, record, play back. Can be used in
any position, indoor or outdoor,
@ SCOOP! 5 valve Superhet Radio Chassis—Brand new—
fully aligned and tested. Valve line-up 35W4, 5OCS, 12BA6,
12BEG, 12AV6. Ferrite Rod Aerial, dial etc.
OUR price é§ guineas only. P, & P. 56,
FREE while stocks last, attractive Plastic Catinet in choice of
pastel colours and matching Speaker to every purchaser.
® SCOOP! Tune your T.V. receiver from your armchair,
Beautiful Remote Control Units by Ekce, Ferguson, etc.
In manufacturers sealed carton, original cost 3-4 guineas. OUR
price £1.1.0 only. P.P. 2/6. A thousand and one uses for this
splendid equipment. Limited stocks only.
COOP! Radio Cabinets—attractive pastel colours
(plastic). Approx size 6 x 4 x lin, OUR price 7/6 only. Limited
stocks ong. !
@ SCOOP! For | guinea only. P.P. 2/6, Wavox Capacity
Aerial. The only aerial with additional short wave feed for
hypersensitive reception on short and ultra-short waves with the
Wavox A.| performance on medium and long waves.

Fantastic reductions
for one month only

THE SIOUX 60 WATT
MULTIPURPOSE
AMPLIFIER

Ideal for Guitar, Bass or Lead,
. Organ, Vocal Group

39cens.

Incorporating Two High Duty Speakers designed to handle
efficiantly the full output of Amplifier at frequencies down to
25 c.p.s. Heavily made Cabinet in two-tone Vynair. For 200-
250 v. to 50 c.p.s. A.C. Mains operation. Four jack socket inputs
and two independent volume controls for simultaneous connec-
tion of up to four instrument pick-ups or microphones. Level
frequency response throughout the Audible Range. OUR
INCLUSIVE PRICE FOR AMPLIFIER MIKE, STAND
SPEAKEPRS, LEADS, ETC. ONLY 39 Gns. (REGREf
NO H.P.)

Now used by Leading Groups and Guitarists throughout
the country. By request we will supply all units separately.
Cabinet 10 guineas. P.P. 10/6. Amplifier 20 guineas. P.P. 5/6.
Speakers (pair) 7 guineas, P.P. 5/6. All leads supplied where
applicable—complete assembly time under 30 minutes.

Sioux Junior Mk. Il, 15 watts as above but incorporating one
12in. speaker, £15.15.0. P.P. 21/-. o

i i il ool il _—

@ SCOOP! Cartridges—Ceramic Diamond Stylii—
Stereo—by Acos. Limited number only at one quarter of
original price—15/- only. P.P. I/-, While stocks last.

TRANSISTOR SECTION
@ SCOOP! A first-class 2 wave-band 8 transistor superhet
chassis by world famous manufacturer. Fully built, aligned,
tested, guaranteed. Full coverage long and medium waves. Note
OUR priceonly £6.0.0, P. & P, 2/6, Suitable speaker 1076, P. & P,
1’6, A few cabinets ¢an be supplied at 2278 each. P. & P. 2/6.

-OUR price for the package deal £7.4.0 only, plus 4/6 P. & P.

Ideal for Caroline.
S.A.E. enquiries please. Our Complete Lists |'- only=—
credited against your order.

@ IF NOT ADVERTISED IT IS STILL IN STOCK.

L.K. ELECTRONICS (Victoria) LTD.

*

© 7-17 GILLINGHAM ROW, WILTON ROAD, LONDON, S.W.1

‘All correspondence 1o MumberiT *

*
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114 PRACTICAL WIRELESS June, 1965
B d individuall hﬁ% 5(519. 9305110 5/6 SRGY 8 6/6 | ~0lsa 255
T41 b 574 5/-| n020 o/
rand néew individua y Q\04I7 82 5/6 | 9001 /-
8/- 9/-| 8002 48
checked and guaranteed }{G4/]25()/ 8- | vz 8-
8/6 69/- 8/-| oo 216
v A L v E S KTS%  20/- | RK72 6/~ 8/-| woos  2/6
KTW61 4/8 | ~L30P 15/-
KTWA3 2/ | sL30  12/6 | Y 65
AC/HL 4/8 DLS810 8/-1EISL  2/9| KT24) 6fe |5be 8/6 [ Yo5 C.R. Tuhes
ACrd  6/- | DLS19 15/- [EF92  2/- [ KTZ63 5/- |41l 1/6 | Yoo (V1596
AC6PEN 5/~ | EBOF  23/- [EF95  5/- | 1P 10/ | Pl 16|z (O%)) 55/-
AL60  5/- [El148 2/8 |[EF133  8/-| Ms100 9/- | sP2io  3/6 /ﬂnOlT E4oudiB
ARS §/- | E1266 50/« |[EF184 8/ | Ms142 12/- | STV280/40
ARP3 8/ | E1415 30/- |EHTL 300/- 12/6 VOROT 98-
ARP12 2/8 | 1524 12/8 |EL32 STV70/808/- VOR13-30/-
ARP24 3/8 | EAS0  1/- [EL34 SU2150A VOR13SA
ARP34 4/- | EA73  7/- |EL36 10/- 40/-
ARTPY 8/- | EABCS0 5/- |EL38 T41 6/6 VCR139A
ATP4 /3 | A9l 3/8 | EL41 104- | TPoo 5/- 5
ATP7 5/ | EAF43 8/- |EL42 7f- | P25 15/- VCR517R
Agg .;»g;— EB34 };/ls Im;m 5/- [ TT1L  5/- -
B, - | EBSI - | ELs1 5(- | TT15  33/- TCR317C
BLA3  10/- | EBC23  8/-\ELS?  6/8| 0Z4A  5/- | TTR31 45/- 40/~
B4 8/- | EBC4L  7/- |[ELB4  5/-| pCcRg  5f- TLOS’O 4/- SFPY 45/-
B85 20/- | EBCBL 5/- {EL85 8/- %- ARG W 22/6 1 3EGL 40/-
BS84 87/6 | EBFS0 5/- |[EL91  4/6 10/~ ey i3 ui-| 501 30/
B2134 16/- | EBF83 7/6 [EL95  5/- 6/6 Hre 19G6  9)-| %08 8/- | SFPTA 12/-
BTI9 25/- | EBF3% 6/9 |EL360 20/- 6/8 gals a7 5-l s 1776
BTS5 25/ | EC52  4)- [EMS0 6) 6/~ o 1981 /-] <13 63/~
12/6 [EMBL % 9/- T 19M1 5/-| 15 35/- | Pboto Tubes
4/- |EMS4  8/8 6/~ N 2004 1/-| N284 0 B0/ CMGS 5.
63155 8/3 e sl 8l ek 0| st 1976
Al T 3 44- 55/-
b |G 45/- 1100/(‘ 350/-
S | 15/-
SRI7 $19
:R“‘/n €/~ Special
S04 135- Valves m
% - -] AUTS
CV4025 14/-| Kaor g4
8/
(56 ,an 10/8] a4
b1 30P19 12/-| 955
3
D77 ¥W4/500 6/6
DA30 10/- [Fw4/8008/8 34/108A20/- .
DASO 3/4 |G1/236G 8/~ 3A/46J 35/- :
DAT98 7/- [G1/371K18/- 3A/167/M
DD41 5/- |G30/2G  5/- 25/-
DETS 8/-{GM4  45/- IB7 5/-
DET20 2/81GZ32  10/- 5/-
DET25 2/6 GZ34 1g/- 15/- 2051
DFi3 H63 /- 4/- N 304
DF91 8/- |HK54 22/6 2 50/- 4“/160301- :mmc
DF92 7/8 |HL2K  2/6 Gl- g 2158G /-] 4313C
DF96 5/- |HL23 _ 6/- quGT 7/-16F14 S0LBGT 8- 4
DX92 4/- [HL23DD 5/- 3 4/- lar32 /6 7/8 8/-| Oy 7)-
DK 5/- |[HL41  4/-| QP21 /- | VR106/305/- ;sv4 5/9 16833 3/-1 11E3  37/8 6/-| 6064 -1 octt 5.
DL92 8- |HVR2  90/-|QP25  5/- | VR150/305/- | 4C27  85/- [6GaC  2/8 | 124r  9/8 6/-| 6065 8/-1 0C7z 8-
DL93 4/61K3A  30/- | QP230 5/- [ vTaC 20/- | 4D1 4/- |6H1 8/ 12AH7 5/ 8/-| B080  22/-| Rl 7/-
DL94 8/6 | KTBC 22/- | Q8150/15 VU33A 4/-| 5A173G 5/~ |6H6M  1/6 | 12AHS 11/- 5/8| 7193 1/9| 0Cs2 10/
DL96 5/ 3/9lgT32 /- 10/- 'vU39  6/-'5A174G 5/- '6T4WA 10/- | 124T7 3f- 5/-' 7475 2=
MANY OTHERS IN STOCE include Cathode Ray Tubes and Special Valves. All U.K. orders below €1, P. & P. 1/-; over £1, 2/-; over £3, P. & . free

+0.D. 2/6 extra. Over<eas  Postage extra at cost.
MARCON!I WELL PROVEN RELIABLE COM.

RECEIVERS CR.I50 Frequency

COMMUNICATION PANEL METERS (round)

MUN!CATION RECEIVER P.C.R.2 .

coverage 2-60 Mc/s in 5 bands. Two Ifs . A, 0-50 microamps 24" D.C.** 40/-
Ist 1,600 ke/s, 2nd 463 kefs. Image signal . c 0-100 microamps 2” D.C.** 35/-
protecting over 40 dB up to 30 Mc/s and 0-100 microamps 24"  A.C. 30/-
2040148 ff&m ROACORIc]s Poeeh ecking 0-200 microamps 2”  D.C. 32'6
calibration (buiit in calibrator). Stabilisa- . »
tion of supply and temperature com- (5200 m!ctoamps 2[,, BME 30,’-
pensation.  Electrical and mechanical 0-500 microamps 34" D.C. 37’6
indicator Bandpass from 100 ¢/s to 10 ke/s 0-1 mA* 2 D.C. 1976
bandspread Metering and visual tuning 0-1 mA 3 D.C.** 35/-
in 5stages. Acoustic filter associated with 25-0-25mA 24" D.C. 45/~
100 ¢fs. Balndpas? position for CW recep- 500 mA 34”7 A.C 25/-
tion. Facilities for diversity reception. I e
Excellent checked condition, £49. Mains (ORI 33 ASs 22”6
P.5.U. by P.C. Radio £4.10.0. Carriage 30'- 150-6-1,500 mA 3" D.C. 2%
CR.150/2. N Frequency coverage | 5-22 g-:oo mVY 3% D‘((::. ::’6
Mc/s in 4 bands, all other teatures 2s in fse X -5V " AC. 16
CR.150. Price £35. Carriage 301-. i AL L S oo ST 2 AC 176
9PO'C RADIO'S mains P.S U. for above, &y rai sensttivity [2p0V  5/Noise ratio 0-50 V 23" D.C. 28/-

o 10 db at 6V Circuit incorporates an 0-150 v 23" A.C. 241-
EHSN'-EISG:I RE?ET?N&CE "’EAD' RF stage, two |.F. stages, tone control, .0 kV 24" D.C. 63/-

H - JNEw, o - e AV.C. antenna trimmer. 6Vé output. .
WIDE RANGE MULLARD VALVE Set in fully working condition together **Weston"”, as usually used in H.R.O.

VOLT METER TYPE E 7555/2.
$00mV-500v. D.C. or A.C. peak {rom 35¢
to 5mc, additiona: range 500v. to |I5kc
D.C. or peak A.C. Freguency response
with probe is lever from 35¢ to {00mc.
Power supply 110/245v. A.C. Price £25.
Carriage £1.

SEALED HI-SPEED SIEMENS RE-

with headphones and speaker
£7.12.6. Carriage I5/-.

Ditto but with buiit-in power supply for
210-250v A.C. £9.19.6. Carriage i5'-.
EVERSHED MEGGER LIRCUIT
TESTER. 2 ranges 0 to 1.000¢2, 10382
to 200.000(2 With test leads, leather
carrying case. Tested £4.19.5. P. & P. 376,

plug,

s “S"” meter. *Projection type

VERY HIGH CLASS COMMUNI-
CATION RECEIVER Type B T 40zE:
150 KCF:-385 KCF.-513 KCF;-3C MCF,—
Fulty tested €68, carriage 30 -,

LAYS 1700 x 1700 ohms 15%. P. & P. |16,
STABILISED POWER SUPPLY %T£IE¥L'$$BE ;?o‘gg“(mfsw:h’;
UNIT TYPE R.200i (EDISWAN) .

with 2 independent outputs.

P.C. RADIOLTD

with 2 independent outputs.

I. 0-100v. 50mA metered and regulated 1. DC 120-250v. 50mA metered and
by coarse and fine adjustments. 170 GOLDHAWK ROAD, W.I2 regulated
2. 250v. Bias as SmA. Shepherd’s Bush 4946 2. AC 6.3v. CT 3 amps.

Stability 0.02%. Price £18.

Open 9-5.30 p.m. Thursday 9-1 p.m.

Stability 0.02%,. Price £18.
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DESPATCH-TODAY?-PHONE-NOW!

DE LUXE RECOKD PLAYER Kifs
Autochange 2-tone
Cabinets 17 x 16 ¢
84m. Higd tfiax
loudspeaker, 3 watt
2 wvalve 2 stage
ampiifier ready burit
Quality output, Volumse

and tons ocontrols. All ﬁ
Y

ilems it
together

arteotly

pstia, 0=
struotions
enable ass-
emaly 1o
30 minutes.
only 5 wires
to joim, 12
montbs’ written gusr-

antes
AUTOCHANGE KITS

B.8.R. Monarch .0 PP, 6/-
Garrard Autoslim .6 P.P. 8/-
OR SEPAR.ATELY
Cabinet with poard 14 x 13in. .,  £3.9.6 P,P. 3/8
Amplifier with speaker £2.12.6 P.P. 3/6
AUTOCHANGER& (Stereo’ lal- extrai
8.R. UA25 Superslim...... £5.19.8 P.P. 8/G
G-rrard Autoslim Mono ... £6.10.0 P.P. 3/6
SINGLE PLAYERS
Garrard SRP10 auto stop .... £4.17.6 P.P. 2/6
E.M.L. Auto Stop Moder ..., £3.19.6 P.P. 2/6

Q MAX CHASSIS CUTTER

Complete die punch Allen screw and key.
14/6

in, ﬁln 18/- 1#in.  22/6
in 1416 J3m. 18 2in. 343
in. 15/6 }m. 186 2¢in. 3719
in. 18'9  ljin. 20— 2hn. 4419
in. 18/- l4in. 2076 lin.sg. 3178

CRYSTAL MIKE INSERTS
1#n. dia. x tin. 6/6; Lin. dia. X '/gn. 7/6
ACOS MIC, Ingert llin. dia. x tin. 8/8

“$ 41" TRANSISTOR RADIO
Firsy class components to make a &
transistor 2 waveband supserhet chassis,
Ideal tor portable or table radic. All
parts including BVA transistors, ferrite
aerial, with car aerial coll, printed
circuit, 8%in. x 21 m . but EXCLUDING

Speaker and cabine £4 5 0

Speakers, 35 ohms, 6x 4in., 21/-

FULL WAVE BBIDGE SELENIUM RECTIPXERS:
3, 6 or 12 v., 14 amp., 8/9; 11/3; 17/8.
CHARGER TRA BFOBM RJ Input ‘200/260v. lja
15/8; 2a, 17/6; 4a, 22/8, Circuit included.

MINIATURE PANEL METERS
Slze 1lin. sq. l;geclslon tewelied 2%

1 mA . .. d9/6
5mA . 2718 aﬂfﬁh\ . 83/6
300V 2718 ' Meter 35/-

MOVING COIL MULTIMELER TK lva
0-1000v. A.C./D.C.. chms .0-100k, otc., 49/8.

. Int. Oct, or Mazda Oct., 6d.
B7l, BSA, BoG. BYA, 9d.; BTG, BOA with can 1/6.
Ceranue EF30, BTG, BOA, 1/-. Vaive plugs BTG,
BYA, Int. Oct. 2/3.

1965 RADIOGRAM CHASSIS

Five Valves ECHS1.
Long, Med., Short, EF89, EBCSl. EL84, EZ80.
12-months guarantes. A.C. 200/250 v. Ferrits
Acria, 5 watts. 8 obm. 13}in. x 7in. high £ 5in.
. Dial 4in., borizontal working.
isolated from mams.
D NEW £9.15.6 carr. 4/6
d speakers Bin. 1 /8; 10in. 26/-; 12in, 30/-.
ARMSTRONG RADIOGRANM
CILASSIS VIIF- l"\l and Medium Wave
model 1270 £26.10.0 or Stereo £37.10.0

RETURN OF POST DESPATCH

Three Wavebands.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase

NEW ELECTROLYTICS FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES
1/3buv 21-|100/26V ,—13/600V -
2/360V  2/3|200/25V 2/8]18/600V 12/~
4/350V 2/3)500/15V 2/6,18 + 16/500V kil
B/450V 2/3°1.000'15V /8|32 + 32/350V bi6
167450V 3/-13+4,450V  3/4|32 + B2/450V 8/-
3:2/450V  3/9/3+16/350V 3/9|50 -+ 50/350V -
25/25V 1/9{16+ 16/450V 4/3{84 + 120/350V _ 11/8
50/50V  2/-'32+32/35L,V 4/6'10v ~ 2004275V 12/6

PAPEX TUBULARS

350v. 0.1 9d.; 0.3, 1/9. 1 mid. 3/-.

3009, 4001 0 1,05 Jd; 1.1 L~y 1,25 16 0.5 2/8.

Looy, 0.001 0,002, 1,005, 0.01, V.02, 1/8; 0.03,

0.1 2/-; 0.23, 0.5 3/~

24000v. 0.003. 0.01 0.02 2/8; 0.05 3/8.

SILVER MICA (tolerance ipk), 2.2 to 47pF, 1/=:
ditto 1% 50 to .01 mud, 1/-, 1000 to 5.000pF, 1/8,
Ceramics AIOV S

TWIN GANUG. 176 pk. 10/6: 363

pF uunlature, 10/ U\l pF standard with trilumers,
8/6; mndget, 7/6; mnlgen with trimers, 8/=; 500 p¥,
alow motion, standanrd, Y/-; small $-pang 500 pl,
17/6. single “U” 365 pF, /6 SHORT WAVE,
Bingle 10 plf, 25 pi*, 30 pk, 76 pF, 100 pF. 160 pF,
5/6 each. Can be gunged together, Uouplers 84, each.

TUNING AND REACTION. 106 pb, 3500 pl,
S0 pF. 3f6 each, ~oid dieleetnic. TRIMMERS
Counpression cersmie, 30, 30, 70 pF, 8d.; luoo pk.
159 ¥, 13; ) v pi. 750 pF, 1/9.

 pb, 1y
Tranmer with kuob 1000 I 24«

MAINS TRANSFORMERS Postage
STANDARD 250-0-2530. ¥0maA.
lapped 4 v. 4a Reculler b,

Ditto, tapped L. 1} a
GENLRAL PURP E LOW VOLTAGE 2 a4
2, i 18, 24 30
120 w. ..
230, 240 v. 500 w. .. 82/8
MULLARD 510" Mams Transiormer 0a

SURPLUS 2-VALVE GRAM, AMPLIFIERS. Valves:,
UYnd Rectifier and UCL¥2 'I'mode, Prentode giving
3§ watts output. Overall ize 3in. high x S¥in. x 2in.
deep. Each ampliter New and Tested supplied
cumplete with valves 3% ohm output transtormer.
toue and volumv up/oft controls. ONLY 8%/6.
TP 2/6. Comjietely ready for use 200/250v. A.C

TELESCOPIC CHROME AERIALS, 12 to 33ln., 8/6.
TRIPLEXERS Bands I, 1, II1, 12/8, COAX PLUGS 1/=
LEAD SOCKETS, 2/-; PANEL SOCKETS. 1/-.
QUTLET BOXES (suriace or flush), 4/- each.
BALANCED TWIN FEEDER vi., Sd.,SO or 300 oahms
TWIN SCREENED ner yd.. 1/-, 80 ohini unly.

THE “INSTANT” BULK TAPE

ERASER AND RECORD HEAD

DEMAGNET!ZER. 200250 v. A.C.
3

o

TRANSISTOR MAINS

ELIMINATOR 296
DOUBLES, 42/6 bI'l+1'Pl,
(4 +14). Bamne #5140 a- batieries.

WETRAD P53 CLILS
Ferrite aeriai 1_2/6 Osc. PoullAC §/4: 1=\:
and und LF. P30/2CC 5/7 each; 3rd
P5J3CC 6i-. Spare Cores 6dl.: Dr1
—LFDT1 9/6: lented Circuit 9/8 ohm
bpeakeli 5in. 17/8; b x 4in. 21/-' J.B.

Tuniny Gane 10/8: Booklet 21—

NEW MULLARD TRANSISTORS
Holdera 1/3; 0471, 6/-: OC72, 7/%; VALL0, B/6:
OC~1, 7/6: AFiL5, 10/6: AF114, 11/-; OC44, 8/;
0(45, 8/~-; OCIT1, 9/-; OU170, 8/8; AF117, 9/8
OANI, 8/-; U2, 12/6; BYL00, 10/~ Min.
Condensers 0.1 mFd., 30v. 1/8; 1,2, 4, & 8, 18,
23, 30, 50, 100, 500, |,0(m mid., 15 volt, 2/8.

[N EL
PPO+ 11D,

1oy

rery

Tx anq

| BAKERS SELHURST
LOUDSPEAKERS

12in 153w, Staiwart, 8 or 15
oltms,  $3-13,000  c.p.s.,
12,000 line: b gus.
12in. 23 walt Guitar Model
15 ohm u0-10,000 c.p.s.

Bes, i0 LNTES

Bass
12,000 bne~ 5 guos.

12 Standard H.D. 20w,
40-14,500 . . 7 gns.
1Zmn 25

De Luxe 15w,

1 000 c.p s, Fonm 9 gos.
20- 13,000

C.RT.
tor

BOOSTER TRANSFORMERS
heater cathode short circuit, or

tubes with tailin emissions. Full
instructions, supplied, maln< input.
Optionair %% and 50% boo

2V, GV, OF 12,6V, State voltam. required.
PRICE 15/8.

LOUDSPEAKERS, p.M. 3 OH¥ FAMOUS MAKES.
2hin., din., 4in., 3In., 7 x 4in. 16/8 each: 8in., 17/8;
tlin.. 16/8; e 30/-; 12in. 30/~ (15 ohms, 85-);/
10 x Gin., R o.. 21/-: 9 x Bin, 21/-
ML 18 x M llm ceramic magnet 45/-,
WAVE-CHANGE SWITCHES. 2 p. 2-way or 2 p.
G-way; d p. b-way or 1 p. )sway; 4 p. 2-way or 4 pe
3-way, 5/8 each; 8 n. 4-way, 2 wafer, 6/6,
“uve change “MAKITS" available; 1 p. 12-way, 2p
i 4p. 3-way, 8p. 2-way. Kit Prices
;i 2 wafer 13/8; 3 wafer 16/-, Extra
wafers 3/8 each. extra long shafts 8/« extra.
TOGGLE SWITCHES, s.p., 2/-;11.p.. 3/8; d.p.d.t., /=

BOOKS Please add postage
‘Transistor Andio Amplifier Manual /-
shortwave Transistor Receivers .. j/f-
Beginners' Modern Transistor Sets, 7/
Sub- minlature Transistor Recel\ers 5
Boys' Book of Crystal sets ..

SW.W' Radio Valve Data /6
High Iidellty Speaker anlosure .. 8-
TV Fault Finding. . 60 6/-

Multard Amplmcr Manual .. 5
Radio Valve Guide, Books 1, 2[3

Ford .. . - each
Practical Radio Inside Out . . 316
Valve Equivalents at a Glance .. 38
‘Transistor Controlled Models .. 76
(nternational Radio Statlons .. RIS

JACKS dtaudard open-circuit $/8, closed circult 4/8
Grundig type 3-pin 1/3; Standard Lead Type 6/~
Phono Plugs 1/~. Rocket 1/-. Banana Plugs 1/-
JACK PLUGS. Bcreened 8/~ Grundlg 3-pin 8/8
BULGIN NON-REV PLUGS and 80C Pid,

2.pin 4/3; P73 3-pin 4/6; P194 8-pin 6[0 P486 12/8
RE;ISTORS Preferrmj values. 10 ohms Lo 10 meg.
i ow, W w,, 209 4d.; 1} w., sd 2 w. 1f=
nIGH STABILITY § w., 1%, 2/~ Pre ‘red values
10 uhin- Lo 10 meg. Dmoo %. 11} ohins to w2 meg., 84,

o watt {8
HY waty } WIRE-WOUND RESISTORS 1/9
15 watt 10 ohms—8.800 ohmis 2i-

10 K., 15 K., 25 K, 10w 3/
MAINS DROPPERS Midyet, “l!h sitders, 0.3a, -
I i, 026, 12 K., 013 s, 1.5 K., 0.1a., 2 K., 8/
each. Line Cord 100 nhms 11 s-way, 1/~ ft

{- ft.
Wirewound Ext. Speaker Controls 10 Q 8/-; 250 6/8
WIRE-WOUND POTS 8 WATT Pre-set Min:,
Ty pex. Ail valoes 10 ohros to 25 K., 8/~ each. 805..
4/-, (arbon 30K to 2 mek.. 3/-).
WIRE-WOUND 4 WATTS. Pots. Long apindle.
Value 30 ohms to 50 K., 8/6; . 8.
SPEAKER FRET Tryan \nrlous cnloun. 52ln wide
irotn 10/= t.: 26in. wide from 8§/~ ft. !amplen B.A.E,
EXPANDED METAL tGold 12 x 12, 6,
ARDENTE TRANSISTOR TEANSFOBH“I

D3035 7.3 CT.1 Push-pull tu 3 ohms output 11/»

B . Pust-pull bl')rivey"c 11;
DBOS 11 5:1 Output to 3 ol

5:1, Driver, 11/6; D240, 8.6:1 Driver 11/8
TRANSISTOR POT8 b K Switohed VC1545 5/3
SUB-MIN EARPIECE Xtal or magnetio ki
SUB-MIN JACK AND PLUG 2.5 or 3.6 mm., 3/6 pr.

Volume Controls |80 . i COAX

Linear or Log Tracks | Scmi-air  apaved tin.
Loug spindles. Midget | 40 yds. 17/6. d. vd
50K obmm to 2 Meg. | v yds 25/~ 0d. yd,
LS, 8- _D.P. 48155 s U-BLF.

Low los

L00it. 500 ML/SI /6 yd.

Btereo L{% 10/8; DP. 14/~
1m log+1m. Allog. /8

Export: Send remittance and extra postage no C.0.D.

Buses 133, 68 pass door. S.R, Stn. Selhurst

www americanradiohistorv.com

B.T.II. TAPE MOTORS 1153 v. A.C.
38 w. 12/8 pair, for 200/250 v. (In series).

Blank Aluminium Chassis, 18 s.w.
sides, riveted corners, lattice fixing
holes, 2iin. sides, 7 x 4in., B/6: 9 x Tin.
6/6: 11 x 7in 7/6: 13 x 9in., 9/68: 14 x 1lin,
12/6: 15 x 14in., 15/- 11 x 3in. 6/6. Panels.

CALLERS WELCOME
337 WHITEHORSE ROAD

WEST CROYDON T32'%%%c

P.P. Charge 116, Full List 1=, C.0.D. 2{6 extra.
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NOT BUILD ONE OFOUR

Total cost of parts now only £5 |9 P.& P,
Parts Price List and easy build plans 3!- O . 514

New TRANSONA

FIVE lome, Light, A4\
Lux.allat Good volume''-
G. P. Durham.

@ 7 stages—5 transistors and 2

diodes

Fully tunable over Medium and Long
Waves and Trawler Band. Incorpor--
ates Ferrite rod aerial, tuning con
denser, volume control. new type fine
tone super dvnamic 2{in. speaker etc.
. Attractive case. Size 64 X 4% x 1iin.
with red speaker grille. (Uses 1289 battery available anvwhere.)

Total cost of all 42/ P. & P.  Parts Price List and easy build
parts now only 376. plans 2/-,

TRANSONA SIX

@ 8 stages—6 transistors and 2
diodes

This is a top performance receiver
covering full Medium and Long
Waves and Trawler Band. High-grade
approx. 3in. speaker makes listening
a_ pleasure. Ferrite rod aerial,
Many stations listed in one evening
including Luxembourg loud and clcar.
Attractivecaseingrey with red grilfe.
Size 6} x 44 x 1iin. (Uses PP4 batterv
availahle anywhere.) Carryving strap

1/- extra.
59/6 L&°

Total cost of all
Parts Price List and easy build plans 116.

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes
Covers Medium and Long Waves

and Trawler Band. The ideal radio for
home, car, or can be fitted with

carrying strap for outdoor use.
Completely  portable—has  built-in
Ferrite rod aerial tor wonderful

reception, Special circuit incorporating 2R F. Stages, push-pull output.
3in. speaker (will drive large speaker). Size 7i x 54 x llin. (Uses 9v
batteryv. available anywhere.)

Total cost of all £3 |9 P. ;3;6P.

parts now only
All components used in our receivers may be pur-
chased separately if desired. Parts price lists and
easy build plans available separately at fixed
prices stated. Overseas post 10/-.

Parts Price List and easy
build plans 2'-.

-RADIO EXCHANGE CO.

Phone: 236

61, HIGH STREET, BEDFORD.

PORTABLE TRANSISTOR
RADIOS...

.B;CK.I.ED._"BY QUR SUPER AFTER SALES SERVICE
ROAMER SEVEN Mkl

5 WAVEBAND PORTABLE OR CAR RADIO

Amazing performance and specification & Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@® 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metres.
Push-pull output for room filling volume (rom ricl toned heavy “*Celestion' sheaker. Air spaced ganged
tuning condenser. Ferrite rod aerial lor M & L waves and telescopic aerial for § Waves.

Real leather look case with gilt trim and =<houlder and hand straps. Size 9 x 7
The perfect portable and the ideal ear padio. (Uses PPT battery avallable anvwhere).

X 4in. approx.

M ELO DY Y.L amazed at rolume and
Dverformance ... has really come
up to mu expectations.”

S. (. Stockton-on-"Tees.

@ 8 stages—6 transistors

and 2 diodes

Our latest completely port-
able transistorradio covering
medium and long waves.
Incorporates pre-tagged cir-
cuit board, 3in. heavy duty
speaker, top grade transis-
tors, volume control, tuning
condenser, wave change slide
switch, sensitive 6in. ferrite
rod aerial, Push-pull output.
Wonderful reception of B.B.C. Home and Light. 208 and
many Continental stations. Handsome leather-look pocket
size case, only 61 x 3! x llin. approx. with gilt speaker
grille and suppHed with hand and shoulder straps.

Parts Price List and Total cost of all P. & P.
easy build plans 2/- parts now only £3'9'6 316

POCKET FIVE

@ 7 stages—5 transistors and 2 diodes
Covers Medium and Long —

Waves and Trawler Band, a
feature usually found in
only the most expensive
radios,OntestHome, Light,
Luxembourg and many
Continental stations were
recelved loud and clear.
Designed round supersensi-
tive Ferrite Rod Aerial and —

fine tone 2fin. moving coil speaker, built into attractive
black case with red speaker grille. Size 54 x 11 x 3tin. (Uses
1283 battery available anvwhere).

Parts Price List and easy build plans 116.

Total cost of alt

parts now only P. & P. 3/-.

ROAMER SIX NEW!!

NOW WITH PHILCO MICRO-ALLOY R.F. TRANSISTORS
® 6 WAVEBAND !!

@ 8 stages—b6 transistors
and 2 diodes

Listen to stations half a
world away with this 6
waveband portable. Tune-
able on Medium and Long
waves, Trawler band and
two Short Waves. Sensitive
ferrite rod acrial and tele-
scopic aerial for. short
waves. Top grade transis-
tors, 3-inch speaker.
handsome case with gilt
fittings. Size 7§ x 54 x 1}in.
Carrying strap 1/6 extra.

Y EXTRA BAND FOR EASIER TUNING OF LUX, ETC.

Parts Price List and Total cost of all £3 |9 P& P.
easy build plans 2/~ parts now only 0 o 36

Callers side entrance
Barratts Shoe Shop
Open 9—5 p m,
Sats. 10—12.30 p.m

www americanradiohistorv.com
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SELF-SUFFICIENGY

RECENT letters from readers tread on the thorny subject of the competence, or
otherwise, of the radio enthusiast. There are so many opinions, that it is virtually
impossible to generalise. Nevertheless, we are tempted to make a few observations
which may bring more tolerance—or add fuel to the flames!

Competence is a somewhat intangible element; a variable definition. What is
considered to be competent by one person in a given context, may be considered
highly incompetent by another. The dictionary tells us that competence means
“suitableness™, '‘adequateness”, “sufficiency”.

Who can, therefore, say exactly what is competence! A piece of equipment built by
A could be looked upon with awe by B (who is a novice) but sneered at by C (who is
a professional). The horizon shifts according to ones own ability or personal criterion.
If a man builds a set which works perfectly but looks untidy, is he competent? Is a
highly experienced amateur considered incompetent if he cannot build a computor
yet competent if he can construct a simple crystal set? Where does competence
begin and end?

We have a sneaking feeling that there might be an element of inflated self-import-
ance in those who go out of their way to make too much of a noise about how good
they are and how bad others may be. There is a certain regular reader who cheer-
fully admits that nothing he builds ever works well, if at all, and more often than
not produces bizarre results which would drive the designer grey with despair.
This does not deter him; on the contrary, it seems to feed his appetite for more.

To the purist, this reader is hopelessly incompetent but, for him, his erratic
constructional efforts have an ‘“‘adequateness” and a “sufficiency’”. He may be no
genius, but he probably gets more fun out of radio than many self-styled perfectionist!

CONTENTS page

News and Comment 118, 148
An Electronic Hawaiian Guitar by I. J. Kampel 120
Simple Two-transistor Set by P. Taylor 125
PCR Mods by W. V. Woods 127
Designing a Multimeter—Part 2 by K. Berry 135
On the Short Waves by John Guttridge and David Gibson, G3/DG 140
Automatic Control Systems by A. D. Taylor, GBPG/GWBPG 142
Using a Portable in the Car by G. J. King 144
A Stabilised Nine Yolts by P. G. Thomson 150
A.F./R.F. Signal Generator—Part 2 by C. Marshall 157
Preparing for the R.A.E.—Part 8 by Brian Robinson 165
Practically Wireless by Henry 173
Long Wave Convertor by James Brett 174
Club News 178

All correspondence intended for the Editor shouid be addressed to: The Editor, “‘Practical Wireless”, George Newnes Ltd., Tower House,
Southampton Street, London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage:
29s. per year to any part of the world. © George Newnes Ltd.. 1965. Copyright in ali drawings, photographs and articles published in
“'Practical Wireless' is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions
or imitations of any of these are therefore expressly forbidden. THE JULY ISSUE WILL BE PUBLISHED ON JUNE 3RD.
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Ground Communication

I was interested in C. R.
Bradley's article on  ground
communication (P.W, Feb.. 1965)
and after reading N. W. Roberts’
letter in the April issue. 1 had
some new ideas on the subject.

A power cathode follower
could be used as an output stage,
_being driven hard so that the out-
put stage only conducts for a
fraction of the time, as in * Class
C 7 output stages.

A line output valve could be
used to give quite a lot of power.
thus greatly increasing the range.
If the carrier frequency was high
enough, certain communicutions
receivers could tune to it. thereby
greatly increasing the sensitivity
of the receiving end. 1 would
suggest  that a CR100 (B28)
communications receiver is usecd.
as it will tune down to just under
60kc/s.

Huw Lewis.
Swansea,
Glamorgan.

D.F. Aerial

WitH reference to the article
“ A Ferrite Rod D.F. Aerial for
1-5—3Mc/s” (P.W. January,
1965). The reference to “d.f,
below 3Mc/s ™ should have read
“d.f. above 3Mc/s™, since we
are dealing with frequency and
not wavelength. Also. the refer-
ence to “adding 10° to compass
bearing” on page 838. should
have read  “subtract 10° 7
although the present magnetic
variation is about 6-8°.

F. C. Judd.
South Woodford.
London, E.18.

Can Anyone Help?

I aM thinking of building the
*“Ten Five” described in P.W.
October. 1964, hut I am having
great difficulty in obtaining some
of the parts in my country. |
would bhe extremely grateful,
thercfore, to any reader who
would send me the variable
capacitors. coils and transformers
employed in this circuit. In
return, T will send anything of
the same value from my country.
Rudolph Lobo.

236 Godavari Hostel,

Indian Institute of Technology.

Madras—36,
India.

NEWS AND..

GOONHILLY PREPARED FOR “EARLY BIRD"” . ..

Now that the world’s first commercial communications satellite ‘Early
Bird" is in a stationary orbit somewhere over the Atlantic and inter-
continental telephone calls via satellite are destined to become everyday
occurrences, the GPO's tracking station at Goonhilly has been completely
modified to cope with the expected volume of traffic.

Modifications have included a new, shatlower reflector surface for the
aerial dish, which has brought its performance up to, if not ahead of the
American and French horn type aerials. The control system too, which
steers the aerial, has been modified, for although the satellite is prac-
tically stationary in relation to the Earth, there will be some movement.
Weak signals received at the aerial will be amplified by travelling wave
masers newly designed by Mullard Limited.

Satellite ‘Early Bird® in conjunction with Goonhilly or either the
French or German ground stations, will eventually provide up to 240
telephone circuits between the North American continent and a net-
work of European countries.

«+.AND G6AG CONTACTS ‘“‘OSCAR IiI'

- peree

Mr. C. |. McClelland (G6AG) of Chalfont St. Peter, Bucks., seen here in his
shack, has the distinction of being the first amateur operator to receive reports
from the U.S. of trans-Atlantic v.h.f. reception of transmissiens he made via
the communications satellite Oscar IIl. Other reception reports arrived from
Czechoslovakia, France, Belgium and many English stations, while actual
contacts were made with amateurs in Germany, Switzerland and Sweden.

Mr. McClelland, who is a Chief Engineer at Ultra Electronics Ltd., used a
home-made transmitter operating at IkW on [44-1Mc/s for these contacts,
the satellite equipment converting and re-transmitting the signals on
145-9Mc/s - 25kc;s.

TRANSISTOR TESTER KIT

Just £24 18s. will buy one of Heathkit’s latest test equipment kits, the
IM-30U transistor tester. Available also in assembled form at £35 10s.,
this new instrument from Daystrom Ltd., Gloucester, will provide
complete d.c. analysis of p-n-p and n-p-n transistors and permit direct
read-off of d.c. gain (alpha, beta). Facilities for many other tests including
diode or collector-to-emitter and collector-to-base leakage, collector
current and voltage, etc., make the model IM-30U a really compre-
hensive piece of equipment.

www americanradiohistorv.com


www.americanradiohistory.com

.. COVIMENT

SMALLER AND SMALLER

The Japanese radio manufacturers Standard have recently added three
new pocket.-sized receivers to their range. The most inexpensive of the
three, the G433, is also the tiniest, measuring less than |3in. x 2in. x Fin.
Inside this minute case Standard have packed a 7-transistor circuit, a
4in. speaker, a ferrite rod aerial and two mercury cells. Denham and
Morley Ltd., are the UK agents for this radio which costs £9 19s. éd.,
and all other Standard receivers.

THE “PIRATE’ DANGER TO SHIPPING

During February this year an urgent radio report froma lightship
to a shore base was held up for 30 minutes because both fre-
quencies normally available were blocked, one by a pirate
broadcasting station. This was only one instance of shipping
communications bands being blocked by pirate operations, but
it clearly illustrates the very real danger they present.

in 2 written answer to a parliamentary question recently, the
Postmaster-General, listed 19 specific instances when transmis-
sions from pirate radio stations had caused interference to ship
to shore communications, seven of these instances singling out
‘Radio Caroline’ as the offender.

A NEW WAY TO VARY RESISTANCE

A new device which permits completely noise-free resistance control,
has been introduced by Mullard. In appearance it is a plastic block mea-
suring 17mm x 17-5mm x 22mm, with just four lead-out pins. Enclosed
in this block are a cadmium sulphide cell and a 12V filament lamp.
Varyinf the brightness of the lamp causes changes in the resistance of
the cell and control over at least three decades (typically 100 to 10,000Q)
can be achieved with complete lack of noise.

A JUKE-BOX FOR YOUR HOME

Now for the first time, for anyone
who wants it, KB (Footscray, Kent)
offer four hours of continuous 7in.
record playing (or 7% hours on e.p's)
with their new Discomatic portable
juke=box.

The Discomatic houses forty 45
r.p.m. records and will automatically
select and play any of the 80 sides in
order selected by push buttons.
The output from its transistorised
amplifier is 24W and additional
speakers and amplifier may be
connected.

The price you pay for having a
juke-box in your home is 69 guineas,
but then, unlike commercial mach-
ines, you don't have to put any
money into it once you've bought it.

[ -'s‘: @-.\;Q ,%\ 25

[ PRNEE O

more News and Comment
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Overseas Ham

I aM happy to inform you that
I recently passed the R.A.E. and
obtained my ticket (IM2FF).

I have just built the Beginner’s
10W Transmitter (P.W. Dec. *63).
which I will use as a top band
and standby transmitter.

Over the years 1 have built
many constructional  projects
from PrACTICAL WIRELESS
designs, and they all work very
well. Thank you for a most
interesting magazine.

Mohd. Yusoff Bin Mohamed.
Mersing, Johore.
Malaya. -

Considering  the difficuliies
overseas readers often face in
obtaining components, it is
always gratifying to hear of the
perseverance with which they
pursue their hobby.—Editor.

Bottling Acid

IN the May, 1965, issue yiu

printed an article by F. L.
Thurston, a continuation - of
“ Cabinet and Chassis Tech-

niques ”. Mr. Thurston describes
processes involving certain
chemicals and towards the end of
the process advocates that “all
chemicals involved should be
well stoppered up in glass con-
tainers ™.

1 would point out, however,
that one of the chemicals is
hydrofluoric acid, which attacks
glass and should thus be kept in
bottles made of wax or gutta-
percha.

Ian Gregory. Boreham Wood.
Herts.

Exceflent Design

My thanks to P.W. and
Mr. Groome for the excellent
pulse-counter f.m. tuner design
in the April issuc. T made up
the simpler, single limiter version
and quality has proved at least
equal to that from a very well
known tuner selling at more than
£25. By the way, I found the
greater gain of an EF183 frame
grid pentode, instead of the EF80
specified for the first stage,
helpful in this fairly weak
reception area.
H. E. Owens. Hornsey,
London, N.8.

on page 148
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AN ELECTRONIC

Hawaiian Guitar

by 1. J. Kampel

COVER '
SUBJECT

ITYHE conventional electric guitar today enjoys
an immense popularity, but not so much is
heard of the Hawaiian guitar, an instrument

‘capable, in the right hands. of producing most

enjoyable music. its very construction making the

need for an electronic tremolo non-existent.
The body of the guitar is made from a solid
plank of soft wood which. when completed, will be

‘completely covered -with Formica. A gloss

June, 1965

grained Formica is used to give the benefits in
appearance of polished wood. Although a channel
and a hollow pocket must be cut out of the wood,
no difficult shaping is required. .

The article will describe two designs for pick-up
heads which may be constructed quite cheaply as
compared with manufactured heads. the cheapest
of which is little under £2. This is where the chief
part of the metalwork comes. hence if the con-
structor has neither the tools. facilities nor abilities
to tackle it. a head might be purchased.

The pre-amp and control circuit must be very
carefully constructed. as only absolute minimum
volume has been allowed for these—little over
six cubic inches!

Principle

Just as a tape-head responds to varying strength
magnetic fields. as produced by the magnetic tape
passing the head. so the pick-up head of the
electric guitar responds to varying magnetic fields.

Fig. 10a ton the Blueprint) indicates three bar
magnets placed side by side. Every magnet has two
poles—which are known as north (N) and south
(S) poles. It is a well known fact that unlike poles
attract and like poles repel. Hence. a N and S pole
attract each other where a N and N or 4 S'and S
tend to repel each other. Fig. 10a indicates unlike
poles placed side by side. and the dotted lines.
representing the magnetic lields. indicate that they
are attracted to each other where. alongside,
Fig. 10b. where we have three like poles. they are
seen to repel. North poles are indicated. but the
effect would be exactly similar if they were south
poles (as of course they are at the_ other end of
the magnets).

Now consider Fig. 10c. This corresponds to Fig.
10a. but now we have above the first two an oscil-
lating steel string which effects the magnetic fields.
As the poles attract. the left-hand magnet’s field is
effected by the string directly above it, but as its
field strays across towards the other magnet. not
only does it affect the neighbour’s magnetic field
by its own changes due to the first oscillating
wire. but also it is effected by the neighbouring
oscillating wire. -

It will be seen in Fig. 10d. with like poles, that
the influence of one paole upon its neighbour is not
nearly so great and that each magnet is more
free to *consider ““the frequency of the oscillating
wire above it.

Gain, tone and a rhvthm switch are provided as
well as the necessary on/off switch. Tt is. however,
a simple matter to climinate the rhythm switch if
desired. but more of this later. The output may be
fed to a guitar amplifier or any high-gain ampli-
fier. : o '

Construction of Guitar Body )

The minimum dimensions of the piece of timber
required for the body (planed). are. 3ft..6in. x Sin.
x I%in, though 6in. is perhaps an easier width.
Firstly square one end and draw clearly 'a central
line up the timber, taking measurements from
cither side of this except where stated. Mark 24in.
off at either <ide and then 1fin. on cither side
354in. from the base. This gives the taper where
symmetrical. Then mark the taper-of, one side

)
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(see Fig. 6) to a point lin. from the central line,
6in. further along. Extend the original taper on
the other side for a further 14in. before taking it
to its top point {in. from central line. The basic
outline may then be cut.

A step is then cut out of the upper portion of
the wood. leaving only 4in. width, to take the two
treble key units. These should be purchased from
a music shop. and the type with the winding knob
set at right-angles to the metal pin, three per plate,
should be used. These must be staggered to allow
room for the two on opposite sides. Position
these with care before drilling the holes through
which pass the pins. Screws in the plate on the
reverse side secure the two base plates of these
keys. The pins usually have a small point on their
top, just enough to mark clearly central indenta-
tions if a piece of card is pressed on top of them,
or more practically if they are pressed on to a
piece of card. Thus a template can easily be con-
structed. 11 is important that these holes are posi-
tioned accurately or the plates will not push home
or may cause the pins to bend. If large. it might
be necessary to cut the corner off onc of the base
plates to fit in the space provided. Sce that the
pins line up with the slope of the taper.

Now we may move on to the further end of the
instrument, the business end. As Fig. 6 shows, a
3%in. x 2in. rectangle is cut from the base to make
room for the electronics, leaving two wooden side-
pieces tapering from 2in. A number of saw cuts in
the portion of wood to be removed will ease the
chisetling operation. When the rectangle has been
removed and the edges tidied up. from the top
and the bottom of the wooden sidepieces, saw or
chisel enough to just allow a sheet of aluminium
to sit across the sidepieces flush to the other wood.

When this has been completed a 2in. channel
about %in. deep must be cut down the central line
to the point 104in. along where a channel across
the grain is cut to take the underside of the pick-
up head. Bevel the channel down where it enters
the end pockets.

Other than the pre-amp a battery has to be con-
tained within the instrument to power it, The
batterv. housed in a hollow near to the pre-amp.
accessible from the underside. A compartnment s
cut out just large enough for the battery and is
covered by either a plywood hd (it will not be
seen) or a block of the same wood as that of the
instrument. .,in. thick. The compartment is cut
in from the side of the wood as the Formica cover-
ing will hide the gaping hole thus made. ut right
angles to the tapering «ide. for if it is cut in rela-
tion to the central line we have an unsuitable
shape. The batterv itself. leaving room for
contacts, requires a volume of 3in. x 2%in,
X %in. helow the underside of s covering
lid  which screws into  place with  two
countersunk screws. one in either side of the iin.
wide supporting ledge. just deep enough to muake
lid flush with base of instrument. This compart-
ment will just break through at the back to the
central channel. If vou use a metal plate as a
battery cover. or some very thin material. and do
not break through to the channel. it will be neces-
sary to drill a hole through to the channel, as the
power supply wires run along this channel to the
pre-amp.
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Construction of Preamp Chassis

Firstly a tapering plate of aluminium is cut to
fit on the underside of the instrument, 24in. long,
the width of the guitar (tapering from 5in). Holes
are countersunk for four screws, and this may be
screwed in place. Take next another piece of
aluminium, scribe a line 2%in. in from one side,
and then cut a Sin. width of aluminium about
44in long, tapering it from the scribe to match the
taper of the base of the instrument. Before bend-
ing mark out and drill for the two switches and
two potentiometers. Provided that small carbon
potentiometers are used, when placed side by side
with the switches, touching, there will be just .
enough room, but there is no room for mistakes
or spacing between these components. The holes
should be drilled on a central line across i.e. 14in.
from base. As dimensions of different makes may
difler slightly these measurements are not given.
There is just, without any breathing space,
enough room for two small carbon potentio-
meters plus two toggle switches.

When the holes for these components have been
drilled. fold the aluminium at a right angle to fit
round the top and end. Drill next for a chassis~
mount type coax socket, and when this has been
done fold over a small lip to just rest on the lower
base plate, already affixed to the instrument.
Before folding this over, however, two further
holes should be drilled if it is wished to store the
instrument on end. These are to take either
kettle knobs, bolted to the inside of the chassis, or
small cupboard doorknobs, passing through a hole
in the aluminium to screw into the base of the
wooden sidepieces. Holes are also drilled, four in
number. on the topside of the metal, to take two
securing screws in either sidepiece. N.B.: Door-
knobs screwed into base of sidepieces will not be
sufficient to hold on chassis. Chromium-plated,
round-headed screws, %in. long, say No. 4’s should
be used for the top. To give full screening to the
pre-amp. the three remaining sides of the pre-amp
compartment may be lined with very thin tin-plate
or aluminium, making sure that all are electrically
linked. but it will be necessary of course to cut
out a section in the one across the width to expose
the channel. See Fig. 3.

Fitting the Formica

After checking that the sides of the instrument
are square lay the shaped timber the correct way
up on to the top surface of the Formica to be
used. and pencil round the outline. -

When the outline has been marked in pencil,
and checked. enlarged by a Formica’s width all
the way round. scribe the line to be cut. Remem-
ber that if grained wood. the grain should rum
down the instrument rather than across.

Position the holes for the pins at the top end
carefully. drilling the Formica, from the top
surfuce. holes just large enough for the pins to
pass through. Alwavs work Formica from the top
surface to prevent chipping. Saw across the
Formica at the bottom end slightly less than the
2tin. the plate covers. From the shop where the
Formica is purchased may also be obtained a
selection of edging, though expensive (4d. per ft),
enhances the finished appearance greatly. A iiny
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width of gold strip with a centra, black line was
sclected by the author, this edging being quite
thin, flat and easily cut with scissors. This was
also used to break the monotony of the sides, as
well as mark the frets (see Fig. 7). If a piece of
edging is fitted on the top of the Formica that is
stuck to the top of the chassis, at the base and
across the join, overlapping slightly, keeping the
controls om the centre line between the edgings,
the edging overlaps the Formica join and make it
indistinguishable. The chassis section of course is
held to the main body of the instrument only by
the screws and is thus easily detatchable.

A rectangle 2%in. x %in. must be cut to fit
exactly over the cross-ways channel designed to
take the pick-up head. This may be chiselled, but
if so it is advisable not to use a good chisel. If
fret-sawed the side cut will still have to be
chiselled unless the blade will turn through 90°.

The next step is to measure 4in. towards the
base of the instrument from the centre of the
cross-ways channel. This is the position for the
bridge. Then, using Fig. 6 and the Table, the posi-
tions for the frets may be marked. The distance
from the bridge (B) to the 12th fret should be the
same distance as that from the 12th to the top
bridge (T.B.), in this case 124in. Mark this out
initially, and them mark off the key frets—3, 5, 9
etc. When this has been done then drill holes along
the central line where these key frets cross, and
also at the two bridges, just large enough to take
small %in. to 4in. screws, countersinking them.
Screw two or three in to hold the Formica in
place.

Cut strips of Formica to go along the sides,
ensuring that the grain runs the length of the
instrument. The top Formica should overlap the
side Formica, and the top Formica may be planed
flush. Finally cut and shape pieces of Formica
to fit the underside of the top cut out, drilling
through where necessary to allow the fixing screws
for the key plates to pass through, and also cut a
piece for the base of the instrument, drilled as the
aluminium for the coaxial socket. It is best to
fold the aluminium, stick the Formica to it and to
then drill all necessary holes in one operation.

A combined bridge and tailpiece may be used
for the instrument if you find it possible to obtain
one, but this may be difficult. If one is obtainable,
however, the instrument may be made shorter. The
tailpiece used in the prototype was designed to fit
over the end of an instrument, being bent at a
right-angle, This was straightened out to fit flat
on the surface. Some length could be taken off if
the furthest end of the tailpiece was cut off and
new screw holes drilled. This was not done as
the tailpiece shaping looked better as it was.

Position the tailpiece on the central line between
the bridge position and the edging put across
above the controls. Its position is not critical.
Mark the positions of the screw holes and then
drill them. Any central ones will unfortunately
fall in the central channel and hence only a false
screw through into a small block of wood may be
put or a bolt if one is found to match the screws.
At least two screws should go through to solid
wood. To prevent this the channel could be offset.
There is, however, a reason why at least one screw
in the channel could be of use (explained later).
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The stage has now been reached when the
Formica may be stuck down. The most suitable
adhesive is Evo-Stik. When the two sides have been
stuck—leave after impact for ten minutes—
plane oft the edge of top piece of Formica
if this has not already been done and unscrew.
This is then stuck on before placing screws all the
way down. If these screws are not put through the
surface Formica there is a danger that the tension
of the strings—pulling at one end on the pins,
which in turn pull on the Formica, and at the other
end the tailpiece, which through its screw has a
similar effect—might cause the whole length to
buckle upwards.

You may now mark out the additional frets,
sticking edging across the marks as the final
marking. Where on an ordinary guitar the frets
project upwards and the fingers press the strings
down on to these frets, on the Hawaiian guitar the
strings never touch the frets and the fingers them-
selves do not play such an important role. A
metal bar is used on the strings, sliding it up and
down, quick oscillating movements about a point
causing a tremolo effect.

The key frets, those marked initially, must be
distinguishable from the other frets and this can
be done in two ways. In ordinary guitars a spot
is commonly placed by the fret to indicate it, for
in the ordinary guitar the finger presses the wire in
the spaces between frets rather than hovering
above the frets as does the bar with a Hawaiian
guitar. The second method, and seemingly more
suitable for this type of guitar, is to make the key
frets different to the other frets. The author did
this with the black and gold edging, using the full
width for key frets, so covering the countersunk
screw heads and only the cut-out central black line
of the edging for the other frets. All frets except
the most important fret, the 12th, were made the
same length, the 12th much longer as Fig, 7
indicates.

With the two plates of keys screwed in place at
the top and the tailpiece near the bottom, the
Formica on and edging where desired and indicat-
ing the frets, it only remains to complete the
electronics and make a pick-up head.

N.B.—It would be most unwise to construct the
body of the guitar as a light plywood frame as
the extreme tension of the strings combined with
the warping quality of plywood would make it a
most unsound proposition.

Preambplifier and Control Unit

The circuit is as indicated in Fig. 1, the pick-up
head is in series with the first transistor’s emitter
in the grounded-base low-impedance configuration.
The output is taken from Tr3 collector via a
coupling capacitor. The output is coupled via
VRI, the gain or volume control, and is then fed
through the filter or tone control, using screened
leads, and finally through the rhythm switch to
the output socket.

It will be seen that when S1 is closed R7 is
shorted out and gain is determined solely by VRI1,
If, however, the switch is open R1 is included in
the output circuitry, so reducing the volume
slightly. This means that it is not necessary to
adjust the gain control to drop volume briefly and
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when dropped it is a simple matter to flick back to
original volume. It will also be seen that with
this method the reduced volume introduced by the
rhythm switch being open drops the volume to a
lower level, proportional to that of the originat
gain setting and not simply to a lower pre-selected
level determined by a resistor, regardless of
original setting, as many do.

If the level obtained with this rhythm switch is
not quite what is required it is varied by simply
changing the value of R7. Increase this resistor
to about 3-3kf) and the rhythm level will be even
lower. Obviously if the resistor is decreased, say
to just above 1k{}, then the level will not drop as
much.

As will be seen, the circuit incorporates a
facility for shorting the output socket and hence
the amplifier input when connected. This is only
to be used where the instrument is plugged into a
socket that has a shorting-jack, i.e. shorts out input
at amplifier when no plug is inserted. This is to
prevent pick-up when instrument is connected to
amplifier but not switched on. Before adding this
facility be sure that the input vou intend to use
should be shorted before doing this, and if more
than one amplifier may be used do not add this
facility. If in doubt leave it out.

The circuit is powered by a 4-5V battery. This
type has two brass spring clips projecting out of
the top, one longer than the other. Note that the
shorter one is positive. When the battery seal has
been broken it is usual to then remove a thin piece
of slitted cardboard to reveal the contacts
completely. For this use it is best to leave this
cardboard in as it prevents the longer contact
shorting against the other if pressed in. There is
just room at either end to make contacts and
miniature bulldog or crocodile clips may be used
for this purpose. Contacts may be soldered on
but this, to say the least, is inconvenient. Tinned
looped wires will serve if the small contact is bent
and the card removed to just slide the loop over
the longer clip.

Components are mounted on the paxolin side
of a 2 x 2in. section of Veroboard.

Fig. 4 shows the copper side of the board and
Fig. 5 indicates the circuit layout. The other
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components are best left flying as this means less
wires to and from the circuit board. [t will be
seen that there are only three breuks (Fig. 4) at the
reference points D1, G2 and DS.

Fit all components on to the board by bending
the wires on the reverse side, then check the circuit
before soldering. When soldering, heat shunt
transistor leads on the upper side and remember
that it is always advisable to slip sleeving over
them to prevent shorting. This applies especially
to Tr2 collector and Tr3 emitter. which pass very
close to each other. not to mention all leads on
Trl. A7 to A8 is simply a wire linking tracks 7
and 8 (links only section of track 8). Cut oft wires
after the component has been soldered.

Fig. 2 indicates the wiring of pots and switches
on the chassis.

The circuit board will sit most comfortably
beneath the two potentiometers if these are of the
miniature type.

Use microphone coax. from the pick-up head
to the circuit board and also from circuit board
to VR7 and all along the output line to socket,
earthing all screening to chassis.

Because of the extreme compactness of the unit
it will not really be necessary to anchor the
Veroboard as there will be just no room for it to
move! A very thin insulator—mica, card, tape.
paxolin—should be placed on the baseplate and
then the board laid upon this. This is to prevent
the aluminium shorting to the copper tracks.
When wiring see that components are pulled firmly
and tightly on to the board and see that the tran-
sistors lie down flat also. It is advisabie to place
another flexible insulating sheet over the com-
ponents then, sandwiching them, as the contacts
of the controls approach very close.

An Alternative Circuit Board

If for reasons of economy or unavailability
Veroboard cannot be used, a printed circuit can
be made fairly easily, using the copper-clad
laminated board more commonly available. Mark
out this in strips as in Fig. 4, making small holes
where the holes are indicated, then etching away

The prototype instrument is finished in wood-grain Formica and gold-and-black edging material, and is
seen here complete and ready for playing.
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the copper not required.
just under 2in.

The square should be

Other Guitar Requirements

A metal bridge will be required and it is better
to obtain this from a music shop than attempt to
make one. This should be held in position by the
tension of the strings alone. It is placed dircctly
over the lowest exposed countersunk screw head
if previous directions were followed carefully, as
does the upper guide bridge, standing over the
upper exposed screw head. The upper one may
be pinned or glued in place. It may be found
necessary to slightly raise the upper bridge 1If
wires are not taut across it. A small wooden block
or even one or more layers of Formica will do
this quite easily.

You then require only the bar that is slid up and
down the strings or “steel ” as it is known. 5s. at
a music shop and not worth the effort making (a
polished surface must be offered to the strings)
and a plectrum. Three of these are used by many
players of a type that pushes on to the end of the
thumb or finger.

Lastly but, of course. by no means least the key
part of the whole instrument, you require a
pick-up head.

Construction of the High-quality Pick-up Head

These, except for the inferior crystal-mike type,
tend to be rather expensive. However, an excel-
lent head may be constructed for a few shillings
with a little care which gives an extremely good
performance. This design is shown on the front
cover and on this month’s free blueprint. This
requires some careful drilling and the facilities to
do so. If this presents no problem there should
be no difficulty.

The magnets diameter is not critical but should
be around <1%in. diameter and length about ¥ to
lin. These magnets are embedded in a brass block
as this metal is non-magnetic, dimensions being
34 x 4 x din.

Mark the centre point on one side of the brass
block—13%in. from eithcr end—and then on the
central line mark 0-Scm on either side of this
central point with two more marks on either side
spaced lem from those marked lastly, ie. six
points lcm apart. These six points should be
carefully centre-punched ready for drilling. Also
centre-punch for a hole at either side to take
securing screws for the head. The change of units
—inches to centimetres—was necessary due to the
fact that Icm expresses the distance better than a
fraction of an inch.

Drill the holes at either end for the securing
screws, countersunk on one side. Drill holes
through block at the remaining six points just large
enough to allow the magnets to be used to push in
tightly. An experiment with an odd piece of metal
would be be wise before drilling the block. When
these holes have been drilled. on the opposite side
of the block to that which was countersunk for
securing screws, drill to a depth not exceeding 2in.,
holes to take diameter of windings on magnets,
not exceeding %in. See Fig. 8.

Magnets are not the easiest of items to obtain
and if you have difficulty in obtaining rod magnets
suitable it should be possible to order through
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your local electronic spares stockist the following
magnet manufactured by Mullard Ltd.:
5-:3 mm diameter, 20mm long Magnadur 1,
rod magnet, No. FDI19Y6.

Six magnets will be required, of course, and the
type mentioned have their north poles indicated by
a white spot. If the poles of the magnets to be
used are not marked it is necessary to at least
determine like poles. Take any two magnets and
bring them 1ogether end 10 end. If they attract
they are unlike poles and if they repel they are
like poles. It will be obvious that if they attract,
turning one magnet round will cause them ta repel.
Mark the ends that repel. Place one magnet to
one side and then compare one of the marked
magnets with an unmarked to determine which
pole repels the pole marked. The one that does
is like. may be marked. and hence by this method
like poles determined for all six magnets.

Take a scrap piece of wood and drill six holes
about lcm apart just large enough for the base of
the magnets to wedge n. Stand the six magnets
in the holes, the marked poles in the wood (the
only reason for this is that then the end of the
magnets to be scen projecting through the head
will not be marked).

A length of 36s.w.g. enamelled copper wire is
then taken and wound on to the magnets in series,
starting with the teft-hand magnet, finishing at the
right. Close-wind on the centre of each magnet,
in turn, 50 turns of wire, taping or by some
method securing the winds when completed. Lift
the magnets out of the wood in turn to wind,
replacing when secured, and go on to the next.
Keep the length of wire from one magnet to the
next as short as possible, taking the two final ends
of wire at either end and cutting off, leaving
enough length to stretch to the far end.

Fit the magnets into the brass block. ensuring
that they go in the right way up, and then, if at all
loose. secure by dropping a resin such as Araldite
or Epophen down from the reverse side. Bostik
or Durofix will serve if the above mentioned are
not at hand. If necessary surround magnets on
top of head but keep quantity of resin or adhesive
to absolute minimum  Finally take the two ends
of wire to the centre and twist together to hold in
place. scraping oft the enamel for electrical
connections. cutting short if necessary.

The magnets should be as close to the strings
as possible without the danger of them actually
touching: tin. should be quite safe. Before com-
pleting the head it is advisable to fit one string on
to the guitar and to measure the space between it
and the top surface at the point where the head
will go. Deducting {in. for the brass bar, and a
further 4in. for spacing, the remaining is the
amount the magnets should project through the
block.

Microphone-type coaxial cable should be
soldered to the ends of the wires at the head and
fed up the central channel back to the preamplifier
compartment.  When holes have been drilled in
the Formica at either side of the head's recess to
allow the securing screws to pass through, the head
may be screwed into place with countersunk brass-
coloured screws to match the head.

NEXT MONTH A SIMPLER PICKUP HEAD
IS DESCRIBED
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seen from diagrams, the tuning Fio. I:
coils have been wound on a 1g-
54in. x 4in. piece of ferrite rod,

wound on a 5%in. x }in, piece of ferrite rod, the
type that is commonly available from any good
radio component stockist. This method results 1n
the aerial coils having a very high Q™ which
improves sensitivity and selectivity.

The r.f. signal which appears across the aerial
circuit (which is tuned by VC1) is passed to the
detector D1, a germanium diode.

The audio signal is then passed to the base of
Trl, the first audio amplifier. Amplified signals
from the collector of Trl are then passed, via C2,
to the base of Tr2, the audio output stage. R2/R3

are emitter biasing components and transformer

T1 is the loudspeaker matching transformer.
Potentiometer VR1 acts as a volume control.

v

Constructional Details

The chassis was made from a 6in. X Sin. x in.
piece of deal with small brass carpentry nails or
pins ({in. long) placed in the positions shown in
Fig. 2. These are driven in to a depth of approxi-
mately 4in. These form the tagpoints for

Fig. 2: The wooden base-board which acts as a “chassis”,
components being soldered to heads of nails driven into
the wood.
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aerial coil, consists of 160 turns
of 26s.w.g. enamelled wire
wound in two sections. Both
sections (80 turns each) may be
pile wound. The coils should be
wound on paper or thin card-
board sleves to facilitate final
adjustment.

1
fsm

1§ Volume
I control

1Y ang Testing the Receiver
L fon/Off

switch Connect a 3Q loudspeaker to
the receiver, plus an aerial and
earth. Switch on and turn the
Vel volume control to maximum
T with the wavechange switch in
the long wave position. Set the
tuning capacitor to approxi-
mately mid-tuning  position.
Adjust the position on the
ferrite rod of L2, the long wave
o aerial coil, until the BBC Light
T E 5] Programme transmitter is heard
] LS A at  full volume. Switch to
P U Hswitch medium  wave with tuning

capacitor nearly halfway open.
| Adjust position of L1 on the
b ferrite rod for BBC Home Ser-
]f vice. Finally fix coil in position

with a dab of adhesive cement

Fig. 3: This shows the components wired on to the board. The battery is an

Ever Ready No. 8 type. VRI, VCI and Si are mounted on a
is a 30 pF “‘beehive’ ' trimmer.

components and wiring. The heads of all the pins
should be tinned with solder.

The front panel was a 6in. x Sin. section of %in.
plywood. As an alternative aluminium sheet or
Formica can be used.

Holes are drilled in the panel to take the four
controls in the position shown in the photograph.
The front panel is held in position on one edge of
the chassis baseboard with small wood screws.

Mount all the large components first. using small
wood screws to hold the tuning capacitor VC1 in
position. Four terminals should be fitted in the
position shown for the aerial. earth and loud-
speaker connections.  When mounting the ferrite
rod aerial coil make sure that the ends of the small
wire clips do not meet (see inset to Fig. 2). It is
most important that these " mounting clips” do
not form a * closed loop” around the rod.

Coil Winding

L1 is the medium wave aerial coil and consists
of 50 turns of 20s.w.g. enamelled wire wound in a
single layer as shown in Fig. 4. L2, the long wave

50 turns 20s wg

Il”" il

|1i
ToC

Fig. 4: Winding details of the aerial. The two coils are

wound on paper sieeves.

80+80t, 26swg

ToA To B

or piece of Sellotape.

The total current consump-
tion from the battery is
approximately 2mA.

The finished receiver is contained within a
simple plywood cabinet with a cut-out for the
loudspeaker. [ ]

vertical panel. TCI

not 1 but 2 FREE blueprints

J 1
| | |
1 1
: | :
| TRUMP’S !
| again... || with the !
: june !
! practical |
| electronics ,

|
| ELECTRONIC TRUMPET |
] INTRUDER ALARM |
: R-C BRIDGE!
IL ON SATE MAY 13 :
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PGR
MoDS

BY W. V. wWoOoOoDS

‘Improving the PCR, PCR2 and
PCR3 ex-government communi-
cations receivers.

receivers are now available on the surplus
market covering the following frequencies:
PCR, LW, MW, SW 15—50m, internzl speaker.
PCR2, LW, MW, SW 13—50m, external ,,
PCR3, MW, SW1 120—43M.
SW2 43—13m, ’

While these receivers generally have quite a good
performance it is obvious that they have a number
of shortcomings which, after all, is only to be
expected, since most of the PCR’s are approxlmately
20 years old and great progress has been made in
the development of radio receivers since the 1940’s.

The PCR’s were originally designed to work off
a 12V d.c. supply with the h.t. (250V) provided by
a vibrator pack. One of the first jobs therefore is to
provide a mains power supply.

The valve heaters are wired in series paralle] to
operate from 12V, so these must first be rewired in
parallel to work oﬁ 6:3V: a suitable power supply
1s shown in Fig. 1. The choke (L1) is usually
already fitted to the PCR.

There is ample room for the mains transformer
(T1) to be mounted on top of the chassis, but in
order to leave space for any further additions it
may prove necessary to move L1. On the PCR2
and 3 L1 can be placed between the front panel
and the output transformer, the mains transformer
(T1) is then mounted in the space formerly occupied
by L1. On the PCR the loudspeaker prevents the
re-mounting of L1, This may be overcome by
fitting a physically smaller choke in place of L1;
the new choke could be mounted under the chassis.
If no other additions are envisaged L.1 may be left
in its original position and T1 mounted in the
remaining space between L1 and the front panel.
Care should be taken to place the cores of L1 and
T1 at right-angles to one another, otherwise mains
hum may be induced into the h.t. line.

The valves normally fitted to the PCR’s are:

V1 R.F. amplifier, EF39.
V2 Frequency changer, ECH3S.
V3 First if. amplifier, EF39.

LARGE numbers of the PCR communications

V4 Second if.
V5 First af, ave, det, EBC33.
V6 Audio output, EL32 or 6V6G.

An improvement in r.f. gain can be achieved by
replacing V1 with a 6SG7 or its miniature
equivalent the 6BA6. The 6SG7 requires least
mechanical work since it fits the same octal socket
as the EF3Y and only requires rewiring of the
socket and the reduction of the cathode bias
resistor to 68(); the 6BA6 requires a B7G socket
and mounting plate.

These two modifications considerably improve
the PCR's performance and are intended for
constructors who do not want to disturb the
original wiring too much. However, for those who
wish to make more extensive modifications and
additions there are a number of other circuit
changes that can be made.

EF39.

'
6-3V at 1A

240V
AC
S50~

v

Fig. 11 A simple power supply circuit designed to replace
the vibrator unit fitted to the original.

COMPONENTS LIST
Cl, C2 32-32uF electolytic 350V

vio EZ8I1, EZ80, 6V4, 6X5GT, 6X4

Ti Mains transformer. Secondaries: 250-0-
250V, 70mA; 6-3V, 3A; 63V, IA

Ll 10H 70mA L.f. choke
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5 ! . ’
FO vi2
(was,ven' 6AT6 DH77|  To RF =g EMm81 g\?e
1 ist iud'g stage Tuning AF output
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Fig. 2: A rearranged a.g.c. line as shown here permits increased i.f. gain without the risk of overloading the recewver.
in this circuit, S is the noise limiter on/off switch; S2A, B is the a -, /s.s.b. switch, and S3 the a.g.c. time constant control.

COMPONENTS LIST

Resistors: Capacitors:

Rl 47kQ R9 10MQ C3  |00pF ceramic 350V

R2 100k2 RI0O  IMQ C4 100pF ceramic 350V

R3  390kQ RII IMQ C5  0-1uF paper tubular 350V

R4~ 470kQ2 RI12  220kQ Cé6  0-01uF paper tubular 350V

R5 IMQ Ri{3  10kQ C7  0-0luF paper tubular 350V

R6  470kQ Ri4  470kQ C8  100pF ceramic 350V

R7 IMQ RIS 270Q 1W C9  0-47uF paper tubular 350V

R8 IMQ R16 15kQ CI0  0-1uF paper tubular 350V

All 109, +W carbon, unless otherwise stated Cl{ 0-0i{uF paper tubular 350V

VRI  IMQ potentiometer CI2 0-0tuF paper tubular 350V

. . Cl3  0-0luF paper tubular 350V
Switches: Ci4  0.047,F paper tubular 350V

ingle-pole on/off CI5  25.F :
uF electrolytic 25V

S2A,B Double-pole change-over Cle  0-0luF bular 350V

S3  Single-pole 4-way Valves: T paper tubular
Transformers: V5 6H6GT/G v7 6ALS or EB9I

T2  Output transformer: 5kQ): 3Q2 turns ratio V6  6U6GT/G vi2 EMSI

‘ A.G.C. and Noise Limiter

"In the PCR’s original form a.g.c. was applied to
the r.f. and first i.f. stages only. Since there was no
manual r.f. gain control it was possible to overload
the set on strong signals and to overcome this the
gain of the i.f, stages (V3 and V4) was limited by
using larger than normal cathode bias resistors.

By rearranging the a.g.c. line (Fig. 2) so that V1,
3 and 4 are all controlled by the a.g.c, we can
increase the if. gain without the risk of over-
loading. The cathode resistors of V3 and V4
should be reduced to 3300 and 220Q respectively.
A.G.C. is not applied to V2, thus enabling it to
work at maximum gain.

This alternate a.g.c. system has the advantage -

that we can alter the a.g.c. time constant by

switching in different valve by-pass capacitors; this
can be very useful for combating various types of
fading on distant short wave stations.

By substituting a 6AT6 or 6SQ7-GT for V5 we
can simplify the audio and detector circuits
considerably and make the circuit more suitable
for the addition of a noise limiter, a most valuable
addition to the receiver! The 6AT6 or 6SQ7 also
increases the audio gain.

By removing the 8uF electro]ytlc (next to V6)
from the chassis and using wire-ended capacitors
in the power supply we now have an extra hole in
the chassis.

Work should commence by stripping out all
wiring surrounding V5 and V6, including the tone
control switch and bracket. An octal socket for
V6 1s now placed in the hole originally occupied
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BRAND NEW AM/FM (V.H.F,) RADIO GRAM
CHASSIS AT £13.13.0 (Carriage Paid)

“REALISTIC”

‘SEVEN'
¢ lransistor supsihet. {50
Miliwatt output, $-inck speaker.
All cowpouents wounuted oo a
slgle printed cireuit  board
size 54 X H4u. in une cowplete

Chagais e da ot S DUgh, NeW WAl aClL . 0t kg 3 bine Y
colonry, predominautly eream, 200-.50v, A.C. oniy.

Plck-up. Bxt. Speaker. Ae. F., and Dipule Sockets. Five pushbutions—
OFF LW, 3LW., KL, and Graw. Aligned apd tested O.P. Transforwer.
Toue controi. 1000-1900 M.: 200-3500 M.: 88-95 Mcis, Valves EZ50 rect.:
ECHSI, EX8Y, KABCR, EL84 ECCS), t-ohuw speaker required.

10 x din. ELLIPTICAL SPEAKER 25/- to puichasers of Uhs cliassis,
TERMS: (("huasis) 33.10.6 dowr. and 5 wouthiy paywents of £2,4.0. Chesp
Loom Dhipnie tor V.H.F. 12/6. Feeder 6d. per vard.

LLTEDRNATIVE DEZIGN. 1.W. 1000-1900 M.; S.\W. (9-15 Se/s): MW,
190-475 M. V.HLIY. %7-100 Me/s.: Gran position. Otherwise similar to
above cliasss. Price 215.15.0 carr. pad). TERMS: £3.10.0 down and 6
monthh pavinents of £2,4,0, Total H.P. price £16.14.7, Circnit diagram 2/6G,

PUSH-PULL 0.P.
AMPLIFIER £5.5.0

tu/- Lar.}

Brand new 200-240 A.C. wains
. Baas, treble and vol. controis,
with wvalvea KZ80, ECCS83 .nd

2-ELS4's giving full 8 w. Chassls
12 x 34 x S4m. With o.p. traus

tor 2-3 ohin speaker. Front pane)
morthally  crewed 1o chassisd n.y be removed and used as “fving panel.”
GUITAR AMPLIFIER—8 WATTS. £5.4.0

[CTER A B
Shassix as above, Valves DZ8G © x BLS4, § BRS, Output ror % and 15 obms
Sasy, treble and volume controls. Onfotf. luput 200/240vA.C. Abso surtable
for meksup radin ete,

INTERNATIONAL TAPE

Famous American Brand—r wily Guaranteed at record low prices. ln sealed
cartons.

3in.  Message tape, L50Mt,
3in.  Mcssage tape, 2251t,

3tn,  Message tape, 300t /8
3iin. ‘Triple play, 800tt. Mylar base 15/~
4in,  ‘Triple play 900ft. Mylar base 17/6
Sin.  Double play, 1,2007t, Myiar base 16/~
Sin. Loug play, 900ft. Acetate base 10/~
Jin,  Standard play, 610ft. P.V.C. bas 8/6
3iu.  Tnple play, 1,800it. Mylar base 35/~
Shn. Lony play 1.200ft, Mylar base 15/~
38in. Donbie play, 1,800ft, Mylar base 2216
S5tin. Loug play. 1,200ft. Acetate base 12/6
Siiu. Standard play, N501t. 1) V.C. base 11/6
5¥in. Triph play, 2,3000t. Mylar buse | 45/~
Tl Staudard play, 12001t Myiar buse 12/8
7in.  Long play 1,300t Mylar bage ., 19/6
7in.  Double play. 2,400ft. Mylar base 25/-
i Long piiy 1,300t Acetale base 13/»

5816

T Triple play. 360000 Mylar base . .
P. & P 1 - extra per reel, + reels and over Post Free,

SELF-POWERED V.H.,F. TUNER

CHASSIS, Covering 88-95 Mc/s. Mullard =

pertmeability tuner, Dims. © x 6 x S,
high. Valves ECOSS and 2-EFs9's plus
2eliodes with EZS0 rectifier. Mains trans-
formier. Fully wired and tested ONLY
£8.17.6 (carr. pauid). Room dipole 12/8.

1K =
Feeder 8d. per vard. A

BATTERY ELIMINATOR
For 4 Low Consumption Valvey (96 range) 90v. 14 wA and 1.4v. 125 mA,
42/6 (4/-). 200-250v. A.C. Also for 250mA. L4v. and Y0v. 15wA at sate
price. Two separate units to replasce existing batteries. 4 x 2§ x 24l
and 3 x 2§ x l4in.

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH, Delivery Ly return.

Terms available on Items over £5, Scnd 6d. (stawps will do) tor 20 page
Hlustrated catalogne.

ALL ITEMS GUARANTEED 12 MONTHS
Regret overseas orders cannot be executed.

GLADSTONE RADIO

ONLY

VALVES 8 MONTHS

ALD R ESS—
66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. trow Jtation aud Buses.) Alderahot 22240
CLOSED WEUNESDAY AFTERNOON

bly, Plastic cabinet, with
carrying bandley, size 7 x 10 x

34in.  External Socket for car
acrial, territe  rod  aerial
Price for the complete parcel
including  Trausistors, Cabinet, PPY Battery 8/, Data and
Speaker, ete., and  inll Cop=  tions separately 2/8, Refunded If
struction Data: £5 19 6 you purchase the parcel,

P. & P. 48, 0O O Any parts supplied separately.

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANGE

PRAINLED CLICUIT, 4in. x 2Zin. « lfin. over transformers. Qutput fer
3-ohw =peaker. Suitable for microphone, record player, guitar and intercom,

volt battery required. Frequency range 100 cps, to 25 cps.  Push-puli
output class B. Lustruction sheet provided. Fully wired ready for use.
Two tvpes, 200imW Shf-; 500mW, 41/-, (P, & P. 276 eachk

4 WATT MONO and 2 x 2 WATT STEREO
AMPLIFIERS

Ounly €4.16.6. (F. & P. ij-). Suitable tor record player, radio, tape after
equalisation. Double wound maiuns transforwer. Fully built. For A.C. maing
of 200-250v. 14 db. mey. jeedback. Controls are volume (onjoft), treble
and base, Contact cooled toetal rectifter (bridre); ECC83 and EL84 valves,
Gutput for 3 ohiu speaker. Chassis size 6} 1 6in. (over spundle) overald
height, including valves, 53in. High aud low Input by Phono sockets.
STEREO AMPLIFIER ON ABOVE CHASSIS. Valves 2 x UCLS2, Metal
rectifier. 2 ¢ 2 W. Input aud output by Phono sockets, 3 ohm speakers
required. Suitable for record player. etc. Price £5.2.6, (P, & P. §/=).

E.M.I. 4-speed PLAYER & P.U. (separate)

i wetal turntabie. 200-250v. wotor. Turnover head. Our price 58/6.
BRI N

GRAMOPHONE AMPLIFIERS AND PLAYERS
14 watt type. With 6 x $in. speaker. Batle 134 x Zgin. 200-240v., AC.
ECLK2 and Rectifier. Toue and Volume On/Off switch. Two knobs, Ready
to play. 4978, post 5/-, °o
4 watt type. Valves UYR5, UF80 and UL84, 200-240v, A.C. Covered badle
134 2 Tinu. (Bin. speakers), 3 front contrels: bass, treble, onjoft/vol. 80f=
Post 5/-. Double wound mains transformer.
Cabinet to it either type with plain motor board £3 carr. pald. Complete
record player (2 valve amp.), fully built (NOT A KIT), £10,17.8, with
UAL4 {-speed autochanger, or with Garrard Auto-slim d-speed auto-
cbanger, £11,5.0,

wugle Player tn Cab. 134 x 13 x 5}in. B.8.R. Monarch 4-speed deck, £8.9.8

READY BUILT TEST METERS

Al brand new-—couipiete with test leads and batts,
HAIKI 20,000 O.P.V
TE-13 L 000 O.P. V.,

TIK-500 30,000 U.P.
£00-H 20,000 0.P.V,
Po1 2000 0PV
P-3 4,000 O.P.V,
MT-559 50,000 O.P.V,

TAPE RECORDER AMPLIFIER

“ront panel 124 x din. Chassis size 104 x 5 x 4in. Valves EF86,
M3 and 2-ELads. Controls (1) MIC, Vol {2) Tuner/P.U, Vol (3} Play
buck or wonitor. (1) Toue. 2 Jack sockets for Tuner/P.U, and MIC-switch
for superimpose, Separate power pack cuntaining t and
For Coliaro studio deck only. Price £8.14.0 (6/- P. & P.).

4-SPEED AUTOCHANGERS

BRA-UAl4
GARRARD

STEREO . .,
AUTUSLIM DE LUXE ATé ,
sSLEREO ...

cxmocom

Carr. 5/« each s o

13 x 8in. LOUDSPEAKERS 49/8

Three ohm. Ceramue wasguet ot latest type. BRAND NEW, -(l’uﬂ: 3/8).

CM21 CRYSTAL MICROPHONE

With 8.6 mu. Jack plug, 12/6 (pust 1/6).

TELEPHONE AMPLIFIER .
Powerfully awmpliica the incoming call. Fully trausstorised. Plok<up.
suction tixed to phoue. Battery-operated. Fitted with onjott switch and vol,
oontrol. size: 44 X 3 x 1in. Comnplete with PPY battery. 6@ Is yi/: P

www americanradiohistorv.com



www.americanradiohistory.com

130 PRACTICAL WIRELESS June, 1965

THE THINKING MAGHINE | §zzzzzzzz0720720000 0000722727

We are told that the electronic thinking machine may very well

become a reality in twenty or thirty years time . . . Ultimately, we

will be able to leave most of the important business and government

SYS.[ -

decisions to the Impartial machine!

CONCRETE
COLUMN

An inexpensive col-
umn speaker con-
structed from a
concrete pipe and
fitted with a good
8in. or 10in. unit has
attracted much in-
terest and admiration
because of its clean
open sound.
Complete kits of
wooden fixtures are
available including
absorbent wadding
and diffusing cone.

Price £3.15.0 for 8” model.
Recommended 8” unit—Super 8/RS/DD
£6.14.2 including purchase tax.

Price £4.18.0 for 10” model. Recommended
10” units—Super|0/RS/DD £10.18.8;
Golden I0/RS/DD £7.17.5;

10” Bronze/RS/PD £4.12.9.

Prices include purchase tax.

4

422,222z zz2Z{,22z2Z 22z x2 ?C20H

‘This could result in some very interesting possibilities!

But, how about the immediate future? Are You prepared for the
electronic age that is now with us? Or more vitaily still—are you
ready to face the age of automation!

7774

2/ 2222222222222

7

Most readers of this message have alreadv thought about this
important topic and realise that the major Impact of the electronic
age is yet to be felt!

As each day passes, more and more semi-skilled jobs are disappear-
ing ... As each day passes, more machines arc controlled elec-
tronically . .. Yet the electronic technician and engineer are
becoming more in demand.

Are you considering electronics serlously? Would you like to try
& short course that will Prove to you whether you should make
electronics your future work? We offer a short course that will get
you started the right way ... Completion of the course will be
Your assurance that you should take more advanccd study with
one of the very fine schools we have in this country ... But it is
essentlal to start somewhere, 80 why not start with Sim-Tech and
prove to yourself that you have what it takes to learn electronics
easily—the cost 18 very modest—the course excellent—the lessons
crystal clear, practical, easy to masterand use. Early lessons make
fundamentals clear even to the beginner, while other lessons will
give you the practical knowledge of an expert!

This 13 a real home study course of 36 lessons that has been bound
into one giant eight by eleven Inch, 216 page manual. Each page is
divided {nto two columns. A wide column features the text, while
& narrow column at the side has the instructor’s comments, helpful
suggestions and additional pictures to simplify the more difficult
4

Everyone ¢an benefit from this practical course, including
those whose main interest may be nothing more than a desire
to have a clearer appreciation of electrouics as it relates to
their present work or hobby.

In addition to the course. Sim-Tech offer the opportunity to take
£ examination In radio and electronics to those who have studied
the electronics course and feel they have attained a sufficiently
b standard of proficlency. There Is an additional fee of one
ea for the examination. (Which Is entirely optional.) Further
detalls are glven with each course ordered.

Bounds good doesn't 1t, but how can you be sure that you are not
wasting your money? Well, we will send you this course, on the
understanding that you must be convinced this is the best value
you have ever seen in electronic training, otherwise you may
return the course (or have your money refunded if sent with order)
after you have examined it in your own home for a full seven days.

The price? Only 39/6d plus postage 1/6d. Terms? Why, of
eourse! See coupon, Open to all permanent residents of the
U.K. excluding Ireland.

SPECIAL! SEND CASH WITH ORDER AND WE WILL
INCLUDE A FREE 70 PAGE BOOK ON THE OSCILLOSCOPE
OR RAD!0 FAULT FINDING. a

These books are regularly sold at 5/- each and are loaded with

useful information, By sending cash you reduce bookKkeeping and
other costs, which savings we are able to pass back to yow

=== =~ FREE TRIAL OFFER! - = == ==

To: Sim-Tech Book Company, Dept, XT2,, Gater's Mill, West End, Southampton
Hants,

Suitable concrete pipes can be purchased
from builders’ merchants at about 12/6

and 17/6.
Please send your ELECTRONICS AND RADIO COURSE for a full seven, Descriptive leaflet free on request from:
daye’ trisl. If not delighted, I may return the course post paid without further
obligation on my part. Otherwise 1 will pay cash price, OR 10/9 fortmghtly
wntil parchase price of 41/« plus 2/- service charge has been paid.

[0 Tick here if enclosing full purchase price.
Please send me [ ] FREE. RADIO FAULT FINDING BOOK.
O FRER OSCILLOSCOPE BOOK.

Amount enclosed £,..0000i0ieinnena,
I understand that you will refund this money in full if I am not 100% satisfled.
Overseas customers please send full amount (including lreland).

Dept. P

WHARFEDALE WIRELESS WORKS LTD

IDLE BRADFORD YORKSHIRE
Grams: Wharfdel Bradford
Phone: Idle 1235/6
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by the 8uF capacitor; VS will now occupy Vé's
original position; the remaining space between
if.t.3 and V5 is now used for the noise limiter
detector valve V7. This may be a 6ALS5/EBYI,
6H6-GT or EB34; alternatively two QA202 silicon
diodes could be used in place of V7 or an EABC80
could be used in place of V5 and V7.

Fig. 2 also shows how a tuning indicator can be
fitted if required: any type with characteristics
similar to the EM81 may be used, the latter was
chosen mainly for physical convenience,

The R.F. and F.C. Stages (Fig. 3)

To bring the *“front end” up to modern
standards substitution of an EF183 for V1 and an
ECHS8I1 for V2 is recommended.

PRACTICAL WIRELESS ‘
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and V2's sockets will have to be replaced by B9A
sockets mounted on small aluminium plates. It is
advisable to have a source of stubilised h.t. for
the oscillator anode and mixer screen, so the power
supply of Fig. 4 is recommended.

VR2 is the r.f. gain control varying the bias on
V1. A small two-lug tagstrip is mounted under the
retaining bolt for the oscillator trimmer bank, thus
making a junction point for R23, R25 and the
150V stabilised h.t. line. A short piece of 801}
coaxial cable is used between the wavechange
switch and pin 2 (control grid) of V2 because this
lead is rather long owing to the orientation of the
valve holder to give short leads to the oscillator
section.

These changes can be executed without The original V1 and V3 had a common screen
disturbing the main coil and switch wiring. V1 supply. The new V1 now has its own separate
e I i ittt 3
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Fig. 3a: The modified r.f. and f.c. stages of the circuit. Sections of the circuit outside the dotted box remain unchanged

COMPONENTS LIST

Resistors:
RI7Z IMQ R22 5:6kQ IW
RI8 330 R23  10kQ2
RI9 33kQ R24  2201)
R20 220Q R25 4-7kQ
R2I 100k 1W R26 47k

All 109, W carbon, unless otherwise stated

VR2 10k() w.w. potentiometer
Capacitors:

CI17 100pF silver mica 350V

Cl18 O-IuF paper 350V

Cl19 0-0luF paper 350V J

C20 O-luF paper 350V

C21  0-luF paper 350V

C22  O-IuF paper 350V
Valves:

Vi EF183 V2  ECHSI

Fig. 3b: Pin connections for alternative r.f. amplifier
valves (YI). The first grid of the EF39 is a wp cop
connection.

www americanradiohistorv.com


www.americanradiohistory.com

132 ’ PRACTICAL WIRELESS June, 1965

| -
l@-w at 1A A
| R30
‘ KO 5W
g
R27 R28 LF Choke
500 50001 10H/BOmMA
2 3w 12w 4
NV ATV "
240V 2 L2 czs'J—"_,.
S0 | R2S 24uF -
5
BhO 350Vw|
Vi0a 6w R31
Ez81/6CA4 o + e + 1-?#1 .
—— ——
32pF|- RpF [~ J—
350vVw 350Vw
5 Vit co6
63V at 3°5A a VRI50 OetpF
2 350vw

Fig. 4: An alternative regulated power supply. R27 and R28 may be omitted with a mains transformer rated at
250-0-250V, 80mA. R28 is normally fitted to those sets obtained from disposal sources. Voitage outputs are “A” 250V
to V6 (Fig. 2); “B" 220V to VI2 (Fig. 2), V3 and V4 (Fig. 5) VI and V2 (Fig. 3) and V9 (Fig. 6);*'C” 150V to S2B (Fig. 2)
and V2 (Fig. 3a). The Douglas MT.2AT mains transformer used in the original has an 0-5-6-3V rectifier winding which
permits the use of 5Z4GT/G, a 5V4G or a 5Y3GT/G in the place of V10a. With the 5Y3, C23, C24 and C25 must be rated
at 475Y. With the transformer specified in the Components List, alternatives for ViOa are EZ80/6V4, and 6AX5GT.

COMPONENTS LIST
Resistors: Miscellaneous:
&% gggﬁf}’;w Eg? :kaﬂfévlvw Vi0a EZ8! or 6CA4 (see also caption Fig. 4)
R29  5kQ 6W Vil VRIS0
Capacitors: . .

. T3 Mainstransformer. Secondaries: 350-0-350V,
ggi g%ﬁ; :II:EE:Z:;::E g§8¥ 80mA;6-3V, |A;6-3V,3-5A. (Seealsocaption
C25 24uF electrolytic 350V Fig. 4)

C26 0-iuF paper 350V L2 10H 80mA L.f. choke

COMPONENTS LIST 2 o 2207 B
Re;;sztorf(:mkg 2:2k 02 det.ge:tor

R33  330Q ' piAN - T3

R34 12kQ IW YRS 4 [ L ik L

R35 100kQ IW o i -Jf

R36 2:2kQ g l :l I: it

R37  220Q R34

All 109%, ¥W carbon, unless 12k0

otherwise stated ~ /’3\6}2/74-6
Capacitors: -\

C27  0-IuF paper 350V L S bt

C28 0-IuF paper 350V 4 —3 Ooo

C29  0-IuF paper 350V [ TC

C30 O-luF paper 350V \ } 1

C31  0-1uF paper 350V

. R35 Y
Miscellaneous: b 100k ] To C37

V3  6KIG V4 6KIG

>

-

?38% o — 31330
KOS C27 c28 oWF] c30 = Q
O4F - 0-1F
Fig. 5t Modified Lf. stages of the Ve J %
circuit. )
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supply, so V3 now requires a source of supply.
The simplest way to do this is to make a common

supply for V3 and V4 (Fig. 5).

Fig. 5 shows 6K7-Gs for V3 and V4 in place of
the original EF39s; these were used because they

+150V stab, S28

PRACTICAL WIRELESS

changes, although

R39

133

were on hand, in practice EF39s, CK7s, 6U7s,
6557s or 6SK7s could be used without any circuit

6SS7s and 6SK7s have different

connections to the other types.

C38
)

ATo 1ast
1F anode
(va)
— = C37
10pF
cs==
100pET
. N
"3
m==c35 +
OIyF ve _—
> GBES =0
Tewr .
q %ggﬁn ==C40 b
I 9 330pF |
+ R4S
a5 2260

=T

Fig. 61 The b.f.0. and product detector circuits.

OO

e
transformer Smoothing
choke
Speaker on
. PCR ==
Nod

®

Ganged
tuning

capacitor

©

-
©

coils
IF.trap

e

Aerial

LI

Aerial socket =L

OO [=
QOutput
transformef Rectitier

©

IO

LFT2

®

Resistors:

R38 47kQ2 R43 47kQ
R39 47kQ R44 10kQ
R40 47kQ2  R45 100kQ2
R41  100kQ R46 220Q
R42  22kQ

All 109 %W carbon
Capacitors

C32  |100pF silver mica 350V

C33  140pF silver mica 350V
C34  100pF silver mica 350V
C35 0-1uF paper 350V
C36  100pF silver mica 350V
C37 |0pF silver mica 350V
C38  |00pF silver mica 350V
C39  25uF electrolytic 25V
C40  330pF silver mica 350V
C4|  8uF electrolytic 275V
C42  0-01uF paper 350V
C43  8uF electrolytic 275V

Miscellaneous:

V8  6C4 V9  6BE6
TCI  I5pF variable capacitor
L3 B.F.O. coil

Ganged @

Wil

COMPONENTS LIST

(Denco BFO2/465)

=IJ==| tunin
Mains capacitor
transformer I s v
p \ == @
@ [e]= [=E=
. BFOcoll  |—f== @
Smoothing
choke [ —
L
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Fig. 7a (top): The original layout of
the chassis. The loudspeaker fs only

included on the PCR model.

Fig. 7b (bottom): The completely
remodelled chassis layout. The valve-
holder for VI should be orientated (by .
pointing its location pip—see Fig. 3b)
to face the left, and V2 similarly

orientated to face upwards.
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\ Aerial
= trimmer
©Aerial
coil
S
M RF.
é 2 o < trimmers
I's Lw/
padder
LS’_I
W .
e | Oscillator
padder © © @ woile
o
[0 @ )~ tome
Fig. 8a: The arrangement cf the trimmers and padders

which is common to the PCR and PCR2 models.

Product Detector and B.F.O. (Fig. 6)

The addition of the product detector enables
the demodulation of single sideband signals, a
system of transmission favoured by many amateurs
of today.

V8 (6C4) is the beat frequency oscillator which .
takes its h.t. supply from the stabilised 150V line;
any medium mu triode or triode connected pentode
could be used for V8. V9 is the product detector,
a 6BE6 or its octal equivalent the 6SA7-GT.

There is ample space for L3, V8 and V9 on the
chassis between the power supply and the three-

WIRELESS June, 1965
- ] b
Aerial
e e
Aerial
cotl
M S2 1 RE
E @ o © ~—trimmers
MW~
padder o
St /
| — Oscillator
padder” O O O-—1°C%
[@ & O] - — Ociater

Fig. 8b: The trimmer and padder arrangement for the
model PCR3.

modulated r.f. signal generator covering the i.f. and
r.f. ranges of the receiver and suitable tools to
adjust the i.f.t. cores and the trimmers.

Both signal generator and recciver should be
switched on for about five minutes to let them
reach their correct operating temperature. The
receiver should, of course, be checked to make sure
that it is functioning correctly on all bands.

I.F. Alignment (PCR, PCR2 and PCR3)

Set generator to 465kc/s.
Switch receiver to medium wave
capacitor fully closed). ;

(tuning

2 V EMB81
vi2

Fig. 9: The front panel layout of the
PCR2 and PCR3 after modification. oﬁpmms

AVC  voLuME
N ’
AM ssB
NOISE WAVECHANGE  AERIAL
LlMlTER PlTCH

MAINS CABLE

gang tuning capacitor. New holes will have to be
punched for these components.

Should all these modifications bhe carried out the
PCR will have been transformed into an extremely
useful communications receiver with the following
valve line-up:

Vi

R.F. amplifier, EF183.
V2 FC, ECHS8I.
V3  First i.f. amplifier, 6K7G.
V4  Second i.f. amplifier, 6K7G.
V5 AF., agc, 6AT6 or 65Q7.
V6  Output, 6V6-GT/G.
v7 Nmse limiter /detector, 6ALS or 6H6.
V8 B.F.O, 6C4.
V9  Product detector, 6BE6 or 6SA7.
V10 Rectifier, EZ81/6CA4.
Vil V. Reg, VRI150.
V12 Tuning indicator, EMSI.

Because of the rewiring of Vi and V2 realign-
ment will be necessary; this will require a

Inject signal into control grid (pin 2) of V2,
peak if.t.3, 2 and 1 in that order, starting with
secondary of i.f..3, working up to primary of
i.f.t.1. The EMS8I, if fitted, can be used as an
output indicator. The generator output should be
reduced as the circuits are peaked; this prevents the
a.v.c. broadening the response.

R.F. Alignment

Positions of trimmers and padders are shown in
Fig. 8. Generator signal is applied to the aerial
terminal.

All trimming and padding adjustments should be
repeated until one has no effect on the other.

When properly aligned the short wave perform-
ance is excellent—stations in Europe, Canada,
U.S.A., Cuba, Windward Islands (using only 5kW),
India, Paklstdn etc., etc., have been received and
Radio Australia is heard loud and clear using only
an indoor aerial 15ft long.
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designing a

PRACTICAL WIRELESS T 13

MULTIMETER

by K. Berry

measurements to be made of d.c. voltage, d.c.

current and resistance. The meter employs
switching but because there is no a.c. facility it is
of the simplest nature and should deter no con-
structor. The circuit is shown in Fig. 7.

THE second multimeter, Design No. 2, enables

Specification
Voltage D.C. only current Resistance
0—S5 0—1mA 1,5000 mid scale
0—10 0—10mA
0—50 0—100mA
0—100 0—I1A
0—500
0—1,000
Adjust

Ohmsc + l -—
1ka
1000V
5OOV !
5OOK.Q

o
o
(]
° ) 1mA
o o—
518 10mA 110
o
o 100mA 10
o110

|

A

F:g 7: Design circuit No. 2. This instrument will measure
d.c. volts, d.c. amps and resistance.

O~-ve

Theory, Design and
Construction of
Simple Instruments

CONTINUED FROM PAGE 32 OF THE MAY ISSUE

The basic movement is a 2}in. round ImA meter
scaled 0—100. As in the case of design No. 1 the
voltage ranges have been chosen so as to facilitate
reading from the meter scale. The resistance of
the meter used in the prototype was 1000 and the
values quoted for the shunts are based on this
value. If a meter having a lower resistance than
this is used a resistor can be connected in series
with the meter so that the combined resistance of
the meter plus series resistor is 1000). If a meter
having a resistance higher than 100 is used, then
the resistance of the shunts required can be calcu-
lated from the expression given in the section om
current measurement,

COMPONENTS LIST FOR DESIGN NO. 2

Multipliers
5V 5k
10V 10k}
50V 50k02 w.
100V 100k
500V 500k 1w,
1,000V 1,000k} 1w,
Shaunts
10mA 11-1Q (3 x 33Q in parallel).
A ) s
Miscellaneous

M moving coil meter 0—ImA f.s.d.
S! 1t pole, 11 position, 2 bank.
Terminals.

Dry cell 1-5V.

Potentiometer 1k,

Resistor 1k} W,

Once again high-stability 1% or 59 resistors
are recommended for use as multipliers. . For the
shunts it is necessary for the 100mA and 1A ranges
to make one's own. This will necessitate the
acquisition of some resistance wire; unfortunately
this is not usually available in very small quanti-
ties from the normal suppliers but a wire suitable
for the purpose can readily be obtained from most
electrical dealers. This is the wire contained in
the spiral elements sold for replacements om
* bowl "-type electric fires.
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To deternrine the amount of wire required for
the 100mA shunt connect the meter (switched to
its 10mA range) in series with a 3V battery and a
500 or 1,000 rheostat. . Adjust the rheostat until
the meter reads exactly full scale. Disconnect the
battery -and set the meter to its 100mA range.
Connect one end of the resistance wire to one of
the meter terminals and connect a length of
normal copper wire to the other meter terminal.
Tap the copper wire on to the resistance wire at a

PRACTICAL WIRELESS

June, 1965

reconnect the battery. Now slide the copper wire
along the resistance wire until the meter reads
full scale (i.e. 10mA). The length of wire required
as a shunt is thus determined. This should be cut
from the remainder of the wire and insulated with
sleeving. It can then be wound into a coil for easy
insertion into the meter circuit.

It must be pointed out that the current in the
circuit must not vary whilst the shunt is being
found, i.e. the battery voltage must stay constant

point, say, 6in. from the meter terminal and during that time. As a check the meter should be
Adjust Y.,
Ohms iﬁ’
a <
[=]
gs 8 g a g s é< ¢
3 8 § 226 2> 9
- - - L] ©
ﬁ « < 2x 6+8kQ2
1000V
100V - 00V °__'|n
) o v
SIA
Leov, o
R 1OV= o
: -\ (-]
] é
' [
S2A .
F:
s2c
£
o o
(-] o
1ma ma O © A
o o Oy
[« ° S10 10mA
o o 100 mA
?‘IA
O~v +veO

Fig. 82 -Design No. 3—the most comprehensive, with facilities for measuring a.c. and d.c. volts, d.c. amps and ohms.
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87 Experts guide you to advancement
‘ and higher rewards

OUR FUTURE, if it is in electrical engineering,
depends on your ability and the services you can
render. The more experienced you are the better
your prospects, the better your income . .. it’s as simple
as that! This New Edition of Newnes comprehensive
and authoritative publication is invaluable to you if you
mean to progress. Produced with the full technical
resources of NEWNES it covers every facet of the vast

Hltrical

7

\v

WYY WS | Tanmau

| | UseitFree
d " for 7 days

ABSOLUTELY COMPREHENSIVE!

This is what you receive without cost or obligation~

4 Volumes strongly bound in Grey Moroquette, 93 in. x

61 in. 2,352 Pages of instructive information on latest

practice. Over 2,000 Photos, Diagrams, Perspective
and Workmg Drawings, Electrical Circuits, and Data on
test procedures, etc.

0o o o0

24 Data Sneets in colour and 12 Quick-reference Blue-
print Charts complete in strong Chart

o 0 o

‘Nuclear Power Stations Booklet Contains foscinating
cut-away sectians in full calour with explanatory text.

o 0 O

Free]l Newnes Electrical Pocket Book (Value 1076) Nearly
400 pages with 258 illustrations, diagrams, tables.

field of modern electrical engineering.

INSTALLATION WORK OF ALL KINDS

Commercial Buildings, Small Houses and Flats, Hospitals,
Schools, Theatres, Cinemas, Electric Appliances,

Alarm Systems.

INSTRUMENTS, MACHINES, EQUIPMENT

Supply Meters.
OPERATION, MAINTENANCE, REPAIR
X-Ray
Batterles.
GENERATION, TRANSMISSION, DISTRIBUTION

Rural Supplies, Cable-laying and Faults,

problems—it will surprise you!

IF KEPT SAME PRICE CASH OR TERMS-—NOTHING EXTRA IF YOU PAY MONTHLY

To: GEORGE NEWNES LTD., 15-17 Long Acre, London, W.C.2
Please send Newnes PRACTICAL ELECTRICAL ENGINFERING without
obligation te buy. In 8 days I will return it or post only 16/-
deposit, then 20/- monthly for 16 months, paying £16. 16s. in
Cash in 8 days £16. 16s.

If under 21 your father must fill up coupon.

If married woman your husband must fill it up.

Full Name
(BLOCK LETTERS) (Mr., Mrs., Miss)

1
I
[
[
|
|
[
1  Address
|
[
[
1
[
[
[

Tick ¥ where oppilendle
The address  loft it

O tl Wy Property
Beated untornled
o Parents’ Home

X ?Mr., fw“.' Miss) Furnished Acosm

(PEE)72/1331 \Temporary Adress

www americanradiohistorv com
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Electric Motors, Control Gear, Transformers,
Rectifiers, Electronic Control in Industry, Measur-
ing and Recording Instruments and Electricity

Welding Plant, Electric Traction, Cranes, Lifts,
Equlpment, Testing Domestic Equipment,

Power Stations, Power Cables, Public Supply,
Underground Distribution Systems, Town and

Over 2,000 Instructive Action Photo-
graphs, Diagrams, Working Drawings,
Circuits. Many Concise Data Tables.

Wy SEND TO-DAY—FREE EXAMINATION will
enable you to check it for your day-to-day

4
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7 VALVE AM/FM RADIOGRAM CHASSIS

NEW 1965 MODEL NOW
AVAILABLE.

Valve line.up ECC85, ECHS1, EFS$9,
EABC80. EL84, EMS81, EZS0,

Three Waveband and Switched Gram
positions. Med. 200-550 m. Long
1,000-2,000 m. VHF/FM 88-95 Mc/s.
Phillips permeability tuning insert
on FM and combined AM/FM IF
transformers. Latest circuitry includ-
ing AVC and Neg. Feedback. Three
watt output. Sensilivity and reproduc-
tion of a very high standard. Chassis
slze 184 x 64in. Height 74in. Edge illuminated glass dial 11} x 3<} in. Vertical
pointer. Horizontal station names. Gold on brown backgreund. A.C. 200/250
v. operation. Magic-eye tuning. Circuit diagram now available.

Aligned and iested ready for use ‘ l 3 . l 9 . 6 Carr, &7525.

Complete with Tape o/p Socket, ext. spk'r, & pfu Sockets, indoor F.M. aeriai,
md 4 knoba—walnut or ivory to choice. 3 ohm P.M. #peaker only required.

Qual k 10m. R.A., 27/8; 13§ x 8in. E.M.1., 'Fidelity’
$%/6; 12in. B.A. mth conc Tweeter, 42/6. Carr. 216.

By,

6 VALVE AM/FM TUNER UNIT

Med. and VHF 100 M-550 M, 85 Mc/r-10% Me/a. 6 valves and metal rectifier, Self
enntained power unit. AC 200-250 v. operatton. Magic eye indicator, 3 push-button
controls, onjoff. Med., VHT diode and high output sockets with gain control.
THuminated 2-col. perspex dial 114 < 4in. hases~ 114 x 4 © 3in. A reeommended
Fidelity Unit for use with Mullard 373 5-10 amplifier~. Available onlv at present as
butlt up units. atigned and testeit reads for use  Bargain price £12,10.0, ¢ arr. 5/-.
We hope to produce this popular unit 1 kit form very shortly,

NEW BRITISH RECORDING TAPE

Pamouns Manufscturer. Bulk purchase, gennine recommended Tape Bargan.
Unconditional Guarantee. Fitted leader and Stop Folls (except 4io.).
Standard (PVC base) Long Play (PVC hase) D’ble Play (Mvlar base)

3in. 150it.  3/8 2257t 4/9 3001,

. €00ft. 11/8 M00ft. 15f- 12001t 24/
5lin. R5Dft. 14/8 1200, 17/8 1500it.  32/8
7in. 1200ft. 17/8 18007t. 226 2400fL.  42/6

Post gnd Packing—3in. Reels, 6d. Each additional Reel. 3d.
4in. to Tin. Reels, 1/-. Earh additional Reel, 6d.
EMPTY TAPE REELS (Plastio): 3in., 1/8; 4in., 2/-; Sin., 8/-; 52in.. 2/-: Tin.. 2/%.
PLASTIC REEL CONTAINERS (Casettes): 3in., 1/3: 5in.. 1/9; 5{in., 2/-; Tin., 2/3.

JASON F.M. TUNER UNITS
Dedgner-appmved kits available.
. 4 valves, 20/-.
Fm 27 10 0 6 valves, 85/,

JTV Mercury, 10 gns. 3 valvea 22/6.
JTVZ. £13.18.8, 4 valves, 28/6.

NEW JASON F.M.
Prompt Alignment Services 7/6 plus 2/6°

HANDBOOK 2/8:

BARGAIN BUY!

A 24 gns. Tape Recorder offered at the bargain
price of oniy 15 gns. plus 10/- carr. Supplied in
8 Units already wired and tested. A modern
Cireuit for quality recording from Mike, tiram
or Radio, using latest D.R.R. Twin Track
Monardeck Type TD2. Valve linc-up—EF#486,
ECL82, EM84, EZ80, and Selenium Diode.
Send tor detailed list—3d. stamp.

Complete Kit Comprilsng items below:
2-tone Cabinet and 7in. x 4in. Speaker. Slze

Mx3x74in e veseees £3, 5.0 Carr. 5/~
Wired Amplifier complete with 4 Vslves. front Panel,
Knobq, ete. v.. £5.18.6 Carr, 8[6

S.R. Monardeck Type TD2,

. £7. 7.0 Carr. 4/6
Mike, Tape, empty Reel, screened Lead and

APCESSOI"IE!

Plugs, lostructions. ete. ......... 0D0000G0000 veeeeo. £L, 0.0 Carr. 2j-
BARGAIN PRICE 15 GNS. cam 10

CONDENSERS——Suver Mlcl. All values,
2 pr. to 1,000 pF. each. Ditto New Reduced
ceramics 9d. Tib. 450v. T TC. ete. 001 Y Bargain
It 01 and .1/350v. 8d. .021/500%., |Boxed ALVES Prices
1/-. .25 Hunts 1/6. .5 T.C.C.. 1/8. ete. 1T4 3/6 | EYR6  9/-
RESISTORS—Modern ratings tull range | 1R3. 185 €/- | EZ81 7=
10 obms to 10 megohms., 20% i-4 w. 3d. | #84,3V4 7/ | Gz82  9/6
pa. dditin 1 w. 8d. ea., 2 w. 8d. ea., 109 §-} ECCal Peces 8/-
w4d. ea.. 50, Hi-stab, -4 w. 4. ea. (helow ECCA2 7~ PCEFRO  8f.
100 ahms and over 1 ineg. 9d. ea.). 1%, Hi- E(UR3 PCLAR3  10/8
atab,, § w. 1/6 ea. (below 100 ohms 2/- ea.). gtj}ﬁg 13;- {Hgd ll;)/lé
VOLUME CONTROLS—5K —2 Meg. ohms. | e, . 2D
fin. SPINDLES MORGANITE MIDGET | FULA3 1006 | Plac 2018
TYPE. 14m. dia Guar. | vear. 1LOG ::'l-‘?i" {;/g il 9/8
or LIN, ratios. less sw. 3/-. .. Bw. 4/8. | BP0 86| FLEE - 81
Twin stereo teas fw. 8/8. Rome values with EL33 ! PY33 1076
DP sw. 9/8 s 50| B o
ENAMELLED COPPER WIRE—pw. reets | T3t 32 | Gia, 97
14g-20g. 3/-; 22g-2% 8/6; 20g-34g, 4/3: .

36g-i¥g. 4/9: 30e-40g, 5/-, etc,

Rend for detailed bargain lists, 3d. stamp.
We manufacture all types Radio Mains
Transf. Chokes, Quality O/P Trans., ete,
Enquiries invited for S8pecials, Prototypea for
small production runs. Quotation by return.

RADIO COMPONENT SPECIALISTS

70 Brigstock Road, Thornton Heath, Surrey.

THO 2188, Hours: 9am- pm.lpm Wed.

Terms C.W.(1. or C.0.D. Post and Packing

up (o § th, Yd., 116, 1/3. 3 1b. 2/3, 5 b, 2/9,
R th. 3/6.

®¢S lenlarian

¢ »

MAJOR
This unit makes use of the high flux density available in
the magnet system of the previous H.F.1016 unit.
dxaphragm is used with a rigid centre section coupled to the
The rigid coupling and the design of the cone ter-
mination gwe a balanced response over the whole audio range.
The unit is specially suitable for use in the smaller type of
enclosure having a volume of approximately 1} cubic feet.

MODEL H.F. 1016

voice coil.

Other Stentorian speakers:

A curved

L . . N Specification
Flux D T Flux Density| P

Type ux Density Price ype ux Density rice .
8 H.F.816* |16,000 gauss|  £6.6.0 T.816 16,000 gauss| £5.19.3 Cone—graded pulp cambric
surround; Cone dia.—(0 ins.,
8” H.F.812* 112,000 gauss £3.16.6 [T.12 tweeter|16,000 gauss| £13.17.9 Rl ] G ks sy
8" HF.810 |10,000 gauss| £2.17.0 |T.10 tweeter|14,000 gauss| £4.12.9 5'066802;;;15"'5?"::;;}1‘;;

6" H.F.610 10,000 gauss| £2.7.3 Steel | T.359 | 9,000 gauss | £1.12.3 =15 Gl
£2.9.3.diecast| tweeter Price: £9.8.6 (inc. tax)

*These two speakers incorporate a universal impedance speech coil.

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS.

Telephone: MANSFIELD 1762-5

London Office: 109 Kingsway, W.C.2
WA3
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switched back to its 10mA range, when it should
read exactly full scale.

This procedure is then repeated for the 1A
range. Some difficulty may be experienced in
soldering the resistance wire, since it 1s sometimes
difficult to tin. Satisfactory results should. how-
ever, be obtained if the wire is cleaned carefully
with a piece of fine emery cloth. The use of one
of the proprietary non-corrosive fluxes can also
be of assistance. [f, however, the wire refuses to
be tinned it should be wrapped round a small screw,
say 6BA, sandwiched between a washer and a
soldering tag. A nut is then threaded on the screw
and the assembly tightened. The connection is
obtained by soldering on to the solder tag.

Design No. 3

This, the last design, is the most comprehensive
of the three. Facilities are included for measuring
a.c. and d.c. voltages. resistance and d.c. current,
This meter should prove suitable for nearly all
measurements which are likely to arise. The circuit
is given in Fig. 8.

Specification

Voltage A.C.and D.C. Resistance Current D.C.
0—5 15,0006) mid scale 0—1ImA
0—10 0—10mA
0—50 0—100mA
0—100 0—1A
0—500
0-—1,000

The basic movement is a 3}in. round 100uzA
meter scaled 0—100. The circuit employed (Fig. 8)
uses two switches. The main meter range switch
SWI1 is an 1l-position four-bank switch, whilst
the second switch SW2 selects either a.c. or d.c.
volts and current. It would be possible to
eliminate SW2 by increasing the number of banks
on SWI1 but this was thought to be undesirable
on the grounds of cost and size.

A feature of this design is the use of an
additional switch bank (SWID) to safeguard the
meter when it is used to mecasure current. The
use of this switch ensures that the meter reads only
when it is connected across a shunt and if a switch
contact connecting that shunt into circuit becomes
high resistance or open circuit then ne current
flows in the meter. If the meter were permanently
connected into circuit and the necessary shunts
were switched across it then failure of the switch
could result in damage to the meter.

Examination of the circuit for design No. 2
(Fig. 7) will show what is meant. If SWIB
becomes defective the full load current will flow
through the meter. The addition of an extra
switch bank would eliminate this possibility.

The meter used in the prototype had a resistance
of 1.0002 and the values quoted for the shunts are
based on this value. As in the case cof design
No. 2 these must be adjusted to suit the particular
meter used. The values quoted for the a.c. multi-
pliers are approximate and the precise valuc
required should be found by the method given in
design No. 1.
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COMPONENTS LIST FOR DESIGN NO. 3

Multipliers (all W)

A.C. D.C.
sV 38k 50k
1ov 80k(2 100k}
50V 450k 500k
100V 900k MO
S00V 4:5M0O SMQ
1,000V IMQ 10MQ
Shunts
1ImA 111Q (290 +824)
10mA 104}
100mA 10
1A 010
Miscellaneous

M moving coil meter 0—100u:A fs.d.
S1, 1 pole, 11 position, 4 bank.

S2, 4 pole, 3 position, 1 bank.

4 OAS81 germanium diodes.

Terminals

Dry cell 1-5V.

Potentiometer 2:5k().

2 resistors 6-8kQ} 1W.

s

i S
Li..iiﬁ&..:?‘&%ﬁ@'.ﬁxn%ﬁ..:ﬁ. i

The appearance of Desigri No. 3 when made up.

The construction of this meter should present
no difficulties. As in the case of the previous
designs no details of construction have been given
but a suitable mectal or plastic case will no doubt
be easy to obtain. The version of this meter made
by the author is shown in the photograph. B
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Short Waves

MONTHLY NEWS FOR DX LISTENERS

All times are in G.M.T.

All frequences are in kc/s.

The Broadcast Bands—by John Guttridge

EWS first of all this month from the
N Caribbean area. W. Smith (West Bromwich)
reports the Windward Islands Broadcasting
Service, St. George’s, Grenada, and Radio Habana,
(Apt. Postal 7026, Habana, Cuba). W.I.B.S. has
now returned to 15,085 from 11.895 for its
evening transmission, whilst Radio Hahana is using
11,735 for its 2010—2140 English trans-
mission to Europe. (This is confirmed by Roy
Patrick, Derby). Paul Harris, of Elgin, has heard
Habana in Spanish from 1900—2000 on 9,655.
A schedule and card have been received from
Trans World Radio, Bonaire, Netherlands Antilles.
The card is a big disappointment, giving no QSL
details and no exact frequencies. English is carried
from 1030—1230 (—1430 Sundays), and 0200—
0430 on 800 medium wave and in the 31m band.
Other transmissions are Spanish 1000—1030 31m,,
- 0130 (0100 Sunday)»—0200 19m., Dutch 2200—2215
19m., Portuguese 0930—1000, 2300—2330, 0030—
0100 19m., German 2300—2315 Thursday, 06000-—
0030 19m., RusSian 2330—2400 19m.b,, French
2145—2200 19m., and Cantonese (not Sunday)
2200—2215 19m. Many of these transmissions are
also carried on 800kc/s medium wave which is still
well heard during the night in the U.K. Judging
from the World Radio Handbook, likely short
wave frequencies are 9.675/9,755/15.265.

Both lan Taylor of Slough and R. Nelson of
Castleton, mention La Voz de los Andes, HCIB,
(Cas.691, Quito, Ecuador). The present QSL card
gives no verification details. English is used from
1900—2030 on 17,890/15.115/11,755.

Moving Eastwards, Paul Harris mentions Radio
South Africa (P.O. Box 8606, Johannesburg), which
has full verification details on its QSL, and Radio-
diffusion du Senegal (B.P. 1756, Dakar, Senegal),
which be still hears on 9,675. He has also had a
report acknowledged by the outlet of Radio
Nacional de Espana in the Canary Isles. The
schedule is given as 1400—1600 on 9,660 to Europe
and 0000—0300 on 11,800 to South America. All
in Spanish.

One of the most popular European stations at
present appears to be Radio Tirana (Rue Ismail
Quemal, Tirana, Albania). Tan Taylor gives the
English schedule as 2000—2030, 2130—2200 on
7,090/9,715, whilst W. Smith says 1,088 medium
wave is nsed additionally for the 2130 trans-
mission. Both have had cards from the station—
one with no date and one with no verification
details. Alan Jones, of Chertsey. reports very
strong signals at 0645 on 7.088 in an unidentified
language. .

Coming right home, devotees of the BBC should
note that the General Overseas Service is to be
renamed the World Service.

~

" Princesse Charlotte,

Items have come in about the two stations at
Monaco. First Radio Monte Carlo (16 Boulevard
Monte Carlo). W. Smith
reports a QSL consisting of a piece of paper giving
the date, time and metre band, and Paul Harris had
a verification giving the date only. Paul also reports
Trans World Radio (Rue de la Poste, P.O. Box 141,
Monte Carlo) with a Norwegian broadcast from
1700—1730 on 9.630.

Full details are given on the card issued by
Radio Norway. Oslo, Norway. Amongst transmis-
sions affected by frequency changes recently are
0745—0815 on 11,850/15,175/17.825/21.730/6.130
and 1700—1830 on 11.850/15,175/17,825/21,730/
6.130.

According to W. Smith coloured QSL’s giving
full details are now being issued by Vatican Radio,
Vatican City, Vatican State.

New times and extensive frequency changes are
features of the summer schedule of the Overseas
Service of Swiss Broadcasting Corporation, Berne.
The new English times are: 1200—1300 on
7.110/9,665; 1845—2015 on 9,665/6.,055; 0115—
0245 on 9.655/9,535/6,120; 0415—0515 on 9,655/
9.535: 1315—1445 on 15.320/15.305/15,255/
17,845; 1500/1630 on 17.830/15,305/15,255/
11,865: 2100—2230 on 11,865/9,545; 0830-—1000
on 17.830/15,305/15.225.

An Asian station heard recently by Paul Harris
is Radio Republik Indonesia (P.O. - Box 157,
Djkarta). German, he says, is now aired by this
station on Tuesdays and Fridays from 1700—1730
on 9.865/11,715.

Roy Patrick reports new frequencies for the
transmission in English to Europe from 1945—
2030 by Radio Pakistan (71 Garden Road, Karachi
3). They are 6,250/7.135.

With the gradual improvement in reception con-
ditions as solar activity increases, Radio Japan,
Tokyo, Japan, has announced that it hopes to
resume evening transmissions to Europe in the
spring next year. Burmese is now transmitted in the
South-east Asian service with the result that it has
been extended by half an hour to run from 1230—
1600. Frequencies are 9,675/11,705/11.875. The
Hawaiian service on 15,235/17,725 has moved to the
new time of 0600—0700. Other services affected
by frequency changes are the African (1900—2000)
on 9.670/11.780 and the North and Latin American
(0200—0400) on 11.780/15.135/15.235.  Three
CGiencral Service transmissions have been extended
to a full hour. These are at 1000 and 1400 on
9.505/9.740/11.815 and 2300 on A.140/15.105/
15,425. The 1800—1830 and 1900—1930 transmis-
sions are now on 9,505/9,605/9,740.
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The Amateur Bands—by David Gibson G3)DG

to suggest a contest for stations using as an
antenna an end-fed coathanger and a pair of
base-loaded cuff links. Reader H. S. Stevens of
Aylesbury bravely (?) took up the challenge and
here are some exiracts from his log this antennae
were taken via a pi-coupler into an $640 receiver).
All on am. 16in. Wire Coathanger Antenna:
28Mc/s—9J2DT, ZC4KW, ZC4MO. 21Mc/s—
UBIBL, PY2CH., PY9WL, PYSAQM. CT3XM,
CR4AlJ, ZS8C, CR6CG, CR4AI. CR6DL, PYYHL,
YVIPF, YVIBM. ZE7JR. UBS5BH. 14Mc/s—
EA4, DLOII.PA® and SP5. 3in. Gold Plated
Cuff Links Antenna; 14in. lead to pi-coupler:
21Mc/s—5AITK. 5A4TI. WA4WVD, 9Q5RB,
PYSAQM. 14Mc/s—UB2KAB, K2CAK, W4ZYS,
K2HLB, SMS5BL, W8NGO, WIJFG, SP5AR,
WB2APG.
Well done, Mr. Stevens—the outright winner
(and only entrant)!

ONCE upon a time. a scribe was foolish enough

2IMc/s

“ My favourite band.” say more and more
readers. This band is challenging 14Mc/s in DX
popularity.

Stephen Beal (London) collected these on his
P.W. trf. and 66ft. longwire: WIROU, 2ZX,
2AWD, 2RGU, 2SIM, 3MSK, 8HRV, 8WYT,
K2HV, 3MBF, UBSBX, EASEA. All a.m.

Bernard Hughes (Worcester) got these between
1300-—1700 on his 840C+Codar preselector and

dipole: CRS5SP. CT3AQ. HISWSR. ITICFN,
KV4CX, VESBZ (Baffin Is.), VOIGX, WOZYM,
Z(S)SSgB ZC4MO, ZC4TJ, XE3AF, 9Q5DL,
9 .

John Fitzgerald (Gt. Missenden) says 15m has
been wide open betweén 1100-1900. His unusual
rig is Hitachi WH837 8-transistor superhet plus
a 20m dipole—CO3CO, CR4BC, 5SP, 6DL, 7FR:
CT3AM, EASEN, ET3USA, K7IDX, 9WEZ:
LUSAQ. SVOWCV. TN8BK. YV4KT. ZBIRM,
2AK: ZC4HK. ZS2AR. 6ADF. 8C. 8G: 7X2MD,
9J2BK., 9L1WN. 9Q5A1. 9Q5HP. All a.m.

Martin Briscoe (Bolton) uses a VR66 and PR30
preselector, with a folded dipole, and logged:
CR7FC, ET3USA, ITICF, KZ35TD. MP4DAA,
OD5CY, SVIDL, ZBIRM, ZC4MO. ZSIAB,
SAITK. SASTE. 9Q5RB, 9J2DT, 9X5RZ.

BRS26171 (Lowestoft) found a new ground
plane ‘was better than his 264ft. longwire and
dipole. This, with his Cr100 and a.y.u., produced
these:—CPILN, CT3AQ, ET3USA. KP4AXC,
MPA4TAA (or DAA?), ODSEC, OD5DU. PY4BOP,
PY60OPY, PYIAXP., ZBICE, ZB4MQ (surely
IMO?), ZE7IR, 4X4AB. 9G1SS. 9G5AB.

J. Cowley (Lancs) has an HA63 and a joystick
on a 20ft. pole, aided by an old 19 Set a.t.u. He

found—CR6EI, HK7UL, KP4ASN, KRG6MB,
OA4NQ, PYIFH, PZICM. UL7INH. VK2EW,
VR6TC (Pitcairn 1s). WIKVT, WAQHHX, -

ZS5K1, 9J2FB. All these were on c.w.

14Mc /s

Staying open later and packed with DX. A
sample is the colossal log received from R. Garvey
(Cheltenham) using an $640 and 90ft. longwire.

We have selected the cream, as follows—APSHQ,
CNSBU. HMS5BF, JA4BJO, JA6PN, KR6MH,
UL7KSB. UMSAP, XW8BA, ZL2BG, 5RSAN,
WAGHLU. All on c.w.

Paul Bernard (Birmingham) sent this log:
EABEA, HA8WH. KIDHG, K2CAK. OZ7NK,
SM6CKS. UALIKBE, UAIKUD, W2AXH,
W2SFP, W30JX, YO2BB, 4X4RD. The receiver
was a one-valver! Aerial was 69ft. longwire.

Alan Dailey (Leeds) uses an R107 with pre-
selector and comments on an amazing improve-
ment by raising his 90ft. longwire from a height
of 8-10ft. to 20ft. Proof of the pudding:—
BVIUSG, COSMN, CX8AX, DUIAA, FK8AU,
HCIMX, HC8FM (Galapagos Is.), HK3AVE,
HP1AA, HSIX, HVICN, HZ3TA, JAIBRD,
KILMV/VE8 (Baffin 1s). KASDG. KR6DL
KA7DB, LUSDBS. MP4MAM, PY4AS, TGYEL,
VK6XX. VKITL (Norfolk Is.), VP2LS, VP2GTA,
VS9AWR, ZD3C, ZDS5R, ZD8WR, (Ascension
Is), 6YSUC, 7X3CT, 9M4MB, 9MSEB. Some
very fine DX there, Alan. -

W. Clarke (Devon) has an AR88 and inverted
dipole. He pulled in these on s.s.b.—APIAD,
ET3MEN, DU7GB, FM7AEL, HRISR, KC40A,
KG4AN, KP4CL, KL7DR, KX6BQ, OAISU,
VK3AM, VK4RH, VK5MS. VP2LF, VP4KD,
VPOCP, XEIME, XEIYO, YA3BMC, YVSFTS,
ZL2KL, ZL2DU, ZL3FA, ZL3UY, 4X4HW,
4X4BL.

Norman Ponsford, also of Devon, uses a t.r.f.
(CR45) with a 60ft. longwire. These were heard
on a.m. on one day between 1600-1730—F8SC,
HVICN, KIDIR, KIHVV, OH2TI, SP9ANH,
SM4CHM, UQ2KFG, UA2KAK, W2GBC,
W3ZVA, W3MSK, W7ESK, WS8BF, WONVZ,
SAITT. On a Sunday between 1725-1840 he
found: EL3C. HB9DO, OEIKRB, K2UYT,
SMSAWL, UBSKSP, VE2ADL, VEIAGD,
WBUFG. YV35BBU, 5A4TK.

P. Whelan finds the band lively on his CR300/2
and reports CE7BV, CP5EZ, CX2CO, HK3KY,
1.LA4EJ/P (Jan Meyen Is). LU4DM, LU4AC]J,
OD3SCY, PY2ON, VPINY, YVSAXA. His ariel
is S0ft. of wire stretched between the lifeboats.
and the log above was reccived *“somewhere off
the Kent coast.” Does this make him P.
Whelan/MM?

L.F. Bands

The only report of a non-G station this month
was of OKITKLX. This is surprising since DX has
been about (W6, VP3, VE, etc.)—maybe it's
because the DX is on c.ow,

One or two have braved the QRM and G side-
band nets to winkle out the interesting ones.
Gilles  Whylie (Renfrewshire) got OHONC,
TI2JIC. VE3CW, ZL2AAG. ZL4LLM, all on s.s.b.
Alan Dailey got HBOAFM/M, HBOAFM,
PJ2AA, VE3AXU/M. D. Foster (Essex) raised
VEITIE. VO1HI and W2ZTL.

One or two have taken up the challenge of DX
on 7Mc/s. including M, Woollin (Leeds), who
found WB2GWY, KILTZ, K20DC, KV4CI and

—continued on p‘age 162
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A system of
fully automatic
change-over from
send to receive
and vice-versa,
with only two
relays.

by A. D. Taylor,

UTOMATIC changeover on telegraphy or
1 “ push-to-talk ” operation on telephony is a

great operating convenience in the amateur
station. It allows the operator to monitor the
frequency during an *“over”, thus reducing the
effects of interference, changes contacts between
stations from monologues into conversations and
considerably reduces fatigue during long operating
sessions. The relay control system described in
this article allows “listening through™ between
words on c.w. and also at any time on telephony
by merely releasing the * press-to-talk ” switch.
The delay time can be adjusted, between a few
milliseconds and about one second, by means of a
potentiometer. As the transmitter v.f.o. is held on
continuously while sending words the problem of
“chirp” on c.w. is eliminated. The system has
been operated on the various bands with a trans-
mitter running at powers up to 60W.

Circuit Description

The circuit is shown in Fig. 1. Transformer
~Tt, rectifier MRI and capacitor Cl together
provide a 24V 0-5A supply for operating the

IR

GSPG/GWSPG

relays. This supply energises the relay coils when
the morse key or “push-to-talk™ switch is
operated. Both relays then operate immediately,
the current which operates RC/5 flowing through
rectiier MR2. As soon as contacts RCI close,
C2 charges up from the 24V supply and the
potential across this capacitor is sufficient to hold
RC/5 operated for a time which can be varied by
altering the value of VR1. When the morse key
is released for the space between symbols the
keying relay, RK /1, releases immediately, but RC/5
.coil is isolated owing to the removal of the
forward bias on MR2; this relay therefore remains
operated. When the operator presses the key for
the next symbol RK/1 operates immediately and
the loss of charge on C2 is made good by conduc-
tion through .MR2. If the operator makes a
longer pause, such as that between words, C2
discharges sufficiently for RC/5 to release and
return the station to the “ receive ™ condition. The
provision of MR2 and relay contacts RCI1 are key
factors in the operation of the circuit. 1f MR2
were not fitted the charge on C2 would hold both
relays operated and keying would be impossible.

A\

Key or‘ MR2 l RCY Rc2
mic switch
—a——
) A4
R1 Receiver
2000% aerial
3w terminal !
>1 Rk1 g ReS
AC
25 S [1E3
S J \/.F.o.l Re3
i Oy
VR1 HT. supply
5 VFO ey ———a
L_'l =
c2
= 20004F
[ 24V
T e v > > ;L : Recelver Red
© keyed e via muting :3
valve keyer or I Speech amp HI. (See Fig.2b)
key click filter / Speech amp

Fig. 11 The transmitter control circuit. Tl should be @ general-purpose fow voltage transformer. MRI and MR2 should
be 24V 0-5A components (e.g. GEC X541 B.LP.I. or surplus |A bridge for MRI).
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If C2 were connected directly across the coil of
RC/5 instead of via RCI the relay would be slow-
to-operate as well as slow-to-release, thus interfer-
ing with the operation of the system.

The use of the remaining contacts on RC/5 is
self-explanatory except for the method of connect-
ing the aerial to the receiver via contact RC2,
which is unconventional as will be seen from
examination of Fig. 2a. On receive the receiver
aerial connection is “tapped in” to the inner
conductor of the coaxial cable used to connect the
transmitter output to the aerial’ coupler. This
method eliminates the need for a heavy-duty aerial
changeover relay and, provided the precautions
mentioned later are taken, it works very well and
has no eftect on the transmitter output or the s.w.r.
on the cable.

Receiver muting is achieved by connecting a
variable resistor in series with the earth return
from the existing r.f. gain control and shorting it
out on “receive” by means of contacts RC4 as

———— e -y

]
PA. tank ]
circuit :
!
1 J-
| -—
1 A d
Skt Sk2
O O
Re2
(Fig.1)
To receiver
-—
A d
C))

shown in Fig. 2b. This method has the advantage
that it is only necessary to unsolder one wire in
the receiver when installing it.

Choice of Relays

Relay RK /1 is one of the small, ex-Government
high-speed relays often described as * Siemens
high-speed relays ”. These are available from a
number of sources and any model (there are five
different types) should be suitable. Relay RC/5

can be any 24V relay which mounts the necessary’
contact assemblies and has a coil resistance of

800() or more. If a very high resistance relay is
used (say 10,0000 coil) the value of RV1 should be
increased to 100kQ.

Transmitter Requirements

Owing to the type of aerial connection to the
receiver the p.a. should use fixed bias or a clamper
valve if RK/1 is used to key an intermediate stage.
Unless this provision is made there is a possibility
that during reception the p.a. valve may radiate
noise which will be picked up in the receiver. In
the prototype installation no noise was picked up
from a p.a. using a simple clamper valve, keying
being in a buffer/doubler stage preceding the p.a.
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Construction

The unit can be built on any suitable chassis
or in a wooden box. The relays are fairly quiet in
operation but it is suggested that they be mounted
on a piece of sound-absorbent material to reduce
noise to a minimum. The aerial sockets, SK1 and
SK2 in Fig. 2a, should be mounted as close to
each other as possible, and relay RC/5 should be
placed so that the lead from contacts RC2 to the
sockets does not exceed lin. in length. The frames
of the two sockets must also be bonded together
carefully. The layout of the remaining components
is not critical. The receiver aerial connection is
made via a terminal, the key connection is via a
jack and the remaining control leads are
connected via an international octal plug and
socket.

Setting-up Adjustments

The first tests should be made with the inter-
national octal plug withdrawn. The mains should
be connected and the 24V output from the power

Fig. 2a (left): The receiver aerial
connection.

Aerilal

coupler Fig. 2b (below): The circuit arrange-

ment for muting the receiver.

Existing
receiver
gain,_control

circuit

)

1

1

[}

1

}  Manual gain
1 control line
]

[

1

[

I gy A S
~=——DBreak existing
(]

earth lead and
O01uF insert VR1 and
350V VR2 Ct.

20kQ

7%

‘ a Red (Fig.1)

(v)

supply checked. The key should then be
connected and when it is pressed relays RK/1 and
RC/5 should operate immediately. When the key
is raised RK/1 should release immediately and
RC/5 after a delay period. It should be possible
to vary this delay period by adjusting VRI1. The
operation of contacts RK1 and RC2 to 5 should
then be checked with the aid of an ohmmeter to
ensure that they make and break correctly. The
unit can then be connected to the transmitter and
receiver, after which VRI1 is adjusted to give the
desired delay and VR2 (Fig. 2b) to give the .
desired level of sidetone from the receiver.
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Y& some is bound to get in  Tnter

WING to the great popularity of the transistor

portable, it is understandable that many car

owners have endeavoured to employ this
possession in the car as well as in the home, office,
on the bench and so forth. One advantage of the
use of a portable in a car is that a separate car
radio licence is not required. That is, provided the
radio is not a fixture and does not run from the
car battery.

It is generally possible to embrace the
portable within the household licence covering the
domestic radio and TV set. Note, however, that if
the portable is used by a different family, even in
the same house, then a licence may be required
specifically for the portable. The Post Office will
advise on these matters.

Unfortunately, the portable does not work very
well in the car by itself. This is because it relies
upon its internal ferrite rod aerial for picking up
the signals, and signals do not pass very easily
through the metal body of a car.
There is some signal present in-
side the body of a car, of course, Strong inside
! Ference (1)
through the windows. and a cer-
tain amount even through the
metal panels. Thus, by turning
the volume control pretty well full
on reasonable reception may be
possible provided the set is orien-
tated so that the internal ferrite
rod aerial picks up as much as
possible of the little signal there is
available in the car.

Under this condition the set is

a8 b S
- e

'

7 7 ‘)':,“
s

ignition interference. Unless the tuned station is
producing a relatively high signal field in the area,
the interference generally outweighs the signal
inside the car and the set has to be switched oft.

POOR §/I RATIO {

This arises, of course, from the poor signal/
interference ratio, as shown in Fig. 1. Here we
have the strong outside signal So giving rise to
the weak inside signal S; 'due to the screening of '
the car. Also inside the car is the strong inter-
ference signal 1. The signal/interference ratio is
thus Si /1.

At S/1 ratios below 100-to-1 (40dB) the inter-
ference can be heard in the background. When the
ratio rises above 100-to-1 the interference is
pushed well into the background and is not heard.

~ - .~ Strong outside
/// signgal (S0}

Portable receiver

highly sensitive. The background Fig. 1: Poor signal'interference ratio and signal fading are factors associated
poise is often fairly high. 1hl§ with using an ordinary transistor portable inside a car. Here the signal/inter-

being in the form of a * hiss’

when the required station is tuned

in. Provided this was the major disadvantage, the
set could probably be used in 40 per cent of the
cases on the local stations with reasonable enter-
tainment value.

However, the trouble really starts when the
engine is turning. Since the set is now pulling really
hard to catch on to as much signal as possible, it
responds strongly to the smallest amount of inter-
ference. And inside a car with the engine running
exists a high level of ignition interference, even
‘when the engine is moderately suppressed.

Superimposed upon the weak signal, therefore,
#s the.continuous, staccato crackle characteristic of

!

ference ratio is given by S, 1.

At ratios below about S0-to-1 the interference can {
be so -disturbing that the portable just cannot pro-
vide reception of entertainment value in the car.

The problem is considerably aggravated due to
the directivity characteristic of the portable’s ferrite ]
rod aerial. Thus, if the set is carefully orientated in
the car for the best signal/interference ratio with
the car travelling in one direction, the ratio is
worsened when the car alters course.

To retain the best signal/interference ratio while
travelling in a car. therefore. it is necessary to turn
the set correspondingly each time the car alters
course. This is highly undesirable and not particu-

. + ol
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larly safe so far as the lone rider is concerned.

It is possible to improve the signal/interference
ratio by placing the receiver in line with one of
the windows of the car. This overcomes the
screening effects of the metal car body to some
extent and the signal/interference ratio may then
rise to So/1. On fairly strong stations this may be
sufficient with correct orientation of the set to
produce a ratio better than 40dB.

Unfortunately, however, the directivity problem
still exists and complete fade-outs can occur when
the car turns a corner. Moreover, it is not usually
very convenient to have a portable perched up
near one of the windows.

Transistor portable manufacturers, realising the
need to do something about these problems, now
almost universally fit a car aerial socket on their
sets. This allows a car aerial to be employed with
the set, the theory being that a signal of value So
(Fig. 1) is brought into the set.

MARGINAL IMPROVEMENT

The theory is good, but in practice the results
are very marginal and sometimes there is virtually
no improvement at all with the car aerial con-
nected. There are two reasons for this.

One is that transistor portable manufacturers are
in a very competitive field and so obviously they
are not in a position to spend a great deal of extra
money to introduce additional facilities for a
minority market.

The other is that the extra signal picked up by
a simple car-type aerial is hardly worth bothering
about if one compares the efliciency of the ferrite
aerial in the set with that of the car acrial. The
former is many times more etticient than the lutter.

Over the past two yeurs the author has been
making a special study of the subject and hus
reached the conclusion that one solution is to
improve the overall efliciency of the simple car-
'type aerial so that it is at least as efficient as the
set’s ferrite rod aerial without being directional.
Another solution is to “radiate” inside the car
a signal field over the whole of the long and
medium wave bands at least equal to that of the
signal field outside the car. The resulting designs
are the subject of British Patent App. No. 4097/64.

Set manufacturers have also now introduced the
“hybrid 7 portable/car radio set. This is basically
a transistor portable with facilities for switching
out the internal ferrite rod aerial and switching in
circuits for accepting the signals picked up on a

- -~

G. J. KING

car-type aerial. This type of set has considerable
advantage over the ordinary portable used in the
car with an acrial plugged into the car aerial
socket because the aerial circuits are designed for
optimum matching to a car-type aerial.

One of the reasons why an ordinary portable
fails to react so well with a car-type aerial is that
the matching and coupling etliciency between the
car-type aerial and the aerial socket is not
generally very good. Then. of course. there is the
disadvantage of the ferrite rod aerial remaining in
circit as we have seen.

It is not easily possible for the owner of an
ordinary portable to introduce modifications so
that the ferrite rod can be switched out of circuit
when the set is used in a car with a car aerial.
This is because the ferrite rod aerial acts as the
aerial coils as well as the * collector ™ of signals.

RE-RADIATION INSIDE CAR

The author has tackled the problem from the
aspect of the existing type ol ordinary portable
whose owner may wish to take it out in the car
without introducing any modifications whatever.
The * radiation ™ principle is of interest.

In this system a wideband amplifier feeds into a
push-pull wideband power amplifier, using tran-

Car-type —ov

aerial

T
i
1 TN
__| Wideband lit QR 0
85 Lwmw it 1
4 amplifier iy S-
i 3
II:
m
Ferrite =
loop
radiator
+ve

Fig. 2: A wideband amblifier driving a push-pull r.f. power

amplifier can be emplcyed to “‘radiate’’ strong signals, at

least equal in strength to those outside the car, inside the
car.

sistors, as shown in Fig. 2. Here a wideband
medium  frequency  amplifier  is supplied  with
signals from a car aerial and the signals at the
output of this amplitier are coupled to the power
amplifier by T1. The collectors of the output
transistors are then loaded to a ferrite loop
radiator which is located at a convenient site inside
the car.

All the signals thus picked up by the car-type
acrial are re-radiated inside the car at a strength
at least equal to that outside the car as shown in
Fig. 3. The signal/interference ratio then becomes
Si=Sa/l and, provided ordinary ignition inter-
ference suppression precautions are taken, the
ratio is generally bettcr than 40dB on all but very
distant stations.
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would be considerably trouble-
some under these conditions
because 1001V of wanted signal
would be barely sufficient to push
the set into a.g.c.

However, with a wanted signal
of ImV and an interference sig-
nal of 100uV (still 10 to 1 ratio)
the interference effect would be
less, since ImV of wanted signal

L e
Strong signal inside
car (S1)

Fig. 3: The resulting improvement In the signal/interference ratio by the use
Directivity troubles are also

of the “radiator’ is shown here as Si—Sol.
eliminated.

Ferrite rod aerlal

| = oo == 3 00005=1:

Fig. 41 Most transistor portables feature a “car aerial”
socket connected to the ferrite rod aerial by means of a
small coil, as this diagram shows.

EFFECT OF AG.C.

The amount of interference produced by a
portable operating in an interference environment
_is affected not only by the signal/interference ratio
but also by the strength of the wanted station
irrespective of that of the interference.

_This is because the greater the strength of the
signal picked up by the portable the greater will
be the effect of the automatic gain control (a.g.c.)
circuits inside the set and the less will be the
sensitivity of the set to interfering signals anyway!.

This means that the effect of interference
resulting from a given signal/interference ratio
will be less the greater the strength of the signal
proper. As an illustration the signal/interference
ratio is 10 to I with a wanted signal of 100V and
an interference signal of 10uV. The interference

~Z$\ | «——Car—type aerial

Very strong signats (So x A) applied
to ferrite rod

Fig. 5: By use of a wideband amplifier with gain A the signal/interference
ratio is improved approximately to So — A/l. Thus, the ratio is improved

by the numerical gain of the amplifier.

would push the set well into
a.g.c. action and thus diminish its
sensitivity to the interference.
A.G.C. action thus tends to
improve the effective signal/
interference ratio.

It will be appreciated, of
course, that the set-up in Fig. 3
completely destroys the direc-
tional properties of the transistor portable when it
is used in the car, for the portable and/or radiator
is positioned for the most convenience and the
optimum signal/interference ratio. Neither the
set nor the radiator moves relative to each other,
so this optimum will be maintained whatever
station tuned.

In practice it has been discovered that the
complications and expense of re-radiation can be
deleted without detracting from the overall effect
by utilising the aerial coupling loop provided by
the set manufacturer. This loop comprises a
number of turns of wire wound round the ferrite
rod and terminated across the car aerial socket as
shown in Fig. 4.

DIRECT BOOST

By using this we can do away with the push-pull
output stage shown in Fig. 2 and employ only the
wideband amplifier by connecting the output of
the amplifier direct to the car aerial socket. This
arrangement is shown in Fig. 5, from which it will
be seen that the outside signal now present in
proximity to the set’s ferrite rod aerial is So X A,
where A’is the gain of the wideband amplifier.

If the amplifier has a gain of ten times then the
signal focused around the set's ferrite rod is
10 x So, which could be considerable. The signal/
interference ratio now rises approximately to
Se x A/L. In general the signal/interference ratio
is improved by at least ten times relative to the
interference actually inside the car.

This can be easily demonstra-
ted by running the portable
inside the car with the engine
running and the amplifier
switched off, noting the back-
ground noise and interference
crackles, and then switching the
amplifier on. When the arrange-
ment is correctly employed both
the interference and the back-
ground noise disappear com-
pletely or very significantly.

The success of the arrange-
ment is not only due to the boost
that the amplifier provides to the
signal, thereby improving the
signal/interference ratio directly
: and also by pushing the set’s a.g.c.

‘ [y
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Fig. 6: Inside view of commercial wideband amplifier for
use with transistor portables inside cars.

hard on. but by the improvement in matching that
can be secured between the car-type aerial and the
scet’s aerial socket. The amplifier can thus be
designed to match at its input a simple type of car
radio aerial and at its output the aerial circuit of
the set.

in that way optimum signal transfer results from
the aerial to the set which, as has already been
intimated, rarely occurs when a car-type aerial is
plugged straight into the set. As with the
“radiation ™ arrangement the direct boost also
kills the directivity of the ferrite rod and, in fact,
the aerial/amplifier combination easily matches
the efficiency of the set’s ferrite rod aerial, which
was the original target of the exercise.

There are one or two points that should be
remembered when these arrangements are adopted.
One is that the signal/interference ratio improve-
ment relates to the inferference actually inside the
car and not to interfcrence outside the car. This
means that ordinary suppression of the ignition
and electrical system is required as when any radio
is used in a car. Another is that if the amplifier
is made with too great a gain unsuppressed passing
traffic can cause trouble. Excessive gain s
unnecessary since it just cannot be used on a main
road. The same applies to an amplifier whose
response extends beyond about 2Mec/s.

EXTRA L.W. BOOST

Above that frequency local car interference
starts showing up really badly, so it is as well to
curtail the response of this type of amplifier at
about 1'SMc/s. It is generally desirable to give
a lift of around 40dB at 1,500m, for the Light
Programme is pretty poor in some parts of the
country. and this now makes a handy station for
late night car travellers since the recent extension
of popular music.

To determinc the maximum amount of gain that
can be accommodated under practical conditions

Continued on page 170
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D.F. REGEIVER

Design for an eight tran-
sistor D.F. receiver for
small craft. Specially de-
signed for the Marine
Radiobeacon band.

STEREO AMPLIFIER

Hi-Fi 10 4+ 0.
I8dB negative feedback.
down.

JUNIOR AMPLIFIER

Amplifier for the Junior Cry§tal Set.
Comprehensive construction details.

VALVE KEYING
CIRCUIT

improved valve keying circuit for
amateur transmitter.

25 ¢/s-40 ke/s + 2dB.
Crosstalk 26dB

the

JULY NUMBER
ON SALE JUNE 3
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Incompetence

RARELY have 1 seen a corre-
spondent so completely “ off the
beam ” as R. A. Packer (May
issue). Not only is he under the
impression that an 807 is an 1.O.
based valve (all the 807s that |
have used during the past 20
years have come supplied with
five-pin U.X. bases) but he is
addicted to making sweeping and
completely false generalisations.

He obviously never peruses
the advertisement sections of
P.W. because a quick glance
through any recent issue would
show him that many manufac-
turers are still making and selling
a large variety of kits and
completed units using the ever-
popular 1.O. valves.

His remarks regarding * Com-
petent Constructors” are not
only illogical but show great
intolerance—a * constructor ™ is
one who constructs, a “designer”
is one who designs.

Moreover, most amateurs [
have met do not enjoy the
obviously ample financial sources
of Mr. Packer; 6K8s and 6V6s
at a bob a time are a far more
attractive proposition to the
typically financially embarrassed
amateur than ECHS81s and
ECL.86s at several shillings each.

Finally, in case Mr. Packer
thinks that 1 am a *Radio
Square ”, let me hasten to add
that for years I have regularly
(and quite competently) con-
structed equipment using every-
thing from Jumbo valves to
miniature deaf-aid components.
J. D. Methven.

Crawley,
Sussex.

Correspondents

I wourp like to correspond
with anyone who is interested in
radio and of my own age (13).
Richard Edeson,

32 Crewe Avenue,
Ferrybridge,
Knottingley,

Yorks.

I aM a radio experimenter and
keen reader of P.W. I would like
to correspond with anyone who
shares an interest in the same
field. T am 26 years of age.
Kenneth Smith.

. 7 Luvan Hill,

Belmont,
Port of Spain,
Trinidad.

NEWS AND..

STEREO HEADPHONES FOR DEAF CHILDREN

The little girl on the left is wearing
a hi-fi stereo headset manufactured
by Standard Telephones and Cables
Limited and designed to rather
special requirements. The micro-
phone on the boom feeds the child's
speech through a small amplifier
back to the phones at increased
volume. In fact the headsets have
been designed to help deaf children
learn to speak by enabling them to
listen to their first efforts of forming
sounds and words.

These  specifications  required
the phones to handle, without
distortion, sounds exceeding the

threshold of pain level for normal
hearing, and for each earpiece to
have individual volume control.

'g&»ﬁ S i)
RECORD DECKS AT THE FAIR

The 1965 Audio Fair was recently held in London, and naturally enough,
record decks and players were well represented by a number of British
and overseas manufacturers.

Garrard Engineering Ltd. (Newcastle Street, Swindon) had a wide
range of decks on display, from inexpensive auto-changers to high
performance transcription units and including three which had not
previously been seen in the UK. One of these, type A.70, incorporates
a new record-changing mechanism which, with a sloping centre spindle
and a pusher platform at one corner of the deck, provides a gentler disc
release than the conventional arrangement.

One of the foreign manufacturers represented at the Show by their
UK agents Denham and Morley Ltd. (173 Cleveland St., London,W.I)
were the Scandinavian Radio and Television Company of Denmark.
Two S.R.T. transcription decks and a record player were displayed, the
transcription decks both featuring belt driven turnable and variable
speed control.

The German firm of Telefunken were represented by their agents
Welmec Corporation Ltd. (27 Chancery Lane, London, W.C.2), who had
on show two Telefunken sound systems comprising record deck,
amplifier and speaker units. One of these featured a belt driven deck
and a 12-valve amplifier.

SOME NEW MICROPHONES ON THE MARKET

Vitavox Ltd., Westmoreland Road, London, N.W.9 have recently intro-
duced a new dynamic microphone (Multi-Zed M100) with four alter-
native output impedances. Impedances of 25(2, 20002, 10k (2 and ‘high’,
are available from the mic. which incorporates a tapped ratio line
transformer. Frequency response is from 50¢/s to I5ke/s 4-3dB.
Another new microphone is the model 4126 capacitor from STC.
This professional instrument measures only two inches plus, yet it
incorporates the unusual feature of an integral field-effect-transistor
head amplifier. Another unusual feature is the price—around £120.
Another recent addition to the STC range of microphones is thetr
model 4119 ribbon mic. This is a high quality tubular microphone with
a narrow cardioid directional sound pick-up. Especially suitable for

pop singers, the microphone costs £25.
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PMG TO GRANT LICENCES TO VISITING AMATEURS

Good news for overseas amateurs visiting the UK. is the recent
announcement of the Postmaster-General that in future they can
expect to be granted licences to operate transmitting equipment
whilst in this country. This concession willapply to all foreign
amateurs whose own country are prepared to grant similar
facilities to UK licensed operators.

NEW TRANSISTOR AMPLIFIER KIT

This is a |2-transistor amplifier with a 20W r.m.s. music power output
(40W peak) claimed by its makers. It is Sinclair Radionics’ new X-20
unit which combines preamp and power amplifier on a panel measuring
only 8tin. x 3%in. x lin. Tone and volume controls for mono or stereo
can be added to suit practically any requirements, and any type of
pick-up, as well as outputs from f.m. tuners and tape preamps, can be
connected to it. Frequency response of the amplifier is 20¢/s to 20kc/s
-+ 1dB, input sensitivity ImV into 5kQ and signal to noise ratio is better
than 70dB. Power requirements are 36V d.c. at 700 mA.

In kit form the X-20 will cost you £7 |9s. éd., or built and tested the
price is £9 19s. 6d. from Sinclair Radionics Ltd., Comberton, Cambridge.

POLICE TO GET POCKET TRANSCEIVERS

- Police forces throughout the country will soon be using pocket-sized
radio transmitter/receivers manufactured by G.E.C. (Electronics) Ltd.
400 of these sets have been ordered by the Home Office, following a
period of 12 months’ operational use by the Lancashire Constabulary.

G.E.C.’s transceiver is the smallest v.h.f. pocket set to be granted
G.P.O. and Home Office approval and already many arrests have been
attributed to its use.

STEREO TRANSMISSIONS: NEW TIMES

The experimental pilot-tone stereophonic transmissions from Wrotham,
which have until recent weeks been taking place three afternoons a week
on the Third Network Music Programme, are now forming part of the Music
Programme transmissions from Wrotham on 91-3Mc/s on Mondays from
2.30 to 3 p.m. and on Thursdays from 11| to 11.30 a.m.

These transmissions will also be radiated by the Swingate station near

Dover, on 92-4Mc/s.

wWwWWwW americanradiohistorv.com

149

BECAUSE OF THE LARGE NUMBER
OF UTSTANDING "“SELL OR
LOAN" REQUESTS NOW HELD BY
US, WE REGRET THAT FOR THE
NEXT FEW MONTHS WE WILL
NOT BE ABLE TO ACCEPT ANY
LETTERS FOR THIS COLUMN.

Sir, | would be grateful if any
reader could sell or loan me.. ..

... details on the power unit No. 2 for
the 19 Set, and any other information on the
19 Set.—J. Watts, |03 Strathnairn St.,
Roath, Cardiff, S. Wales.

... conversion details of v.h.f. receiver
RI26 (a) to include a.wv.c., (b) to all 6V
valves.—F. S. Murphy, Oid Abbey, Drogheda,
Ireland.

.. .operating manual etc. on aircraft
receiver RUI9 model, type CW.
made by Western Electric.—~P.
The Ingle, Granby, Notts.

... details of a four transistor superhet
receiver.—Shahid Mumtaz, 79|-F Satellite
Town, R Ipindi, West Paki

...an instruction manual for the R107
and any details on this receiver.—~T. Nofan,
50 Albert Road, Gurnard, Isle of Wight.

...any information on where to buy
an Ekco car radio CR/61A.—E. Amadasy,
6 Idahosa St., Benin City, Nigeria.

..a circuit diagram and operating
manual for a No. 38 Mk. 3 set.—G. A
Mackay, 32 Ty-Wern Ave., Rhiwbina,
Cardiff, Glamorgan, S. Wales.

... circuit and service details on the

3
Etterley,

-Pye domestic receiver, model 39J/H, made

about 1950.-—Desmond Walsh, Ballylynch,
Carrick-on-Suir, Co. Tipperary, Ireland.

...2 manual or service gen. on ex-
army receiver R107. The h.t, is weak and
will not oscillate.—VY. Brewer, 174 Tyne-
mouth Road, Heaton, Newcastle upon
Tyne 6.

...any information, layout, circuit
diagrams etc., on ex-Admiralty receiver,
B28.—W. Hillman, 42 Gertrude Street,
Abercynon, Mountain Ash, Glamorgan,
S. Wales.

... surplus valves 5V4 and 6CS cheaply.
| am 12 years old but am a very keen radio
fan.—E. King, 14 Windmill Road, Cookham
Rise, Berkshire.

...the circuit diagram and conversion
details for reception set Mk, 2.—

. R. Pearson, 3 North View Avenus,
Bideford, Devon.

...circuit diagram and manual for the
Eddystone S640. Also any modifications for
s.s.b, reception.—R. Garvey, 18] Arle Road,
Cheltenham, Glos.

...the circuit diagram of a Philips
AG8106 tape recorder.—C. lones, Tenby
House, High Street, Newchapel, Stoke-
on-Trent.

... circuit diagram and service details
of walkie talkie set 38 Mk. 3, manufactured
by Minimitter Ltd.—H. F. Hynd, NASA
Switching Centre, Room |, Annexe, Electra
House, Victoria Embankment, London,
W.C.2.

... any information and circuit diagram
on the No. 19 Mk. 2 “B” set.—M. Franklin,
17 Hitherwood Drive, London, S.E.19.

. .service sheet on dual standard TV
set (17in.) made by British Radio Corp. The
only mark on the chassis is PA77..—P.
Gormley, 2 Francis Street, Londonderry,
N. ireiand. '

..the handbook of the Armstrong
chassis No. F.C.48.—T. Renfrew, 6 Welling-
con Terrace, Birkenhead, Cheshire.
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Stabilised
Nine Volts

A compact unit to power transistor

BY P. G. THOMSON

receivers from the mains.

HIS power unit was originally constructed to form
part of a mains-battery transistor portable radio.
In the light of experience gained from building
and operating similar power supplies, it was felt that
a stabilised type with ample power rating was to be
preferred, Further in designing this power unit parti-
cular attention was paid to economy, compactness
and hum level.

Circuit Design -

To give an ample current rating about 350mA is
needed. The output voltage varies from 9-3V without
load, to 8-7V with a load of 350mA (See Fig. 1.).
Different output voltages may be attained for indi-
vidual needs, by using a different zener diode.

The operation of the circuit is as follows. The
secondary voltage from mains transformer T1, is

10
83

rectified by a full wave rectifier consisting of D1, D2,
D3 and D4, capacitor Cl being used to smooth the
output from these rectifiers. Resistor R1 allows
current to flow through the zener diode D5, so
setting the base reference voltage for transistor Trl.
The transistor de-amplifies the large voltage variations
on its collector side, so that they appear as only very
small variations on its emitter side. Decoupling and
extra smoothing are achieved by capacitor C2.
Fuses F1 and F2 are included to protect the power unit
and any equipment it may be connected to.

Other output voltages and current ratings can be
obtained using the same circuit, with modified
component values. The main design considerations
for this circuit are:—

(1) The mains transformer:—
Current Rating > (Iy+1z)

Ve
Voltage Rating =

Where:—
Im =Maximum current taken by load.
Iz =Current taken by diode to establish zener
voltage.
V¢ =Maximum voltage at collector of Trl.
Vz =Zener voltage.
Vc is given by:—

e

.Volts out

> N WA O

b e e e et e e e w4

Vc=4/2 x Transformer secon-
dary voltage.
The higher the secondary voltage
(i.e. the greater the voltage
allowed across Trl) and current
rating of the transformer, the
better the regulation.

(2) The current ratings for each
of the full wave rectifier diodes
should be:—

$(Ip+1z)
The voltage ratings for each of
the rectifier diodes will depend
upon the transformer secondary
voltage, which will in turn depend
upon the output voltage, and the

J

20 N9 30

Current out (mA)

%00

‘o

Ag. I: This
with increased current load.

graph illustrates the reduction of output voltage from the unit,

3%0 400 voltage it is decided to allow
across the transistor. The voltage

rating for each of the diodes will

T Vo)
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your career . . :
hobby . : .
own business . .. ?

The demands for good Electronic Engineers is increasing
almost daily throughout the world. Electronics is now
the most rapidly expanding of all industries with its
applications reaching into almost every sphere of human
activity. If you are looking for a new career with new
opportunities, then now is the time to choose—
Electronics. if you are aiready employed in this field—
then now is the moment to seek high gqualifications
to secure the top jobs which are waiting to be filled.
Most of all the great potential of electronic develop-
ment means unlimited scope for the future and will
ensure a secure occupation for you—unlikely to be affec-
ted by possible future recessions in other industries,

The British National Radio Schoo! has had 25 years’
experience of HOME STUDY coaching for students
wishing to master the fascinating subjects of Elec-
tronics—whether the object be career or as a hobby or
new interest. The School is entirely independent and
specialises ONLY in the teaching of electronic subjects.
1t employs only fully qualified staff to conduct and
supervise each individual course taken by a student
and it is this close and personal contact between Tutor
and Student which we believe makes possible the suc-
cessful completion of a course of study.

A special feature of our system is that all courses
start right from the beginning and no previous know-
ledge or experience is necessary or expected, Training
is carried out in easy step-by-step stages using the most
modern methods of tuition. The great advantage of
the home study method is that it provides a complete
self-contained course giving everything needed for the
subject concerned and enabling work to be done in the
comfort of one’s own home and over any period of time
desired.

EXAMINATION COURSES
@ CITY & GUILDS TELECOM. TECHNICIANS CERT.
@ CITY & GUILDS FULL TECHNOLOGICAL CERT.
@ A.M.Brit.L.R.E. EXAMINATION
® RADIO AMATEURS LICENCE EXAMINATION
@ P.M.G. CERTIFICATES FOR RADIO OPERATORS
& R.T.E.B. SERVICING CERTIFICATES

OTHER COURSES
® MATHEMATICS
@ TELEVISION
@ TRANSISTORS

@ SERVO-MECHANISMS

@ COMPUTERS

& RADAR & NAVIGATIONAL
AIDS

LEARN - THE
PRACTICAL
WAY ...

Learn — by building — an
international receiver in
the top quality class . . .

nine transistors . . . LW,
y MW, TWO SHORT
WAVE Bands and VHP/
FM . . . incorporates every
4 modern receiver design
p technique,

20.000 obm fvolt
modern malti- \
range test meter . ..,

Transistorised
signal generator
of new desizn and
wide trequency
coverage .

Cathode ray oscilloscope
to show how circuits
work . ..

il

BUILD AND EXPERIMENT WITH ALL
THE ABOVE—AS—YOU—LEARN . ..

This 15 a new complete experimental course comprising &
mixture of theory and practical work using a very full
rance of electronic components and apparatus. Startineg
right from the beginning—or at alater stage if heeded—the
course snables the student fo builkd up all the basic elee-
tronie circuits—amplitier: oseillator: rectifier: detector.
ete.—and limally to the design, construction, testing and
servicing of a latest deslgn fully transistorised receiver
Nsing nine transistors and covering long and medium wave
and TWO SHORT WAVEBANDS plus VHF/FM reception.
1t is of real luxury quatity throughout—operates from a 9v
battery and can he used anvivhere in the world, Every pre-
senteday technique In circuitry 1s covered and the course
also ineludes multi-range test meter: signal generator and
oxcilloscone. BY the end of the eourse the student will be
anle to deal with any tvpe of servicing work with confi-
dence and will also have a very useful workshop of equip-
ment.  Nearly 100 interesting and absorbing EXPERI-
MENTS are carried out during this comprehensive course
enahling anyone to gain full'mastery of electronies.

Complete pioture way
library of tbeory books and
practical manuals

NO MATHEMATICS!

APOSTINOW ¥ -7 % ¥ A F V14

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS.
Please send me your free Brochure, giving details of your Courses, without any obligation, to:=—

NAME.......cccovvvmvnannnans
ADDRESS ..........cocveennn

I am interested in............

* | Block Caps
Please

...................................................... tererraeenieisies s COUPSES gbove

(We do not employ representatives) PW 6/65
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THE LINEAR ‘SUPER

30’ HIGH FIDELITY

PUBLIC HDDBESS AMPLIFIER

TECHNICAL DETAILS

SENSITIVITY FOR 30 WATTS

Gram.—50 millivolts
Mie. 1—5 millivolts
Mic. 2--160 microvolts

FREQUENCY RESPONSE

+2 dB, 30 C.p.s.-20.000 ¢.p.s.
BASS CONTROL

415 dB to —15 dB at 50 ¢.p.8.

TREBLE CONTROL
+13 4D to —13 dB at 10 Ke/s

HUM AND NOISE
—50 dB.

HAIMONIC DISTORTION
Q5% for 30 watts.

RETAIL
PRICE

VALVES
Mullard ECC83, ECC83. RCCB3, For operation on
ELsBLAICe: 50 c.ps., A.C. mains.

NEGATIVE FEEDBACK available for export.
2 4B,

DAMPING FACTOR
" ELECTRON WORKS,

33 Gns.

Send S.A.E. for leaflet.
standard  200-250v.,

A HIGHLY
EFFICIENT
30 WATT GENERAL
PURPOSE PUBLIC
ADDRESS UNIT
With input mixing
facilities and outputs
; for 3-7.5-15and
i 330 ohms (100v line)

A special feature of the
‘SUPER 30’ is its high
degree of stability, en-
suring that the longest
output leads can be
used without fear of the
usual troubles associ-

110/120v. models ated with instability.

Trade and export enquiries Invoted.

LINEAR PRODUCTS LTD.

Three high sensitivity stesdard
Jack inputs wuh proviﬂon for high
and low i

P microp

ARMLEY, LEEDS

~all these and wundreds more

Mon. Sat. ¥ a.m.—5.45 p.m. Wednesday | p.m.
Lunch 1.30 to 2.30

Special 24 Hour Express Mail Order Service

AZ31 12/6|EBFS® 7/6|EF89 8/-|EZ4l ?/=-|PCL83  8/-|UG25 10/- 1 UL84 6/= |5Y3G/GT 8CHGT 8/-| 6VBG 4/-1 12BAS  7/0
DAF91 4/6( ECC81 4/-|EF81 4/=| EZ80 5/6|rCi8d4  7/-|U26 10/6 | UY41  7/8 8/8[ 606 8/6| 6VBGT 7/6 | 12BES 7/6
DAF96 6/6| ECCR2 5/-|EF92 4/=| EZ81 b5/8|PCL85 ?7/68|U91 13/8'UY85 5/8 [6A7 12/8| 6CD6G 25/-| 6X4 4/8 | 12K7GT 5/«
DF91 3/-|ECCR3  5/6{EF3  10/-|GZ32 12/8|PCLR6 10/-|U301 18/6|VP4B 17/6 |6AR 8/68| 6CHE 10/«|6X5G b/ [ 12K8GT10{-
DF98  8/6)ECC84 6/8|EF183 8/-|HL41DD PL36 11/8|U801 19/8|VR150/30 BALD 3/8( KCH 3/8| 6X5GT 8/812Q7GT 6/=
DEK91 b5/6|ECC85 6/-|EF184 8§/~ 12/8 [PL8BL 7/6| UABCS0 5/6 7 - |6AM8  4/.|6F6 5/9(6/30L2 12/61128Q7 12/-
DE9 ?/-|ECH36 12/8|EL33 17/6 KT66 17/6|P1A2 T/6|UAF42 8/6|WRIM 5/6 [RAQS 6/8| AHA 1/-| 7B6 21/~ [ 19AQ5  8/-
DK96 /8| ECH42 8/8]EIA4 /.| KTE1 1076 PL83 7/6|(UBC41 13/6 |X61M 13/6 {6AT6 4/8 GYﬂG/GTGIG 7B7 8162624 78
DL93 b/-|ECH81 7/-|EL42 8/-|KTW6L 9/- ?/-|UBFRO 7/6 |X78 28/- |6BRG 278 6. b/-|7C5 10/8 | 35L6GT 8/6
DLO4 7/-|ECH83 b/9|EL84 b5/-|MU14 17/6 PY‘!Z/3 10/-[URF<9 7/8 X79 40/- |ARAG 56 6K7G 2/-|7C6 9/8|35W4  8/6
DLBs  6/8|ECL80 6/6(EL95 9/8[N78 22/8 6/-|UCH42 8/6 1R5 5/8 |ARES 5/6| BK7GT 5/6| TH7 8/-|3574 8/8
EABCS0 5/6| ECL82 /6| EMAO 816|0Z4 5= PY8‘J 5/6| UCH&L 7/- 185 4/8 [ABJI6 8/-| AKAG 4f-| 787 18/- | 50C5 8/6
EAF42 B8/ ECLB6 8/6|EM31 8/-|PCCR4  6/-(PYRZ 7/8[UCLs2 8/8 IT1 8/- [ABR7 10/6| 6KRGT 9/6|7Y4 6/6 | a0 7i6
BBGI 3/8{ EF41 718 | EMR4 8/-|PCC89  BfO[PYROO 8/8|UCLK3 9= 3T4 b/- |AFRRB  12/6| LA 7/6| sD3 4/- 1 980CG  25/-
BC41 8/-| EF80 5/-|EY51 ?/6 | PCFRO  7/-|P730 12/6|L P4l 76 3v4 7i- |6BWE  9/-| AQTG 8/« 10F1 10/- | 99CV 25/
EBFSO 7/8| EF8s 7-|EY88 7i-|PCF86 9/68i18R6L 3/« | UF89 7i-1561 4G 4/- [6BW7  8/-|6Q7GT 10/-[ 12AU7 B/» | ROT 976
BBFS83 8/-'EF86 ?-'Ez40 ?/-"'PCLB2 7/6 Ul4 9/="UL41 7/8'5vV4G 8- '6C4 3/6'6UsG  7/812AX7 6/6'954 4f-
COMPLETE VALVE LIST FREE WITH BRAND NEW TRANSISTORS
ORDER ocs3s5 10~ oC72 8- ocsID 5/.
oc42 6. oC74 8. OC8Im/pr  12/6
OBSOLETE VALVES A SPECIALITY 824; ;; 827; g;- 822%0 2;-
4 . 7 . -
SEND FOR QUOTATION & X ol i oc170 o
TERMS OF BUSINESS C.W.O. or C.O.D. 400 volts 350 mg'L'CON LS T o
32 PACKING CHARGE ON ALL C.0.D.
RDERS POSTAGE 6d. per VALVE SETS OF VALVES
IRS, IS5, 1T4, 354, 3V4 we  Setof 4,17
Mon.—Sat. 9 a.m.—5.45 p.m. Weds. | p.m. DAF9I, DF9I, DK91, DL92, DL94 ... Set of 4. 177+

Lunch [-30 to 2-30

RS.T VALVE MAILORDER CO.

DAF96, DF96 DK96. DL96 Set of 4, 25/-

Tal: MITeham G202
Dpan Dally to Callers

211a STREATHAM ROAD MITCHAM SURREY
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0 !
L F1 T 1
- 100mA 1
N D1 D2 = |
aan ocss ! .
3>F'2<D4—°\51__>
i - 500maAl ==
D4 D3 eacn |' l_
- - o
3 c1== ] ==c2 I
AC. S00uF[+ +[320pF I 1 gy
mains OA202 s == : :
(D1-D4) VRSB | _ackee
‘ ! i +ve
: =

Fig. 2; The simple circuit of the power pack.

(3) The value of R is given by:—
COMPONENTS LIST

v
- M Trl OC3S5 or any other power transistor of 10W
1, or higher rating
, . X DI, 2, 3, 4 OA202 miniature silicon rectifiers or
Since the voltage at the collector will vary with similar

the load, it is advisable to use the lowest value of . : o, imi
collector voltage (Vic), or else it is possible that the B \9/513“2{ c'ﬁgj:v G E2 Sl G2 simitar

zener diode may operate in the wrong portion of .
its characteristic. It should also be ascertained that | TI Small bell transformer, or similar, with 12V

the maximum power rating of the diode is not IA output
exceeded. The power dissipated in the diode is Rl 680 Q $W carbon
given by the expression:— Cl  500uF miniature electrolytic 25V
C2  320uF miniature electrolytic 10V
Y -
Ppe zX(Ve—Va) FI  100mA fuse
R F2  500mA fuse
(4) The dissipation in Trl varies with the load Bl  Optional—see text
current, however it may be taken to be:— St Optional—single-pole, 2-way switch
PTr1=(Vc—Vz) X Iu Two fuseholders. 3-pin mains input socket (T.S.L.)

and plug to match. Aluminium for chassis. Piece

As well as not exceeding the maximum power | B2 % 2 U for sub-chassis.

rating of the transistor, the maximum collector
emitter voltage rating should not
" be exceeded either. For the
power unit built by the author,
the maximum power dissipatéd
in Tr! was about 4 watts, as the
maximum permissible dissipation
was 11 watts only a small heat
sink was required, which enabled
the size of the unit to be reduced.
Indeed it is possibly better to
employ a higher rating transistor
working at far less than its
maximum dissipation, simply for
the economy in space.

Fig. 3: An exploded view of the
aluminium chassis. The right-hand
panel extends above the top of the
chassis to carry the mains socket,
switch S| and the fuseholder for Fi.
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Mat 51
InDut socket
) k - w
F2

Mounting plate
Is collector ——e\ @

Fig. 4a: A view from underneath the chassis.

Construction

The aluminium chassis is made in three parts.
The chassis dimensions and the position of the fixing
holes are shown in Fig. 3. The exact dimensions and
relative positions of the holes are not shown since
they will depend upon the particular components
used by the constructor.

The position of the larger components is shown in
Fig. 4. The rest of the components are assembled
together on a sub-chassis made of Veroboard (this
consists of a perforated board of insulating material
with strips of cupper laid across it, Fig. 5). However
these components could equally well have been
assembled togethe= on a piece of perspex, or similar
material jand connected by means of conventional
wiring.

The procedure when wiring is as follows. First
mount the principal components (those shown in
Fig. 4) to the chassis and connect them up. Then
wire the sub-chassis and when complete, connect to
the components already mounted on the main chassis.
The sub-chassis is held in position by means of the
wire connections made from it to the chassis.

Operation

It will be seen from the theoretical circuit (Fig. 2),
that 'switch S1 and a battery Bl have been included in
the circuit. As previously mentioned the unit was
designed to be incorporated in a transistor radio,
B1 and S1 facilitate mains-battery operation, whether
or not they are included in thejconstructor’s version
will depend upon the function the power supply is
put to.

The hum level of this power supply is exceptionally
low. The prototype was used to feed a one-watt
transistor amplifier driving an 8 x 5in. loudspeaker,
at a load of 220mA (12mA quiescent into the amplifier,
the remainder into a resistive load). Hum was only
discernable '6in. away from the loudspeaker, the hum
level increased at 350mA but was still barely audible.
At hxgher loads the hum level increased appreciably.

It is important to realise that since the transistor
is bolted to the aluminium chassis, the whole of the
gﬁis is at collector potential and thus must not be

Conclusion

The total cost to the author was about £2, which is
less than other similar units, and has been achieved
without sacrificing voltage regulauon and smoothing.

Fig. 4b: Looking down from above the chassis, FI, SI and
the input socket are shown to be fitted to the front panel.

Fig. 4c: An end-on
view showing how
the two vertical T
panels wrap round 2%
the end of the

centre piece. %!l o )

The would-be constructor is advised to look through
radio magazines to find the most reasonably priced
components.

The completed unit is capable of powering most
types of transistor portable radios and record players.
It will be appreciated that the output ratings and
construction configuration of the unit may be easily
modified to suit individual requirements. -

o rgﬁi-?-s earth, To secondary

and +ve \geutput of Tt i

To collector emitter of
oE irr1vaend TOTM and F2

ATo base
of Tri

0 e

O e-

j_

O O 0O O o

2

_R7eQ_0Oe-6y O o

¥

e
-3

5|

=

Pal

| 2.0 0 92 °oL

Fig. 5: The component layout and wiring details of the
Yeroboard-based sub-chassis.

www americanradiohistorv com


www.americanradiohistory.com

June, 1965

SURPLUS HANDBOOKS
19 set Instruction Handbook 3/8 each, P.P,
1155 Instruction Handbook 3/8 each, P'.P. 8d.
H.R.O. Instruction Handbook 3/6 euch. PP 6d.
Frequency Meter. BC 221
instruction Handbook 3/8 each, I'.P.
46 Trans/Recciver
Details and Notes 3/8 each, PI’.P.
38 set A.F.V. Inst. llandbook 3/6 each, P.1".
R.F. unit 24 circuit diagram
and details
R.F. unit 25 circuit diagram
and detaiis
R.F. unit 2h cireuit diagram
and detail
Receiver R1358 cirenit
diagram and details
Receiver R1224A circuit
diagram and detaila 1/68 each. I’.I. 3d.
R.1116/A eircuit disgram
and details 1/9 each, P.P. 3d.

MORSE KEYS

Morase key agseinbly.
Key wilh base cover and
terminals. Complete with
lead. 8/11, Pr. & P. 2/,
2 Morse Keys for 12/6
post free.

1/8 each, P.P.
1/6 each, P.P.

1/8 each, P.P.
1/8 each, I’.P.

ABA K A A
haals A2 000000%

19 TRANS. REC. MAINS POWER
PACK

Operate vour 14 set receiver straight off the
mains. Ready built power unit complete with
modification and fitting instructions. Price 58/8,
. & P. 3/8. Please atate model Mk.TL or Mk, L[l

e e e e T S ST ST
TANK AERIALS

Fully interlocking capper rods. One foot sec-
tions. Ideal for car or scooter aerinla, Wili make
excellent dipoles. dix sections complete with
canvas carrying casc 3/6. P. & . 1/6.  Addie
tional sections 6d, each. P’leasc send suthicient
postage.

A S
VY

PAXOLIN SHEETS
Strong, high qnality paxolin sheets. Size 103 x
R} x 1/10in., 3 for 5/-. '. & P. 1/-. ¢ for 10/-,
Post free.

S Ad
"4 Y

> oA A A A &
bz \ 2 v v

DOUBLE THROAT MIKES
Donble throat mikes. Can he adapted for use

with musical instriinents. 5/11, P. & P. 4d.
s S

WIRELESS SET
No. 38 AFV

A lightweight walkie talkie
with transmitting range 3 to
5 mites and irequency cover-
age 7.4 to Y Me/a. Operates
from 12 and 120 v. external
dry hatteries. lLarge, ciearly
numbered tuning control,
with tuning lock. In good
comdition. Price £4 per paur,
post free.

DYNAMOTOR

Run all your maing A.C./D.C. equipment from
vour car battery. 6 v. input gives 230 v. ontput,
or 12 v. input gives 500 v. output at 30 watts,
Very low battery drain. Rize only Hlin. x 31,
A must the caravanner. ONLY 25/-.
r. & P.

O O O OR O R R O O OO OR 0RO e 0RO

Portable Mains Soldering Iron. 30 watt version.
Features removable handle that covers tip and
barrel. Complete with lead and plug. Only
10/6, . & P. 1/6

YO A

AAMIAN

PRACTICAL WIRELESS

TWO-WAY RADIOS

A compact V.ILLEF. Trans./rec, that can be held in
the hand. Size approx. 10 x 4 x 3in. Rauge up to
three 1iles under (avourable conditions. Utilises
three miniature valves and self-contained standard
hatteries. Basy to operate and econonieal to run.
lidval for aunthorized 1ixed or mobile eperation.
British  manujacture. Limited number left.
Price’12 gns, per pair, post irce.

O O OO O O RO GRoR oo ool

THE GOLDENAIR “THIRTY”
HI-FI AMPLIFIER

A high quality 30-watt ampliter developed for
use in large halls and clubs, ete. Ideal for baas,
lead or rhythin guitars, schools, dance halls,
theatres and public address. Suitable for any type
of mike or pick-up. Yalve line-up: two KF8G; one
ECCs3; one GZ31; two JIL34. Iour separate in-
puts are provided with two voliine controis. Rass
and Treble controls are incorporated. Arplitier
operates on stamiard 50 ¢fs mains. ohm and
15 ohm speakers tiay be nsed. Periorated cover
with carrying handles can be provided if required,
price now 25/-. Customners are invited to see and
hear this amplifier atv our shop prenilses ia Lam-
bert’s Arcade. =end 3.A.8. ior illustrated lealet.
Cash price 18 gns, Carriage 15/-, to be sent with
order.

YOO

TYPE 19 SHORT WAVE RECEIVING
SET

Works straight off the
maina.  An excellent
short wave receiver,
requires only phones
¥ for immediate opera-
J tion.  Price £5.19.6.
LR R TR
During an evening's testing of this excellent
receiver, we oblained clear reception from scores
of atations, manv of them thonsands of wiies
dirtant, meluding ship stations, Government
transmission, maritiine broadcasts ami also’ the
short wave radio Luxcmbourg broadeasts.

> R RN

X Suitable for all
, transistor sets.

oe 12 waiers,

M’\‘WM‘@OOO¢Q- Aol

A
‘s

o
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YORK
New shop open at
97 WALMGATE, YORK
Open weekdays 9 a.m.-5.30 p.m.
Sats. 9 a.m.—-6 p.m,
Half-day VWednesday,
Callers welcome.

High Impedance Personal Listening Earpiece,
tyvpes of crystal sets and
Complete with lead and plug.
Frice 4/11, P. & P. 6d.

8 G-

Valve Sale. 2/8 emch P. & P.9d. @ for 5/-,
jost ree. VG, 80;.(’:![0 BK7, 1:8G, El‘u() IL4.

> e &
‘a's v \ AL AL AL

ta'as

Monster Parcel No. 3. 8ix crocodile clips. One
portable mains soldering iron, 8 phono plugs,
6 coils of mnlti cored solder & valves, 3 T.V.
acrial plugs. 12 British octal valve holders.
4 car aerial plugs, J sheets of 10 x fia.
paxolin, 6ft. copper rosl aerial. 3 sturdily made
panel mounting fuse hokders. 24 new resisiora,
# ussorled pots, 1 operators nnit, a very useful
picce of equipment. All this for only 25/-,
P& P.3/6.

o R R S-Sl

M.A.T, Transistors. M.A1. 100, 7/8; M.A.T.
120, 7/9; M.A.T. 121, 8/6; Ferrite slab aeriala
suitable for Transistor sets, 3/-, P. & P. 6d.

Dl

CRYSTAL SET

A wonderiul educa-

tional kit for all

children. Provides

hours of  amuse-

ment while following the

easy step by step instructions.

It is powered entirely by wireless wavea, elimin-
ating the expense of batteries. No soldering
required. lleceives all main atations. Includes
super sensitive personal listening  device.
Price now 25/-, P, & P. 2/6

A &
\ AR LARS s

SENSITIVE
MULTIMETER

20,000 ohins per volt 1%, resis-
tance used throughout. ¥ingte
coutrol aystern for all ranges,
vompaet  and  lightweight.

i)hghl;accurate £5 10 o

VEHICLE RADIO TELEPHONE

Originally used by the armed forces for Inter
communication. This handy little trans/rec. is
powered by a ear battery and standard H.T.
batteries. Cowsnnnication ig possible up to a
dlgtance of three miles depending on loeal

couditions. Very low batterv druin. Few left
in stock. Price 5 gns. each, 2 for £10, post fres,
A Ay A A
a2 s aay ¥
TRAWLER BAND
TRANSISTOR RECEIVER

A compact 4 ductor recelver,
with personal listening earpiece that receives
amateurs and waritie stations. You will be
amazed at the stations that can be received on
this set. Works from standard batteries,
Complete kit with building instructions. Price

19/6. P. & I.1/6.
(it

Al
\ 2

v

v A4

NIS \\ \\ \I K ROU '\I) \"IORI
. N r

l'()i’l' \

TERMS:

CA8H WITH ORDER
5/- EXTRA ON C.O.D.
ORDERS
No C.0.D. under 30/«

" A
OPrEN IN l A\IIH I(l
RS CYC
[) RS TO ()Ul(.

AI'I'L\ U.K. ONLY,

BRIGGATI,

BEND 1/- FOBR LIBT8
TRADE SUPPLIED

ORDERS FROM
ABROAD WELCOMED

SONA ELECTRONIC CO. (Dept. PW18) BRIGGATE HSE, 13 ALBION PL, LEEDS
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WIRECOMP’S BARGAIN STORE
48 Tottenham Court Road, London, W.I
Thousands of bargains: Transistor Radlos—Record Players
—Tape Recorders—Radiograms—Rock Bottom Priees
S

FAMOUS MAKE TRANSISTOR RADIO
THE “STELLA”

7 transistor portable radio. Long
Med. and Short wavebands, Fitted
tone switch and sockets for per-
sonal earbhone and external %
aerial; chrome telescopic aerial.
Ié'lses lfour 1.5 iv. bt/;)rch ‘lj)attg. E ol AL 4
astic cabinet in beige and red, L R i
size 4 x T x 14in. Excellent tone, i
3in, p.m. speaker, Comp with shoulder strap end external aerial.
Full guarantee. List price 17 gns. £9 19. 6
WIRECOMP’S PRE P. & P. 5/- Sl

NEW SUPER MINIATURE POCKET RADIOS

THE SINCLAIR MICRO-6. Self-contained pocket radlo. Size
only 14/, x 1*/,, x #in. Complete with em phone and detailed con-
struction data. Can be built for only 9/6
Mercury cell 1/11 extra (2 required).
THE SINCLAIR SLIMLINE. The new 2-trar sistor pocket radio
slze only 2} x 1i x 1kin. Micro alloy transisiorised and printed
circuit. All components available separately. Easy to 49/6
assemble. Can be built for

e INTERNATIONAL BRAND TAPE

MYLAR BASE Fully Guaranteed
3Hn, Triple play, 600ft. 15/- ACETATE BASE
4in. Triple play, 900ft. 17/86  3in.—150f%. ............ 3/8
5in. Double piay, 1,200ft. 5/- 3in.—225f1, il 4/1%
5in. Triple Dlay 1.800f¢. 5/- 3in.-—300ft. . LT
51in. Double play. 1,800ft. 22/8 5in. Long p 10/
5tin. Triple play. 2 400rt. 45/~  5in. Long play, 1.200ft. 12/
Tin. Stand play, 1,200ft. 12/86 T7in. Long play, 1,800ft. 15/-
7in. Long play. 1,800t 19/6 P.V.C. BASE
7in. Dquble Y]ay, 2,400ft.  25/-  5in. Standard play, 600ft. 8/8
7in._Triple play, 3.600ft. 8/6 5lin. Stand. play, 840[t 11/8
& P. 1/- extra per reel, 4 reels and over Post Fre

PAMPHONIC 3001 INTEGRATED STEREO AMP

New. unused and fully guaranteed. Brief sgec 7 watts per chan-
nel; freq. response 40 ¢fs to 20 Ke/s; sep. inputs for erystal and
magnetic pick-ups, radio and tape; 15 ohms out.; sockets for tape
recording; Volume bass, treble and balance controls., For A.C.
mains 100/250 v. In free standing housing, size 13 x 10 x 4}n.
Makers list Drlce £38.10.0.

WIRECOMP'S PRICE 23 GNS. Carr. and Pack 10/6
PAMPHONIC 1002A CONTROL UNIT

Inputs for pick-up. radio, tape and microphone. Controls for
volume, bass, treble, filter and selector. Fitted with 2-ECC40

valves.
WIRECOMP'S PRICE £4.19.6 and Pack 2/6

PAMPHONIC 1002B CONTROL UNIT/PREAMP

An individual push-bugton correction network is provided for
every important recording characteristic with separate inputs
for radio, tabpe and mic. Max. output is 1 volt. Unpowered. Vol-
ume, bass, treble and filter controls provided. 1-EF86 and 2-ECC81
valves fitted. Size 10 x 4 x 5in. Brand new and boxed.

Makers list price £25.4.0.

WIRECOMP’S PRICE £6.19.6

PAMPHONIC 2001A PRE-AMPLIFIER
Sensitivity from 3 to 120 mV. for 4 v. out. Fitted with 2-ECC40
valves. Inputs for radio. tape, pick-up and mic. with pre-set level
controls. Bass, creble filter and selector controls fitted. Un-

powered. Size 10x 4 x 4
WIRECOMP'S PRICE £5.I9.6. Carr. and Pack 36

PAMPHONIC 732A SWITCHED RADIO TUNER

Gives Instant pre-selection of 3 medium wave stationsand 1 long
wave station (easily ad.\ust,able to your local frequencies). Self
powered. For use on 200/250 v, A.C. 3 valves. Fitted with tone and
volume controls for use m conj\mctton with a power amplifier.
In metal case, size 16 x 7 x 31in.

Carr. and Pack 7/6

WIRECOMP'S PRICE £5.19.6

Carr,

Carr. and Pack 26

323 EDGWARE RD., LONDON, W.2. AMBassador

All branches open all day Saturday Early elosing Thursday

378 HARROW RD., LONDON, W.9. Cutningham

Mail Orders to the above address for prompt service

Ei

70 AMBITIOUS ENGINEERS

THE LATESY Eﬂ%;I'ION ‘OF ENGINEERING DPPOBTUMTIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative I56-page guide to
the best paid engineering posts, It tells
you how you can quickly prepare at home
for a recognised engineering qualification
end outlines a wonderful range of modérn
Home Study Courses in all branches of
Engineering. This unique book also gives
full 'derails of the Practical Radio & Elec~
tronics Courses, administered by our

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,
Civil Englneering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Oraughtsmanship,
Television, ete.

Specialist Electronics Training Division— GET SOME
the B.I.E.T. School of Electronics, explains { | ETTERS AFTER
the benefits of our Employment Dept, and YOUR NAME!
shows you how to qualify for five years

promotion in one year. ANLMyhR,
We definitely Guarantee ‘zi: LN
“NO PASS—NO FEE» |

Whatever your age or experfence, you cannot afford A B

to mise reading this famons book. I! you are earning Clty & Guilds
Jess than £30 a week, send for your oopy of | Gem. Oert. of Educatlon
“ENGINEERING OPPORTUNITIES” today—FREE. Eto., eto.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY

(Dept. SE/21),29 Wright’s Lane, London, W.8

INCLUDING
TOOoLS!

" The specialist Bhe-
tronics _Division of
B.ILETS

NOW offers von a
reallaboratory train-
ing ar home with
practical equipment,
Ask for details.

RACTICAL
Equwmm

Basic Practioal and Theores

tlo Couraes lor beginners in

Radlo, 'T.V., Eleotronios,

Eto., AM,I ., City &

Guilds
Radio Amateurs’ Exam,

E.T.E.B. Certifioate
P.M.G. Certificats

P ioal Radi
Badlo & Tolovisionsorrtoing B e 1 E T
Koconio Bnginenris  SCHOOL OF
lsctronics Engines
Automation ELECTRON'CS

POST COUPON NG

Please send me your FREE 158-page
“*ENGINEERING OPPORTUNITIES"
(Write i you prefer not to cut page)

NAME
ADDRESS,

aENEEEEGEDR

SUBJECT OR EXAM
THAT INTERESTS ME
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CONTINUED FROM
PAGE 73 OF THE

powering both audio and r.f. units of the

generator. A chassis similar to that for the
audio generator described last month is used.
First mark the positions for the fixing holes of the
transformer, capacitors, tag strip,
light and valveholder on the chassis. A suggested
layout of the major components is given in Fig. 6.
Securely bolt all components to the chassis,
placing a slip-proof washer under each nut. The
theoretical circuit is given in Fig. 5 and no diffi-
culty should be experienced in wiring up the power
supply.

When all wiring is complete it should be care-
fully checked for incorrect connections and short-
circuits. If all appears to be correct, the unit
should be switched on and the h.t. and Lt. outputs
tested with a multimeter. The open circuit h.t,
voltages should be about 300V and the Lt. should
be 6:3V. If all appears in working order the unit
may be put safely to one side until the audio
oscillator is ready for testing.

THE power pack described here is suitable for

The RF Oscillator Circuit

The oscillator is basically a cathode-coupled
Hartley oscillator. The four switched coils are
tuned by a 500pF tuning capacitor and a range
of about 175kc/s—22Mc/s is obtained. A fifth
range covering the higher frequencies was tried

switch, warning

MAY ISSUE

If such a band is needed, other valves (such as
ECCB84 or- ECC85) should be tried.

The r.f. signal may also be modulated by a fixed
tone of about 440c/s obtained from a simple
transformer-coupled oscillator stage (V4a). Modu-
lation is switched off by shorting the grid of the
modulator oscillator to chassis.

The output is taken from the anode of the r.f.
oscillator V4b to a cathode-follower output stage.
This is found to be quite adequate for normal use
as rf. and if. stages are usually of high gain and
followed by the audio section. The output

but great difficulty was experienced in getting the  coupling capacitor C24 should be of 1,000V
valve (an ECC8I) to oscillate at these frequencies.  working for absolute safety.
T+1[250V  R26 R28
Al 47k 1W 3gm
EETAR | N &
HI+2 A ve 250V
w 8 EX5G 3 LS
L ! 5 amgm C29 /
%czs EczFa 0:001uF
32uF 32u AC.
.'ﬂ—"r.cae S=co7 mains
32F 32uF 0-00TF
c30
e L T
eaters =Z=o—ax
? L0000
Pilot S L6
lamp

b2

Fig. 51 This circuit will provide suitable power outputs for both the audio and r.f. oscillator-units.
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Suggested
position
for choke

O

SR

Leccoman

o i

. e

Position of
transformer

LSO Tl
c29[1 ¢

Fig. 61 Component layout of the power pack chassis.

POWER SUPPLY COMPONENTS LIST

Resistors:

R26 4-7kQ W
R27 4-7kQ W

Capacitors:
C25 32uF electrolytic 350V
C26 32uF electrolytic 350V
C27 32uF electrolytic 350V
C28 32uF electrolytic 350V
C29 0-001uF paper
C30 0-001uF paper

Miscellaneous:

vé 6X5

S7  On/off toggle switch

T2  Mains transformer. Primaries: 210/230/
250V. Secondaries: 250/0/250V, 60mA;
6-3V, 4A .

L5, 6 R.F. chokes

6-3V indicator lamp and lampholder. One Inter-

national Octal valveholder.

R28 3:3kQ SW

June, 1965
Construction

This unit is built in a similar manner to the
other two units. In order that better connections
can be made to the chassis at high frequencies it
would be better if a tinplate chassis was available
as wires can then be soldered directly to the
chassis.

The switch and valve holes should be cut and
the transformer fixing holes and the grommet holes
drilled. Holes should also be drilled to take the
coil formers and tuning capacitor brackets. ’

The wiring should now be completed except for
the coils. All wiring must be short and direct and
either ceramic or mica capacitors should be used

at r.f. The leads to the range switch should be
wired. The coil for range 1 (L1) can now be
wound.

Take the 2 x +in. former and put a small dab
of plastic cement about #in. from the base. Fasten
one end of the 30s.w.g. enamelled copper wire in
the cement, leaving about 6in. free. Pile-wind 350
turns spaced to iin. on the former, then twist a
6in. loop in the wire to form the centre tap. Wind
another 350 turns in the same direction in the %in.
above the centre tap. Fasten the end temporarily
with a small knot.

Connect the coil to the circuit. Test the
oscillator by applying the output to a receiver
tuned to the long waves via a 10pF capacitor. The
range of the coil should be adjusted by means of a
ferrite slug until it covers about 600—175kc/s. In
order to match up with Band II the coil should be
adjusted to oscillate at 600kc/s (500m) with the
vanes of the capacitor about 5° enmeshed.

The coil for range 2 (L2) is wound in a similar
manner, there being two pile windings of 90 turns
each over Zin. with a centre tap between them.
This coil should be connected into circuit and the’
coverage adjusted by means of the ferrite slug so
that it resonates at 600kc/s with the vanes about
5° from fully enmeshed. The highest frequency
can be found with a s.w. receiver and will be about
2:5Mc/s (120m).

Range 3 coil (L.3) has a total of 80 turns with a
tape in the centre, but this coil is wound in a single
layer. When connected its minimum frequency
should be adjusted to about 2:5Mc/s with the
condenser 5° from enmeshed. If the maximum
frequency of range 2 is nowhere near 2-5Mc/s then
range 3 should be adjusted to overlap at a
convenient frequency.

Range 4 (14) coil has a total of 14 turns, centre
tapped. Tn the author’s prototype oscillation was
not obtained over the whole band but only over
the higher frequency half (the 90° with lower
capacity in the tuning capacitor). The minimum
oscillation frequency should be adjusted to give a
suitable overlap with range 3. As the frequency
on this band is very dependent on stray capacities
no two units will be alike and constructors should
be prepared to experiment with this coil.

The number of turns on the coils given above
is only a guide. If the correct range cannot be
obtained with the slug the number of turns should
be adjusted. If adjustment seems to need the
ferrite slug to be driven further in increase the
number of turns; if it needs to come further out
decrease them. When adjusting the coils remember

/

~
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LAFAYETTE HA 63
COMMUNICATION
RECEIVER
T valves + liectifier. 4 Bands
550 Ke/s—-31 Mels. ‘S Meter-
BFO-ANL-Bandspread Tuning
200/250v A.C. Brand New.

24 Gus. carr. paid.

STAR SR 40
COMMUNICATION RECE!VER
4 Bands 550 Lc/s—30 Mc/s.
Meter-BFO-ANL-Bands
Tuning - Built in speaker, AOUI
250v A.C. Brand New.
184 Gos. Carriage 10/-.

STAR SR.600 AMATEUR
COMMUNICATION

RECEIVER

New crystal rcontrolled

conversion de-Luxe 80-1U0 Mctre

band receiver, Empiosys up-to-
date design and technigues.

85 Gns. 5.AE. for 1ull detalls.

S.ALE. FOR DE
ALL EQUI

LAFAYETTE TE-20A R.F.

SIGNAL GENERATOR
120 Kcfs—390 Mcfs on 6 ranges
Varwable K.F, gnd A.F, outputs
Large clear scale. Size 74 x 1of x
44in.  200/250v.  A.C. Operation.
Brand New £12.19.6. Carr. 5/-.

0OS/88/U OSCILLOSCOPES

lligh quality Portable American Oqclllo-
scope. 3in. c.r.t. T/B 3c¢/s-50 kc/s X Amp: 0-
500 kc/s Y Amp:0-2Mc/s. Power xequuements

105-126v. A.C. Suppued 1n ‘‘as new'" condi-
tion, lull& tested.

£25,Carr. 10/-. Suttable 230/115v. Transfor-
mer, 15/8.

CLEAR PLASTIC PANEL METERS
First grade quaiity. AMoving Uol panel meters,
available ex-stock. 3.A.E. 1er illustrated teatlet,

Discounts  1or  gnar Asvnilabie as tollows.
Trpe MR, 38P. 1 217320, syuire tonts.
Zma . 22/6 Loy, pe . 282/8
dmaA o228 20V, DO L2218
[CTTY- S .. 22/6 BUY. W . 2216
SOmGA L, .. 2206 oy, e TLoe2le
JuomA 2276 Laon . be . 2274
150mA .. 226 SO0V, W ..o 228
504 . D00 A 2218 .nmv ne .. 226
oA, SUUWA o 22/6 TV, he .. 2576
200ULA HOOImA . 22(8 15¥. be .. 22/8
DOOLA ., .. 254~ 700mA . 22/8 AC .. 2276
50050 A .. 20/8 10-1lmA . 22/8 150V, AC .. 2276
100-0-160L A .. 27/8 1A, bC .. 2208 A0V, AC .. 226
BOU-U-BU0 A . 22/6 YA, DO .. 228 bOuV, AC 22/8
lma oo . 22/ LAL DO 0 22/6 “8" Meter A 2076
av. be . 2216
POAT EXTRA. Larker sizew avatluhle—ysend for lints,
ILLUMINATED “§” METER. 1*!/,;in. square front. Cal. in 8 unita. 6V. lamp.
28/6. P.P. 1/-. Ditto 2 5/16in. square 38/6. P.P. 1/-.

triple )

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYZER

2 pF, 2,000 mFd. 2 ohms. 200 megohms,
Also, checks impedance. Turns ratio.
Insulation 200/250v. A.C. Brand New
£15, carr. 7/6.

NDON AGE!

I MAIN LO

TE-22 SINE SQUARE WAVE
AUDIO GENERATORS
Sine: 20 ¢.b.s. 10 200 Ke's on 4 bands.
Square: 20 c.p.s. to 25 Kefs. Output
mp. 5000
ohms. 200/
240 v. A.C. J
Brand new
Guaran-
teed. £15.
Carr. 7/6.
RK140 STEREO TAPE DECKS
WITH BUILT-IN PREAMPLIFIER
4 Transistors, 4 Valves. Will record or
playback § Track Stereo or Mono at 7t
or 3¢ IPS. 7in. spool size. Twin meter
level 1ndicators, 4 Inputs. Output 500
MW, 40-18,000 CPS., response. Size 15 x
10 x 6iin., 200/250 voit A.C. operation.
Brand New 42 Gns. P. P. 15/,

VARIABLE YOLTAGE TRANSFORMERS

Mullard | Brand New Guaranteed. Fully Shrouded.
0C81 | input 230v. 50/60 c/s cutput 0-23v.
Two |1 Amp £4.10.0. 8 Amp £14.10.0,
for 2.5 Amp £5.17.6. 10 Amp £16.10.0.
5 5 Amp £9.10.0. 12 Amp £18.15.0
/- 12.5 Amp Portable 20 Amp £32.10.0.

Metal Case with Meter Fuses etc. £8.17.6.

ARMY FIELD
TELEPHONES TYPE F
Generator Bell Ringing, 2 Line Connec-
tion. With Wood Carrying Case. Fitted
Batteries. Supplied Fully Tested
£4.19.6. Pair Carr. 5/-,
LAFAYETTE
A HI-FI STEREO

;i - HEADPHONES
16 0 —25-15,000 Cycles. Alr Cushioned Headband
with cable and overload Junction Box. Brand
New Guaianteed. 82/6, P. & P. 2/6.

¥
|.|

Ty—=
|||

[
TS-76 20,000 O.P.V. PUSH L. '\i@‘
BUTTON MULTI-TESTER ~

Large clear plastic scale, simple operatlon D.C.
volts up to 1, . A.C. volts up to 1,000v. Resi-
stance up to 10 megohm. Current up to 250ma,
Decibels, 20 to + 36dB. Size 6in. x 4%/ 4n. x 2¢in.
Combplete wlth leads, batteries and instructions.
ONLY £5.5.0. P. & P.2/-,

TYPE 13 DOUBLE BEAM
OSCILLOSCOPES
£27.10.0. Carr. 20/-.

Perfect order.

COSSOR 1035 DOUBLE
BEAM OSCILLOSC OPES
Guaranteed periect order. £35

AMERICAN TAPE
First grade quality Amertcan
tapes. Brand new and guaran-

SINCLAIR XI0
IN STOCK.

MARCONI TFI44G/4 STD
SIGNAL GENERATORS
85 Ke/s-25 Me/s. Perfect order.

AMPLIFIER
N0 Kit £5.19.6.

teed. Discounts lor guantitles. 5 .19.6. P.S.U. £2.14.0.
(s ey 1 o Carr. 20/-. Ready Bullt £6.19.6. P.S.U. £2.14.0 £25. Garr. 30/~
3{in. 60UIL. acetate mylar 10/~ MUL TIMETERS SILICON RECTIFIERS
5 600 bcll3 %lggglcte l%lﬁ Brand New—Fully Guaranteed. Lowest | 250 P.LV 3/-
: o 18/ cver prices. Supbplied with leads, batteries | 200 PAI.V. b nmp 516
and instructions. 1,000 P.1.V, 650mA 76
5%in. P.acetate 12/6 800 P.I.V. 500mA  5/6
3tin. 18001, Db mylar 22/ MODFE L P34 Mobr: L Ar-620 400 P.1.V, 3amp 7/6
7in. 1288}" std. mylar 12/6 000 o 0.000 400 1V, 500mA  3/6
fin. 1800ft. LD, acetate  1b/- 0110150/?.)0/1 000V. AC 0/10/40/2501500/1 000V. | 150 P.1.V. 165mA 1/~
71n. 1800ft. L.P. mylar 20/ dD.C. 70 P.1V. lamp 3/6
2400{t. D.P. mmylar 25/~ ()/500u1\ln/250mA 95 P.LV. 3 amp 6/8
Post extra

Post.a.ﬂe 2/- QOver £3 post paid.

RECORDING HEADS
Reuter: | track, set ol 2, 19/6
Minifiux: 4 track, set of 3, 29/6

0/1/100/500mA DC.
0/100K o
39/6. P.P. 1/6.

M()I)l‘L lTl-2
20,001

0/10K/100K/1 Meg o
| 250pF—.02mFd

0-500 Henrys

92/6. P.P. 2/6.

MINE DETECTOR No. 4A
Will detect all types of metals.
Fully portable. Complete with

Bradmatic: § track, set of 2 99/6 —

Post Exira MODEL 2503 MODEL N1i-21 Instructions. 3916 each. Carr.

2.000 0/5/25/200/500/2 500V. 0,000 o .

CLASS D WAVEMETER No.! Mk. [ 0[10/51)/a00/2‘500V DC 0/ 25/1/10/50/&0/.;00/ BEST BUY!
nysnal Calibrated covering | 0/10/50/500/2,500V. AC 0/10/a0/500/1 000V, AC Send 1/- P.O. for full catalogue
1.9-8 M/es on 2 bands. 6v. D.C. | 0/2 Meggq /50uA/25/250mA DC 0/10/50/2.10/500V A.C. | and lists.
oberation. Supblied brand new 0/250mA 0/60K /6 0/5014. A/10/250mA Open9a.m. to6 p.m. Every day.
with handbeok, headset and | —20 to +36dB 01—, 'im d 0/5K/500K/5 Meg G Monday to Saturday. Trade
case, 58/, Carr. 5/-, 49/6. P.P. 2/6. 78168. B.P, 216, §9/6. P.P. 2/6. supplied.

" I/’/W@

Phone; GERRARD 8204/%155
SMITHEX LESQUARE

Cobles:
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CLEARANCE of COMPONENTS at GReatLY REDUCED PRICES

Here is your once-a-year chance! We must clear these lines Quuniity
to make way for new stocks. On the leli-hand side we hst the o
quantity aviilable. m case You wish to make an otler tor the lot. 50
In cases where we have only a tew 1tems lett it would help 1 50
you could state a second choice. .
Order TO-DAY! PLEASE INCLUDE 2/- EXTRATO COVER fgg
POSTAGE AND PACKING. @
34
Quantity Luch 20
C0-AX PLUGS AND SOCKETS
120 Filmy & Equiptnent Co-ax Plugs e e . - 12
50 Filus & Equiptuent Co-ax Sockets .. . . 2/8 36
CONDENSERS (ELECTROLYI‘lC) b
100 x 13 . s 3
30 s 50
50 Lk 509 1 I .
40 B2y K L30v .o us 24
20 Lok 50V oy 50
100 161t 375y T.C.C. 34 x liin, 1 {or 2/- 50
100 16L¥ 350v Lubilier 2 x Lin. 4 for 2/- o
24 4F 4507 T.OC. o L 2
250 16+ 16 300v T. co o co . . L8 490
CONDENSERS (NON-. ELECTROLYTIC) '
100 4. F 600v Dubilier 4} x 2 x 13in. Viscunal Type . e 4/8 80
800 2 F 800v hubilier 44 x 2 x 13in. Viscouol Type o .. 316
200 2t F B00v Dubilier 24 x 13 x lin. .. co . B8
300 20 F 500v Dubilier 24 x 13 x jiw . .. s 700
300 201F 500v Wego 24 x 13 x i 5 . -
50 011LF 400v Hunts W7 e e . -
CONDENSERS (HIGH VOLTAGE CERAMIC)
20 3pF 4kV working | .. .. e 148 50
80 luuom-' 3KV working .. oo o2
50 200pF 10kV working .. o0 oo . 4 250
CONDENSERS (TUNING)
10 2-gsngs AM/FM 300pF and 10pF (each section) .o .o 3/6
24 2-gangs SOPF (each section) . oo 4/8 50
80 Bingle gang 160uF Eddystone 8. Ww. (‘nn.lenser . . 2/8 12
80 8ingle gang 20pk Eddystone 8.W. Condenser . 0o 2/8 70
50 8ingle gang 20pF a0 o0 . oo . U 200
HOME RADIO LTD. Dept. PW,

187 LONDON ROAD, MITCHAM,

Kach

CONDENSERS (TRlMMING AIR DIELECTRIC)
100pF Jucksou typ ao . 4 tor /-
SupF Polar (spmdle tin. long) 116
20pF Jacksou t . s
CONDENSERS (TRIMHLNG POSTAGE S‘K‘AHP TY'PE)
300pF + Louhp. oa 00 6 tor 210
SUp¥ +5upl® +90p1‘+50pl"+500l" .. a0 00 ..
METERS
40 Amnp. (10mA without shunt), 2}in. Scae ., .. .. L9/8
500 Micro-amp “§in. Scale warked 0-15 and 0-600 .. 16/~
MISCELLANEOUS
Gruudig Leads with jack plug ., . e 3/8
Handies Brass, in. o o 2/
Huudies, Metal, covered i grey plmmc Hm. 1/~
1.1, Cransiormers. 10 dl/e .. %l
Panet Mounting Neon Latupe mmplete wwh 3.E.C. tuneon

LIl aml sitable resistance for mains use R
High Vultage Lead<throughs, 14 x jin.. fixing “dise l‘m. .. 2/-
Heavy Duty Suppressor (‘hokes .. a0 1/-
1¢ x {in. Cermwic Coil Formets, with ﬂxmg lug! 00 . 1/~
High suality Diodes. suitable M . . U8
Carbon Granuse Microphoue Inserte .. oo oo 4 for 2/-
POTENTIOMETERS
2MQ Pre-sets . ao 00 . . . 8 tor 4/8
RELAYS
8i high speed chang: Reluys. 1,000 (500 Q each coil)

per pair ., o0 o o0 o0 a0 . 18/~
RESISTORS
1M Wirewound 1°; non-inductive. Surprise your friends

show thew a niillion ohw wire-wound resistor, size 1 x in.

surprise us too. by buying one! oo oa 00 6d.
SWITCHES
Toggle Switehea, D.P.D.T,, 230V 34 .. aa oo IR T
TRANSFORMERS

Output Trausiormers, 7k Q to 50 suitable ECL86. Made to
high Admiralty specification. Make a cheap Stereo outfis 2 tor 7/6

VALVES

FF%5 Mullard Valves. Brand new e ee ee .. B
EMS0 Mullard Valves. Brand uew a0 a0 . . b~
K92 Mullard Yalves. Brand new oo oo . . b=
TT11 Valves. Brand new .. o oo oo 8

SURREY

"Phone MIT 3282

THIS cOUPON u

NOW

‘f

countr lake 1t

KYSCRAPER™ PERSONAL
nghly sensitive, World-wide short-

v
wave< recepmon including new" 1n EngIH]l and countless other broadcusts
« AMERICA. SW

LAND. BRAZIL and other far flung
anywhere—it's Ieanhelweiwht' Size only 6 x 3§ x lin. It

teatures: Bandspread Tuning, Vernler Dial, Mimature Valve Circuits, Plug-in
Coils, Own Rod Aerial, ete. 50% of production to be exported—supplies may be

lmited later.

Anyone can assemble 1t within 2 hours—only a tew connections

to make—expenence definitels unnecessary. Complete set of parts including

('ase. Personal
REFUND IF

READ
L 8. of LONDON

with the tesults.

my friends.

NAME ..

pho!
DIRECT FROM FACTORY TO
NOT

it a gond try out and 1 am very pieased

J. W. of BRIGHTON writes. ..,
reconunended your radio to many of

ADDEESS «evuvuensnasasasssssssassssnssesassssssssossosssnsnsasasassasias

ne. Easy-To-Follow-Plan—everything at unbelievable
YOU PRICE OF 49/8 ptus 2/6 post, cte.
DELIGIITED. (Parts a ailable separately.)

WHAT SATISFIED CUSTOMERS SAY

W.8 writes .. . yiven  S.B. of SOMERSET writes . ., delighted
with '.his radio . . .glad if you could send
one

T. F. ol STEVENAGE writes . . . | would
just like to say how pleased my sou is
with this radio.

B.M. of leroguta writes . . . | would like

to thank you... Itisa rea] bargain.

1 have

CONCORD ELECTRONICS LTD. (Dept. P.W.) 9 WESTERN RD., HOVE, SUSSEX
Please send me immediately o
I have enclosed &..

COMMUNICATION MINI-RECEIVERIS.
CashichequelP.O.
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Fig. 7: The r.f. oscillator circuit.
R.F. OSCILLATOR COMPONENTS LIST
Resistors: C22 100pF mica
RI8 330kQ R22  47k(: €23 50pF mica
RIS 47kQ R23  330k{2 €24 0-001uF mica
R20 2-2k€} R24 IMQ VCI 500pF variable
R21 IMQ R25 220€)
All 109 W carbon Misceilaneous:
VR4‘ S/OkQ potentiometer - Vs yECCSI
Capacitors: S4  Onjoff toggle switch
Ci6 0-OluF paper S5  2-pole, 4-way rotary switch
CI17 0-01uF paper S6  Onjoff toggle switch
Ci8 0-0l1uF paper Tl Valve inter-stage transformer; 5 : | ratio
Cl9  25uF electrolytic 25V L1,2,3,4 Seetext
C20 |00pF mica Aluminium for chassis. Coaxial output socket.
C2l  50pF mica Two B9A noval valveholders.

to keep the centre tap exactly in the centre of the
coil. When all the coils are adjusted to the
constructor’s satisfaction the winding should be
fixed in position with polystvrene cement.

The modulating frequency is altered by changing
C16. 1t should be about 440c/s (a middle C on
the piano) for standard work, but this is not
critical.

When the unit is completed satisfactorily it may
be fixed in the case and calibrated.

Calibrating the r.f.

There are many ways of calibrating an r.f.
oscillator, some more accurate and complicated
than others. Such methods include the use of
crystal markers or very accurate oscillators. The
same restrictions were enforced in the calibration
of this oscillator as with the audio and the
following method was evolved. The only equip-
ment necessary is a reasonably accurately
calibrated receiver covering the required range.
The R1155 receiver will cover up to 18Mc/s and
many * domestic ” sets will cover 18-25Mc/s.

Switch the signal generator and receiver on and
leave them to warm up for at least 15 minutes.
Tune the receiver to 200kc/s. This is the standard
for the whole calibration and must be done
accurately. Turn the generator to Band I and tune

to the most powerful heterodvne. This corre-
sponds to 200kc/s and a note should be made of
the dial reading (the dial is fitted with a temporary
scale marked 0—180°). Tune the receiver to about
400kc/s to find the second harmonic of 200kc/s.
Tune the oscillator to 400kc/s and note this
reading. Return the oscillator to 200kc/s.

Repeat this procedure over the whole of Band 1
and over as much of Band II-as possible (until the
harmonics are too weak. This will be at about
1'4Mc/s).  You will then have a series of 200kc/s
marker points.

In order to draw an accurate graph of Band [
more points are needed. Tune the receiver to
IMc/s. When the oscillator is tuned to about
midway between 400 and 600kc/s the second
harmonic of 500kc/s will be received. Repeat this
at 600kc/s on the receiver to get the 300kc/s mark.
Fill in as many of these odd 100kc/s marks as is
possible by using the known frequencies (i.e. third
harmonic of 300kc/s gives 900kc/s).

The oscillator should be tuned to 500kc/s and
500kc/s marks made as far up the band as
possible. If extra points are needed for range 2
250kc/s marks can be made; 1Mc/s marks are
adequate for range 4, .

When sufficient checkpoints have been made
four graphs can be accurately drawn showing the
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relationship --between dial reading and frequency
for cach band. A permanent dial can then be
made from the graphs and firmly fixed to the
knob. To check that the dial is in the correct
position it is only necessary to check its position
at 200kc/s.

Although this method is certainly not the most
accurate 1t is sufficiently so for most amateur
purposes and it is quite simple.

With all three chassis included the constructor
now possesses a signal generator of reasonably
high quality and accuracy, suitable for any
purpose for which the average amateur may need
it. at a price such that they cannot afford to be
without it. ‘The author built his generator from
scratch for under £4 and it has served him well for
seme years now.

The cabinet constructed by the author was made
from plywood which was lined completely with

tinfoil to provide screening. Alternatively a
cabinet may be constructed from 20s.w.g.
aluminium sheet, .
RE.
autput socket

Fﬂ’é. 8: An underchassis view of the r.f. unit. Dimensions
for this chassis are 7in. x 4in. with @ 2%in. front panel
and {ia. flanges.

June, 1965

ON THE SHORT WAVES
—continued from page 141

6WS8BF on cw. together with hondes of
Europeans and U’s.

S. W. L. Jolley (Staffs) uses a 66ft. longwire
and a 19 Set sans a.t.u. and preselector and found
this lot between 2330-0030, all on c.w.—HASKFR,
ITIAGA, OE6MZG, SP8AQK, UA3AN,
UAIKCU, VEIOU, WIHGT, WAIUKS, W2CA,
WB2DU, W2CJC, W3DVO, W3FKB and SK4ALE.
If anyone knows which planet the last one comes
from we would be pleased to kmow. Another
interesting one was G3AM/TR, using only 500mW
and working ONSPA.

28Mc/s

Ten metres almost, but not quite, deserted.
D. H. Foster (Essex) using an HRO with *“very
much bent’ 132ft. longwire found CR4AE on c.w.
at 1830 in QSO with CO20M. Also OD3SBU and
LU4DM on phone. L. Morrison (Suffolk) found
ZE8IH and ZE5JS on phone around 1130. Wilfred
Smith (Staffs) reports several G’s active and logged
ZE1JE and 9J2DT. At G3JDG a 28Mc¢/s ground
plane has sneaked skywards and great things are
expected.

General Snippets

P. Collins informs us that FH8CD is active
on Comoros Island on 14 and 21Mc/s s.s.b., Malta
will probably be changing to 9H1 (at the moment
it’s ZB1), and PY7BAL/O is on 7012kc/s, and is
sitirated on Fernando de Noronha.

A new one for Chatham Island is ZL3AWIJ/3,
and the pre-fix for Portuguese Guinea will
probably now change to CR3.

ISWL/G11570 says that three W’s will operate
CE®XA on San Felix and San Ambrosi Islands
for about one week from around April 20th. Any-
one hear them? Alan Dailey says the MPAMAH
operates from a caravan in Oman. ZB1JM is on
Gozo Island, north-west of Malta. VS90C is on
Masirah Island and is active on 20 and 40 c.w.
ACS5H on 14035kc/s and XW8AX and XWBAZ
are both active on 20 s.s.b.

GM3LXI left for St. Helena on the 1st
April, and another call already on the island will
be ZD7IP. G3IDG is active on 28Mc/s Sunday
mornings (real DX).

Contest enthusiasts have a quiet time for May.
On the 3rd, 144Mc/s portable contest; 8-9th,
USSR DX c.w.; 15-16th, Second 70Mc/s Open
Contest: 29-30th, first 432Mc/s, contest. June
4-7th, CHC/FHC/HTH QSO party. Finally, June
12-13th is National Field Day.

In future please submit your logs in alphabetical
order of prefix.

CATALOGUE RECEIVED

We have recently received the latest illustrated cata-
logue of Messrs. Henry's Radio Ltd. (303 Edgware
Road, London, W.2). This latest edition which has been
completely brought up to date to include many new
lines, contains 90 pages detailing hundreds of com-
ponents and may be obtained from Henry’s for 2s. 6d.

post paid.
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RETURN-OF-POST
: ON CASH OR C.0.D. ORDERS
@ MARTIN FM TUNER KIT

Fully transistorised, unit construction, front end and LF. Amplifier supplied
all ready bullt and tested. illustrated leaflet avalable. £12.17.8. Deposit
£2.11.8 sud 12 monthly payments of 18/11. Total credit price £13.18.6.

@ HI-FI LOUDSPEAKERS - R diLFTCrra R Total

Monthly Credit

GOODMANS Cash Price Deposit Payments Price
Ariette 8in. . . .. £510.11 £1.7.11 60f16/4 £6. 5.11
Arxiom ln. .. . .. 8612, 3 £1.12. 3 8of 19/ £7.7. 8
Axion 201 12in, .. .. 811. 8, 9 £2 8. 8 120f16/11 £12 8, 9
Axiom 301 12In. .. .. £15.18, 9 23, 8.9 12071823/5 £17.4, 9
Audiom 51 Bass 12in. ., .. £9.12. 5 £118, 5 120114/6 £10.12, 5
Audior: 61 Bass l2in. ., .. £15. 0, 0 £3. 0. 0 120f 22/~ £16. 4. 0
Trebax 100 aa . .. £6.16.11 21.13.11 6of 19/8 £711.11
{rvogooo Crossover Unit . 82,22 = = =
HF1018 Major 10in. .. .. £6.8.6 £1.18. 6 120f14/2 £10. 8. 6
HF1018 10in. ., -+ | .. £7.7.0 $1.16. 0 6of8l/a 28 2. 0
HF1012 10w, |, . .. 2412, 0 £1.2,6 3of 26/- £6. 2.0
HF816 Bin. .2 co . £6,6.0 £1.10.0 60118/6 £7.1.0
T318 sin. .o . .. £610.3 £1,8 8 GotlYs £6.14, 3
T359 Tweeter ., . .. ELI12. 8 — - <=
TL0 Tweeter . .. Lo 2429 2L 7.9 3ol Wi 0.2 9
CX3000 Crossover Unit. . . £113.3 — = =
0X1500 Crossover Unit. . ..oo22.2.0  — = =
@ TAPE RECORDING EQUIPMENT

Credit Terms  Total
TAPE DECKS Monthly Credit

All carmage iree Cash Price Deposit  Puyments Price

Collaro Studzo, iatest model, two

track. Bradwatic Heads .. £10.19. 6 €2, 8, 6 120/16/4 411.190.6

MARTIN TAPE AMPLIFIER KITS

Tape Amplifiers. For Coliaro 8311-V 2-Track £11,11.0. 8311-4-V 4-Track,

Marriott X" neads $12.12.0,

Tape Pre-Amplifiers. For Collaro 8316-CP 2-Traock #8.8.0. 8319-4-CP 4-Track,

Marriott “X'" heads £9.9,0,

Drop through assembly for mounting 8319 Pre-Amp under Collaro Deck,

£1.11.8. Carrying Case with speaker for Collaro Deck and 8311 Amp, £5.5.0.

CREDIT TERMS available oo decks, amp. and cases. Ask for quote.
MULLARD TAPE PRE-AMPLIFIER KIT

We stock complete kits and all separate components for the Mullard Tape

Pre-Amplitier. Fully detailed hat avalable,

@ ARMSTRONG

127 M. AM/FM Tuner Amp. .. £26.10.0
224 'M Tuner .. .. .. £22.10.0

@ ILLUSTRATED LISTS

Lliustrated lists are available on LOUDSPEAKERS, TAPE DECKS, TEST
GEAR, GRAMOPHONE EQUIPMENT, AMPLIFIERS. Any will be sent
tree upon request.

@ AMPLIFIER KITS

We have rull stocks of all components for the Mullard 510, Mullard 3-3,
Mullard 2 and 8 Valve Pre-awnp, Mullard Stereo, Mullard Mixer. Fully
detailed list on any of these sent upon request.

Instruction Manusl: ALl Mullurd Audio Circuits lo “Clrculte for Audio
Amplifiers”. 8/5 Post Free.

@ LATEST TEST METERS

Credit Terms Total

Monthly Credit
Cash Pricc Deposit  Paywents Price
£5, 6, 0 1v 057 38/10 £28.12. 0

24.10, 0 12 01 33/~ £24, 6. 0

Credit Terms  Total

Monthly Credit

Casb Price Deposit  Payments Price
AYO Model 8 Mark 111, .. £24, 0.0 £416. 0 12,7352 £25.18. C
AVQ Mode: 7 Mark IT |, .. 822,65, 0 £4.8.0 120132/ 8241, 0
AVO Muitiminor Mark 4 .. £8.10. 0 £1.18, 0 1201144  £10.10, €
TMRKTPLO .. oan .. £4.7.6 21.7.8 sof 23/4 £4.17. &
TM K TP53 0o . £6.11. 6 £1.11. 8 8of19/2 7. b 6
TMRS00 .. [0 [0 £917.6 £117.6 120015 £1017. 6
TAYLOR Model 1274 .. .. £10.10. 0 £2. 2 0 120f15/8 £11.10, 0
TAYLOR Model 888 ., .. £23.10. 0 £4.14. 0 120f34/6 £25 8. 0

@ STEREO COMPONENTS
Morganite ganged potentiometers as specified for the Mullard clrentta, * Log/
Antl-Log, 500k, 1 meg., 2 meg, 4 LogiLog, B0k, 250k. 1 meg.. 2 meg.
% Lin/Lin, 250k, 1 meg., 2 meg. All 10/8 each. Postage extra.

@ GRAMOPHONE EQUIPMENT

ALL LATEST MODELs. ALL PUST FREE Credit Terme  Tota)

Monthly Credit
GARRARD CHANGERS Cash Price Deposit  Payments Price
AUTOBLIM Mono a0 a0 .10. 0 £1.16. 0 6 of 20/ £7, 5.
AUTOSLIM AT6 Mono .. £11, 9, 0 £2. 6, 0 120f16/11 £12. 8.
AUTOSLIM ATE Stereo/Mono  £12, 5. 4 22. 8. 4 12 of 18/- £13. 5
AT LM (3000 LM) Stereo/Mono 212,15, 0 £2.16. 12 of 18/4  £13.15,

A70 (Deraw Cart) 8tereo/Mono £27. 5. 6 £5. 9.
4HF PLAYER UNIT Mouo .. £18.12. 6 £3. 8,
UA15 Mono B.S.R. CHANGERS ig 19. 6

12 of 40/- £28. 9.
12 of 24/5 b
6 of 20/- £7.14.
6 o1 22/8 £8.14.

UA1S Stereo/Mone
UARS Mono .. . 6 of 20/~ £7.14,
UAR5 Sterco/Mouo 8 6 of 22/C £8.14.

3ee owr Gramoptione List for details of Record Players and Iranseription Units

WATTS RADIO (=) LTD
54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone: Weybridge 47566
I* vase nnte: Postal maitess only from this adidreas
tullers welcotue by appointment

CLOSED FOR ANNUAL HOLIDAYS: AUGUST 7th to 30th
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- TECHNICAL
TRAINING

In radio z‘e/ew}rfoni
and electronics

Whether you are a newcomer to radio and electronics,
or are engaged in the industry and wish to prepare
for a recognized examination, ICS can further your
technical knowledge and provide the specialized
training so essential to success. |CS have helped
thousands of ambitious men to move up into higher
paid jobs—they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

@ Institution of Electronics & Radio Engineers
(Brit.l.R.E.)

@® C. & G. Telecommunication Techns’ Certs.

C. & G. Supplementary Studies

@ R.T.E.B. Radio/T.V. Servicing Certificate

Radio Amateurs’ Examination

@ P.M.G. Certs in Radiotelegraphy

@ General Certificate of Education, etc.

txamination Students Coached until Successful

NEW seLr-8UILD RADIO COURSES

Learn as you build. You can learn both the theory
and practice of valve and transistor circuits, and
servicing work while building your own S-valve
receiver, transistor portable, signal generator and
multi-test meter—all under expert tuition. Three
courses to choose from

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and
Electronics.

I INTERNATIONAL CORRESPONDENCE SCHOOLS l
l Dept. 171, Intertext House, Parkgate Road, London, '
S.w.lli I

I Please send me the ICS prospectus—iree and without
obligation. I
I {state Subject or Exam ) l
j NAME |
I ADDRESS _ - |
I 6.65 I

INTERNATIONAL CORRESPONDENCE SCHOOLS

www americanradiohistorv.com


www.americanradiohistory.com

June, 1965

PRACTICAL WIRELESS

MINIATURE
METALLIZED
POLYESTER
CAPACITORS

164

Ideally suitable for printed wiring panels and

transistorised circuits.

Incorporating a new dielectric material and of unique
construction, they are of small physical size and meet

the requirements of H.5 D.E.F. 5011 Specification.

The windings are virtually non-inductive and the wire
terminations are soldered direct to the metal electrodes
eliminating contact resistance and ensuring the mini~

mum possible inductance.
"

Cap Tolerance
+20%
Voltage Rating:
Ranges available in 250V
D.C. and 400V D.C.
Power Factor:
=<0.0! at | Kc/s at
+20°C.

Insulation Resistance
10,000 megohms or
2,000 chm farad which-
ever is less.

Terminations:
22 s.w.g. solder-coated
parallel wires for ver-
tical mounting.

- - Temperature Rating: .. .
D T.c.C. = -mp g: :
Ca imension® 1-",5 i Suitable for working at rmllst...d ial
u.!-?' H. T. No. +-85°C. without de- s e 2 RO
= e cracking heat resisting
0.00 | 4" 9mm | %" 5.5mm | PM Xi 8- thermosetting com-
0D | 41 9wm | 74 5.5mm | PM X2 "“‘1—1 a Details of the full range pound providing good
! ] £ D U ' :
- - mid are given in T.C.C. Bulle- insulationand good pro-
0.047 | 4 9mm | &” SSmm| PMX3 tin 93, available on tection against the in-
o1 | & Vimml & 72mm | PMX4 e request. gress of moisture,

THE TELEGRAPH CONDENSER CO. LTD.

Electronics Division - NORTH ACTON - LONDON - W.3 - Tel: ACOrn 0061 - Telex: 261383
also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND

EX-RENTAL TELEVISIONS

4 in. 17 in.
£7.10.0 £11.10.0

Coloured FREE LIST
Demonstration daily from our
large selection
12 months written gudrantee
Channels for all areas
Personal collection advised, or
Insured Carr., 14in. 20/=; 17in. 30'-

AERIALS, BBC/ITA oombined Loft and room aerlals—from 25/-,
BBU2/UHF and colour serials—trom 20/6. SEND FOR FREE LIST.

EX-MAINTENANCE TESTED TUBES
17in.—35/- Most makes and types available. 14in. 15/~
Guaranteed good picture. Carriage 5/- extra

ONE YeAR GUARANTEED TUBES

21 in.| 99/6 100% REGUNNED
o | =< Add 10/- or old tube.
%, 17 in.

79 [6 Qu’ 110°—99/6 plus
15,14|

30/ dable on
12 in.

Tj'd tul;f. ?arr. ll70’6.

in. Slimline &

59 6 |9in.—overseas post-
age 30/-,

V/CONTROLS. 20—10/~, A selection of types and
sizes. P, & P. 2/8.

SPEAKERS, 7/8. 6in., 8in,, 7 x 4in. and 8 x 3in.
Ex. mid. Salvage. P. & P. 2

SPEAKERS, 12/8. Brand pew. 7 x 4n, and 8 x Sin.
P. & P. 2/3.

Speakers—Overseas Postage 4/-.

DUKE & CO.(LONDON) LTD.
621/3 Romford Road, Manor Park, E.I12
Liverpool St.—Manor Pk.—10 mins.
Phone: ILFord 6001/2/3, Stamp for Free List

15/6

G.P.0. pattern’

House to Workshop,
Garage,Inter-Office,
G 5

te.
‘Works off any amall
battery. P. & P. 4/8

Designed for the electronics age . . .

PRIMAX and

wZCO =mOorow —HIGO-r-07wvv

PRIMAX
©W SPOTUGHT

VALVES 9 oach, 1,000's avallale. Send for List. | TELEPH ONE
CONDENSERS. 100—10/-, New. electro- 86/8d o
Iytics and pFa. P. & P.Izle." HADDSEY e —_——

PRIMAXA
100 W SPOTLIGHT

112/8d e

PRIMAXA solder guns

_Distributed by §, IKEMPNER LTD.

384 FINCHLEY ROAD, LONDON, N.W.2

Tel: HAM 6365
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R A

BRIAN ROBINSON.

8. AMPLIFIERS, FREQUENCY CHANGERS AND
DETECTORS

-1
O
A
-]
L
M

8.1 The Triode as an Amplifier

T will be remembered from Article 6 that the
triode valve can be used as an amplifier and also
that the amplification factor, u, was given by
the ratio of the change in Va to that of Vg when
both were causing the same change in Ia. The three
types of amplitication generally met are Class A,
Class B and Class C amplification.
Class A—the valve is operated on the straight
line portion of the Ia/Vg curve.
Class B—the valve is operated on the curved
portion of the la/Vg curve.
Class C—the valve is biased beyond the cut-off
value.

8.2 Class A Amplification

Assume that an alternating voltage is applied to
the grid of a triode and that this voltage has a peak
value of 2V._ If the negative bias applied to the erid
is —3V then it can be seen that the actual negative
voltage applied to the grid can vary between —3
and ~1V (ie. =3—=2=-5V and —342=—1V).

Ia

ﬁ_l
Applied bias
-3V

Fig. 67: Typical conditions for Class A amplification.

PRACTICAL WIRELESS 165

It can be seen from Fig. 67 that the alternating
voltage applied to the grid causes an alternating
current to appear in the anode circuit. The alterna-
tion of la does, of course, cause an alternating
component to occur in Va, this is shown dotted in
Fig. 67. The peak a.c. output voltage is 20V as
shown, and therefore the change in grid voltage
of 2V has caused a change in anode voltage of
20V. (For the same change in l1a.) The amplifica-
tion factor is 20/2 or 10.

For Class A amplification the valve must be
operated on the straight line portion of tha la/Vg
curve otherwise distortion of the signal will
occur. The effect on the output caused by opera-
ting the valve used in Fig. 67 with an applied bias
of —6V is shown in Fig. 68. It can be seen that
distortion of the output signal occurs. This type
of distortion is called harmonic distortion and is
most undesirable in a Class A amplifier.

Ia

Distorted outp
signal

Grid bias voitage
Fig. 69: Typical conditions for Class B amplification.
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8.3 Class B Amplification

In Class B amplification the valve is biased near
to its cut-off value. In Fig. 69 a graph showing
typical operating conditions is given. The output
signal is virtually only a half cycle. This output is
therefore distorted as no anode current flows on
almost half a cycle. The Class B amplifier is much
more efficient than the Class A amplifier but the
distortion of the output signal is a serious problem.

If the input signal is connected to two valves
connected in push-pull, as shown in Fig. 70, then
the problem of distortion is overcome. The signal
is applied to the valves through a centre tapped
transformer and the output is also taken from a
centre tapped transformer. If the valves have
identical characteristics the output from the

secondary of the output transformer will be a sine
wave. In the circuit as drawn anode current does

&

Fig. 70: A Class B push-pull amplifier circuit.

~
Grid bias voltage
Fig. 71 Typical conditions for Class C amplification.
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not flow in either valve for the duration of the
dotted part of the cycle.

8.4 Class C Amplification

For this type of amplification the valve is biased
beyond its cut-off value. In this case then no anode
current will flow for the greater part of the cycle.
Class C amplifiers are generally used for radio fre-
quencies when the tuned circuits which are used are
sufficiently selective to filter out the harmonics
which occur as a result of distortion. The Class C
amplifier is the most efficient of the three and is
frequently used in transmitter circuits where large
power outputs are required.

8.5 Frequency Changers

In the superheterodyne receiver {or *superhet ”,
which will be dealt with later) the incoming signal,
which could be say a broadcast
station, is not amplified and then
rectified (or detected) at its
original frequency but is first of
all  converted to a lower
frequency. This converting of a
signal from one frequency to
another is called frequency
changing. The frequency to .
which the signal is changed is
called the intermediate  fre-
quency. The advantages of
lowering the frequency at which
the signal is to be amplified are
as follows—

1 The receiver becomes
more selective, i.e. signals
of stations with very close
frequencies can be more
easily separated.

2 Strong signals will not
“block” the receiver.

3 Amplification is more

—=1Ia flowing efficient  at a lower
we==1Ia not flowing frequency, i.e. the Inter-.

mediate Frequency or if.
The frequency changer works
in the following way. Two
separate valves are required (both may however
be in the same envelope), one being called the
mixer and the other the oscillator. As can be seen
from the block diagram in Fig. 72 it is assumed
that the incoming signal is at a frequency of
SMc/s. If an oscillator generates a signal at
5-5Mc/s then a tuned circuit at 5-5—5=0-5Mc/s
can be placed in the anode circuit of the mixer
valve. The incoming signal has therefore been con-
verted from a frequency of SMc/s to one of
0.5Mc/s which is the Intermediate Frequency.

input
signal ) \F Output in anode
——] Mixer circuit of Mixer _’Tgn".ﬁ
5.QMC/5 at a trequency of
0O5Mcfs
5:5Mc/s (55 —5-0Mc/s)
Osdillator

Fig. 72: A block diagram illustrating the principle of the
mixer.

-
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The P50 series remain the most
Transistors Superhets:—

P50/3CC 3rd I.F.

LFDT4 Driver Tr
OPTIA Output T
PCAI Printed Cir

added by using the Aerial,
such a layout.

PRACTICAL WIRELESS

Transformers

ansformers ...
ransformers
cuit Panel

Constructor’s Booklet

VALVE RECEIVER COILS

Our individual **H" type iron-cored coils are without equal for the construction of a wide range of
receivers. For the simplest T.R.F. sets covering one or more wave-bands the Aerial and H.F. Transformer
coils are ideal. The standard superhet circuit using the ever-popular triode-hexode frequency change
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different
bands ranging from 12.5 to 2,000 metres. For a reall

P50/1AC Oscillator Coil for 176 pF tuning
P50/2CC Ist & 2nd I.F. Transformers

All mounted in individual cans -{—,',in..“diam
RA2W Ferrite Rod Aerial 208 pF Tuning

WEYRAD

TRANSISTOR COILS

popular and widely used components for Medium and Long-wave

Y high-performance receiver an R.F. stage can be
H.F. Transformer and Oscillator Coils and 2 circuit is provided illustrating

H Coils 3/9 each.
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. x #in. high.

5/4 ea.
517 ea.
6!- ea.

1216 ea.
916 ea.
10/6 ea.
916 ea.
2/- ea.

TRANSISTORS 0C.140 19/6 | BJ.201-F
X8,101 716 | 0C170 8/6 | 8J.301-B
5/- | oC206 10/6
5/~ | 0C.201 31/6
19/8 | 0C202 28/

18/- | 0C.203 14/~
16/9 | oc.204 20/~
19/9 | oulzes 32j.

18/- | oc208 32/

18/ | Vb/R2 3f-

22/8 | V6/R4 3/~
4j- | vemR 3/-
4/~ | viomoa 8-
4/~ | visja0P 8/-
5/~ | visisop 8/~
7~ | vsooir  gy.

16/8 | v60/201P 10/

5/4 | v60/30P  10/.

7- | MA3D3 3/-

9/- | BI3.344 3/«

20/ | 2G.211 31/8
25/~ | 28.002 47/3
17/6 | 28.003 146/8
17/6 | 28.008 724
15/- | 29012 £11,16.0
16/- | 2s.0124 "£8.18.0
6/- | 2s013a "£8.1.0
5/4 | 28014 44j6
25/- | 23017 85/6
4/ | vslois 85140
6/6 | 24019 2548
8/6 | 020  £68.9
[ 28,024 £6.10.0
69 | 28llo2 1779

6/~ | 2108 18/9 | Kn.wa

6/ | uM.702 8/8 | RB.26A

3 8/6 | RECTIFIERS 18,1138
0C13Y 12/ | 8J.20-B 2/6 | 13118

WEYMOUTH, DORSET

London's Unique Electronics Specialists.,

2/6 6 41/2
2/9 | IN.253 15/-
TM.41 18/8
ZENER DIODES
VR.10-B -
VIR.525 8/-

7.5 8/

3 3/-

/-

8

8/-

5/9

e

5/

6/~

5/3

6/9

4/«

12/~

10/6

1048

10/8

718

b/~

Z.2A33F 7=
Z.2A36F 7f-
Z.2A39F -
2.2A47F -
Z.2AR2F 3~
Z2A120F  16/-
[8.2132 18/9
18.5015 18/-
13.3076R  18/8

4/6 | IS.50T5RA - 24/-
6/- | IS.DI20RA 24/
7= | 18,7036 18/9
10/ 18,7043 16/8

PLEASE NOTE OUR CHANGE OF NAME

WEYRAD (ELECTRONICS) LIMITED
REGENT FACTORY, SCHOOL STREET,

18.70474 183
18.7058 16/9
[8.7062A  18/3
I8.7068A  18/3
I8.7075A  18/3
18.70824  18/3
14.71004  18/3
18,8150 18/8
SIGNAL AND
MICROWAVE
DIODES

3.8 28/«
28,10A 11/
Z8.10B 19/-
78.20A 11/3
73208 10/6
Z8,22 14/-
Z8.32B 4/4
78.34B 10/8
GEX.45/1  3)-
GEX.54 3/
8X.11 1/8
OA.5 8/
0A.73 2/-
0A.81 2/
0A.95 3/6
0A.200 8/«
0A.202 8/8
18.121 2/3
18.303 7
TUNNEL
DIODES

AEY.11 22/6
MIXER DIODES
SLM.2 37/8
SIM.5 37/8

METERS
A.C. Ammeters 0.10 amps. Moving ron 26-100 ofe 2in,
diam. 17/6, P. & P. 2/-,

A.C. Ammeter 0-15 amps., Moving iron 400 c/s. 24in.
diam, 3} x 3}n. 8q, £1,17.8, P. & P, 2/,
Milliainmeter 0+100mA t.5.d, Scaled 0-10 volts, Moving
coil 2§in. diam. Kouund fAush. 29/6, P. & P, 2/,
Voltmeter 0-10 voits D.C. 24in. diaw. 34 x 3}in, »q.
37%/8. P. & P. 2.

Voitmeter 0-15 volts A.C. Moving iron 50 cfs. 2fin.
diam. Round flush 17/6. P. & P. 2/-

Voitmeter 0-20 bolts A.C. Moving lron 50 c¢/s 2fin.
diani. Round Flush. 17/8. P. & P, 2/-,
Microarumeter 200/WA.F.8.D. gcaled Power Watta,
0-10, 0-100, 0-200W 2in. round tiush. Simpson Elect.
Co., U.B.A.. 25/, P. & P, 2/,

Microammeter 20-0-20 W.A F.8.D. Clear Bcale 24in.
round tlush. 29/6, F. & P. 2/,

Microammeter 20-0-20 W.AF.8.D, Scaled 10-0-10.
1in. 1§in. x 1%in. 8q., 20/6, P. & P, 2/-.
Microammeter 9-500 W.A.¥.8.D. Scaled 0-1mA. D.Q,
lin. round tlush 18/8. P. & P. 2/,

Microammeter 100-0-100W.A.F.8.D. Res. 487 ohme4
5% 2{in. round Hush. 22/6, P. & P, 2/-.
Microammieter 500 W.A F.8.D. 2in. aq. 2} x 2} 39486,
Microammeter 500-0-500 W.A.F.8.D. 2§in. sq. 3}x33}in.
39/6. I'. & P. 3/-.

Milliammeter 0-lmA F.8.D. 2in. sq. 2} x 2}in. 35/,
Milliammeter 0-1 mA F.8.D. 2in. sq. 2} x 2}in, 38/,
Milliammeter 0-1mA F.8, 34in. 8q. 4§ x 4}in. 78/,
Millinmmeter 0-26mA F.! 2{in. sq. 3} x 3}in. 39/6.
Milliammeter 0-500mA, F.8.D. 2¢in. round tush.
Bcaled 0-3 amp. Res. 150 ohm. 17/8, P. & I’, 2/-,
Milliammeter 30-0-30mA, 24in. round flush. 12/6,
0-4 amp. Radio Frequency Meter Thermocouple. Seif«
contained, finished in black bakelite. Size 2§ x 3in.,
lin. depth. 20/6. P, & P, 2/

Micro-awitches, 8ingle pole. Extremely sensitive. Size
2 1§ x Jin, Rated C. 2 for 5f=, P. & P, 1/6.

Smail Magnetic impulse-counter. High-speed type. 10
impulses/second with 4 digits. 24v. D.C. with slide
mwetal cover 34 x | x lin. 29/8, P. & I, 1/6,

Relay 39 Q 3 v, slngle contact. Size 1§ X § X lin, 2/,

ILLUSTRATED LISTS OF TRANSISTORS, DIODES, RECTIFIERS AND VALVES AVAILABLE

Send 3d. postage

MAIL ORDERS to:- Dept.P.WI

When sending cash with order, please enclose
8 in &£ postage and packing. Minimum 16

C. Ly orders mot accepied

LIND-ATR sureues LTI .
HE, ".'l."!'.'l‘i"l‘ENE_I.AM: COURT  HOAD -
B : LAMGham 2883

LAOMNIDNOMN - W.1
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SURBITON PARK RADIO

o IMMEDIATE ATTENTION TO ORDERS BY POST
AUDIOKITS & RECORDAKITS

F.M. TUNER UNITS Nos. 15. 16 and 17. .. Cash £12.17.6d.
Or dep. 5116 and 12 ymts. of 18/10. . (H.P. Price ¥13.17.6)
TRANSISTORIS LIFIER w stage input selector.
pre-amp and cont , 10 watt 15 ohm ampliner “and power_pack.
Cash £15.8.0d.

Or dep. 82/- and 12m mmm af IS ........ (H.P. Price £1h.12.0d.)
TRANSISTORIS AN BLY as above bul mr 10 walls
uutgut AL 3 ONIMS, e e £14.5.0d.
e, 5T)-and 1 .. (H.P. P!m v15.7.0d.)
Anove includ Kknobs and instroelio

its. of 20/10
ont pauels,

TWO TRACK R[(!)I(I)Al\ll‘ AMP. (Valve) FOR STUGDIO
DECK inc! valves, controls. ..... Cas<h £11.11 0d.
Or Dep. 47/- and 8m. zwmtv o1 251 AP Price $12.11.0d.)
COLLARO SYUDIO DECK, 3-sp., latest...... Cash £10.19.641.

Or Dep. 41f- and 8 m. punits. of 2406, .. ..ol (H.P. Price X12.0.0d.)
COMPLETE KIT with tape, mic. case & spkr... Cash £29.19.6d.
Or Dep. 120{- and 12 m. pumls. of 441- (H.P. Price £32.8,0d.)
HALFY TRACK ASSEMBLY mc Coltaro Studio léeck with Mag-
(.

rioty 'X’° Heads, case, Type. Mic and Amp 33.1
Or Dep. 136/- and 12 m. pymts of 49/10 . 52361
{ TRACK PRE-AMP for Studio Deck Cash £8.8. 0(|.
Or Dep. 341- and 6 m. pymts. of 25/8., (H.P. Prue £9.8.0d.)

3 TRACK as above, self powered . h £9.9.0d.

Or Dep. 39- and 6 m. pymts of 28/4.. (H P. Pn(‘e £10.9.0d.)

We are leading stociiists for al rtin constructional kits.
Lealicts of full ranges on request.

AMPLIFIERS - TUNERS JRYIII:

ARMSTRONG 222 10+ 10w STEREO AMP....... Cash £27.10. 0(|
Or Dep. 110/ and 12m. pumts 0f 4014, ... ... (H.P. Price £29.14.0

MST G 224 F.M. TUNE R, ‘péwered...,,, Cash £22.10. Od
or Mp 90/- d 12 m. pumts. of 32/2 (H.P, Price £24.8.0d.)
AR STRONG 223 AM/F'M tuner. powered .15.0d.
Or Dep, 115/- and 12 m. pymts. of 42/2 & 0d.)
ARMSI‘RONG 127/M, 5w Amp. with AM/FM. oo

Dep. 106/- and 12 m. pymts. of 38/10........ H.P.

.0d.)

ARMSTRONG 127/S Ditto. stereo. 7.10.0d.
p. 150/- and 12 m. pymts. 0 55/-......... . (H.P. Price £40.10.0d.)
ARMSTRONG 227M. 10w. Amp. with AM/FM Cash £36.15.0d

De, Opumts of 53110........ (H.P. A
A.R‘\rlS’l‘RON(: ""7/5 10+10W amp with AM/FM. .. .Cash £52.15.0d.
Or Dep. 211/- and 12 m. pymis. of T1ja (H.P Price £56.10.0d.)
ARMSTRONG 226/% Ditto, mag.. PU Cash £61.0.0d.
Or Dep. 260/- and 12 m. pymts. o/ 88f-.......... (H.P. Price £65.16.0d.)

We Stock the Comblete Armstrong R.m!.'
ROGERS CADET MK.3 10+10W Stereo.......... Cash £29.10.0d.
Or Dep. 118;- and 12 m. pymts. of 43/3.......... (H.P.Price £31.17.0d.)
Case Model as above 0 0 extra.
. .Cash £49,10.0d.
"{H.P. Price £53.9.0d.)

LEAK Transistor Stereo 30 ...... seenes
Or Dep. 198/- and 12 m. pymcs. a[ T 00

LOUDSPEAKERS YY)

GOODMANS’ MAXIY

.Cash £]1
(H.P. Price 2:8

l~A1\.L "122/10 heavy duty '12in. 20 Watt
Full ranges of Goodmans’. Wharfedale,
available. Leaflets on requcs

MOTORS: PICK-UPS IV

GARRARD—all models, Including iouowinx
Autoslim 4-sp. changer, mono.
Al‘b Autoslim de luxe.......
42/- Dep. and 8 m. pumts. of 23/6., (H.P. Prwe £11.10.0d.)
‘I)l CCADECK’ Single plaver, with Deram .... Cash £15.15. Oll-
Or 63/- Dep. and 12 m. pymts. of 23/1. (H & Prwc £17.0.0d.)
301 Trans. with strobe............ X
Or 88/- Dep. and 12 m. pymts. of 32/3.
GOLDRING GL70. with arm but less cartndge

Cash £6.12.6d.
h £10.10.0d.

Or Dep. 111/4 and 12 m. pymts nr 40/1 rice £29.12.4d.)
3000 4-sp changer. LM arm, stereo Cash £11.12.0
or Dep. 46/6 and 8 m pymts of 25/9 . Price £12.12.6)
A70 Transcription changer. no ¢ Cash £22.11.0
Or Dep. 90/- and 12m. pumis. 0f 33/-. H.P. Price ¥24.7.4)
LABBO Transcription changer, ng c .Cash £27.10.0d.
Or Dep. 1101- and 12 m. pymts. of 40/4. .P. Price £29.14.0d.)

GOLDRING—ALl models 1ncludi
G466 4-sp. manual, mono .
Qr Dep. 47]-and 8 m. pyml
GL58 4-sp. manual, no
Or Dep. 69/-and 12 m. pymts a[ 24/11
GLI0 Transcrxpmon with arm. no cart. . h £29.18.6d.
Or Dep. 120/6 and 12 m. pymts. of 43/9. .. ....... CH.P. Price £32.5.6d.)
% 6d. stamp with all requests for leaflets please.

We stock full ranges by all makers shown above

@ SATISFACTION OR MONEY REFUND GUARANTEE

SURBITON PARK RADIO LTD.

48-50, Surbiton Road, ngston-on-Thames, Surrey
Phone KIN. 5549 : : Hours 9-6 daily (Weds 1.0 pm)

......... Cash £11.11.0d.

(H.P. Price £12.11.0d.)
............. £17.1.0d.
(H Pche £18.8.0d.)

WIRELESS June, 1985

S NEW! TESTED! GUARANTEED!

SETS LRA, 185 1T4, 334, 3v4, DAF9L, DIWL, DKOL, DLS2, DL94. et

ot 4 for 15/~. DAF96. DF98, DK96, DL96. 4 for 24/6.

1ATGT  T/B)BX 39 DAFYL B9 CESG 10/9MULLE  Bf=) Li2y 816
I15GT 83 G/3|DAYYS B/ KCH3H 4/10| U2d 818
i 8/- b)) G| B4R L UAT 86
4/9|7R7 8/-1ECHnl 9/€
319|705 53
TCs F 4/6
LvH ™ 8/@
DH7T 318
[T 10/-
DR 32 'CESe §/11 8/
s 9/-
9| DKy 11/4
[INEY 716 PUran 1518
DLsg 4{3{PCFa03 8/8] L ABCBO 5/8

LS 2/9|PCLS2 6/11 UAldz 78

DA 2/8(P1°L.R3 8

Do vuw

i
a0y

EAQD DL
6ATG 4)-lvops 11/8|DMTH
BhAG 4/B) NY NG
GRS 4/9[n LYR7
BBuGG 12/6 BABUSO 6/-
BBHA  5/- [PV
ARJG 5/8):s01.15 1073 EB1L
ABWE  T/9150P4 13/6|E
AFL3 3/6|30r19 13[6
300LL 9/6 o
5{30P L13 10/9

S0PL14 11/8|1
313545 1
33L3GT 6/3|E

SW4  4/9
4GT 5/e ¢ v
3 BI6{BCCRE 4/9(1 wmoos/a
ALI\P"IZIG ECCs3  2/-lGZs3  14/8
Bi6 4j6[1ouss  6/3]:237 89
6aNTOT 4/9|CL33  9/6|ECUR5  6/3[KT32  4/8]
6V6G  3/9|CYl  12/6|ECI'S0  7/8|KT76  8/- X79
SV6GT B/6iDACI2 7/6IECFs2  7/38IMEL40015/- TR233  7/0| 47T 2/9

READERS RADIO

24 COLBERG PLACE, and at 85 TORQUAY GARDENS,
STAMFORD HILL REDBRIDGE, ILFORD
LONDON, N.i6. STA 4587 ESSEX. CRE 7441

Poatage on 1 vaive Yd. extra. On 2 valves or more, postage 6d. per valve extra
Any Parcel Insured againat Damage in Transit 0d. extra.

NOM BREX INSTRUMENTATION

TRANSISTORISED AUDIO GENERATOR
Model 63 £17.0.9

% Laboratory Specification 10 C/s to 100 Ke/s.
% Direct Calibration. v Sine and square output.

Also available:

% INDUCTANCE BRIDGE 66 .. £18.59
Y POWER SUPPLY UNIT 6l £6.13.6
Y% C.R. BRIDGE 62 ... £8.10.9
% R.F. SIGNAL GENERATOR 27 ...  £9.15.9
All Prices include Battery, Post and Packing.
Prompt delivery
S.A.E. for Technical Trade and Export

Leaflets

NOMBREX LTD. Phone: 3515
Estuary House, Camperdown Ter., Exmouth, Devon

enquiries invited
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Yo oscillator I ——]_ \F_transformer The i.f. would still be 0-5Mc/s it
(via 2pF capacitor) | the  oscillator  frequency  were
ll - 4-5Mc/s. ie. 5—45=0-5Mc/s. (In

o

" FFig. 72 it would. of course. also be
T 1 amp.  possible to have an i.f. of 10Mc/s.

! 1e. S+5-5=10Mc/s. but this would
—————— - destroy the object of the frequency
) changing!) The output from a
22K mixer at the Intermediatc Fre-
quency is taken through an Inter-
mediate  Frequency transformer.
Two mixer circuits are shown in
Fig. 73a and b. The main
001 To HT+ difference between the circuits s
F uT— the way in which the oscillator
voltage is injected into the mixer.

47pF

7

Fig. 73a (above) and b (below): Two typical mixer circuits. 8.6 Detectors

The simplest type of detector

To oscillator IF transtormer simply uses a diode valve. (Or a
Germanium  or  Silicon  Diode.)

To Generally a  simple  Jalf  wave

IF detector wil bhe used and this is

very similar to the diode rectifier
> dealt with in Article 5. It is
assumed  that  the r.f. signal
received by the detector is modu-
lated. i.e. speech or some other
sound is superimposed on the r.f.
signal. The modulated r.f. signal is
of the form shown in Fig. 74a.

O*00WF This is applied to the anode circuit

of the detector and anode current

HT~ only flows on the positive half

. > cycle. the rectified signal is then of

m the form shown in Fig. 74b. The

rectified signal is then passed

through a capacitance and resis-

tance connected in parallel. and

these filter out the r.f. component which remains

[ in the rectified signal: the resulting waveform is as

shown in Fig. 74c. The signal will then be passed

to an audio frequency (a.f) amplifier through a

| n coupling capacitor. and as the capacitor only trans-

. mits variations of voltage the voltage which

reaches the a.f. amplifier will be of the form shown

J l in Fig. 74d.

A simple diode detector is shown in Fig. 75.

. (a)

detector.

RF.
titter
———
——
P S ——

AF.
output

A
220k t X
250p?l_ % © ame

(@) Fig. 75: A simple diode rectifier circuit.

ﬂ Fig. 74 (left): llustrating the action of the diede as a
.

_.nn[ , ﬂﬂnm;nﬂn n'ﬂnn;nnnnﬂ

(b)
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The diode detector can handle large signals and
its linearity is good. It does consume power from
the circuit, however, and the “Q™ of the tuned
circuit will therefore be lowered, the sensitivity of
the diode is also low.

8.7 The Anode Detector

If a triode is biased almost to cut-off point then
a change in the grid voltage will cause a corres-
ponding change in the anode current (average).
This change of anode current will follow the
changes of grid voltage and the result is that
rectification will take place in the anode circuit. A
typical circuit for an anode detector is given in
Fig. 76 (below). The anode detector takes no power
from the tuned circuit and some amplification of
the signal takes place. It will not handle signals as
large as the diode will however, and its linearity is
not quite so good.

Another popular detector using the triode is the
grid leak detector and the reader is advised to look
up details of this in one of the recommended text
books.

RE
nput

Question

In Fig. 77 (below)
What is the applied grid bias?
What is the peak input signal voltage?
What is the peak change in anode voltage?
What is the amplification factor?
What type of amplifier is depicted?

TTr

oLOTe

N N N D
-r---:---__-__/_— AV
! ! va 1a
i v
] l. H
-6 -5 -4 -3 -2, -1 0 1 Vg
:
1
1

Linput signal
0 [

June, 1965

Answer to Last Month’s Question
This answer is given in Fig. 78 a and b.

Ia , Vg=0

vg=-2

va

Fig. 78a (above) and b (below): Graphs the same as, or
similar to these should have been obtained from the data
given in last month's question.

Ia

Va

USING A PORTABLE IN THE CAR
—continued from page 147

a prototype amplifier using an OC171 in a wide-
band circuit extending to about 3Mc/s was
produced. The gain was measured at about 36dB
at the top end of the m.w. band. An ordinary
portable was set up at sea level on the South
Devon coast and tuned round the frequency of
Radio Caroline. There was no trace of the station.

The above-mentioned amplifier was then
connected to the portable and to an ordinary,
clip-on car radio aerial. Radio Caroline was then
received loud and clear at full volume, The only
trouble was that the combination picked up almost
every source of interference for yards around. .1t
seems that the most useful gain is 20dB provided
good matching is maintained at both the input and
the output of the amplifier and that the response
does not rise much above 2Mc/s.

Negative feedback can be adopted in the design
both to equalise the response over the required
spectrum and to secure the best input matching to
the car-type aerial. The author has had a great
deal of success with single transistor common-
emitter amplifiers with a wideband ferrite trans-
former or choke in the collector circuit and with
controlled negative feedback. Commercial repre-
sentation of the author’s design is shown in
Fig. 6.
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NOW ADD F.M. BADIO to your MARTIN

for  20dB

@ AFC. —

® Audio

View above shows Units 15,
Below, the attractive escutcheon.

UNIT IS5 UNIT 16 UNIT
RILEIGRI B g0 ek
condenser controls

SUPERB QUALITY FOR VERY MODEST OUTLAY
From Radio and Hi-Fi Stockists

MARTIN ELECTRONICS LTD.

Middlesex

@ Sensitivity—20 micro-V
signal noise
ratio: 5 micro-V for 40dB
ensures
accurate tuning.
® Tuning—88 to 108 Mc’s
Response—Flat
trom 30 to 15,000 c’s.

© Controls—Tuning,
on off with switch through
stage tor recording, etc.

16 and 17 assembled.

£1.17.6

AUDIOKIT SET-UP

with only 3 easy-to-assemble
prefabricated units

The unique and outstandingly successful system
developed by Martin Electronics whereby pre-
fabricated transistorised units can be assembled
to make your own choice of hi-fi now brings
3 further Umits, No. I5, 16 and 17 to enable you
to build a modern F.M. Tuner of exceptionally
good design and performance. intended primarily
for those who have chosen an Audiokit hi-fi
set-up, the Tuner may aiso be used with other
good amplifiers if desired. With a few simple
connecttons, you will have a tuner of excellent
appearance to please the most critical ear, yet it 1s
surprisingly inexpensive.

casy

A whole range of Audiokit Units is avarlable which
you can assemble to your own choice with ease and
complete success. Ask for the Audiokit leane .

and
I MARTIN ELECTRONICS
154 High Street, Brentford, Middlesex
i F.M. Tuner Leoflet @ Audiokit Leaflet @
Tick as required

I Name

| Address

Trade enquiries invited

154/5 High Street, Brentford, I
[SLeworth 1161/2

P.W 6

P s == ===""

X R g e ——

STEEL

SHELVING:

N EW

BRAND

C.W.0. or 0.OLD, FRETR DELIVERY
within 14 davs. N, Scotland. Ircland.
1.0.M., 10°, extra.

70him. high x 34in.

/ wide 1Zin. deep

L) with 6 <heives
as illustrated.

hold over & rwt

BEach  shelf will
Rhelves adwstabie every 2 w. Stove
enamelled dark green. White enamei
unity 50°; extra.
No. of Price each  Extra
Ileight Width hepth shelves  Price 4 or more  shelves
“lin, 34 ko, @ n, i 63/~ 81/- 7=
71in. 44 . 12 in, 6 65/- 63/~ 8/«
71in, 34 in. 15 10, B 74l 8- 9/6
71 in. 334 in. 18 in. n 886/ 84/ 11/8
85 in. #dan, 12 in 6 T3/ - 81-
&3 in, 42 . 12 m. [ 91/- 89/~ 11/

Contractors to H.M. Govt. and United Kingdom Atomic Enerygy
Authority. Exporters of Steel Shelving.

Buy direct from the manufacturers

OCHDALE METALPRODUCTS
WATEHFDIJT = LANCS.
Phone:Rossendale 322113

wan ELEGTRONICS #s vo
BU"-D 25 CIRCVITS

EXPERIMENTS
including:

TEST GEAR
© MINIATURE CATHODE RAY OSCILLOSCOPE

@ VALVE EXPERIMENTS @ TRANSISTOR EXPERIMENTS
@ BASIC AMPLIFIER @ BASIC OSCILLATOR
@ BASIC RECTIFIER @ ELECTRONIC SWITCH
@ PHOTO ELECTRIC CIRCUIT @FSIGNALRTRACE

@ BASIC COMPUTER CIRCUIT
® TIME DELAY CIRCUIT @ BASIC RADIO RECEIVER
@ SQUARE WAVE GENERATOR @ MORSE CODE OSCILLATOR
@ SIMPLE TRANSMITTER ETC. ETC.

‘I'his complete practical course will teach you all the basic lacts
ol electronics by making experiments and building apparatus.
You learn how to recognise and handle all types ot components
—-thelr symbols and how to read a circuit diagram. You see how
clreutts are built and liow they work BY USING T 0S-
« <1). Applications ot all the main
L= are demonstrated—radio reception and
transmission; photo-electrics; computer basics: leers con-
vrol circuits, eto; including aervlc!nlil; {,echnlqu J

RIE,
service avaitable extras needed —tool:
ATLS without oblization. to address below.

TO: LERNAKIT, Dept. K 10, RADIO HOUSE, 40 RUSSELL
STREET, READING

Please send free details—
PUST SN cooon0000000000

ADDRESS Liieessetsssacsssssssssssssssnsee.
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EXPRESS ELECTRONICS

32 SOUTH END, CROYDON, SURREY
Telephone: Croydon 92186
FOR THE FOLLOWING BRAND NEW UNITS

SHORT WAVE

AMPLIFIERS
M A G A Z l N E TRIPLETONE HI-Ff MAJOR 12 wate e e E15.10.6
TRIPLETONE CONVERTIBLE 5 watt €6.19.6

TRIPLETONE GEMINI STEREO 5 wate -

LINEAR 3 wartt
@ Covers the whole field of Amateur Radio HHEQQ %ﬁgﬂécao ‘3‘2] W:!t:
w e
@ /s now in its 28th Year and 23rd Volume ADASTRA 3-3 .. 4 watt
LEAK TLI2. 14 watt
@ Runs 64 pages every Month LEAK VARISLOPE PRE-AMP B
@ Circulates in more than 75 Countries (LQEAKDTLSO 15 :::::
@ Is Independent and Unsubsidised QUAD STEREO/MONO PRE-AMP ... ... £€15. 0.0
. . . LOUDSPEAKERS
@ Prints Constructional, Practical and Theoreti- GOODMANS AXIETTE 8in. 6 watt £5. 5.0
cal Articles on Amateur Transmission 8888“2:2 ﬁﬁ:gn {8'(‘ :g watt Lf:.lg.g
P watt . L 13,
@ Includes Regular Activity Features BAKERS ‘SELHURST’ 3 or IS SR
@ Is Entirely Devoted to Amateur Radio éL%ZILIORA:-? . |§ watt foam .. 0o g g.g
. w 12in. watt . . 3.
@ Stocks most American Radio Books and BASS GUITAR |1in, 25 watt €5. 3.0
Manuals STANDARD Heavy Duty 12in. 20 wate £1. 7.0
BASS Heavy Duty 12in. 25 watt . £12.12.0
@ Costs 42s. a Year ($6.00 U.S.) by Subscription AUDITORIUM I5in. . 35 watt £18.18.0
® RECORD PLAYERS

Is obtainable to order through any Retail

Newsagent (3s. 6d.) GARRARD SRPI0 4-speed

GARRARD AUTOSLIM 4-speed
GARRARD AT6 TRANSCRIPTION
GARRARD 4HF TRANSCRIPTION
GARRARD A LAB SERIES a
GARRARD 301 LAB SERIES

. e £4.19.6

(Specimen Copy 3s. 6d.)

55 Victor.a Street Beclzc;msc V\QITHIDERAI“I r:‘E'A'D e - ‘J‘ 15,0
e-luxe record players with excellent soun eproduction
I Y incorporating the latest BSR 4- speed autochanger. independent

tone and volume controls, high qua'ity speaker. Not in kit form
but factory made and tested. Finished in most attractive two-tone
cabinets in blue/grey, red/grey or charcoal/grey with giit trim,
200-250v. AC. £12,12.0.

Delivered free U.K. S$.A.E. enquiries.

ASTONISHING Time Tested RADIO BARGAINS From CONCORD

London, S.W.1.

MAKE 5 DIFFERENT TRANSISTOR

/

Only

A.B.C. _Plans,
Loudspeaker (alone 17/8).
Semi-conductors, Colls,

YES — EVERYTHING!

it already set up! .
ONLY 35/- plus 2/6 post etce.

RADIOS FOR

ESSARY.
No Soldering,

&

é L nections
first radio to work
Just look, you get
Cabinet,
Earphone,
Condensers,
Reslstors, Tunsr. Switch, Screws, etc.
Loud clear
English and Forelgn reception. As sup-

plied to Educational Authorities.
Forces, etc. TESTIMONIALS GALORE.
Mr. R, O’'D. of Londonderry, writes:—
olf receivpd vour components and I must
say {hat 1 am very samﬂed with them. I have
S COMPLETE HOME
RADIO (‘()URSL, originaily £6 SEND

ANYONE
CAN BUILD

19[6

THI

con-
for

EVEN
clear.

writes:

H.M,

can follow them .
Manufacturers
plus 1/8 post ete,

NEW RADIO

IN2-3HOURS -

OLDLER
BUILD THEM! . ..
16 connections! then hear it reach out
bringine {n station after station, loud and
Palm-of-hand & 7e
Many Testimonials: M.H. of Bradtor:l

: I have fust compleied one o o!
your sets successtully, i* is the first time |
have ever tack'ed anuthing like a rat‘o, and
I must sta e here and now, [ am gmazed ha~
easw if 15 10 a laymar ltke me. Your instruc-
tronsand plan have obviousty been veru cqre-
Jully thought out so that even the most dim

no soldering—only

to "You.

PARTS AVAILABLE SEPARATELY

CHILDREN

4f x 23 x l1iin.

Direct from
Send 19/8

AMAZING CIGARETTE -
RADIO!

ONLY

186

Ye: a perfectly ordinary packet of
cigarettes! — put watch your {riends
astonishment. on hearing
station after station. loud an
Still holds 10 Cigarettes—yet cleverly
conceals hizhly sensitive. fully transistor-
ised circuit (inciuding tiny battery).
Even a voung boy can assemble it in undér
2 hours.
necessary. Only 16 connections té make.
Ideas for taking to wori with you. From
our . ulging testimonial file. \ir. D. B, of
Huddersiield writes: “. . .

the parts
fullv ., . ALL PARTS including Sam)-
Conductors, A.B.C. P ans étc. ONLY
18/8 plus 1/6 post,

(Parts avaflable sepamtely)

it fptch in
clear!

No solderinfi. No experience

have fitted
in and it is uorklna wonder-

R.C. of HARRINGAY writes
Received with thanks Skyroma

. Yery pleased. Working
well.

B.M. of HARROGATE writes
. .+ | would lke to thank
you ... It is a real bargain.

L.S. of LONDON W.8 writes
. . given it a good try oul
and { am very pleased with
the results.
S.B. of SOMERSET writes
. . . delighted with this radio
. . . glad if you could send one
more.

READ WHAT SATISFIED CUSTOMERS SAY

D.R. of GLASGOW writes
... it is a lovely li‘te thing
and os clear as @ bell.

T.F. of STEYENAGE writes
! would just like to say how
pleased my son s with this
radio.

J.W  of BRIGHTON writes
.. | have recommended your
radio to many of my friends.

W.H. of MIDDLESEX writes
Thank you for my dear little
radie. it is o real tregsure
to me.

CONCORD ELECTRONIGCS
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PRACTICAL WIRELESS

A COMMENTARY BY HENRY

”'.?PRACTICA_LLY

‘WIRELESS

'I‘HOSE of the faithful who
managed a visit to the
Russell Hotel for this year's

International Audio Festival and
Fair may well be wondering just
where the search for realism is
leading us.

Stop-at-homes, who rely on the
reports they read in magazines
such as this. arc quite sure. The
road to fidelity runs right ofl the
edge of a chff. Before it gets to
the brink. it performs  that
curious optical confidence trick
of wvanishing to a perspective
point. As we get nearer and
nearer what we believe to be the
ultimate, there is less and less
difference between the steps we
take. Improvements, to quote a
reviewer, are “ marginal ”.

last year, the gimmick was
Multiplex Stereo. This year, with

the radio powers-that-be still
living in the age of Morse,
with  international committees

wrangling over standards while
countries go their diverse ways,
even the most optimistic ampli-
fier maker was reluctant to make
Multiplex a prime selling point—
despite the Quad decodecr.

There were numerous ** refine-
ments . Among these, the lToud-
speaker with no moving parts,
and the pickup with almost as

Tell a chap he is seeing double . ...

inertialess a virtue. Now that
Fane appear to have got rid of
the QRM bug that beset Plessey
in the earlier lonophone, and
Decca the transverse pick-up
stresses, we must surely be a pace
mare along that vanishing road?

The optical illusion metaphor
is apt. Tell a chap he is seeing
double and he’ll shrug it off as a
bit of a joke. But tell him that
the pop disc that *sends™ him
has sounds the composer never
scribbled, that the backing group
did not put there. and which the
vocalist could not produce, even
with thar twisted larynx, and hc ll
call you a purist. Worse, if y
show him scientifically that halt
of what went in the microphone
fails to come out of the loud-
speaker, moving parts or no, he is
likely to write you off as some
sort of big-headed necromancer.

The old sneer about the audio-
phile who listens to the decibels
rather than the music is still to be
heard, even in the discreetly
carpeted corridors of our exhibi-
tion hotels.

Some of the charges are justi-
fiable. After all, who wants the
London Symphony Orchestra in
the lounge? They would only
knock over the ornaments. On
the other hand, if we consider
that good listening is elusive, who
is to tell the hearer whether he is

getting all that the composer
intended?
Using this subjectivity argu-

ment we can muse on whether
the composer actually intended
what we hear under “normal ”,
or even “ideal” concert con-
ditions.  Consider the latest
Festival Hall assisted resonance.
Helmoholtz resonators mounted
above the ceiling. microphones
and loudspeakers tuned to spot
frequencies from 70 to 340c/s
(with the 100c/s spot missing—
ask Messrs Moir and Parkin
why: don’t complain to Henry).
In all. 89 channels, with ampli-
fiers adjusting reverberation time

of each individually. All cun-
ningly installed and adjusted
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No. 10
Some 0Odd
Audio

The coughs and sniffs of a Hanoverian
court.

unknown to us blissful concert-
goers over a period of weeks.

The point is, what of the later
Beethoven? Did he, hand cupped
to ear, imagine his symphonies
as acoustically pure as the
London County Council is en-
deavouring to make them? More
likely, he would have considered
himself in a2 vacuum without the
coughs and sniffs of the Hano-
verian Court.

It does not seem to matter so
much with some modern music,
where even the orchestra leader
is not sure if the score is upside
down. It should matter even less
with a beat group. Perhaps it
is at this point that the two
cultures meet, so let’s get back to
the electronics and leave the
musicians to wrangle among
themselves.

Electronics—that’s a laugh.
What about the baby grand
piano at the Paris Festival du
Son, which contained tape
recorder. record player, ampli-
fiers, F.M. tuner, and, crowning
insult, keyboard of an electronic
organ under the lid.

A parting mention, to get your
audio teeth into. Patent 982,934
describes a hearing aid with the
microphone coupled to a short
range radio transmitter, and its
receiver fitted in a hollow tooth
so that the rectified signal tickles
up the exposed nerve endings.

Ouch!
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Long Wave
Convertor

PRACTICAL WIRELESS

HE BBC medium wave Light

Programme on 1.214kc/s is

prone to selective fading and
interference from Continental
stations during the evening, and
this is very much worse in the
south and east of England. The
long wave Light Programme on
200kc/s does not sufler these dis-
advantages but, however, there
are a considerable number of
both valve and transistor receivers
which will only receive medium
wave. The purpose here is to
describe a self-contained simple
unit not requiring any modifi-
cation to the existing receiver
that will convert the 200kc/s
Light Programme to a convenient
point on the medium wave band.

Description

The circuit (Fig. 1) consists of |

two stages, Trl being a mixer
amplifier and Tr2 a local
oscillator.

The 200kc/s signal is received
on the ferrite rod aerial and
tuned by TC1/Cl. It is then
amplified and converted to a
medium wave frequency by Trl.
The output is taken direct from
the collector load resistor via the
blocking capacitor C4 and does
not require a tuned circuit as the
receiver to which it is connected
will provide the necessary selec-
tivity. No earth connection is
needed provided the unit and the
receiver are connected by only a
short wire, the capacity between
them providing the earth coup-
ling.

The local oscillator which will
determine thc medium wave out-
put frequency is tuned by TC2
and L3 and coupled by the wind-
ing L4 to the base of the mixer.

June, 1965

This unit will very simply
add l.w. Light Programme
to any medium wave-only

receiver.
R3 To recelver
R1 external
&) | aerial socket
J 51\
]
i R
Tri m >
it 2
L = TC2

L37

81
\ TIr2 a¥v]-
Ferr(r?'lte C2'__"= %RZ o= )é_—_:
aerial e
! 2 TT
| Cc7 R?7
caT R4 ===C6 3RS T
Fig. |: The two-stage transistor circuit,
COMPONENTS LIST
Resistors: Capacitors:
RI 39k RS 4:7kQ2 Cl See text
R2 6-8kQ2 R6 39k2 C2 O-luf
R3 10kQ2 R7 6-8k2 C3 0-luF
R4 47kQ2 All 1W carbon C4 0:luF [ miniature
C5 33pF [ceramic
Miscellaneous: C6 470pF
L1,2 Aerial coil see C7 O0-luF
L3,4 Oscillator coil text TC! Trimmer see text
Trl,2 OC44 or similar TC2 450pF compression
Bl 4.5V battery trimmer (Clydon type
S| On/off toggie switch 26/3).

4Lin. length of }in. diameter ferrite rod. Piece of paxolin for sub-
Plastic or wooden box. 5/16in. diameter former, with iron
Aladdin). Knob, grommet, wire, etc.

panet.

dust core and screening can (

www americanradiohistorv com



www.americanradiohistory.com

June, 1965

L

=== i e
]

PRACTICAL WIRELESS

instruments.

This

is a hand that can’t be beaten.
models from our tremendous range of soldering

Superb performance.

175

Five

Amazingly

compact. Developed to simplify YOUR soldering.
Copper bits for greatest speed.
Permatip bits for long life. May we deal you in?

Brochure P.W.]0 post free on request

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey

Telephone: CROydon 8589

1965 EDITION
RADIG AMATEUR
HANDBOOK

40/. by AKRL Postage 2/-

BASIC THEORY & APPLICATION
OF TRANSISTORS by U.S. Dept.
ol Army. 10'-. Postage I/-.

TRANSISTOR SUBSTITUTION
HANDBOOK by Foulsham-Sams
1216, Postage I'-.

WORKED EXAMPLES IN ELEC.
TRONICS & TELECOMMUNI-
CATIONS vol. | by B. Holdsworth
& Z.E. Jaworski Vol. | 25%.. Postage

4

4

4

4

4

4

4

4

4

4

4

p

’ TRANSISTORRADlOSERVlClNG
’ MADE E,ASY by W. Lemons. 18-,
4 APoséaEgéllN-NER’S GUIDE TO
; ;(ADIO. Pub. Newnes. 8/6. Postage
4

4

4

4

4

4

4

4

4

4

>

4

d
WORLD RADIO TV HANDBO OK

1965, 26/-. Postage |'-.

A BEGINNERS GUIDE TO
TELEVISION. Pub. Newnes. 8/6.
Postage 9d.

AERIAL HANDBOOK by G. A.

Briggs & R. 5. Roberts. 8/6. Postage
'

COMPLETE CATALOGUE I/

THE MODERN BOOK CO0.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19-21 PRAED STREET
LONDON, w.2

Phone: PADdington 4185
Open 6 days 9-6 p.m.

LYGNS RADIO LTD.

3 Goldhawk Rd.LONDON W.I2

PROGRE
SHORT Ay 1 VER

Specially designed kits emploving plug-in
colls with exceptionally clear winmeg dia-
Zrars and mstructions Lo enable even the
Very bezimner to con trect a short wave
radio with everyv confidence ol success. A
~ecand and then ¢ third valve stage can be
added the chassis \upplmd being punched to
take all three stages. Can be operated from
drv butteries or from a simply con~t1 ucted
mains power unit. PRICE 22/6. ST OF

ALL PARTS TO BUILD THE 1V AL\ E S/W
RADIO, mcludmg one coil 40-100 metres
only 35/-, post 2 - 172 valve conversion stage
316: 33 valve coliversion stage 10/-; Exure
plug-1n cotls to cover 11/20, 20740, 1001200 and

200/<50 metres 4/~ each. DPlans supplied
separately 1/6.

MORSE CODE PRACYICE KITS., Com-
prise ex Armv morse Key, buzzer, battery

connecting wire and book “Learning Morse®
all tor 9/6. post 1o,

\I)\ M \I)L

R\R(-Al\\ nrost free.
Mitt speaker out-
put lmm G (. 8 VOu free to
write without lm]dm" phone, eliminates
“‘hanging-on” etc. PRICE ONLY 63/-,

ANSISTOR PUSH-PULEL AMIPPLI-
R, 200mW, Can be ysed tn conjunction
with many proiects, such as Record Plaver,
Intercom, Output stage for Radio 'I\mer

Unit %upplxed with circuit diagram.
PRICE ONLY 39/6.
2 OWAY INTERCOM/BABY  ALARDM.

PRICE ONLY 59/86,

MULTI-RANGLE TESTMETER 1,000
ohms/fvalt AC/DC voits 1n 3 ranges 0/1.000v.
Resistance range 0/100k ohms, DC current
G/150 mA. PRECE ONLY 42/6,

MULTI-RANGE T METER 2,500
ohms/volt, AC/DC volts 1 5 ranges 0/1200v.
Hesistance in 2 ranges 0/1 Meg. ohms.

Decibels in 5 ranges DC current; 0/400 micra
amps. 0/12mA, 0/300 mA, PRICE ONLY 67/6

www americanradiohistorv com

10 WATT MONO AMPLLi :2R. Complete with built
in pre-amplifier in metal case. plactic veneer coversd
fimputs, 3 each tevel. With equalization sach input.
Lainput switch selected each leve) with separate vol.
ventral for mixing, Wide range tone controda. qem\r-
ate Bass and Treble. For use on 220-250v. A,C. mains,
Case isolated from marns. ECLRG valves in antput for
low distortion. suitable all high impedance Micro-
phones and pick-ups. Size averall inclnding plastic
tect: Height 44, Wadth 1 Lin., Depth 0}in.
READY BUILT AND TESTED
POST and PACKING 3/- £14'10'0
As abuve ainphfier

3W+3W STEREO AMPLIFIER,
Imt 2 ceparate amplifiers giving full 3 watts rach
channel contrals. 1 Mono-S8teren 2 Balance, 3 Left.
Vol., 4 Right Vol.. 5 Bass, f Trebis, Input and outpnt
sackets at rear. AU mains, 220-250v. Cade isolated.
READY BUILT AND TESTED

POST and PACKING 3/- £14 15 0

RADIOGRAM CHASSIS. Latest style 3 wavehand

chassis. Tandein controls through vertiaal glass dial
6 % 133in. Printed Gold on Black. Centrols: 1 Wave-
band, LW., MW, 8W., GRAM., 2 Puning, 3 Vol.,
+ Tane an/ott. Ferrite Rod Armal. ALV.C. negative
feerlhia Full 3 watts output for 3§ speaker. Pilot
Lamp, & . matne chassisisnlated. Overadl
«ize: H l)epth 9in., Wldth Sin.

Complete with knnhs
Aligned and Tested.

POST and PACKING 5/- £9-1 5-0

TERMS: C.W.0. or CO0.D, 3/8 extra. 7-Day
Money Back Guarantee. Mail Order address only.

ROITONE (Dept. P.W.)

61 HIGH STREET, CINDERFORD, GLOUCESTER

Dial
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The foremost name
in microphones and sound
accessories

LUSTRAPHONE

The many Public Authority and Service
users of Lustraphone equipment appreciate
the quality and reliability resulting from
our extensive] experience as Specialists
in the design and manufacture of micro-
phones and associated equipment.

Microphones for all purposes incor-
porating the newest techniques : portabie
P/A systems for indoor and outdoor use :
noise cancelling intercom systems : audio
equipment accessories and components.

LUSTRAPHONE LTD.
St. George's Works, Regents Park Road,
London N.W.!1. PRImrose 8844,

LISTEN TO THE WORLD on TELSTAR our I-VALVE

SHORT WAVE RADIO
Receives speech and music
from all over the world. Price
includes valve and one coil
covering 40-100 metres. Can
be extended to cover 10-100
metres. Can be converted to 2
or 3 valve and all-mains
speaker use. Total Building

Costs 35/- P. & P. 2/
All parts available separately.
SLEEP LEARNING EQUIPMENT
Clockwork Time Switch suitable for any tape recorder,

£3.15.0: Pillow Speaker, £1; complete outfit including Record-
er. Time Switch and Pillow Speaker., £27.10.0.

READY TO USEl R.C.S. PERSONAL SET

POCKET RADIO

= Designed for personal listenins

# N without disturbing others. Sup-
acd | plied complete with battery and

Y | earpiece—no extras to buy!

Sensitive one transistor diode®
circult gives quality reproductton ;
over medium wave band. Attrac-
Covers Medium]tive case with large tuning dial.
waveband. No bat-§ 1deal for use as tape tuner.
teriesneeded.Com-| ON1Y 3t x 24 x 1in. 27/6

pletewithearpiece. ONLY P.& P. 2!

BATTERY ELIMINATORS
The ldeal economical and safe way of running apy TRAN-
SISTOR RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. requiring voltages shown.
Types Available: 9v.; 6v.; 4iv. (single output). Size 3t x 3 x
in. PRICE 39/8 each. P. & P. 2/9.
ov. + 9v.; 6v. + 6v. or 4jv. + 4lv, (Two separate outputs).
Size 3 x 3 x 2in. PRICE 42/8 each. P. & P. 2/9. (Please state
output reguired.:
FOR THE CONSTRUCTOR
Easy to build CRYSTAL RECEIVER, 8/6. P. & P. 2/-.
SRSON ;T with earplece, 27/8. P. & P, 2/-.
bull% 3-TRANSISTOR SET with speaker. 37/6.
P. & P. 2/-. All parts avallable separately,

B.C.S. PRODUCTS (RADIO) LTD.

i1 Oliver Rd., London, E.I7. (Mail Order only)

Export Trade Enquiries Invited
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BARGAINS FROM

June, 1965

1 A complete basic guide—

BEGINNER’S GUIDE

TO COLOUR »
erence L. Squires
TELEVISION AM.Brit.LR.E.

Explains fully how the signals are created

in the television studios, how they are trans-

mitted and the tech-

niques used to re-

ceive and display
them.

128
pages
58
diagrams

£ et 7

Covers: Historical
futline - he
Colour Signal -
The  Chrominance
Signe! -  Colour
Transmission - Re-
ceiving the Colour Sig-
nal - Domestic Aerial
Systems - The Re-
ceiver Block Diagram
The SECAM Receiver
etc.

Only V5s. from ol
Booksellers . . . or in
¢qse of difficulty, 16s. by
post from George Newnes
ttd., Tower House, South-
ampton Street, London,

.C.2.
——————eN EWNES

BROADWAY ELECTRONICS

GARRARD A.T.6 HI-Fi Autochanger G.C.8 mono cartridge—
£9.19.6, post free.

GARRARD AUTOSLIM 4 speed changer—£6.10.0, post free.
12in, ALTHAM SPEAKER wiyh bullt in tweeter 3 ohm or 15 ohm
7.000 Gauss Magnet, Only 28/8, postage 3/6.

I' (17 x 15 x 8in.) designed to take a 12in. Heavy

HAYDON CABIN
Duty Speaker. 50/-, postage 7/6.
The Famous B.M.3 XTAL MICROPHONE with neck lanyard
30/-, Lable stand for above 9/8 extra. Xtal insert 7/3.

i AR PICK-Up complete with clip and screened lead—12/8.
3-WAY PUSH BGUTTO.\' UNITS. Each button operates a 4-pole

BARGAINS IN TRANSISTORS. Mullard RF Packs QC44 two
0C45, 12/8; AF Packs OC81D two OCBl, 8/8: OC44. 3/8; OC45, 3/
OCT1, 2/8; OC172. 3/-; OA81 dlode 2/3: 0C170, 8i6; AF 117, 6/6; ORP12.
light cell, 7/68; OC29. 12/8; OC33, 12/8.

TRANSISTOR ELECTROLYTICS 1, 2, 4, 5, 8, 10, 18, 32. 50, 100
Mfd. all at 15 volts—1/3 edch.

MceMICHAEL TELESCOPIC TV AERIAL 28in. extends to 431n..
Fitted with coax plug, will suit any set. Only 7/8.
CARTRIDGES, Acos 67-1G Low Output, 67-2G Medium Output
(1}5!;59-5 High Outpus. Garrard GC2 or GC3 all with mounting bracket

Ronette Sterso with mounting bracket, 25/-.
EARPIECES with cord and 3.5mm f)llg 8 ohm magnetic 3/
250 ohm. 4/-; 180 ohm masgnetic with clip 6/6; Xtal, 4/-; 3.5mm plugs
with nice long shank complete with jack, (-.
3.5mm plugs with nice long shank complete with Jack SCREENED,

4/~
TOGGLE SWITCHES, S8ingle pole with onjofl plate. /8.
NEON PANEL LIGHTS. 240v. A.C. Arcolectric, 2/8.

TERMS: C,W.0. OR C,0.D.

BROADWARY ELECTRONICS
92 MITCHAM ROAD, TOOTING, S.W.17

Phone: BALham 3984
(four minutes from Tooting Broadway Underground Sgation)

Ae——

www americanradiohistorv com
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dust slug and screening can, a

Sub panel
t

Components side

'”HH’

4%y
Flat battery

|
(e

S1

suitable one being the Aladdin
former and screening can.

Since the tuning of L1 is to be
fixed at 200kc/s a low-value
trimmer TC1 may be used and
the total capacity made up to
approximately 300pF by CI.

If the compression  trimmert
TC2 specitied is not readily
availablc a small variable capact-
tor with solid dielectric such as
the type sold with crystal sets
may bc used.

| Construction

i - The unit is built in a bhox
i il approximately Sin. x 5in. x I%in.,
L'... 2l there being plenty to  choose

from. sold as sandwich boxes. A
wooden box can also be con-
structed but a metal box st
not be used as it would screen
the aerial.

The parts may be positioned in
the box as shown in Fig. 2 and

To
receiver

Fig. 2: This component layout was found satisfactory for the plastic case used
for the prototype. The methods of mounting the components is largely a
matter of convenience, but thick elastic bands can be recommended for holding

the ferrite rod and battery.

The bias of both transistors is conventional and
the values chosen will provide suitable operation
conditions for a wide range of popular r.f. tran-
sistors such as OC44, etc.

Coils and Variable Capacitors

The tuning may be achieved by using pro-
prietary coils or winding one’s own.

If proprietary coils are chosen a suitable ferrite
aerial is the Repanco FS4. This covers long wave
only and has a suitable coupling winding L2. The
local oscillator transformer is any medium wave
coil with a coupling winding and screecned, a
suitable one being the Repanco XMAI6.

To wind one’s own coils the details are as
follows: L1 200 turns 36s.w.g. pile wound. L2
20 turns 28s.w g. close wound and adjacent to L1.
Both wound ncar the centre of a 44in. piece of
tin. diameter ferrite rod. L3 80 turns 36s.w.g. pile
wound. L4 20 turns 36s.w.g. close wound. Both
wound on a &in. diameter former fitted with a

LR
;1
p )
BY|R R
0 <0 0]

L3La

Fis. 3: Layout of components on the paxolin sub-panel.

fixing holes marked out. The
battery is held against the box by
bolting to the box a picce of
broad elestic band. The ferrite
rod may be held is place in the
same way.

The component sub-panel (Fig. 3) is a piece of
paxolin drilled with a fine drill to support the lead
wires of the components and the inter-connecting
of the components done on the reverse side, using
the component lead wires. Where wires cross, a
piece of slceving should be slipped over.

The sub-panel is held on to the box by a small
angle bracket.

Alignment

The unit is connected to the receiver and the
receiver switched on and tuned to a quiet part of
the medium wave band. Note this frequency then
move the receiver tuning by 200kc/s as indicated
by the recciver dial. Switch on the converter and
adjust its oscillator tuning (TC2) until the receiver
produces a change in background noise showing
that the converter oscillator is on the frequency
indicated by the rcceiver. Reset the receiver
tuning to its original setting and the 200kc/s Light
Programme should be heard. A slight adjustment
of the converter tuning TC2 may be required due
to inaccuracies in the receiver dial alignment.
Adjust TC1 for maximum signal and the unit is
aligned.

To assist in the initial alignment a long wire
aerial may be attached to the base of Trl via a
220pF capacitor. but on removal a slight adjust-
ment of TC1 will be necessary.

If it is thought that the quietest point has not
been found on the medium wave band a small
adjustment to the receciver tuning may be made.
followed by a readjustment of TC2 to regain the
Light Programme. In this way the Light Pro-
gramme may be brought up almost anywhere on
the medium wave band.

www americanradiohistorv.com
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ACTON, BRENTFORD AND CHISWICK RABIO CLUB
Hon. Sec.: W. G. Dyer, GIGEM, 188 Gunnersbury Avenue,
Acton, London, W.I3.

At the meeting held 18th May there was a talk and discussion on
“Antennae”. The Club meeting place is 66 High Road, Chiswick,
and meetings stare at 7.30 p.m.

BRADFORD RADIO SOCIETY
Hon. Sec.: E. G. Barker, GIOTO, 63 Woodcot Road, Baildon,
Nr. Shipley, Yorkshire.

On 29th April. there was a visit to the Spen Valley A.R.S., where
there was a talk on Manned Space Flight.

BROMSGROVE AND DISTRICT AMATEUR RADIO
cLy

Hon. Sec.: ). K. Harvey, 22 Elm Grove, Bromsgrove,
Worcestershire.

G6WI will give a lecture on |4th May, entitled *14Mc/s Operation
and Conditions™.

Meetings are held on the second Friday each month at the Co-op.
Rooms, High Street, Bromsgrove.

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.; P. ). Holland, G3ITZ O, Field House, 19 Kingsiey
Road, Gt. Boughton, Chester.

There will be a surplus sale on 11th May and G3DRB will present
a film show.

Meetings are every Tuesday except the first in the month, at
8 p.m. in the Y.M.C.A,, Chester.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Littles
over, Derby.

On Ist and 2nd May, there was the (44Mc/s Contest (portable
eyent) and on 29th May there will be the first 432Mc/s Contest.

OSPORT AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: ). T. Nightingale, 21 Pier Street, Lee-on-the-
Solent, Hants.

Recent activities have included a talk and demonstration on
Mobile 4 metre operation, and a visit to the Radio Museum of
H.M.S. Collingwood.

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: J. Ingham, G3IRM@, Lambert House, Greetland,
Halifax, Yorkshire,

On 25th May there will be a 2 Metre evening at the QTH of
G31GW, Rose Dene, Wood Lane, Hipperholme, Halifax.
HUDDERSFIELD AMATEUR RADIO SOCIETY
Hon. Sec.: R. Higton, S Brian Avenue, Dalton, Huddersfield,
Yorkshire.

The Club recently had a visic from members of the Spen Valley
Club. A favourable QTH has been taken over by the Club, so the
Clyb station will be on the air under the callsign GIHOV.

ISLE OF WIGHT RADIO SOCIETY
Hon, Sec.: M. Pettit, 18 Berry Hill, Lake, Sandown, 1,O.W.

The Society is running an R.A.E. course every Monday evening.
Normal meetings are ield avery Friday evening, and include
tectyres, a construction course and film shows. All meetinz': are
heold“alt the Club’s H.Q. at Unity Hall, Wootton Bridge, Nr. Ryde,
1.O.W,

MELTON MOWBRAY AMATEUR RADIO SOCIETY

PRACTICAL WIRELEM
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READING AMATEUR RADIO SOCIETY
Hon. Sec.: N. C. Taylor, G3ITOQ, 83 Stoneham Close,
Tilehurst. Reading, Berks.

The next meeting of the Club will be on 29th May. The meeting
will take the form of 2 full scale rehearsal for NFD and will be held
at the QTH of G5HZ, commencing at 2.30 p.m.

ROYAL NAVAL AMATEUR RADIO SOCIETY, G3IBZU
n. J. Matthews, H.@., H.M.S. Mercury, Leydene, Pétersfield.
ants.

The Society is holding a Mobile Rally at H.M. Signal School,
H.M.S. Mercury, to celebrate their Sth year in existenca.

Mobiles equipped for amateur operation will be able to get 2
“Talk-in" through GB3RN operating on 1880kc’s, 70-26Mc/s and
144-2Mc/s. G3BZU will be operating on 3720kc/s for mobiles
equipped for S.S.B. reception on that band. .
SALTASH AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: D. Bowers, 95 Grenfell Avanue, Saltash, Cornwall.

On 7th May, there will be an R.S.G.B. tape lecture, “Hints on
Mobile Operatign™.

SLADE RADIO SOCIETY
Publicity Officer: R. L. Jenkins, 42 Warwick Road, Warley,
Birmingham 32.

On 24th May there will be a lecture by Mr. D. Collins on Logic

and Digital Circuits.
SOUTH BIRMINGHAM RADIO SOCIETY
Hon. Sec.: ). Rowley, GTQO, 195 Castle Lane, Solihull.

On 20th May, there will be the half-yearly Junk and Surplus Sale
and on |7th June there will be a demonstration and display of
Heathkit Products.

SOUTHGATE, FINCHLEY AND DISTRICT GROUP OF
THE R.5.G.B.

Hon. Sec.: R. Wilkinson, GITXA, 23 Ashridge Gardens,
Palmers Green, N.I3.

On 13th May there will be a talk by Truvox Ltd., postponed
from some months back.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds.

There was a talk on Manned Space Flight on 29th April, and on
13th May there will be a visit to Wharfedale Wireless Works, at
Idle, Bradford.

WEST KENT AMATEUR RADIO SOCIETY
Hon. Sec.: H. F. Richards, |7 Reynolds Lane, Tunbridge
Waells, Kent.

On 23rd April there was an Exchange and Mart evening. On the

f4th May final arrangements will be made for the NFD.

WIRRAL AMATE{JK RADIO SOCIETY

Hon. Sec.: A. Saed, G3IFOO, 31 Withert Avenue, Bebington,
Wirral, Cheshire.

On 30th April there was an “‘expedition” covering top band 4
and 2 metres.

ALL this —

Hon. Sec.: D. W. Lilley, GIFDF, 23 Melton Road, Ashfordby
Hill, Melton Mowbray, Leics.

On 27th May there will be a visit to the shack of Mr. D. Fisher.

All meatings are held in the St. John Ambulance Hall, Ashfordby
Hill, Melton Mowbraz‘.

MID-WARWICKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec.: H. C. Loxley, 5 Guy Street, Warwick.

At the meeting on 3rd May, there was a talk on $.5.B. Reception,
and on the |7th J. Beam Aerials Ltd., will give a calk about Amateyr
Aerial Arrays.
ggSTHERN HEIGHTS AMATEUR RADIO SOCIETY,
HMon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax.

The Club has recently obtained a licence (callsign G2SU) which
is a re-issue of one of the founder member's callsign.

The meetings are held at the Sportsman Inn, Ogden, Nr. Halifax,
at 7.30 E.m.

On 12th May there wiil be a visit to Manchester airport and on
26th May, thers will be a recorded lecture by the late G2SU on
Microphones.

Experimental Slot Aerial for BBC2
Reforming Electrolytics

How to cure Line Scan Ringing
The C.R.T. and its uses

and more in

PRACTICAL TELEVISION
JUNE issue—out May 20—2/-
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FASCINATING TO BUILD MARVELLOUS TO USE

to do with this set except the light-

No set in the history of radio has ever
captured the public’'s enthusiasm as has
the world famous Sinclair Micro-6
Never was a set so smali, never so
efficient and powerful. Smaller than a
matchbox, the Micro-6 brings in
stations from all over Europe for your
pleasure and entertainment (unless you
use it in the U.S.A. or Australia, for

weight earpiece is contained in the
minute white, gold and black base which
is small enough to be held in a tea-
spoon! The many attractive features
of the Micro-6 include an unusual and
original 6-stage circuit, powerful A.G.C.,
bandspread for easy Luxembourg
reception, vernier-type tuning and three

A.G.C.
1 1
1st R.F. 2nd R.F.
Amp. Amp. "] Detector
1st A.F. 2nd A.F. 3rd A.F.
Amp. Amp. Amp.

example). It performs with fantastic
efficiency in cars, buses, trains as well as

steel-framed buildings, yet everything
TRANSRISTA nylon wrist strap for

All parts including tran- ,
sistors, case, dial light-
weight earpiece and in-
structions come to )
wearing Micro-6 on wrist 7/6

SINGLAIR MIGCRO-6

special M.A.T. Transistors. Tunes over
the medium wave-band. The instruc-
tions make building easy.
'
MALLORY ZM.312 MERCURY
CELL (2 required) each I/H
Pack of 6 ZM.312 cells 10/6

Three
transistors (MAT) are used to provide two
stages of R.F. amplification, followed by
an efficient double diode detector which
drives a high-gain 3-stage A.F. amplifier,
Powerful A.G.C. applied to the first R.F.
stage ensures fade-free reception from the
most distant stations tuned in and the set
measures only I3 x I*/,, x 4 inch.

BLOCK DIAGRAM OF MICRO-6

special Sinclair Micro-Alioy

INCLAIR TR730 AMPLIFIER

Designed specially for use with Micro-6

A Sinclair design which enjoys enormous popularity. The
SIZE & TR750 amplifier makes a powerful car, portable or domestic

) radio used with the Micro-6. With its own built in volume
2” x 27 control and on-off switch, the TR750 has a full
750 milliwatt cransformerless output for
an input of 10mV into 10K ohms. Frequency
response from 30 to 20,000 ¢/s + IdB.
For standard 25-35 ohm speakers.
Also makes a record reproducer.

All parts with instructions

come to 39/6
Ready built and tested 45/-

SINCLAIR MICRO INJECTOR

Thi= ingeniousty designed device
generates and injects a test signal
into anv part of audio or radio
equibment at any
frequency  trom 1
kels to 30 Me/s by
means ol which 1t
becomes easy  ta
locate taglts raptdly
andaccurately . Mea-
sures 14/, x 13/, x }in,
excluding probe.,
With full instruc-
tions.
No constructor
should bhe without
a Micro-Injector.
Puarts tor
butldina come 11)2716 32/6
Readwy hinlt and tested

X20

See next page
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Complete Kit of parts
and X-20 Manual

£1.195

Built and tested £9.19.6
x-20 power umic £4,19.6

‘New design - New power!

First to bring P.W.M. to constructors, Sinclair now take amplifier
design even further ahead with the Sinclair X-20. This elegantly
styled amplifier has all the qualities demanded of the costliest hi-fi
equipment, but it costs many times less, and is far more efficient.
With 2 maximum output of 20 watts R.M.S. (British rating) the X-20
gives you power and power to spare. it provides unsurpassed quality
too, and is so designed that for very little outlay, you can add the
tone and volume control system of your choice to the pre-amp stage
included in the X+~20. This is the ideal amplifier for stereo reprodu_c-
tion, and the X=20 manual included with this amplifier gives full de;allg
of how to make a stereo assembly, The X-20 measures only 8} x 3¢
x I”—dimensions which will inspire constructors to build to entirely
new pty, of design and lay

and the X-10 for those requiring a
less powerful P.W.M amplifier

Although the X-10 has been superseded in power by the X-20 this
superb Sinclair integrated P.W.M. Amplitier and Pre-amp. gives
yon all the advantages of quality and efficiency which makes these
Sinclair designs so outstanding.in every way. Many thousands of
X-10's are already in use and this unit will go on giving service
thz:s cages where its power is likely to be best suited to your
listening conditions. Prices.boo are par#icularly attractive. An X-10

e £5,19.6 °8

RBeady buili £6.1 9.6 x-10 Power supply unit £2.14.0

For 12-15V operation. Tone conirol sysiem is added o choice.
Power output & watts B.M 8. 10 watls peak.

The oomplete kit costs only

FULL

SERVICE
TO ALL SINCLAIR CUSTOMERS

\June, 1965

20 WATT
COMBINED

AMPLIFIER
AND PRE-AMP

@ No. of transistors—I12

@ Output stage uses newest silicon
epitaxial planar transistors and re-
quires no heat sink,

@ Frequency response—20 to 20,000 c/s
4 1dB

@ Total harmonic distortion—0.1% at
10 wates R.M.S.

@ Input sensitivity—ImV into 5 K ohms
@ Signal to noise ratio better than 70dB
@ OUTPUT INTO 7.5 ohms

20 watts R.M.S, music power

I5 watts R.M.S. continuous
® OUTPUT INTO I5 ohms

15 watts R.M.S. muysic power

12 watts R.M.S. continuous
@ Low pass filter in output stage

@ Power requirements—36Vdc at
700 mA

@ P.R.F. 65-75 ke/s
@ Overall size—84" x 33" x |”
@ Total weight—4{ ozs.

FACILITIES AVAILABLE

SINGLAIR RADIONICS LTD.

www americanradiohistorv.com
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WHAT YOU SHOULD KNOW ABOUT
THIS BRILLIANT A1 SINGLAIR DESIGN

nyL

; N
SQUARE WAVE

1» | efto nack H CURRENT _{ ll.l:uoulj | oureur itTen Lik
GIntRaton " | inticRatoR avoir Switen STAGE
BTy

Hlustrations show schematic diagram in simplified form
of the principal stages used in the Sinciair X-20.
ies the very latest in transistors and quality

INPUY

Moo

It embod
components.

WHY P.W.M. WAS CHOSEN

This advanced form of Pulse Width Modulation used by
Sinclair in the X-20 offers many important advantages
over conventionally designed amplifiers. These can be
summarised briefly as follows:

I. Completely faithful reproduction of the signal fed
into the pre-amp. stage.

2, Brilliant transient response.

3. Absolutely flat frequency response at all power levels,

4. 959 energy conversion factor—power is not dissi-
pated in unwanted heat.

5. Fantastically compactsizein relation to poweroutput.

6. Prices that make it possible for everyone to enjoy
hi-fi at its very best.

PULSE REPETITION FREQUENCY

In the interests of quality the P.R.F. must be as high as
possible without extending into the region of radio
frequencies. In the X-20, the pulse repetition frequency
is between 65 and 75 Kc/s, a value which is found to
satisfy the most stringent demands likely to be made
upon it in terms of uncompromising quality. This
frequency is generated within the circuitry of the X-20
itself and the output has rise-fall times of less than 0.2
micro-seconds, a value sufficient to ensure maximum
efficiency in energy conversion to the loudspeaker
with perfect reproduction of the audio signal itself.

OUTPUT STAGE—95 ¢, EFFICIENT

Rise and fall times of less than 0.2 micro-seconds are
achieved by using silicon epitaxial planar output
transistors which makes the efficiency of the output
stage at least 95%. Thus only | watt is dissipated in
each of the output transistors when the amplifier is
giving an output of 20 watts.

The complete linearity of the integrater and careful

i GUARANTEE ORDER FORM

Suarantee

I Please send me

l Should you not be completely
satisfied with your purchase

| when you receive it from us,
your money will be refunded

l in full and at once without

' question, Please quote PW.6
should you prefer to write

| vour order instead of cutting

' out this coupon.

for which | enclose Cash/Cheque/Money Order

value £, iiniiiinnen, Booonomaooooo d.

The Sinclair X-20 integrated Pulse Width
Modulated Amplifier and Pre-amp marks a
further important advance by Sinclair in the
development of entirely new and original
amplifier designs. Many months of research
and development have gone into its produc.
tion and wunits have been subjected to
impossibly severe working conditions with
sensationally satisfactory results. The X-20
has even been run flat out continuously and
at the end has still shown no signs of strain
or distress.

modulator design ensure absolutely negligible distor-
tion right up to the maximum output.

LOW-PASS FILTER

A low-pass filter cutting off above 20 Kc/s built into
the output of the X-20 ensures that the output transis-
tors always “see” a high impedance at the P.R.F.,
making the amplifier widely tolerant of the type of
load to which it is connected.

PRE-AMPLIFIER

This consists of three transistors with two negative
feed back loops which define the gain and ensure an
absolutely flat frequency response. The sensitivity is
sufficient for all types of pick-ups. Provision is also
made for connecting high-output devices such as F.M.
Tuners and Tape Pre-amps.

TONE CONTROL SYSTEMS

The Manual inciuded with the X-20 Amplifier details
a variety of tone and volume control systems, any one
of which may be added to the amplifier for very little
outiay. Full information on stereo operation is also
provided, of course.

POWER SUPPLY -

A special A.C. Mains operated power supply unit is
available for the X-20, delivering 36 volts D.C. Full-
wave rectification is used, and the unit is supplied
ready built in a completely enclosed steel case.

£7.19.6
Ready built and tested  £9.19.6

AC Mains Power unit for up ta two X-20's £4. I 9.6

Complete Kit of Parts including
Transistors and X-20 Manual

NAME ...,

ADDRESS......ovcvierriiirrsrnicsnecssarnenseeerarans
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o SOUND RECORDINGS

A UNIQUE BUY. Recording :ape. top
brand. 7in., 2,400ft., D.P., 25/.; 5iin.,
1,200ft.. 19’6. P. and p. /6 per spool.
Bargains in all sizes. S.AE. for list.
We repair buy and sell Recorders.
E. C. KINGSLEY & CO. LTD., 132
Tottenham Court Road. London.

RECEIVERS & COMPONENTS

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

tine or part
rowords to i

3

ner

Advertisement
Wireless,™
S,

addressed tn

Manager,  ‘Practical

Fower House, Southampton
London W,C.2

RECEIVERS & COMPONENTS

(continued)

TRANSISTORS: PNP from 7d.; NPXN
high guin from 5/-. Power types, 20
watt, from 7/6; diodes 6d. All guaran-
teed. S.AE. List. LONGLAND'S,
Mansfield Place. Ascot, Berks.

TRANSISTORS AT GIVE - AWAY
PRICE! NKT 124 5 Switching lrun-
sistors. Also capable of being used in
all stages of a superhet, 6 for 10/-.
OCT1 equivalent 1/- each. 25 for £1
or £3 per 100. Miniature earphones
with plng and lead 5/-. Tramsistor
electrolyvtics 1/6 each. Brand new 4in.
speakers 10/., Goods under 10/. add
6d. postage please. G. F. MILWARD,
17 Peel Close. Drayton Bassett, Staffs.

TRANSISTORISED SIGNAL INJEC.
TOR. Complete kit of components
and clreuit of injector for testina
amplifier or radio. 10/. only. Post
free. G. F. MILWARD, 17 Peel Close.
Drayton Bassett, Staffs.

BRISTOL’S SHOP
For Radio & TV Components
THE RADIO SHOP
The Haymarket, Bristol |

INEXPENSIVE
Valves, Autochangers & Amplifiers

WE HAVE large stock of surplus com-
ponents to dispose of, so we have
decided to offer you a mixed parcel
of 200 items for 45/- post paid. You
won't be disappointed. — GEORGE
HANNINGTON, 88 Latimer Road,
London, W.11.

QUALITY COMPONENTS, guaran-
reed. S.AE_for latest leaflets. J.
KINDER, 6 Hooker Road, Heartsease,
Norwich, Norfolk.

RESISTORS! You can’t resist these!
1.000 assorted waftage and  value.
Cannot be repeated at £2/10/- per
1.000. G. . MILWARD. 17 Peel Close,
Draylon Bassett, Staffs.

MUST CLEAR! Silly Pricest Turret
Tuners, mostly Plessey, 2/6 plus 2/-

post or £1 dozen post free. Worth
more for the componenis alone.
Speakers. removed  {rom TVs, all

tested, 7in. x 4in.. bin., 5/« plus 2/-
post or £2 dozen post {ree. STROUD
AUDIO, Paganiull Lane, Stroud, Glos,

MARCONI CANADIAN RECEIVER
N

. 52 Shipping,
Amateur,
& Droad-
cast. Mag-
nificent 10-
valve  re-
eiver in
three swit-
ched wave -
bauds ¢
crmg 1
16 Me/
y - 150
metres).
plus K]
valve
¥ wtal ¢
brator employing dnal crystal to provide marker
check at 10-100-1000 ke/s. One BRI and two 1K
stages,  Other relincments: valve, 1T, and Signal
check meter. Lnternal L speaker and two 1/
I'hone outputs with « heed  control. JH SRS DY
Gain, Noise Limiter, Filter. BFO_ Heferodyne piteh
control, Wile and 2 ow  Bandwidth, Man or
AViZon CW & R'F. Fast and 8Slow tnming with lock.
Additional O8C Funing (plns & minus).  Power
requircments 11T L60v. 60mA; LT 12v. L) amps.
gize 15 x 14 x Min, Fully tested and wolking.
ONLY £0.19.6, Carr. 15/6 or complete with Power
supply unit suitable for 113/230y, AU wains and
12v. DO, £12.19.8, Carr. 20/-,

4 VALVE 4 WATT AMPLIFIER
“C” Core transformers
A.C, Mains 1101230 voits
600 ohms of high inped-
ance inpmt. Output 3 or
600 ohms (state choice)
Controls: OnfQIf switch.
Gain control,  Indicator
light. Valve inspection pancl. 19 x 7 « 7in. Brand
New in makers cartons. 79/8, Carr. 10/-,
TELESCOPIC AERIAL MASTS. ‘Tubular stecl
capperised, spray finish, ring cam toeking on each
section provides for till or any height required.
switable all fixings aml hase locations.  Bottom
section 13in. diameter, 200t (4 section) Closed 5it.
fin. Weight 161h, §5f=, Carr. 5/- G4 0 (6 seetion)
Closed 61t. tin. Weight Ylbe, 75f-. Carr. 5/f-.
Further height by adding 3-41t. Wiipsections 13/6,
Carr. 4je Special price for quantiies.

WAVEMETER CLASS D

R & R RADIO & T V SERVICE

Dept. P.W.

MARKET STREET, BACUP, LANCS.
Telephone 463

SALVAGE VALVES Tested before despatch

6F13 4/6 1oPl4 §5/- PL82 3/6 2P+ 6/8

6LIS  4/86 uoP5 /8 LUxul /8 s0Pl6 5/

EFs0 1/6 s0P+ 7/~ loKL  1/8 PCusy 4/

BOLs? 8= GFLS 5/ 202 5/ ICLS3 5/
SOFL1 5/- PYsl 3/g
Pyszs  gf- L3aul 6/
BULGT 5/- 10PL3 5/6
BIL 28 2001 2/
KCegl 3/« 30Pi2 5fe
EYs6 4/« PY83 5/«

U329 bBf- PUL32 §f-

Speakers, Ex-TV, »5in. round, 6 x 4in., 3/6; 8in.

round, 6f-; post 2/s.

Line Output Transtormers available. State set

model
Turret Tuners, 8/-, post 2/~

No.

Scan Coils, etc. Quote set mode! No. with all en-
quiries and B.A.E. for prompt reply. Al goods
subject to satisfation or money rerunded.

band

also 4,000 Ke/s.
8,000 Kefs. Supply
A v, DG impnt.
& Complete with twin
eryatal, Ay new,
PRICE 62/6.

Lo Uy ool

o @ ormriimat

CREED TELEPRINTERS. 7B Used condition.
I'rice from £15, ('arr. 30/-

MOVING COIL HEADPHONES. (BRAND NEW).
Chamois padided, cowplete with jack plug, 15/6.
PPast 2/~ also available with matching moeving coil
Microphone, 19/6, post /-

B44 MK. III, Dipole aml rod aerials 30f- per set.
P. & I 3= Microphoue with ¢onnecting plug 15/6,
Battery mput and phone plugs, 5/-
L 1w,

All No. 19 Set parts available.

Many other bargains! N.A.E. all enyuiries.

A.J. THOMPSON
“EILING LODGE”
CODICOTE, HITCHIN. HERTS.
Phone: CODICOTE 242

www americanradiohistorv.com
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RECEIVERS & COMPONENTS

(continued)
TRANSISTORS, UNMARKED, UN-
TESTED, 40 for 10/-, p. and p. 1/-

4 packels post free, Relays. thousuands
of Lypes, special cutaogue {free.
General catalogue of . echanical and
E'eclrical Gear, Tools. etc.. 5.000
items free. K. R, WHISTON (Dept.
PRW i, New Mills, Stockport.

DIRECT TV REPLACEMENTS LTD.,
largest stockists of TV Components

in :he U.K. L:ne Oulput Transfor-
mers. Frame Output Transformers.
Deflector Coils for most makes.

Official sole suppliers for many seb
makers. Same Day Dispatch Service.
Terms C.O.D. or C.W.0. Send S.AE.
for quotes. Day and Night Telephone
GIPsy Hill 6166, 126 Hamilton Road,
West Norwood. S.E.27.

GUARANTEED NEW AND TESTED TRANSISTORS

Money returned if not satistied
2: XA 104 NA 2042 XA LLL: XA (12, 1/8 each.
O 168, 2/4d. each.
9: 00 132 OC 44 OU 452 OC T4, 3f= each.
X

:-1.1 dpots, 9d. each.
General purpose dinde, 8d. each.
Rectitier 13 8M, 8f- each: BYZ 13, 8/~ each.
send S.A.E. for Sfull Price Lists of transistor
components valves. eic.
CLEVELEYS ELECTRICAL
ENGINEERING COMPANY
Dept. P.W., Bank Chambers, Poulton le Fylde, Lanos

TRANSISTOR PORTABLE TRANS-
CEIVERS. Model STR64 with 9
transistors each unit (steel cases).

Ruange 5 miles. Superhet crystal con-
trolled on transmit and receive. Hualf

price £15 pailr. ZEL. RADIO
SERVICE STATION, 124/138 London
Road, Manchester 1, Lancs. Phone

Ardwick 3505.

TAPE DECKS — B.S.R. 2 track new,
boxed £4/10/- carr paid. Tuning
Capacitors, S.wW. Midget 50 pf 1}
spindle, 2/3 each, 5 for 10/-. Bulgin
mains S.W. D.P. on off toggle, S300,
2/3 each, 5 for 10/-. G. A. TAYLOR,
80 Nasmyth St., Denton. Lancs.

SIGNAL GENERATORS, Marconl
TF:144G, 8 to 25Mc s. £7; also Marconi
TF380G. 10 to 150Mc/s. £4, Buyer
collects. HARTLEY, 11 Pollard Road,
London, N20.

8.F 375V Unused Tag-ended Electro-
lytics, 11/- per doz. post paid. 2
Colcbrook Avenue, Southampton

VLY, Receivers PLo4 (1R1392), 100 to 150
Me/s. 13 valves, tuning meter. Good condi-
tion and complete with conversion instrue-
£3.10.0, carriage 15/-.
‘ials, Substantial base and eight
s to maKke any length up to
24 {t., 35/-, carriage paid. 12in, sections,
any number fit togcther for 18 Set, etc.,
4d. each. Post 1/- any number.
. nic Insulated 3-Gang Variables, 56 x
5PF, 3/6. post 1/6.
lian Chamois Padded
r 19 and 22 Set
adian Carbon M
jack, 4/6, post 1/6.
(Curriuge charges applv to England and
Wales only)
Telephone: Worthing %097

N 4042 PORTIAND
— ROAD. WORTHING

Head and
ete., 10/-, post
s with lead and
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RECEIVERS & COMPONENTS

(continued)

RECEIVERS & COMPONENTS

{continued)

At POST FREE BARGAINS: Guaran-
teed set tested Valves, EF80, EBS!, 8d.
each: ECL80, 2/-; ECC82, PY3:. PZ30,
3/- each: PY80, Pv82.
3/8; PL82, PCF80, 3/8 each: 20P1.

EBF80, N37, 4/3 each: PL33, us.
PL81, 4/9; 10P13, 6/3. S.A.E. for list

RADIG ~ CO

or enguirles. Al M-
PONENTS. 14 The Borough, Canter-
bury, Kent.

SPEAKER REPAIRS. cones fitted
Satisfaction  guaranteed. L. 8
REPAIRS, Pluckley, A.shrord Kent.

POWER TRANSISTOR BARGAINS:
150124 @

ELECTROLYTICS, 8mF 150V }* x 14 W/E

x4
kl.{ Germanium Dlode;sj, 3/6doz., wlretndeéd

All Guaranteed.
HOLLY ELEC 1C8, Holly

Ford End. Chalms{ord Essex.

ouse,

" HEATHKITS ¥ can now be seen in
London and purchased
terms. Free brochure. DIRECT TV
REPLACEMENTS LTD.. Dept. PW17/9,

26 Hamilton Road., West Norwood,
S E.27. GIPsy Hill 6166.
POTENTIOHETERS 250Q21W, S00Q2

IW, 5000w, 2.5kiW, Skiw, 25kiwW,
SOldW SOkiW, 100kiw, |OOk§W ISOkIW
200k v, 400k |W, SOOkiwv, | iN
| Meg. W, |.5 Meg. {WI.5 Meg. }

Meg |W. Your selection. 15/. per dozen

SILVER MICA CAPACITORS. 4pF
to SO00PF. 86 per doz., your selection, give
alternatives.

CAPACITORS. 50 mFd, 50V, 9d.; 500
mFd, 50V. 2/8 ea.; 1000 mFd S0V, 374 ea.;
|00/200 mFd, 275V 7'4 ea.; .0l mFd, 19,
200V. §'- per doz.; .02 mFd 20%,, 250V,
3/6 per doz.: .02 mFd 209, 200V 36 per
doz.; 0.1 mFd, 25", lSOV. 3/6 per doz.;
0.1 mFd, 150V, 2/6 per doz. Many others
available. Send for list.

RESISTORS. W to 3W, 1% to 109, é/-
per hundred, our choice.

METAL RECTIFIERS. 400V, Max. RMS
150mA, 2/ each.

TRAMSFORMERS. Standard Mains Input,
6.3V, 10 amps. output, 1276 each

VALVE HOLDERS. B7G Chassis mount-
ing or PC mounting or suitable for screening
3/. per doz. Qctal chassis mounting, 3/ per
doz.

Postage and Packing for orders under
£1, H<, under £5, 2/-, above £5. free.

TRANSUNITS LTD.

79 HIGH STREET,
WALTON-ON-THAMES

Telephone: Walton-on-Thames 2136}

3/3 each: PL83 |

EXCLUSIVE OFFER

V.H.F, Receivers, £5-100 Mc/s,
and 100-185 M/cs.

PYE PTC 114, 83-100 Mo/s., 12 Volis D.C.~
£ This is an 11
i valve  double
superbet receivs
er operating on
one  Oxed 1ree
quency between
- B3 - 100 Me/w.
erystal controls
led. using mid-
P get valves
thronghout.
These sets weie
made for mo-
- T blle use (Police
(‘ar ere.) and thﬂn‘ore operate Irom a 12 volt D.C.
supply.  Supplied jn 6rst claes condition cowplete
with rhe Speaker In-the control box, tuning data,
circuit diagram and complete crystal fontnula. [deal
for commercial, 4 rpetres ammeters (70.2) ete.
300 only. to be ofiered at 70/s, post 6/, or tuned to
any requested frequency in the above range. Sup-
plied with crystal, air tested and beach vhecked,
48/~ estia. LUontrol Lox 8/8d (oot necessary).
PYE PTC 704. 100-185 M/cs., 100-250 Volts A.C.
This et using
14 valves, feats
urisg  (uting,
noise  limiter,
ANV.C,, double
superhet  and
speaker vutpat.

perating
on  one fixed
frequency  bes
tween  100-185
Mcls. erystal
contralied, mids ¢
get valves, pow-
ered by 100-250 voits A.C. Case front coloured in &
very attractive DNminso Blue. These seta are sold
in first class condition with tuning data, circuit,
full crystal tormuja. Few only st 150/« carr. 10/,
or tuned to any requested frequency In the above
rapge, supplied with crystal, ai1 tested and Lench
checked. 48/ extra.

J. T. SUPPLY ¢O.

36 MEADOW LANE, LEEDS i1

FOR SALE
APPROX 170 P.W.s. Ex. WHY. 52
Grove Rd., Tot., N.15.
TV CHASSIS, 110 with v.h.t, store
soiled, £5 including carriage. NEW
19in. TUBES with small Spot burns.

£4 incAudm%carnage C.W.0. TRURO
VALVE SUPPLY LTD.. Carclew St.,

Trurs, Cornwall
MADE L]

MORSE gasy !

The famous RHYTHM RECORDED
COURSE cuts the practice time down
to an absolute minimum.

One studen:, aged 20. took only 13
DAYS. and another. aged 171, took
only 6 WEEKS to obtain a G.PO,
l'?/.(a& certificate. If you wish to read

orhe easily and naturally, please
enclose 8d in stamps or two inter.
national reply coupons for full
exp.anatory booklet

To G3ICHS,
45 GREEN LANE, PURLEY, SURREY.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS
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FOR SALE

{continued)

SENSATIONAL SsCoOOP Pamous
manufacturer's clearance jtems. 6V
| printed clrcuit. Transistorised Record
Players. Plays all microgroove
records. Budlt and working but ma,
require slight attention. Made to sell
at over £20—Qive away at 39/11. Also
quality 6V 3-speed motor and turn-
tuble 19/11, with pick-up 208/11. 3in.
25 ohm P.M. Speakers 7/6, or 3 for
20/-. All p. and p. paid. BARGAIN
CORNER, 22 Birchall Road, Rushden,
Northants,

1 240+ ELECTRIC POWER auzzEs

[TTIN from 12 CAR BATTERY
 AMIRICAN DYNAMOTOR UNIT

VPUSETRENEREEERT Jypet12v. outpet 20072601 ot 188 19 228 watli.
® Puilact far T(LIVISION. POWER TOOLS and il
{ Wnlvaisal AC/0C FLICTRICAL FQUIPBHNT. gires
wardertul tusalts. Price ONAY £ B + m4 catridge.
A Sexd stamped sowsleps far full iUustrated details
A W SOENTING PROBUCTS, CLIVELLYS, Lngs

“ Practical Wireless " 270,
" Wireless
Other radlo books. Box

OFFERS:
" Practical Television ™ 62,

World 0
No. 58.

NOW
READYL!. .... ..

instrument
case assembly using our *Die Strip”.
The strip has becn specially made for us at
Birmingham on qty. production, for low
price to the public. It is made of high
strength alloy and will enable any one to
assemble an instrument case or cabinet
in minuces. Full details of these products
will be sent free. Please send large
envelope self addressed.

88 set transmitter/receiver. Chassis less

valves, 20/ each. Post paid.

Copper Laminate Board, single or double
sided, 5/- per square foot panels either
type 3ft. by 4ft., 33/-,

High Stab Resistors, 5%. éd.; 2%, 9d.:
19%. V-, Every six packed in 7-compartment
Imtn finish component box.

Speakers, 3 ohm P.M. 5in,, 8's, &in,, é/s,
7 x 4in., , 8in., 8/., I0|n ll"

Please send S.A.E. for full Lists of other goods
on offer.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRE

YUKAN

SELF - SPRN

YUKAN Aerosol apraykit contains 18 ozs. fine
Quality durable easy ipatant spray. No stove
baking required. Avaliabie |n Grey Hammer at
14/11 ‘at our connter or 15/11, Carr. paid, per
push-buttan selfapray can.

SPECIAL OFFER: 1 can pius optlonal transterable
4nap-on trigger handle (value B/} for 18711,

Get thiz Air Dvymv Grey. HAMMER FINISH now—

IT'S AUPERB . THE PUSH.-BU TTON WAY!
Flease enciose cheque or -_ .
P.0. (or total amount to: o ~
YUKAN g
Dept. P.W.6

3072 EDGWARE RD.,
LONDON w.2
tClosed Thurs. aftermoons, open il deoy Sals.

Choice of 13 .el(--pn[v“ plain oolours and prismer
{ Motor cat quality) aleo available,

www americanradiohistorv.com
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FOR SALE

(continued)
CONDENSER BARGAIN! Miniature
Paper Condeasers iin. x Ln.
for transistor sets. .0001. .001,
005, .02, .4.F, also small 500u0F
2.2.uF Condensers. All 7/6 per
£3 per 1,000, G. F. MILWARD, 17
Peel Close, Drayton Bassett, Staffs.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE
(continued)

June, 1965

SERVICE SHEETS

COMPONENTS new and used, Bargain
prices. S.AE. list. CUMMINGS, 6
Holly Street. Salford 5, Luncs.

WANTED

ELECTRIC SOLDERING-IRON

FANTASTIC
BARGAIN OFFER

Lightweight Pistol Grib handle
40 watt, 240/250v. A.C. Solid
copper bit. Detachable handle

formscover for iron whennotin

use. With 4ift, Salety 3-core

flex. Indispensable for

every Ah‘l;)me handy- ONLY

man. con to model

makers and a4 necessity 9, 6

for every wireless en-

thusiast.  Offered to P.&P.

you at this new amaz-  1f

ing price.

C. H. SERVICE, (Dept. P.W.3)
i Lusted Hall Lane, Talsticld, Kent.

HAMMER  FINISH PAINT. The
modern finish for electronics. Can be
brushed or sprayed. Blue or Silver.
2}0z, tins 3/6, post 8d; ipint 7/6, pos:
1/9; 1 pint 15/-, post 2/9. Orders over
30/- post free. Retailers supplied.

write for details, Amazing results!
Return of post service. FINNIGAN
SPECIALITY PAINTS (PW), Mickley
Square, Stocksfield, Northumberland.

WE BUY New Valves for cash.
or small guantities. old iypes or the
lavest. Send details. Quotations
by return. WAILTONS WIRELESS
STORES. 15 Church Streel. Wolver-
humgi.ton

laree

AMATEUR TRANSMITTER. WorkingZ
for MCW/CW Shortwave. Write.
CAMPBELL. 68 South Mains Road,
Milngavie, Glasgow. Baclose S.AE,

SERVICE SHEETS. Radio and Tele-
vision, 3 6 post paid. VEST AND
EMERY, 17 Hollgarth St.,, Durham.

SERVICE SHEETS, Radio. TV. 5,000
models List 1/-. S.A.E. inquir:es.
TELRAY, 11 Maudland Bank, Preston

SERVICE SHEETS for all makes of
Radio and TV. 1925-1965. Prices from
1/. with f{ree faull-finding guide.
S.A E. inquiries. Catalogue of 6.000
models 1/6. Valves, mcdern and
obsolete. Radio TV~ Books. S.AE
Lsts. HAMILTON RADIO. Western
Road, St. Leonards. Sussex.

WE BUY New Valves and Transistors.
Amphfiers, Short-wave Receivers and
Components. ete. A.D.A. MANUFAC-
TURING CO., 116 Alireton Road.
Nottingham.

SERVICE SHEETS, also current and

obsolete Valves for sale. JOHN
GILBERT'S TELEVISION. 1lb Shep-
herd's Bush Road, London, W.l2.

Phone: SHE 8441.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return

\V'VILLIAM CARVIS LTD.
103 North Street, Leeds 7

S.E.S. SERVICE SHEETS for all TV,
Ruadio and Tape Recorders, ete, List
1/6 plus S.A.E. SUN ELECTRICAL
SERVICES. 38 St. George's Road.
Haslings, Sussex.

SERVICE SHEETS
Callers welcome.
South Street,

(75,000) 4/- each.
Always open.
Oakenshaw, Bradford.

URGENTLY WANTED, new modern
Valves, Transistors. Radios. Cameras,
Tape Recorders and Tapes. Watches.
Tools, any quantity. S, N, WILLETTS.
16 New Street, West
Staffs. Tel. 2392

Bromwich,

TRANSISTORS

I« each. Red or White Spots.
2/ each. XAI0l, XA102, XB103,

OA90, XAlll, XAl12, OC430,
V10/IS.
3l each. OC44, OC45, OC70,

OC71, OCs8l, OC8ID, XAlSI,
XB104, XClol, XCIOIA,
OCl169, OC200.

4. each. AFl14, AFII5, AFI16,
AFl17, OCI170, OCI71, XAl03,
XAli6, XB102, XBI105, XCl2I,
XUéll.

5/« each. OClI39, OCI40,
OC204, ORP60, XA701, XA703,
GET7, GET8, GET9, XCl4l,
BY 100, OA2II.

10- each. OCI9, OC22, OC25,
OC26, OC28, OC35, 25013.

ZENNER DIODES

4.7v. to 30v., tw. 316, |.5w. 5/,
7w. 6! each.
Plus many more. Send 6d.

stamps for full list and eq. chart.

B.W.CURSONS

78 BROAD STREET
! CANTERBURY, KENT

A PROMPT CASH OFFER for your
surplus  brand new_ Valves and
Transistors. R.H.S., Beverley House,
Mannville Terrace. Bradford 7.

MISCELLANEOUS
CONVERT ANY TV SET into an
Oscilloscope. Ins‘ructions and dia-

grams 12/6. REDMOND, 42 Dean
Close. Portslade. Sussex.

—ELECTRONIC MUSIC?

Then how about making yourselt an
electric organ? Constructional data
available—(ull_circuits., drawings and
notes! It has 5 octaves. 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing.

Write NOW for free leaflet and further
details to C. & N, 20 Maude Street,
Darlingten, Burham. Send 2id. stamp.

METAL WORK

METAL WORK. All types cabinets.
('lmssxs rucks. etc., to your specifica-

ons. PHILPOTTS METAL WORKS
LTD Chapman S8t,, Loughborough.

_ CABINETS e CASES
- CHASSIS

Anything in metal, “One-offs” a pleasure
Send your drawing for quote
Stove enamelled in any professional finish

MOSS, WATSON

40 Mount Pleasant Street, Oldham
Lancs. MAIN 9400 P.W.

SERVICE SHEETS

4/- ea., plus postage

We have the largest display of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Record-
ers, etc., in the country. Speedy
service.

To obtain the Service Sheet you
require, please complete the at-
tached coupon.

From:
Name:

Address:

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.I
Please supply Service Sheets for the
following:

Make:

Model NO:. e . Radio/TV
Make:

Model No:. Radio/TV
Make:

Model No:.. Radio/TV

| also require I|st of Service Sheets
at 116,
(please delete items not apphcable)
| enclose remittance of.....o ..

MAIL ORDERS ONLY Ju PW

www americanradiohistorv com
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SITUATIONS VACANT

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

EDUCATIONAL

(continued)

RADIO AND TV Exam. and Courses
by Britain's finest Home-study Schoo!.
Coaching for Brit.I.R.E, City and
Guilds, Amateur's Licence, R.T.E.B.,
P.M.G. Cert.. etc. PREE brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

TY AND RAD!0: AM.LER.E., City
and Guilds, R,T.E.B. Cert., e.c.,, Oon
‘ No pass—no fee' terms. Over 85%
successes. For details of exams. and
home training courses (including
practical apparatus in all branches

of radlo, and electronics) wri%e
for 148-page handbook—{ree. B.I.LET.
(Dept. 242G), 29 Wright's Lane,
London, W.8.

THE INCORPORATED PRACTI-
TIONERS IN RADIO AND ELEC-
TRONICS (I.P.R.E.) LTD. Member-
ship Conditions booklet 1/-. Sample
copy of I.P.R.E. Official Journal 2/-
pos. free. Secretary, Dept. B, 32
K!drkr;ore Road, Caversham, Reading,
Berks.

BECOME ‘“ TECHNICALLY OQUALI-
FIED ” in your spare time. Guaran-
teed Diploma and Exam. Home-siudy
Courses in Radio, TV Servicing and
Ma:nlenance. R.T.E.B.. City and
Guilds etc. Highly informative 120-
page Guide — FREE. CHAMBERS
COLLEGE (Dept. 363), 148 Holborn,
London. E.C.1.

—— e s
A.M.l.Mech.E,, A.M.1.E.R.E,, City and
Guiids, G.C.E, elc.. brings high pay
and security = No pass—no fee”
terms. Over 959 successes, For
details of exams and courses in all

branches of Engmeerm?. Building,
Eiectronles, etc., write for 148-page
handbook -— FREE. B.LLET. (Dept.

2428), London, W.8.

RADIO TECHNICIAN

A number of suitably qualified candidaces
will be required for training, leading to
permanent and pensionable employment.
{Normally at Cheltenham but with oppor-
tunities for service abroad or appointment
to other U.K. stations.)

Applicants must be |9 or over and be
familiar with the use of Test Gear and have
had Radio/Electronic workshop experience.
They must offar at least “O” jevel GCE
passes in English Language. Maths. and/or
Physics. or hoid the City and Guilds Tele-
communications Technician tntermediate
Certificate or equivalent technical quali-
fications.

Pa‘ pcecording to age, e.g. at 19, £722; at
25, £929 (highest pay on antry) rising by
four increments to £1,067.

Prospects of promotion to grades in
salary range £997—£1,634.

Annusl Leave allowance of 3 weeks
3 days, rising to 4 waeks 2 days.
Normal Civil Service sick feave regula-
tions apply.
Apply:
RECRUITMENT OFFICER (RT 37)
Governmant Communication Head-
quarters, Qakley Priors Road

Cheitenham
EDUCATIONAL
RADIO OFFICERS see the world.
Seagoing and shore appointments.
Our many recent successes provide
additional trainee vacancles during
1965.  Grantis avallable. Day and
boarding students. Stamp for pros-
ectus. WIRELESS COLLEGE, Colwyn

ay.

TRAINING

Fyll-time courses in ADAR and
RADIO-TELEGRAPHY for prospec-
tive marine Radio Officers. Govt.
approved exam. centre,

Also courses in basic ELECTRONICS,
R::EIO TE&EVISION and PAACTI-
CAL SERVICING.

Apply:—Director, British School of
‘Telegraphy, 20 Penywern Road,
Earls Court, London. S.W.3.

TRAIN-FOR SUCCESS -

WITHICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for [.LE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B.,,
etc. Many unique diploma
courses incl. Colour TV, Elec-
tronics, Telemetry & Com-
puters. Also self-build kit
courses—valve and transistor.

Write for FREE prospectus and find out
how ICS can help you in your career

1ICS DEPT, 541, PARKGATE ROAD,
LONDON. s.Ww. L.

BBC2 (625 LINE) TV AERIALS

Mast Mounting Arrvays, © element 45/-}
wide spaced high gain, 11 element 55/-: 14
element ¢2/6. \Wall Mounting with
Cranked Arm, 9 element 60/-; wide spaced
high gain. 11 element §7/6: 14 element
76/-. Chimney Arrays Complete, ' ele-
ment 72/-; wide spaced high gain. 11 ele-
ment §0/-: 14 element §7/6. Loft Arrays.
7 element 32/6: wide spacéd high gain, 11
slemont, with Tilting Arm, 62/6: 14 ele-
ment 70/-. All high galn units have
shecial Multi-rod Reficctor. Low loss
co-axinl cahle 1/R per yard. VHF tran-
sigtor pre-amps from 75/-

BBC - ITV * F.M. AERIALS

B.B.C. (Band 1). Tele-
scopic loft 1/-, kxternal
LTV, (Band 3). 3 Ele-
ment loft array 25/, 5
element 35/-. Wall mount-
ing, 3 element §&/-. &
element 45/-.
Combined B.B.C/1T.V.
Loft 1+3,41/3;1+5, 48/¢:
Wali mounting 1+3, 58/3:
1+5, 63/9: Chimney 1+u,
83/9: 1+5. 71/3.

r\'ll F transistor pre-amps

m 75/-

)
F.M. (Band 2). Lofu S/D 12/, “‘H", 30/-.
3 elenient, B2/8. External units available
Co-ax cable 8d. yd.,, Co-ax ugs. 1/2.
Outlet boxes 4/6. Diplexer Crossover
Boxes, 12/8. C.W.0. or C.O.D. P. & P. 3/-.
Send €d. stamps for illustrated lists

K.V.A. ELECTRONICS (Dept P.W.)
3b Godstone Road, Kenley, Surrey

CRO 2527
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EQUIPMENT CABINETS
OF DISTINCTION

Imperial

Ilustrated in this advertisement aro
two fine cabinets from the Lewls
Radio Renge.

These Cabinets are just two of &
really extenslve range.

Each one carefully made by British
Craftsmen and soundly comstructed.
from the best materials avallable.
@ Fill {n coupon below to obtain FREE
catalogue showing this wonderful
range of cabinets.

l 4
THE NEW LEWIS |

|

i f’ﬁ' RADIO CATALOGUE |

Designed to assist your choice Ofl
Cabinet. I
The New Lewls Radlo Cabinet Cata-
logue—the most comprehensive ever
prepared. Sent absolutely FREE!

Please send your FREE 24 puage cabinet |
catalogue.

NAME

ADDRESS

(Dept. P665)

apitals piease

LEWIS

100 Chase Side, Southgste, L.ondon 1
| NLI& Tel: Palmers Green 3733/9666 |

- - e =
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10,14 WATT HI-Fi AMPLIFIER KIT
A styhsh
Tini~hed
muonaural
smplitier
with an
ovutput  of
14 wates
trom 2
ELR4's in
pusb-pull
Super rep-
roductiun
of buth
wusic and
speech
with negli-
gibie huam,
Separate inputs for mike and gram. allow records
and annuuncements to follow each other. Fully
shiowled section wound output transiormer to
ruateh 3-15Q aker and independent volume
contraly and separate bass and treble coutrols are
provided giving good lift and cut. Valve line-np
2 BlLsd’s, ECC83, EFS6 and EZN0 rectilicr. Bimple
instructien booklet 1/6. (kree with p.nrte)

=

P. &P,

All partssold separately, ONLY £6 9 Kt
Also available ready built and tested complete with
standard imput sockets. £8.,15.0. roox bl
__Carrying Case tor above 28/5 P& P,

SPECIAL HARVERSON OFFER g88
BRAND NEW HEAVY DUTY 12in. SPEAKERS,
Response 45 ¢fs-13 Kefe. 1lin. voice coil. Available
in 3 or 13 ohmin. Guaranteed full 15 watts Hritish
rating. Heavy cast ahimimum frame. These are
current production by world tamous maker and as
they are oftered well below list price we are not
pen.un.ted to disclose the name. LIMITED NUM-
BER ONLY. UNREPEATABLE AT 8%/6, P. &
Algo 25 watt Guitar Model available at

255

HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT
Type TAL

@ Peak output in excess of 14 watts. @ Allstandard
British components. @ Built on printed circuit
panelsize 6 x 3in. @ Ueneroussize Driver and Output
Transformers. @® Output transformer tapped for 3
ohm and 15 ohma speakers. @ Fransistors (GET114)
or 81 Mullard OC81D and matched pair of OCRLE ofp
@ 9 volt operation. @ Everything supplicd, wire
battery clips, solder, etc. @ Comprehensive, easy
to fellow imstruction and circuit dia¥Tam 1/6.
{Free with Kit). All parts sold separately
SPECIAL PRICE 45/- P. & P, 3/,

Alse ready built and tested. 52{/8. P. & P. 3/~
A pair of TAL's are ieal for steren.

HARVERSON'S F.M. TUNER Mk, |
e

4uency coverage

&3-100 Mc/s i

® Balanced diode output. @ Two 1.F. stages and
discriminator. @ Attractive maroon and gold
dial (7 x 3ip. glass). @ Heli-powered, using a good
quality ains transforier aud alve rectitier.
® Valves used ECCS5, two E and B7Z3¥0

(rectifier).
pleted tuner 8x 6 x 53in.
et of parts if purch;

@ Fully drilled chasgis. @ Hize of cor-
@ All parts sold separately.
d at one time £5.19.6.
plus 8/6 P. & P.and ins. Circuit diagram and in-
structioms L/6 post irce. Mark II Version as above
but comphkte with magic eye, front panel aud
brackets, $6.12.8. P. & P. 8/6.

Mark HI Version as Mark I but with output stage.
(ECE%2) and tone cuntrod. £7.7.0. AR TN
Handsome Metal Cabinets. Choice of Blach o
Greeu. To it Mark 1, 25/-. P. & P. 3/~ To lit
Mark LI, 17/6. F. ¥ P. 3/

SPECIAL PURCHASE TURRET TUNERS
By famous maker. Brand new and unused. Cotplete
with PCC84 and PCFBU valves, 34-33 Mc/« LIF.
Blscmt,s for Lll.mnels 1 to 5 and % and 9. UCircuit
d. ONLY 25/- each. P. & P. 3/9.

GORLER F.M. TUNER HEAD
88-100 Me/s ¥0.7 Mc/s. L.F. 16/-, plus 2/« P, & P.
{ECC85 vaive 8/8 extra).

4-SPEED PLAYER UNIT BARGAINS
All Brand New in Maker’s Original Packing
RINGLE PLAYERN
GARRARD SRP10.......... £5.9.
B.S.R, GU? with unit mouuted hw
£4,

11. Carr. 8/6.
-up arm.
.18.8. Carr. 5/6.
AUTU CHANUGERS
LATENT B,S,R. UA25 Super 3huu mono. £6.2.8
B.S. UAl5 £6.19.6; B.S.K., UAlS. £6 198
Ly ‘I GARRARD ATS.
Standatd  GARRARD  Antodit. £8 100
GARRARD ATS ....£10.10.0. C'arr. 6 6 un each,
All the above umits are complete with o mono
head and ~applure stylii or can he supplied with
cotpatibie stereo heid for 24 extra.

SPECIAL OFFER!
Lannited nuimber ot

E.M.l. 4-SPEED SINGLE

RECORD PLAYER DECKS
with wmt monnted pick-up.  lnearporating
the tollhwing special teaturcs: Heavy xdin.
metal tutntable.  Low Hiutter perforinance
ahaded pole motor tor 200250V, AC. with
WOV tap.  Latest altra lightwewcht prek-up
(5 gramumes tracking weight), High ontymt
mono ecermnie cartridge, Autostop. Overall
watorplate size, 12 X 10 x 2{in. below and
B NREPEATABLE OFFER AT

Carr. 5/6 89l6

THE NEW HARVERSON KIT FOR THE HOME
CONSTRUCTOR
A really  excellent
all  purpose AL
mainy 20/240v,
AMPLIFIER _ KIT
TYPE HSL ‘FOUR’
3 VALVE. 4 WATT
USING ECC83
EL84, EZ30
VALVES
Special features in-
cludé:
@ Heavy duty double-wound mamsy transtormer
with electrostatic screen. ® Separate Bass, Treble
and Volune controls, giving fuily variable boost
and cut with minimam insertion loss. @ Hcavy
newative feedback loop over 2 stages ensure high
output at excellent quality with very low distor-
tion factor. @ Suitable for use with guitar, micro-
phone or record player. @ Provision for remute
wounting of controls or et on cl L I
this builds onto a chassis si 3 :
devp. Overalt height 43in. @ All components and
valves are brand new. @ Very clear and concise
instriuctions enable even the um‘qlenemed ama-
teur to construet with 1009 suceess. @ Supplied
complete with valves, oucpul transformer (3 ohms
only), screened lead, wire, nnts, bolts, solder ete.
{No extras to buy). P. g P,
PRICE 79l6 6/
Comprehensive cireuit diagram, practical layout
andl parts list 2/6. (Free with Kits).

QUALITY RECORD PLAYER AMPLIFIER

A top-quality record player amphfier. Size
7in. w. x 24in. d. < 54inh. Thisaiuphfier (which is
used ina 29 gn, )y employ« heavy duty
double wound mains transforiner, ECUS3, E1&4,
K756 valves, Separate bass, trebie and volume
conttolz.  Complete with output transformer
matched for % ohm speaker. Ready builtand tested

PRICE 69/6 P. & P. 479, e
ALSO AVAILABLE., Munnted on board with
output transformer and #in. speaker, ready to
tit into cabinet below. PRICE 8976, P & ' 3/4.

QUALITY PORTABLE R/PLAYER CABINET
Uneut motor hoard. Wil take above amplitier and
B.S.R. or GARRARD Autochanger or singte
Record Player 1Tnit. Rize 14 x 14 3 8lin,

PRICE £3.9.6. Carr.7'6.

LATEST MODEL B.S.R. TU/i2
4-SPEED PLAYER
AND PICK-UP
ONLY arr.
69/6 i
7in. metal turntahle
Low Hutter perfors
ance. 2000250 v, “
“haded pole motor

HARVYERSON AMPLIFIER
BARGAIN

Speclal oﬂer of Manufacturers’ Surplus
VE GRAM AMPLIFIERS
Valve: L \\» Rectitier and UcLs2 Triode/Pentode
giving 34 watts gutput. Overall chassis size (inc.
. wide X 2in. deep. Kach
and suppiied complete with
3 vhm output trausformer and knobs for

valves,
tone and volume onlott controis,

UNLY 37/6 P, & P. 4/

(*an be used with &0 v. motor tap or 1.5k. mains
dropper 2 6 extra n required. Owing (o the limited
muwmher avadable and the extremely high vatue we
reqrel we cannot enler inlo any correspondence.

NEW CARTR!DGE BARGAINS
ACOS 71-5 ~ingle sided erystal cartridge for Stereo
awd L.1. records, tomplete with diamomnd
and mversal mousting hmcku List price &
Our price 1846, b.o& P
RONETTE STEREQ 105 CARTRIDGE Stereo/LP/
7. Complete with two <apphires.  Original list
price 67/9. QUR PRICE 24/-. I’ & I 1/-
GARRARD GC2 Mot m!np]ete List price 24/11.
OUR IPRICE 12/8. ' & P

STEREO AMPLIFIERS
Incorporatine L aml | EZ%0 heavy duty
double-wound mains transioriner.  Vutput 4 watts
per channel. Full tone and volume controls.
Absoiutcly complete.

BARGAIN PRICE
P.&P.

£4.19.6 "%

SUPER DE LUXE version of above Incorporating
ECLX6 valves, separate bass and treble controls
aud full negative feed back. 8 gns. P. & P. 6/6.

6 TRANSISTOR AND DIODE
SUPERHET
A first-class 2 wavebaud ernsmtor superhet.
@ Printed circuit panel (size 8} x 23in.). @ 3 pre-
aligned LI, transformers. @ High- gam Ferrite Kod
Aerial. @ All Firstgrade trapsistors, @ Car acrial
winding. @ Push-pull vutput. @ All parts supplied
with simpte instructions, All parts sold separately.
Set of parbs if purchased at one time. ONLY £4.5.0.%
I & P26, Circuit diagram 2/- tiree with set o

partsh

35 OHM SPEAKERS|
Suitable for wuse with above. 2in. Goodmaus, ldeal
replacement ror wost packet portables, 8/8, 3tin.
12/8; Sin., 17165 7 < 4in., 21/~ P.& P, 2/ per speuker.

Portable CABINET
Rize approx. 8% ¥ 6} ¥ #lim. Snitable for above
using 3iin. speaker, 25/, . & P. 2/6.

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

4 LLF. transformers, one oscillator coil, one driver

transformer and wound Ferrite aerial (med., long

and car aerial coupling). 32/6 complete, post 2f-.

# transistor printed circuit board to match, 8/6.

PPost 1/, Cirenit diagram 1/6 extra.

SPECIAL BRAND NEW
TRANSISTOR BARGAINS
GET 15 (Matehed  Pain) 15/-3 VI5/10p. 10/=3
OCTL Bf-; OCT6 6/-3 AF11T 7/6; ORPI2 10/6.
Net of Mullard 6 transwstors, UC44, 2—0U45,

OCS11 matehed pair, OUSL, 25/«

EDISWAN MAZDA
PXA101 §/8; NAlus 6/6.
R. ack:

i—PXAL02  Mixer;

2--PXAl01
9 6

with W0 v, tap tor
valve heaters, Hugh @/‘/ ks Conaieting of YRS Ur
wan ervstal pick- [ pair PXITL, tounted complete wi'  heat sinks
up  with  turnover (Eqmyv. OUSTD and OCRL booboe  DOBDOGS 12/6
1B/ head eomplete with sapphire <t ylii. ALL THANSINTORS POST FRER,
. LTD | .

170 HIGH ST., MERTON, S.W.19 CHErrywood 39¢ | RIGHT

Open all day Saturday Early closing Wed. | p.m. PAGE
A few minutes from South Wimbledon Tube Station (Please write cleart FOR
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO UK. ONLY. P. & P, ON OVERSE. | MORE
ORDERS CHARGED EXTRA. ITEM3

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

www americanradiohistorv com
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3-VALVE AUDIO AMPLIFIER
MODEL HA34

Designed for Hi-I
reproduction of
records A.C. Mains
operation.  Ready
bullt on plated
beavy gauge metal
chassis  size

Incorporates EUCy3,

L84, EZ80 valves.
heavy duty douhble-
and output

wound malhs

hed for 8 ohm
and volume oontrols. Nex-uve feedback line,
Qutput 4 watts, Front panel can be detached
and leads extended for remote mounting of con-
trola. The HA34 has been speclally dealgned for us
and our quantity order enables us to offer thern

Bass, Treble

complete with knobs, valves, P.&P,
ele. wirkd and temiai for only G-
BRAND NEW 3 OHM
LOUDSPEAKERS

&in., 12/6; 64in., 16/-; 8ip., 21/-; 10in., 25/=;
12in,, 27/6; (12in. 15 ohm, 30/-), 10in. x 6in., 26/-,
Latest type E.M.I. 13} x Bin. with high flux
ceramic magnet, 11,000 gauss. Alnminium centre
cone. 10 watts, 50 cfs to 10 Kc /., 48/=; 15 ohm
46/- P, & P, §in. 3/-; 6§ and 8in. 2/6; 10 and 12in.

38 fur apeaker

TAPE DECKS
COLLARO S8TUDIO DECK. 3 motors, 3 speeds,
Y)\nh bun/cn coutrol. Up to 7in. apools, £10.10.0.
B.8.R, MONARDECK. Bingie speed, 3jin. per
sec., almnple control uses 53in. spools, £8.15.0 pius
7/6 carr. and ins. Tapes extra on both.

BARGAIN OFFER CORNER

PRECISION ¢ MINUTE DELAY ACTION SWITCH.
Clockwork sctusted. Made by Smiths, Separate
awitching actions at intervals up to 6 mins.
Each switch action designed for current
up to 15 amps at 350 volta, Suitable for phow-
graphic timer,
ete. Braod new and unused units offered At 5
fraction of their true value. OUR PRICE ONLY
10/~ each, P. & P. 1/6 (8 or more post free). Bpecial
quotations for quan
MAINS OPERATED WATER COCK. A id

PRACTICAL WIRELESS

FAMOUS FOR THIRTY YEARS for
SHORT-WAVE EQUIPMENT of QUALITY

H A (: SHORT-WAVE
a [ a KITS

H.A4.C. werc the original suppliers of Short-
Wave Receiver Klts for the amatenr con
structor. Over 10,000 satisfied customners—
fncluding Technical Colieges, Hospitais
Public Bchools, R.ALF., Aruy, Haws, ete.

IMPROVED 1865 RANGE
1-Valve model **CX”, complete kit, Price 34/6
Customers say: ‘Definitely the best onee
valve B.W. Lit available at anv price’. Thir
kit coutains all genuine sShori-Wave com
ponents, a drilled chagsis, accessories and tull
instructions. Ready to assemble and, of
course, as all our products fully guaranteed
FULL RANGE of otber kits still available
including the famous model 'K° price 77/
Before ordering call and inspect a demon-
stration receiver or send for a descriptive
catalogue and order form to=—

“H.A.C." SHORT-WAVE PRODUCTS
(Dent. T.B.). 44 Ol3 Bond St., London W.1

”00/?50' 50 cja.
AL, d is isolated by
rubber diaphragm trom valve mecbanlsm which
is contained in heavy cast brass hase. jin. O.D.
plain tube outlet, Jin. inlet bore fitted with filter.
As used in automatic washing machines apd ideal
for any Applluuon vhere remote flow control of
is req rand New, Approx. size
3{:1{:3}&1 mgh. mlﬂmh.l’. . 1/8 (8 or
nore post fre
BHEAVY UTY NON INDUCTIVE D/P MICRO
SWITCH. Conservatively rated 10 amps at 250v.
standard one-hole fixing. Body size 1§ x } x lin.
deep. mc vermuuln 8/- each. P. & P, 1/ (6 or

!‘OLA LELESTION ApPpRrox. ¥ x gin.
Middle register speaker, 10/6. P. & P. 3/~
VYNAIR ANL REXINE SPEAKER AND CABI-
MET FABRICS. Approx. 54in. wide. Usually
38/ yard. OUR PRICE 13/8 per yard length.
P, & P. 2/6 (min. one yd.) 8.A.E. for samples.
ACOS CRYSTAL MIKES. High imp. For desk
or hand use. High nemltivlty 18/8 P. & P. 1/6.
~TSL ORYSTAL STICK MIKE. Listed at 45/-
OurcPrlce 18/6. P. & P. 1
.C. 3 SU’PPBE&BOE CONDENSEBS 260v. A.C,
In tubular csn 13In. iomg x
!ln dll. ‘2 tor 8/- Poat, Free.
TRANSISTOR DRIVER snd O/P TRANSFORM-
ERS. (Tapped 3 ohms and 15 ohms output).
Plus 4 suitable Tnnnlnors giving approx. 1 watt
output, 26/-, P. & P. 2/6.
CONDENSERS. 5.000 mFd. 12\'
3 x lin, dia. 2/- each. P. . 6d. each.
£-GANG ,0005 TUNING CONDENSEB.S 2¢in. b x
l:gm d. x 1}ia. w. with bullt-in trimnier. 4/6.
& P
MATCHED PAIR OF 2§ "WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
stack size 14 x 1t x din. Output trans, tapped for

actuated tow comml valve,

¥ obm

wkg. Bize

3 and 15 ohmy output. 10/= pair. P. & P. /-,
BRAND NEW PLESSEY 1: 4 pin non-syme.
vibrators, Type 12 1.48D. ONLY 8/8. P. & P.

1/t each.
TWIN TELESCOPIC AERIJAL. Comprising two
8-gection beavily chromed rods. Closed 12in. each
extendin; to 82in. each. Completely adjustable
trom vertlea. to horizontal. Supplied complete
with universal mounung bracket, colx lead and
piug. duitable for F.M. or T.V. 12/6 & P2
#AY NON-TANGLE TELEPHONE CABLE.
Latest spring back coil type, extends 12in. to Hit.
Complete with rulber bushes. 4/8 each. P. & P.1/6

‘ Harverson Surplus Co. Ltd.

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE
1R5, 185, 1T4, 384, 3V4 DAFSL, DFSL, DKOL.
DL92 DLs, SET OF 4, 14i-,
DAFS6, DF96, DK, DL96, SET OF 4. 23/€.

iR5 /3 EBC4l 8/3 PCL81 7/
185 EBF80 5/ PL3 /6
1T4 /3 EBF8S 5/11 PL31  €/9
354 /3 ECCBI 3/8 PL82  §5/-
3V4 5i- ECC82 4/6 PL83 5/11
TK7G /3 FECC83 5/3 PL84  6€/3
6K8G /3 ECCRA  8/3 PY32 8/
607G 4 ccss 8/~ PY33  gi(
6SLIGT 4/ CF80 /6 PY80  4i¢
‘6G / CF82 7~ FPY81 5/2
12K8GT 8/ CH35 5 pPysz 4/l
Py 13/ CH42 7/9 PY83 5/
20P5 11/ ECHSL 6/3 PY800 5/11
0FL1 9/8 ECL8O 5/1 25 8/~
L15 10/ CcL82 7/ 26 8/6
90PL1? 10/6 ECL8SS 8- Ull  $/c
3BLEGT /- EF3®  3/6 U3l 111
85A2 / F41  5/9 U8B0l 15/
CL33 /8 EF80 /3 UABCS0 b/
DAC32 7/6 EF85 4/ AF42 6/11
DAFIl 8/3 EF86 /3 UBC4l G-
DAF9 5/11 EF8)  4/3 UBFS0 5/
DF33 7 5141 7/- UBF89  €/6
DF91  $/3 EL84  4/9 UCC84 711
DF% 5/11 EY51 5/ UCCB — 6j-
DK32 7/ FYss 5/6 UCFR0 8/3
DK9l  4/3 FZa0  8/6 UCH42 6/9
DK92 8- EZ80 3/ UCHSl ¢/9
DKS%  6/3 EZ81 4/ CL82 /3
DL33 /9 KT4l  6/6 UCLS3 &/9
DL 5/- PCC84 5/8 UF4l @[3
DL82 4/3 PCC89 8/ UFse  5/9
DL94 5~ PCF80 69 UL4l 3/
DLS 511 PCFS2 6 ULss
DY88 @/§ PC 9/- UY4l aj1l
bYer 98 PEIE eln Uves am
EABCB) 5/9 PCL83 /11 X79  20/8

Postage on 1 valve 9d. extra. On 2 valves ox
more, postage 6d. per valve extra.
parcel insured against damage in branslt
6d. extra.
Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.l6.
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AMPLIFIERS AND SPEAKERS
NORTHCOURT “FIVE” AMPLIFIER

Suitabie for gui-
tars, grams and
radios. The

watt output am-
plifier incorpor-

ates separate
volume, treble
and basscontrols.

Two jack
socket inputs
are fitted. Twin
speakers give

exceptionally

o " realistic repro-
duction and are built into an attractive
cabinet. Size: Length 113in. Height |l%in.
Depth 54in. Finished in mottle grey with the
front covered in VYNAIR. Mains Voltage
200/250, 50 K/c. ideal ior home use with
any guitar. Retail £9.17.6.

EXTENSION SPEAKER
Suitable for radio t
and Record Play-
ers. Size: Length
10in. Height 7in.
Depth Sin. Fitted -
in wood cabinet.
Attractively fin-
tshed in mo-tied
grey with spezk-
er front covered
in VYNAIR.
Price 29/9 Retail.
As above fitted with volume control.
35/ Retail.

TWIN EXTENSION SPEAKER
Suitable for all radio and record players
{incorporating two speakers 6 x 4in.). Size:
Length 12in. Height 72in. Depth 5%in.
Fitted in wood cabinet. Attractively finished
1n mottled grey with speaker {front covered
in YYNAIR. Price 39/6 Retail.

As above fitted with volume control, 434
Retall.

FULLY SHROUDED UPRIGHT
TRANSFORMERS

350-0-350 100mA 6.3v. 4A C.T. 0-5v. at 3
amp. 2976 Retail.

300-0-300 10OmMA 6.3v. 4A C.T. 0-5v. at 3
amp. 29/6 Retail.

250-0-250 I00mA 6.3v. 4A C.T, 0-5v. at 3
amp. 29/6 Retail.

All products guaranteed 12 months. Trade
supphied for name of nearest stockist and
fuli accessory brochure, write to:

NORTHCOURT (Electrical Bfd.)
LIMITED

Transformer and Coil Manufacturers
Dept. PW. SOUTH PARK MILLS’
PUDSEY Yorks.

www americanradiohistorv.com

HIGH STABLLITY RESISTORS
1% #W, 2/- each. Full standard range 100
to 10 M Q plus mnnv special values required
for multimeters
PRECISION W nu' WOUND RESISTORS
IWatl. 1 0 to5K1% 3/-‘ to 20K 4/3. 4% add
3d. Your value wound to order

WHEATSTONE BRlD(xF KIT
Set of 18 precision wirewound % resistora
and 18 switches to make accurate bridge for
measurement of resistance from 1 ohm to
1.11 M. The variablearm is from 010 11,100
ohms in 10 ohm steps., multiplying and
dividing ratios x1. x10, and x100. (Unknown
can be read to three figures and 1% accuracy)
With 1rcun and instructions, 67/6 post rree.
THR EC 2 RESIN rr
The var 1able rmn from the above k!t l2x )%
resistors and 12 switches. with circult, 45/6

post free.
\lulllmeters. Leaflet on request. EPIOK.
10.000 0.p.v. 67/8, rost 2/-; EP30K. 30,000
ll 101/-:.3 post 3/-; EP50K 50000 0.p.
4 -
f\vo Mulllmmov Mk. 4 model, £9,10,0 post
ee.
PLANET INSTRUMENT CO.
25(w) DOMINION AVENUE, LEEDS 7
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SENSATIONAL: HALF PRICE OFFER!

'THE EAMOUS

“Gontinental’

RADIOGRAM
HALF PRICE'

Magnificent Stereophonic Radiogram
Chassis complete with two 10in. elliptical loudspeakers.

Plus a Mono Stereophonic 4-speed automatic record changer

£29-19-6

Only

Easily fitted @ Luxembourg and Caroline

No soldering or technical received at full strength
knowiedge necessary @ Listen to U.S.A,, Russia, Africa
Fits almost any cabinet with ~ Canada and even Australia
minimum trouble @ Unique Lewis Radio 365 day
Built-in ferrite rod aerial guarantee, evenonall the valves
Piano key switching @ AIll British make

SPECIAL terms available of £3 deposit followed by |8 monthly pay-
ments of £1.14.6 (Total H.P. payments £34.1.0) post and packing 15/
extra.

INDIVIDUAL CABINETS SUPPLIED ON REQUEST

To avoid disappointment send cheque or P.O. for £3.15.0 immediately.

LEWIS

gate, London, N.l14.

June, 1965

LEWIS RADIO (P.W.65) 100 Chase Side, South-
Telephone: PAL 3733/9666

TEST METERS

20,000 0.P.V. MODEL TP 5S. keads voltage up to
1,000 10.t*. at 20,000 ohms per volt and A.C. at
10,000 O.P.V.; D.C. Current to 500mA; Resistance
to 1) Megs.; Capacitance to 0.1 b Dec
—20 to +38. Rize 4. x Slin. x 130

2,000 0.P.V. MODEL TP 10, Keads A.C
Volts up to 1000; D.C. Current to 500mA;
Resistance  to citance to 11
§ Qutput jack for
Audio Measurements. Nize 3§ x & x liin..
£3.19.6.

30,000 OHMS PER VOLT MODEL 500. Reads
voltages up ta 1,000 D.C. at 30,000 obins per volt
amwl A at 15,000 QP D, virrent to 12
ampi. Resstance to 60 Meg=.: Decibels from —20
to + 36 Incorporates internal buzzer for audible
warning ot direet shoits and blocking eondenser
for A.F. output measurements. Size 3%/, x 6%/,
< i, £8.19.6.

TRANSISTORISED TEST EQUIPMENT Fully
guarantceed, brand new. By NOMBREX: 150
Kefa,—350 Mcfs. Signal Generator, £8.10.0,
Reasistance-Capacitance Bridge, £8.5.0. 1-156 volts
D.C. Power Supply, £6.10.0. Audio Generator
10/10%000 e/s., £16.15.0. Inductauce Bridge,

By K. INSULATION TESTER. Measures up
to 300 megohims at 3 testing voltages, 100, 250 and
500, Supplied with leather case and leads, 517 10.0.
illustrated details on auny of the above sent on
Teyguest.

RADIO CLEARANCE LTD.

27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188

Trade enguiries invited. The oldest component specialists in the trade. Est. 35 yrs.

LOUDSPEAKER BARGAINS STILL AVAILABLE

Enormous purchases of Brand New and Guaranteed Plessey loudspeakers
enable us to offer these units at TITE LOWEST PRICES BV
golden opportunity to obtain a first-grade ber nmm—nl-nmznol L OUDSP
off the production line at LESS TIHAN THE MANUFAC RER’S COSNT!
carefully the prepared list below and choose Iust llu‘ ght speaker for the joh—
COMPARE THE PRICES ANYWHERE!SEE G FA STOUKS CITAN %
RAPIDLY.

SCHEDULE OF LOUDSPEAKERS AVAILABLE

Diameter Gauss  Imped. Diameter Gauss lmped. Viuwmeter Gauss  Imped.
in in in in in in in in in
inches lines ohms Price | inches lines ahmt Price | inches lines ohms Price
2 7000 ®0 8- H 5 10/6 4 4500 25 1116
2 7000 45 8/6 a1 10/6 GOOY 3 8/-
Py T000 50 8/8 3i 8/8 Toon ] 8/6
2% 7000 80 8- 3% 10/6 TaM 3 9/-
3 E500 3 19/- 4 11/8 Saot 3 9/6
3 HOU0 5 8/6 4 10/8 85O0 B 10/8
8 TH00 b 9/- 4 11/- S 15 12/8
8 TH00 85 9/~ 4 9/6 i B30 25 10/8
3 6500 80 9/8 4 11/6 5 9500 83 1146
31 6000 15 10/~ 4 11/8 [i23 HO0O E] 11/-
3% 7000 3 9/6 4 124- 8 H000 15 13/8
Gauss Imped. Gauss  Imped. Gauss  Imped.
Elliptical in in Elliptical in in Elliptical in in
Size ines ohms Price Size lines ohms Price Nize lines ohme Price
5 x 3 B0VO 3 8|6 x 4 T000 3 9f- 7 x 4 9500 3 11/~
5 x 3 9000 35 12/-]6 x 4 S500 3 efg|7 x4 uslo 80 12/6
5x 3 7000 3 8m[6 x4 wwo 3 10 |8 X2 g0 g
5 x 3 9060 3 8/6|6 x 4 9500 30 12/- [ g % 2% 9300 4 10/~
5 x 3 9500 3 9f-17 x 3§ 7000 3 8/6 |8 x 5 8500 3 11/-
6 x 4 6000 3 8/617 x 3% 9500 Ed 10/61 8 x 5 8500 15 15/8

ALLOW 2/- each Speaker for pustage aud packing and handling charge and please specify the exact
requircments—the nearest available will Le sent
SELECTED BARGAINS

Beautifully geared AM/FM 2 gang Condensers, 4/6: AM/FM IFT’'S 465 ke/s and 10.7 Mc/s
4/6 pair; Magnavox Crystal Tape Recorder Mikes, 12/6: 3 watt Stereoc Amplifiers,
complete, ready to switch on, 79/6; Semerceu rectifiers R3/2D-D3-2-1-Y, 2/6 each.
DIODES—0AT9, OA90, CG46H, GD10, 2/- each.

TRANSISTORS: OC45 4/6, PXAI0L, 3/9, AF115 4/6 Sub. min. Germanium diode 1/3.
M1 diode 6d. each. Silicone diodes, 200 D- 1.v. 200 mA. 1/ each, 400 p.i.v., 330mA, 2/6 each
please send STAMPED and ADDRESSED envelope with any enguiry. We regret no
¢atalogue—our stocks move too quickly! Kindly make provision for additional postage
and ptigllmge charge to avoid delay. Terms: Cash With Order or C.0.D. on Orders
over 10/-.

www americanradiohistorv.com

LINEAR AMPLIFIERS. LG34 .4 watts, size 83 X
44 x 24in. high, £55.0, L45A 5 wntcs. size
7 X 7 X biu. high, £5.19.8. Protective cover, 12/9,
L3/55 5 watts atereophouie, size 10} X 8 X 6in.,
£12.12.0, cover with carrying handles 25/-,
“Diatonie™ 10 watts Hi-Fi Ultra Linear Push-Pull
size ¥ X 7 X 6}in. high, £12.12,0, Cover with
carrying handles, 19/8, L1/10 10 watts Hi-IFi
Ultra Linear ~ize 9 % 7 x 5in. high, £13.13.0.
Cover with carrying handles, 18/8, ‘(,ouchord’
30 watts Hi-Fi Ultra Lincar size 12} x 4 x 7}
high, £16.18.0. Cover with carrying hamlles, 25[-
L3030 watts Hi-F1 Cltra Linea ize 14 % 10 x
sin. high, £23.2.0. Cover with carrying handles,
32, All annpslitiers for normal A.C. wains, and
ex gtock. hietatls on regquest,

“Tripletone™ Convertible Amplifier. SRize 10 X
3 x 4lin. high. 4 watts vutput matched for 2-3
ohme, OR 2 amplifiers can be coupled together for
RTEREU. £8,19.6 each.

“Tripletone™ F.M, Tuner,. vize 11 X 6 x Zin. bigh.
Coverage S6-104 Me,«. £13.19.6 (unpuwered), or
£15.14.8 (self puwered).  Detaiis on request.

MICROPHONES. Crystal Types. (Guitar 12/6.
Desk, with bult-in stand 15f-. Acos 39/1 stick.
apd Table Stand 32/8. Super Stick, with heavy
Desk Stand 48/6. Moving Coil Types. utick, with
heavy besk stand 59/6. “Nlunline” Stick, 50K
impedance, with switch 75/~ Omni-directional
um"ume plated die-cast frame, 50K. with switeh
99/8.

ADJUSTABLE MIKE STANDS, with heavy bases
and plated atems. Table type 2818, Roor type 55/=

HARRIS ELECTRONICS
(London) LTD.

138 GRAY'S INN ROAD,
LONDON, W.C.1

Tetephonc: TE Rniinus TH37
Please include carriage cost en ALL items.
Trading hours 9 a.m. - 6 p.m. Monday - Friday.
Closed Saturday. We are 2 mins. from High Hofborn
(Chancery Lane Station) and 5 mins. by bus from
King’s Cross.
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YEROBOARD

The pertorated Copper Board for
Modern Circndtry

.15 x .15 pitch
2.5 x 3.75 3/ 3.5 x3.75 218
25 x5 3/8 Spot face culter /-
476 x5 54-

Special Veropins, Pkts. 200 14/-
P. & P. on all items 1/-
TRANSISTORISED
MORSE OSCILLATOR
Fitted 2{in. Moving Coll Speaker. Uses
type PP3 or equiv. Ov. battery. Complete
nnh l;beat design Morse Key, 22/8, plus
TRANSISTORS—Ist  Grade only, no

seconds, o rejects, no surplus.
0cs 17/~ QCTT 8/~ GETI105 10/-
or29~ 18/- [y 8/~ GLETS73 12/6
OCdl 7. OC83” 6/~  ZNTOBA 17/6
OC44 6/6 OCI39 12/ 2N458  20/-
0C45* 5/- QCl 19/- SB35 78
Cr1 8+ 0OCIT1 10/6 ACMH)Y 14/8
QCcoo - 0C200 1Q/6  AF114 11/
OCT3 6/~ QC201 21/~ AF115 10/8
0CTs Tl- 0C203 14/~ 118 10/
O(‘ €/- GETInd 6/~ AFI1? 9/6

Available in matched pairs

\ll-,.\ll NS SEALED 11/S RELAYS

H92 . %20hm+2.2ohm, new .. ..o 12168
HgoB. .)b ohtn +50 chm. new 12/6
HOBC, 145 ohm + 145 ohm. new 12/6
HO9ED, 500 ohm ~500 ohm, new .. 12/8
H96E. 1700 ohm + 1700 ohm. ex- equip... 16/¢

SERVICE TRADING CO

PRACTICAL WIRELESS

BUILD AN LFF ROBE UNIT
FOR ONLY 37/6.

This wondertul device enables you to

“freeze”  motion and  examine moving

parts 4s stationary. We supply a simple
cireuit diagram and all electrical parts in-
cluding the NSP2 Strobe tube which wiil
enable you Lo easily and quickly construct
a unit for infinite variety of speeds. Irom 1
flash in several seconds to several thousands
per minute. New modifled c1rcult.s bring
price down to 37/6 plus 3/- P, & P
NSP2  Cvi2298 Sll{()lk()ll{()\ l"
TUBE made by Ferranti brand ne
base. Pnce 15/, P. & P. 1/
NEW 1 AMP FULL RANGE
Varuable Voltage Transformer
Input 230v. A.C., Output con-
tinuously vaiiable from O-
260v. at } amp. Open type as
illustrated, £3.3.0., inc. post.
1 amp type fully shrouded
£4, 100 Also available. 2.5.
.o, 10, 12, 20. 37.5 and 50
£2.35.0d.! amp. Vtrlte for detafls.

LIGHT SENSITIVE SWHCH
Kit of parts, including ORP .12 Ccad-

mium Sulphide Fhotocell. Relay
Transistor and Circuit, etc.. price 25/~
pluz 24 P. & P. ORP .12 including
circuit., 10/6 cach, plus 1/- P. & P.
). AMM >
0-20 amp. DC M-Coll 2in. round .. 12/8
(-5 amp. D.C. M.1. 2}in. round .. .. 11/8
0-500 Microamp, sub-min. lifn. dia.
Scaled -1 milliamp. .. 21

Postage extra
All Matl Orders, Also Call

Telephone: Kingston 9450

47-49 High St., Kingston-on-Thamex
Closed Safurday
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ULTRA VIOLET BULBS
Fasy to use source of UV for dozens of prac-
tical and experimental uses,
12 volt 36 watt AC/DC SBC 6/8, P. & P. 1/-.
12 volt L0 watt AC/DC SBC 8/8, P. & P. 1/-.
Transformer to suit the above: Input 200-
40 A.C. Qutput 12 Volt A.C. 36 wa 16/86.
P. & P. 2/6. Input 200 240 OuLpuL i2 volt
A.C. 60 watt, 22/8, P. . 3/6.

Set of four colours F l,l ORESCENT Paint.
Orange, Yellow. Green and Red. in {oz. tins.
Ideal tor use wn.h the above Ultra Violet
Bulbs. g/, P. & P. 1/6.

VAN DE (.ll:\ A

i “TRO-STATIC

ENERATOR, fitted with
Mowr drive for 250v. .C.
glving a potential of approx.
50,000 volts. Supplied abgo-
lutely complete. including
accessories for carrying out
a number of interesting
experiments, and full inst-
ructions. This Instru-
ment is completely safe,
and ldeally suited for
School demonstretions.
{:‘rlue £6.68.0, plus 4/-

A, VOLTMETERS
t=200v. A.C. Rect. M-Coil 3din. ty pe W23 45/
(-300v. A.C. M.I. 2hin. F.L.. 2216
-300v, A.C. Rect. M-('oll 2in. 20/-
0-300v. A.C, Rect. M-Coil 3¢in. type w3 55/-
A.C. AMMETERS
-1, 0-5, 0-10, 0-15, 0-20 amp. F.R. 2Hn. dia

All at 21/- each.

portse, London, W.C.2. Tel. Ger 0574

I Personal callers only: % Little New-
cotf Leicester Square)

on your CWN TRANSISTOR RADIN with a
Dewtron Wave Trap

Pat, Apyp, for

* Bonste  distant  and  “Plrate”
% HKeduces “fading.” % Use in car
vonr portable and vou need no aerisil
% Absotutely mno connections to anything:
m=t place speciat lead neat radia. & Work-
with any transdistor portable. with or without
aeral socket.

! xes  mandurd-type transistor hattery (P PR
which tasts for monthy. Completoly self~contained
n attraciive redigroy plastic case with yold irime.
Price 39/0 complete with battery. I’. 2/-
extra.

stutions.
with

Money-hack yuarantee

Obtaipable C.W.0. from:— D.F.W. Lid
Dept. “PW* Ringwood Road. Ferndown, Dorse

A.R.R.L. RADIO AMATEURS
HANDBOOK 1965

New Edition 40/-. Postage 2,8,

Trangistor Substitution, llandhoolk
American, Jap. etc. 12/8. P. o Vo
Troubleshooting with the Oscllloscope
by Midd eton. 2Q/-. P. & P.1/-

AB.CSS of ] und Stereo by Fantel.
18/-. P, &P -
Translstar lmnuultlen forthe Amateur
by Stoner. 21/-, P. & P.1/-,
Solar Cell and I’lmlouell I-\[wrlnn-mors
Guide by Hoberman. 24/-,
Ammeg{r}l}m&lo Call Book 1965 by R, S G.B.

fo

xufde to Blomluullng \lntiulh. new ed.
by Wireless Worid. 5/-, P. & P,

Mullard Iteference Manual of Fransistor
Circuits. 12/6. P. & P. 1/-.

UNIVERSAL BOOK ¢O.

12 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

 PADGETTS RADIO STORES ’

OLD TOWN 11ALL
LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2866

Rush 12in. 1TV24C 13 channel. Tested with
good tube, only ‘wants cleaning. 751,
carriage 10/-.

Hin, 13 Channel. Untested TV sets, 30/,
carriage 10 Well packed but sent out at
OWner's ri

waml Ufter. Brand new rebuilt TV
es. 12 months guarantee (not seconds).

MWJ(;I24/44 37/8, carrlage 10/-,  Also

MW43/69, £3.5.0, Carriage 10/-,

Single Fhase 240 volt 1400 r.p,m. i-h.p

motor with pulley, 26/-, less pulley, 24/-

{ully guaranteed, eXx. washing machine.
Carriage 8/6.
One sixth 1LP, Motor, 240 volts, 15/-,
post 6/9.
VALVE LIST
EX equipment. 3 months® guarantee
EL.91 1/6 | 20P4 8/8 | PZ30 5/«
EL80 2/- | U801 8/8 CC84 4/-
ECC82 3/- | U281 /- | PCL82  b5/-
EY51 2/6 | U282 /- | PCL85 B/~
EY88 5/- | U329 /- | PL36 5/~
EBF80 4/6 | KT36 /- | 12AT7 3/-
EBI1 8d. | 8V6GT 4/- | 6CH6 1/6
EL38 5/- | 6B3 /8 | R18 3/8
EFg1 8d. | 6K25 5/- | ARP12 /8
6F1 1/~ | 6P25 3/6 | 807 5/~
6F14 /- | 6U4 /- | BF50 1/~
6F15 /- | PY33 /- Doz. 8/~
10C2 /~ | PY80 /- | EF80 1/6
10F1 1/- | PY8L /- Doz. 10/-
10P13 5/~ | PL81 /- | 6K7 1/3
10P14 5/- | PL82 /- Doz. 10/-
D1 2/~ 1 PL83 /- | 6VE 1/9
20L1 5/- | PL38 /- Doz. 18/-
20P3 4/- | PY82 {~ | 6K8 1/9
20P1 4/- | PCF380 41~ Doz. 18/-
U2 51+

Bush 8in. 1V Set, BBC Only. Untested but

complete. 21/~ rriage 10/-.

Just the Job for a Scope. Tested with

good tube, 55f-: BRC-ITV, All channels,
r.ax-x-lai:\e 16/-. Well packed but sent at

risk.

sSpare ‘I'nbes,

100, 17/-, carriage /6.

PM Speahers, ex TV sets.  All perfect.
1l‘tolu. 6 x 4, 3/~ post 2/{-; six lor 20/~ post
ree.

Goodmans. 7 x 4, §/+, post 2/-; six tor 32/-,
post raid.

Philips, G.E.C,, Plessey, 6in. and 5in.
round, 3/-. post 2/-.

Reciaimed TV Tubes, Six  Montha®
Guarantee, Mullard MW 43/80. E£0/-:

Mullard MW 43/69, 30/-: Mazda CRM 1T

30/-: Mazda CRM 142, 17/-, Carriage 10,
New 12in. Speakers with built-in tweeter,
£28/8, post paid.
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Solve vour communication problems with

this 4-STATION TR NSISTOR INTER-
COM (ONE MAS and Three SUBS)
housed in atnactive plastic cabinets for
desk or wall mounting. Four-way calling,
talking and lstening 1rom MASTER to
SUBS and SUBS to STER. Buzzing
aystemn operates to call even when switched
off, thus saves battery. Operates on single
9V PP3 battery which lasts months, Onloft
switch. Volume control. 2iin. dynamic

speaker. 1deally suitable for Office. Show.
Warehouse, Workshop and Home. Hun-
dreds of uses. Complete with 3 pcs. of

cord (each 66 It.) 45 stables. one roll ot
Lape and a battery. Ready to operate.
P. & P. 4/6.
WEST LONDON DIRECT
SUPPLIES (PW/11)
6 CHIGNELL PLACE, WEST EALING,
LONDON, Ww.13.

“GLOBE-KING"”

Amateur Short-Wasve Radio

For over twenty vears the tamous in
comparable “‘Globe-King'' single-valve
kits have been used by enthusiasts in
almost every country in the world
where low cost but ligh precision
standard equipment was essential and
demanded.  We now take pleasure In
announcing the new translstor version.
model TR2—just two transistors glving
a4 ttemendous performance. Send s.a.e.
today tor interesting tree literature on
this and other equipment. Overseas
enthusiasts, note we despalch to all
parts ot the world via International}
Postal Services,

JOHNSON (RADIO)

St. Martins Gate, WORCESTER
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CONTIL CASES

have all these advantages:

H Lowest prices vet. S 21 gauge steel with 1%
wanse ront panel. % Klectne blue hatnmer finsh
with white panel. ¢ Frout psbrels supplied with o
<peciitl easy to mark out strippable coating. % >
loose feet supplied free.

IPR[CES: Examples
Case No. ] 10 200
34/- 33/~ ‘ 28/9
38/8 3a/8 2878
38/- 35/- 29/¢
41/- 39/- 35/6
86/~ 8476 78/
1 17/~ 16 109/
59, chseount tor cash with order
RETURN OF POST DELIVERY SERVIVE
Postage 4/- each, except 1277, 6/- and 16127 7i6

WEST HYDE NEONS

These high intensity neous give 23,000 hur average
[N

PRICES

Minimum quantity 10 at 2/8 each, 100 at 2{2 sach,
1,000 at 1{10 each, 10,000 at 1/9 each. Terms cash
with order.  No sliscounts.

WEST HYDE DEVELOPMENTS
LMITED s

30 HIGH STREET. NORTdWOJO0D. B1DDX.
Northwond 2#31

TO THAT BETTER PAID JOB IN

RADIO

Learn Transistor radio servicing by building
a set.

The National Extension College offers
unigue home-study courses using the
very latest teaching techniques with
optional residential study at weekends.

PRACTICAL RADIO

An introduction to radio practice and
theory based upon the construction by the
student of a radio from parts supplied by
the college. An ideal starting place for
higher technical skills — and a better paid
jobinradio!

Courses in Electronic Engineering also
available.

The National Extension College is a non-
profitmaking organisation created by the
Advisory Centre for Education.

Write for free brochure to:

NATIONAL EXTENSION
COLLEGE (Dept. 10)
Shaftesbury Road, Cambridge

PRACTICAL WIRELESS June, 1965

'KEY BOOK paperbacks...

RADIO
CIRCUITS

by A. T. Collins

A Complete ‘Build Your
Own Radio’ Guide.
Simple Mains Short
Wave Receiver, Medium
Wave Transistor
Receiver, Dual Wave
One-valver, Broadcast
Bands Receiver, Two-
valve Short Wave,
Amateur Bands Hybrid,
Transistor Superhet
Tuner, etc. 96 pages.

. Hi-Fl
AND
AUDIO

by A. T. Collins

Modern Designs for the
Amateur Constructor.
High Sensitivity
Amplifier, Two-valve
Pre-amp and Equaliser,
Mains Gramophone
Amplifier, Output
Transformers and
Loudspeakers, Cross-
over Networks for
Loudspeakers, Seven-
watt Quality Amplifier,
etc. 96 pages.

Only 3s. 6d. each

FROM ALL 30OOKSELLERS
ineluaing ail brenches of W. H. Smith, Wymar, Menzies and Boots, or in case
of difficulty 4s. each by post from George Newnes Ltd., Tower House, South-

Ta 1729

pton Street, London, W.C.2. NEWN ES

www americanradiohistorv com
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GUARANTEED

VALVES X

y return of post
THE MOST ATTRAGTIVE cOMPETITIVE VALVE
LIST IN THE COUNTRY
All valves are new and unused unless otherwise advised

POST 3 MONTHS FREE TRANSIT IN-
SURANCE. datiafaction
I Valve 6d., 2-11. 14, GUARANTEE or Mones back Guarantee
FREE for 12 or more in  writing  with o Goods if returned
valves. every valve. within 14 days
0Z4  4/6)8K8GT 6/-120L1  16/~DL82  9/-EZ80  5/9|Uzxz /9
1A7GT §/3{6K7  5/9{20P1  8/6/DL82  &/-(EZ81  8/-{US4  12/8
1C5GT  7/-i8K7G 2{- S0P3  12/6(DL94  6/6FC4 8/-U2  10/8
D3 7/-|6K7GT 4/9/20P4  17/-(DL8E  7/3'FW4/800 7/-U26  8/8
1D6  9/9|6KSG  8/-|20P6  16/-|EA50  1/3/GTIC 12/6ual 7-
IHSGT B/-|gRBGT 11/-|20A66G 8/-[EABCSO 8/9(GZ82  7/6[U33 14/
1L4 3/-{gK26 8/6(25L6GT ?7/9)EACOL 4/-16Z34 11/6/U36 12/6
1ILDS  4/3|gLy 9/6/26¥8G  8/- EAF42 8/3/HKS0  9/6(U37  26/-
1LN5  4/8lgrga  7/62524G  7/~|EB34  1/3/HLAIDD 8/6,050  4/9
INSGT 8/9(gr1s  7/9|25Z 8/-[EBAL  5/-|[HN30® 19/-U52  4/9
1R3 b/8leLis 11/6125264 8/-|[EB91  3/-|HVRZ 9/-/U76 5/8
108 6/8|41, 792780  17/6{EBC33  4/9|KT32  6/8u7s 4/8
184 78|gN7 761301  6/9|EBCA1 7/9|KT33C 4/-|Ui07 12/6
185 4/8/gp1 9/6/30C15 11/6/EBC81 7/8)KT36 14/-y1p1  11/8
1T4 8/-lapos  g/30F5  7/6|EBFS0  7/BIKT44  6/-1U2SL  9/8
2D21  5/8lgpos  g/9|30FL1 9/6|EBFS3 9/8[KT65 17/6U28y  12/-
3A4 4/-15q8a ¢/g/30L1 | 6/6|EBFE® 7/D'KT6L 11/-ly3ol 1g/-
3AS  8/9, Ggg" S/ol30L1s ~ 9/p|EBLE1 10/9\KT63  4/6lusos 6/e
3D8 497G 9/-|30P4  9/6/ECS2 /9IKT86 13/8/u32e  o/8
8Q4 7 88A7 sigl30PI12 78 EC91 4/6|KT78 8/8 Usss 11/6
384 Sl-|eacy  4y9|30P10 13/8 ECO2  8/6IKT88 1 403 10/6
8V4 6/8 g'g,, 4;3 30PL1 9/3|ECC8L 7/8|lKTWSI1 5/9(0404 a/.
SR4GY 976 oPL18 /6 ECCBS 4/-[KTWEE 6/8iugo1 17/6
5T4 8/-|88H7  8/-1300 10 gig|ECCSS  4/9)KTWe3 5/8\UABCso 7/
504G 5/6/9837 5/8 sLeaT 8/-/ECC34 9/-KTZ6 Ll/-'yarsaz 7/9
5v4G  7/6(88K7 8/~ |5ur 6/-|ECCaS  6/B(LE7 8/-0Ba1  7)-
5Y80 4/ w‘gg; :/g 5/6|BCC40  9/6|LN152  8/6|UBCA1 7/6
i ARG JSNAG W yemn sl 8
8ze 96857  3/6/¢1 S/8iEccss  s/6lnz8 1l-luBras 78
524G 7/6|6D40T 9/8/n..  50|ECCS4  7/8|N108  17/-|yBLel 18/
ZAQT 9/6/6Y60  4/6|,0y  g.g|ECC 76N152  8/Tiucee  7/9
6/30Le  9/-|8VEGT 8/8I5,14q 7/9{ECCEE /6 P4AL 7/8luccss  9/9
6A6  38/66X4  4/9 9/6|ECF80  8/9| P81 2/9.yccss  7/3
8A7 9/-.8X6G  5/-lg3gn 17/6{ECF82 8/3|PABCS0 B/-IicFey 10/6
6A8G _7/9]exs 8/-/g1gpT 11/-|ECHE1 10/8/PC86  11/6lycHer 9/6
6ASGT 12/617B6  10/9|gopy 13/g/ECH8S 11/8PCOT 8/ | CH42 7/8
BAC? 3/-/7B7 ik b+ 56 ECH42 8/6/PCC84 6/8I(jCHsl 7/9
6AGS  2/97C5 19\38 §/-[ECHEL 7/-/PCC8S _7/0lucree 9.
BAG?  6/9{7C6 /8|30 5/g|ECHES  8/6/PCCE8 11/9iyCLe3 18/~
6ARS  5/-[7TH7 7/8(gg /g ECL80  €/6IPCCBY /6 ppa1 /.
6ALS  8/3,7Y4 6/-|3esnr 19/6/ECL8E 8/-[PCCISY 12/-lpFse /6
SAMS®  3/-[7Z4 6/~ 186 BTA 19/8| ECLSS 10/6/PCFS0 F80 3/«
6AQ5  6/-gpg 3/-|g07 16| ECL84 12/-|PCF82 7,‘ ¥85 76
6ATE  5i-l1001  11/6|50 (J8|ECLS6 10/3/PCFB4
6AUS  7i-llocz  14/8)oay 1o/ EF2 7/-|PCF86
BAVE  B/BI10FL  4/flooca 1ai EF36  3/3iPCLS2
887 8/8110rp  10/6|50." 3/g|EFS7A 8/-(PCLES
8B8G  3/-I1gF1s 10/-|oo  o/o|EFSS  /6|PCLS4
6BA®  6/8|Iop11 14/6°7° /3/EF40  11/-iPCL8S
BES  5/8|10p13 8/61908 2/-lEF41  8/-|PCL86
6BG6G 18/-i10p1g 9/6|1088  S/6IEF42 6/9|PEN:
6BHE  6/6 {8080 7/8/EF50-BR 1/6(PEN4S
B16  s/oiobis  Jileost  9/6|Ersoa) 2/6[PEN4S
8BQ7A 6/8(15ams 11/-|0067 g/g EFs¢ -|PL83
6BR7 8/8/1sAT¢ 8/6|9788 18| EF80 lle PL36
6BRS  9/8|-Amy 5; 6[0001  3/8|EFSS  8/-|PL38
6BWE  7/9|15a08 /o 9002 4/9|EP88  7/8(PLS1
6BW7 5-lgap7 6003  Si/EFes  e/ojpLaz
oca  2/3l1EAve 6/9|Aze;  SjeiErel  3/-PL83
865 [¥H AZ31 7/8 EPS2  3/-/PL84
6Ce s;s 12AX7 6/8/Az41  7/-Gyles 9/9/PL820
6o 11/ g‘ﬁo g/’a B3¢ 6/9EF184 9/6[PMs4
86 19/8| o0 o f8ic1c 8/-|EK32  7/6(PX4
6cHS  ®/3liscs  s/6|obLc 13/6EL3r  areipxes
CH35 13/6|EL38  11/-PY31
Dt Gzl 17/icvar 76|EL3s 1L/8lPY32
e B |1eH8 1/9\D77  3/8/EL85 6/-PY53
bt 4/5[38J5GT 3/3/DA30 11/6/EL38  12/6/PY80
L /9/12J7GT 8/-IpACSe  8/.|EL4l  8/-(PYsL
gra  dfailema - ambATE, YEELE  yeptes
6F18  4/0/12K8GT11/6 D?s: o Eat afa Faoe
GFIS  B/8/1seA7 Jilogs  BgiEay  SISiEYace
- 1 PY801
GF19  6/-i198G7 4/8 ‘,?;39, 753 EL95 e//- Pzgo
6FS2  4/9(128H7 3/6(DHE3  5/6|EM34  §/9|R19
o dGIED sse yeewe s
Ho gnmHeIEDL somws yu
. DK -(EN81 16/~
8J5GT 4/8(18D3  6/6|DE96  7/0|EYSL  7/6/SU2160
636 8/6/11AQ5  7/0/DL33  7/6IEY86  7/3'Tal
67 8/8/19BGS u/- DL38  7/6(EYS88  9/8,TDD4
7G  4/0120D1  8/9(DLES  9/-|EZ40  7/-|U14
8J7GT  7/6/20F2  9/6IDL?5  6/.IEZ4l  7/-D18
Post: 2 Iby. 2/

TECHNICAL TRADING CO.

4 {bs. 2/8, 7 1bs. 3/6, 15 Ibs. 4/, ete. (C.O.D. extra). ALL VALVER LERX 59%

PRACTICAL WIRELESS
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:' Y COMPARE VR PR 1CES
ub(/ GUARANTEED NEW
Carr. & Ine, 1275 6 Months 12 Months TYPES
most mUuLLARD | 12in. £2. 0.0 £3. 0.0 ¥w 3
e uen| 14in.  £2.10.0 £3.10.0|£3-15-0
score, BRIMAR.| 15-17in. £3. 5.0 £4. 5.0 xw 8824
PERRANTI TYPES. | 1Qin. £3. 5.0 £4. 5.0 £4.15.0
oourows | |21in.  £3.15.0 £5.15.0| s
FACTORY 23in. £3.15.0 £5.15.0|56.0.0

SATISFACTION GUARANTEED

PROFESSIONAL TAPE
REGCORDER

MAYFAIR FT157. six  Transstor,
Capstan Drive, Two 3peeds, Dual Track,
Puash-putton  Controls, Tape.  ldeal
3peech and Music, Muny Rennemwcuts,
Only 3°, Wow Flutter. Reautifl
Finish vnth Mike. din, Tape, Telephoue

adaptor. £1 7.1 7.0

CO-AX, low loss, 6d. vd., 2 vyards,
11/8, 50 yds.. 22/, 100 yds., 42/6
Co-ax Plugs, 1/3, Wall outlet buxes 3/8,

SPRCIAL C.R.T. OFFER
Due to buge Bulk Bpecisl Purchase
we are offerlng MW 36/24 Tubes at
the uprepeatable price of 89/~. P.P,
12/6. The above are guarauteed for
8 months.

LOUDSPEAKERS 30 Top Makes

w716 i 8/6
CONNECTING WIRE

P,¥.C. Bright Colours. Five

25ft. coils only. 4/"
MAINS TRANSFORMERS
Excellent Quality Guaravteed
U pright mounting 250-0-250v

80 mA, 6.3v. 3 A 18umA 12/6) 9/6
Ditto semi-shrowied 9/6.

% BULK BARGAINS %

12 POTS. [I'oputar  valwes. 3K to
2 BMeg. 4oused. mixed, pre-

~et. long ~p.. switch, ete. 4,6
CONDENSERS. 25 Mixed Electroivti.
Mawmy popular sizes. Last

Value £5. Qur price 10,'
100 RESISTORS 6,6

Excellent. sizes $-3 watt.

100 CONDENSERS 9/6

Miniature (eramic and Biiver Mica
Coudensers, 3 pF to 5.0u0 pk. LIST

VALLE OV £5.

25 TAG STRIPS 4/-
2406, 5 way ete. Uuused.

100 HI STABS 9/6

1% to 3% 1006 w5 MQ.

A.T.6 CHANGERS
AT6 CHANGERS. Limited number of
these <euperL auto-changers with
sewi-transcription  characteristice.,
Wire 1or Ntereo complete wlith
HP67-1G Mono eartridge at  the

unrepeatable price of £8 19 0
. -

P& P T,

19in TELEVISIONS

19in. TELEVISIONS. Lrual Btaudard
top inake 405/625 with all channel
1-11 voils but less UHI' tuning head
(obtajnable) superb finish in manmac-
turera cartons at truly unrepeatable
prive, factury fresh,

with guarabtees. .

post free

www americanradiohistorv.com

TRANSISTORS

GUARANTEED TOP QUALITY

Huge reduction, Red Spot

standard L.F. type now oﬁy 1 /6
White Spot R.F........... 2,_
Mullard Mnehed Out ut Kits

QUELD and 2-0 ? 12,6
R.,F. Kits O(At. 0(45 (2).

3 Lransistors. 1 2 / 6
AFl14 8/« 0C44 5/8
AF115 7/8 0c4s 5/6
AF118 78 0oc72 5/8
AF117 7l- 0Cs)1 5/6
AF127 /6 0C8lD 5/8
0C26 12/ 0082 6f-
0C38 14/~ oc 8/¢

oc1i7 8/8

GERMANIUM DIODES

Genera) Purpose ministure detector,
AV ete

or 6/68 doz. -
Goid Bonded highest quality. lndi-
vidually tested,
9/8 doz.

SILICON RECTIFIERS

Ciuaranteed performance. Top Mukes
Tested 250v. working

J00UmA 3 ,9 (onr 19/6) 7/6

(3 for 8/8)

VALVE HOLDERS, B76, 8d. ea., with
8creen Bd, ea., BOA 64, ea.. with Screen
8d. ea. Int. Octal Bd., Mazda Octal 4d.
BA 6d. (less 15% in dozens).

ELECTRIC MOTORS. AC/DC 3.
voits, Totally enclosed standard
wounting, powerful V pulleys, 7/6
spare  brushes, 2in. x 2in.
ELECTROSTATIC
SPEAKERS
Type L8H75. Originally 25/-. as fittel

to terman Hi-Ft Radlos. Bargaiu 6/-
efch, /8 pair.

AGCCUMULATORS

Small 2 voit 3 amp/hour, 8/8 each.

H.T. TRANSFORMERS
200/250v. A.C. 350-0-350v. 150 mA..
B.3v 5 amp, Ov. 3 amp. Gift 27/6,

TUNING CONDENSERS
F.M. 2 gang 15 + 15 pf. standard with
slow motion, 3/8, AM/FM 500 pF. and
15 pl. 2 gang with slow motion 4/9.
Standard 005 2 gany, 4/6. Small
“0005 2 gang. 4/8.

A.C. MOTORS

For 230v, A, Poweriul, self-starting,
weight 1jib., 12/8.

SYNCH. MOTORS

200/250 A0, BUQ lop quality 4 revs.
per day. ldeul clocks, tituers, ete. 12/6

ENQUIRIES WELCOMED
Quantity Prices or Quotes lor Items

DIRPATCHED THE SAME DAY

AND POST FREE IN DOZENS

350-352 Fratton Road, Portsmouth. Tel: 22034

ALL MALL ORDER,

DEVONIAN COURT PARK CRESCENT PLACE,
BRIGHTON.

RETAIL 8HOP AND HI-FI ROOM

Tel. 608722
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Head Otfice and Warehouse:
44A WESTBOURNE GROVE
LONDON W2

Tel.: PARK 5641/2/3

7 &1 AERO SERVICES LTD. e

Please send a1l correspondence and Mail Orders to the Head Oifice
When sendive cash with onder, please melude 2 610 £ Tor postage and baondling
MINIMY M CHARGE Lifi. No C.0.D. orders accepted

856 TOTTENHAM COURT ROAD,
LONDON W1
Tel.: LANgham 8408

VA2 6/- sAKH Tl R7 5/- 12hH

B2 B/- HAN6 4=\ Kn 84-1 +
0Bs B/-5ANS 10/-jul.l 10/- +
(U B8/- AW

10/- =11
I 5/

LANIANN
F=hiv b
4

t
6= GBHYS 76 G0

5= 6BJi 8/- 8/6 1144 R7/8
b5f-HBK4  20f- G 3 10/-“\("'[‘"110[-
48 GRKTA Bf-n¥ia HHYT 12/ al -
Bf-60Ny 7 T 9/-'AZ1 6/ ¥
5f-BQTA 8/ 30111 11f- e BLE 15/-

6/- v lt7
Ti-loBis
-6 BST
12/-'5BW8
/- BRWT

LALIT

5f- r}('Hb.i 6/= 1019 10/-

4f- 604 1ot

Tf- 603l Togz 124~

4f-licBE 5«0l - —
8/8l5CDEGA  {lurL 14/ BRAND
8/8 17/-{10F 8- VALVES

5{6 st L 9/- lUFI8

10/-l6CewW4  12/-[10Lb ki

9/-634  15/-|10LD11 10/

3 8/-110P143 12/

8/-j1ul’Ly 12/
AHT

300117 13/- 1
Pz 104l
Pl9 14/- DAC32
PLL 11/8/DARYL
PLIG 11/-|DA Y2
PL14 12/6DAFYS
) 11/~ D¢
LGGT Tl DFaG
Wia 5= DKOL
4G 4/-IDKO2
A5GT " 8- DKuG

6| 5=
88,6 1nG 5=
Sf-15 1L 8/-
6/-6F 13 /6112
84-|6F1L7 6/-[12A
10/- 6123 9/6{1.

>

8/-I6Fa1 11/ a3 12/~ DL6S
8/8|6F25 11/-]14 3 7I-1DLY2
2/8j61°28  10/- 003 6/6/ 1.5
500 DEG 25/~ DLYG
30L6GT 6/6|DM70
7 85A2 8/6/DY80 7/-‘
6/6'6J7GT 7/8'12K7GT 7/-1807 9/-lDYRE 8/ EF4{2

1734
HLI33DD  1QQVO3-10

KT66
KTR8  20/-'"tTI5  385/- 4759 22/-'Second hand, in periect order, £3.10.0

6/-MSPENT 1Tl 32/- TRANSISTORS
8/- 10, $2f-28004  10/- OCIS 40/- QLTS -

lg/- :I‘il éf’/- t 11/- AFLI4  8/- OU24 22/8 OCT3D -
WAy Bvm -kl a6 newi 8 vest Tk
7= 24/- | ., =g 8/- (2% 17/8 GURID Ti-

4/6 ORI 12
4f- 0kPHa 10f- | 5

49 ese 12/ Tt
6/~ 'Uns12/-

ouNs 6.
0CL 12-

157- MEHIT

Oest 15/-

10/- 1047 B)- | a4 a8
5j- iy BIB' 044 8-
- 04 8-
12/-.; 0070 5=
/- 0031 5)-

/ g
107- PCCIS0 10/- 4

e - 8-
17/ L isn G-y 2

; N AN M 114

! a1 11 MATI0L 8/6 8/

9j-|MATIZL 8/8 /-

8/-

7-ITES6 /-
9/8

8/6|SEMICONDUCTOR RECTIFIERS
8- S4102A T/~ 1¥004 7/~ DDOSK 12/6
7/-iBYZ1s 10/ BYLov 7/= BYZ10 7/6
lg;-‘nnoood 6/6 OAZLL B8/6
7/8lZENNER DIODES
8/-1047202 8- OAZ211 5/8 VR475 6/8
7/- OAZ212 78 VR575 6/8
86 OAZL2 VRTE 68
o 8/- Kn44B 8/- VR9B 6/6
4 P b 8~ 482 8/6 VRI0A 8/~
piss 661 e/ls A7Z210 8/- VR425 6/6 VRIIA 8/-

7= PL3M 15/- 1y fl
811Vl 7;..{ i POWER UNITS TYPE 23¢

2~

BI6ILy s By T|Mainy poweled (230V a.c) 19in. Rack
8/8/Pys1 8- (yo) 8/_|mmmle\l fully fused power supply unit
5/6/UYK2 /- \yy  gLproviding fully smoothed H.T, of 180 to
4{6[1y X 1Ly R 5/01'.‘.70\’ at 80 mA and L.T. of 6.3V a.c. at
10/-,PYS8 8/8], . ‘4 amps. Fitted with panel lamp, on-off

8/-lcwiteh, xocket for connection of an
5/8 external moviug iron meter for reading
8/-jinput and output volts depending on
0/-\1he position of a key switch.

10/-{PYx00  8/8, 0

35/-
10/-

RSGB
AMATEUR RADIO

HANDBOOK
Third Edition

An invaluable volume of 544
pagges, containing almost 700 cir-
cuits and charts. with over 100 photo-
graphs, and covering the whole field of’
Amateur Radio techniques from fundamen-
tals to u.h.t, transmitters, aerials, test equipment,

single sideband, propagation, etc. Euch of the

22 chapters contains much information in suitable form
for beginners to experienced amateors and radio
enthusiasts.

MORE THAN 25,000 COPIES ALREADY SOLD
Bound in maroon buckram linson. Price 34s. (by post
36s. 6d.), and $5.50 post paid in USA and Canada.

.
Further details of other RSGB publications, informa-
tion about membership of the society, including a free copy
of the monthly RSGB BULLETIN, and the book
itself may be obtained from the publishers:

RADIO SOCIETY of GREAT BRITAIN

Dept. PW, 28 Littie Russell Street,
London, W.C.1. HOLborn 7373, 2444.

GUITAR AMPLIFIERS
WITH TREMOLO

Five jack sock-
et inputs, four
with separate
mixing volume
coutrols, and
one input
*fgtraight
through™. Al
ipputs are of

high senai-

millivolts input
F is required tor
output,
thern
wuitable for alt
types of guitars
and micro-
phones. sep-
arate Bass and
‘Freble controls,
grving & wide
range  of  lift
and cut. Separale master gam control. Tremalo apeed and depth controls.
Jack ~ocket tor rewote temolo switchive,  Outputs for 3 and 15 ohma
speakers. Valves used in the 40 watd and 50 watt amplifier B ORI, ECCB3,
E L34, EL34, 4234, In the 15 watt amplifier ECCS3, BCCR3, £1.84, EL84,
EZR1. Au eatra valve ECORS s used in the tremolo circuit. The chassie
is vowplete with basepiate and is solidly made of 18 gauge steel, finished
“ilver grey hammer. Size 12 2 5 x 6} inches high.
P. CES
3 watt with tremnlo
ot watt less tremoln
AU watt with trewolo
S watt Jess trenrelo
watt with tremolo
watt feas teemuin
Add carriage 10/- any amplifier.
CREDIT TERMS ARRANGED

STROUD AUDIO

CASHES GREEN ROAD, 8STROUD, GLOS. Stroud 788

Export inguiries invited

www americanradiohistorv.com
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PRACTICAL WIRELESS iii

blueprints

MOST of these blueprints are drawn full-size and although the issues containing descriptions of
these sets are now out of print, constructional details are available free with each blueprint

except for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over éd. unacceptable) to

PRACTICAL WIRELESS, Blueprint Dept.,
London W.C.2.

DOUBLE-SIDED BLUEPRINTS

The Strand Amplifier ...

The PW Signal Generator
The Savoy VHF Tuner... .
The Mayfair Pre-amplifier ...
The Berkeley Loudspeaker Enclosure
The Luxembourg Tuner
The PW Troubadour ...

* 51-

* 5.

o5 88 oo e 2 5 8 &
* 0=

The PW Everest Tuner UL
The PW Britannic Two 6l
The PW Mercury Six ... °
The PW Regency 5!
The PW International Short Wave Two -
Beginner's Short Wave Two ... . 5!
S.W. Listener’s Guide ... °
Beginner’s [0-watt Transmitter - 5/
Transmitting and Aerial Data... N
P.W. “'Sixteen’’ Multirange Meter ...\ 51
Test Meter Applications Chart . -
The Celeste 7-transistor Portable Radio 51
The Spinette Record Player ... -
The P.W. 35-watt Guitar Amplifier ... * 5.
Transistor Radio Mains Unit ... S | 5/
7 Mc/s Transceiver °

George Newnes, Ltd., Tower House, Southampton Street,

RECEIVERS
The Tutor * 3/-
The Citizen * ., 5/-
Dual-Wave Crystal Diode PW?95 216
Modern One-valver PW96 216
All-dry Three o0 PW97 36
Modern Two-valver ... PW?38 316
A.C. Band-pass Three ... PW99 4l-
A.C. Coronet-4 PWI00  4/-
A.C./D.C. Coronet ... PWIOI 4l
The PW Pocket Superhet ... 5/-
MISCELLANEOUS
The PW 3-speed Autogram ... 8/-
The PW Monophonic Electric Organ 8l-
The PT Band Ill TV converter 116
The Mini-amp * 5/-
The PT Olympic * 716
The PT Multimeter * ... 51-

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are
we able to supply service sheets for commercial radio, TV or audio equipment.

QUERY SERVICE

The P.W. Query Service is designed primarily to
answer queries on articles published in the magazine
and to deal with problems which cannot easily be
solved by reference to standard text books. In order
to prevent unnecessary disappointment, prospective
users of the service should note that:

(a) We cannot undertake to design equipment or
to supply wiring diagrams or circuits, to individual
requirements.

(b) We cannot supply detailed information for
converting, war surplus equipment, or to supply
circuitry.

(c) It is usually impossible to supply information on
imported domestic equipment owing to the lack of
details available.

(d) We regret we are unable to answer technical
queries over the telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query
not accompanied by the current query coupon
and a stamped addressed envelope.

QUERY COUPON

This coupon is available until 3rd JUNE, 1965
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, JUNE, 1965

Published on the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2, and printed
in England by WATMOUGHS LIMITED, Idle, Bradfcrd; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH

{(A/sia) Ltd.

South Africa: CENTRAL NEWS AGENCY LTD. Rhodesla, Malawi and Zambia: KINGSTONS

LTD., East Africa:

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one vear: To any part of the wWorld £1.9.0.

www americanradiohistorv com
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HENRY’S RADIO LTD.
303 EDGWARERD.,LONDON W2
PADdington 1008/9

Dpen Mon. to Sat. 3-6. Thurs. | p.m.

Open all day Saturday UNBEATABLE FOR

PROVED and TESTED DESIGNS

FULL AFTER SALES SERVICE AND GUARANTEE

DETAILED
LEAFLETS
FREE ON
REQUEST

PERFORMANCE AND VALUE

@ VHF FM TUNER TO BUILD

% S-transistors, 4-diodes.
| Printed circuit superhet.
% Tuning range 87 to 105 Mc/s

' 10 WATT AND 20 WATT AMPLIFIERS I

@ ALL TRANSISTOR PRE-BUILT
AND TESTED UNITS 5

and 2

4
4
]
Uit | !

+ RF stage and double tuned | % PO WER
IFT'S—9 volt 9 mA oper- | AMPLIFIERS ¢
ated. 10 watts RMS ¢
Y All parts sold separately. music power [B ‘
“% Output up to | volt. ‘:l“a“i::‘- o 2k° !
Sy . 3 eak. (2
° & Y Size 4 x 34 x 2{ in. 6<transitoril
ToTRINC oo P.P.ellléwk(com;;’lete with front ; designs. Re-
panel) Cabinet Assembly | sponse 40 ¢/s
TO BUILD £6‘ I9‘6 20/- extra. f to 20 kc/,s. i
100 mV sensi-
! @ MW/LW POCKET SUPERHET RADIO ¢y
] _— TO BUILD Unit . For
¢ 12/15 0ohm
: % 6-transistor plus diode. speakers, 40 volt supply.PRICE £5 |9 6 P.P.
M ¥ Push-pull speaker output. q BUILT et 5 2'e
Py ity i Unit 2. For 3 to 5 ohms. 24 volt. ;'Sﬁ.gl' £5. Io.o ;’GP'
% Slow geared tuning. (Mains units Mono 59/6 Stereo 69/6)
: {
| ! t
‘: P:Ju::iig :::n::‘;:’;:‘l*in | % PREAMPLIFIERS_MONO AND STEREO VERSIONS.
P.P. 2/~ (Bactery 2/6, Phone 5/-) 8 inputs, 1§ mV to -
TOTAL COST @G [ Amazing sensitivity and j300 mV ac IK to ]
TO BUILD . selectivity. 500 Kohm. Response =
30 c¢/s to 20 kefs. it =) ]
' @ TWO WAVEBAND ALL TRANSISTOR Sompiete range of it s ek 2o
: —==0{imE ]
CAR RADIO TO ASSEMBLE Unit 3. Mono full e
. = fsuncdon preamplifier. Unit 3
> TOTAL COST ize 9% x 24 x 2in. PRICE: PARS
[ TO BUILD £8' I9'6 (Brown/Gold front panel, 8/6). BUILT £5- |0. 2.
P.P. 3 Unit 4. Simplified version
3 -P. 316 of Unit 3. Price built 65/- P.P. 116 )
i % Supplied as factory buile assemblies—ijust interconnect. ?nll‘:;s. 3S(erelt::z preampllﬁer for use with two power amplifiers.
¢ % 6-transistor push-pull design—double tuned IFT'S. PIIZGCEX 4 x I5 in.
¢ % Push-button wavechange—full ~tuning range. BUILT£I0‘I9‘6
¢ % Size 7 x 4 x 2 in.—fits any car—chromed front dial. PP. 36
¢ % Units available separately. (B ’ I‘G Id |
% Guaranteed high performance and quality. u‘;g)w" © pane

@ PUSH-BUTTON TRANSISTOR ® LOW NOISE—

‘ PORTABLE TO BUILD U
¥ 6-transistor superhet DESIGNS
design. Enables complete Mono or Stereo equipment to be assembled (
% Easy to build printed at a fraction of the cost of a commercial comparable design.
circuit. | Simple to interconnect, outstanding quality
B % 8 in,

ferrite aerial, and |
DfT IFTS.

Push-button wavechange. !
% Full Med./LW geared

TWO AND FOUR TRACK PORTABLE
TAPE RECORDERS TO ASSEMBLE

tuning. . | Prebuilt equipment—6 valves—
% Attractive sturdy cabinet. | Collaro  studio decks—portable
Size 10 x 7 x 3% in. cabinets—8 x 5 in. speakers.

% All parts sold separately. | Complete recording and playback.

4
TOTAL COST P.P. 36 :5’:2&:&- % Two track deck 10 gns. P.P. 5I-
TO BUILD £7. I9.6 (Battaries 6/-) PORTABLE | Amplifier 11 gns. P.P. 36
| Cabinet with speaker, 5 gns. P.P. 36.

® VHF FM TUNER TO ASSEMBLE L A R en E20
PP

* Supplied as prebuile and | & Four Track deck £13.19.6, P.P. 5I-. Amplifier 12 gns. P.P. 3/6.
B oseasn aligned units plus metal | Copinec and speaker 5 gns. P.P. 3/6.

k just int o,
LAl U s or sPecIAL PRICE £30 P.p.8%6 FOUR TRACK

+ 88 to 108 Mc/s. FM tuning.

% 100 mV to 100Kohm I ™
4 WATT AND I3 WATT‘
PACKAGE AMPLIFIERS 4

output. ’
4

* ¢ 6-transistor printed cireuit.

Superhet design.
£12.17.6 &

# Size 9% x 31 x 4 in.
P.P. 216 l
4

TOTAL COST
TO BUILD

% 6-transistor push-pull printed

circuit {designs.
% Size only 24 x 2 x l§ in.
% 4 watt, 1218 volt; 1§ wate, 9/12 vole,
% Output for 3 to 5 ohm speakers.
% 7 mV into | Kohm, 40 c/s to I5 ke/s.

1} WATT 65/_ II’IZ 4 WATT 79/6 Il;.6l’.

units available separately).

Fully detailed and illustrated
catalogue. Over 90 pages. All
types of components and t
equipment at _competitive l

{

Let us quote
for Parts for
your circuit.
Send a list for
quick reply.

prices. Price 2/6 post paid.

Ve
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