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[{PRODUCTS LIMITED
(Regd Trade Mark]

SOLDERING EQUIPMENT

FOR
THE
RADIO
CONSTRUCTOR

ILLUSTRATED
%" DETACHABLE
BIT INSTRUMENT
(List No. 64)
IN

PROTECTIVE

SHIELD

WITH
ACCESSORIES
(List No. 700)

FOR CATALOGUES APPLY DIRECT

ADCOLA PRODUCTS LTD,,
ADCOLA HOUSE,
GAUDEN ROAD,
LONDON, S.wW.4

Telegrams: “SOLIOINT” LONDON SW4

Telephones:

MACaulay 3101
4272

NOMBREX INSTRUMENTATION

WIDE RANGE
TRANSISTORISED
INDUCTANCE
BRIDGE 66

* 1 uH to 100H.

+ Q and tan 3.

% Meter Balance.

% Direct Scale Calibration.

£18.6.9
Also available:
R.F. Signal Generator 27 £10.16.9
Audio Generator 63 £17.1.9
Power Supply Unit 61 £6.14.6
All Prices include Battery, Post and Packing

Wide-range Transistorised
C.R. BRIDGE—Model 62

6 Ranges: 1Q to 100M
1pF to 100pF

% Visual null indicator

% Power factor check

% Electrolytic leakage test

* Battery operated

£9.6.9.
S.A.E. for Trade & Export Prompt
Leaflet Enquiries Invited Delivery
NOMBREX LTD ™3RE&K"™

Estuary House, Camperdown Ter., Exmouth, Devon

Forquick,easy
faultless
soldering

Ersin Multicore 5-core solder is easy to use and eco-

nomical. It contains 5 cores of non-corrosive flux,

cleaning instantly heavily oxidised surfaces. No extra

flux is required. Ersin Multicore Savbit Alloy

considerably reduces the wear of copper soldering
iron bits.

I-IIANDY SOLDER LOW TEMPERATURE

DISPENSER SOLDER
12 ft. of 18 s.w.g. Size g pack contains
SAVBIT alloy ina . 24 ft, of 60/40 high
continuous coil, used bl tin quality 22 s.w.g.
dléect fcr!om free- g 2/6 each
standing dispenser. Size 10 pack 212 ft.
2/6 each 15/« each.
L
AVBIT BIB WIRE
SIZE 1 CARTON STRIPPER
Contains approx. 30ft. AND CUTTER

Strips insulation,
cuts wire cleanly.
Adjusts to any size.
4{- each

of 18 s.w.g. SAVBIT

4 | alloy. Also available
in 14and 165.w.g.

5/- each

Available from all Electrical and Hardware shops.
If unobtainable write to:

MULTICORE SOLDERS LTD.

Multicore Works, Hemel Hempstead, Herts, Hemel Hempstead 3636
M.A4/RB




YAEW VALVE

GUARANTEED 3 MONTHS
BY RETURN OF POST

tion or Money Back Guarantee on goods if returned unused within 14 days. ALL

TALVE\_ ARE NEW UNLESS OTHERWISE INFORMED, FREE TRANSIT
INSURANCE. POSTAGE 1 valve 9d., 2-11 1/3. Free over 12.

0Z4  4/6 ' GESGT §/3,1487 14/6 | EBU4L 6/3 | EZ40  6/8|PZ30 96
IATGT 9/6 6K25 8/6 | 19AQ5 7/9 | EBCSL 5/9 | EZ4l  5/9 | R19 9/6
1C5GT 7/8 6LL 9/6 | 20D1  8/9 | EBF80 7/6 | EZ80  5{9 |SP41 2
1H5GT 8/9 6L6 76 | 20F2  9/6 | EBF89 7/9 | EZSL  6/- | SP6L  2/-
IN5GT 8/9 6L6G  6/6 | 20L1 16/- | EBL2L . 9/9 | FC4 8/- | Td1 6/9
1R5 4/9 6L18  7/9 |20P1  9/6 | EBL31 19/8 | GZ32  7/6|TDD4 7/
184 7/6 6L19 12/6 | 20P8 11j- | EC52  4/p | KT33C 8/9 | Uld 76
2D21  5(6 6LDR20 %/9 ; 20P4 17/~ | ECC32 4/- | KT368 14/- | Ui8 718
3A4 4/- 6P25  8/6 | 25A6G  8/- | ECC34 9/- | KT44  6/-|U22  6/9
345 6/- 6P23  9/9 | 25LEGT 7/9 | ECC40 6/9 [ KT45 8/6 U4  12/6
3D8 4/- 6Q G 4/- |25Z4G 7/~ |ECC8L 4/9 | KT61 8/6 | U25 8/3
304 5/- 6QYVGT 8/- | 30F5  6/- | ECC82 4/9 | KT63  5/9 | U26 7=
5R4GT §/- | 6SA7  5/9 | S0FLI 9/6 | ECCS3 5/9 | KT8 12/-|U35 12/
5U4G  4/- | 68G7  4/9 | 80L15 8/9 | ECC84 7/6 | KT76 sle U350 4/6
5Y3G  4/6 | 6SK7  5/- | 30P4  9/6 | ECCS5 6/- | KTSS 17/6 | U107 12/
5Y3GT 4/- | 6SLYGT 5/6 | 30P12 7/- | ECUS8 9/6 | KTW6L 5/9| U191  9/-
524 9/- | 6SN7GT 4[6 30PL1 9/3 | ECFS0 6/- | KTW63 5/- U281  §/6
524G 7/- | 68Q7  5/9 {3505  8/6 | ECF82 8/3{ KTZ63 7/-| U282 15/-
5Z4 9/6 | 6UAGT sl- 85L6GT 8/- | ECH?1 11/6 | MU14 7/- | U301 12/6
6.30L2 9/- | 6V6G  4/6 | 35W4  6/- | ECH35 7/6 | N37  10/6 | U820 8/
6A5G  7/9 | 6V6GT 6/- | 35Z4GT 5/6 | ECH42 8/8 | Nv8  13/-| US01 19/
6AKS  4/3 | BX4 4/6 | 50L6GT 8/6 | ECHSL %/- | N108 13/- | UABCSO 7/-
6AQ5  5/- | 6X5G  b/- s 5/- | ECH83 6/3 | PC86  10/- | UAF42 7/9
6ATS  b/- | 6X5GT 5(6 | 185BT 19/6 | ECL80 6/6 | PC97  7/6 | UB4L ' 6/6
8AUE /- | 7B 9)- 185BTA19[6 ECL82 8/- | PCC34 6/6 | UBC4L 7/6
BAV6  §/- | YBY 5/6 | 807 ECLS3 10/6 | PCCS5 6/6 | UBCSL /-
8RAS  5/6 | 7C5 7/3 | 813 49/- ECL86 10/3 | PCCS8 11/9 | UBFS0 7/9
BEG  5/6 | 706 76 | 868A 12/6 | EF38 8- 89 UBF89 /6
6BG8G 15/- | 7HT 5/~ | 954 8/6 | EF39  4/6 | PCC189 13/6 | UBLRL 9/6
6BH6 b/ | 787  14/8 | 955 213 | EF40 11/- | PCFS0 6/9 | UCS2 /9
6BJ6 5/ | 7Y 4/6 | 956 2/- | EFAl  8/- | PCF82 6/- | UCC85 7/3
6BR7 8/6 | 10C1  9/- 9001  3/6 | EF50 3/3 | PCF84 12/-| UCF80 8/6
6BWS 6/9 | 102 14/6 | 9002  4/9 | EFS0  3{6 | PCF36 7/6 | UCH21 9]
6BW7 5/- | 10F1  4/9 | 9003  5/6 | EF85 6/- | PCL82 7/9 | UCH42 %/3
8c4 2/3 | 10LD11 14[6 ATP4 2/6 | EF86  7/6 | PCL83 9/- ( UCHSL %/9
605 5{6 | 10P13 AZ31  6{- | EF89 /9 | PCL84 7/3 | UCLSZ2 8
6C6 5/6 | 10P14 9/6 AZ41  Y/- | EF91  3/- | PCL85 7/6 | UCL83 10/-
6C9  11/- | 12aH? %/- | B36 4/6 | EF92  3/- | PCL86 10/6 | UF4l  6/6
6CD6G' 17/- | 12AH8 9/~ | CBL31 19/~ | EF183 9/9 | PEN25 8/9 (UF42  4/9
6D6 8/- | 12AT6 6/6 | 0L33  9/- | EF184 9/6 | PEN45 8/6|UFS0  6/3
6F1 4/9 | 12AT? 4/9 | C¥S1  7/6 | EL32 3/9 | PEN46 4/6|UF8 7/6
6F6G  3/6 | 12AU8 §/- | DAFOL 4/6 | EL33 6/6 | PL33  8/6 | UF89 5/
6F13  4/3 | 12AU7 4/9 | DAF98 7/3 | EL34 11/6 | PL86  90/6 [ UL41L  7/6
6F14  9/6 | 12AV6 6/3 | DF91  8/- | EL35 6/~ | PL38 17/6 | UL44 14/-
6F15  9/8 | 12AXY 6/- | DF92  8/- | EL38 12/6 | PL81  7/9 (UL46 83
6F23  6/6 | 12BA6 /- |DF96 7/3 |EL41  §/- | PL82  6/6 |UL84  7/-
6J5G  3/- [ 12BE6 6/6 | DK91 5/8 | EL42 7/9 | PL8S  6/6 | URIC 7/8
6J5GT 4/3 | 12BHY 8/9 | DK92 7/- |EL84 6/6 | PL84 /6 | UMSO 9/6
676 2/6 | 12E1 /6 | DK96 /8 |EM34 8/6 | PY31L  8/-|UUS 11/-
637G 4/9 | 1277GT 8/- | DL92  5/- | EMBO 7/9 | PY32 9/6 | VP4l 5/6
837G 7/6 | 12KYGT 4/- |DL94 6/6 [ EM81 6/9 | PYSS  9/6|U¥Y2L 9/
6K6GT 6/- | 12KS  9/9 [ DL98  ¥/3 | EmMsda ajo | PYSO  6/6 | UY4l 6/-
6K7 5/9 | 12K8GT 9/6 | EABCS0 6/6 | pygs g6 | PYSL  5/9 | UY¥s5  5/-
6EYG 1/ | 12Q7GT 5/- |EAF4R 3/3 | po’ .o | PYS®  5/9| VRI05 -
6K7GT 4/6 | 128A7 6/3 | EB4L  5/- /6| PYS3  5/9| VR150 /9
6K8 8/6 | 125K7 2/9 |EB91  2/- | EY86 V3 Pvygs  9/-| Xe6 79
6K8G 5/~ ) 128Q7 7/6 | EBC33 4/9 | EYSS  8/6 ' PY300 6/3| Z66 8/6

HITACHI PORTABLE
TRANSISTORS

GUARANTEED TOP QUALITY
Huge reduction. Red Spot

standard LF type now only 1 I 6
White Spot R.F........... 2 I =
Mullard Matched Output

Kits 0081D and 2-0cs1 9/6
R.F. Kiis 0C44, 0C45 (2)

8 transistors 9 I 6
AF114 8/- 89/~ 0OU8L 5/8
AF115 7/- 0OC36 14/- OCSLD 5/6
AF116 7/6 0044 5/6 OC8: 8/~
AF1i7 6/- OC45 5/- OC170 8/6
AF127 7/6 OC72 5/- OCL71 8/6

GERMANIUM DIODES

General Purpese miniature

dotector A.V.C. ctc. 6/6 dos. 8-
Gold Bonded highest quality
Individually tested 8/6 doz. 1 I -

SILICON REGTIFIERS

Guaranteed performance. Top makes.
Tested 250 v. working.

120 m: 800 .
Gtor 816 39 (3tor 10/ T/6

CRM141., CRM142. Special bulk purchase

enables us to offer these tubes at 39

this low price (carr. 9/-}. I"
cast chassis.

25 WATT BASE SPEAKERS

Very heavy coned 12in.

There is nothing to touch it for power
handling and quality at

the price. Plus 5/ p-p- £4.19.0
CONNECTING

WIRE
P.V.C. Bright Colours, Five
25ft. coils only.

4/-

TAPE RECORDER

Latest Hitachi. Fabulous quality repro-
duction of music. §-transistor. 13in. and
3h speeds. Qutput 500 mW high
quahty speaker. Fast forward and rewind.
Battery level and record level meter.
Precision capstan drive. Size 83/“ x3%x
8%in. Genuine normal price of 35 gns.

%Ivnrepeatable All  spares  available.
ith tape, tape reel
mike, etc. ’ ’ 1 9 Gns-

HITACHI 4 TRACK
MODEL TRA-5053

This superb 48 gns. recording machine
is on limited very special offer. Two
channel recording. Plays stereo tapes,
14in. and 3%in. per sec. One track can
be listened to on an earphone whilst
recording on the second track, and
thereafter both tracks played simul-

TUBES

Carr. & Ius, 12/°
MOST MULLARD, .
MAZDA, COSSOR, 12in.
SCOPS, BRINAR, jain,
FERRANTI TYPES :;;:,7"“
PROCESSED N e
OUR O ; 2lin.
FACTORY 23in.

SATISFACTION

GUARANTEED
6 Months 12 Months NEW TYPES
£2. 0.0 £3. 0.0 AW47-91
£2.10.0 £3.10.0 £5.15.0
£3. 5.0 £4. 5.0 AW59-81
£3. 5.0 £4. 5.0 £7.10.0
£3.15.0 £5.15.0 AW43-80
£3.15.0 £5.15.0 £5. 5.0

1% to 5%
100 HI-STABS 1603 io 50 9/6
€0-AX, low loss, 6d. yd., 25 yds. 11/6;

50 yds. 22/-; 100 yds. 42{8. Co-ax Plugs,
1/8. Wall outlet boxes 8/6.

100 RESISTORS ;"5 vati 6/6

MICROPHONE CABLE, ]':[xghest quality
black, grey, white, 1/- yard

100 GONDENSERS 9/6

Miniature Ceramic, Silver Mica etfc.
3pF to ‘1uf. LIST VALUE OVER £5.

10 x 5in. SPEAKERS

SIZES

Ceramic High Flux, “pancake” magnets.

Hammered gold finish. Most 25
excellent reproduction 3. I

DULCI(VHF) FM TUNERS

MODEL FMT/5. Self powered 200/250 v.
A.C. AF.C. High sensitivity for fringe
and long distance reception. Size 11§ x
8%in. x 31in. high. Weight 73lb. In case
finished in satin chrome and black. We can
offer these high fidelity ‘instruments.
Normally £21.13.5.

Limited number only at 1 5 GI'IS.

LOUDSPEAKERS. 30 'Iup Makes.
on.  T[6 D 8/6

7x4in.
MAINS TRANSFORMERS

Excellent Quality Guaranteed Upright
mounting 250 v., 60mA., 9,6

6.3v., 3A. Primary 230v.

350-0-350v. 120maA, 6.3v. 39

B5A 5v. 3A. Super quality I -

Ditto 80mA. 29 I'
STEREO PORTABLE

CABINETS

Latest black and silver metal finish.
Consisting of centre cabinet size 16iin. x
18in. x 8in. deep with lift up lid together
with two 10 x 6 speaker cabinets which

ENORMOUS PURCHASE., GUARAN-
TEED. APPROX. HALF PRICE.
WORLD FAMOUS MAKE

% TAPE %

‘We offer you fully tensilised polyester/
mylar and P.V.C. tapes of identical
quality hi-fi, wide range recording
characteristics as top grade tapes.
Quality control manufacture. They
are truly worth a few more eoppers
than acetate, sub-standard, jointed or
cheap imports. TRY ONE AND
PROVE IT YOURSELF!

Double Play

4ln ﬁOOﬂ: 8/~
5in.  1,200ft. 15/~
5%in. 1,8001t. 19/6
7in. 2,400ib. 27/~
Triple Play
4in.  900ft. 18/~
5in. 1,800ft. 25/~
53in. 2,400ft. 34/-
5% 7in. 3,600ft. 44/-
7in. 1,80015. 18/8 Quadruple Play
Postage 1/- reel 3in. 8f-
Post Free less 5% on three mels.

Quantity and Trade engniries invited.

Standarrl Play
3in. 2{3
din,

300ft 4/6
600ft. 7/8
53in.  900ft. 10/6
7in. 1,200ft. 13/6
Long Play
8in.”  225ft. 2/9
4501t. 58
9007t.10/6
1,200ft. 13/=

STEREC AM/FM TUNERS

Large de-luxe A/C radiogram chassis.
Mullard valves normal value
approx. 2 gns. 17 Gns.

TRANSISTOR PLAYERS
UAZ588 Autochanger low noise, 2 external
inputs (mike efc.). External speaker
socket, with hi-lux speaker, mixer, base,
treble controls, really de-luxe portable

large satin chrome control
panel,

Normal price 25 gns. 17 Gns.
ELPICO MONO PREAMPS

DPAL5 Tatest black/satin chrome finish
"

case with

clip on ends of main cabinet size 44in x 13in.
x 8in. making overall size of 253in. x 13in. x

8in. High quality chrome fittings. Will
take most autochanger or
tape decks. Half price.  £3.19.0
DITTO but with vynide
7 x 4 speaker cabinets, 59 I'
TRANSISTOR
CAR RADIOS
Latest Autolux fully transistorised
complete with speaker and fittings.

Large purchase enables us to sell these
superb sets (normally approx.
14 gns.) at the amazing price of 9 Gns.

GELOSO 100W AMPS.

110-240v. AC twin mike and twin gram
inputs full mlxjng, base, treble controls.

taneously through the
Ideal for languages, singing to muslc,
ete. Bxcellent reproduction through
high-flux elliptical speaker. A.C. erase.
Dimensions: 11in. x 11}in. x 5}in. Weight
12t1b. FDy:mmic mikf. Sound level
meter. Footage indicator.

Two mixed inputs. 29 Gns-

MODEL TRA-722

Large 2-track semi-professional model
with freq. response 50-13,500 C.P.8. on
7in. reels with mike ‘tape’ large speaker,
latest single hand controls,

elegant. Weight 20ms. 29 GNS.

Fully tosed all speaker
u:npled;mces. Welght 38lbs. Hi-Fi
quality output. Normally

58 gns., few only 7 42 Gns.

STEREO AMPLIFIERS
AC262 3-4 watts per channel, excellent

control panel, excellent qua]lty
finish. AC mains, Valve at 6 Gns.

SPEAKER FABRIC

Superior Gold/Brown Vynide with small

“holes, t at 2/6 sqit. or
125qftgl(i4x B b 19,‘

input 1s selector, base and
treble controls. Matches all pickups and
mikes. Provision tape record-
ing, Normally 10 gns. our price 5 Gns-

230V AGC GONVERTORS

INPUT 12V D.C. Output 40 watts from

batt (normall;
108 gy ol £5.10.0

LATEST GARRARD

All Factory Fresh. Al with cartridge.

Stereo cartridge fitted for 17/8 exira.
SRP12 Mono (Single) Player £4.19.0.
SP25 Semi-Transcription (8ingle)
£11.19.0.
AUTOSLIM Standard Auto. £5.19.0.
ATS5 Slimline—similar to AT6 £7,15.0.
Model 1,000—changer, 10 records
£6.19.0,

Model 2,000—large turntable £7.19.
Model 3,000—wear £10.10.
AT60—Heavy Automatic 211.19

A70—Automatic 19.19.0.
LAB80—Transcription £27.10.1

401—Transcription . £29.19.,0.
Model 50—Automatic £0.10,0,

"B.S.R.

TU14~8ingle player Complete
GU7—8ingle Deck Complete £4.5.

59/.

UA14—Auto Changer 17.6.
UA16—Blue-silver .10.0,
UA2588—Super Slim £5.15.0.

Stockists of Leak, Quad, Chi

Armsirong, Tri]

Post: 1lb. 1/6, 131b. 2/6, 21b. 2/9, 31b. 3/-, 4lb. 8/3, 51b. 3/6, 61b. 4/-, 8lb. 4/6, 141b. 5/6

TECHNICAL TRADING (CO.

ALL MAIL ORDER AND RETAIL SHOP AND ROBOPHONE ORDERS

DEVONIAN COURT, PARK CRESCENT PLACE, BRIGHTON.

Tel, 880722

+ LONDON

v PORTSMOUTH
v SOUTHAMPTON

y Linear, Rodgers, Truvor, Ferrograpk, T.8.L. Wharfedale, W.B., efc., ete. for value and service.

16 Tottenham Court Road,
Tel. MUSeum 2639.

350-352 Fratton Road,
Tel. 22034,

72 East Street,
Tel. 25851




... COMMENT

CAMBRIDGE RELAY STATION

The BBC’s new television and v.h.f. sound relay station to serve Cambridge
was brought into service on 7th March. It transmits BBC-| television on
Channel 2 with horizontal polarization, and the three sound programmes
on v.h.f, also horizontally polarized, on the following frequencies: Midland
Home Service 93-3 Mc/s, Light Programme 889 Mc/s, Third Network
M-I Mcfs.

RECORDING EQUIPMENT DEM-ONSTRATED N AMERICA

Sound recording equipment developed by EMI Electronics Ltd.
aroused wide interest among leading sound engineers during reeent
demonstrations in the United States and Canada.

EMl senior sales engineer S. G. Griffiths held the demonstrations
during a four-week sales and market evaluation tour of the two
countries. . : '

Mr. Griffiths visited major television companies in New York
and the leading film studios in Hollywood. In Canada he met sound
engineers in the major broadcast centres of Toronto and Montreal.

“Everywhere | went the interest shown in our equipment was
tremendous,” said Mr. Griffiths. “Our new L4 professional portable
tape recorder received particular attention and one Hollywood
studio has taken an option on 40 of the machines.”

MARCON! COMPUTER FCR SAUDI ARABIA

[
ISR S ST

This photograph shows one of the new Marconi Myriad computers of the type
which will be used in the radar data handling systems for the Saudi Arabian
defence system.

This computer which has been designed by Marconi for radar data processing
and other on-line applications, features the latest techniques in microelectronics.

The complete machine is housed in this single desk unit which measures
6ft. x 3ft. x 2ft. 9in. high. All controls and indicator lights are mounted in the
low superstructure of the desk top, which provides the operator with full facilities
for machine operation and programme checking.

Good OId Henry

I aMm now what many people regard as
an “oldster” and you and your colleagues
are what Ibsen described as “Youngsters
knocking at the door”.

So 1 feel that I must congratulate you
on the wisdom, the balance and the up-
to-dateness of the article by “Henry”
entitled Oh, but it Hertz! This is what
I call technical journalism at its best.

So, as a westerning planet, I salute the
dawn of a new dispensation.

Percy Wilson.
Headington,
Oxford.

We are grateful for this tribute from
veteran technical journalist Percy Wilson
who, as many readers will know, was for
many years Technical Editor of “ The
Gramophone”. He has now established
a Consortium of Audio Consultants, in
which endeavour we wish him every suc-
cess.—Editor.

- Tapespondent Wanted

I wouLp like to tapespond with any-
one, -anywhere of my own age (15) who
is interested in amateur radio, short wave
listening and radio construction gener-
ally. My tape recorder is a National 2
track 1% and 3% i.ps. All tapes will be
answered :

John Adams. .
74 Spring Street,
Sandringham,
Victoria,
Australia,
Ham or Sham

WHAT type of person is worried about
the “Radioc Amateur”—why the con-
cern? If a person is sufficiently interested
in radio communications then he would
not ask the “Ham or Sham” question. He
would know that in amateur radio
“Sham” cannot exist, because the
operator is fully qualified to operate any
equipment he may own, whether it be
home constructed or commercial. This
“amateur” tag may have been all very
well in the far distant past when capaci-
tors and all other equipment had to be
hand-made, but of course even when an
operator builds his own home-made gear,

" the components are all commercial,

I say to the Citizens band agitators and
the like; put in some hard work and try
for the R.A.E. and long before you pass,
the “Ham or Sham?” will have disap-
peared from your minds.—You will
know better
E. W. Phillipson, G3NVE.

Goole,
Yorkshire.

More News and Comment on Page 44.
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F/6063 4/
Fully guaranteed FW4/5006/6
F“,"”%%?%’,G

(o G1/236G 9/
individual IY packed 91/3701{20,
G50/26 5/-

VALVES (i
GM4  45/-

GZ32 10/-

AC/HL 4/6 | DH63 5/~ | EF37A 7/~ | GZ3a  10/-
ACP4 /- | DK92 6/6 | EF40 8j- | H63  7/-
ACGPEN 5/- | DK96  6/6 | EF50 /6 | HK54 22/6
AL60  5/- | DL92  4/- | EF52  6)- | HI2K 2/8
ARP3 3|- | DL93  6/- | EF53  4/6 | HL23  6)-
ARPI2 2/6 | DL94 50 | EF55  8/- | H123DD5/-
ARP24 3/6 | DL96 /- | BF71  7/6 | HL4l  4/-
AR8  5/- | DLS10 8/- | EF72 5/~ | HYR2 9/-
ARTP1 6/- | DIS19 15/- | EF73  5/- | K3A 60/
ATP4 9/ | B8OF 23/- | EF74  4/- | KTSC 28/
ATP7 5/ | B88CC. 12/- | EF80  B/- | KT32 8-
AU7  55j- | ES0CC 10/~ | EFS1  6/- | KT33C 6/«
AZ31 " 9j- | E1148 /8 | EF85 4/6 | KT44 5/9
B6H  15/- | E1266 50/- | EF86  6/6 | KT63 4/~
BD78 40/- | E1415 30/- | EFS9  5/- | KT66 16/
BL63 10/- | 1524 12/ | BF91  4/- | KT67 15/
B4 8- | EAS0 1/- | BEF92  gj- | KY76 8/6
BS5  20/- | B173 7/~ | EF95  B/- | KT88 28/-
BSs4  87/6 | EABCS0 5/9 | EF183 8/~ | KTWel 4/6
B2134 16/- | EA91  3/6 | EF184 8/- | KTW63 2/-
BTI® 25/- | EAF42 8/~ | EHT1 300/- | KTZ41 -
BI35 25/- | EB34 1/6 | EL32 39 | KTZ63 5/
BT45 150/- | EE91  §/- | EL34 10/- | MSL00 9/-
BTs3 85/ | EBC23 6/~ | EL36  5/- | M8141 12)-
CC3L, 2/- | EBC41 8/6 | EL38 17/6 | M8161 7/-
CI33  9/- | EBC81 5/- | EL4L  7/- | MHa 5/
GV71  3/- | EBFS0 6/6 | EI42  8/- | MELDG10/-
ovr7  5/- | EBFS3 /6 |Ls0 8- | ML6 /-
Ovie2 1/- | EBFS9 6/9 | EL8L 8/ | N78 15/
OV103 4/- | EC52 4/~ |EL83  6/3 | NE17  7/-
Cv4004 7/- | EC53 12/6 | EL84  b5j- | 0AZ 6/
Ovdol4 7j- | EC70 4/- |ELS5S  8/- | 0B 6/~
Cv40l5 5/- | ECO0 2/- | EL91 4/6 | OBS  7/-
CV4025 10/- | EC91  3/- | EL95 5/~ | 0C3  5/-
CV4049 /- | ECCSL 4/ | EL360 20/- | OD3  5j-
CY31 6/6 | ECCS2 5/- | EM80 /- | OZ4A  5j-
D1 1/6 | ECOS3 8/~ | EMS1L  7/6 | POCS&  5/-
D41 6)- | BOCS4 5/6 | EMS4 /3 [ PCCS9 10/-
D6l 6/- | ECCS5 6/6 | EN31 10/- | POF80 6/8
D77 8/3 | ECCS8 9/- | ESU74 80/- | PCFS2 6/6
DA30 12/6 | ECO91 4/- | ESU208 6/- | PCFB4 6/~
DAF96 /- | ECF82 %/- | EY51  5/6 | PCLSL 9/-
Db4l  4/- | ECH42 9/6  EY¥86 6/6 | PCL82 7/-
DET5 8/- | ECHSL 5j- | EY91 $/- | PCI83 8/8
DET20 2/- | ECH83 7/ | EZ40  6/6 | PCL84 7/~
DET25 15/- | ECL80 6/~ | EZ41 68 | PCLS5 8/6
DF73  5/- | BCLS2 7/6 | Bz80  5/6 | POL8S 9)-
DF91  §/- | ECL83 10/- | EZ81  8/6 | PEN25 46
DF92  3/- | ECLS6 10/- | F/6057 5/~ | PEN46 8/
DF96 6/ | EF36  3/4 | F/6061 5/~ | PEN200AS)-

«

THERMAL PLUS MECHANICAL, CIR-
CUIT BREAKER FOR A.C. & D.C. Current
| amp. Protects against shorts (instantaneous
cut out at approximately 8 amps.) and against
overloads: 1.8 amp. 30 seconds, 2.1 amp. I5
seconds, 2.5 amp. 8 seconds. Delayed cut' off
may be adjusted to different currents and times.
Separate pair of contacts to indicating device.
Dimensions 3% x |3 x 7in. Price 12/6. P. &P, 216,
“CONNECT AND FORGET, CANNOT
OVERCHARGE” “ESSTRON” MARK 1
AUTOMATIC BATTERY CHARGER.
Initial charging rate 6-7 amps. The charging rate
automatically adjusts itself to the charge in the
battery. Automatic current and voltage control.
' Patented application of magnetic amplification
to battery charging. Indicator lights show battery
fully charged, receiving charge incorrectly con-
nected or faulty cells. Mains voltage 200/250 v,
Built for 6 or 12 v. batteries. Measurements
7 x 5 x 5%in. Weight 8%ib. Price £7.19.6. P.P. 3/6,
2 KW ULTRASONIC GENERATOR
together with power supply unit for 200-250 v,
A.C. Complete two chassis: with intercon-
necting cables. Frequency 37 to 43 kc/s adjusted
by fine control. Peak output 2' kw., average
output. 500 w. Completely new with valves and
manual” £65 carriage paid U.K, Large selection
of mains and Heavy Duty L.F. TRANSFORMERS.

VARIOMETER for No. [9 sets, 1776, P. & P.
3f-,

MARCONI SIGNAL GENERATOR TYPE
TF 801B/3/S. Frequency range 12-485 Mc/s. in
five ranges. Directly calibrated frequency dial.
Output waveform: C.W. sinewave A.M., pulse
AM. (from ext. source only). Internal modu-
lation frequency 1,000 ¢/s. Output: a, normal—
continuously variable directly calibrated. from
0.1 wv.—0.5 v. b, high: up to | v. modulated or
2 v. unmodulated, output impedance 50 ohms.
Fine frequency tuning control, carrier on/off
switch, built-in crystal calibration for 2 Mc/s.
and 10 Mc/s. Stabilised voltage. supply. In
excellent *‘as new’’ condition. Fully checked and
guaranteed. £115, Carr, 30/-,

C.R. 100 RECE!VER. 60ké—420ke, 500kc—
13mc. In 6 bands, 2 HF stages, 3 IF stages, AVC
on both phone and CW. Excellent condition,
correctly tuned and guaranteed, £31. Carr. 30/-,

PFL20017/6 | U26 11/~ | 1LC6 7/~ | 6AK7  6/-
PL36 | 7/6 | U27 8/- | ILH4 4/ | 6AL5  8/-
PL38  16/- | U50 4/6 | IN21B 4/- | 6ALSW 7/-
PL8L  7- | U52 4/6 | 1N43  4/- | 6AM5  2/8
PL82 b/~ | U191 11/6 | IN70  4/- | 6AME 4/
PL83  6/- | U801 18/~ | 1R4 5/- | 6AQ5 7=
PL84  6/6 | UABCS0 6/- | 1R5 8/6 | 6AQ5W 9/-
PL500 15/- | UAF42 9[- | 184 5[- | 6AS6  4/-
PM24A 5/- | UBC41L 6/- | 185 4{6 | 6ASEW 9/~
PT15 10/- | UBF80 5/6 | 1T4 3/- | 6ARTG 20/-
PT25H 7/6 | UBF8Y 6/6 | 2A3 5/- | 6AT6 3/8
PIBM 7/6 | UBL2L 11/- | 2B26  8)- | 6AT6  7/-
PX4 14/- | UCCS5 6/6 | 226  7/- | 6AX4 8/
PX25 9~ | UCH42 8/~ | 2026A 8- | 6B7 6/~
PY33 8/6 | UCHSL 6/- | 2C34  2/6 | 6BSG  2/6
PY80 5/6 | UCL&2 8/- | 2C45 22/6 | 6BA6  4/-
PYSL  5/6 | UCLSS 10/- | 2046 80/~ | 6BA7  5/=
PY82 5/-| UP4L  9/- | 2051 12/- | 6BE6 4/
PY$3  6/-| UF89 /- | 2D21  5/- | 6BI7 /-
PY800 6/8 | UL41 7/6 | 3A4 4/- | 6BQ7A 8/-
PZ1-35 9/- | UL84  5/8 | 3A7108A20/- | 6BR7  9/=
PZ1-75 18(- | UU5  %/- | 3A/467 35/- | 6BWE 9/-
QP21 6/-| UU9  8/6 | 3A/167/M 6C4 2/~
QP25 5f-] UY2l %8 25/- | 605G 2/6
QP230 5/~ | UYS5  5/- | 3B7 5/- | 6C5G6T 6/-
QS95/10 5/6 | V1120 4/- | 3B24  5/- | 606 4/-
QS150/15 V1507  5/- | 3D6 4/- | 606G 3/-
10/= | V1924 20/- | 3E29 50/- | 6C8G  8/-
Q81202 8/~ | VMP45 12/- | 3Q4 6/- | 6CHE  4/8
QVo4/7 8/2 | VP23 8/- | 3Q5GT ¥- | 6021  80/-
R3 - | vP133 9/- | 384 4/- | 6CL6  9f-
RG41250 | VR99 8/~ | 3V4 5/9 ['6D6 3/-
/- | VR105/305/~ | 3X2 3/- | 6E5 8/-

RK72  6/- | VR150/305/- | 4C27 85/~ | 6F5G  5/3
SL30P 15/- | VU33A 4/- | 4D1 4/- | 6F5GT 5/9
SL30 12/6 | VU39 6/~ | 5AL73G 5/- | 6¥6G 4/~
8P2.  8/6 | VX3256 4/- | 5A174G 5/- | 6F7 6/-
SP41  1/6 | VX8122 5/- | 5B251M 25/- | 6F8G  8/6
SPEl  1/6 | VX8124 5/- | 5B/253M 6F12  4/8
SP210  6/6 | W2l - 15/- | 6F13  5/-
STV280/40 | W118  8/- | 5B254M40/- | 8F14  5/-
12/6 | W119  8/- | 5B255M 35/- | 6F32  4/-
SU2150A X66 716 | BRAGY 9/- | 6F33 /-
10/- | X118 8/~ | 5T4 7[- | 666G /6
811612 10/- | X145  8/- | 5U4G  4/6 | 6H6M 1/6
T41 8/8 | Y63 5/- | 5V4G 8/ | 6J4WA 10/-
TDOX-20 | ¥65 4/- | 5X4G  8/6 | 6T5 8/~
70/- | Y66 8/- | 5Y3G  4/8 | 675G  2f-

TP22  5/- | Z800W 20/- | 5Y3GT 5/- | 6J6 3/6
TP% 15/- | Z801W 10/- | 5YSWGTB | 6J6W - 6/-
TTI1 5/~ | 1A3 8/- 9f- | 6376t  5[-
TT15 85/~ | LABGT 5[- | 524G 6/ | 677M  8/-
TTR31 45/- | 1B22 30/~ | 6Z4GT 8/- | 6K6GT b5/6
TZ0520 4f- | 105GT 6/~ | 6AB6  4/- | 6K7G 2/«
TZ20 16/~ | IDSGT 6/- | 6ACT g/~ | 6K7GT 4/9
USL 80/ | IE7G /6 | 6AGS  2/6 | 6K8G  §/-
Ule/4 8§/~ | 1F2 3/- | 6AG7  6/- | 6KSGT 8/3
U7 5/- | 166GT 6/- | 6AH6 10/- | 6KSM 6/6
Ul 6/~ | 114 2/6 | 6AT7  g8/- | 615G  §/-
U225 11/- | 1ILA6  6/- | 6AK5  5/- | 6L6GA 7/6

C.0.D. 2/6 extra. Overseas Postage extra at cost.

WELL PROVEN RELIABLE COMMUNI-
CATION RECEIVER P.C.R.3

(Made by Pye.) 3 bands, | medium wave, 2
120-43m, 3 43-13m. Overall sensitivity |-2uV.
S/Noise ratio 10 dB at 6.V, Circuit incorporates
an RF stage, two L.F. stages, tone control,
.V.C. antenna trimmer. 6Vé output. Set in
fully working condition together with head-
phones and speaker plug, £9.12.6. With vibra-
tory supply unit, 12v, £10.15.0: With specially
built in PS.U. for 210-250v A.C., £11.17.6.
Carriage either set 15/-,

4.R.O.. SENIOR TABLE MODEL TYPE
5A with “S” meter and crystal filter in excellent
fully checked and tested condition together with
set of 8 general coverage coils and mains P.S.U.,
£33. Carriage and packing 30/-,

Ditto, but model ““M”, £28. Carriage and pack=
ing 30/-.

P. G. RADIO LTD.

170 GOLDHAWKRD., W.12

SHEpherd’s Bush 4946
Open 9-5.30 p.m. except
Thursday 9-1 p.m.

PERSONAL CALLERS WELCOME

6L6M  11/- | 12Q7GT /3 | 220TH 4/~ | C.R. Tubes
6L7G 4/ | 12847 7/~ | 225DU 9/ | CV1596
6134  4/6 | 128¢7 4/- | 307A  5/6 (097) 55/-
6LD20 5/9 | 128G7 8/- | 310C  2b/- | E4504/B/16
6N7 6/- | 128H7 8/- | 350B 8- -
6N7G 5/9 | 12877 5/- | 357A 7/~ | VCR97 28/-
6P25 12/6 | 12SK7GT8/. | 368A 5/~ | VCR13830/-
6Q7G 6/~ | 128N7GT 893A 15/ | VCR138A
6R7 5/6 5/9 | 446A 8/~ 4y/-
L 68A7 7/ | 198R7 B/ | 703A  80/- | VCR51735/-
6SA7GT 6/6 | 12Y4  2/= | 705A 10/ | VCR517B
6SK7GT 4/ | 12L7  7[- | 715B  §0/= 40/-
607 7/~ | 15D2  6/- | 717A 8- | VCR517C
6SGTGT /- | 1982  15/- | 7244  1b/= 40/~
6SFGT 5/6 | 19G3 10/~ | 801 6/- | 3FP7  45/-
6SH7  6/- | 1967 5/~ | 803  22/6 | 3EGL 40/-
6877 B[ | 19H1 8/~ | 807 8/- | 5PC1L 80/~
6317 6/6 | 19M1  5/- | 808 8/- | 6FP7 12/6
68K7 4/6 | 20P4 13/~ | 811  22/8 | 88D 44/
6SL7GT 5/6 | 21B6  9/- | 818  65/- | Photo Tubes
6SN7  3/6 | 26L6GT 5/- | 815 35/- | G816  12/6
6SQ7GT 6/~ | 25Y5  6/- | 829B 50/~ | 931A  55/-
6887 2/- | 25%4G 6/6 | 830B  4/- | 6097 350/-
6UAGT 9/6 | 25Z5  7/6 | 832A 45/~ | Special
6V6G 5/ | 25Z6GT 86 | 832 15/~ | Valves
6V6GT 7/6 | 26D7  6/- | 843 5i- | ACT6  £8
6V6M  §/- | 30 5/- | 866A 14/~ | K301  £4
6X4  8/6 | 30C15 9/8 | 884  10/= | KRN2A
6X5G 5/~ | 30F5  8/6 | 954 4/6 £3.10.0
6Z5GT 5/3 | 30FL1 10/6 | 955 2/6 | 1B24 25/~
6Y6G  6/- | 30P12 10/- | 956 2/~ | 2722 £2.10.0
6-30L2 10/~ | 30P19 15/~ | 957 5/- | 254 £3
674 5/- | 30PL1 "8/ | 958A  d4f- | 417A  30/-
7B7 7/6 | 8516GT 7> | 1612 /- | 3T/92/B
705 10/ | 35T 17/6 | 1616 8- 10,
7C6 7/~ | 35W4  Bj- | 1319 5/~ | TI4AY £4
7C7 6/- | 3523. 10/- | 1625  6/- | 725A 30/-
7TH7 /3 | 356Z4GT 6/- | 1626  8/- | T26A  19/-
7Q7 7/- | 85Z5GT 6/- | 1629  4/6 | Transistors
V7 5/- | 37 4/- | 2051 5/- | OCl6 20/-
774 4/6 | 38 4/- | 4043Cc 13/6 | OC22 23/~
D2 2/8 | 2158G  6/- | 4063 8/~ | OC25  124-
9D2 8/- | 50L6GT 8/- | 7313C 80/~ | OC44 6/
9D6 3/6 | 53A 7/6 | 5704 9/- | OC45 5~
10F9 9= | 57 6/~ | 5726  6/- | 0C7TL  4/8
12A6  2/6 | 58 6/~ | 6060  5/- | 0C72  6/-
12AH7? 5[- | 59 6/- | 6064  7/- | OC73  10/-
12AT7  4)- | 75 5/6 | 6065  6/- | OCSIM /-
12AU7 &/~ | 76 5/- | ogo  gg/- | 0Cs2  10/-
12AX7 6)- | 77 6/6 | 7193 1j9 | OC122 16/
12AY7 10/~ | 78 5= | s gy | QC200 10/6
19BA6  §j- | 80 5/6 /= | XC141 10/~
12BE6 /- | 81 9/- | 80184 25/- | XCl42 15/-
12BH7 7/- | 82 8/- | 8020 8/- | XC1556 20/~
1208 8/~ | 84 8/- | 0001  §/- | XC156 22/6
12H6,  2/- |'g5a0 g/ | o002 4/6 | 2N502 47/
12J50T 2/6 | Jioohn O | aoos 6. | 2N247 /6
. 12J7GT 6/8 ; /- | 2x585 10/
12K7GT 2/~ 7-pin 2/6 | 9004 2/6 | 281090 20/6
12K8M 10/ + 220PA 7/ | 9006  2/6 | 2N1091 28/-

MANY OQTHERS IN STOCK include Cathode Ray Tubes and Spectal Valpes. All U.K. orders below £1, P. & P. 1/-; over £1, 2/-; over £3, P, & P. free.

TELEPHONE HANDSET. Standard G.P.O.
type, new 12/=, P, & P, 2/-,

INSET MICROPHONE for telephone hand-
set, 2/6. P. & P. 2/-.

EVERSHED MEGGER CIRCUIT TESTER
2 ranges, 0-1,000 ohms. 100-200,000 ohms with
tést leads leather carrying case. Tested £4.19.6.
P. & P. 3/6.

A.R.88D. RECEIVERS. Fully reconditioned,
£55. Rebuilt mode!l, £85. Carriage paid U.K.

MARCONI TF 868 UNIVERSAL BRIDGE.

Capacitance S to 100uS, inductance IuH to

100H, resistance 0.1 ohm to 10 m/ohms. Q0.1 to

10. Power supply 115/230 v. A.C. In new con-

dition with instruction book. £65. Carr. 30/-,

C.R.150/2. Frequency coverage [.5-22 Mc/s in

4 bands. Price £31. Carriage 30/-.

ULTRA. MODERN POWER SUPPLY

UNIT. Supply voltage A.C.: 105, 110, 115,200,

205, 210, 220, 225, 230, 240, 245, 250 v. Available

voltages D.C.:

(a) I70(i-\|900 v. Stabilised, adjustable approx.
I mA.

(b) HT2 approx. 45mA.

(c) 260-350 v. stabilised, adjustable, approx.

45 m.
(d) 450 v, approx. 30 mA.
(e) 50 v. approx. 150 mA.
{f) 4.5 v. A.C. amp. common earth.
(g) 6.3 v. A.C., 4.5 amp. common earth.
5 valves, 7 silicon rectifiers, 4 Solenium HV rec-
tifiers. Brand new, £9.10.0. Carriage 12/-,

PANEL METERS (round
i

500mV 3in. D.C. 32/6
0-500 microamps 2%in, D.C. 2206
0-500 microamps 3Zin. ALC. . 2216
25-0-25mA 2%in. D.C. 45/—
150-0-1,500mA 3%in. D.C. 29—
0-5v. in. D.C. 22/6
0-5v. 3%in. A.C. 2216
0-15v. 2%in. A.C. 1776
0-50v. 23in, D.C. 28/—
0-150v. 23in. A.C. 24/—
Veston as usually used also H.R.O. as “S”
meter.
Projection only.

my. 34in. D.C 35/~
500mA 2%in. D.C 22/6
500 microamp 2in. D.C 19/~




NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

BACKED BY QUR SUPER AFTER SALES:SERVICE
2 s T —

All components used in our
receivers may be purchased
separately if desired. Parts price
lists and easy build plans avail-
able separately at prices stated.
Overseas post 10/-.

FIRST FOR QUALITY, PERFORMANCE AND PRICE!
NEW ROAMER SEVEN Mk IV

7 WAVEBAND PORTABLE OR CAR RADIO
Amazing performance and specification Y Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
FULLY TUNABLE ON ALL WAVEBANDS @ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres. Push-pull output

for room filling volume from rich toned 7 x 4in. speaker. Air spaced ganged tuning condenser. Ferrite rod aerial

for M & L waves and telescopic aerial for S waves. Real leather look case with gilt trim and shoulder and hand straps.
Size 9 x 7 x 4in. approx. The perfect portable and the ideal car radio. (Uses PP7 batteries available anywhere).

Total cost of parts now only £5 l9 6 P. &P
Parts Price List and easy build plans 3(- (FREE with kif) O . 5/6

% EXTRA BAND FOR EASIER TUNING
OF PIRATE STATIONS etc.

expectations ”’  S.G. Stockton-on-Tees.

EE(LO DY i s ety en" e 5y

@ 8 stages — 6 transistors
and 2 diodes

Our latest completely portable tran-
sistor radio covering medium and long
waves. Incorporates pre-tagged circuit
board, 3in. heavy duty speaker, top
grade transistors, 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 sﬁze
case, only 62 x 3} x 1%in. approx. with gilt speaker grille and supplied
with hand and shoulder straps.
Paris Price List and Total cost of all £3 9
easy build plans 2/- parts now only /G
(FREE with kit)

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. On
test Home, Light, Luxembourg and
many Continental stations were received
loud and clear. Designed round super-
sensitive Ferrite Rod Aerial and fine
tone 2%in. moving coil speaker, built into s
attractive black case with red speaker grille. Size 5% x 14 x 3}in.
(Uses 1289 battery available anywhere).
Parts Price List and easy build plans 1/6 (FREE with kif)
Total cost of all

P. &P. 3/~

NEW ROAMER SiX

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

P. &P
3/6

@ 8 stages—6 transistors and
2 diodes

Listens to stations half a world away
away with this 6 waveband portable.
Tuneable on Medium and Long
waves, Trawler band and two Short
Waves. Sensitive ferrite rod aerial
and telescopic aerial for short waves
Top  grade transistors, 3-inch
o speaker, handsome case with gilt
fittings. Size 74 x 5% x 14in. Carrying
strap 1/6 extra.

v EXTRA BAND FOR EASIER TUNING OF LUX, ETC.

Parts Price List and Total cost of all £3 l9 6 P. &P.
easy_build plans 2{- parts now only ° *¥ 3/6

(FREE with kit)

d

"TRANSONA SIX

- makes listening a pleasure. Push-pull output

NEW TRANSONA
FIVE “Home, Light, A.F.N., Lux.,

all at good volume.”
G.P. Durham
@ 7 stages—5 transistors and 2
diodes
Fully tunable over Medium and Long Waves
and Trawler Band. Incorporates Ferrite rod
aerial, tuning condenser, volume control, new
type fine tone super dynamic 23in. speaker
. etc. Attractive case. Size 6} x 4} x 1iin.
with red speaker grille. (Uses 1289 battery available anywhere.)

Total cost of all 42 / P. &P. Parts Price List and easy build
parts now only 3/6 plans 2/~ (FREE with kit

@ 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

Ferrite rod aerial. Many stations listed in
one evening including Luxembourg loud and
clear. Attractive case in grey with red grille.
Size 64 x 4% x 1}in. (Uses PP4 battery avail-
able anywhere.) Carrying strap 1/ extra.
Total cost of all P. & P.
parts now only 59/6 3/6. i
Parts Price List and easy build plans 1/6 (FREE with kit)

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 for wonderful
reception. Special circuit incorporating 2 R.F. Stages, push-pull output.
3in. speaker (will drive large speaker). Size 7% x 5} x 13in. (Uses 9v. battery,
available anywhere.)

Total t of all P. & P.
Total coxt of all £3 19,6 P

Parts.Price List and easy
build plans 2/- (FREE
with kit)

RADIO EXCHANGE CO.

61 HIGH STREET, BEDFORD
Telephone: Bedford 52367

Callers side entrance Barratts Shoe Shop open 9-5 p.m. Sats. 10-12.30 p.m,



HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT

Type TAl

dard British
components,

@® Built on'f

printed circuit

panel, size 6 x 3.

@® Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ochm and 15 ohm
speakers. @ Transistors (GET 114 or 81 Mullard 0C81D
and matched pair of OC8l ofp). @ 9 volt operation.
@ Everything supplied, wire, battery clips, solder, ete.
@ Comprehensive easy to follow imstructions and
cirenit diagram 1/6 (Free with Kit). All parts sold
separately.

SPECIAL PRICE 45/-. P. & P. 3/-, Also ready built
and tested, 52/6. P. & P. 3/-. A pair of TAls are ideal
for stereo.

STEREO AMPLIFIER
Incorporating 2 ECL82s and 1 EZ80, heavy duty,
double wound mains transformer. Out.put 4 watts
per channel. Full tone and volume controls. Absolutely
complete.

guper De-
luxe version
with ECLS86
@ valves sep.

bags & treble controls, full
feed back. 8gns. P. & P.6/6

HARVERSON'’S F.M. TUNER Mk. |

@ Guaranteed
non-drift. @
Permeability
tuning @ Fre-
qQuency cover-
age. 88-100
Mefs
@ Balanced
diode output
@ Two LF. stages and
discriminator. @ Attractive maroon a.nd gold dial
(7 X 8in. glass). @ S8elf powered, using & good quality
mains transformer and valve rectifier. @ Valves used
RCC85, two EF80s, and EZ80 (rectifier) @ Fully drilled
chassis. @ Bize of completed tunmer 8 x 6 x biin.
@ All parts sold separately. Set of parts if purchased
at one time £5.19,8, plus 8/6 P.P, and ins. Circuit
diagram and instructions 1/6 post free. Mark II Version
as above but complete with magic eye, front panel
and brackets, £6,12.8. P. & P. 8/6.
Mark ITI Version as Mark I but with output stage (ECL82)
and tone control, £7.7.0. P. & P, 8/6.

T ———— e ——— A —————————
SPECIAL PURCHASE! TURRET TUNERS
By famous maker. Brand aew and unused. Complete
with PCC84 and PCF80 valves 34-38 Mc/s IF. Biscuits
for Channel 1 to 5 and 8 and 9. Circuit diagram supplied.
ONLY 25/- each. P. & P. 3/9.

GORLER F.M. TUNER HEAD
88-100 Me/fs 10.7 Me/s L.F., 15/-, plus 2/- P. & P. (ECC85
valve, 8/6 extra).

6 TRANSISTOR AND DIODE
SUPERHET

A first-class 2 d transistor het. @ Printed
circuit panel (size 8% x 2%in.). @ 3 pre-aligned IF
transformers. @ High-gain Ferrite Rod Aerial. @ All
First-grade ‘transistors. @ Car aerial winding. @ Push-
pulloutput. @ Al partssupplied with simple iustructions
All parts sold sspamtely. Set of parts if purchased at one
time ONLY £4,5.0, P. & P. 2/6 (Circult diagram 2/-.
Free with set of parts.)

35 OHM SPEAKERS
Suitable for use with above. 2in. Goodmans Ideal re-
placement for most pocket portables, 8/6; 3%in. 12/6;
7 x 4in,, 21/-; P. & P. 2/- per speaker,

Portable CABINET
fize approx. 9} x 6% x 3%in. Sultable for above using.
3%in. speaker, 25/-, P. . 2/6.

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET
8 IF transformers one oscillator coil one driver trans-
former and wound Ferrite aerial (med. long and car

* complete with two sapphires.

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. This amplifier
(which is used in a 29 gn. record player) employs heavy
duty double wound mains transformer, ECC83, ELS4,
EZ80 valves. Separate Bass, Treble and Volume controls
Complete with output transformer matched for 3 ohm
apeaker. 8ize 7in. w. x 2}in. d. x 5%in. h. Ready built
and tested. PRICE 69/6, P. & P. 4/9. )
ALSO AVAILABLE mounted on board with out-
put transformer and 6in. speaker ready to fit into cabinet
below. PRICE 89/6. P. & P. 5/9.

QUALITY PORTABLE R/P CABINET
Uncut motor board. Will take above amplifier and
B.8.R. or GARRARD Autpchanger or Single Record
Player Unit. Size 18 x 14 x 83in.

Price £3.9.8. Carr. 7/6.

4-SPEED PLAYER UNIT BARGAINS

All brand new in maker’s original packing.
SINGLE PLAYERS

B.8.R. TU/12 Carr, §/6.
Carr, §/6.
B.8.R. GU7 with unit mounted plckllp arm,

18.8.  Carr. 5/6.

AUTO CHANGERS
Latest B.S.R. UA25 Super slim , , £6, 2.6
GARRARD Autoslim (4 pole motor) plug i b, £5.10,0
GARRARD AT6...... £8.100, Carr. 6/6 on each.
All the above units are complete thh t/o mono head

ANOTHER HARVERSON SCOOP!
FM/AM TUNER HEAD
Beautifully designed and
precision  engineered by
Dormer and Wadsworth
Ltd. Supplied ready fitted
with twin .0005 tuning
condenser for AM comnec-
tion. F M section covers 86-
102 Mcjs. I.F. output 10.7
Mc/s. Complete with ECC85
(6L12) valve and full circuit diagram of tuner head. All
brand new and realigned F.M. Another special bulk
purchase enables us to offer these at 27/6 each, P. & P. 3/-.
Order quickly!

3-VALVE AUDIO AMPLIFIER
MODEL HA34

Designed for Hi-Fi repro-
duction of records. A.C
Mains  operation. Ready
built on plated heavy gauge
metal chassis, size 73in. w.
x 4in. d. x 4fin. h. Incor-
porates ECC83, EL84, EZ80
valves. Heavy duty, double
wound mains transformer
and output transformer matched for 3 ohm speaker,
separate Bass, Treble and volume controls, Negative
feedback line, Output 43 watts. Front panel can be
detached and leads extended for remote mounting of
controls.

The HA34 has been gpecially designed for us and our

and sapphire styli or can be
stereo head for 12/6 extra.

BRAND NEW CARTRIDGE BARGAINS!
RONETTE STEREO 105 CARTRIDGE. Stereo L.P./78
Original list price 67/9.
Qur price 24/-. P. & P. 1/-.
ACOS GP67-1, Mono complete.
price 13/6. P. & P. 1/-.

List price 21/-. Our

BRAND NEW 3 OHM LOUDSPEAKERS
5in., 12/6; 63in., 15{-; 8i 5 12 in.,
27[6 (12in. 15 ohm. 30, [.

M.I. 13} x 8in. with }:ugh flux ceramic magnet, 42/-
(15 ohm, 45/-). P. & P.4" & 5”2/-, 64" & 8" 2/6 10" & 12
316 per speaker.

BRAND NEW HEAVY DUTY 12n. SPEAKERS
Response 45 c¢fs-13 Kcfs. 1iin. voice coil. Available
in 3 or 15 ohms. Guaranteed full 15 watts British rating.
Heavy cast aluminium frame. These are current pro-
duction by world famous maker and as they are offered
well below list price we are not permitted to disclose the
name. LIMITED NUMBER ONLY. UNREPEATABLE
at 89[6 P. & P. 5/-. Also 25 watt Guitar Model available
5.5.0. And 35 watt Guitar Model £8.8.0,

VYNAIR AND REXINE SPEAKER AND CABINET

FABRICS.
Approx. 54in, wide. Usually 85/- yard. OUR PRICE
13/6 per yard lengt,h P. & P. 2/6 (min. one yd.) B.A.E.

for samples.

MAINS TRANSFORMER For transistor power supplies.
Tapped pri 200-250v. Sec, 40-0-40 at 1 amp (with
electrostatic sereen) and 6.3v at 5 amp for dial lamps ete.
Drop thro mounting. Stack size 13" x 3% x 33" 27/6.
P. & P. 4/6. Also for use with above 4000 mid. 40v.
Smoothing condenser size 13” dia x 3%” high. 3/6 each.
P& P 1/6 and 2800 mid. 25v 1}~ dia x 37 high 8/-.
P. &P 1~

MATCHED PAIR OF 2} WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS, Stacksize 1}x1}xZin.
Qutput itrans. t,apped for 3 obm and 15 ohm output.
10/- pair plus 2/- P,

7-10 watt OUTPUT TRANSFORMERS to match pair of

ECL 86’s in push-pull to 3 ohm ocutput. ONLY 11/-.
P, & P. 2/6.

7-10 watt OLTRA LINEAR OUTPUT TRANSFORMERS
to mateh pair of ECL 82’s in push-pull to 3 ohm output.
ONLY 15/-. P. & P. 2/6.

BRAND NEW TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-; V16/10p, 10/-; OC71
5/-; OCT76 8/-; AF117 7/6.

Set of Mullard 6 transistors 0C44, 2—0C45 0C81D
mat-chefé pair OC81 25/-, ORP12 Cadmium Sulphide
Cell 10,

EDISWAN MAZDA

PXAl01 6/6; XAl103 6/6, N

R.F.I. Pack: 1—PXA102 Mixer; 2—PXA101 LF. Amp,
(Bquiv. 0C44 and OC4B) .. ... ...oovvrrnnanss 10/6
RF. 8 Pack: 2—PXALG] I'F. 1-PXA109 0sc.1—
PX A102 Mixer
1.F.6 Pack: Consisting of PXB113 Driver Matched pair.
PX171 mounted complete with heat ginks (Bquiv.
OC8ID and OC81) ..........couuenn veveeres. 1278

ALL TRANSISTORS POST FREE. -

aerial coupling), 82/6 complete post 2/-. 6 ¢
printed circuit board to match 8/, Post 1/-
diagram 1/6 extra.

PWIN TELESCOPIC AERIAL. Comprising two 3-gection
heavily chromed rods. Closed 12in. each extending to
82in. Completely adjustable from vertical to harizontal.
Supplied complete with universal mounting bracket,
coax ]ead and plug. Suitable for F.M. or TV, 12/6.
P.&P

Circuit

HEAVY DUTY NON-INDUCTIVE D/P MICRO SWITCH.
Conservatively rated 10 amps at 250v. Standard one-hole
fixing. Body size 13 x # x lin. deep inc. terminals 8/-
each. P. & P. 1/- (6 or more post free).

NEON A.C. MAINS INDICATOR. For panel mounting, cut
out size 1} x § x $in. deep inc. terminal. White case with
lens giving ‘bnghber light. For mains 200/250v. 2/8 each
P.P. 6d. (6 or more post free). ~

ity order enables us to offer them
compleée with knobs, valves, ete., wired £4'5'°
P. & P, 6/~

and and tested for only

HSL ‘FOUR’ AMPLIFIER KIT
A.C, Maing 200/250v., 4 watt,l using ECC83, EL84, EZS0
valves..

® Heavy duty double-
wound mains transformer
with  electrostatic screen.
@ Separate Bass, 'Treble
and Volume controls, giving
fully variable boost and cut
with minimum insertion loss.
M Y @ Heavy negative feedback
@ loop over 2stages ensures high
i TR | output at excellent quality
with very Tow distortion factor. @ Suitable for use with
guitar, microphone or record player. @ Provision for
remote mounting of controls or direct on chassis. @ Chassis
size only 7%in. wide x 4in. deep. Overall height 4%in.
@ All components and valves are brand new. @ Very
clear and concise instructions enable even the inexperienced
amateur to comstruct with 1009% success. @ Supplied
complete with valves, output transformer (3 ohms only),
sereened lead, wire, nuts, bolts, solder, ete. (No extras to
buy.) PRICE 78/8. P. & P. 6/-.

Comprehensive ecircuit diagram. practical layout and
parts list 2/6 (free with kit).

This kit although similar in appearance to HA34 it employs
entirely different and advanced circuitry.

10/14 WATT HI-Fl AMPLIFIER KIT

monaural

output of 14 watts
from 2 EL84s in
push-pull. Super
reproductxon of
both music and

arate inputs for
wike and gram -
allow records and

announcements to follow each other Fully shrouded
section wound output transformer to match 3-15Q
gpeaker and 2 independent volume controls, and separate
bass and treble controls are provided giving good lift and
cut. Valve line-up 2 EL84s, ECC83, EF86, and EZ80
rectifier. 8imple instruction booklet 1/8. (Free with
parts.) All parts sold separately. ONLY £7.9.8. P. & P.
8/6. Also available ready built and tested complete with
std. input sockets, £9.5.0. P. & P. 8/6.

Carrying case for above 28/6. P. & P. 7/6.

B.S,R., MONARDECK (Single speed) 3%in. per sec.,
simple control, uses 5%in. spools, £6.15.0 plus 7/6 carr. and
ins. (Tapes extra),

LATEST COLLARO MAGNAVOX
363 TAPE DECK DELUXE, Three speeds, 2 track.
takes up to 7in. spools. 10 gns. Plus 7/6 Carr. & ins, on
each (Tapes extra).

ACOS CRYSTAL MIKES, ngh lmp FOI‘ desk or hand
use. High sensitivity, 18/6. P.
TSL CRYSTAL STICK MIKE. Llsted at 45[-
1/6.

Our price,
18/6, P. & P.

PORTABLE TAPE RECORDER CASE
Beautifully made and expensively finished in dark
grey heavy grade rexine. Satin Chrome metal grille
front and chrome fittings, Speaker aperture 97 x 4.
Overall size 153" w. x 15” d. x 73 h. Will take any
standard tape deck or single record player. Limited
number only. Worth at least 5. OUR PRICE 49/6,
P. & P. 5/-, Brand new and unused.

Open all day Saturday
Early closing Wed. | p.m.

A fewminuies from South Wimbledon
Tube Station.

SEND STAMPED

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19

ADDRESSED ENVELOPE WITH ALL ENQUIRIES

CHErrywood 3985

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY

& P. OVERSEAS ORDERS
CHARGED EXTRA.




EXCLUSIVE TO PRACTICAL WIRELESS READERS
MORE TERRIFIC OFFERS FROM CONCORD!

TRANSISTOR
POCKET RADIOS

WITH LOUDSPEAKER

BULK PURCHASE
ENABLES ‘US TO
MAKE THIS
FANTASTIC
OFFER

! The ‘“SAN REMO”
% 2 / 'tstf tll1113d t,hfatt it
brings the voices of star
ONLY 8 vocahsts dramatically to
life — in your home‘

NO MORE TO PAY ofﬂce, ete. Only 42 x 2%
1;in. Fits easily into your
pocket or handbag. Works for months off 1/2d.
battery. Should last a lifetime, anyone can
assemble it in an hour or two with our easy
plan. Miniature speaker—everything, only 28/6,
2/6 P. & P. (Parts can be bought separatelg).
Limited supply—so rush your order before it's

too late.

SAVE YOUR LEGS!
INTERCOM

OUTFIT
&
BABY
ALARM
Ready Built

LIMITED
QUANTITY
SAVE £3.16.6

Robustly made, brand new current
models. You get 2 separate fully
transistorised intercommunicating
sets — each can speak or listen to
the other — complete with 80ft.
connecting wire. Fixed in a flash. Ends baby-
crying worries. Ideal for Workshop to House,
Sickroom, hundreds of uses! Hangs on wall or
stands up. Our absurd price 49/6, battery 2/6
extra. Post, etc. 3/6. Money refunded if not
6 guineas value!

DIFFERENT
TRANSISTOR
RADIOS for

35[—

f Solderlng.
Only 8 connections
0 for first radio to work.
Just Iook, you get Easy
ABC Plans, Cabinet, Loud-
speaker (alone 17/6). Earphone,
4 Semi-conductors, Coils, Condensers, Resistors,
Tuner, Switch, Screws, ete, —EVERY-
THING! Loud clear English and Foreign
reception. As supplied to Educational Auth-
orities, H.M. Forces, etc. TESTIMONIALS
GALORE. Mr. R. 0°D of Londonderry, writes:
I received your components and I must
y that 1 am very satzsﬁed wlth them, I have
it already set up! . . COMPLETE HOME/
ADIO COURSE. Orlgmally £6 SEND
NLY 35/- plus 3/6 post, etc.

MAKE 5

IT HAD TO COME EVENTUALLY! THE -

T “SKYSCRAPER” PERSONAL COMMUNI-

CATIONS RECEIVER. Highly sensitive.
World-wide short-waves reception including
news 1n English and countless other broad-
casts from RUSSIA, AMERICA, eto, eto.
Take it anywhere — it’s featherweight! 6in.
X 8iin. x IZin. Bandspread Tuning. Vernier
dial. Miniature Valve
Circuits, Plug-in Coils,
Own Rod Aerial, ete.
Y 50% of production
»| to be exported. Any-

one can assemble it
within 2 hours—only
a few connections to
make—experience un-
necessary. Parts ind.
Case, Personal phone.
Easy-to-follow plan—
49/6, plus 6/6 Post, ete.

oy 126 5

Offered at a fraction of its Real Worth. Brand new
precision made photographic instrument in chromed
steel and leather. Two speed shuiter, 2}in. x Idinl
Basily concealed in palm-of-hand! and takes crystal
clear photographs. The rage of America and offered
at the absurd price of 12/6, incl. solid leather case—
add 6/- for pack of 6 films which give 60 photos,
superb craftsmanship in miniature. Send imme-
diately.

CAR CIGARETTE

LIGHTER—
DISPENSER

High Class Stores sell at
3 gms. -— save £2.48
Top quality chromium
Car cigarette lighter

— Dispenser, Fixed in a jiffy —
Pressing Bubton delivers ready-lit
Cigarette into your Thand! Takes
10 cigarettes — King size or any size!
As fitted to luxury cars. Safe, fool-
proof. 3} x 4 x %in. Lifetime tested,

186

ready to use. Refund #f not worth 8 gns, 750 only.
18/6 plus 1/6. P. & P. (state 6 or 12v.),
AUTOMATIC

POCKET

CALCULATOR

Adding and Subtracting up to 999,999
at your finger tips for

ONLY 8/6 glus 18

This soperfast, lightweight calculator is
simple to operate yet fantastically accurate.
Precision engineered by craftsmen and
factory tested for reliability. Ideal for use
in Offices, Shops, Stores, During Games,
etc. Complete with carry case. Slips easily
into the jacket pocket or purse. Decimal
tables, included for engineers — A terrific bargain
that you'll enjoy nsing.

UNIQUE NEW
FULLY TRANSISTCRISED

READY BUILT

PORTABLE
RADIO

NOwW A FRACTION
OF THE NORMAL
PRICE

ONLY

39/-

WHY PAY MORE?
All the latest refine-
ments are packed into

this new MULTI-
STATION ALL transistor
radio o the internal

aerial picks up even remote stations and the
powerful built-in speaker gives room filling
volume. Individual tuning, first-class reception.
Purchase with confidence — packed in original
manufacturer’s cartons. (Personal earpiece
and batiery 4/6). Send 35/- plus 4/6 P, & P,

NEW RADIO

NO SOLDERING
VOLKSRADIO
A NE

NYO.
CAN BUILD
IN 2-3 HOURS

19/ 12

EVEN THE OLDER CHILDREN BUILD
THEM ! . .. nosoldering — only 16 connections!
then hear it reach out bringing in station after
station, loud and clear Palm-of hand size
4% x 2% x Lin. Many Testimonials M.H. of
Bradford, writes: ‘... [ have just completed
one of your sets successfully, it is the first time [
have ever tackled anything like a radio, and
I must state here and now, I am amazed how
easy it is to a layman like me  Your instruc-
tions and plan have obviously been very care-
fully thought out so that even the most 1im can
follow them . . . Dlre('t from Manufacturers
to You. Send 19/6 plus 2/6 post, otc
PARTS AVAILABLE SEPARATELY

NO SOLDERING
AMAZING
CIGARETTE
RADIO

ONLY

18[e

Read what just a few of our Satisfied
customers say:— -

R.C. of Harringay writes Received with
thanks Skyroma ... Very pleased. Working well.
B.M. of Harrogate writes.../ would like
to thank you...lt was @ real bargain.

L.S. of London W.8 writes... given it ¢
good try out and | am very pleased wnh the
results.

S.B. of Somerset writes ... delighted with
this radio ...glad if you could send ane more.
T.F. of Stevenage writes .../ would just
like to say how pleased my son is with this radic.

perfectly

ordinary
cigarettes! — but watch your friends astonish-
ment on hearing it fetch in station after station,
loud and clear! Still holds 10 cigarettes — yet
cleverly conceals highly sensitive. fully tran-
sistorised circuit (incinding tiny battery).
Even a young hoy can assemble it in under

Yes a packet of

2 hours. No soldering. No experience
necessary. Only 16 connections to make,
Ideal for taking to work with you. From our
bulging tesmmomal file. Mr. D. B, of Hudders-
field, writes: I have fitted the parts in
and it is working wonderfully . ALL PARTS
including Semi- Conductors, A B.C. Plans, etc.
ONLY 18/6 plus 2/6 po
PARTS AVAILAELE SEPARATELY

CONCORD ELECTRONICS LTD

(Mail Order Only)
(DEPT. PW30) 77 NEW BOND ST,

LONDON, W.1




ZASKYS

o= FOR THE FINEST VALUE
T0 HOME CONSTRUCTORS

We consider our

parcels to be the finest value on the home constructor

PO RTI—“- BLES
THE SKYROVER RANGE

7 transistor and 2 diode superhet
portables—covering full med. plus
6 SW Bands.

The SKYROVER Mk il

(I W
plastic eabmet in black, grey and chmme with
edgewise controls.
Controls: Waveband Selector, Volume Con-
trol with onfoff Switch, Tuning Control. In
plastic cabinet, size 10 X 6% x 33in. with metal
trim and carrying handle. ol

03

(li:'?aﬁiol?for £8 = 19 L] 6 5/- extra

H.P. Terms: 45/- deposit and 11 monthly
payments of 18/9. Total H.P.P. £9.16.8.

The SKYROVER De Luxe

Tone Cireuit is incorporated, with separate
Tone Control in addition to Volume
Control. Tuning Control and Waveband
Selector. In a wood cabinet, size 11 x 6% x
3in. covered with a washable material, with
plastic trim and carrying handle. Also car
aerial socket fitted.

Can now Post

‘be built for £1 0'1 916 5/- extra
H.P. Terms: 55/- deposit and 11 monthly
payments of 16{11. Total H.P.P. £I12,1.1,

LONG WAVEBAND

COVERAGEIS NOW AVAIL-
ABLE FOR THE SKYROVER

A simple additional circuit provides
coverage of the 1100/1950M. band (in-
cludmg 1500M nght prog‘ramme) Thxs
is in ad to all

and Short wavebands. All necessary
components with construction data.

Only1Q [~ extra Post Free.

This conversion is suitable for both recei-
vers that have already been constructed.

Data for each receiver: 2/6 extra: Refunded if you puschase the parcel. Four U2 batteries
3/4 extra. All components available separately.

REALISTIC SEVEN

Fully tunable long and medium bands, Uses 7 Mullard
Transistors; plus Diode OA70.

STAR features:

@ 7 Transistor Superhet. @ 350 Milliwatt output 4in.
high flux speaker. @ All components mounted on a
single printed circuit board, size 5iin.x5in. in one
complete assembly. @ Plastic ca,bmet th,h carrying
handle, size 7in.x10in.x34in., in blue/grey. @ Easy to
read dial. @ External socket for car aerial. @ LF.-
frequency 470 Kc/s. @ Ferrite rod internal aerial.
@ Operates from PP9 or similar battery. @ Full com-
prehensive data supplied with each Receiver. @ All
coils and LF.s, etc., fully wound ready for immediate
assembly. An outstanding Receiver. = L)

P, & P. 4/6
T
REALISTIC SEVEN De Luxe
‘With the same electrical specification as standard model—PLUS8 A SUPERIOR WOOD
CABINET IN CONTEMPORARY STYLING covered in attractive washable material
with super-chrome trim and ca.n'ymg handle, Also a full vision circular dial, externally
to further enhance the styling. ONLY £1 EXT A
Both models’ Battery 3/9 extra. (All co ly.) Data and
pareel.

2/6, ded if you p
RECORD PLAYERS

s 4-Speed Autochangers
B.S.R.

BRAND NEW AT LOWEST EVER
PRICES

Brand new and fully guaranteed—
complete with cartridge and stylus.
TAl4 4 speed mains model ., ,,, ..
UA16 4 speed mains model , ., ...,
TA16 9v. battery model

TA20 4 speed mains model ...,
Add 5/- carriage and packing on each.

Can be built for

GARRARD AUTOCHANGERS

Aufo-Slim Mono ..... .

AT60 less cartridge
AT0 less cartridge ,
AB0 less cartridge . . .
A1000 with GC8 cartri ..

A2000 with GC8 cartrldge .. &80
AP25 Stereo...,......... 000 % £10 19 Postage on all above 5/-

SPECIAL OFFER—-GARRARD AT5 AUTOGHANGERS

cocon

aAPcoR®

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.

1 .  TAFPE RECORDERS :

MAGNAVOX-COLLARO -
363- TAPE DECKS

The very latest 3 speed model—1%, 33, 73
i.p.s., available with either % track or %
track head. Features include: pause con-
trol; digital counter; fast forward and re-
wind; new 4 pole fully screened induction
motor; interlocking keys. Size of top plate
131 x 1lin. x 53in. deep below unit plate,
For 200/250 v. A.C. mains, 50 c.p.s. opera~
tion. New unused and fully guaranteed.

Lasky’s Price track £10,10.0
Lasky’s Price ;ﬁjgg}‘ £13.9.6
Carriage and Packing 7/6 extra.

JUST ARRIVED—THE NEW GARRARD TAPE DECK
Fitted with 3 heads—} track Stereo/mono; three speeds; takes 7in. spools;

piano key controls; dxgﬂ, counter; pause control ete. Send 8.A.E. for full details.
LASKY’S PRICE 26 gus. C. & P. 10/6.

BARGAINS
TRANSISTOR RADIO CHASSIS

Superhet chassis, fully built—by famous British manufac-
turer—on printed circuit. Uses 7 Newmarket transistors
giving 500 m/w push-pull output—3 ILF. stages, ferrite
rod aerial. Covers full, long and medium wavebands—
200/550M and 1200/2000M and switched band spread on
208M (Luxembourg). 4iin. speaker; fitted: volume control
on/off switch, tuning dial and position for car derial socket.
Uses any 9V battery. Overall dimensions—7in. x 44in. x
2in. Absolutely complete except for cabinet.

LASKY’S PRICE 69/6 Post 5/-.
Recommended battery PP6 2/9 or PE7 §/3 extra.

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 81, GET 85, CET 86 2/6; 8734, 874P $/6; 0045, 0071, 0C81D 4/8; OC 44, 0OC 70,
0cC 76, 0C 81 5/6; (match pair 10/6); AF 117, dc 75, 0C 200 8/6; OC 42 0C 43, 0C 78
0C 82D 7/6; OC 201 0C 204 15/-; OC 205, 0C 206 19/6; OC 28 24/6.

CONSTRUCTORS

TRANSFILTERS 5y BRUSH ORYSTAL 00. Availsble from stock,

TO—O1B 465 kefs. + 2 kes. TO-—02D 470 kefs. + 1 ke/s. 7/6 each
TO—OLD 470 kefs. + 2 kefs. TF—O1B 466 ke/s. T 2 ke/s.

TO—O02B 465 ke/s. + 1 Kefs. TF—O1D 470 kefs. + 2 kefs. Post 6d.

SINCLAIR SUPER MINIATURES

THE MICRO-6 miniature radio only 14/ x 1 x3/1° itin,,,,
THE SLIMLINE 2-transistor pocket radio .

THE MICRO-FM, (tuner/receiver) .
THE X-20 20 Wwatt P.W.M. amplifier . ..
Available ready built, tested and guaranteed
THE X-10 10 watt amplifier and pre-amp ..
Available ready built, tested and guaranteed

INTERNATIONAL TAPE

8in, Message tape, 150ft. ,.....
3in, Message tape, 225ft. ...... 8

FamousAmencan Brand—Fully Guaranteed
51m Long play, 1,200ft. Acetate.. 12
2in. Standard play, 850ft., PVC., 11
b%in, Long play, 1,200ft., Mylar .. 15
B%in, Triple play, 2 400ﬂ. Mylar,. 45
7in. Standardplay,l, 200ft Acetate10
7in. Standard play, 1,200ft., Mylar 12
7in, Long play, 1, 800ft My ar .. 19
7in, Double play, 2, 400£t Mylar 25
Triple play, 1,800ft., Myl&r 7in. Long play, 1,800ft., Acetate 15

sim, Double play, 1, 800ft Mylar 22 7in. Triple play, 3,600ft., Mylar.. 58

P. & P. 1/)- extra per reel. 4 reels and over Post Free.

e

GORLER UT 340 U.H.F. TUNERS

FM/VH F TU NI NG Only afew available. Complete

HEART ith PC8S and PS8 vaiver
. 't no circuit or data

Permeability tuned—covering 87 fo § . © regre A

108 Mefs. For use with one ECCS5 is available. Knobs included..

valve. In metal case, size 3 x 24 x 1}in.
LASKY’S PRICE

8in. Message tape, 300ft. 4
3tin, Triple play, 600ft., Myla.r .15
4in, Triple play, 900it., Mylar ,, 17
5in. Double play, 1, 200ﬁ: Mylar 1
Hin. Long play, 900ft Acetabe P
5m Standard play, 600ﬂ: PVC..

Qocononon
coccancoons

QCircuit supplied.

» s Gyt Cartritge Y EMmeh 6 LASKY’S PRICE I5/11  ost 2/ 59/6
wi al ost 2/
LASKY s PR|CE W;th Sﬁggocéﬁtridggr .l. 'g.e ............ £6 9 6 Post 5/~ ECC85 valve 9/- extra, I Post 2/8
207 EDGWARE ROAD, LONDON, W.2 Tel: PAD 3271 42 TOTTENHAM CT. RD.,, LONDON, W.I Tel: LAN 2573
33 TOTTENHAM CT. RD., LONDON, W.I Tel: MUS 2605 152/3 FLEET STREET, LONDON, E. c.4 Tel: FLE 2833

Both open all day Saturday. Early closing Thursday.

Both open all day Thursday. Early closing Saturday.

Mail Orders and correspondence to 3-15 Cavell Street, Tower Hamlets, London, E.l. Tel: STEpney Green 482I/2




Have you sent for your copy?

ENGINEERING OPPORTUNITIES is a
highly informative 156-page guide to the best
paid engineering posts. It tells you how you can
quickly prepare at home for a recognised en-
gineering qualification and outlines a wonder-
ful range of modern Home Study Courses in
all branches of Engineering. This unique book .
also gives full details of the Practical Radio
and Electronic Courses, administered by our
Specialist Electronics Training Division—the
B.ILE.T. School of Electronics, explains the
benefits of our Employment Dept. and shows
you how to qualify for five years promotion
in one year.

SATISFACTION OR
REFUND OF FEE

‘Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are earning
less than £30 a week, send for your copy of
““ENGINEERING OPPORTUNITIES »* today —
FREE.

PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,
Building, Plasties,
Draughtsmanship,
Television, eto,

GET SOME
YOUR NAME!

A M.I.Mech.E,
AMICE,
A.M.LProd.E,
AMIM.I
ALD.B.
B.Se,
A.MILERE.,
City & Guilds

Ete., ete,

WHICH IS YOUR

LETTERS AFTER

Gen, Cert. o Education

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY
(Dept. 344B), 29 Wright’s Lane, London, W.8

THE B.LE.T.

o35

Basic Practical and Theoretic
Courses
Radjo, T.V., Electronics, etc.,
AM.LE.R.E., City & Guilds,

Radio & Television Servicing B.l.E.T.
Ef’ractical Electronics SCHOOL OF
ectronics Engineerin;
Automation .~ ELECTRONICS

POST COUPON NOW!'

IS THE LEADING INSTITUTE OF ITS KI

INCLUDING
TOOLS!

RACTICAL
EﬂUlPMENT

The specialist Electron-
ics Division of B.I.E.T.
NOW aoffers you a real
laboratory iraining ar
home with practicai
equipment. Ask  for
details.

for beginners in

Radio Amateur’s Exam
R.T.E.B. Certificate
P.M.G. Certificate

Practical Radio

Piaase send me your FREE [56-page
“ENGINEERING OPPORTUNITIES”

(Write if you prefer not to cut page)

ADDRESS ......covvvrenrenersvseensenseenne P

SUBJECT OR EXAM
THAT INTERESTS ME..........ooviiiinniiniiiiinninnnnns

D IN THE WORLD




BSR MONARCH UAIé
with FULL-FI HEAD

4-speed, plays 10 records, 12in., 10in. or 7in. at
186, 83. 45 or 7% r.p.m. Lntermixes 7in., 10in., and
1Z2in records of the same speed. Has manual
play position, eolour, brown. Dimensions: 12} x
10%in  8pace required above baseboard 43in.,
below baseboard 2§in. Fitted with Ful-Fi-tarn-
over crystal head. P. & P.7/6.

£4.19.6

POCKET MULTI-METER

Size 83 x 2 x 13in. Meter size 24 x 1§in. Sensitivity 1,000
0.P V. on both A.C. and D.C. volts. 0-15, 0.150, 0-1,000.
D.C. current 0-150mA. Resistance 0-100kQ. Complete
with test prods, battery and full instructions, 42/6. P. & P.
3/6. FREE GIFT for limited period only. 30 watt Electric
Soldering Iron value 15/~ to every purchaser of the Pocket
Multi-Meter

“MAYFAIR” 5-Transistor

TAPE RECORDER

Capstan-driven, battery operated. 7¢ and 3§ i.p.s
Precision made. Push-button controls. High
quality 22in. speaker, Push-puil circuit. Output
400 mW. Frequency response: 200-7,000 ks,
Fast rewind. Up to 1 hour twin track playing
time. Automatic erasing for re-recording. Dimen-
sions: 8in. x 1lin. x 33in.Weighs only 7ib. Takes
5in. spools.

plus 7/6. P. & P.

£11.11.0

40W FLUORESCENT LIGHT KIT
ting GEC Choke size 8}in. x 1}in. x

/6
P. & P. 4/6.

Similar to above: 80W. Fluorescent Light
Kit incorporating GEC choke size 11}in. x

13in. x 1o, 7’6

2 bi-pin holders, starter and starter holder.

////////1//////////////////%%

.

Incor
3in., 2 bi-pin holders,
starter and starter holder.

P. & P. 5/6

CYLDON A.M./E.M.
PERMEABILITY TUNER FOR
ALL TRANSISTOR OPERATION

Size 2%in. x 2}in. approx. By famous manu-
facturcr. AM.-LF. 470 kejs, F.M.-LF. 10.7
Mc/s. A.M. coverage from 1,620 kc/s.-525 ke/s,

7
%
F.M. coverage 108 Me/s.-88 Mejs. Circuit

/////////////////////////
diagram 2/6, FREE with Tuner. 1st, 2nd

8rd A.M.-LF.s, 1st, 2nd, 3rd and 4th F.M.-I.F.s, V.H.F. Osc. choke A.M.-F. trape.
All the above are the R.F. end of an A.M./F.M. receiver car £2 10 o
. .

N

radio ete. . The above items:
SILICON A n .
250 v, P.LV, 750 milliamps, 8ix for 7/8, post paid.
RECTIFIERS "7 . (D

MAGNAYOX COLLARO

8et of three Tape Deck Motors. These
are made for 110 v. but suitable auto,
transformer is supplied. Threemotors,
39/6, P. & P. 6/-.

CYLDON U.H.F. TUNER

Complete with PC.88 and PC.86 Valves, Full ,
variable tuning. New and unused. Size 35 -
43 x P} x liin. Complete with circuit

diagram. pius 2/6 P. & P.

CHANNEL TUNER LF.

16-19 Mcfs. Continuously tunable from 174-218
Me/s. Valves required—PCF80 and PCC84 (in
series). Cover BBC and ITA ranges. Also Police,
Fire and Taxis, ete. Brand new by famous
maker, 10f=, P. & P. 3/-.

8-WATT 5-VALVE PUSH-PULL
AMPLIFIER & Metal RECTIFIER

Bize: 9 x 6 x 13in. A.C. Mains, 200-250v. 5 valves.
For use with 8td. or L.P. records, musical instruments,
all makes of pick-ups and mikes, Output 8 watts
at 5 per cent total distortion. Separate bass and
treble lift control. Two inputs, with controls for
gram, and mike. Output transformer tapped for 3
and 15 ohm speech coils. Built and tested, £3.19.8.
P. & P. 10/-.

FIRST QUALITY P.v.C. TAPE

5¢in. 8td, 8501t. 9/- 5in.  L.P. 850it. 10/6
7in. 8td. 12008t. .. .11/8 8in, T.P, 600ft. . 10/6
3in. L.P.240ft. 4/- 5in. T.P. 1800&t. ,. 25/6
5%in, L.P.1200ft. .. 11/6 5%in. T.P. 24001t. 32/6
7in. L.P.1800ft. ., 7in. T.P. 3600ft. .. . 42/6

18/8
P. & P. on each 1/6, 4 or more post free.

hot

MOTOR

$ H.P. 1440 revs., £2.10,0,

1/, H.P. 1440 revs., £2.19.6,
P. & P, 10/
These have been removed from equipment
but are fully guaranteed. Single-phase
230/250V.

POWER SUPPLY KIT

In metal case, size 3fin. x 24in. x 2in. incorporating maing
transformer, rectifier and condensers. 230/250 A.C. Mains
Output: 9v. 100 mA. Price 10/6 plus 3/-. P. & P.

OSCILLOSCOPE
for D.C. & A.C. Applications

Push-pull X amplifier: Flyback suppression;
Internal Time-base Scan Wave form available for
external use; pulse output available for checking
TV line O/P Transformers, etc. Provision for
external—I/P and C.R.T. Brightness Modulation.
A.C. mains 200/250 v., £18/18/~, P. & P. 10/-
FULL12MONTHS' GUARANTEE INCLUDING
VALVES and TUBE.

3 to 4 WATT
AMPLIFIER KIT

Comprising chassis 8%in. x 23in. x lin. Double wound
mains transformer, output transformer, Volume and
tone trols, resistors, d ete. 6V6, ECC81
and metal rectifier. Circuit 1/6, free with kit. 29/6 plus
4/6. P. & P.

Fixed Frequency
SIGNAL GENERATOR

Crystal control in metal case, size 10in. x 6in. x
6in. Incorporating 2 FC13 valves, mains trans-
former, metal rectifier, choke, indicator lamp,
crystal and numerous components, Modulated
and unmodulated output sockets. Originally
used for I.T.V. frequencies. Brand new, 39/8,
plus 7/-. P. & P. A.C. Mains 200/250 volts.

RADIO & T.V. COMPONENTS (AGTON) LTD.

2IB HIGH STREET, ACTON, LONDON W.J3

SHOP HOURS 9 a.m. to 6 p.m.
Goods not despatched outside U.K.

EARLY CLOSING WEDNESDAY

All enquiries stamped addressed envelope. Terms C.W.O.



- 6 TRANSISTOR
" SUPERHET

PRICE

396

INCLUDING CARRYING STRAP.

P, & P, 376

Circuit diagram 2/6.
Free with parts,

i ////////m =

“EW TRANSISTORISED

SIGNAL GENERATOR

\\\\\\\\\\\‘&\\

The Radio with the STAR features
4in. Speaker.
7-transistor superhet, Output 350mW,

Wooden cabme:, fitted handle with silver coloured fittings.
Size 124 x 8% x 3%in.

Horizontal tuning scale, size |1f
lettering.

All stations clearly marked.

x 28in. in silver with black

ONLY £4o4oo

Plus 6/6 P. & P. Parts list
and circuit diagram 276.
FREE with parts.

Ferrite-rod internal aerial.

|.F. neutralisation on each stage
460 kefs.

D.C. coupled output stage with
separate A.C. negative feed back.

All components: ferrite rod and tuning assembly
mounted on printed board.

Operated from PP9 battery.

Full "comprehensive instructions and pointto-
point wiring diagrams.

Printed circuit ‘board, back printed with ali
component values.

-POWER SUPPLY KIT
parts, incorporating mains

former, etc.
Output 9v. 50mA.

L S S R

) 7/6 extra.
Fully tunable over medium and long waveband.

* *

Car aerial socket. Full after-sale service.

RADIO & TV COMPONENTS (acton) LTD
21C HIGH STREET - ACTON - LONDON - W.3

PORTABLE RADIO

Size 51" x 3 x 14",
AF, output 700 cfs frequency coverage 460 Kc/s to
2 Mc/s in switched frequencies.

‘ment to our Elegant Seven and 39 6P. &P
Musette. Built and tested. 316

To purchasers of “Elegant Seven’
trans-
A.C. mains 200-250v.

24" Speaker.
6 Transistors Superhet Output 200mw.

Plastic Cabinet in red, size 43” x 3” x
and gold speaker louvre.

an
I3

. Horizontal Tuning Scale.

Ferrite Rod Internal Aerial.
IF 470 Kec.

All components, Ferrite Rod and Tuning
Assembly mounted on printed board.

Operated from PP3 Battery.

Full comprehensive instructions and point-
to-point wiring diagram.

Printed Circuit Board..

Tunable over medium and long wave band.
Car aerial and ear piece socket.

For IF and RF alignment and

Ideal for align-

MI/MI/[/MM

ALL ENQUIRIES STAMPED ADDRESSED ENVELOPE

OPEN 9 a.m.—6 p.m. INCLUDING SATS. EARLY CLOSING
WED. :
TERMS C.W.0.

GOODS NOT DESPATCHED OUTSIDE U.K.




The new magazine for the experienced
amateur and the beginner

To tackle all those home woodworking jobs
you need PRACTICAL WOODWORKING—
the great new practical monthly packed with
ideas and instructions on the whole field of
working in wood. Make sure of the May
issue with this invaluable FREE Bookliet and
extra features inside!

FHEE 16-PAGE
BOOKLET
¢ GUIDE TO WOOD

uAY 5% | SECTIONS & SIZES

2'6 All you want to know to select the right
wood from timber yard ranges for any wood-

working project. Sections on Machined
DONT MIGEITT|  Fouidings— Hardboards — Wallboards —
' Flooring — Door Styles — Fencing — Rough-
Sawn Wood.

OTHER OUTSTANDING
FEATURES

HOW TO MAKE A DRESSING FOId'OUt Sheet to build
TABLE AND STOOL * Saw Sharpening Clamps
GROP-LEAF TABLE l % Hop-up Steps and

WOODTURNING FOR Decorators’ Trestles
PLEASURE AND PROFIT
WOODWORKING TOOLS
WAYS WITH FIBREBOARD
MODERN CARVING IN RELIEF

DATA SHEET for BoOLTS,
lill:mt AW

B FASTENERS and HINGED FITTINGS

§ PRACTICAL WOODWORKING
SELLS QUT FAST
GO FOR YOURS NOW!
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MAIL ORDERS TO:
102 Henconner Lane
Bramley, Leeds 13
C.W.0. or C.O.D. No CG.L.
under £1. Postage 2/9 extra under £2.
416 extra under £5. Trade Supplied.
S.A.E. with all enquiries please.

Personal shoppers welcome at any
branches below. Cpen all day Satur-

day.
BRADFORD
I4 L Castle §
BRISTOL (Halt’osvaeyr Va\?'e:deneggz;'):
: 22904
30/31 Gt. Western

BIRMINGHA Arcade, opp. Snow

Hill Station. CENtral 1279. No half-day

DERBY 26 Osmaston Rd., The Spot

(MANCHESTER) LTD,

Terms:

10 North Parade. Tel.
(Haif-day Wed.) 25349

(Half-day Wed.) Tel.: 41361
DARLINGTON 15, Fow House
Wednesday) Tel.: 68043 wh s
EDINBURGH (1,

326 Argyle St. Tel.:

AUDIOTRINE PETITE Reany astounding

performance. Size only 10 x 8% x 7in. Rating 8
Watts Frequency range 45-20,000 ¢.p.s. Cabinet
beautifully finished in Teak (light) or Walnut
(medium.) Fitted specially designed Heavy
cast 5in. speaker with large pole pieces, extra
long yoice coil and plastic treated surround.
gn%edancte; g «I)hmsd%r 15 ohms.

T Deposit 29/6 and 9 monthly pay-

ey 9 Gns.,
Larr. 716

ments of 19/10 (Total £10.8.0).
The GLOUCESTER Handsome ‘‘slimline” cabinet,
acoustically lined. Size 24in. High, 20in. Wide, 62in.

Deep. Finishedlight Teak ormedium Walnus.
12in. high flux 12,000 line speaker, Cross-over
unit and Tweeter. Rating 10 watts. Smooth
response 40-20,000 c.p.s. Impedance 15 ohms.

Or Deposit 36)- and 9 monthly
payments 24/8 (Total £12.18.0) 11 Gns'
Carr. 15/~

The DORCHESTER A qtractive caninet in
luxurious Teak or Wslnut finish. Acousti-
cally lined. Size 24in. High, 15in. Wide, 73in.
Deep. Incorporating specially des1gned 10in,
Heavy cast speaker with massive 2in. pole
pieces and dual cone with plastic treated
surround, Frequency response 20-20,000 c¢ p.s.
Rating 16 watts. Impedance 15 ohms. 15 G“S
Or Deposit 48/~ and 9 monthly pay- .
ments 33/- (Total £17.7.3). Carr. 15/-
15 ohm 25/9

TWEETERS R.A. 3 ohm. 25/9

INTRODUCING A NEW RANGE OF HIGH FIDELITY LOUDSPEAKER UNITS

I £2and 9 9 mthly pymts 27/9 (Total £14.9. 1.9.0), C Carr 816

The AUDIOTRINE MINI-TEN g6 on1y 123in
High, 6fin. Wide, 8%in. Deep. Rating 10 watts.
Impedance 15 ohms. De-luxe Teak or Walnut
finished cabinet acoustically lined. Heavy cast
5in. Bass speaker with extra high flux density
ceramic magnet plastic treated surround and
long voice coil giving low fundamental reson-
ance. Cr(fyss over a.!JdF"I‘weeter Really astound-
ing performance requency

range 45-20,000 c.p.s. Or Deposit 12 G"s'

The BRONTE Handsome cabinet of modern styl-
1ng Acoustically lined and finished Teak or Walnut.
< Size 22in. High. 15in. Wide, 7lin, Deep. Fitted
Wharfedale Super 8 RSDD Speaker, with
Roll surround and dual cone. Rating 6 watts,
Impedance 15 ohms. Or Deposit 12 Gns
89/~ and 9 monthly payments L
26/10 (Total £14.0.6). Carr. 15/-

The STANWAY 4 ¢ractive contemporary
styled cabinet finished Teak (light) or Wal-
nut (medium). Acoustically lined.  Size
24in. High, 20in, Wide, 8 in. Deep. Fitted
12in. hlgh flux Bass spea,ker with plastic
treated surround giving extremely low
fundamental resonance and high sensitivity. The
smooth frequency response 20-20,000 ¢.p.s. is achieved
by addition of high flux tweeter and cross-over unit.

Rating 20 watts. Impedance 9 ohms. 19_ Gns
Or Deposit 3 Gns. and 9 monthly 2 -
rayments 43/4 (Total £22.13.9). Carr. 17/6

All types of pleasing modern

“slimiine” design acoustically
lined and ported in alternative
{i};nshez of light Teak ormedium

SES. Designed for optimum per-
formance withany Hi-Fi8in.speak-
,?r DSlze 220111 Dngh 1;15m Wide,
in. eep. T Deposi
18/~and 9 monthly pay- £5 15 o
ments 18/3 (Total £6.8.3). Carr. 7/6

AUDIOTRINE HIGH FIDELITY LOUDSPEAKER ENCLOSURES

SEW0. For 10in, High Fidelity Speaker with provision
for tweeter. Especially recommended for use with
Audiotrine HF100D speaker. Size 24in, High, 15in.

gl?ie 7l11§ Dleep
T deposit 21/- and 9 monthly pa; ments of
15/- (Total £7.16.0); P y 10/- £6 19 9
For outsta.ndmg performance with any 12in.
H1-F‘1 Speaker but especially suitable for types with
low fundamental resonance. A tweeter cut- out 1s
81;051(1%(1 tségle 24 1(:1 %0 X 'Hu}xﬂ approx. 7
eposi - and 9 monthly payments o
17/10 (Total £9.7.6). e e 10 8 G“s-

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 12,000 line,

15 ohm high quality speaker; crogs-over

unit (consisting of choke, condenser,

etc.) and Twecter. Smooth response and

extended frequency range ensure sur-

g?“ﬁg“é I%ealisttéic t1_fieproguct:ion.
andar watt rating. Or

Senior 20 watt inc. F‘ane £4 19 9

122/10 speaker, £6.19.9. Carr.  Carr, 5/6

7/6. Or Dep. 21/- and 9 mthly pmts of 15/- (Tt1£7.16.0).

GLASGOW (No half-day) CITy 4158
HULL Thursday) Tel.: 20505
LEICESTER 32 High Street (Half-
57 C ™M Arcad
LEEDS . Gruny Teic abass
LIVERPO0L73 Dale St. {(No hali-
238 Edgware Road, W2
(Half-day Thursday)
MANCHESTER {¢yaies. 5o
60A-50B Oldham St. &l
MIDDLESBROUGH ,(\:1%sr |
Large walk-round store.
Exch Street
SHEFFIELD ¢ Vitke: i
Tel.: 20716
STAFF REQUIRED. Full or part-
time at various branches. Experience
ARMSTRONG, TRUVOX, LEAK,
QUAD, ROGERS, LINEAR, W.B,
MAN, GARRARD, GOLDRING,
GRAMPIAN, LUSTRAPHONE,
FERROGRAPH Products stocked.
Usual credit terms available.
RECTIFIERS I2v |15 AMP
(BRIDGE) F.W. ONLY
TRANSISTOR SALE niuitard ocTi 2/11,
0OC45 8/11, OC44 3/11, 0C72 2/11.}%2?(1) 2/]75,
XA113 3/9, XC101A 3/9. Postage 6d. for up
to 3 transistors.

51 Savile Street (Half-day
day Thurs.) Tel.: 56420
day) Tel: CENtral 3573
Tel.: PADdington 1629
Tel.: CENtral 2778
106 Newport Road Tel.: 47096
(Half-day Thursday)
unnecessary.

FANE, WHARFEDALE, GOOD-
SHURE, RESLO, TANDBERG,
EX GOVT. SELENIUM 19/9

001 18/9, AF117
R.8.C,

Operation.
15 WATTS R.M.S. into 3-4 ohms.
Mazximum instantaneous P
PRINTED CI

LATEST MULLA. 0.
%DMQ 0C127Z, 0C81Z, OC44, 0044 0ocslz,

H éR Characteristics for Gram and
FULL TAPE

or Ceramic P.U. 4

110 mV,
FREQUE N(())Y RESPONSE.B20 -20,000 ¢.D.

ROL: 0 —15dB at 5

1,000 ¢.p.s. 0.35%. HUM LEVEL: —75dB,
NEGATIVE FEEDBACK: 52dB.

Or Kit with Printed Circuit wired and t

SUPPLIED BY LEADING BRITISH

FULLY TRA.NSISTORISED 200/250v. A.C. Mains

OUTPUT 10 WATTS R.M.S, into 15 ohms,

eak power output 28 watts
S UCTE

AD149,
OC4d,
3+ POSITION INPUT SELECTOR_ SWITCH
EQUALISATI()N to Standard R.LLA.A. and

MONITORING FACILITIES.
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal
00 mV. Microphone 4.5 mV.,
Tape Head 2.5 mV, RadiofAux or Ceramic P.U,

o ~14dB at 10 Xefs.
RMONIC DISTORTI()N at 10 Watts R.M.S.
Complete Kit of parts with full construcmonal
details and point {0 point wiring dlagra.ms
and 9 monthly payments of 22/6 (Total £l3 14,

Attractive Walnut or Teak finished cabinet 5 gns. or Deposit 17/- and 9
monthly payments 11/- (Total £5.16.0). Or unit factory built and tested,

ALL COMPONENTS ETC. ARE OF A HIGH §

VHF/FM Radio Tuner design.

£6.19.9

JASON FMTL.
All parts including valves, tuning dial,
escutcheon. etc. Carr. 5/-

COMPLETE POWER PACK KIT

Consisting of Mains Transformer, Metal Rectifier,
Electrolytics, smoothing choke, ¢chassis 19 111
and circuit. 200/250v. A.C. mains. Output

250v. 60mA, 63v. 2a or with metal cover 25/-.

AUDIOTRINE HFI00D 10in. 15 watt
HU-FI Loudspeakers. Heavy
cast construction. Dual cone, Smooth -
frequency response 20-20,000
Speech coil 3 or 15 ohms.
Exceptional value at

Carr. 5/9

FANE HEAVY DUTY HI-FI SPEAKERS
12in, 20 watt. Type 122/10. Post 5/6. ONLY § Gns.

W B HSTENTORIAN” HIGH FIDELITY P.M.
SPEAKERS HF1012, 10watts rating. Wherea really
good quality speaker at a low price is required we
highly recommend this unit with an amazing per-
formance. Please state whether 3 or £4 19 9
15 ohms required. - =

TANNCY RE-ENTRANT LOUDSPEAKERS.
For outdoor or factory use, 8 ohms, 8 watts. 27[6
Carr. 4/6

R.S.C. BATTERY TO MAINS CONVERSION
= UNITS. Type BMI1l. An ali-dry
v battery eliminator, Size 5% x
4% x 2in, approx, Completely
by replaces batteries supplying
1.4v. and 90v. where A.C. mains
200/250v. 50 c/s is available.
% Complete kit diagram
39/9 or ready for use 49/9.

WE PROUDLY
INTRODUCE
TW

0
"COMPLETELY NEW UNIES WIL
TECHNICAL

SPECIFICATIONS
ARING MORE THAN
OURABLY WITH SIMIL LI-

R.A. I2in, DUAL CONE 3ohm LOUDSPEAKERS.
Ideal for Stereo., 39/9. Carr. 4/6.

R.S.C. BABY ALARM OR INTERCOMM KIT
Parts with diagrams, etc, In two polished Walnut
finished cabinets. 3-4 watts output, High sensitivity.
For 200-250v. A.C. mains, Fully isolated. Controll-

able at both units. A unit of this class would norm-
ally gost £20-£30.
use,

Only 89/6. Carr. 5{-. Ready for

Gns.

A DUAL CHANNEL VERSION OF THE SUPER

15. Employing Twin Printed Circuits. Close
tolerance Ganged Pots. Matched Components

CROSS-TALK: —52dB at 1,000 ¢.p.

CONTROLS: 5 position Input Selector Bass Control.

Tape

IMPORTANT NOTE. Rated output
figures are given in R.M.S. and not speech
and music or I.H.F.M., otherwise we could
obviously quéte much higher outputs.

0 cfs.

Treble Control, Volume Control, Balance Control,

StereolMono Switch, Tape Monitor Switch,

Maing Sw.

INPUT SOCKETS (Matched Pairs). (1) Mag-

netic P, U. (2) Ceramic or Crystal P.U, (3) Radio/

Aux. (4) Tape Head/Microphone;

Operation of the Input Selector Switch assures

appropriate equalisation.

Rigid 18 s.w.g. Chassis. Size approx. 12in, Wide,

3in. High and 8in. Deep.

Attractive Facia Plate and Matching Knobs.

Neon Panel Indicator,

Above facilities, etc., except for Ganging and

Balance Control, apply aiso to Super 15,

THESE UNITS ARE EMINENTLY SUITABLE
ITH ANY MAKE OF PICK-UP OR

R USE W
MICROPHONE (Crystal, Ceramie, Magnetie,
AVAIL-

0-103 6

ted 30/- extra or Deposu: 72/-

FIRST RATE A

complete with cabinet and with our usual 12 months guaran- 1 .
tee. Or Deposit £3.9.0 and 9 monthly payments £2 (Total 182 GNS. Attractive Walnu
£21.9.0). Carr. 12/6

TANMDARD AND
MANUFACTURERS.

!
I
1
|
|
1

ABL
SOUND OUPTUT QUALITY CAN BE OBTAINED BY USIN

G WITH
NCILLARY EQUIPMENT. All reqiulred parts, point
to point wiring diagrams and detailed instructions. If required

printed circuits can be supplied with appropriate components assembled,
soldered and tested for £3 extra. Terms: Deposit 6 Gns. and
9 monthly payments 38/6 (Total £23.12.6).

9 monthly payments 11/~ (Total £5.16.0). Or unit completely assembled
ready for use housed in cabinet. Or Deposit £4.12 0
monthly payments 64/-. (Total £33.8.0).

Send S.A.E. for leafiet,

Moving Coil, Rlbhon)
REGARDLESS . SUPERB

Carr. 12/6 1 8 GNS.
t or Teak finished cabinet 5 Gns. or Deposit 17/- and

lal- 9 GNS

11



R.S.C. STEREO 20/HIGH FIDELITY AMPLIFIER

PROVIDING 19/14 WATT ULTRA LINEAR PUSH-PULL
OUTPUT ON EACH CHANNEL

SUITABLE FOR “MIKE”, GRAM, RADIO OR TAFPE

Based on a current Mullard design and employing valves ECC83,

=31 ECC83, ECL86, ECL36, ECL86, ECL86, EZ81. Send s.a.e. for leaflet.

b Frequeney Response' iZdB 30-20, 000 ¢. D.s.

Hum Level: 65dB down. Sensitivity: b millivolts maximum.

Harmonie Distortion: (each channel) 0.2%.

Output transformers are hlgh»quahty section-

ally wound to required specification. Output

matching for 3 and 15 ohm speakers on each
har%nel Comg}ete set of pgr s with point-to-

point wiring agrams and in-

structions, arr, 12(6 13 Gns-

Or factory assembled, tested an'd supplied with

+ Four-position tone compensation
and Input Selector switch,

% Will amplify direect from Tape Heads.

* Stereo/Mono switch,

% Separate Bass “Lift’’ and “Cut” and

treble ‘“Lift” and **Cut’” controls. our usual 12 monthg guarantee 18 Gns
% Neon panel indicator, Or Deposit 57/~ and 9 monthly =
% Handsome Perspex Frontplate. payments 39/10 (Total £20.15.6). Carr. 12/6

AUDIOTRINE HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW COST, CAN BE AS-
SEMBLED IN AN HOUR. ONLY 4 PAIRS OF SOLDERED
JOINTS PLUS MAINS. .
Incorporating the latest Magnavox Tapedeck. The Audiotrine
High Quality Tape Amplifier with switched equalisation for
each of 3 speeds, High Flux P.M. Speaker, empty Tape Spool,
8 Reel of Best Quality Tape and a handsome Portable Carry-
ing Cabinet of latest styling and finished dark grey leather-
cloth. Size 144 x 17 x 8%in. high and circuit. Total cost if
purchased individually approxlmately £35. Performance
1 Carr. equal to units in the £50-£60 class. S.A.E.
2 18/6 for leaflets. TERMS: Deposit 4 gns, and
G ns 9 monthly payments of 58/- (Total 28 gns.).
D 4 Track Model 8 gns. extra.

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI AMPLIFIER

A highly sensitive Push-Pull high output unit with self-contained Pre-
@ amp./Tone Control Stages. Performance figures compare equally with
most expensive amplifiers available. Hum level —70dB. Frequency
response +3dB 80-20,000 /s, A specially designed sectionally wound
ultra linear output transformer is used with 807 output valves.
élzl first grade components. Valves EFBE EF86, ECCS3 7, 807,

phone or Pick-up is suitable. The unit is designed for Clubs,
Schools, Theatres, Dance Halls or Outdoor Functions, etc.

L For use with Electronic Organ, Guitar, String Bass, etc.
Gram, Radio or TaF Output Socket provides L.T. and H.T. for Radio Tuner. Two inputs
with associated volume controls so that two separate inputs such as Gram and *“Mike’ can
be mixed. 200-250v, 50 cfs A.C, mains. Output for 3 and 15 ohm speakers. Complete kit of
parts with fully punched chassis and point to point wiring diagrams and 1 2 G ns Carr.
instructions, = 10/
Supplied factory built with EL34 output valves, 12months guarantee for 15 gns. If required
perforated cover with carrying handles can be supplied for 21/-. Send s.a.e. for leaflet.
TERMS: Deposit 48/- & 9 mthly payments of 33/3 (Total £17.7.3).

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l
PUSH-PULL ULTRA LINEAR OUTPUT “BUILT-IN”
TONE CONTROL PRE-AMP

Two input sockets with associated controls allow mixing of
- “mike’” and gram, &tc., etc. High sensitivity. Valves ECC83,

CONTROLS FOR BASS AND TREBLE “Llft’
%Iuency response +3dB 30-20,000 ¢/s. Six negamve feedback 100ps.

um level —60dB. SENSITIVITY 23 millivolts. Suitable for
Crystal or Ceramic P.Us, all types “mikes”. Comparable with
the very best designs. For Musieal Instruments such as String Bass, Electronic Guitars,
etc. Output Soeket provides 300v. 30mA, and 6.3v. 1.5a. for supply of 2 Radio Tuner. Size
approx. 12x9x7in. For A.C. mains 200- 250v 50 ¢.p.s. Output for 8 and 15 ohms speakers, Kit
complete to last nut. Chassis fully punched. Full instructions and point- ONLY 8 Gns
to-point wiring diagrams supplied (or factory built 51/6 extra). Carr. 10/ "
Metal covers with 2 carrying handles can be supplied for £1. TERMS ON ASSEMBLED
UNITS: Deposit 33/3 and 9 monthly payments of 24/1 (Total £12.10.0). Send S.A.E. for
illustrated leaflet detailing Cabinets, Speakers, Mikes, efc.

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

A complete set of parts for the construction of a stereo amplifier
giving 5 watts high quality output on each channel (total 10 watts)
Sensitivity is 50 millivolts. Suitable all crystal or ceramic stereg
heads. Ganged Bass and Treble Control give equal variation of
“lift>’ and “‘cut’. Provision is made for use as straight (mon-
aural) 10 watt amplifier, Valve line-up ECC83, ECC83, EL®84,
ELg4, EZ81. Outputs for 2-3 ohm speakers. Point to point wiring
dlagra.ms and instructions supplied. Send S.A.E. for leaflet.
Full constructional details and pmce hst; 2/8. 8 Gns
Or_supplied factory assembled wi nths’ e 10/-
arr, 10/-

guarantee for £11.7.6. Terms: Dep, & gns. and 9 mthly pmts 24/2 (Total £12 19.6).

R.S.C. 4/5 watt A5 HIGH GAIN AMPLIFIER
A highly-sensitive 4-valve guality amplifier for the home,
small club, ete. Suitable for all crystal or ceramic P, U,
heads and’ practically all “mikes”. Separate Bass and
Treble controls giving “1ift” and ‘“‘cut”. Hum level 71dB
Negative Feedback 15dB. H.T. of 300v. 2smA and
6.3v. L5a. available for supply of Radio Tuner or
Tape Deck pre-amp. For A.C. mains 200-250v. Speaker
output 3 ohms. Kit is complete in every detail with fully
punched Hammer finished chassis, point-to-point wiring
diagrams and instructions. EXceptional value £4 1 5 o
or assembled ready for use 25/- extra, plus 8/6 carr. Deposit 22/6 and
5 monthly payments of 22/6 (Tota.l £6.15.0) for assembled unit,

COMMUNICATION RECEIVERS RX 60 DE LUXE

4 BAND, 220/240v. 50/60 c.p.s. A.C. mains operation.
Frequencies covered 1600 Kefs to 30 Me/s contmuous
Incorporates bin. speaker. Slide rule tuning dial 8’
meter. Internal ferrite aerial 58in. 10 section for short waves.
Fitted sockets for optional outdoor aerial. Headphones,
external speaker socket. Other features are electrical band-~
spread tuning. Noise limiter, A.V.C., .0,, stand-by switch.
Size approx. 124 x 5§ x 8%in. fandsome crackle finished metal
cabinet. Brand new with full instructions manual. Usual guarantee. 19 Gns
Or Deposit €5 and 9 monthly payments 37/8 (Total £21.19.0). Carr. 10/- -

R.S.C. Al5 20 WATT (R.M.S.) HI-FI TRANSISTOR
AMPLIFIER with integral pre-

amp tone control stages

Output for 3, 7.5 and 15 ohm speakers.
Kit of parts consisting of Printed Cir-
cuit and all components for same
including 9 Mullard or Newmarket
latest type semi-conductors. Heat smk and
full wiring instructions or with printed
circuit fully wired and tested £2 extra

£6.19.9

Frequency Response: +1dB 20-20,000 cps.
Harmonic Distortion: 0.1% measured at ~ Post §/-
1000 ¢.p.s. Hum and Noise: —80dB. Sensitivity: 2 mV.
Bass Control: +9dB to —14dB at 40 ¢.p.s. Treble Control:
+8dB to —13dB at 10 Kc/s. Suitable Power Pack Kit 39/6
or ready built 59/6.

R.S.C. COLUMN SPEAKERS

Covered in two-tone Rexine/Vynair. Ideal for
vocalists and Public Address, Normally sup-
plied for 15 ohm rnatchmg but can be supplied
for 100v. line for 35/- extra.

Type C58, 15-20 watts. Fitted five 8in, hlgh flux

speakers. Overall size approx.
42 x 10 x 5in. Or Deposit £2 and 122 Gns'
9mthly pmts 27/9 (Total £14.9.9)  Carr. 10/~

Type C412, 40 watts, Fitted four 12in. 12,000 line
10 watt speakers. Overall size 19_ Gns
56 x 14 x 9in. approx. Carr, 15/- -

Deposit 8 gns. and 9 monthly payments of
43/2 (Total 211 gns.).

18in. 60 WATT EXTRA HEAVY DUTY-
LOUDSPEAKERS

Famous make. Normal price over

£85. Very limited number to clear 1 7 Gns'

with fullguarantee. Terms available. Carr. 15/-

30 WATT HI-Fl AMPLIFIER for Lead, Rhythm, Bass
Guitar, Vocal or instrumental Groups .

A Four Input, two volume control Hi-Fi
unit with separate Bass and Treble
‘cut’ and ‘boost’ controls. Latest type
valves. Housed in strong Rexine cov-
ered cabinet with twin carrying handles
Attractive black and gold perspex fascia
plate. For 200-250v. A.C. mains. Output
for 3 or 15 ohin speakers. Send S.A.E.

for leaflet. Deposit £3 and 9 monthly
payments of 837/- (Total £19.13.0).

A
Carr. 12/6 17 Gns.
INTEREST CHARGES REFUNDED

on H.P, and Credit Sale Accounts settled in 6 months.

LINEAR TAPE PRE-AMPLIFIER. Type LP/1,
Switched Equalisation. Positions for Recording at
iin., 33in,, 73in. per sec., and Playback, EMS4 Recording
Level Indicator. Designed primarily as the link be-
tween a Magnavox Tape Deck and Hi-Fi amplifier,
suitable almost any Tape Deck. S.A.E, for 9_I_ G“s
lcaflet. 2 -

CORNER CONSOLE CABINETS

Strongly made. Beautlful polished wal-
nut veneered Pleasing design.
Junior Model. For up to 8in. speaker.
Approx. 20 x 11 x 8in. Carr. 5/6 49/9

Stankdard é\'lod2e7l. ’}‘g taé«;e up to 10in.
speaker. Size 27 x 18 x 8in.

Carr. 7/6 5 Gns'
Senior Model. To take up to 12in. speak-
er and with Tweeter cut-out. Size approx.
30 x 30 x 15in. (Recommended for use with
Audiotrine speaker system.) 8 Gns
Terms available. Carr. 8/6 =

12in. HIGH QUALITY LOUDSPEAKERS

In walnut veneered cabinet. 10 Watt
Model. Gauss 12,000 lines. £4 19 6
Speech coil 3 or 15 ohms,

Terms: Deposit 15/- and 9  Carr. 5/6

monthly payments of 10/1Q (Total £5.12.6)

20 Watt Model. 15 ohm, Size 18x18x10in.

Terms; Deposit 24/6 and 9 £7 19 6

monthly payments of 17/-

(Total £8.17.6). Car
15 ohms. Carr.

2 Watt Model. 10 Gns..

(’I‘otal £11.10.0). Any of above in extra heavy Rexine
covered Cabinets, £1 extra.

R.S.C.-JUNIOR BASS REFLEX CABINET. Designed
for above speaker, but suitable for any good quality 8in.
or 10in, speaker. Acoustically lined and ported. Medium
‘Walnut veneer finish. Size 18 x12x10in. Strongly £4 7 6
made. Handsome appearance. Superb reproduc- L]

tion. Carr. 5/-

SELENIUM RECTIFIERS r.w.(BRIDGED,

6/12v. 1a, 3/11; 6/12v. 32, 9/9; 6/12v. 62, 15/3; 6/12v. 2a, 6/11;
6/12v. 4a, 12/3: 6/12v. 10a, 26/9.

R.S.C. GRAM AMPLIFIER KIT. 3 watts output. Nega-
tive feedback. Controls: Vol., Tone and Switch. Mains
operation 200-250v. A.C. Fully isolated chassis. Circuit,
ete., supplied. Only 39/9. Carr. 3/9.

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. 2 k
Mains isolated chassis, separate Bass R S c
7
(MANCHESTER) LTD

and Treble controls, Output
For addresses see page 11

Or
sit 32/~ and 9 monthly payments of 2¢/-

8/6
0/-

for 2-3 oh: k
285 oA vOAné speaker. For 59[9

12 . .




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 POWERFUL LOUDSPEAKER -COMBINATION consisting of a
FANE HIGH FLUX 15in. 30 watt unit PLUS a FANE 12in, 20 watt unit with
extended frequency response. * 4 Jack Inputs and two Volume Controls for
simultaneous use of up to 4 pick-ups or ‘‘mikes”.

% Cabinets covered in two-tone Rexine/Vynair with gold trimming. Fitted garry-

R.S.C.

ing handles. * Separate Bass and Treble Controls giving “lift’* and “cut”.
d S.A.E. for leaflet. Or call at one of our many branches and
49 Gns compare the Bass-Regent with units at more than three times the
J cO!

Carr. 25/-
R.S.C. B20 MULTI-PURPOSE AMP.

especially suitable for Bass Guitar.
Incorporating massive 15in. high flux
loudspeaker. Rating 25 watts. Individual
bass and treble controls. Two jack inputs
separately controlled. Substantial cabi-
net -attractively finished in Rexine and
\Sh'n%u‘ Size approx. 24 x 21 x 11in. Send

0r diposﬂ: £7.18.0 and 9 monthly payments of £5.8.8 (Total 54 gns.)
R.S.C. GI5 15 WATT AMPLIFIER for Lead

High-fidelity output. Separate bassand treble
controls, Twin separately controlled inputs
so that two instruments or ‘‘mike’’ and pick-
ups can be used at the same time. Heavy Duty
12in. 20 watt Speaker. Cabinet covered in
%ttiathwe RexilréeIVynau‘ Size approx. 18 X

.E. for leaflet. Or 29_ Gns 8in, Or Deposit 3 gns. and
Deposit £4.14.6 and 9 . 19 Gns 9 monthly payments of 43/2
monthly payments of 64/2 Carr 1716 2 " (Total 21+ gns.). S.AE. for
(Total 32 gms.). Carr. 12/6 leafiet.

R.S.C.

BATTERY CHARGING EQUIPMENT

All for A.C. Mains 200-250 v. 50 c/s
Assembled 4 Heavy Duty
amps 6/12v, Fit-

ted Ammeter &

Guaranteed 12 months
BATTERY CHARGER KITS

Consisting of Mains Transformer,
F.W. Bridge, Metal Rectifier, well
ventilated steel case, Fuses. Fuse-

or Rhythm Guitar, Mike, Gram or Radio |
"FULLY SHROUDED ° UPRIGHT

2a, 7163 12v. 1

R.S.C. MAINS TRANSFORMERS
FULLY GUARANTEED

Interleaved and Impregnated.
aries 200-230-250 v. 50 ¢/s. Screened.

Prim-

MIDGET Clamped Type 2& X 2§ x 2tin,
250v, 60mA, 6.3v. 2a . . .. 13/9
950-0-250v. 60mA, 6.3v. 22 14/8
TOP

SHROUDED DROP THROUGH
250-0-250v, 70mA, 6.3v. 2a, 0-5-6.3v. 2a 9
350-0-350v, 80mA, 6.3v. 22: 6055 -6.3v. 2 21/9

6 \ 6.3v. 0-5-6.3v. da
300-0-300v, 130mA, 6,3v. 4a, 6.3v. 1a, for
Mullard 510 Amphﬁ
300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a
350-0-350v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a
350-0-350v, 160mA; 6.3v, 4a, 0-5-6.3v. 3a

250-0-250v. B0mA, 6.3v. 2a, 0-5-6.3v. 2a,
idg‘et type 22 x 3 x 8in 18/9
100mA, 6.3v. 4& 0-5-6.3v. 3a
v 100mA, 6.3v. 4a, 0-5-6.3v. 3a 2
300-0-300v. 130mA, 6.3v. 4, C.T. 6.3v.

1a, for Mullard Amplifier 5 36/9
350-0-350v. 100mA, 6.3v. 4a, 0-5-6.3v. 38 29/9
350-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a 38/9
425-0-425v, 200mA, 6.3v. 4a, C.T. 5v. 3a 57/9
425-0-425v, 200mA (6.3v. 4a Twice) 5v. 3a. 59/9
450-0-450v. 250m A, 6.3v. da, C.T. 5v. 3a 69/9

FILAMENT TRAN! SF RMERS

200-250v. 5OCIS prlma.rles 6.3v. 1.5a, 6/6; 6.

. 7111; 6.3v. 3a, 8/11; 6.3v. 6a.
5 12v. 1. 5a twice, 17/6.

OUTPUT TRANSFORMERS

variable charge | abie output. Consists | holders. Grommets, panels, Heavy | Standard Pentode 5, ooog to 30 .. 6/
rate selector. of Main Transformer | Duty Clips, circmt Carr. 3/6. Standard Pentods 7.000Q to 30 . 6/6
Also selector | 0-200-230-250v.; FW |6v.orl2v.lamp................ Push-Pull 8 wat,t,s EL84 Qr 6V6 to 39
plug for 6v. or | (Bridge) Selenium { As above w1th ammeter or matched to 9/9
12v. charging. | Rectifier; Ammeter, | 6v.orl2v.2amps................ Push-Pull 10-12 wa,tt,s to match 6V6 or
Louvred steel | Variable Charge | 6v. or 12v 2 amps, inclusive of ELS84 to 3-5-8 to 150
X case with stoved | Rate Selector Pan- | ammeter ...................... Following types for 3 and 150 Speakers
grey hammer finish. Fused and ready for | els, Plugs, Fuses, | 6v.or 12v 4 amps with Ammeter Push-Pull 10-12 watts, 6V6 or EL84 1!
use with mains and output leads 59 /9 Fuseholder and cir- | andvariablechargerateselector 52/9 | Push-Pull 15-18 watts, 6L6, KT66 299
and clips. Or Deposit 12/- an cuit. Carr. 5/6. GER AMMETERS Push-Pull Mullard 510 Ultra Linear .. 29/9
mthly pmts 12/- (Total £3.12.0).  Carr. 4/6 | PRICE 59/9. 0-1.5a., 0-4a., 0-Ta., 8/9 each . Push-Pull 20 watts, sectlonally wound 0
S ONNCICIR DT, T . - L, KT66, BL34 t 49/
TRANSISTORISED SOUND MIXER WATT DTN GICLOR TSN
Enables mixing of up to 4 standard jack inputs. HI'FI I2 A AMPLIFIERS 60mA, 10H, 4000 4111. 100mA, 10H, 220Q 8/9
Catipn. Gompact ane comalely St 491G | ERAND Corr. 6 £7,19.9 mmﬁﬁ&mmﬁi’”g SpanA oL 0a 1110
output. 'ompact and completely self- -0 ’
contained. “Uses standard 9v. battery 49/ 9 . GUITAR AMPLIFIERS All with 200-240-250y. 50 c/s Primaries:
Manufacturers’ discontinued Model. Push-pull | 0-9-15v. 1ia., 12/9; 0-9- 15v. 2a, 14/9; 0-9-15v.

LINEAR TREMOLO PRE-AMP UNIT

Suitable for use with any of our Amplifiers, Controls
Depth (for

4 Gns.

are Speed (frequency of interruptions).
heavy or light effect). Volume and
Switch.

output. Latest high efficiency valves. Dual separ-
ately controlled Inputs for ‘Mike’ and gram, Separ-
ate Bass and Treble Controls, High Sensitivity.
Output for 3 or 15 ohms speaker. Guaranteed tested
and in perfect working order.

3a, 16/9; 0+ g-15v. 5a, 19/9; 0~ 9-15v. 6&. 23/9;
0-8-15v. 8a, 28/9.

AUTO (Step up/Step down) TRANS
0-110/120-230/250v. 50-80 watts, 18/9; 150
watts, 27/9; 260 watts, 49/9; 500 watts, 99/9.

THE

PEMBRIDGE
GOLLEGE

OF ELECTRONIGS

PROVIDES TRAINING
IN RADIO
AND TELEVISION

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 19th April, 1966.

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
and transistor radio receivers and all well-known
makes of television receivers.

To:
The Pembridge College of Electronics (Dept. P11)
34a Hereford Road, London, W.2.

Please send, without obligation, details of the
Fuli-timé Course in Radio and Television.

Address

I
l
!
|
|
Name
_ ]
|
I
|
|

CMP3




HI-FI AND TAPE EQUIPMENT @ RADIO

SUPERB NEW

STERN-CLYNE
FMI VHF TUNER

Specially designed for the Amateur
builder, & new sensitive tuner unit
that provides stable, interference-
free reception of BBC FM t{rans-
missions. High quality output
signal ensures optimum perform-
ance from any Hi-Fi audio system;
superb styling makes for har-
monious installation with existing
equipment. Reliable easily aligned circuit employs RF stage, tuned anode tuned grid freq.
changer, 2 IF’s, Noise Limiter and Ratio Detector. Input sens. 100mV for 40 db. Distortion
less than 1% at full deviation. Power req. 200v at 20 mA and 6.3v at 1.8A. Panel black
and silver-grey, size 8 x 5 in.

FM1 Kit of parts £7.9.6 car. 4.

Assembled and tested £10.9.6 Carr. 4/~

Optional Power Pack available.

ENGLESIVE OFFER OF 10P QUALITY RECORDING

New American branded tape by world renowned manufacturers and equal in quality to
the best obtainable anywhere. Guaranteed splice free, red oxide coated, with full frequency
responge and uniform output. Resistant to moisture. heat, cold and abrasion. Available
in a wide range of Acetate and Polyester qualities, each distinctively boxed and cellophane
wrapped in colour coded cartons showing recording times at 7%, 33 and 1% i.p.s. Compare
the prices!

Range available:
Polyester
3%in.  600ft. Double Play 11/6
7in. 1,200ft. Standard 12/8
5in.  1,200ft. Double Play 15/«
7in. 1,800it. Long Play 20/-
4in. 1,800ft. Double Play 22/6
7in. 2,400ft. Double Play 25/-

Acetate
Gin. 600ft. Standard 8/6
bin. 900ft. Long Play 10/«
5%in. 1,200ft. Long Play 12/6
Both types post and packing
1/- per reel. Four or more
reels post free.

TUNE INTO THE WORLD

WITH THIS COMPACT PROFES- ||

SIONAL

STYLE
REGEIVER

20 Gns.

Carr. & Ins. 15[«
New, highly  developed
communications receiver has
poriable radio proportions and a performance comparable with many highly expensive

ional receivers. Conti 1) ge from 540 ke/s to 30 me/s takes in all
broadeast bands, ship;_;ing, world-wide short wave and amateur baads, Built in super feat

STERN-CLYNEIFI,

TRONIC CENIRES

@ KITS @ ELECTRONIC COMPONENTS

Top value offers from our wide range,
snitable for use with moderately priced
equipment up to the finest obtainable.

1. PLANET CM-21 CRYSTAL

Handsomely styled in two-tone grey
plastic case with silver trim, and
intended for use with most tape recorders
and small amplifiers. Fold out stand
permits hand or table use. Complete with
4ft. insulated screened lead and moulded
standard phono plug. 12/6 P. & P. 1/6,

2. DUVIDAL DM-391 DYNAMIC

High-grade dynamic insert in tough,
black plastic body with grey grill and
silver trim. Fitted with pull-out stand
for desk wuse. Direet replacement for
many recorders; standard 50 K ohms
impedance permits use with most other
equipment. Size 2% x 1% x lin. deep.
Complete with 4ft. cable and standard
phono plug. 25/- P. & P. 1/6,

3. TEISCO CM-80 CRYSTAL

Compact lightweight crystal stick miero-
phone in machined aluminivm body with
integral thumbswitch. Size overall 5in. long
X 13in. diameter. Attractive machined matt
finish. Complete with stand adaptor and
6ft. detachable screened cable.

20/8 . & P. 1/6

4. TEISCO DM-107 DYNAMIC

A reaily superior stick microphone employ-
ing a high quality moving coil insert in &
beautifully styled, black anodized body
with heavy chrome head and grill. Pitted
with integral thumbswiteh and removable
stand adaptor. Size overall 7in. long x 13in.
diam. With 6ft. screened cable and con-
nector. Standard 50 K ohms impedance.

£3.9.6 P. & P. 2/6.

5. DUVIDAL DM-51 DYNAMIC

A superb, non-directional microphone in-
corporating features normally found onty
in extremely expensive professional units,
An excellent frequency response of 50-
15,000 cyeles permits use in high quality
recording, high-fidelity reproduction and
all general microphone usage. Robust,
engine turned body has integral slide
switch. Beautifully styled with futed
detachable head, matt black and satin
silver finish. Complete with desk stand and
clamp, floor stand adaptor, and 6ft. lead
and plug. In fitted pack. £6,19.6 P. & P. 3/6

The Remarkable

ONLY
£6"6-0 A small size, quality

Carr. 5/-.

constructed  amplifier
with a big 4 watts ouiput that is
adequate for all domestic uses, Features
include separate Bass and Treble con-
trols and, when used a good quality
speaker, results are indistinguishable
from many more expensive outfits.
Ideal for quality home-build repro-
ducers, portable lead guitar amplifiers,
ete. Size only 8% x 4 x 1liin. Grey
hammer finish with brushed aluminium
front panel. For 200/250 V AC mains.

include extra large dial. ‘S’ meter, variable pitch BFQ, Noise Limiter, extra quality loud=
speaker, extending rod aerial to receive all but most distant stations, Extras include phone
output, Standby switch, etc. Uses ultra modern multi valves 12BES, 12AU6, 12BAS, 50005
and silleon reef. Meticulously constructed and hand ly finished in attractive metal case.
Only 184 x § x 8in. deep. Essential for all serious listeners yet cheaper than many com-
mercial sets. For 200/250 volts mains operation,

THE SUPERB VERITONE
VEGA

Solid-state Stereo Amplifier with
integrated Pre-amplifier/control unit
%257 The Vega is a new, solid-state
a-ﬁ amylifier that provides great
% purity of sound — comparable
: with the best valve amplifiers —
.W'é': plus all the advantages accruing
-'S.X‘>§ from semi-conductor design em-
i ploying the latest techniques.
Important advantages, such as
improved reliability, absence of
high working temperatures, lack
5 of valve noise, elimination of the
output transformers, and design freedom that permits spacious layout within an optimurm
overall size to suit modern installation requirements. And the Vega is styled and finished
in impeccable taste — totally enclosed in a handsome teak case with comprehensive
controls functionally arranged on a clear silver grey and black panel. Outputs — 13 watts
per channel. Freq. response 40 to 20,000 c¢/s + 3 db. Distortion less than 0.5% at 10W.
For 200/240v AC. Bize 11 x 4} x 6{in. deep. £
Price £44.2.0, Without Teak Case £40.19.0

Carr. 8/6.
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TEST 8
MULTIMETER

57/6

Carr. 2/- i
v !

Compact all purpose tester with 12
specially selected ranges for all homte
and motor car wiring and servicing,
amateur radio, TV fixing, electronie
hobby work, ete. Extremely robust
construction employs rugged large
seale meter movement and plug-in range
selection to obviate switch wear defects
aud ensure trouble-free life. In tough
metal backed impact resisting case,
Ranges: 0-10-250-500-1,000v. A.C. and
D.C. (sens. 1,000 ohms per volt) 0-1-250
mA D.C. current. 8-10,000-100,000 ohms
resistance. Size only 47" x 84" x 13"
deep, Complete with test leads and
battery.

Special offer of
2. 12 inch
LOUD-

SPEAKERS

High quality, all-British
units  with  built-in
tweeter come, and a
high flux magnet that
ensures wide range
reproduction. Handles 6
watls easily. Hea

39/6

Carr. 3/6

vy
pressed steel construction. Available tor 15
ohms or 3 ohms impedance.

GARRARD 3000
AUTOCHANGER

Intended for use with high compliance
cartrilges and featuring a low mass arm
that minimizes record wear, Four standard
speeds. Finished dark grey with chrome
relief. Clearance required 13jin. wide x
12%in. front rear. Above board 4%in.
below 2%in. For 100/130v and 200/250v
AC. Complete with 9TA/HC cartridge.

£8.3.0 carr. 5/

A really versatile instrument that makes a
bandy pocket-size fool. Measures AC or
DC voltage in three ranges of 0-15-150-
1000v. Resistance 0-1000,000 ohms, and

Current 0-150 mA. DC. Size only 35 x 81 x
1iin., with ingenious dial design providing
a clear, easily read scale. Complete with
battery and test leads.



EXCEPTIONAL OFFER OF
AM/FM Radiogram Chassis

16 gns. cor. 10/

Superb new six valve unit covemng Iong
and medinm wave on FM and all BBC
transmissons on FM. Highly
sensitive AM circuit receives most
stations throngh internal aerial, sepa-
rate FM input employs famous Gorler
tuning heart, Uncluttered facia covers
whole irontal area and simplifies adapta-
tion to existing cabinets or building into
contemporary booksheli units. Extra
large illuminated dial and dual con-
centrie controls for volume, tone selec-
tion and tuning simplify opevation,
enhance appearance. Powerful 4W, out-
put matches standard 3 ohms speaker,
Inputs provide for external AM and FM
aerials and gramophone pickup. For
0 0 V. A.C. operation. Size overall
x 6}in. x 7%in. deep.
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MAGNAVOX 363
TAPE TRANSPORTER

Manutactured to precise limits that
permit reeording and tape playback
to the highest standards set by the
Music Industry. Simple reliable design
employs a single high-duty motor
with heavy flywheel. Features include
fast wind on and rapid rewind, pause
control, 3-speed selection with inter-
lock, built-in revolution mdlcator,
piano key controls, Bpeeds 13, 8%
and 7% i.p.s. Wow and flutter 0 15%
on 7% i.p.s. Max. spool size 7in. Playing
time up to 120 min. per track from
1,200ft. standard tape. Size 133 x
1lin. plis 5%in. below mounting
board. With i frack heads, £10.10.0.
With i track heads. £18.19.6, 4dd
10/- carriage and insurance.

HF/TR3
TAPE AMPLIFIER

Easily the best complete tape amplifier
ayailable to the home builder. Supplied
already matched for the Magnavox 363
tapedeck, but may be readily matched
to most other decks,

Features include: switched equaliz-
ation for all speeds (CCIR standards
at 73 i.p.s.) Treble boost incorporated
durmg Record. Bass boost during
playback, speaker output matched
for 8, 7.5, and 15 ohms, ad

TAPE PRE-AMP
AMPLIFIER

TYPE ‘C

Specially developed by Mullard Labora=
tories for use with high quality replay

systems, and supplied specifically
matched for use thh the Magm.vox
363
ferroxcube pot core inductors for
treble equalization, push pull oscillator

outputs for extension speaker, phone
monitoring on Record and Hi-Fi
playback through existing systems,
Inputs for Mic. Pick-up, and VHF
Radio. Valves: EF86, ECC83, EL84,
EMS8l1, EZ81. Size overall: 11 x 6 x 6in.
(Panel 13% x 3111) Power pack on
separate chassis size 71 x 8 x 4in. Amp.
and power pack. Kit of parts £18.18s.
Assembled and tested £19. Add 7/6
carriage.

Carrying Case specially designed to take
Magnavox 368 and HF/TR3 unit.
Superbly constructed finish, dark grey
cloth., £5 extra.

10in. x 6in. eliptical speaker suitable for
use with above.

ineor ferroxcube transformer,
adjustable output for matching to
existing high-quality amplifier systems,
inputs for Mic., Pick-up, Radio, ete.
Valves: 3 x. EF86, EC82, and EMSL.
Totally enclosed in case size 113 x 63 x
32in, high. (Panel 11§ x 31in.) Power
supply of 800 vdc at 25 mA. and
6.3 v. at 1.5 A. is on separate sub-
chasgis size 6% x 4% x 4%in. high to
facilitate remote location from tape
heads. Pre-amp and power pack Kit
of parts £14. Assembled and tested
£19. 108, Add 7/6 carriage.

HIGH
INTENSITY
LAMP 49/ cor. o0

Provides 2 concentration
of intense pure white
glareiree, shadowless light
that can be ected
straight on to Hlumination
ares. Ideal for reading,
needlework, stamp and
minute ob;ect examination, delicate
craft work and watch repair, table-top
photography, ete, Ingenious design
combines function with attractive
appearance: tough plastic base has onf
off switch .and is weighted by built-in
transformer that reduces mains voltage
to permit use of enormous headlamp
power of car bulb over small area, 21
watt lamp ‘actually provides greater
light intensity than conventional 100
watt bulb with electrical consumption
less than one-fifth of usual mains lamp.
Gold anodised flexible pillar facilitates

NEW PORTABLE TAPE
RECORDER

Exceptionally low-priced, but actually

a robustly made reliable instrument
which can be used anywhere for note
taking, idea recording, dictation, ete,
Mechanism golidly built on to rigid steel
chassis and housed in tough grey plastic
case with *carrying strap and clear
plastic tape deck cover. Fitted with
single multi-selector function switch
and volume control. Hand microphone
has Stop/Start thumbswitch for remote
control of record and playback trans-
cription. Complete with tape and spare
spool, mike and miniature earpiece. Size

only: 8 x 7% x 24in. £6.1 9-6

high. Carriage 4/6.

Ydentical pocket-size units in cream
plastic and gold anodised trim, each unit
fitted hinged desk stand or wall hanger.
Powerful two-transistor amplifier has
sensitivity of 55db plus, consumes only
7mA at no signal condition. With 9V PP3
battery, instructions, and 50 ft. lead
with jphono plug ends for instant con-
nection. In distinctive yellow and gold
hinged gift box.

£2, 15 0. Post & Packing 2/6.

DE LUXE
INTERCOM

Bu, pérb professional style, compact tran-

gistor intercom for executive desk and

office or home. Compact master unit and
il b 5 i il

styled in pearl white and dark beige
plastic case with black and gold anodised
trim. Powerful 3-transistor amplifier has
200mW output, but operates4-5 months
on 9V PP3 battery. Master station has
Volume. On/Off and Listen/Talk con-
trols. 66ft. cord with phono plugs each
end for immediate installation, staples,
cable location tape, battery and m-
structions in attractive gift carton.
£4.9.8, Post & Packing 2/6.

light direction from any angle. For 200/
240v. AC only; spare bulbs readily
obtainable. Base 2%in. x 3%in. x 2in.
Height overall 16in.

TRAVLER 2

Fit your own transistorised
car'radie at a fraction of -
the usual cost

Easily the finest value in car radio obtainable.
Robust, all British manufacture with stylish,

JORDAN WATTS

SPEAKER
SYSTEM

Just plug this special extension
speaker into the earpiece socket
of your pocket tramsistor set fo
get a big increase in volume
and improved clarity, Hand-
8 somely designed, fitted with stand
for table and wall mounting,
and provided with extra long
dead and dual plugs to fit all
standard sets. BSize only 8% x
21in. diam. Attractive gold trim
finish.

Hand waxed teak or walnut veneered bookshelf system featuring the
famous Jordan-Watts modular unit and specially recommended for
use with the Veritone Vega. Ideal also for all Hi-Fi systems with out-

uncluftered facia that presents simple, 2-knoh
conirol and pusk-buiton change for medium and long wave. Heavy chrome escutcheon and
illuminated dial in black and gold trim. Overall size of 7 X 2 x 7in. and standard location of

fixing screws permits sunple installation to almost any car. Improved circuit design utilises

best of valves and ¢ to ensure high performance with greatest reliability.
Complete with 7 x 4in. speaker and baffle trim, brackets, standard fuse coupling and filter,
all nuts and belts, and easy to follow, foolproof fitting instructions,

VANDAL-PROOF CAR AERIAL 39/6 P. & P. 2/6

Automatically locks below wing

when pushed down—withdraws

o only with special key, Very

heavily chromed, 5-draw telescope aerial extends to 4it., rettacts inte concealed, tough

plastic tube. Fits any wing contour, Complete with fitted lead and standard plug, 2 keys,
key-ring and fitting instructions.

ELECTRONIC CENTRE 5.

Member of the Pantiya Group of Companies.

puts up to_12 watts, and impedance .of 7.5 and 16 ohms. Frequency
response 30-20,000 ¢/s + 6 dB. Size overall 163 x 8 x 4in, deep
Speaker grille finished with black/silver weave.

71.12.6

Carr. 10/-

GUARANTEED BY STERN-CLYNE—Value for money, Quality Facility.
Merchandise offered by Stern-Clyne is critically selected and exhaustively
tested before it is offered for general sale; where suitable equipment
does not exist, certain items are excluively manufactured to our own
rigid specifications. In all cases, Stern-Clyne offers are value and

-quality selected. Satisfaction guaranteed.

HIRE PURCHASE ? CERTAINLY!

Easy payment terms available on all kits and assembled equipment
value £10 or more, Let us have your enquiry.

MAIL ORDER & ALL ENQUIRIES TO: DEPT. PW, 8-5 EDEN GROVE, HOLLOWAY, LONDON, N.7. Tel. NORth 8161/5

LONDON:

18 Tottenham Court Road, W.1 MUS 5929/0085

238 Tottenham Court Road, W.1 MUSeum 3451
309 Edgware Road, W.2. PADdington 6963
109 Fleet Street, B.C.4, FLEet Street 5812/3

162 Holloway Road, N.7. NORth 7941
9 Camberwell Church Street, 8.1.5. RODney 2875
220 Edgware Road, W.2. PADdington 5607

MUNicipal 3250
Bristol 20261
Royal 7450

Blackfriars 5879/5246
Sheffleld 20898
Nottingham 45889

CROYDON: 12 Suffolk House, George Street.
BRISTOL: 26 Merchant Street, Bristol 1.
LIVERPOOL: 52 Lord Street.
MANCHESTER:

20/22 Withy Grove, M/c 4.

SHEFFIELD: 125 The Moor.
NOTTINGHAM: Eastown House, Lincoln 8t.
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LEARN

ELECTRONICS
—AS YOU BUILD

CIRCUITS
over 40 EXPERIMENTS
TEST GEAR

including . . .

® CATHODE RAY OSCILLOSCOPE

@ Valve Experiments @ Square Wave Generator
@ Transistor Experiments @ Morse Code Oscillator
@ Electro-magnetic Experiments @ Simple Transmitter

@ Basic Amplifier @ Electronic Switch

@ Basic Oscillator @ Photo-electric Circuit
@ Basic Rectifier @ Basic Computer Circuit
@ Signal Tracer @ Basic Radio Receiver

@ Simple Counter @ A.C. Experiments

@ Time Delay Circuit @ D.C. Experiments

The full equipment supplied comprises valves, transistors, photo-tube, modern type chassis board, printed circuit board, full range
resistors, capacitors and inductors, transformers, potentiometers, switches, transistors, valves, all hardware, wiring and every detail
required for all practical work plus CATHODE RAY OSCILLOSCOPE for demonstrating results of all experiments carried out. All
practical work fully described in comprehensive PRACTICAL MANUALS. Tutor service and advice if needed.

This complete practical course will teach you all the basic principles of electronics by carrying
out experiments and building operational apparatus. You will learn how to recognise and handle
all types of modern components; their symbols and how to read a completed circuit or schematic
diagram. The course then shows how all the basic electronic circuits are constructed and used,
and HOW THEY ACTUALLY WORK BY USING THE OSCILLOSCOPE PROYIDED. An application is given in
all the main fields of electronics, i.e. Radio; control circuits; computors and automation; photo-
electrics; counters, etc., and rules and procedure for fault finding and servicing of all types of
electronic equipment.

@ NO PREVIOUS KNOWLEDGE NEEDED @ NO MATHS USED OR NEEDED @ REASONABLE FEE—NO EXTRAS REQUIRED

© SENT IN ATTRACTIVE BOX @ COMPLETE ADVICE SERVICE @ EVERYTHING REMAINS YOUR OWN PROPERTY
--—_-—--—-———————————-_——i
A completely NEW up-to-date 1 POST NOW FOR FREE BROCHURE
home study experimental | 1o BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE. Please |
course by : send free Brochure, without obligation, to I
i
BRITISH NATIONAL I NAME o i
RADIO SCHOOL -— : D S S S 863 88586 0050 B0 E000 A0 BA 000 _ :

1 H ’ i '. ....................................................

Brlt.al.n s Leadu?g E.iectromc i R i l
Training Organisation. 1 OR WRITE IF YOU PREFER NOT TO CUT COUPON PW 5.66 |
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PRACTICAL

WIRELESS

VOL42 Not

issue 711

TOPIC OF THE MONTH

Face Lift

ELL, here it is! A newly styled and, we hope,

improved Practical Wireless. The larger page
size will not only allow a more attractive layout of
articles but will also make for easier reading. The
_better quality paper will permit far better reproduction
of photographs, which will be of great benefit in
constructional articies. In order to carry out these
improvements it has been necessary to slightly
increase the cost of the magazine, but this is, we trust,
a small price to pay for the considerable advantages
reaped.

Regular readers need not feel anxious that this face
lift will reflect on the general structure of the magazine.
" All the popular regular features will be retained and we
will continue to balance the magazine with a good
selection of material contrived to appeal to all the
various interests in our hobby. The basic policy will
remain as before and there will be no shifting of
emphasis except where considered necessary from
time to time in the light of our own experiences and
the wishes of readers as expressed in correspondence.

Since 1932, Practical Wireless has held a unique
position in the realm of amateur radio and through the
years has served faithfully the interests of those who
are'interested in this absorbing hobby. At times, during
these eventful 33 years, Practical Wireless has had, for
some reason ot other, to take stock of the existing
situation and, where desirable, to initiate changes.

Such a time has recently passed. And as we start
off on Volume 42 we are safely launched on another
stage of the development of the magazine. And yet, in
essence there is no division, for the fundamental
objectives of the present staff are the same as those
of the pioneers in the early 1930's—to present each
month in the best possible way a magazine dedicated
to the interests of all who derive enjoyment from one
or more of the facets of amateur radio.

W. N. STEVENS, Editor

MAY 1966

NEWS AND COMMENT

Leader » 17
News and Comment 18, 44
On the Short Waves

by John Guttridge and David

Gibson, G3JDG 25
Practically Wireless .

by Henry b4
Club Spot—Verulam Amateur
Radio Club, G3STA 57

CONSTRUCTIONAL

208 Receiver

by F. G. Rayer. GRBOGR 20
Comprehensive A.T.U.

by David Gibson, G3JDG 27
Pickup Booster

by Gordon J. King 36
Simplified Cabinet Design

by R. W. Lawrence 40
Electronic Gate or Trace Doubler—
Part 2 )

by H. T. Kitchen - b0

GENERAL ARTICLES

Micro to Meger i

by B. L. Burrough 43
Volume Expansion

by G. R. Wilding 46
Oscillator Circuitry—Part 3

by R. Leyland b8

The JUNE ISSUE WILL BE PUBLISHED ON MAY 5th

Street, London, W.C.2. Ph

All correspondence intended for the Editor should be addressed to: The Editor, “Practical Wireless”, George Newnes Ltd., Tower House, Southampton
one: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage: 36s. per year to any part
of the world. © George Newnes Ltd., 1966, Copyright in all drawings, photographs and articles published in “Practical Wireless” is specifically reserved

throughout the countries signatory to the Barne Convention and the U.5.A. Reprod

or imitations of any of these are therefore expressly forbidden,




Were Pre-War Sets Better?

Mr. L. WEeLcH complains of poor
quality sound from sets he has made,
and also from high priced commercial
sets he has heard (P.W. March, 1966).

" Most modern sets use inadequate
speakers and the cases are L}nders1zed
and flimsy. Pre-War sets with larger
speakers and heavier cases were much
better, although they were generally
“boomy”.

For high quality reproduction, our
friend must forget about a “set” and
keep the radio equipment separate from
the speaker enclosure. The speaker
should be of good quality and mounted
in a properly designed enclosure placed
where it gives the best possible results.
The output, as Mr. Welch realises, must
be large enough to deal with peaks with-
out distortion.

He writes that no commercial set offers
the kind of specification he asks for.
Although I would not wish to put him
off building such equipment, I must point
out that several makers produce tuner-
amplifiers which give all he asks for and
more. Connected to good speakers, they
give results that are really something.
R. E. Barker,

Stockton-on-Tees,
Co. Durham.

R220 MODS

THERE are a lot of R220 crystal-con-
trolled v.h.f. receivers about and radio
friends and myself have spent many
hours trying to modify this set to make
it tunable in the range 120-140Mc/s.

If any readers have managed to do this,
we would be most grateful to learn the
secrets of their success.

S. M. Giblions.,
77 Windlehurst Road,
High Lane,
Stockport,
Cheshire.

How About a Swop?

I REQUIRE the March 1962, December
1963 and January 1964 issues of
PracticaL WIRELESS, and in order to
obtain them, I am willing to exchange
some 42 old copies of PRACTICAL
WIRELESS, PRACTICAL. TELEVISION and
WIRELESS WORLD, all between 1949 and
1951.

If any readers are interested, would
they please write to me first before
sending copies, enclosing a stamped
addressed envelope.

J. Currie.
156 Hillhead Road,
Kirkintilloch,
Near Glasgow,
Scotland.

NEWS AND..

PRODUGTS FOR AUDIO FAIR

Shown for the first time at the Audio Fair will be the Model GL.68 Transcription
Unit (see also photograph above) which also has as a feature infinitely variable
speed adjustment, and which is fitted with a new pick-up arm Model G.65. This
arm is of low mass tubular design and has counter-balanced stylus pressure
adjustment and removable headslide.

In addition, the well-established Model GL.70 will be on view, as well as the
inexpensive Turntable Unit Model G.66.

A new pick-up cartridge will be shown, namely the CS.91/E, which is a high
quality Stereo Ceramic Cartridge fitted with an elliptical diamond stylus.—
Goldring Manufacturing Co. (Great Britain) Limited, 486-488 High Road,
Leytonstone, E.I1.

ADVERTS SPEEDED UP BY STGC

An automatic control system has been installed by Standard Tele-
phenes and Cables Ltd., in the Classified Advertisement Depart-
ment of the “Liverpool Daily Post and Echo”, which will now be
able to deal with the relevant customer telephone inquiries much
more promptly and efficiently.

The STC equipment “scans” 30 operator positions and connects
the incoming call to the first free position that it finds. The operator
at that position deals straight away with the call if it is a general
inquiry. If, however, the caller wants to book space in one of the
specialised columns, the call is transferred to the operator who deals
specifically with that section. In this way calls are routed to the
proper place in the minimum of time.

BALUN FOR HAM BAND INSTALLATIONS

. W. Electronics Ltd., of | Heath Street, Dartford, have just
introduced the K. W. Balun, the main features are:

Helps eliminate television interference—Broad band 3-30 Mc¢/s—
Waterproof—For use with all types antennas fed with unbalanced
Co-ax—Will handle a kilowatt—Virtually no insertion loss.

The K. W. Balun is designed for 50/70 ohm unbalanced co-ax
input with | : 1 impedance ratio. It is intended to be installed at
the feed point of a dipole, beam or similar balanced type antenna.

Support it by taping to your beam or dipole “T” insulator and
connect the output terminals (marked with a white spot) to the
feed point of the antenna with a short length of wire. Connect the
co-ax ‘“outer” and “inner” to the terminals marked on the label.
The co-ax cable should be suitably sealed to prevent ingress of
moisture.

in many cases the installation of the K. W. Balun in balanced
antenna systems fed with co-ax cable has improved the efficiency
and radiation pattern of the system.

The K. W. Balun is 4in. long and [ }in. overall diameter. The weight
is less than 4oz. and the price is 35s. including postage in the U.K.



o DANDSPREAD
55/ PORTABLE

By F.G.Rayer G30GR

HIS is a six-transistor receiver with high fre-
Tquency end bandspread, car aerial, tape output

and personal phone facilities. A ferrite rod
aerial is fitted, tuning long and medium wavebands.
With ordinary 2-waveband circuits, many popular
and well-received stations are heard over a small
section of the high frequency end of the medium
waveband. To simplify tuning these stations, a
bandspread range is provided (covering about 185-
215 metres), this being extended over almost the
whole rotation of the tuning capacitor. As a result, it
is easy to select Radio Luxembourg and other trans-
missions in this range.

Bandspread

The bandspread is achieved, without any particu-
lar ganging difficulties, by switch section S4, which
places the 1 per-cent capacitor C4 in series with the
oscillator section VC2 of the ganged tuning capaci-
tor. S1 introduces the trimmer TC2 in series with VC1,
for bandspread aerial tuning. Because of the low
capacitance present, the bandspread range extends to
a somewhat higher frequency limit than the medium
wave range.

S2 selects separate base coupling windings, pro-
vided on the medium and long wave coils. S3 shorts
the L.w. section for m.w. reception, and brings in C3
for l.w. reception, to obtain suitable oscillator coil
coverage. The switch thus has three positions,
“Long ”, “ Medium ” and “ Bandspread ”.

Normal reception is by means of the internal
ferrite rod aerial, but an external aerial can be
connected to the “car aerial ” socket, which has a
coupling winding on the aerial rod. An external
aerial is often used with a portable in a vehicle, to
ovgrciome screening and directive effects of the ferrite
aerial,

AF117 transistors are used in mixer and i.f. stages,
and need no neutralising. (It should be noted that the

oscillator coil and i.f. transformers must be of the

type intended for AFI117s.) The audio signal
obtained from the diode D1 may be taken to a tape
recorder through the “tape output’ sockets, This
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gives high quality, and an audio level suitable for the
usual recorder. The usual automatic gain control
bias reaches Tr2 through R5. .

VR1 is the 5kQ volume control, with on/off
switch. The OC81D drives two OC81’s, having base
bias and feedback resistors R15 and R16. This gives
excellent volume and quality from a large number of
stations.

For personal listening, earphones or a personal
phone can be plugged in, thereby automatically dis-
connecting the speaker. A low impedance type of .
phone should be used.

Construction is on a circuit board, with VRI,
tuning and switch controls on a small panel, so that
the finished receiver can be inserted in a cabinet
from behind. With this arrangement, the actual
positions of VR1, VC1/VC2,-and the switch can be
modified without any alteration to the circuit board,
so that in some cases an existing cabinet can be used.
It also gives plenty of latitude for positioning of the
speaker.

Unless very small size is important, a 3%in. dia-
meter (or equivalent oval) speaker unif is recommen-
ded, as these usually give slightly better results than
midget speakers. Some notes on possible alternative
transistors, etc., are given later.

The Circuit Board

This is 8 x 24in. of 1/16in. thick paxolin, and is
drilled as in Figs. 2 and 3 first. All wire ends can
pass through 1/16in. holes. The oscillator coil and
i.f.t’s require clearance holes for the pins and can
tags, and six holes are needed for T1. T2 is held with
two 6BA bolts. Three small right-angle brackets hold
the panel, but this is not fitted until the circuit board
is wired. Complete as much drilling as possible,
before inserting any components.

The if.t.’s will only fit one way, and are held by
spreading the can tags. The oscillator coil P50/1AC
has a coloured spot between pins 1 and 6 and this
must face the i.f.t. P51/1 so that pins 1 to 6 fall in
the positions in Fig. 3.

The driver transformer T1 has a green spot,
placed as in Fig. 2, so that its tags emerge correctly
(Fig. 3). T2 has three tags on its primary side, and
two on the speaker side.

All the resistors may be placed either way round,
but check the values because an error in reading
them will probably completely upset results. Small
capacitors may also be connected either way. But
the electrolytic capacitors C6, C8, C13 and C14 must
be placed with positive and negative ends as shown.
This also applies to C12, running from R10,
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Fig. 2: Wiring of Circuit Board

Fig. I: The Circuit



The circuit layout has been arranged so that no
wires cross under the board (Fig. 3). The identifica-
tion of connections and components is much easier
if Imm, red sleeving is placed on the “earth” or
positive line, with black on the negative line, and
capacitors having markings upwards. The can tags T
are earthed. Solder all joints rapidly but well, and
snip off excess wires.

Transistors

These are added when the circuit board is other-
wise finished. Identification of the leads is greatly
eased by placing lengths of coloured 1mm. sleeving
on them. With the AF117’s, yellow is suggested for
emitter, black for base, and red for collector, the
screen wire being left bare. With the OC81D and
OC81’s, use yellow for emitter, and red for collector.
All the pieces of sleeving can be fin. long.

There is then no difficulty identifying the leads, as
they are threaded through in the positions shown in
Fig. 2. Small pieces of sleeving of the appropriate
colour can also be slipped on the leads as they
emerge as in Fig. 3. The transistor leads should be
soldered rapidly, the iron being removed as soon as
the joint is made. This also applies to the diode DI1.

Panel

This is drilled for the switch, VRI1, and ganged
tuning capacitor. The latter is fixed with three 4BA
bolts. These must be very short, or have washers, so
that they do not protrude behind the capacitor plate,
as this will short circuit or damage this component.
Small brackets hold the circuit board and panel
together.

VRI1 is connected as in Fig. 2. Lead X from the
positive line runs to the upper tag metal casing, and
switch. Lead Y is from diode positive. R10 and C12
are closely in series, negative on C12 going to R11
and R12. ’

VC1 is the front section of the capacitor, and has
more plates than VC2, the rear section. The frame
{moving plates) is connected to the positive line of
the circuit board.

Switching

This is quite straightforward, but it is also easy to
test the receiver temporarily without the switching,
to guard against errors. To do this, take green on the
aerial to Trl base, white to R1 and R2, blue to VC1,
and yellow to positive line. Normal medium wave
reception should then be obtained, after rough trim-
ming as described later. If all is well, the switch
wiring can then be undertaken.

Connections to the ferrite rod aerial and switch
will be greatly eased if leads are of the appropriate
colours. These coloured wires are then soldered to
the same coloured tags of the aerial. Suitably
coloured wire is easily obtained, or leads can be
marked with paint, sleeving or any other means.

Switch positions are I, M and B, for Long,
Medium, and Bandspread. The switch has four poles,
S1, S2, S3 and S4. Connections are shown in Fig. 2,
and can be checked as follows:

VClI to S1. M and L tags to blue, TCI and TC2.

B tag to TC2.

TRI base to §2. M and B tags to green. L tag to

red.

Earth line to. S3. M and B tags to Cl and yellow.
L tag to C3.

VC2 to S4. M and L tags to C4, CP (215pF or
220pF padder) and TC3. B tag to C4.

The three trimmers have their tags and adjusting
screws through holes in a small piece of paxolin,
which is secured to the tuning capacitor by a short
bolt. Use a soldering tag for frame leads. C3 and CP
are soldered together, and sleeving placed on, the
iead passing near R3, through a hole, to pin 3 of the
oscillator coil. The specified padder is 215pF, but this
value may be difficult to obtain. A 1 per cent 220pF
capacitor is suitable, and can be readily obtained.

Connections to the switch should be reasonably
short and direct, with oscillator circuit leads clear of
aerial wiring. The trimmers can be reached from
behind when the receiver is in a cabinet.

Acerial

The specified aerial has coloured tags, connected
as in Fig. 2. A 1%in. bracket, cut from aluminium, is
bolted vertically near R7, Fig. 2. A 6BA bolt
secures the aerial rod to this, using the fitting
provided.

The tags should face the rod centre, as in Fig. 2.
The white tags of L.w. and m.w. sections are joined
together. Yellow on the L.w. coil also goes to yellow
on the m.w. coil.

Testing

A test and approximate alignment should be made
before fitting the receiver in its case. Note that if the
mixer and if. sections are working, good ’phone
reception of many stations should be possible from
the tape output sockets. This test can be made before
the audio section is wired, if necessary. Again, if an
audio signal is fed in at the tape output sockets, good
speaker results will be obtained, if the audio section
is working.

The i.f. transformers should be adjusted first. If no
signal generator is available, tune in any stable
signal, and carefully turn the cores for best volume.
Use a properly shaped insulated trimming tool. For
final adjustment, use a very weak signal, with VRI
near maximum,

If a signal generator is to hand, apply a modulated
signal for all alignment adjustments, and include a
meter in one battery lead. Correct alignment then
corresponds to an increase in current, though con-
tinuous running with a high current should not be
allowed. With an unmodulated signal or programme,
correct alignment corresponds to minimum current
shown on a meter in series with R13. Once the IFT’s
are touched up for maximum sensitivity, they can be
left.

Initially place the aerial coils so that their card
tubes are about level with the ends of the rod. Fully
unscrew the trimmers. If the tuning capacitor has
trimmers, also unscrew these.

TC3 governs the frequency at the h.f. end of the
m.w. band, so is adjusted until readings correspond
with the tuning dial. Then adjust TC1 for best

.volume.

Afterwards, tune to the low frequency end of the
m.w. band (gang capacitor nearly closed) and, if
necessary adjust the oscillator coil core to obtain
agreement with the dial. Then slip the m.w. coil
along the ferrite rod for maximum sensitivity.



Switch to long waves, tune in a station with the
capacitor nearly closed, and move the l.w. coil on the
rod, for best results.

After repeating these adjustments, alignment
should be roughly correct. Final trimming is then
carried out in this order:

(1) Switch at B. Adjust TC3 for correct position
of Luxembourg.

(2) Switch at M. Adjust TCI for best volume.
(3) Switch at B. Adjust TC2 for best volume.

When the receiver is finally in its cabinet, repeat
the above until there is no improvement.

Maximum Efficiency

With values as specified, satisfactory results should
be obtained at once. But transistors vary somewhat,
and in commercially-manufactured receivers it is not
unusual for certain resistors of best value to be fitted
individually It is not suggested this be done until the
receiver is working correctly, and it may be quite
unnecessary.

Should battery drain be under 8mA or so with no
signal, and results sound a little distorted, R17 can
be increased slightly. This will increase the OC81’s

To speaker (via jack)

collector current, and battery drain should be about
10—12mA with no signal, peaking up to about 20—
30mA with good volume. R17 may be about 47, 56
or 680, to achieve this, The receiver must not be
switched on with R17 disconnected, or of such a
high value that a heavy collector current flows.

R4 is occasionally modified slightly, to obtain best
sensitivity to weak signals, with low background
noise. No confusion about the source of any fault in
the tuned circuits should arise if the set is first tested
with the m.w. coil only, as explained, VC2 then
being wired directly to the padder, which goes to
pin 3 of the oscillator coil.

If to hand, popular transistors such as OC71 driver
and OC72s for output may be used (maximum
power handling capacity is somewhat lower than
with OC81’s). If so, resistor values in these stages
must be those usual for the transistors fitted.

Car Aecrial

A coaxial socket is most suitable, so that a
screened coaxial lead can be used from an external
aerial. No extra licence is needed for a portable used
temporarily in a vehicle. Telescopic aerials may be
obtained to clip on a window. Such an aerial
increases signal strength, which is reduced by the

Aerial bracket 1% high
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Fig. 3: Layout of components on circuit board and wiring to wavechange switch, ferrite rod aerial and trimmer bank
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vehicle screening, and is not directive in the same
manner as the ferrite rod.

If a telescopic or other short extended aerial is
used merely to boost strength of weak transmissions
(e.g., not in a vehicle) then it is better not to screen
the connection to it.

Tape Output

These sockets supply an audio signal directly from
the diode, at about 5kQ impedance. Most tape
recorders have an input circuit suitable for this, and
permit direct recording at high quality. The best
method of connecting here is to make up a short
screened lead, fitted at one end with a plug to suit
the recorder, and at the other with a small audio-type
coaxial plug, to fit the receiver; or with separate
plugs, if a 2-pin socket strip is provided. The
screened lead outer braiding forms the earth circuit
return.

The receiver should not be connected to a midget
a.c./d.c. type amplifier or any apparatus live to the
mains.

Earphone

The actual impedance is not very important, but is
best not higher than about 50Q. The jack and plug
may be ordinary size, or miniature. The circuit from
the secondary of T2 to the loudspeaker is completed
through the jack contacts. These are closed when the
plug is out. When the plug is inserted, it opens the
contacts, disconnecting the speaker to silence it.
Signals then reach the earphone from the sleeve and
tip contacts of the plug.

H.T. Whistles

After dark, some inter-channel whistles or
interference may occasionally arise, particularly
around 200 metres. If necessary, it may be possible
to orient the receiver so that directive effects of the
aerial reduce this.

Should actual oscillation arise around 200m. it is
in order to place a 100—390{ resistor between pin 6
of the oscillator coil and pin 3 of the i.f, transformer,
or to connect a capacitor of about 0:01xF across R1.

Stra
handlg

S~

A

TR
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* components list

Resistors: Capacitors
Rl 56kQ Cl  150pF 19 or 3%
R2 6-8kQ - C2  0-02uF
R3  2-2kQ C3  175pF 19 0or 39,
R4 56kQ C4  22pF 19,
R5 6-8kQ CP  215pF 39, or
Ré6 1kQ 220pF 19,
R7 22kQ : C5 0-02uF
R8 4-7kQ . Cé6 10uF
R9 1kQ C7  0-04uF
RIO 27kQ C8 100uF
RIT 68kQ C9 0-luF
RI2 22kQ CI0 0-04uF
RI3 [kQ CIl  0-0luF
RI4 1kQ Cl2 2uF
RI5 8-2kQ 59, Ci3 [00uF
RI6 8-2kQ 5%, Cl4 100uF
RI7 37Q59%, i N
RIS 470 Variable Capacitors:
VRI 5k pot. with VCl/2 208/176pF, Jack-
switch son type 00 slow
All fixed resistors 109, motion, with
except where otherwise screen
specified. TCI,2,3 50pF trimmers
Transistors and Diodes  Inductors:
Tri AFII7 IFTI  Weyrad P51/I
Tr2 AFII7 IFT2 Weyrad P51/2
Tr3 AFli7 IFT3  Weyrad P50/3v
Tr4 OC8ID ‘ Tl Weyrad LFDT4
Tr5 OC8I T2  Weyrad OPTI
Tr6 OC8I T3  Weyrad P50/IAC
DI GD9, OA70 or Ferrite rod aerial—
OA8I Weyrad RA2W

Other Components:
3Q p.m. loudspeaker. 4-pole 3-way rotary switch,
Paxolin (y%in.) 8 x 2%in. (two pieces). Coaxial aerial
socket. Output socket. Closed-contact jack socket
and plug. Knobs, sleeving, etc. .

Fig. 4 (left): Details of a suggested cabinet
Fig. 5 (below): Calibration of dial
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MONTHLY NEWS FOR DX LISTENERS

Times in GMT

Frequences in kc/s

THE BROADCAST BANDS

by JOHN GUTTRIDGE

Albania: Radiodiffusion et Television Albanaise (Rue
Ismail Quemal, Tirana) has new English transmissions
at 1200—1230 on 7,265 and 1630—170C on 9,520. The
0630—0700 transmission is now on 7,265/9,390.

Czechoslovakia: Ceskoslovensky Rozhlas (Praha 2,
Vinohradska 12) using 5,930/7,345 for English 1900—
1930 to Europe. To Africa 1730—1830 on 5,930/7,285/
7,345/9,795/11,990. English to North America is carried
at 0100—0200 and 0330—0430 on 5,930/7,115/7,345/
9,795/11,990. Also on Sundays 1400—1500 on 15,285/
15,448/17,825.

France: O.R.T.F, (Maison de ’O.R.T.F., 116 Avenue
du President Kennedy, Paris 16). For those interested in
French domestic stations the latest issue of ‘Paris Vous
Parle’ lists all French medium wave and v.h.f. stations.

Hungary: Magyar Radio Es Televizio (Brody Sandor-
S.U., 5-7, Budapest VIII) in English 1930—2030
3,995/6,234/7,220/7,305/9,833/15,160; 2200—22303,995/
6,234/7,220/7,305/15,160; 2330—2400 539/3,995/6,234.

Luxembourg: Radio Luxembourg (Villa Louvigny,
Luxembourg) may be heard very faintly around 2200
on 15,350 carrying a relay of the 233 ke/s long wave
French programme.

Monaco: Radio Monte Carlo (16 Boulevard Princesse
Charlotte, Monte Carlo) now has a long wave trans-
mitter. Frequency is 215 and power 1,250 kW. On air
fr(l)m 0500—0100 with same programme as 1,466/6,035/
7,135.

Portugal: Emissora Nacional de Radiodifusao (Rua
Sao Marcal, 1-A Lisbon) now uses 7,130/9,645 for the
0730—0900 English transmission.

Spain: Radio Nacional de Espana (General Yague 1,
Madrid) has English 2020—2050 on 9,360.

U.S.S.R.: Radio Dushanbe may be heard around 1900
on 4,640 carrying the programme of Moscow 1. Radio
Frunze heard around 1600 on 4,008. Relays Moscow 1
at 1700. Radio Kiev (Ukrainske Radio, Radio Centre,
ul Khreshchatik 24, Kiev, Ukranian S.S.R.) has formed
a Dx club. To qualify for membership listeners must
send in three reception reports. Transmits in English
Mondays and Thursdays, 1900—1930 on 6020/9,640
and 22302300 on 1,241. Also Tuesdays, Wednesdays,
and Fridays at 0030—0100 on 7,120/7,140/7,280/7,310/
7,330/9,680 and 0430—0500 on 7,180/7,290/7,310/7,330.
The 1900 transmission on 6,020 seriously interferes with
transmissions from Radio Nederland. Radio Moscow
(Moscow) now has a 75 m.b. home service transmitter
on 3,990. The 2300 English transmission can be heard
surprisingly on 4,860 as this programme is intended for
North America. The transmission does not appear to be
a harmonic of 9,720. Radio Petropaviovsk may be heard
with relay of Moscow 1 on 4,055 around 1930. Radio
Vilnius (Lietuvas T.S.R. Radijas, ul Kanarskio 49,

Vilnius) has English, Sundays and Fridays, 2230—2300
on 7,113. Also believed to use transmitters in 51, 50, 41
and 40 m.bs. Radio Yerevan (Armenian Radio, Mrav-
ian Street 5, Yerevan 25) has Arabic 1900—1930 on
4,040.

Algeria: La Voz de la Libertad (F.P.LN., 3 Rue
Auber, Algiers) on air Sundays and Thursdays in
Portuguese, 0015—0100 on 6,080.

Angola: Radio Comercial de Angola (Casilla Postal
269, Sa de Bandeira) has replaced 3,995 by 4,795. The
station is on the air 1700—2400.

Ascension Island: B.B.C. relay station is expected to
begin operations in June. Four 250kW transmitters are
being installed.

Bechuanaland. B.B.C. relay station beams pro-
grammes to Rhodesia 0400—0730 and 1015—1145 on
7,295 and 1545—2015 on 4,842. Power is 10 kW.

. Gambia: Radio Gambia (Bathurst) transmits 1710—
2030 Mondays—Fridays on 4,820. Can occasionally
be heard around 1900.

Morocco: Radiodiffusion Television Marocaine (1 Rue
Pierre Parent, Rabat) has English 2130—2230 on 11,735/
15,410.

Nigeria: Nigerian Broadcasting Corporation (Broad-
casting House, Lagos) has replaced 11,900 by 11,915,
Other frequencies used for English 1700—1900 and
2100—2200 are 7,275/9,690/15,255.

Zambia: Radio Zambia (Broadcasting House, P.O.
Box RW15, Ridgeway, Lusaka) can sometimes be heard
between 1730—2000 on 3,270 in English.

China (People’s Republic): Radio Peking (Peking) has
English 2030—2130 in 58-51-48-42 m.b. and 2130—2230
in 51-48-42 m.b.

China (Republic): Broadcasting Corporation of China
(Voice of Free China) (New Patk, Taipei, Formosa) has
English 0250—0350 7,130/11,825/11,860/15,345; 1000-—
1045 7,130/9,655/9,685/11,825/11,860; 1530—1610
7,130/9,685/9,720/11,725/11,825/15,125/17,890.

Indonesia: Radio Republik Indonesia (P.O. Box 157,
Dj?karta) has news in English on 9,555 from 1000—
1010.

Japan: N.H.K. (Tokyo). Results of a poll held among
its listeners by N.H.K. to find the station they listened
to most, apart from N.H.K., were 1: Radio Australia,
2: B.B.C., 3: Voice of America, 4: Radio Peking,
5: Radio Nederland, 6: Radio Canada, 7: Radio Mos-
cow, 8: Swiss Broadcasting Corporation, 9: La Voz de
los Andes, 10: Deutsche Welle.

Thanks for information this month go to M. Barra-
clough, G. Roberts, 1. Black, B. Burling, D. Park,
S. Haageman, L. Sapiets, R. A. Adair, S. Ormerod and
A. W. T, Moore.
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THE AMATEUR BANDS

by DAVID GIBSON, G3)]DG

some of the logs received show. Top band has been

particularly good and has produced many W’s for
those who “listened with intent”. Eighty has been noisy
with a bit of the long distance “‘stuff’’ creeping through
the chinks now and again. Forty—even noisier with
fewer chinks! Twenty, wide open at times and staying
open until quite late. Europeans still audible at 2200 hrs!

Fifteen metres, described by one SWL as the Yo-Yo
band. One minute half the world and the next minute—
the proverbial Miss Adams.

Ten metres getting better but still a bit patchy, though

those that do come through wusually do it loud and clear
and nearly always on a.m. too. W’s are reported at 5 and
9 plus on one or two occasions.
All in all and with a bit of luck the summer looks like
being a “good ’un” from the amateur bands point of
view. If conditions hold it should be a very lively NFD
this year.

THE good openings on the Lf, bands continue as

Low Frequencies '

Steve Wilson went on safari into the wilds of 160.
Armed only with an HRO/MX, a BC348R and a dipole
cut for 1830 kc/s he captured DJ6TK, DL1FF, DL8AM,
DILS9KRA, E19J, G, GI, GM, GW, HBSCM, IS1FR,
OHONI (Aaland Is.), OL1AEE, OLSACC, PAGDC,
VE1ZZ, WIBB/1, W2IU, W2GGL, W8RRH, K§MGW
ZB2AM, ZB2AJ, 4U1ITU, 9HI1AE, 9L1HX, 9M4LP
(Malaya).

R. Iball (Worksop), SX28 PR30, 80ft. l.w., KIOYB/
1, K2DGT, K8HKB, OE5SCR, VE2ATU, VOIFB,
WI1BB/1, WIHGT, W2FYT, W2GGL, W3ELS, W8
FGK, WSHGW, WOEWC, WAVXO0, 4U1ITU, all c.w.
On 80 metre phone Alan Lattimore (Dartford), CR100,
20ft. whip raised many G’s plus CTIMS, KP4AST,
K9IWV, YU2NZ. James Brown (Cardiff), 19 set and a
dipole logged EA4GZ, 1O0FGM, K4AP, OX3LP,
OY7ML, many VE’s including VE6ALQ, VP5AB,
VYPIDW, many W’s, YVSAFH, ZB2AJ. James would.
like to know the location of VS3EA (so would I!). No
reports for Forty this month—sacrilige, so a new head-
ing and on to the h.f. bands.

High Frequencies

K. Evans (Shepperton), HE30, 132ft. L.w., 20 metres
s.s.b., KR6UL, VK2JZ, VK3ALB, VK4SB, VKG6SA,
VK7SM, VP5GU, YVS5SAIP, ZL1AS. Congratulations
on passing the RAE Keith.

Colin Morris (Tenbury Wells), Electroniques front
end into homebrew 9 valve s/het, 33ft. Lw., BVIUSA,
CNSBB, CP1FOF, CR6AC, EP3AM, FR7ZB, HI8
XMT, HK20Q, HPSFC/MM, JA6NP, KG6APS,
KL7EBK, KP4AXC, KR6UL, KV4AB, KZ4PW (no
connection with the magazine!), LU5SDBS, OX3LP,
PY2BFO, PZ1BW, TF2WIJK, UA9HA, VEIl, 2, 3, 4,
5, 6, 8, ©¥, many VK’, VQI9HT, VS9AJR, YS1JRD,
ZDSJPL, ZS1VT, ZS6IK, ZI1.2BE, 7Q7PS, 7X2BG,
9J2AB, all s.s.b. D. Howell, 7 valve receiver, 66ft. L.w.,
KR6QL (Okinawa), KL7EBK (Alaska), MP4BB
(Bahrain Is.), VK2NN, VK5NJ, WGNNI, W7ADS,
ZS2NV, ZDSARP, ZL3UY, ZL4BX, 4X4JU. A rare
one from Frank Videan (St. Albans) who reports hear-
ing WA3BYG/AM on twenty, the /AM meaning
aueronautical mobile and giving his location as 35N,
78W.

On Fifteen, A4378 (Cardiff), 9v. s/het, 95ft. Lw.,
heard CNSAD, K2EVG, K9WEZ, WIDUJ, WAIBYA,
WA2FQG, W3GTL, YO3TL, 9HIR. A. Trickey
(Bristol), 9R-59+PR30, 100ft. L.w., KP4CNF, W1JRY,
W2BLQ, W3TDV, YV4BG, 5A3TX, 9G1FL, SHI1AL.
Paul Baker (Pantygasseg), HE30, 61ft. 1.w., CN8’s,
CR4AB, CR6CZ, CR7FM, CRSAT, FWS8BJ (Wallis
Is.), KP4AXC, KZ5AM, MP4BBA, OA4Y], PY1, 2, 3,
5, 9, PZIBE, SVOWB (Rhodes), SVOWO (Crete),
VEI-5, VO1, VPY, W1-@, YVIDP, ZB2AG, ZC4AK,
ZE2KL, ZE6JL, ZSIBV, ZS6IN, 4X4HB, 5A1TK,
SN2FEL, 5X5FR, 6W8BG, 7X2WW, 9HIR, 9J2DL,
9K2AD, 9Q5GG, 9USBB, 9X5MW. Paul queries a
9Y4RS claiming his QTH as Trinidad.

Ten metres, Chris Clarke (Farnham), sends in a colo-
ssal list which includes K1, 3, W1, 2, 3, 4, 8, WA4, plus
52 G’s. A4378 again reports GW’s, and ZE3JU,
ZS9G.

What and Where .

Reports from readers and over the air say the follow-
ing are to be had for the listening. 4S7IW (Ceylon),
around 14200, ZLACH (Campbell Is.), VK@ (Macqua-
rie Is.) still at it, also around 14200. VK9SPL (Papua) on
14 Mc/s, CEQAC (Easter Is.), c.w. end of 20, FUSAG
(New Hebrides) ditto, TT8BS (Chad) on 15 c.w. and
a TY3 ditto (Dahomey). Contests include May 8th,
144 Mc/s Portable contest, 22nd, D/F qualifying event,
28-29th, 420 Mc/s open contest, 29th 1296 Mc/s con-
test. June 4th and Sth National Field Day.

PRACTICAL TELEVISION MAY

Testing Transformers with an Oscilloscope
Solid State TV
Line Scan Stage for the Olympic Il

* ot o %

Trimming by Test Card

on sale 21 April

PRACTICAL ELECTRONICS

4 special projects for the motorist:

LDR Parking Light
Direction Indicator
Anti-theft Alarm
Tachometer
FREE BOOKLET
TRANSISTOR DATA
PLUS
Simple Transistor Tester

May issue on sale 14 April
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people tend to spoil the ship for a “ ha’porth of

tar 7. This, unhappily, is 2ll too true in amateur
radio. The ham with nice new shiny transmitter,
home-built or commercial, will usually have a pi-
tank output circuit.

The pi-tank offers many advantages. For instance,
it gives good harmonic discrimination against TVI
and it will match a variety of impedances. This is
another way of saying that it will often tune or load
up anything from a dipole to any random length of
wire which happens to be to hand. Although this is
true, there are drawbacks.

Component values in a pi-network are calculated
very carefully and the capacitors and inductor can-
not merely be selected to resonate at the desired
frequency. As will be appreciated, there are a great
number of combinations of L and C which will tune
to a given wavelength. How then do we decide which
is the correct combination?

IT is a strange fact that a very great percentage of

Pi Configuration

The pi configuration is often used in low pass
filters and again exactly the same problem is present
—which combination of inductance and capacitance
to use. Fig. 1 shows the circuit in question, and you
will notice that, in addition to the two capacitors and
inductor, two resistances are shown Rinand Rout.

These are the fiies in the proverbial ointment. Rin
is calculated from the valve anode voltage and
current in the case of transmission, and Rouw is the
impedance of the antenna. A dipole, and indeed
most beams and quads etc., are commonly fed with

o ’Z}ZEG\ o / —0
eling 5'évc1 vczaé Rlout @ % ié
T ° -

Fig. | (left): Pi-network showing input and output impedances.
Fig. 2 (right): Parallel tuned circuit showing link input imped-
ance Rin.

by D.Gibson (340G

750 coaxial so that pretty well all pi-networks are
designed to feed into 759.

If we now stick the odd length of wire in the out-
put terminal it is highly probable that we can still
load it, but it is almost certain that it will not present
an impedance of 75Q. Any transmitting amateur will
tell you that a low pass filter will only work
efficiently if it is set up correctly and is terminated in
the correct impedance.

Although perhaps not generally realised, this is
also true of the pi-tank. If you use it to load odds
and ends it does not follow that it is working effi-
ciently, or that it will give the same harmonic dis-
crimination, the very thing for which it is often used.

In the case of a parallel tuned circuit Fig. 2, it will
be secen that Rin is shown as a link coupling.
Unfortunately optimum c¢oupling - will vary from
band to band, so that if any degree of constant effi-
ciency is to be maintained this link will need to be
variable not only in the degree of coupling, but also
its inductance.

The Solution

In the case of matching an aerial to a receiver or
transmitter it is found that no one circuit will suit
every single need. Some aerials are very high impe-
dance and might require a parallel tuned circuit
while others are low impedance and would require
a series tuned circuit.

Some time ago the writer wrote an article on a
S.W.R. bridge (PRACTICAL WIRELESS, Feb., 1965),
and contained in the same case was a coil and a
capacitor. If high impedance was desired, then the
circuit was wired in parallel, if low impedance then
it was altered to series tuned with the aid of a
soldering iron.

After a short time it became obvious that some
form of switching would be a great saving of
opening and closing the case at each change of
antenna not to mention the * frigging” about with
the link coil at each change of band. Accordingly
back copies of various magazines were
scanned but the same problem came up again and
again.

One a.t.u. was fine for tuned feeders but not long
wires. Another tuned only three bands or else no
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provision was made for varying the link winding,
Others had link winding with no alternative input. In
short edch design, although doing its intended job
very well had limitations and the most serious one
was lack of flexibility. After writing down all the
different desirable properties of the perfect a.t.u. (for
the writer) the following was arrived at.

It should be switchable to almost any configura-
tion, and it must match anything from low to high
impedance from the longest long wire to the shortest
and everything in between. (Yes, even end fed coat
hangers and base loaded cuifflinks too!) It must have
an optional and variable link which should be con-
trollable from the front panel, and be usable with the
three main antenna inputs single wire (any length),
coaxial feed and tuned feeders. It should also be
usable in any of the popular configurations, parallel
tuned, series tuned, pi-network, L network, trans-
match, balanced transmatched etc.

This unit will do just these things from 1-8Mc/s to
30Mc/s continuous, and it even peaks some of the
medium wave band as a bonus. It will also give
added discrimination against unwanted harmonics
on transmission, and give an extra stage of quite
sharp selectivity on reception. NOTE: It will not
give any gain. However it will match impedances
and the difference for the prototype between tuned
and untuned peaks up to something like three to
four S points.

A six foot length of lighting flex draped across the
bench was loaded up on all bands while OK’s have
been heard on topband. The same set up raised East
Coast American stations, plus W6 and W7 and PY.

It will, of course, s
peak signals on all — (12 turns)
frequencies between Inside
1-8 and 30Mc/s and (40L2
is therefore entirely urns)
suitable for listening ——
to the commercial 1
bands as well as the
amateur bands.

SWL’s or those
1n§end1ng to use the 4 Perspex
unit for reception = rods as
only can use small et f?&f"f{'
Yaxley switches and "
receiving type capaci- i i
tors, this will also = ‘“@\fﬁfﬁﬁé
result in a smaller P e ganmer
and more compact Insulating Scldered to  chassis
unit. The coil too is " pjjjar E"mf’éakt;
not critical and some
may like to use an Fig. 4: Mounting details of LI

and L2,

inductance which is
to hand or wind one themselvess As a
guide the inductance of the coil specified is 41pH.

The GCircuit

The complete circuit in Fig. 3 shows two coils,
three capacitors, eight switches and ten terminals,
together with a coaxial socket. The link coil L2 has
a variable capacitor VC3 which gives variable load-
ing. Also the link coil itself can be switched to vary
its inductance by turning S5.

10 Lo
Ski
500
VC3ar=.7 L2 See
r~==Ff -~ text
| H
& d
Rie I v - AAINC3
S00pF
_ -
AC
B O
For switch
VC1 posntlor';s and
numbers
500pF of $6,S8A,S8B,
See text.
FO 4
s1 O .
2 For coil turns 1
c 1 o= andt tap S3 2
O 3 positions
- f of Ly,L2, ]
71.%.(3/0(::’2{__ — See text ) £
[&
GO > > S
S
o [ .g PRt S6
o B =
1 o 03 o.-_:: - et o r ()
\i [ )
1
2
EO > r < 34
3
H Oty t ]
—— A
- -

. Fig. 3: Complete circuit diagram of the unit.
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" ANOTHER CODAR TRIUMPH!

THE NEW [966 CR.70A
COMMUNICATION RECEIVER

This completely new receiver sets a new high standard for
performance and finish unequalled at the price, and is a worthy
addition to the outstanding range of COD AR quality communi-
cation equipment. Frequency range: 560 Kcfs-30 Mc/s (540-10
metres) in four ranges; 560 Ke/s-1.5 Me/s; 1.5 Mc/s-4.2 Mc/s;
4.2 Me/s-11.5 Me/s; 11.5 Me/s-30 Mc/s. Slide rule scales for each
band calibrated in frequencies plus an additional logging
scale in degrees. Two speed vernier tuning control with reverse
slow tune action. Uhique aerial input stage exclusive to the

CR.70A employing High ‘Q’ Air-spaced CODA R-QOIL Inductor
giving extremely high gain with low noise level. Panel aerial
trimmer for peaking weak signals. Double tuned I.F. Iron
cored transformers, 470 Kc/s with EF183 frame grid valve for
maximum gain and selectivity. 5 valves (including two twin
triodes) giving 7 valve line-up. Separate B.F.O. stage for CW and
SSB reception. Calibrated sighal strength ‘S’ meter, illumin-
ated. Automatic Volume control. Panel phone jack for ‘private’
listening, 2-3 ohm output for external speaker. Superb styling,
metal cabinet in the new Organasol Satin lustre finish. Size:
13” x 53” X 71", For A.C. 200/250v. Ready built. Not a Kit at the
fantastic low price of £19.10.0. Carr. 7/6.

CODAR R.F. PRE-SELECTOR MODEL P.R.30. Consider-
ably improves the performance of any superhet receiver over
1.5-30 Me/s, Uses EF183 Frame Grid Valve, 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-! 25Q volts 12mA
H.T. 6.3 volts, 3 ampL.T. Size 8} x 5 x 4in, Ready built, complete
with cables, plugs and instructions, £5.10.0. Carr. 3/6. MODEL
P.R.30X. Self powered model for 200-250v. A.C. Also provides
25mA at 200v, H.T. and 6.3v. 1 amp L.T. for other accessories
£17.4.0. Carr. 3/6.

CODAR “Q” MULTIPLIER MODEL R.Q.10. For use with
any superhet receiver with an LF. between 450 and 470 Kc/s.
Provides considerable increase in selectivity for either peaking
or rejecting a signal on AM, CW, or SSB, BFO. Size 83 x5 x4in.
Power requirements 180-260v. H.T. at 5mA 6.3v. .3 amp L.T.
Ready built complete with cables, plugs and instructions.
£6.15.0. Carr. 3/6. MODEL R.Q.10X. Self powered version for
200-250v. A.C. and also provides 26mA at 200v. H.T. and 6.3v. 1
amp. L.T, for other accessories £8.8.0. Carriage 3/6.

CODAR A.T.5. 12 WATT 2 BAND TRANSMITTER. The
newest most compact transmitter for fixed or mobile use on
160-80 metres. “The tiny TX with the BIG voice’’. Size only
8% x 5 x 4in. (Base area is less than two-thirds 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/s export). 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. Plug
change over forﬁ or12volts heatersupply. Ready built £16. 10 0.
Carr. 4/-. A.T.5 POWER SUPPLY UNITS. For 200-250v. A

and 12v. Sohd ‘state for Mobile use, complete with all Transmlt/
Receive changeover switching available.

CODAR-KIT CR.45K MAINS T.R.F, SHORT-WAVE RE-
CEIVER. World wide reception—North and South America,
Russia, India, Australia, Far East, Amateurs, Shipping, etc.
*Separate electrical bandspread. % 3 slow motion vernier
drives. % Low loss polystyrene plug-in coils, factory aligned
% Dials calibrated in frequencies and degrees. % Power output
3 watts for 2/3 ohm speaker. % Valve line-up: ECC81, EL84,
EZ80. Size 12 x 52 x 7Tin. CODAR-KIT CR.45K complete with
valves, 3 coils (10-28, 25-75, 60-176 metres) and 11 page instruction
manual, £9.10.0. Carr. 5/6. Extra colls 4/9 each. Instruction
manual only 4/- (credited on order). (Can also be supplied ready
built—price on request). o

CODAR-KIT MINI-CLIPPER—OUR FAMOUS SHORT-
WAVE RECEIVER % Can be built in one evening ready to
switch on and bring the World to your fingertips at very low
cost. % Supplied complete with valve, one coil 25-75 metres
and 4-page instruction manual. PRICE 39/6. Carr. 3/-. Extra
Coils ‘4/9 each. Instruction Manual only 4/9 (credited on
order). Electrical Bandspread available. Provision to add 2
transistor amplifier.

SEND 6d. IN STAMPS FOR ILLUS. LEAFLETS OF THE CODAR RANGE @  H.P. TERMS AVAILABLE L] WORLD-WIDE MAIL ORDER SERVICE

GCODAR RADIO GOMPANY

.BANK HOUSE, SOUTHWICK SQUARE
SOUTHWICK, SUSSEX. Tel. 3149

G3IRE G3HGQ

Canada: Coder Radio of Canada, Tweed, Ontario




WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used in the standard
superhet circuit with slight changes in component values, details of which are given in the latest edition of the
Constructors’ Booklet Priced at 2/-.

Oscillator Coil . P50/1AC (For OC45) P50/IAC (For AF117)

Ist L.LF. Transformer . P50/2CC (For OC45) P51/1 (For AF117)
2nd L.F. Transformer.. .P50/2CC (For OC45) P51/2 (For AF117)

3rd LF. Transformer.. ..P50/3CC  (For OC45) P50/3V  (For AFI17)...cn bl
Rod Aerial RA2W 1216
Driver Transformer ... LFDT4/1 916
Output Transformer OPTI 1076
Printed Circuit PCALI 976

L.LF. TRANSFORMERS & GOILS FOR VALVE GIRGUITS

Production of Tuning Coils (Type “H”’) and L.F. Transformers is being continued and details of these and our other
components-are given. in an illustrated folder which will be forwarded on request with 4d. postage please.

WEYRAD (ELECTRONICS) LIMITED

SCHOOL STREET, WEYMOUTH, DORSET

KiTS WITH A FUTURE

The Martin Audiokit assembly you own today can become part
of an even better hi-fi system tomorrow. No other system
allows you to enlarge your installation stage by stage in the
way Audiokits do. They comprise a wide range of very well
made prefabricated units in which the connections are
standardised throughout. Each is rigorously tested to stated
specification before despatch. NEW KITS FOR ADDING
ON ARE IN COURSE OF PREPARATION NOW-—so by
starting with Martin today, you insure yourself for still better
listening tomorrow.

Choose Martin for quality
@ Build for 3 or 15 ohm system

@ Start with Mono and add Stereo or start com-
pletely with Stereo

@ Power packs available
@ Professionally styled escutcheon plates

@ Assembly is easy by following the well presented
instructions

STEREOQ
AMPLIFIER ASSEMBLY

F.M. TUNER

@ 5 stage input Selector £2.7.6 @ 10 watt amp. (3 ohms) £5.12.6 l [

@ Pre-amp. and vol. control £1.17.6 @ 10 watt amp. (15 ohms)  £6.12.6 MARTIN ELECTRONICS LTD., 154-155 High Street |
@ Pre-amp. with tone controls  £3.2.6 @ Mains power supply £2.15.0 . l Brentford Middlesex

Send for leaflet describing entire range | ) l

i I Full details of Martin Audiokits please I

m n n T I n Martin Audiokits and Recordakits are | \yame I

) ] ! obtainable from good stackists. sverye g VAT s I

i - where. In cases of difficulty please I

o_udj_oh,{_.i'_o write direct. b ADDRESS ooooovoecee e
MARTIN ELECTRONICS LTD" |54I|55 HlGH ST" BRENTFORD, M)SEX l .................................................................. :
Phone: ISLeworth 1161/2 | (Block letters) P.W.5
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With S5 acting as a sort of coarse loading and VC3
a fine adjustment a great range of control is avail-
able over the link winding and the amount of
coupling can be varied between wide limits. R.F.
currents circulating in the unused portion of both the
link and the main coil were found to have negligible
affect on performance.

L2 is wound on a 2in. dia. former and mounted
inside L1. This avoids the awkward method of wind-
ing it around the outside of L1, a rather difficult task
because of the tapping points and numerous lead-off
wires coming from L1. Details of the mounting and
pos1t10n1ng of L1 and L2 are shown in Fig. 4. VC3a,
shown in dotted lines in Fig 3, is an unused gang of
a S500pF twin gang and is only included for
completeness.

Coil L1

This is the main tuning coil and takes time and
patience to wire up. The tapping wires are all lengths
of 18s.w.g. tinned copper wire threaded with
sleeving. Great care should be exercised as a dry
joint or a poorly soldered connection here can prove
disastrous later on, especially when the coil is
mounted in position and all the taps are soldered on.
Fig. 5 gives all relevant information on L1.

One word of warning before passing on. Ensure
that none of the taps, i.e. the lead off wires from L1
touch. Failure to observe this will result not in an
a.t.u. but a first-class arc welding unit.

Other Components

VC1 and VC2 must be insulated from the chassis
and front panel. In the prototype they are large trans-
mitting types and are mounted off the chassis with
small Eddystone stand-off ceramic insulators. The
holes in the front panel for their spindles were cut
with a B7G chassis cutter to allow ample clearance.

The switches are as shown and are straightforward
switches obtained from the “ surplus ” market. If the

Photograph shows rear view of the completed unit.

Coll turns tap positions

125
Mo = ey
105__
Swlittph
osition
Rombers S0
B D=
S6 7¢
6 O
LS .
4 = sition
2 =8 Boraibers
o % /
g o =~ 20
To 2 of S3, C0|l turns tap positions -

Jo 2 of S7 Pole of 54

Fig. 5: Positions on main coil LI.

unit is to be used for transmission then these should
be ceramic. If, however, it is only to be used for
receiving then ceramic or ordinary Yaxley type
switches will suffice.

The coloured terminals at the top are arranged in
groups of five, the centre one of each bank H and J
being earthed. There is also a coaxial socket
mounted centrally or if preferred terminal I together
with one of the earth terminals may be used. The
terminals may be used as either input or output and
by this factor alone a large number of permutations
are possible without recourse to any switching at all.

S8 allows the coil to be shorted out equally from
either end thus the link coil is always at the centre
of the main coil. This would not be so if the induc-

‘tance were varied by shorting out from one end only.

As the switch tapped up the coil the link would, in
effect, move down towards the tapping point auto-
matically and once the tap had gone above the link
there would be very little coupling at all.

Also, of course, in the case of certain aerials it is
desirable to tap in equidistant from the ends of the
coil. In this instance with S7 in position 1 and the
aerial input on terminals F and G, S8 will perform
just this function.

S6 is provided to short out L1 from one end only.
This is useful when the unit is switched for a pi-
network or L network or wherever the inductance is
to be tapped or varied. It is also possible to use the
tap as an input or output point by using terminal A
and switching S3 to position 1.

Gonfiguration

The different configurations possible appear to be
almost limitless so no claim is made as to the maxi-
mum possible number. However some of the
circuitry available is shown in Table 1, together with
the position of the switches, the terminals to use, and
which capacitors are in or out of circuit. With most
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CONFIGURATIONS
FOR SWITCH
POSITIONS,
') I/P—-OfP etc,
SEE_SWITCHING
TABLE
Above—Table | shows some of the configurations possible.
Below—Switching and I/P-O/P connections for configurations shown in Table I.
SWITCH NUMBERS
Diagram \ g
Number I/P O/P One Two Three Four Five Six Seven vCl | VvQC2
T B E 3 2 | 2 2 I | N ouT
2 See text B 3 2 I 3 \'4 D i E IN OuUT
P A | i
3 D B 3 I D ! R T Lo IN N
. -~ | T |
4 c E I ! 2 2 A o ] N ouT
f— S — B \‘
5 B E 3 ; 2 2 2 L A I | IN | ouT
C E s |
6 See text c P2 I P N IN
. | D S | i
7 SK1, 1/) B/D 3 | 2 I E w L IN | IN
A P | |
8 E B 3 2 2 2 E T | [ IN | ouT
: N C
9 SK1, 1i B/C I I 2 1 D H ] z IN IN
i
10 SKI, 14 B 3 I 2 | N F i 1IN IN
o (e f
i SK1, 1/i B/C 2 i 2 i v 2 IN ouT
0 E
i2 C B i | 2 3 N 2 | N ouT
13 SKi, 1/i E/C 2 ‘ | 2 2 B 2 | N ouT
o A
14 SKI/A B Loy ! 3 N ! QUT | ouT
B i D !
15 B c oo ! 2 | IN | ouT
! E |
16 E c o0 2 2 T 2 | IN | ouT
: P C. | :
i7 | B c | 2 1 0 7 2 1 3 2 ' IN | ouT
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Why anyone can build a Heathkit model

The success of a Heathkit model is assured by the world-famous Heathkit manual.

Send for the FREE Catalogue giving full details of the complete range.

A KIT FOR EVERY INTEREST ... HOME — SERVICE WORKSHOP — LABORATORY

TEST & SERVICE INSTRUMENTS

Kit  Assembled
£35 17 6 £45 15 0

£2 18 0| £30 80

[ ] 4 m. VALVE VOLTMETER
£13 18 6| £19 18 6

[ ) 6|n VALVE VOLTMETER
IM-I3U. £18 18 0| £26 18 0
RF and HY probes available as extras

Kit  Assembled

@ 5in. OSCILLOSCORPE, 10-12U
TB 10 ¢/s—500 kc/s.

@ 3in. OSCILLOSCOPE 0s-2
TB 20 ¢/s—200 ke/s

@ REGULATED POWER SUP-
PLY. [P-20U (Transistor), 0:5-
50v D.C. to 1-5A..

@ TV ALIGN. GENERATOR,
HFW-, 3:6-220 Mc/s ...

® RF SIENAL GENERATOR
RF-1U. (Up to 100 Mc/s fund)

@® MULTIMETER, MM-IU
(V, A, Res, dB) ... o

£35 80
£37 18 0
£13 80
£12 18 0

£47 80
£47 10 0
£19 18 0
£18 11 6

Kit
£12 18 0
£2 10 0
£i4 150
£24 10 0

£16 10 0
£24 15 0

V-7A
Assembled

£i8 10 0

£30 10 0

@ ELECTRONIC SWITCH, $-3U

Scope Trace doubler 6o
@ AUDIO glG/NAL GENERATOR AG9U

10 ¢/s—I100 k o
@ AUDIO SINE/SQ GENERATOR, A0-1U’

Sq wave 20 ¢/s-25 ke/s
@ SINE/S@ GENERATOR, 1G-82U

Freq. range, 20 c/s-1 Mc/s . .
@ AUDIO VALVE MILLIVOLTMETER AV-

3U. 10 ¢/s-400 ke/s
@ HAR. DISTORTION METER "IM-i2U

Many other instruments available.

£21
£36 10 0

£22 180
£34 00

50

AMERICAN HEATHKIT MODELS

A wide range available including:

@ DE-LUXE AM/FM PORTABLE TRANSISTOR RADIO, GR-43.
An outstanding Luxury model .. Kit£102 5 Oincl. PT

@ SHORT-WAVE RECEIVER, GR-64E. For short-wave listening at
low cost : ... Kit £22 10 0

Send for Amencan Ca:alogue, /- |ncI Pos:

Hnnnnunnnmnnumns e u g

TRANSISTOR RADIOS

“OXFORD” LW/MW RECEIVER, UXR-2

Kit £14.18.0, incl. P.T.
6 TRANSISTOR PORTABLE, UXR-1, LW/MW

Kit £12.1L.0, incl. P.T.
“MOHICAN” GENERAL COVERAGE
RECEIVER, GC-1U . Kit £37 17 6 Assembled £45 17 6
ELECTRONIC WORKSHOP, EW-I (Experl-
mental Kit) . e w. £7 I3 §incl. P.T.

JUNIOR RADIO UJR I £2 7 6incl. P.T.
Headphones 30/- extra. Additional amphf‘er stage (will work speaker),
16/6 extra.

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

@ All prices quoted above are Mail Order prices.

WELCOME TO OUR
LONDON HEATHKIT CENTRE

In response to the request of many customers, we have
opened a showroom and retail stores at 233 Tottenham
Court Road. Tel. MUSeum 7349.

WHEN YOU ARE IN TOWN, WE HOPE THAT YOU WILL VISIT
US THERE.

AUDIO Hi-Fi

@ F.M. TUNER (in two parts), 88-108 Mc/s.
Total price Kit £16.8.0, incl. P.T. it

@® A.M./F.M. TUNER (in two parts), 88-108
Mc/s, L-M-S waves. Total price Kit £27.5.0,

F.M. TUNER

incl. P.T.
Kit Assembled
@ 3+3W STEREO AMPLIFIER, S-33H.
Inputs for P.U. (Deram) radio, Aux. ... £15 17 & £21 76
@ 31+3W STEREO AMPLIFIER, S-33.
Inputs for P.U. (crystal) or radio £13 76 £I8 {8 ¢
@ 9+-9W STEREO AMPLIFIER, S-99. ’
Inputs for radio, tape, Aux., all B.Us £28 96 £38 96
@ 20+-20W STEREO AMPLIFIER AA-22U
Transistor, inputs for P.U. (Mag.) and 4 other  £39 10 0 (less cabinet)
® 5W MONO AMPLIFIER, MA-5.
Inputs for P.U. and radio £i0 19 6 £15 10 0
@ 10W POWER AMPLIFIER, ‘MA-13.
For use with Control units, UMC/USC £11 (80 £15 18 0
@ 50W POWER AMPLIFIER, MA-50 £19 i8 0 £27 18 0
® 4 CHANNEL MIXER TM-I.
Transistor, battery operated .. £l 66 £16 17 6
@ TAPE PRE-AMP (MONO) TA-IM.
Needs P.S. and Audio Amplifier - .. £19080 £28 18 0
® MAGNAVOX 363 DECK, 3 Track £l3 100
Kit  Assembled

@ BERKELEY slim-line, 2-LS,
Cabinet, fully finished

o CoTswoLD standard, 3- Ls
Cabinet (in the white)

@® COTSWOLD MFS,
Cabinet (in the white)

® SSU-I Low-priced System,
2-LS Cabinet (in the whlce, less
legs) 000

£18 10 0) £23 00

£25 12 0| £33 17 ¢
3-LS,
£25 12 0] £33 17 0

£11 17 6'incl. P.T.
A wide range of other Speakers available.
TR o e anmnnm
‘AMATEUR’
EQUIPMENT

A wide range of models including:

@ AMATEUR BANDS RECEIVER, [;
RA-I (160-10m). The ideal fixed station,
portable or mobile recelver Many

Berkeley

features incl.: ‘S’ ‘mete RA-1
Kit £3966 Assembled £52 10.0
Kit  Assembled
@® COMMUNICATIONS TYPE RECEIVER.
RG-| 600-1500 kc/s, 1-7-32Mc/s ... .. £39 16 0[ £53 00
@ 160-10M TRANSMITTER, DX- ooV £79 10 0,£104 15 0
@ 80-10M TRANSMITTER, DX-40U £33 19 0| £45 8 0

Other kits in range include: 55B Adaptor, $B-10U £39 5 0/

Variable Freq. Oscillator, VF-1U, £10.17.6. Balun Coil Unit, B-1U,
£4.15.6. Grid-Dip Meter. GD-1U, £10.19.6. @ Multiplier, QPM-I,
£8.10.0. Reflected Power Meter, HM-11U, £8.5.0.

Also wide range of American models, Please send for details.

——————————————————————1

To: DAYSTROM LTD., Dept. P.W.-5, GLOUCESTER, ENGLAND |
Please send me FREE BRITISH CATALOGUE (Yes/No) l

Full details of model(s).......cccvvnvnrininiiiiiiee CEoROOOODGOONACOCOANNOCOE0a0000000a l
American Catalogue, /- Post Paid (Yes/No)




Sub-miniature
Electrolytics
for Transistor | -

Circuits

Maximum D.C. Wkg.

CcTS.

Operating Temperature Range, —20°C. to -60°C.

Connection wires are welded for low resistance contact,
and solder-coated for ease of assembly, the standard length
being 14" for the horizontal range, cropped to %" long for
the vertical range.

The capacitors are in insulated seamless aluminium
cases, and sealed with a synthetic rubber bung.

Cap; Tolerance. The standard tolerance of all capacitors
is —209%, + 1009, of the rated capacitance.

Leakage Current. CE.2-7 may be determined from the
following: 1 (pA)=-01 C.V. + 10 at applied working
voltage and at 20°C. CE.8-9 may be determined from:

Case Size
T.C.C. in inches Voltages and Cap. (uF)

TI\YIE.E [»] L C | 3V.] 6V. | 9V.|I12V.[I5V.]|25V.
CE2'V'or!H | & + |007| 8 6 4 3 2| -
CE3 B & | & |91 25| 20} 15} 10 6 4
TCEa . | & | & |01 | «f 30| 20 15] 8 6
CE.5 0 + | & |014| 50 40| 25( 20| 10 8
CE.6 & 4 + |0-14| 80| 60 40| 30| IS5 12
CE.7 " & | + |018[ 100} 757 50 40| 20 IS
D L C | 3V.| 6V. |I0V.|I5V.|25V.|50V.

CES8 " 3 $ {014| 00| 8 | 60} 40| 25 8
CE.9 o H 2 (o2 [ 2502001160 1001 60 20

V =Vertical Mounting H =Horizontal Mounting

THE TELEGRAPH CONDENSER CO.
LONDON -

Electronics Division + NORTH ACTON

‘02 C.V. 4 20 at applied working- voltage and at 20°C.

LTD.

W.3 + Tel. ACOrn 0061 - Telex: 261383

also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND

TEGHNIGAL
TOPICS

for the
RADIO AMATEUR

By |. Pat Hawker, G3VA

238 circuits and diagrams with associated text, from
the very popular R S G B Bulletin series “Technical
Topics”, have been collated into this 104-page book.
Subjects range from fault-finding and accessories to
transmitters. Price 10/- (by post 10/8)

RSGB AMATEUR RADIO LOG BOOK

A new RS G B publication for recording radio
contacts, based on the earlier Webb’s Radio Log Book.
10 x 8in.
Trade enquiries invited. Price 6/6 (by post 7/-)

Available from leading booksellers

or direct from the Radio Society.
Details of membership of the Radio Society of Great
Britain, together with a complimentary copy of the
R S G B Bulletin, may be obtained from:

RADIO SOCIETY of GREAT BRITAIN

Dept. PW, 28 Little Russell St., London, W.C.1.

RETURN-OF-POST

ON CASH OR C.0.D. ORDERS

-1 @ GARRARD GRAMOPHONE EQUIPMENT

(Illustrated list sent free) Credit Terms

RECORD CHANGERS Cash Deposit Monthly Total
Price Payments Credit
Mode! 50 (GC8 Mono PU) na .. £0.19.6 £2.10.6 12 of 14/8 £11. 4.8
Mode! 1000 (G:C8 Mono PU) .. .. £8 086 £2 2.6 12 of 12/8 £0.14.6
Model 3000 (STAHC Stereo/Mono PU) £12.15.0 £3. 4.6 12 of 18/« £14. 0.0
AT60 (GC8 Mono PU) ., 86 .. %£12.19.6 £3, 5.6 12 of 18/38 £14. 4.6
A70 (Deram PU) 5 oo £25.19.8 £6. 5.6 12 of 87/~ £28. 9.6
LABS0 (Deram PU) .. oo £31.19.0 £3. 0.0 12 of 44/4 £34.19.0
SINGLE RECORD PLAYERS
SP25 (GC8 Mono PU) .. Ba £12.15.0 £3. 4.0 12 of 18/~ £14. 0.0
§P25 (Deram PU) £16.10.0 24, 3.0 12 ot 22/3 £18. 0.0

IMPORTANT —When ordering units with the Decea Deram Pick-Up, please state
%  whether 8tereo or Mono required.

@ MULLARD AMPLIFIER KITS .

We stock many of the components for the Mullard 510 and other designs as

described in the Mullard Manual for Audio Circuits. We can supply this publication

for 9/6 post free. Detailed list sent free on request.
@ LATEST TEST METERS
All the latest models from current ! lustrated list llable.
Credit Terms 12 monthly

Cash Price Deposit Payments Total Credit
AVO 8, Mk, 8 o5 .. %25 5.0 £6. 6.6 £1.15. 8  £27.1268
AVO Multiminor Mk, 4 £9,10.0 £2. 8.0 1811 £10.15.0
Taylor Model 88B .. £25.10.0 £6. 7.8 £1.15.10 £27.17.8
Taylor Model 127A £10.10.0 £2.18.0 15. 2 £11.15.0
TMK Model 500 £3.19.6 £2. 5.8 13. 3 £10. 46

@® MARTIN AUDIO KITS

Complete transistorised Hi-Fi Pre-Amplifier and Main Amplifier comprising Unit 1,
{Five-way input selector). Unit 4 (Pre-Amp. with volume, bass and treble controls).
Unit 7 (10 watt Main Amplifier, 15 ohm output), Unit 8 (Power Unit) and smart
plastic Escutcheon. units are assembled and tested and the constructor has only
to link the various units together. Full instructions supplied. Cash Price £15.8.0.
Credit terms. Deposit £3.17.0 and 12 monthly payments of £1.1,9. Total Credit
Price £16.18.0. Stereo and other Mono Units available. Full list free on request.

@ MARTIN FM TUNER KIT

Transistorised FM Tuner Kit for use with the above Martin Audio Kit and most
other A i ied ready bled in unit form and tested. The constructor
has only to link together and mount the units. Full instructions supplied. Cash
Price £12.17.8. Credit terms. Deposit £3.4.6 and 12 monthly payments of 18/2
Total Credit Price £14.2.6.

All Cash and COD orders are dealt with on day of receipt. Credit orders are =ubject
to only the minimum of delay.

WATTS RADIO (&) LTD

54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone: Weybridge 47556
Please note: Postal bisiness only from this address.
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of the arrangements shown the input side is optional.
For instance in 3 the input may be either the link or
at terminal D. This is so in a number of other
instances.

Gonclusion

A number of antenna have been successfully loaded
up. These include dipoles and odd lengths of wire,
also some very unlikely ones have been used with

marked success. American stations have been
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worked using the garden fence, and the house gutter-
ing also loads up very well on all bands.

There is a strange fascination and also a great
satisfaction in plugging in all sorts of things into the
unit and watching the s.w.r. go down to 1:1 indica-
ting a near perfect match. Originally the unit was
designed to present 750 to the transmitter and
receiver regardless of the type of antenna used.

The 124 page guide
every Motorist needs

GETTING THE BEST FROM YOUR CAR. Step-by-step guide to mech-
anical overhauls % relining brakes % simple engine tuning % easy starting
% most-from-the-gallon maintenance % basic tool-kit.

PRESERVATION KNOW-HOW. Undersealing — c};ecking corrosion —

repairing bodywork — easy stain-removing — inexpensive interior draught-
proofing — 10 routine tips for cleaning chrome and paintwork.

DRIVING TECHNIQUES. Tips on safer motoring under all road and
weather conditions — the art of reversing — split-second action on
mechanical failure — looking for possible dangers ahead.

BEGINNER’S GUIDE TO THE ENGINE. A simple explanation of the

functions and operation of the cooling and lubrication systems, carburettor,
gearbox, etc.

BUDGET HOLIDAYS. Packed with advice on pre-holiday arrangements—
preparing the car — living under canvas — towing a caravan.

BUYING OR SELLING A CAR. How to (a) get value for money; (b) get

the best price for your car - tips on running-in.

REVIEW OF ACCESSORIES. Ciear-view and rear-view products % anti-
theft devices J safety belts % interior comfort % brake boosters 3% roof
racks Y exhaust equipment — auxiliary lighting.
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M ONDO O R

STEREO

PICKUP BOOSTER

GORDON . KING

HE sensitivity of a hi-fi amplifier is expressed as

the minimum input signal required to cause the

amplifier to deliver its rated output power. The
sensitivity often differs between the various signal
inputs. For example, the RADIO or AUXILIARY
input may demand a signal of 200mV or so, while
the GRAM input may need only a few millivolts for
full drive.

Many amplifiers, of course, have two pickup
inputs, one for ‘““magnetic” and the other for
“ piezo > (i.e., crystal or ceramic). The magnetic sen-
sitivity is generally higher than the piezo because the
signal voltage from a piezo pickup is normally well
above that from a good magnetic cartridge.
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Fig. 1: Standard recording (a) and replay (b) characteristics.
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Pickup output is given in terms of root-mean-
square (rms) volts for a certain stylus velocity. A
typical specification is 1mV /cm/sec. This means that
for each cm/sec of stylus velocity the output is 1mV.
As the velocity imparted from the groove to the
stylus is continuously changing, so also is the output
voltage—to the pattern of the audio signal.

Broadly speaking, the amplifier’s sensitivity
voltage should be about five times the V/cm/sec
output of the pickup. Thus, to cater properly for a
pickup of the above specification, the amplifier
should have a sensitivity of 5mV. It rarely happens,
of course, that the amplifier’s sensitivity exactly
matches the signal voltage in this way. Often the
signal voltage is above the input sensitivity of the
amplifier.

This is fair enough, for a preamplifier can usually
cater for a signal a number of times above its sensi-
tivity voltage before overloading starts to cause
significant trouble. This has to be so to handle the
dynamic range of music.

When the signal voltage is far above the ampli-
fier’s sensitivity voltage, there is not a great deal of
trouble involved in attenuating the signal prior to its
All that is generally
required here is a simple resistive attenuator to
match the source and amplifier impedances.

The biggest problem is when the signal voltage
is considerably below the sensitivity voltage of the
amplifier input. Say, for example, that we have a
magnetic pickup with an output of 5SmV/cm/sec, and
that the sensitivity of the amplifier is 100mV. For
full drive conditions the amplifier sensitivity should
be around 25mV so the effect of connecting this
pickup to the 100mV input would be a serious lack
of drive.

Actually, some sort of reproduction would be
possible by turning the amplifier’s gain (volume)
control full on, but even then full power would not
be delivered by the amplifier, and the signal/noise
ratio would be bad.

The problem would be resolved either by using a
pickup with an output of about 20mV/cm/sec, or by
using a booster between the pickup and the amplifier.
This article describes such a booster, which can have
one or two channels for mono or stereo pickups.

Equalisation

The majority of amplifiers that will be used in
conjunction with this booster will possess an
equalised pickup input circuit. It will be understood,
of course, that all magnetic pickups require an
equalising circuit because the output voltage from
this kind of pickup rises approximately at the rate
of 6dB per octave, as shown in Fig. 1(a). Actually
here is shown the relative velocity of the cutter stylus
over the frequency spectrum. On playing back with
a magnetic pickup, therefore, the signal output
follows a similar curve.

If nothing is done about this at the amplifier the
reproduction sadly lacks bass, and treble has pre-
dominance. Pickup equalisation simply means that
the pickup channel of the playback amplifier should
have a gain/frequency response which is the recipro-
cal of that of the pickup output. This is shown in
Fig. 1(b). The curves in Fig. 1 are in reality associa-
ted with the recording characteristics of the disc.
These differ from the basic 6dB/octave characteristic



in that at about 1,000 c/s the output rise is checked
and controlled treble lift is applied (a) as a means of
improving the signal/noise performance of the repro-
ducing system.

Crystal Pickups

Now, how about piezo or crystal pickups? Well,
the output from these is not specifically affected by
frequency. That is, when they are loaded to a high
impedance of about 2MQ. The output then is pro-
portional to the level of the recording.

In practice, this means that the output from the
pickup is substantially “flat” over the normally
recorded frequency spectrum. Such a pickup, then,
can be connected direct to an unequalised input, and
this, indeed, is necessary to preserve correct balance
over the spectrum. If, for instance, a crystal pickup
were connected to a high impedance equalised input,
there would be far too much bass and too little treble.

However, an output very similar to that from a
magnetic pickup is produced by a crystal pickup
when it is connected across a relatively low
impedance input circuit. This output, incidentally, is
often referred to as “velocity ”, as the output rises
with rise in velocity of the stylus.

Now, on some amplifiers the crystal pickup input
is of an impedance below that required for true
“ plezo ” pickup action, meaning that the amplifier
incorporates some kind of equalisation on the piezo
input as well as on the magnetic. Other amplifiers,
on the other hand, utilise an “ unequalised ” crystal
input, loaded to a high value of impedance or
resistance.

Moreover, the voltage from a “ high-loaded ”
crystal pickup is considerably above that from the
same pickup loaded to a relatively low value for
velocity operation. To reconcile all these factors in
terms of a pickup booster is nigh impossible without
a great deal of complexity, which is what the author
set out to avoid.

To provide all facilities would be little different
from designing an entirely new preamplifier or
control unit to cater for a pickup with an output
below that of the sensitivity voltage of the existing
preamplifier or control unit.

Compromise

Nevertheless, a reasonable compromise has been
created in the booster unit now to be described. The
circuit of one channel of this is given in Fig. 2. For
sterec operation, of course, a pair of identical
amplifiers are necessary. The circuit board and unit
design are such that two channels can easily be
accommodated, as we shall see.

There is nothing particularly new about the circuit
which employs a pair of OC75 transistors in common
emitter mode and which is used in all kinds of audio
applications. The two transistors are directly coupled.
This means that the collector of Tr2 is in d.c. con-
nection with the bass of Tr2. The avoidance of a
coupling capacitor here improves the low-frequency
response and the phase characteristics,

The pickup signal is applied direct to the base of
the first transistor, via the electrolytic capacitor Cl.
Appearing across the collector load R4 is thus the
amplified signal which is fed to the base of Tr2.
Again, further amplification takes place and the

Supply to ~—9Vo
second
channel Output
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socket
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Tin box r 2

Fig. 2: Circuit of mono booster.

processed signal appears across Tr2 collector load
R6. The signal is then passed out of the unit, via C4,
and applied to the input of the amplifier which is
insufficiently sensitive for direct connection of the
pickup in use. )

Now, there are several interesting aspects of the
booster. Firstly, it arranges the signal from either a
magnetic or piezo pickup so that at the output it
appears as of “ velocity ” characteristics. This means
that the booster must normally be connected to an
equalised pickup input of the parent amplifier.

Secondly, the overall gain is adjustable by the
negative feedback applied from the collector back to
the base of Trl, via R2. The small value of
this resistor, the greater the feedback and the smaller
the overall gain.

Thirdly, the first transistor is arranged for a
current input from either a magnetic or a crystal
pickup. Transistors, of course, are current-operated
devices, so the more current that can be injected
efficiently into their emitter/base junction the better
the noise performance.

Pickup Coupling

Fig. 2 shows a resistor R1 connected in series with
the pickup signal. Actually, this resistor is used only
with a magnetic pickup. Its value is arranged in con-
junction with the inductance of the pickup to provide
high-frequency roll-off. In effect, the resistor tends to
endow the input towards constant-current operation.
The greater the inductance of the pickup, the greater
should be the value of R1. For the best results it may
be necessary to experiment a little here with resistors
from about 2-7k to10kQ.

When a piezo pickup is used (either a crystal or
ceramic) the input is coupled direct to C1, and R1
is deleted. The source impedance of a piezo pickup
is capacitive, and because of this the signal current
into the emitter/base junction of the first transistor
increases with increase in frequency. It is this effect
that provides the basic “ velocity ” characteristics.
Moreover, it ensures that all the available signal
current from the pickup passes into the emitter/base
junction.

The signal passing into the first transistor does not
match perfectly the requirements of equalisation, but
it is fairly close and slight modifications to the
settings of the amplifier’s tone controls should
provide the final tailoring to the response.
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The frequency response is also affected to some
extent by the value of R2, for since this applies the
feedback via CI there is a tendency towards a rising
bass response due to the reducing feedback at the
lower frequencies. This is countered, however, by the
rising degenerative feedback across the emitter
resistor R4, for here C2 progressively has less signal
bypassing effect towards the lower frequencies. A
further, smaller amount of correction in this respect
is given by C3 in Tr2 emitter circuit.

A degree of feedback is purposely introduced into
Tr2 by the unbypassed emitter resistor R7. Apart
from reducing the stage gain, the action of this
increases the impedance at the bases of Tr2 and thus
provides improved signal transference from Trl to
Tr2 due to the resulting improvement in matching.

With the booster and pickup connected to the
parent amplifier, the value of R2 should be adjusted
to produce the correct output with the amplifier’s
volume control about half on. Of course, any
required gain conditions can be achieved by altering
the value of R2. There is rarely any possibility of the
booster being overloaded by a too strong pickup
signal, for if the pickup signal is that strong then a
booster would not be needed anyway!
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Fig. 3 (left): Layout of components for one channel (Channel A)
. on Veroboard.

Fig. 4 (right): Underside of Channel A of Veroboard, showing the
pattern of the circuit.
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Booster Coupling

It is possible, however, to overload a low-level
input on the parent amplifier by the booster deliver-
ing too strong a signal, but—as already mentioned—
this can be corrected by decreasing the value of R2.
This can be set initially at 10kQ.

Fig. 2 shows a resistor R10 in series with the output
signal. This may not be required, depending on the
characteristics of the parent amplifier’s equalised
pickup circuit. Sometimes the equalisation is sensitive
to load impedance (or load inductance). This may
then make it necessary to put a resistor in RI10
position. This usually requires to be about 47kQ when
the equalised magnetic pickup of the amplifier is
used.

The booster runs on a 9-volt PP4 or similar type
of battery, and the current consumption is approxi-
mately 2mA per channel (4mA when a pair of stereo
channels are adopted). -

The idea has been to produce a booster that is
completely self-contained with its own internal
battery. A piece of Veroboard was prepared to take
both channels and to fit snugly into a 2-oz. tobacco
tin, which makes an excellent housing for transistor
devices of this nature.

Cut~outs —__
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Veroboard Circuit

Vero Electronics Limited make available through
the retail trade four standard sizes of Veroboard, and
the piece chosen was 16-way board of approximately
3%in. long. About half an inch was cut from the
length of the board, giving 21 holes along each metal
strip. Thus, the total number of holes in the board
is 16 times 21, or 336.

Each amplifier section is accommodated along the
length of ten holes over the 16 strips. Thus, the length
is divided by 16 holes not employed for either
section.

The layout of one amplifier section of the board is
given in Fig. 3. The 16 strips are marked “A” to
“P ” inclusive, while the lines of holes on the other
axis are numbered 1 to 10 inclusive. By this means
each hole in the board can be identified. The line of
holes separating the two sections is marked “ O * and
then, of course, the numbering starts again to 10 to
cater for the other amplifier section, both sections
being identical.

The circuit on Veroboard is created by using the
metallised strips as the conductors. Thus it is
necessary to break some of the strips and inter-
connect others with external wire links to form the
required circuit. A special tool is available for cutting
the strips cleanly and without tearing the metallic foil
from 'the insulated laminate.

The reverse of the Veroboard with the holes and
strips identified as in Fig. 3 is shown in Fig. 4. This
reveals exactly how one section of the board must
be processed. Here is shown the foil cut-outs and the
external links. The Veroboard should be processed
exactly in this way for one section of 10 holes by 16
strips for a single-channel mono amplifier or for two
sections of 10 holes by 16 strips for a two-channel
stereo amplifier.

It will be seen that there are three strips common
to both sections, they are two strips for battery plus
and one strip for battery negative. These strips are
not severed at the line of holes corresponding to
“0O” in Figs. 3 and 4.

The “ X ” marks on the component layout plan in
Fig. 3 indicate the foil cut-outs on the reverse side of
the board, and these, of course, correspond with the
cut-outs indicated on the strip side of the board in
Fig. 4.

% components list

Resistors: Capacitors:

RI, R2 see text Cl  4uF electrolytic 6V

R3 10kQ C2  4uF electrolytic 6V

R4 27kQ C3  50uF electrolytic 6V
R5 3-3kQ C4 0-luF, 160B or less.
R6 3-3k)

R7 150Q Transistors

R8 2200 Tri OC75

R9 680Q Tr2 OC75

All LW or W high stability type.
Other Parts:
SI—SPST toggle on-off switch.* Veroboard—see text.*
One phone socket. One 2-0z. tobacco tin.* One rubber
grommet. One 9V battery (PP4 or equivalent).* Length
of screened signal output cable. Wire, cork, ete.
Note: The above list is for the mono version; for the
stereo version, two of each part mentioned will be
required, except for those marked.*

Screened cable Rubber Plus lead
to amplifier grommets sOidered
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Fig. 5: The arrangement of the Veroboard and other components
in the 2-0z. tobacco tin.

The full lines (dotted underneath the components)
in Fig. 3 show how the circuit is formed from
component to component, and a little study will
reveal that this physical circuit follows exactly the
theoretical circuit in Fig. 2.

. Assembling in Box

Fig. 5 shows how the Veroboard and the remaining
components are mounted in the 2-oz. tobacco tin.
Phono sockets are adopted for channel A and
channel B signal inputs, while screened leads—taken
out of the tin through rubber grommets—transfer the
boosted signals to the equalised pickup sockets of the
parent amplifier.

The positive battery clip wire is soldered direct to
the inside of the tin, beneath the Veroboard. The tin
box is made common with the supply positive line,
this being accomplished by the connection of short
lengths of wire from strip “ P ” on the board to the
side of the tin box. Two connections are made here,
one to hole P2 and the other to hole P9 on channel B
section of the board.

These wires also serve to suspend the Veroboard
in the tin box, and balancing suspension wires are
soldered on the other side of the board, to the
opposite side of the tin box at holes C2 (channel A
section) and C9 (channel B section). The strips
associated with these two holes are not concerned
with the circuit and are thus isolated.

To avoid the circuit side of the Veroboard and the

"~ channel A edge from shorting to the tin box, a thin

piece of cork is glued to the inside base of the tin,
of a size equal to that of the Veroboard, and to the
left-hand edge of the tin and corner.

Note also that the outer conductor (braiding) of
the signal output leads is soldered to the side of the
tin box, the inner conductor being terminated at hole
B10. If R10 is not required a wire link is connected
between holes BS and B9.

The “earthy” side of the phono sockets is auto- -
matically connected to the tin box and the “live ”
side of each channel is connected to the strip
corresponding to hole O1. |
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ment for a good number of years now and I find,
as I am sure a lot of readers do, that the most
difficult stage of construction is the cabinet.

I pride myself that I am “ mechanically minded ”
but when it comes to working with wood my skill is
very limited indeed. Evening classes on the various
arts of woodwork were out of the question (I work
shifts). “D.1.Y.” books are very good but I found
very little of value even in the excellent shelves of
the local library. Space in my “den” is very
limited, as also is cash for the purchase of expensive
carpentry tools.

My friends were envious of my first transistor
radio because .it worked so well but were amused at
the cabinet which almost housed it. The stabilised
power pack which has worked so perfectly right
from the initial first “ plug in 7, remains unmoved
on the bench: the cabinet will not stand the strain of
‘being lifted. Without * plastic wood ” and modern
adhesives some of my earlier attempts would, I fear,
not even be dustproof.

IHAVE- been building radios and electronic equip-

Fig. | : General view of the radio cabinet as described in the text.
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However, all that is now in the dark past, I am
pleased to say. I have reorganised my thinking and
my methods to produce some examples of cabinet
building which has astounded me no less than my
friends.

There is, of course, no magic formula, just an
application of common sense and the judicial use of
a few of the products of the wonderful age in which
we live.

I began by reorganising my thinking thus:

1. Keep design strictly simple, this is the modern

trend anyway. .

2. Be meticulous with your measurements at all
stages of construction. .

3. Use only new timber. (I found that by careful
buying, the extra expense was not large and the
results were very much easier to obtain.)

My altered methods consisted of:

1. Using no conventional joints, i.e. dovetail,
tenon, butt or mitres. (This was of course my
main point.) - .

2. Keep tools to an absolute minimum, but choose
them with care. My basic tool kit consists of:
One good quality rip saw, not too coarse and
regularly sharpened; one hammer; one fretsaw
and good supply of blades; one wheel brace
or electric drill with a few twist drills say from
1in. down to +%in. and a “rosebud ” type
countersink; screwdriver and a good sclection
of screws. Sandpaper or sanding discs; sharp
knife; good ruler and metal set square; panel
pins and nails.

The main material used in all my cabinets is
“ blockboard”. This is a material consisting of
blocks of softwood sandwiched between two layers
of plywood and can be obtained usually in three
thicknesses, 4in., 3in. and lin, It is easy to saw, never
splits when nailed or screwed, extremely strong and
has a very smooth finish. If, when buying timber, the




sizes of the pieces required are accurately known,
then you may find, as I did, that the shopkeeper will
saw them for you and save a lot of effort and sawdust
on your part.

Let us consider the construction of a radio cabinet
of average size to house a 3 plus 1 set with a 5in.
speaker and covering long and medium wave, in fact
a typical constructor’s piece often discussed in the
pages of this magazine. The cabinet would need to be
about 18in. by 12in. by 8in.

Saw four pieces accurately of blockboard, two
18in. by 8in. and two 12in. by 8in. and nail them
together with long nails (Fig. 1).

Countersink all nails slightly and fill the holes with
plastic wood or putty. Sandpaper the edges to make
them level (a high finish is not necessary) and check
that all angles are true with the set square.

From a length of %in. by iin. softwood now saw
four pieces 16in. long and four pieces 10in. long.
These are panel pinned into the cabinet after care-
fully drawing a line lin. on both front and rear of
the four sides of the inside of the insides of the
rectangle formed.

Two pieces of softwood 6in. by 2in. by lin. are
now cut and screwed, after countersinking, on to the
bottom of the cabinet about lin. This raises the
cabinet up and a piece of felt glued on to these two
pieces make them virtually scratchproof to furniture.

The two sides and top of the cabinet are now
covered with “ Con-tact ” self adhesive plastic finish
to your own colour requirements. This very attractive
form of finish can be bought in a variety of colours
and either in gloss or matt finish.

The back and front are of hardboard and should
fit easily in to rest against the four wooden strips
inside the cabinet. The back is “vented ” to allow
for heat dissipation and suitably drilled for aerial,
earth, mains lead, etc. The front will of course be
cut to suit the position of dial, knobs, speaker and
so on and for this the fret saw is used. The front is
finally to be covered with “ Con-tact ” adhesive but
before this is done, a word about how the front and
back are held in place. I decided against screwing or
nailing for two reasons, as I wished to be able to dis-
mantle any piece of equipment easily and quickly for
the purpose of repairs or modifications and, for the
fact that hardboard does not take easily to being
drilled near the edges, I decided to use springs. The
type of springs used can be obtained very easily and
cheaply from most hardware shops or even from car
accessory shops. In the case of our example, a fairly
“soft ” spring, 4in. long (when closed) will do nicely.
Two are usually sufficient, and placed near to the
edges of the cabinet can, as a rule, be kept well clear
of the radio chassis. Make two small holes in the

front piece and thread a loop of stiff tinned copper .

wire through as shown in Fig. 1. A groove cut with
the knife between the two holes allows the wire to
lie flat under its final covering of plastic. The wire is
now twisted tightly and soldered, it will now be self
supporting in a horizontal position which is ideal for
our purpose. The fixing for the spring on the back

can be one of the holes which were cut for .

ventilation.

_ The front panel can now be covered with the
plastic adhesive (preferably in a contrasting colour)
and with the knife cut out the shapes already in the
hardboard. If two diagonal cuts are made in each of
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The finished stereogram cabinet.




the shapes it will be found that the edges can be
turned back very neatly.

Attention can now be turned to the front edge of
the cabinet which, up to now, has been left
unfinished. This edge I cover very carefully with
glossy black or black and gold plastic strip. This can
be obtained in quarter inch, half inch or three quarter

inch widths and is flat on the back and rounded on

the front. It is usually fastened with a good quality
contact adhesive and if desired can be mitred at each
corner. To complete the job, a suitable handle can
now be screwed on top for the purpose of making
the set ““ portable ”. All that remains now is for the
radio to be housed in its new and shiny cabinet, the
springs to be fastened and the knobs pushed home.
It needs very little imagination to see that almost
any type of cabinet can be made in this manner and
as there is no paint or varnish involved, no awkward
“ waiting period ” between stages. Blockboard is
obtainable in all sizes and I have seen sheets 10ft.
square. It has little or no grain to worry about and

therefore can be safely sawn and used in any direc---

tion. Radio chassis can be screwed directly to it and
it does not appear to warp with heat.

After a few trial runs on cabinets of this sort I
attempted my most ambitious piece a stereogram.
Here as in the other designs, the shape was kept as
simple as possible and I carefully measured each
piece to be purchased. The pieces were cut for me
by the shopkeeper and this ensured a right angle cut
on each edge (he used a circular saw). It is essential
that the edges are accurately sawn if only nails and
screws are to be used. (See heading, page 40.)

The main construction proceeded very quickly and
was remarkably easy, long screws were used and each
screw hole was drilled and countersunk to give
maximum strength to the whole assembly. Screw
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and nail heads were hidden by plastic wood and
sanded flat as were any imperfection in the sawn
edges of the blockboard.

The door for the record cabinet (right hand side)
was hung on two brass hinges and is held closed by a
magnetic catch. The door itself is blockboard and is
slightly larger than the opening, when closed it is
“ proud ” of the door jamb and gives a very attrac-
tive appearance as well as being easy to make.

The front and back are held in by springs in exactly
the same way as previously described.

The two speaker cabinets are in blockboard of two
thicknesses, three quarter inch for the baffles and half
inch for the sides. Again, screws and nails were used
throughout. The inside of each is lined with thick felt
(carpet underlay) and the back is quarter inch hard-
board panel pinned and stuck with contact adhesive.
Connection to each speaker is by standard jack plug.
The finished product is covered, as explained, in
glossy “ Con-tact ™.

The equipment was bought on a strict budget and
was selected for a maximum outlay of under £40.
This I just managed to do by being fortunate enough
to purchase the speakers second hand. Here is a
brief description of the rest of the equipment used.
Amplifier, “ Heathkit ” $33 Stereo/Mono. Turntable,
Collaro type RP594 but the original arm .has been
replaced by one built to my own design by an
engineer friend. It has jewelled bearings and a track-
ing weight of 2 to 8 grammes. Tracking error is
negligible and adjustment is possible in all directions
to correct stylus error. The speaker “line up”
consists of one 10in. and one 5in. in each column
capacitor connected. A jack is fitted to allow for
headphone listening and the speakers are switched
out when this is used. '

Results are much better than most commercial
models of the £80 to £100 range that I have heard
and compares favourably with a few very.expensive
models.

Fig. 2: Some suggested cabinet designs.
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and electronics, the basic units are often sub-

divided or multiplied, providing such terms as
megacycle (one million cycles) and millivolt (one
thousandth part of a volt).

While the terminology may be quickly recognised,
complications may result when the beginner is faced
with calculations involving values other than the basic
or quoted units, and errors can quite easily be made by
dropping or adding the odd nought.

The use of mathematical indices provides a simple
and, once properly understood, infallible solution to
this problem. It also allows any particular calculation
to be carried out from one basic formula, irrespective
of what pre-fixed values are employed.

INDIGES

Consider the expression a%; a may be any number
and x, the index, may be any number. Basically, it
means that a is multiplied by itself x times. For
example, 4 (four cubed) is 4 x4 x4 = 64.

The index x need not be a whole number. If it is a
simple fraction a root is indicated, e.g. 4% is'?y/4 (the
square root of four) =2. Extending this a little,
4% (or 415) is 24 /4 x 4 x4 = 2/64 = 8.

Reciprocals are expressed by a negative index; thus—

1
— = a’* or
ax a’x

TO allow the use of manageable figures in radio

=a- X = ax,

Calculations involving indices could not be simpler.
In multiplying, the indices are added:

arxayxazx ....==a(EFtyfzt...)

Note that when dividing or dealing with reciprocals,
the signs of the indices must be observed: e.g.—

X
2 az = axx a7y xaz =a(x¥t?)
ay .

The expression (a¥)y = a®, ie. the indices in this case
are multiplied. For example (ax)* = a®.

Note that @ = a! and #not a° (a®= 1, whatever the
value of a.) Generally the index is omitted in the
expression a!, but the 1 must be included when adding
the indices.

MULTIPLIERS

In applying multipliers to basic units, multiples of 10
are invariably used; these may be applied directly (as
in megacycle) or inversely, by dividing (as in millivolt).

We therefore have the case where a = 10 and
ax — 10x. Now 102 is 100, 10® = 1,000, 10* = 10,000
and so on. It will be seen that the number of noughts in
the resulting number corresponds to the index value.

ITTTTTTTT IR ++

1 1
e . -2 —
Similarly 10 0’ 10 100 etc.

It is now apparent that any of the prefixes or multi-
pliers used in electronics can be simply represented by
the figure 10 with an index, or 10% where x is a whole
number. The following table gives prefixes commonly

used with their corresponding numerical values:

Prefix Symbol Multiplier
TERA— T— 1,000,000,000,000 (10'#)
GIGA— G— 1,000,000,000 (10%)
MEGA— M— 1,000,000 (10%)
KILO— K— 1,000 (10%)
HECTO— H— 100 (10%)
DECA— DECA 10 (10%)
1
deci— - —~ (10!
eci d 0 (1071
. 1
— S — —2
centi C 100 (1072%)
. 1
li— — — (1072
milli m 1’000(10 )
. 1
— —— —_— —6
riero 8 1,000,000 107
1
— S —9
nane 8 1,000,000,000 107"
micro—micro— W—} i
or —_— (10712
. p— J 1,000,000,000,000 (107

Applying this to actual values, 13Mc/s may be
written 13x10°% ¢/s, 2mA as 2x10=® A and 8uF as
8 x 10~% F. Going a little further, 300pF may be written
as 300x 1072 F, but 300 is 3 x10? and by adding the
indices we obtain the value 3 x 1071°F,

To resolve the result of a calculation in terms of a
prefixed unit, just subtract from the index in the answer,
Any remainder will normally be incorporated in the
value figure. For example

4x10°Q = 400kQ
3% 10~1F = 30pF. -

A decimal may be eliminated or modified by means
of a multiplier. Moving the point to the left introduces
a positive index corresponding to the number of digits
the point is moved. Conversely, moving the point to

—continued on pager49
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Mods for Moduléted Light

AFTER reading your article on the
Modulated Light Telephone link (Feb.,
1966, issue of P.W.) I would like to put
forward an idea.

There are certain times when one per-
son in a household may need a bit of
peace and quiet and another may want
to watch the television. Surely this can
be overcome without the use of bother-
some wires and equipment by connect-
ing a modulated light transmitter to the
sound, together with a switch for normal
listening, The receiving unit could be
completely transistorised and compact
enough to stay unobtrusively on a coffee
table. Actual listening would, of course,
be by means of an earpiece.

J. Douglas.
Newcastle upon Tyne

* * x %

JusT over two years ago, 1 carried out
similar experiments to those described in
the February issue of PRACTICAL
WIRELESS.

Although I was only able to obtain a
range of up to about 20 yards I would
like to offer the following hints to any-
one thinking of experimenting in this
field.

An ordinary household torch with the
minimum of alteration (i.e., breaking the
circuit and connecting in the output of
the transmitter amplifier), makes an
almost ideal transmitter, especially if it
is of the type that can be focused.
Instead of mirrors (which may be diffi-
cult or expensive to obtain) the reflectors
from car headlamps, obtainable for a
nominal fee from scrap merchants, can
be used with great success. For short
range experiments, both amplifiers can
be simple battery-operated transistor
types having an output of about 1W,

B. M. R. Green.
Ripon,
Yorkshire.

UH.F. and V.H.F. Designs

I ENTHUSIASTICALLY echo the request
by S. Peat (P.W. March 1966) for
designs on u.h.f. and v.h.f. reccivers,
though not for the same reasons. :

Having built the t.r.f. version he men-
tions, I feel that the next stop is a portable
switched band a.m. superhet covering 70
—160Mc/s, this covering the amateurs,
broadcast and a host of other interesting
stations.

How much longer must we put up
with the superregenerative hiss?

P. M. Thacker.
Morley,
Yorkshire,
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NEWS AND..

IEETE LONDON MEETING

A lecture entitled **Control by Computer” was given by Mr. A. St. Johnston, B.Sc.
(Eng.), M.LE.E,, M.LE.R.E., Joint Managing Director, Elliott-Automation
Computers Ltd., to members of the Institution of Electrical and Electronics
Technician Engineers and their guests on 7th March in the I.E.E. Lecture Theatre,
Savoy Place, London, W.C.2.

The outline of the lecture was that the digital computer is the tool that provides
the Auto in automation. The whole technology of computers, not only their
electronics, but even more their application, is new.

The power of the computer comes from its quite unique method of operation
—the stored programme techniques. The profession of programming is new and
offers a completely new career line. X

As a control tool, the computer’s flexibility holds out a new dimension of
“power” in control systems. The ever decreasing size and increasing capability
made possible by transistor and microelectric development opens up new fields
of application in every walk of life.

1966 PHYSICS EXHIBITION

Mullard Ltd. Educational Service was on stand E.5 at the 1966
Physics Exhibition held at Alexandra Palace, London, from March
28th-31st.

Several experiments designed by the Mullard Educational Ser-
vice for use in schools, technical colleges and other training estab-
lishments were shown. They included a computer demonstration
unit, an electronic very high voltage generator, a Ic/s sinewave
oscillator, an oscifloscope, a simple timer and a binary adder/
subtractor.

NEW LABORATORY PREMISES FOR MULLARD

Many of the 3,000 employees at Mullard Southampton Works—the principal
establishment of Associated Semiconductor Manufacturers Ltd., the joint
Mullard/GEC manufacturing and development company for Mullard tran-
sistors—work in the plant’s extensive laboratories.

Two important sections of these laboratories are now moving to new
premises on the N.E. outskirts of Southampton. These sections are the
refiability and quality laboratories. Both of which form part of the 200-
strong team under the technical direction of Mr. L. B. Johnson,

When the move is completed, well over £L million worth of technical
equipment will occupy the 25,000 square feet of space in the new premises.

The West End unit is planned to have a direct link with the new ICT
computer at the main factory, which is on Southampton’s Millbrook estate.
This will enable scientists in the reliability and quality laboratories to feed
their problems directly into the new computer.

SELF-ADHESIVE INITIALS

From Convex Ltd., 41 Brecknock Road, London, N.7, come the sets
of Myrogram self-adhesive gold coloured plastic initials 2in. high,
These are especially useful for putting that “finishing touch” to
front panels of receivers, equipment, etc. The price is 5s. per sheet
(26 letters and various ornamental shapes). Further details from the
above address.

HEATHKIT GATALOGUES AND BROGHURES

In addition to the distribution of their normal catalogue, which is published
quarterly, Daystrom Ltd., Gloucester, now send—to those people interested
—special brochures covering the Electronic Instrument field, and the
Amateur Radio market. Copies of the latest Heathkit Catalogue may be
obtained by writing to Daystrom Ltd., Gloucester.



... COMIMENT

ROYAL VISIT TO CABLE SHIP

Her Royal Highness the Princess Margaret Countess of Snowdon
and the Earl of Snowdon were the guests of honour at a reception
on the Cable and Wireless Ltd.’s cable repair ship CS Cabie Enter-
prise on March 5th, during the Royal Visit to Hong Kong for the
British Week.

In the evening, H.R.H. the Princess Margaret and Lord Snowdon
attended a charity premiere which included the Cable and Wireless
Ltd.’s new 30-minute documentary film, East-West Island, which
portrays life in Hong Kong and the role of the Company’s overseas
telecommunications in Hong Kong.

NEW FILTER FOR SHIPS’ COMMUNICATIONS

A new magneto-mechanical double sideband filter, trade-named MF 200—
0050, was exhibited at the Leipzig Spring Fair last month by VEB Werk fur
Bauelemente der Nachrichtentechnik ‘Carl von Ossietzky” at Teltow in
East Germany.

The filter is earmarked for use chiefly in transmitter and receiver units
on board ships, and has a medium frequency of 200 kc/s and a 3 dB band
width of 500 c/s.

It can be applied both as a high-speed double sideband filter and as an
inert carrier frequency filter. A temperature coefficient of 5 x 10-6 degrees
Celsius, the manufacturers claim, obviates the use of expensive and space-
consuming thermostats.

POGCKET RADIO-TELEPHONE TYPE 4B7

A pocket radio-telephone of only 25 cubic inches and weighing 24 ounces, the
Cub, is the latest addition to the successful Vigilant range of equipment from the
Telecommunications Division of Ultra Electronics Limited.

This f.m. two-channel transmitter-receiver provides a minimum of half a watt
output power on frequencies between 70 Mc/s and 175 Mc/s. It is designed to
operate set-to-set, or in conjunction with a base station. Range is typically one
to five miles, dependent on terrain.

The Cub is a further extension of the range of portable communications
equipment which includes the Vigilant walkie-talkie, already in use in large
quantities by police, fire services, armed forces and public utility undertakings,
and for many commercial applications in Britain and overseas.

Ultra Electronics Limited, Telecommunications Division, Western Avenue,
London, W.3.

A Challenge

I REFER to the letter published in the
March 1966 issue of PRACTICAL WIRE-
1Ess. Perhaps few people have noticed
one unfortunate fact. In 1935, fifteen
pounds represented a fair sum to pay for
a radio of sturdy build, excellent cabinet
work and a good technical design.

Unfortunately, fifteen pounds now is
only equivalent of about three pounds
ten then. No one, manufacturer or home
constructor, can give you three bands,
three watts, an 8in. speaker and a good
solid wood cabinet for three pounds ten!

However, give the constructor his
chance with sixty pounds, he might pro-
duce a valve receiver of comparable
performance; with f.m., perhaps slightly
better musical reproduction.

Why Mr. L. Welch should want this
set to be a transistor type working from
the mains, I cannot imagine. I have
heard of built-in obsolescence, but please
do save us from built-in inferiority. As
the Homburg hat is an inferior substitute
for a nice head of hair; so is the tran-
sistor an inferior substitute for a valve,
as far as the matter of music reproduc-
tion is concerned.

My 1936 Aerodyne is not as good as it
once was, but I could not replace it
musically with a transistor set. Snakes
are said to hiss, but transistors do hiss.
If we were really music lovers, we would
have hissed the transistor off the audio
stage by now.

A. Biddlecombe.
Ickenham,
Middlesex.

To Build or Not to Build

I compLETELY endorse a letter in
one of your recent issues where the
writer states that the cost of building
one’s own equipment works out more
than buying the finished article.

Admittedly I, as a radio experimenter
obtain much pleasure from building my
own gear. But let us face it, sooner or
later finance must be the deciding factor.
Although 1 consider myself at least
average at making a decent job of con-
struction, there is still a lot to be desired
when surveying the end product,
especially as to a neat and professional-
looking front panel which is so often a
let-down.

I think that the time is rapidly
approaching when price and appearance
will count for a great deal and radio
construction as such, will be a rich man’s
hobby.

A. J. Simmonds.
Welling,
Kent.
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EXPERIVMIENTERS CORNER

VOLUME EXPANSION

UST before the war considerable interest was
Jaroused by volume expansion devices in radio

receivers, the idea being an attempt to reproduce
by the loudspeaker the range of volume level
produced in the studio.

As is well known, both in the recording and
broadcasting studio, the range of audio volume is
compressed, low levels being boosted and high levels
attenuated so that a fairly constant output 1s
achieved.

Simple System

If this was not done low-volume levels would
insufficiently modulate the carrier or impress the
record groove, as the case may be, while loud signals
would cause over-modulation or a break through
from one record groove to its neighbour.

However, in the interests of good-quality repro-
- duction, which aims to make the speaker output a
copy of the original in volume range as well as
freedom from distortion, there is much to be said for
schemes for restoring, if only partly, the orchestra’s
wide range of sound output.

Within the confines of the average living-room it
would probably be impossible to reproduce, say, a
solo artist at adequate strength for comfortable
listening and, at the same time, reproduce in full

Fig. 1 (left): Simplest volume expansion device. On low volume
the bulb acts as a heavy load: when lit on high volume imposes a
reduced load.

aX

Dial bulb

A 4

Fig. 2 (right): “Bulb” vol-
ume expansion circuit with
negative  feedback.  The
greater the volume, the less

the feedback. W

Equal
resistan@\%

~ G. R. WILDING

proportion the sound output from the full accom-
panying orchestra composed of up to 100 players. But
undoubtedly there is a case for some degree of
volume expansion, adjustable at will.

The simplest device of all, used by Pye in many
pre-war models, was the switching in of a small dial
bulb across the speaker itself. On loud passages the
bulb would light up and as its hot resistance is higher
than its cold resistance it would impose a heavier
load on low signals than peak signals and thus
expand the volume range.

This simple system had great disadvantages, of
course. The loading created by the bulb effected a
mismatch between speaker and valve, it absorbed
power, transient loud passages of duration shorter
than the thermal delay of the bulb failed to create
cffect and the arrangement did not have a linear
input/loading curve. But it was simple and it did
work. :

For experiment in this direction it is advisable to
use a tapped speaker transformer so that various
types of bulb can be tried. Ideally the bulb should
fully light at peak volume and be completely extin-
guished at about quarter to one-third of this value.
Obviously any bulbs should be of low current con-
sumption and with a fine filament for rapid heating

up.
Negative Feedback

By incorporating negative feedback with this
simple arrangement its range of operation can be
greatly increased. Instead of shunting the bulb
directly across the transformer a resistor is placed in
series with it of value about equal to the resistance
of the bulb when halif-lit, and a voltage will be then
developed across the resistor which will not rise
proportionately with increase of output but will tend
to fall off at high volume.

With the bulb half-lit an equal voltage will be
developed across bulb and resistor, but as the signal
rises the greater fraction of the voltage will be fed
across the bulb and less across the resistor. If the
resistor voltage is then fed back as a negative feed-
back signal to the valve grid it will be apparent that
the greater the volume the less the feedback.

This circuit lends itself well to adaptation and
experiment to suit individual tastes and receiver
characteristics. However, the use of a bulb imposes
an undue load on the valve and does not provide
anything like an ideal device to satisfy the require-
ments.

Much more satisfactory are voltage dependent

FIRST OF A NEW IRREGULAR

SERIES

FOR THE EXPERIMENTER
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LAFAYETTE HA-230 AMATEUR
COMMUNICATIONS RECEIVER

Bupersedes model HHE-30.
Continuous coverage on 4 bands.
30 Mc/s.
Multiplier, B.F.0., ANL.

Also available in semi Kit Form. 25 gns.

8 valves + rectifier.
550 Ke/s.
Incorporates 1 RF & 2 IF stages.
“8” meter, Electrical
bandspread. Aerial trimmer, etc. Supplied brand
new and guaranteed. £33, S.A.E. for full details.

LAFAYETTE HA-63
COMMUNICATION
RECEIVER

7 valves plus Rectifier. 4 Bands 550 kefs-

81 Mc/s. “8"” Meter—BFO—ANL—Band-
spread Tuning. 200/250V. A.C. Brand
New 24 Gns, Carr. Paid.

Q

LAFAYETTE HA-55
AIRCRAFT RECEIVER
108-136 Mc/s. High selectivity and
sensitivity. Incorporates 2 RI' stages
including 6CW4 Nuvistor, 8 tubes for
11 tube performance, solid state power
supply, adjustable squelch control, slide
rule dial, buil in 4in. speaker and front
panel phone jack. 220/240V.  A.C.
Supptied brand new and guaranteed.

£19.7.6. Carr. 10/~

MAIN LONDON AGENTS
FOR CODAR EQUIPMENT
CR70A. Communication

TEST EQUIPMENT

PORTABLE OSCILLOSCOPE CT.52

A compact (9in. x 8in. x 16}in.) general purpose 'scope.
Band width 1 Me/s. S8ensitivity 40MV/
CM. Maullard DG 7/5 2%in. CRT. For operation on 200/
250v. A.C. Supplied complete with metal transit case,
strap, test leads, and visor hood. Brand new and guaran-

T/B 10¢/s-40 kc]s.

teed. £22,10,0, Carr. 10/-. Supplied complete with
instructions.
0S/8B/U OSCILLOSCOPES
/ / High quality Portable ERSKINE TYPE 13 DOUBLE

American Oscilloscope. 3in.
cr.b. T/B 3 ¢fs-50 kefs X
Amp: 0-500 kejs Y
Amp: 0.2 Mc/s. Power
requirements 105-125v.
A.C. Supplied in brand
new condition fully
tested.  £25. IT.
10/-. Suitable 230/115v.
Transformer 15{6.

BEAM OSCILLOSCOPE

Time base 2 c¢/s-750 kefs. Calibrators at
100 ke/s and 1 Mc/s. Separate Y1 and Y2
amplifiers up to 5.5 Me/s. Operation
110/230 volt A.C. Bupplied in perfect
working order. £27.10.0. Carriage 20/-.

TE-20 RF SIGNAL GENERATOR

Accurate wide range signai
- generator covering 120 ke/s-

260Mec/s on 6 bands. Directly
calibrated.  Variable R.F.
attenuator. Operation 200/
240v. A.C. Brand new with
instructions, $12.10.0. P. &
i P.7/8.
8.A.E. for details.

LAFAYETTE
RESISTANCE CAPA-

TE-46

LAFAYETTE NUVISTOR
GRID DIP METER

Raecelver . ... 819 13 0 CITY ANALYZER Compact, true one hand operation.
PR30 Preselecto €510 0 Frequency range  1.7-180Mc/s.
BQ10 * Q" Maltip 815 0 5 PF_5,000 MFD. 2 ohms— | broa iy e
A.T.5 Amateur TX | £16 10 0 200 Megohms. Also checks 280v. A.C. operation. upplie
Postage es impedance, turns ratio | complete with all coils and instruc-
Full details on requesb insulation 200/250v. AC. | tions.

£12,10.0, Carr. 5/-

Brand New £15, Carr. 7/6.

SINCLAIR TRANSISTOR AMPLIFIERS

%12 Amplifier 89/6; Power Pack 54/-; X10 Amplifier Built
£6.19.6, Kit £5,19.6; X10 Power Pack 54/-; X20 Amplifier
Built £9.19.6, Kit £7,19.8; X20 Power Pack £4.19.8.
Micro FM Radio Kit £5.19.8. Micro 6 59/6; TR750 amp
Kit 89/6; Micro amp 28/6; Micro Injection 27/6. Post Paid.

CLEAR PLASTIC PANEL METERS
TFirst grade quality, Moving Coil pa.nel meﬁers, avaﬂable
ex-stock. 8.A.E. for il eaflet.
quantity. Available as follows: Type MR, 381’ 1 21/321.0
square fronts.
100-0-100A 27/6

100V D. C.

TRANSIST ORISED 2.WAY RADIOS ot v e jé
TWO-WAY l I Superb _quality. Com- 908

TELEPHONE plete with all accessories ‘2916

INTERCOM. _ Ly B .
Operative over amazingly 4 Transistor 11 .gn-s. pr: ggjlg o

long distances. Separate
call and press to talk
buttons, 2-wire connec:
tion. 1000’s of applica-
tions. Beautifully finished
in ebony. Supplied com-
plete with batteries and
wall brackets.

5 Transistor £8.5.0. pr.
9 Transistor £22.10.0
10 Transistor 28 gns. pr.
Post extra. (S.A.E.
full details).

These cannot be operated
in U.K.

..22/8
..22[8

X /6 "S"MeterlmAZQlG
. Larger slzes avallable—send for lists.

NOMBREX EQUIPMENT
Trapsistorised Audio Generator 10-100,000 cfs.

£6.10.0 pair. P. & P. 3/6.

VOLTAGE Sine or square wave. #£16.15.0,

MAGNAVOX 363 TAPE DECKS STABILIZER TrgnsistoﬁsegDOSignal Generator 150 ke/s.
New 3-speed tape deck, supersedeslajld TRANSFORMERS ‘%Er’ N_lcls-i Pdl T [T i,
Collaro studio deck.  9-track £10.10.0 Input  80-120v. 100 Mot 1 pi-100LE. 59 10:

S TEL I, O Rt g“d o 1;50-2210\7‘.; Transi:tgot_iéed Snduotion’ bridge, 1WN-100H.
CHAMOIS PADDED M/C HEADPHONES | $rostant cntput "M{p|umumummmum L ) G e e el Ty

Canadian noise excluding type. Complete U|l|||l]k!lllll]l[llllllll”l[ i

250 watts. Brand
with M/C microphone. New and boxed, i

All above post paid with battery.
New Guaranteed. post p: 3

=l th O b i LD e TS76 20,000 O.P.V. PUSH
X .P.V.
CAMBRIDGE UNIPIVOT 00000 (VOLT BUTTON
GALVOS VARIABLE VOLTAGE MULTIMETER MULTI-TESTER
50-0-50 Microamp 78/8. P. & P. 4/6. TRANSFORMERS Simple operation
Brand New Guaranteed | 0 / 6 / 60 /.120 4 & cp i 5
AMERICAN TAPE —fully Shrouded. Input | 1,200V. doh elid) Uiy (=
First grade quality American tapes. 230v. 50/60 ¢/s. Output | 0 /3 /30 /60 300 / 1,000 v. A.C. volts
Brand new and guaranteed. Discounts 0-260 Volts. 600/3 000V. D.C. up to 1,000 wv.
for qggnl’.ltlesP - 0/ Ggu.A /12 [ 300 Resistance up. to
3in., 5ft. acetate
31in., 600ft. T.P. mylar. . 0/ 60K / 6 Meg.Q iomet‘f)"h‘;’s'g“‘f_fxt
5in,, 600ft. std. plastic .. 85/, P. & P.2/6. - s
5in., 900ft. L.P. acetate Decibels — 20 to
5in., 1.200it. D.P. mylar 15~ + 36 db. £5.5.0.
5m 1,800ft. T.P. mylar . ..85/- MODEL PV-58 VALVE P. & P. 2/-.
gin., 1,2008t. L.P, acetate " 12/6 25 Amp Portable— | yOLTMETER
, 1,800ft. D.P. mylar. . 22/6 Metal Case with Meter- MODEL 500. 30,000
53in., 2400& T.P. mylar a5/~ Fuses, etc. £8.17.6. 11]zmag. input. 7 Dlg gsp’vlogllsélé%gloloog
7m 1200ft std. mylar ., .12/6 VOl ranges. b~ 51
Tin., 180050, L.B. asctate 15/- SILICON l"UECTIFIERS 1500 v. 7 A.C. volt 1,000v. D.C,
7in.. 1,800ft. L.P. mylar ... .20/~ | 200v. P.LV. 200mA, . 8/6 | ranges.  1.5-1,500 v. 0/25 /10725 /
7in., 2,400tt. D.P. mylar 25/- 400y. P.LV. 3 amp . 7/6 | 4,000 Peak to Peak. 100 / 250 [ 6500 /
7in., 8,600ft. T.P. mylar .. 5846 1,000v. P.LV. 650mA | 6/6 | Resistancé .2 ohm to 1 000v. A.C.
Postage 2/-. Over £3 post paid. 800v. P.I.V, 500mA. 5/6 | 1,000 megohm. Deci- 0/ 50X'A 15150}
iggv. g-%-g. goaom . yg gels Tldodbb to gsﬁdb. ]5)0%11: . 12 amp.
v. P.LV. N upplie rand new .C.
CALLERS WELCOME! 70v. P.1.V. 1 amp , ..3/6 wﬂ;l}’ instructions, 0 /60K /6 Meg./ 60
Open 9 a.m. to 6 p.m. every day Monday 150v. PAV. 165mA ... 000000000 1/- and  probe. MegQ. £8.17.8.
to Saturday. Trade supplied. Discounts for quantities. Post extra. £12 10 0. P. & P. 3/6. Post Paid.

(nnnm] LIMITED

. Phone; GERRARD BI04 fRI55

\\\\\\\\\\\\\\\‘“‘ N @@
Dﬁm % Cu.bIes- SMITHEX 1£SDUARE
=

S N\ . LONDON, W.C2 -

27 ///

47



SNIPERSCOPE

Famous war-time
“cats eye” used
for seeing in the
dark. This is an
infra-red image
converfer cell
with & silver
caesium  screen
which lights up
(like a cathode
ray tube) when
the electrons re-
leased by the
infra-red strike it. A golden opportunity for
some interesting experiments. 5/ each, post 2/-,
Date will be supplied with cells, if requested.

NT
SCREEN

VIEWING WINDOW
=4 o

MAINS POWER PACK

MAINS POWER PACK designed to operate
frensistor sets and amplifiers. Adjustable output
6v.-9 to 12 volts for up to 500mA (class B
working), Takes the place of any of the following
batteries. PR1, PP3, PP4, PPG, PP7, PPY, and
others.  Kit comprises: mains transformer-
rectifier, smoothing and load resistor, 5,000 and
500 mfid. condensers, zener diode and instruc~
tions, Real snip at only 14/6, plus 2/6 post.

SPEAKER BARGAIN
12in. High
fidelity  loud-
speaker. High
flux permanent
magnet type
with either 3 or
15 ohm speech
coil, Will
handle up to 10
watts. Brand
new, by famous maker.

Price 27/8, plus 3/6 post and insurance.

ACOS GP83 TURNOVER
PICK-UP CARTRIDGE

For Stereo—LP—
and 78 records
fitted with two
Styh. This is
mounted and is
standard  replace-
ment for most re-
cord players using
Garrard—B.8.R.—Collaro, etc., ete. The
regular price of this cartridge is 55/-. 'We
offer these new and perfect for 15/= (less than
the price of styli), plus 2/- post and insurance.

STUPENDOUS OFFER—£I] for £2 ==

The Princess superhet deseribed
below is a very fine little set that
bas been carefully designed for
high performanece. Only recently
(under another name of course)
this was on offer in many radio
shops, for £10.19.6, but we have
been fortunate in obtaining the
parts at a very low price and
now pass this saving on to you.
If you act quickly you can pur-
chase this for only 39/6 plus 3/6
post and insurance. Note these
features: @ Long and Medium
‘Wave @ Long clear dial with
travelling pointer and slow mo-~
tion drive @ Push pull output approxi-
mately 350 m.w. @ A.V.C. and feed back
® Dust cored H.Q. LF. transformers

@® High selectivity ferrite aerial @ Six tested and guaranteed transistors
@ Printed circuit board for fool-proof assembly @ Economy output circuit gives
long life from PP3 battery ® Permanent magnet moving coil speaker @ Cabinet
size 44in. x 3in. x 1}in. With carrying strap.

You get over 100 parts (list value over £10). In fact everything you need and
easy to follow wiring and aligning instructions. Don’t miss this wonderful offer,
Make up several while you have the chance. Use them as presents and you'll
be loved for ever. Battery 1/9 extra.

THIS MONTH’S SNIP

GARRARD
AUTO RECORD PLAYER
Model 2000

Iy This is one of the latest products of the
F' World’s most experienced maker .of fine
record reproducers—It’s superior features
i include—automatic playing of up to 8 mixed
size records—stopping and starting without re-
Jecting. playi pick up pivols to give low
stylus pressure—large diameter turn-table for max.

stability—adjustments include pick-up height—pick-up
drepping position and styius pressure. Size is 13%in. x 11%in. clearances 43in.
above 2iin. below—fitted with latest hi-compliance cartridge for stereo—and
mono., L.P. and 78. 8 lied lete with ting template and service sheet.

Offered this month at the Bpecial 8nip price of £6.9.6d. plus 7/6 carriage and
insurance.

TRANSISTOR BARGAIN
With carrying o

handle size
10in. x 8in. x
3in. Strongly
made from best
plywood and
covered  two- £t
tone fabric— E-“ 3&%

looks very %%%\%» fiit
it
LR

smart, suitable 15 %

for receiver — §3% 1%
amplifier — ex- 3 §5w3
tension speaker etc.—Originally listed at 28/6—
but offered this month at only 15/~ plus 5/-
post and insurance: also given free with it is a
printed circuit board to suit it and building

instructions for fine two-wave radios. Don’t
miss thiz grand offer.
FOUR-
STATION
INTERCOM.

Will save time and
improve efficiency.

Ideal in home—office
; ——shop—surgery, etc.
Complete outfit ecomprises Master unit and
three substations each of which can call the
master and have full {wo-way working. No
wiring problems as subs fitted with 60ft. twin
flex and they plug into sockets. Also included
is packet of staples—and battery. Nothing else
to buy—£7.15.0, plus 4/6 post and insurance.

750mW TRANSISTOR AMPLIFIER

4 transistors including two in push-pull-input
for erystal or magnetic microphone or pick-up—
feed back loops—sensitivity 5 mjv. Price 19/6.
Post and ins. 2/6. Speakers 3in. 12/6; 5in. 18/6;
6in. x 4in. 14/6.

. ELECTRONICS

(CROYDON) LIMITED

102/3 TAMWORTH ROAD, CROYDON, SURREY (Opp. West Croydon Station)
266 LONDON ROAD, CROYDON, SURREY (Opp. ABC Cinema, West Croydon)
post orders to: Dept. PW, SPRINGFIELD ROAD, EASTBOURNE, SUSSEX

“I have vecemtly had the pleasure of perusing vouy excellent
publications on BASIC ELECTRICITY and BASIC ELEC-
TRONICS, which are now available from owr (RN ZAF) Service
.. 7 CW.K.,, New Zealand.

libraries .

“I have found BASIC ELECTRICITY and BASIC ELEC-
TRONICS excellent publications and look forward to future
publications as available , .. P.J.T., Blackburn,
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BASI

POST NOW FOR THIS OFFER 7,

The New Picture-Book way of learning
ELECTRICITY (5VvoLs)
ELECTRONICS (6voLs)

You'll find it easy to learn with this outstand-
ingly successful new pictorial method—the
essential facts are explained in the simplest
language, one at a time; and each is illustrated
by an accurate cartoon-type drawing.

|
The series will be of W
exceptional value in &
training mechanics and
technicians in electricity, | | e 3
Radio and Electronics. - Electronics on 7 Days Free Tyial.
WHAT THIS MONTH’S =
ENTHUSIASTIC READERS SAY :
n
[} BASIC ELECTRICITY [
. Signature ............ e
|
o NAME.............

BLOCK LETTERS BELOW

FULL POSTAL

ADDRESS .......

The books are based on the latest research into
simplified learning.techniques. This has proved
that the Pictorial Approach to learning is the
quickest and soundest way of gaining mastery
over these subjects.

TO SELRAY BOOK CO.
60 HAYES HILL, HAYES BROMLEY, KENT

Please send me Without Obligation to Purchase, Basic Electricity/Basic
I will either return set, carriage paid,
i good condition within 8 days or send down payment of 15/- (Basic
Electricity) followed by 6 fortnightly payments of 10/-. Down payment of
15/- (Basic Electronics) followed by 6 fortnightly payments of 12/6.
Alternatively, 1 will send 68/- (Basic Electricity—5 parts), 81/- (Basic
Electronics—6 parts) post free. This offer applies to United Kingdom only.

Tick against set required (only one set allowed on free trial).

BASIC ELECTRONICS []



resistors, since these small components. have an
internal resistance which decreases rapidly as the
applied voltage is increased, have a long working
characteristic and do not impose a heavy load on
low inputs.

To fully take advantage of the characteristics of
VDRs it is best to apply them across a high
impedance so that there is maximum variation in
applied voltage. In practice this means feeding them
from the anode of the output valve via a d.c.
blocking capacitor and series resistors.

The blocking capacitor should be sufficiently large
to have negligible reactance to the signal compared
with the ohmage of the series resistors to avoid any
phase change, so a value of at least O-5uF is
indicated.

As shown in the circuit
of Fig. 3 the ratio
R3/R1+R2+R3, without
taking into account the
effect of the VDR, would
determine the percentage
of negative feedback. If
R3 was 5,000Q and it was
desired to have 59% feed-
back, then R1 and R2
should have a combined
resistance of 5,000 19 or
95,0004,

If R1 and R2 are made
equal at 47,500Q each the
shunting of the VDR
across R2 and R3 will
lower their effective value
and thus reduce the
degree of voltage feed-
back, and as output vol- 7
tage rises on peak volume
the VDR’s internal resis-
tance will drop still
further and decrease feed-

Fig. 3; A volume expansion
circuit using a VDR in a nega-
tive feedback arrangement.
At low volume levels, feed-

back accordingly. Thus back approximates to R3/
the louder the volume RI+R2-+R3 and reduces
handled by the output rapidly as volume increases.

valve the less is the per-

centage of negative feedback supplied to the grid.
This is probably an ideal way to approach the

problem and by making R1 and R2 variable the

characteristics of the feedback can be varied to suit

individual receivers and choice.

Matching

There are, of course, very many different types
of VDR but practically any type will suffice for this
purpose and undoubtedly those used in TV for line
or field stabilisation will do. However, it is always
necessary to match the VDR to R1 and R2, that is if
tests indicate that the particular VDR to hand has a
high impedance, so should the resistors and vice
versa. Obviously if it was thought desirable to treble
the value of these components it would be necessary
also to treble the value of R3 if the same percentage
of feedback was required.

Altogether this circuit offers many opportunities
for experiment and by including a switch in the lead
to the VDR normal non-expanded results can be
readily obtajned and contrasted with the modified
output. ||

MICRO TO MEGA

—continued from page 43

the right introduces a negative index. Thus 0-003 is
3=10"%and 7-45is 745 < 1072,

More abolut Roots

From the general expression (a*)y = a*¥ it will be
seen that to find the square root of 10%, the x is divided
by 2. Similarly to find the cube root, divide by 3.

One very important consideration in finding roots
however. The result of dividing the index by the root
divisor must be a whole number and any remainder
must be considered separately as shown in the following
examples:

4/10° = 10”2 = 10*X4/10

5,/10° = 10¥/3 = 10% x3,/100

Examples

The following examples show simple calculations
involving Ohms Law for d.c.
(1) R =2kQ;E = 300V.

300
— > = 150x 107 = 150mA.
=5 = 150x10 S0m
2 E =9V.; I =300mA.
9 9

R = 3x10'=30Q.

T300x 10— 3% 102x 107
A typical example of a calculation involving a square
root is that for determining the resonant frequency of a

tuned circuit:
1

f:"—_‘:
2m/LC
if L = 7-8uH and C = 100pF
1

f="277/7.8 5 10-¢ x 100 x 10~ 12
. 1 1
27V T8 X10® 2710-V78

8
:—10— = 0-057 x 10® = 5-7x 10% = 5-TMc}s.

17-55

Further Uses of Indices

Multiplying base numbers by adding the indices is
similar to the multiplication of numbers by adding the
logarithms. This parallel is not without Justification,
for the common logarithm of a number N = 10* is x,
i.e.if 10x = N then x = log;,N.

Therefore log 10 = 1, log 100 = 2, log 1,000 = 3 etc.

This principle is extended further to produce the
slide rule, which in fact is only an adding device whereby
logarithms are added together, the scales being
logarithmic.

Footnote

A world of warning about the nomenclature of
numbers. The term “million™ is readily understood as
being 108, but there is sometimes confusion about the
word “billion””. A billion is, strictly speaking, 10
although it is sometimes erroneously attributed the
value 10°% :
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H. T. Kitchen describes

An
ELEGTRONIC
GATE

TRACE DOUBLER

(Continued from page 1081 Apri.l)

and many oscilloscopes should be able to

provide them without undue strain. There is no
reason, however, why an integral power supply
should not be incorporated, though this will almost
certainly necessitate an increase in the size of the
equipment plus, of course, some provision for ven-
tilation, which was not found necessary in the
present equipment, which generates very little heat.
Where an external power supply, from the oscillo-
scope or otherwise, is used, thorough decoupling by
means of C18, C19, R16 is essential, otherwise there
is a very real danger of the high-amplitude gating
waveform interacting with the ancillary equipment
or with the oscilloscope’s vertical amplifier. It will be
noted that two decoupling capacitors, C18 and C19,
are used. This is desirable because high value electro-
lytics have an appreciable self-inductance which
renders them less effective at higher frequencies.
C19, being a paper component, is less affected and so
continues decoupling where C18 leaves off. Some
paper capacitors are marked with a band at one end.
This is the outer foil and should be connected to
chassis.

The gate operated satisfactorily at varying h.t.
voltages, these extending from 150V to 350V. At the
lower voltages the output was necessarily restricted,
whilst the higher values only increased the current
consumption, so that an arbitrary value of 250V was
selected. This was a convenient value because it
allowed a measure of decoupling to be effected from
the oscilloscope’s h.t. voltage of 270V. The extra 20V
was dropped by a 1kQ 2W resistor R16 which may
require some adjustment for differing h.t. voltages.

The metal work is quite straightforward and calls
for little comment. The sides are made of aluminium
and are 3in. x 5in., whilst the bottom is a piece of
aluminium 5in. x 8in. The cover, which is
U-shaped, measures 5in. deep x 3in. high x 8in. wide
and is best made up after the front and rear panels
are made up and joined together by the side pieces.
Any errors or alterations can then be allowed for, It
must also be borne in mind that components other
than those specified may not fit in the available space.
The potentiometers and S2 must not exceed 1iin.
diameter and the chassis must be spaced sufficiently
far from the front panel to allow the valves to be
easily removed or replaced. In the prototype a
spacing of 23in. was found to be adequate. The front
and rear panels and the chassis are attached to the
sides by £ in. ¢/s 6BA screws (and nuts), which then
allows the cover to fit snugly all round. This and the

THE power supply requirements are quite modest
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bottom are attached to the front and rear panels by
smail self-tapping screws, producing a strong and
rigid assembly. In the prototype the chassis and front
and rear panels were screwed to the sides, the bottom
was screwed on and then the remaining edges
of the panel were masked off, after which they
were sprayed glossy black enamel. The top cover was
sprayed black crackle after the inside edges were
masked off. All mating surfaces must be free from
paint so that the electrical continuity necessary for
preserving electrical screening can be maintained.
Small transfers on the front and rear panels complete
the “finishing” of a very presentable little piece of
equipment. Note that the “separation” control hag
been labelled “ trace height . This was resorted to
after it was found that the transfers did not include
“separation ” and attempts. to make the word up
from individual letters proved a dismal failure—
except possibly as an exercise in time wasting!

The operation known as “ wiring up ” should not ,
provide any difficulty to the experienced constructor,
though the novice would be well advised to enlist the
aid of an experienced friend, particularly when trying
the gate out for the first time. A few notes, however,
would not come amiss. C11 and C12 must be of small
physical size in order to fit into the available space;
200V components, as suggested, should prove suit-
able, though it is undesirable to reduce their capacity
any further unless R5, R6 are increased in proportion
to a maximum value of 10MQ.

Gating Capacitors

The gating speed capacitors C1-C5 and C6-9 are
wired in series from tag to tag of S2a/b, whilst C5
and C10 go from the second last tags of both sections
to pins 1 and 6 of V1. The switch S! is wired so that
the slowest speeds are obtained with the switch anti-
clockwise looking from the front and the highest
speeds with the switch rotating clockwise. The last
position is connected to earth and puts the multi out
of action, though two 4-7pF capacitors could be sub-
stituted if higher gating speeds were desired. This is
an experimental suggestion which has not been tried
with the prototype. The outputs from both halves of
V4 are connected directly to the output sockets with-
out the usual coupling capacitors since these are
already in the oscilloscope. C15 and Cl6 are wired
directly from the input sockets to S2 and are spaced
away from the chassis. C14 and C17 are wired from



7 VALVE AM/FM RADIOGRAM CHASSIS

Valve line-up ECC85, ECHS1, EFs8, New 1966 Model now available
EABCS0, EL84, EMS1, EZ80.

Three Waveband and Switched Gram,
positions,  Med. 200-560 m. Long
1.000-2,000 m. VHF/FM 88-95 Mcls.
Phil]jps Continental Tuning Insert with
permeability tuning on FM and com-
IF transformers. 400
Kefs and 10.7 Mcfs, Dust core tuning
i circuitry including
AVC and Neg I‘eedback Three waht
output, T
6f a very high scandard Chassis size
13} x 6}in. Height 7iin. Edge illumine
ated glass dial 11% x 33in.

Vertical pointer. Horizontal statlon names,

Gold on brown background.

A.C. 200/250v. operatiopn. Magic-eye tuning. Circuit diagram now available.

Aligned and tested ready for use £18.,19.6, Carr. & Ings. 7/6,

Comp. with Tape, O/P socket, ext. =p’k'r and P/U sockets, and indoor F.M.

a,erla.l and 4 knobs~walnut ar wory to choice. 3 O P.M. Bpeaker only required.
10”

d Quality A., 27/6, 13}” x 8" E.M.I. Fidelity, 42/6.
12%, R.A.82/8, 12" R. A with cone, Tweeter, 42/8. Carr. 2/6.

MULLARD “3-3” & “5-10”
Hi-FI AMPLIFIERS
3 ohm & 15 ohm output

. “8-3" Awmp. 3 valve, 3 watt hi-fi
quality ab reasonable cost. Bass Boost
and treble controls quality sectional
output transformer, 40 cfs-25 kcfs
+1dB, 100mV for 3W, less than 1%

W distortion. Bronze escutcheon panel.

Complete Kit only 7 gns, Carr. 7/6.

Wired ~ad tested £8,10.0.

MULLARD “5-10” AMPLIFIER., 5 valves 10W 3

and 15 ohms output. Mullard’s famous cireuit with

heavy duty ultra-linear quality output transformer

Bagic amplifier kit price Carr, and Ins. 7/6.

Ready built 114 gns, £9- I 9.6

CONTROL PANEL- KIT, Bass, Treble and Volume cont.rolz with 4-position

selector switch for radio tape and 1lin x 4in. escutcheon panel.

AMPL]FIEB KIT AND CONTROL PANEL KIT, £11.19.6, Dxttc, ready wired.

$14.1:

9.8,
2.VALVE PRE-AMP UNIT. Baged on Mullard’s famous 2-valve (2xEF86)
circuit with full equalisation, with volume, bass, treble and 8-position selector
switch. Size 9 x 6 x 2}in. Ready Built $7.19.6,- Carriage 8/6. -

Sk

JASON FM TUNER UNITS. Designer-
approved kit of parts. FMTL, 5 gns.
4 valves, 20{-. FMTQ, £7.10.0. 5 valves
85/-. IV MERCURY 10 gns, 3 valves.
. 4 valves, 28/6.
M HANDBOOK, 2/6.
~ Alignment 8ervice, 7/6, P. & P.

TRIMMERS, Ceramio (Compression Type)—
380pF, 50pF, 70pF, 9d.;
1[3 250pF, 1/8; GOOpF 119,

PHILLIPS, Bee Hive Type (conc.'alr-spuced)
2-8pF, 1/-; 3-30pF, 1/~

KNOBS—Modern Continental types Brown
or Ivory with Gold Centre; i* dia., 9d.
each; 13", Lf= each; Cone. knobs fvory with
Gold Centre 13 dia. 2/9 per pair. Matching
ditto 2/6 e

LARGE SELECTION AVATLABLE.

Metal Rectifiers—STOC, Siemens bridge
250v. 150mA, 14/6. Ditto half wave 250v.
BomA, 7/6, Mullard BY100, 8/6; BY114, 8/~

TUB-ELECTROLYTIOS-CAN
25128, 5012y, 1/9; 8. 8(4s0v. 4/5; §0/50s.
1007195v, 6. 8/a50v.

R/-; $2-32/275y, 4,
4[350v 9/3; 50/501350v 6/6. 16+16/450v.
5/8; 60/250/275v. 12/68; 3%+32/450v. 6/6;
1004200/275v. 12/6.

Volume Controls—5K-2 Meg, ohms.
8in. Spindles Morganite Midget Type
1}in. dlam. Guar. 1 year. LOG or
LIN. ratios less Sw. 3/8, DP, Sw. 5/-
Twin Stereo less 82. 7/6 100k to 2M
ohms with DP Sw. 9/6.
WAVECHANGE SWITCHES, 1 p.
12-way 2p. 2-way, 2 p. 6-way, $ p.
4-way, 4 p. 2-way, 4 p. 3-way, long
apindle, 3/8 ea.

EXPANDED ANODISED METAL—
Attractive gilt finish iin, x }in. diamond
mesh 4/8 sq. #t. Multiples of 6m cat. Max,
size 4ft. x 3ft., 47/6, p]us»carr. Do,, finer
pattern mesh 4/8 sq. tt., multiples of 12in,
max. size 3ft. X 2ft., 27/6 sheet.

AL e
. reels 2. 8/~ b -3
110, Togedo 5foeie s 206720, B16; 30g-38g,

261gn TAPE RECORDER
for ONLY £19.10.0

carr. 12/6

Bargain of the Year Offer
—cancelled Export Contract

Famous manufacturer’s brand new
unused and factory tested 2 speed,
8% and 74 ips. twin track tape
recorder 8 Watt output. Tape
position  Rev.-counter, fast for-
ward and rewind, take 77 reels,
mike and gram input. Straight
through amplifier facilities. Out-
put sockets for ext. apeaker,
monitor or external  amplifier.
Super-imposed gwitching magic

eye recording level and mains neo indi-
cator. Volume and tone controls 77 x 4+
speaker. ‘Attractively styled cabinet
with detachable }id mike and reel storage facilities. A.C. 200/250 volts
operation. Complete with crystal mike, tape spare reel and screen lead ete.

6 VALVE AM-FM TUNER UNIT

Med. and VHF  190m-550m, 86
Mec/s-103 Mejs, 6 valves and metal
rectifier.  Self-contained power unit.

A.C. 200/250V operation. Maglc-eye
indicator, 8 push-button  controls
onfoff. Med., VHY¥, Diodes and high
output Sockets with gain control.
Iluminated 2-colour perspex dia
114" x 4%, chassis size 115" x 4" x 53",
A recommended Fidelity Umt. for use with Mullard “3-3" or *3-10" Ampli-
fiers. Now available as complete kit as illustrated, inc.
er unit. Carriage 7/6.

B g g 1 £10.19.6
Carriage 7/6.

Ditto, but less power unit, £0,19.8, carrlage 7/6.
Cireuit and construction details, 4/8, free with kit.

Alumin. Chassis. 18g. Plain Undrilled,

folded 4 sides, 2” deep, 8” x 47, 4/8;

8" x 6°, 5/9; 10" x 7%, 8/9; 12" x 6",
te.

Alumin, Sheet Bg. 6% x 8",

4/8, eto. 28/6, ete.

Type, 2/8.
Miniature ser. 13",

230/250V.

Jack Plugs. Standard 23" Igranic
Screened Ditto, 3/3
, 213, Sub-min. 1/3.
Soldering Iroms. "Mains 22220V or
Solon 25W 1Inst., 24/6.
Spare Elements, §/8, Bits, 1I3. 85W,

COAX 80 OHM CABLE
High grade low loss Cellular air spaced
Polythene — 3 diameter. Stranded
cond. Famous mifrs. Now ozly .6d,
per yard.
Barga.m Prices—Special lengths:
20 yds. 9)-. P. & P. /6.
40 yds. 17/8, P. & P. 9/
60 yds, 25/=, P, & P. 3/
Coax Plugs 1/-, Sockets 1/-.
Couplers 1/3. - Outlet Boxes 4/8.

BONDACOUST Speaker Oabinet Acoustic
Wadding (1 in. thick approx.) 18 im. wide,
any legvth cut, 2/§ per it., 6/- per yard,

TINNE! WIRE, 22g.  4/-
$1b. ERSIN MULTICORE SOLDER 60/40
4d. per yard. Cartons 6d.,, 1/=, 2/6 eto,

100pF/150pF,

TRANSISTOR
COMPONENTS

Midget: 1.F.’s—465 Ke/s 9/16in.
diam, first, second or third. .

Osc. Coil M. & L.'W. 9/16in. dia.
Midget Drive Trans. 9:1 6/le
Mldgst Output Trans, Push-Puli’
chms vevees Bf=
Elect Condensers—Midget type
1mFd.-50 mFd. ea. 1/9, 100 mFd. 2f=.
12V, Wkg. 15 Choke, 2/6 each.
Condensers 150 v, working: .01 mFd.,
02 m¥d, 03 mFd, .04 mFd. 8d,;
.05 mFd., .1 mPd., 1/-; .25 mFd., 1/8;
.5 mFd., 1/8, ete.
Midget Tuning Condensers. J.B.
“00" 208 pF and 176 pF, 8/6, ditto
with trimmers, 9/6. J.B. 220 pF and
105 pF cone. slow motion 10[ 6. 365 pF
gingle 7/6, Bub. min. $in. Dilemin 100
pF, 300 pF, 500 pF, 7/- each.
FERRITE AERIALS, M,
car aerial coil 9/3.

Midget Vol. Control with edge control
knob, 5 or 10 K/ohms, with switch 4/9;
Ditto less switch §/9.

Speakers; P.M.; 2in. Plessey 75 ohms
15/6, 2%in. Continental 8 ohms, 13/8.
7 x 4in. Plessey 36 chms, 23/6.

Ear Plug Phones—Min. Continental
type 3ft. lead, jack, plug and socket.
High Imp., 8/-, Low Imp., 7/6.

DE-LUXE
RECORD

PLAYER
KiT

& LW,

Incorporatlng
8p. Garrard
Anto 8lim unit and Mullard latest 3 watt
printed cireuit amplifier (ECL 86 and
EZ 80), vol. bass and treble controls, with
8" x §” 10,000 line speaker. .
Contempora,ry styled  2- tone ca.blnet
and off-whit
Dblue-reliet. Size 174" x 16" x 8" A stylish’
unit capable of quality reproduction.
Circuit and const. details 2/8 (free with

kt).
COMPLETE KIT £ I I 9 6
Carr. and ins. 12/6, Ready wired 80/- extra.

» Dluminated perspex oontrol pme] escut-

cheon, 7/8 extra. Four conte:

TYGAN FRET or Vynair, 12 x 12m. 2/~;
12 x 18in, 8/-; 12 x 24in. 4/- e
Reduoced

Boxed VALVE Bargain Prioes

1T4 8/6 | EF80  7/6 PCF80 8/

IR 6/- | EF86  8/8 PCL8S3 10/6
135 8/- | BL33 12/6' PCL84 10/-
384 7/~ | EL34 12/6  PCL85 11/8
3V4 7/- | BL84  7/- | PL36
ECC81 7/- | EYsl 8/- | PLSL
ECC32z 7/- | EYS6 9/ | PL83 -
BCC83 /- ' EZ80 7« | PY33 10/6
ECL80 82

9/-
ECL82 10/- Gz32 9/¢ U225 10/6
ECL86 10/8 PCC84 8/- ULB4 9/-

ting legs 6in. 10/6; 9in. 11/8; 12111 12/6
extra,

Electrolytios All Types New Stock

TUBULAR CAN TYPES
2525V 1/918+8/450V - 4/8
50/12V 1/9116+16/450V b/8
50/50V 2/~ 32+32/278V 4/6
100/25V 2/=| 50+350/350V 6/8
8/450V 2[3 [60+260/275V  12/6
4/380V 2/3 (100 +300/275V 12/8
16+16/450V 5/8 |2000+4000/6V 3/6
32+32/450V 8/8
1000/25 8/9

Ersin M\xltmore Solder 60/40, 44, per yard,
Cartons %/6, etc.

RECORDING TAPE—Reduced Prices

Pamous American Columbia (CBS) Premier Quality Tape at REDUCED PRICES.
A genuine recommended Quality Tape—TRY IT! Brand rew, boxed and fully guaranteed.

Fitted with leader and stop foils,

Standard
5in, 600ft. 18/=
S3in. 900it. 16/
7in, 1,2001t. 21/-

1,2001t. 19/6
1,300¢t." 28/
. & P. per reel 1/-, 6d. on each additional reel.

Double Play
1,200ft, 81/6
1,8001t. 37/8
,400“. 47/

Long Play
900ft. 17/8

SPECIAL BARGAIN, 3111 Message Tape, 150it., 3/8. P. & P. 6d. 3in, L.P, 225it.,, 4/9, Sin,

DP 30 it..6/6,

Pastic Tape Reels o ac 00 00

Plastic Spool Containers a0 oo o

.. 38, 1/8; 6111,2/- 54in., 2/~; 7in., 2/3
5in., 1/9; 5%in., 2/-; 7in:, 2/3

Condensers—8ilver Mica, All values 2pF to 1,000pF, 6d.
Ditto Ceramics 9d. Tub. 450V T.C.C. ete. 0.00L
wFd to 0.61 and 0.1/350V., 9d. 0‘02'0'1/500“1 1/-. 0.25
Hunts 1/6, 0.5 T.C.C. 1/9, etc., ete. Close Tol. $/Micas—10%
5pF-500pF 8d. GOO'Q,OOOpF 1/-. 1% 2pF-100pF, 9d,
100pF-500pF, 11d. 575pF, 5,000pF, 1/6, Resistors—Full
Range 10 ohms-10 meg, ohms 20% % and W, 3d., §W,
5d. (Midget types modern rating) 1W, 5d., 2W, Bd. Hl-stab.
5% LW, 84, (100 ohms-1 meg). Other values od. 1% W,
1/8 etc., ete.
P/hecmo Plugs, 9d. Phonon Sockets (open), 8d. Ditto (closed),
1/-. Twin Phono Bockets (open), 1/3.

We manufacture all bypes Radxo Mains Trans., Chokes, Quality O/P Trans » etc.

Enquiries invited for

8l=; 5. 3/9; 8. 418,

for
by return. 8end for detailed bargam hst 3d, stamp.

RADIO COMPONENT SPECIALISTS

70 Brigstock Rd,, Thornton Heath, Surrey, -
THO 2188. Terms C.W.0. or 0.0.D. Post and Packing up to § 1b., 1/-; 1 16. 1/9; 3 1b.

r smail tion runs.

Hours: 9 a.m.—~6 pm., 1 p.m., Wed.
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R.S.T. VALVE MAIL ORDER CO. i

144-146 WELLFIELD ROAD,

STREATHAM, S.W.l6

brand new

Mon.—Sat. 9 a.m.
—5.45 p.m.
No Early Closing
Open Daily to Callers

PLEASE NOTE OUR NEW ADDRESS

and boxed Tel. STR 0199, 1649
0A2  5/3|6BHE /- | 6K7C  1/87Y4  B/- | 20F2  11/-,78 4/6) DK32 /9 | ECH21 19/- | EM84 6/ | PCCL89 10f= | 8130  10/-| UL84  5/6
0C8  Bj- | 6BJ6  7/6 | 6BK7GT 4/6 | 9BWE 8[- 20L1 15/- | 80 5/ | DK91 5/ | RCHS5 13- | ESU15027/6 | PCF80 68 | SP4  9/= | UMSO 7/~
147 %3 | 6BQ7A 7/ | 6K8M 8/6|10CL 12/6 20P4 14/- | 85A2 8/6 | DK92 7/9 | ECH42 8/- | EY5l 6/-  PCFs2 /- | SP4l  1/6|TU6 13/8
D5 6)-| 6BR7 10/6 | 6K8G  3/-|10C2 12/~ 20P5 12/~ | 150B2 14/6 | DK96 6/6 | ECHS1 5/6 | EYS6 6/3 | PCF84 8/ | SP61  1/-|UU7  18/6
1H5 76 | 6BR8 /6 | 6KSGT 8/8 | 10K1 13/6 25A6  6/8 | 150C4 19/6 | DL70 /- | BCHS3 6/6 | BZ35  4/8 | PCFS6  8/6 | SU25 10/6 | UD9  8/-
1LD5  5/- | 6BS7  18/- | 6E25 20/~ | 10F3 12;- 95L6GT 4/6 | 801 5/- | DL92 4/9 | ECL80 6/- | Ez40  5/6 | POF801 9/9 | SU215012/6 | UY21 /6
INSGT 8- | 6BW6 8/6 | 6L1  9/6 | 10F9  9/9 | 2575 J= | 807 7/9 | DLO3  3/6 | ECL82 6/6 | Ez41 /- | PCF802 9/9 | T4l 9/- | Uv4al 46
1RS 6l | 6BW7 8/8 | 6L6G - 7/-| 10F18 9/- 125Z4  6/3|813  80/- | DLO4 6/- | BCLS3 9/- | EZ80  5/6 | PCF80510/6 | TDD4 7/- | UY85 49
184 51| 6c4 1/ |6L1s 76| 10LL- 10/- |25Z5  7/-|866  10/-| DL93 6/8 | ECLS6 8/6 | EZ81  8/6 | PCFS08 12/- | TH41 20/ VMPAG 19/-
185 8/8 | 605G 4)- | 6Q7G_ 5/6 | L0LD1110/- | %526  8/8 | 954 4j- | DLeG  8/- | BF9  20/- | GZ30  8/6 | PCI'80812/6 | UL0  7/-| VP4B 27/6
1T4 806 | 6C6 3/9 | 607GT 9/ | 10P13 12/6 | 28D7  Bj- | 1625  5/- | DMT0 5/~ | BF36  8/- | GZ32 9/~ | PCL82 §/6 | Uld  7/-| VRI05/305/-
3ad /6 | 6Cse  @l- | 6sA7  7/-|12aHEs 20/~ |30c1  8/6 | 4022AR15/- | DY88 /- | BF37A 9/6 | Gza4 9/9 | PCL83 &/ | U9  80/- | VRI50/305/-
504 6/ | 6CDBG 22/6 | 6807  6/6 | 12AT6 4f6 , 30C15 9/8 | 5763 10/6 | DYs7  7/o | EF30  5/- (KT36 22/6 | PCL84 /- U3  10/-| VI 29/-
505  6/6 | 6CHS 8/~ 63G7  4/- | 12AT7 2/3|30C17 18/~ | 7193 1/8 | ESscC 14/- | EF4l  6/6 | KTel 1%/6 | PCL85 7/3 (U26  10/-| VT3t 59/
354 4/0 | 6Cw4 14/- | 68H7 2/6 | 12aTS b5/9 | 30F5  9/- | 7475  2/6 | BASO 9/~ | EF50 2/~ | KT6s 20/ | PCL86 8/9 | U78  8/6 VUL 6/
5V4 6/~ 6D6  2/9|68J7  5/-|124T7 5/- | 30FL1 10/6 | ATP4 1/9 | EABCS0 5/6 | EFe¢  4/6 | KT81 10/ | PENA4 20/~ | U191 11/- | VU120 9/-
SR4G  8)- | 685  5/9 | 6SK7GT 4/9 | 124X7 4/6 | 30L15 12/- [ ATP5  7)- | EAF42 7/6 | EFs5 48 | K188 98/~ | PENB4 20/- | U251 11/8| VU508 95/-
5U4C 4/ | 6F1 o/ | GSL7GT 4/8 | 19BAG 6/- | 30L17 12/6 | ATP7 4/6 | EB4l 4/6 | EFs6  6/6 | KTW6l 4/8 | PEN45 6/- | US0Ol 12/- WSIM 3§/-
5V4G  8)- | 6F5G b5/~ | 6SN7GT 4j- | 12BE  4/9 | 30P12 10/- | AU2 80/~ | EBO1  8/- | EFs9 4/~ | KTZ41 8)~| PEN46 2/8 | 403  6/6|X78  26/6
5Y3GT 4/6 | 6F6¢  4)- | 6307 8/- | 19BH7 /9 | 30P19 14/- | AC5  6/- | EBC33 6/- | EF91 2/9|ML4 17/6 | PL36  9/6 | Us0l 18/6 X79  41/-
S7iGT 8/« | GFSG  4/8 | BULGT 10/- | 12C8GT 7/6 | 30PL1 11/~ | AZ1  8/9 | EBCAL 6/6 | EF92  2/6 | MLG 1%/6  PL81  7/- | UABCS0 /6| XHI5 §/-
/3012 10j- | 6¥ML  12/6 | 6U5G  7/6 | 12B1 19/6 | 30PL1312/6 | AZ31  %/9 | EBCO0 3/6 | EF98 10/~ | MSP4 12/6 | PL82 5/ | UAFaz 7/- | XP1§_ 5/-
6A7 150 | 6F13 5. | 6veM 8- | 12550T ¢/3 | 30PL14 12/6 | CBL31 £8/6 | ERFS0 5/« | EF183 6/6 | MUL4 4/~ | PL83 6/ | UBCAL 6/6 | XSG1-510/-
6ASG 19/6 | 6F14 12/6 | 6V6G  6/6 | 12J7GT 7/3 | 85A5 1y/- | CK502 &/~ | EBF83 7/8 | BF184 6/6 | MX40 12/6 | P 6/8 | TBCSL 7/~|Y63  7/8
6AC7  8). | 6¥23  9/6 | 6V6GT 7/- | 12K7GT 8- | 35L6  5/0 | CL33 12/ | EBFS9 5/9 | ELs2  3J-| N87  10/- | PL560 14/6 | UBFS0 5/9 | Tubes
6AKS5 46 |6C6  2/6|6X4  3/6| 12K8GT 8/3 | s5W4  4/9 | C¥81 10/- | EBLL 17/ | BL33 17/6 [ N78  15/- | PX4  18/8 | UBFS9 6/ | SEGL 40/~
6AL5  8/- | 6HG  1/8 | 6X5G  4/8 | 12Q7GT 8)- | 3523 10/~ | DAC32 7/8 | EBL21 10/6 | EL3¢  9/8 | Ni08 15/- | PY33 8/6 | UCCB4 8/6| SFP7 13/8
6AMS 9/6 | 675M 6/ | 6X5GT 776 | 128A7 /6 | 35%4GT 3/9 | DAF91 8/3 | EBL31 27/6 | EL4L /3 | NGT1 8/- | PY81  5/6 | TCC85 6/6) 5CP1 30/~
BAMG 9/0 | 675G 2/6 | 7B6  11/-| 12SGT 3/6 | 3525  5/8 | DAF96 6/- | ECCSl 38/3 | EL42  ¥/6 | NGT7 25/- | PY82 5/6 | UCF80 8/6) CV1526 40/~
6AQ5 6/~ | 6J5GT 4J8 | 7B7 - | 128H7 29 | 37 5/- | DCCO0 8/ | BCCS2 Bj- | EL84 4/6 | 0Z4  4/- | PY83  6/- | UCH42 7/-| ACR18
6AB7 22/6 | 676 §/-|705  10/-| 12877 89 (42 a/6 | DE33  8)- 'ECCS3 4/6 | ®Loo  6/- | Pcss  10/- | PYS00 5/9 | UCHSI 6/3 £3.0.0
6AT6 /6 | 6J7M  8/6 | 706 6/- | 125K7 /0 |50B5 /6 | DF70 5/ | BCCS4 5/8 | mros g | poss  oj3 | EYsOl 8/8 | UCLS2 /9 VORO? 27/6
GAUG6 6/~ | 637G 4/3|7D3  8/- | 128R7 5/- | KOC5  6/3 | DP9l 2/6 | ECC85 5/9 | o) o | pogy B2 aj- | ucLss 8/9 | VCR517B
6B8G  2)- | 6J70T 8/6 | 7H7 5/~ | 1987  20/- | 50CD6G 35/- | DF92 /6 | ECC88  8/9 /- | PC -1R19 7| UF4L 9= 30/~
6BA6  4/9 | BK6GT 6/- | TR7  19/6 | 19AQ5 /6 | BOL6GT 6/ | DF96 28/- | ECF80 6/8 EM80 6/ | PCC8L  5/6 | RG5/500 UF8Y 6| VORSLIC
¢BE6 40| 6K7M 5/- | 787 18/6!20D1 10/-175 - 5/- | DH77 /6| BCFs2 6/ | EMST - | PCCSY 8/8 L4l 6/8 .

SETS OF VALVES

SPECIAL 24 HOUR SERVICE , DAF91, DF9L, DKOL, DLO2, DLO4 .. Set of 4, 19/-
OBSOLETE TYPES A SPECIALITY Spec:al 24 Hour DAF96, DF96, DK9, DLO6 .. .. ..  Setof4, 25/

BRAND NEW TRANSISTORS
QUOTATIONS FOR ANY VALVE NOT LISTED Express Mal’ ﬁgﬁ% g;_ 8822 916 8877 8/ 0C82D g,_
b 4/ 81 4/- 0OC83 /-
Postage 6d. per Valve C.W.0. No C.0.D. . F116 8/ OC45 3/6 OC81m/pr 0OC170  7/6
Send S.A.E. for list Order Service At oD St oo S e G R

Manufacturers and Export Inquiries Welcome 0C28 18/ OC 6/- 0C82 6=

UNDOUBTEDLY

THE FINEST RANGE OF TAPE

EQUIPMENT ON THE MARKET FROM Kedo CO

COMPLETE HI-FI TRANSISTORISED TAPE RECORDING SYSTEM FROM 12 VOLTS
IDEAL FOR BUILDING A TAPE RECORDER IN YOUR CAR OR A PORTABLE UNIT.
NOTE THESE OTHER STAR FEATURES % LOW POWER CONSUMPTION s SMALL

TAPE PRE-AMP S8STR/7

All silicon transistor. Zero hum. High gain and equalised
at 73" per sec. to give flat response output. Simple mod.
described in accompanying instructions allows equalisa-

MINICLASSIC PRE-AMP SSPA/50

Tone controlled high gain preamplifier designed specially

for application with the SS3/9. Ail silicon transistor,

Zero hum, requires 12 volt + H.T. High Fidelity complete
SEMBLED

with tone and vojume controls. Separate in- 39 ,_
RECORD PRE-AMP SR/8

puts for crystal ceramic cartridges and radio.
High gain pre-amplifier designed for use with SSHY/3.

All KEDOCO products are fully guaranteed and should you
not be completely satisfied with your purchase we will gladly
refund your money if returned within seven days of receipt.

B, 3 Tifer will X directly & radio, printed cireuit board.
mecord emplifer will ok alrectly romradto, " @y @ | Max. “musie vower 4
microphone. ASSEMBLED ohm speaker. 69, -
- ASSEMBLED -
OR DE R Fo RM %% ‘I%Hl%ggo ELECTRONICS,
ONE WORKS a

TETBURY, GLOS. TAPE OSCILLATOR 88013

Please supply Complete unit incorporating push pull transistor

RECORD AMPLIFIER SSH9/3

Fully transistorised. High voltage H.T. rall de-
rived from oscillator. Provides substantially con-
stant current record signal. 1 volt input sensiti-

SIZE %« COMPLETE FLEXIBILITY IN DESIGN FROM SEVEN BASIC UNITS
POWER SUPPLIES

12 volt, 1 amp and designed to supply
complete tape systerm. 30 volt, 3 amp

tion at all speeds. Suitable for ail mediwm Vity. Power consumption 1mA at 13 volts and | desiened to power Kedoco hi-l 20 watt
impedance heads, Collaro, B.S.R., etc. 29, 6 lmzqk at 75 volts, Latter derived from 4 , | power amplifiers.
ABSEMBLED erase oscillator SSOB. | oo B/ | 12 vort 501, 30 voit 6r-.

MINICLASSIC 883/10

High fidelity 4 watt main amplifier: ideal for use
with SSTR/7 and makes complete tape amplifier.
18 cfs to 30 ke/s, Requires 12 volt + H.T. and will
operate directly from

crystal pickup. 6 transi-
stors and two diodes all
mounted on precision

oscillator giving adequate erase power and record-
ing biag. Ferrite pot core push-pull oscillator,
frequency 50-60 ko. All silicon transistor. Pro-
vides high voltage (75v.) D.C, Rail for operating
record amplifier. High efficiency unit requiring
12v. D.C. at 250mA. The only unit on

the market at such an economical 69, -
vrice. COMPLETE

KEDOCO ELECTRONICS also manufacture a
rapge of 20 watt hi-fi amplifiers. 5520/7, £9.19.6.

$820/8 de luxe, 11 gns. SS20/9 table model, 19 gns -
% Subminiature FMRadio Microphone, S§007, 189/: (standa.

s

power). TV/FM Booster battery operated, bands I and 2, 32/3.

De luxe mains

rd power). SS008, £13. % (Bxtra

model, band

111, 49/-. % Transistors, Zeners, Resistors and Capacitors.SeePractical Electronics fordetails
of these other exciting Kedoco Transistorised products or send S.A.BE. for leafiets.
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the input sockets to VR2 and VR3 and should be
pushed into their respective corners to minimise
cross-coupling both mutual and with V4. It is
desirable for each stage to have its own earthing
point. R1, R2 and the two cathodes of V1 are con-
nected to an earth tag adjacent to V1, to which is
also connected the wiper of VR1. RS, R6 are earthed
to a tag adjacent to V2, whilst the earthy ends of
VR2 and VR3 are connected to a tag adjacent to V3.
The centre spigots of V1, V3 and V4 are earthed to
their adjacent tags, that of V2 being used as an
h.t.+ tie point. This is contrary to commonly
accepted practice and was adopted as a convenient
way of wiring the various resistors that connect to
the h.t. line. R7 is a 15 or 2W component and is
spaced away from the other components in order that
it may safely dissipate its heat. R11, R12 and R13
are connected end-on to the valveholder so that they
point towards the sig. o/p socket to which their
junction is connected. On the rear panel wiring CI8
is held by a clip and has C19 wired across it. The
earthy ends of both should be connected to an earth
tag on the main chassis. R16, which generates some
heat, should be connected between the live end of
C18, C19 and a stand-off tag and spaced away from
other adjacent components.

The wiring when completed should be checked
over for mistakes (we all make them sometimes!)
and the gate can then be tried out. The static voltages
should be measured with a 20k/V meter and should
agree reasonably closely with those given on the
circuit. The voltages on V1 anodes were measured
with VR1 at its central position and with S1 at the
1,750c/s position. AIl the other voltages were
measured with S1 at “off 7. At no time was an
external signal fed into the Y1 and Y2 input sockets.

The gating square wave should be checked on the
oscilloscope and should appear to be reasonably
square. Some sag at the 50c/s position and some
rounding off at Skc/s may be evident but is not
worth worrying about unless it is really severe. If the
square wave does sag or round off to an excessive
extent the oscilloscope can also be suspect unless it
is known to have a first-class transient response.
Rotating VR1 should cause the positive and negative
peaks to transpose, the output being at or near zero

VYV

Above—Y| trace-sine wave as generated 10kc/s. Y2 trace below it
is as reproduced at [0W by a 10W amplifier

Below—Illustration of gating action. Distortion at left due to
excessive sync.

{ }WMWWM‘P
| "MM

~ Above—25ke/s square wave, rise time 2uS. Lower trace, ditto

reproduced at IW by a 10W amplifier

Below—200kc/s sine wave fed into both inputs. Gating speed
17ke/s approx.

with VR1 at its mid position. The fact that VR1 is
at its mid position for this check shows that the two
halves of V2 and V3 are reasonably equal in respect
of gain.

If all seems in order the gate can be checked for
correct operation. In order to do so the gate’s output
should be coupled to the oscilloscope input using a
short length of coaxial and not ordinary screened
wire which has an excessive shunt capacity. The sync
o/p should be connected to the *“ ext sync ” input of
the oscilloscope. For preliminary tests it is convenient
to temporarily connect the Y1 and Y2 inputs in’
parallel, thereby feeding the same signal to both. This
signal should be of fixed frequency and amplitude
since this type is the easiest to display. It is most
undesirable to experiment with varying or different
input signals until some familiarity with the gate’s
modus operandi has been gained, for too many
inputs, particularly those varying in frequency or
amplitude or both, such as an audio signal, will only
tend to confuse.

The oscilloscope’s Y amplifier should be set for
maximum sensitivity and the timebase adjusted to
display a few complete cycles of the input signal.
The Y1 and Y2 gain controls can be adjusted as
necessary. By setting the oscilloscope’s vertical
amplifier at its most sensitive position the chances of
overloading the gate’s amplifier stage is avoided and,
also, the separation control need not be used at the
ends of its travel, thereby avoiding any possibility of
introducing any distortion into the signal due to
excessive over or under biasing. Rotating the separa-
tion control should cause the two traces to separate,
to merge and to transpose without any distortion
being evident. If it is the gate should be bypassed and
the signal examined directly on the oscilloscope. The
effect of the different gating speeds should be noted
and then different inputs can be tried, S2 being used
to select the input that provides the best sync. If a
steady image is difficult to obtain it may be due to it
having a direct harmonic relationship to the gating
speed and a different gating speed should be tried.

The amount of advice that can be put into print
is of necessity limited, whereas careful experiments
on the part of the user are not. The operation of the
gate is by no means difficult, though it may appear
so to the novice. Obviously familiarity with an
ordinary oscilloscope is of inestimable value, for
then the gate is but an extension of it.
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No 21
Mister B

down our street who could

never put a finger wrong. He
was always in demand. Replacing
washers, knocking up pelmets,
changing tyres or gaskets, putting
in windows; from electric bells to
herbaceous borders, it was all the
same to Mr. B.

He called at the shack to
borrow a file, just as I was in the
middle of a ticklish piece of
amplifier building. “ Your fuses—
cor!” said Mr. B expressively.

Now it isn’t that Henry cannot
tackle a blown house-fuse. My
wife had called in Mr. B to help
with the constructional aspect—
replugging the wall. Somehow,
when Henry gets hold of a
hammer the theory of Relativity
takes a twist. I am happier with a
soldering iron.

THERE used to be a fellow

* * *

In fact, I was wielding that
familiar instrument as Mr. B
leaned against the shack door,
scraping at the blade of his grub
screwdriver. He watched my
clumsy efforts for a while.

“Why don’t you use a clothes-
peg to clamp those bits together?”’

he asked. “ Easier than burning
your fingers,” he added, as I
sucked.

Like all the exasperating Mr. B
types, he was quite right. Henry
just hadn’t thought about the

Easier than burning your fingers
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simple expedient. Another case of
Shute’s Mr Honey and the dish-
mop. Yet Mr. Honey, faced with
the prospect of having to resign
from aeronautical research at
Farnborough, had been sure of a
job at the National Physical
Laboratory.

Makes one wonder how many
of these industrial computerised
assemblies, with their sophisti-
cated servo devices, could be
supplanted by a part-time Mr. B
with Ready Reckoner in the back
pocket of his overalls, and pencil
stub behind his ear. Perhaps the
boffins had not thought of the
obvious.

* * *

A little while ago, the Auto-
nomics Division of the N.P.L.
told us that pattern recognition
machines were still a long way
short of the ability of the human
eye. To quote: ““ The outstanding
performance of the human brain
underlines the gap between nature
and cybernatic artefacts”.

Well, our Mr. B wouldn’t know
a cybernatic artefact from a
wooden leg! But even he could
tell at a glance that Auntie
Maud’s postcard about the
weather and her arthritis really
meant she would not be coming
to babysit next Friday—which is
more than any computer could
do, despite all its epitoxical semi-
planar micro-module flip-chips.

It all comes down to practical
know-how in the end. Down to
Mr. B with his odd bits of wire
and a dash of ingenuity. Soft-
landings on the moon are one
thing, but without some equiva-
lent comrade B-ski to polish the
old solar cells, Lunik 1X would
hardly have got so far as a lift-off.

* * *

What I am getting at—hold
your seats, lads, Henry is
approaching the point—is that
there will always be room for the
capable technician. No matter

how complex the design con-
ception, some cost - conscious
manufacturer is going to build in
a few faults with his flap-happy
printed boards and haystack-
wired components.

* * *

In a recent review of a very
expensive tape recorder, the
remark was made that had it
not been for the outstanding
performance the machine would

?ﬁ‘“ﬂ L/W

Without some equivalent Comrade B-ski
to polish the old solar cells.

have been returned to the maker
on account of its atrocious con-
struction. Performance, for how
long, Henry would like to ask?

One of our esteemed contem-
poraries has bemoaned the short-
age of “skilled labour” coming
forward to answer the adverts of
some electronics giants. May we
suggest they are aiming too high.
Instead of recruiting graduates to
refine even more sophisticated
hardware, flashing their sliderules
for brief spasms, then sitting over
the Mephisto crossword while
they wait for Mr. B to mend the
fuses, we suggest they advertise
in these pages for a few “practical
types” with enough working
knowledge of electronics to take
the mysteries within those magic
black boxes in their stride!



YOU ARE AN EXPERIMENTER
IF YOU TEACH RADI0 OR ELECTRONICS
YOU ARE A BEGINNER

YOU NEED RADIONIC

Unique and brilliantly simple. Hundreds of educational establish-
ments—Universities, Technical Colleges, Schools, the Armed Forces—
are already using Radionic for eiectromic instruction. Enthusiastic
owners range from $ to 82 years of age,

Selected by the Council of Indusfriai Design for all British Design
Centres. Featured in Sound and Television braodeasts.

The system is beautifully engineered from top quality British components. No soldering.
No wmains. No prior knowledge needed. Simply arrange components on perforated transe
pareni panel, position brass connecting strip underneath, fix with 6BA nuts and circuit
works with full efficiency. You can then disman:le and build another circuit. Your results

are guaranteed by our Technical Department and News Letter Service. All parts available

separately for conversion or expansion of sets.

UNIQUE! Our “No soldering” printed circuit board for superhet port-

able. Simply insert components and tighten nuts.

No. 1 Set  £5.18.6 14 Circuits (Earphone)

No. 2 Set  £6.19.6 20 Cireuits (Earphone)

No. 3 Set  £10.19.6 22 Circuits (7 x 4in, Loudspeaker output)

No. 4 Set  £14.19.6 %(i tCirl-uits (include 6 Transistor and reflex super-
pts
— Prices (Post Free)

Full detatls from:

RADIONIC PRODUCTS LIMITED

STEPHENSON WAY, THREE BRIDGES
CRAWLEY, SUSSEX

Tel.: CRAWLEY 28700 Trade Enquiries Invited

Practical Layout

Our ‘E’ Series of basic electronic circuits is available separately. Send for
details of £/508 our do-it-yourself computer.

Theoretical Circuit

~Radio Constructor

BUILD THESE

% TRANSISTORISED A.C.
MILLIVOLTMETER

% ECONOMY PARKING
LIGHT CONTROLLER

% HOME OR OFFICE
INTERCOM

IN ADDITION many other first-rate
constructional projects are included in the

APRIL ISSUE NOW ON SALE
PRICE 2/3

~Radio Constructor

I O IR R
AS: H. YOUNG LTD.,
The Sensational
ALL-TRANSISTCR!
Communications Receiver

B HE sy,

S EODYSTONE
ECIO

for use in the home, caravan, car or boat,
H.P. facilities. Only £48 Part exchanges.

Write for brochure

§70-172 CORPORATION STREET
BIRMINGHAM 4
Telephone CEN 1635
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Extend the range of your present test instrumentation
with this versatile Telequipment oscilloscope. Simpli-
fied operation—minimum controls, automatic time
base synchronisation—but top quality construction.
2.75” tube with graticule, contrast filter and rubber light
hood. Bandwidth DC-30Kc¢/s (-3dB); maximum sensitivity
100mV/0.5cm division. Time base continuously variable
from 100usecs to 100msecs per 0.5cm division. Maing
Operated, fully portable. Instruction manual supplied.,
Descriptive leaflet on request.

Obtainable only direct from the country’s largest
specialist manufacturer of portable oscilloscopes for
science and industry.

Servscope is a registered trademark

TELEQUIPMENT

Telequipment Ltd., 313 Chase Rd., Southgate, London N.14
Tel: Fox Lane 1166

Please send me, without obligation, the
descriptive leaflet on the Serviscope Minor.

NAME.

ADDRESS
|
l PW/5
ST S G I G A S R RS N SN N T 2ONT M GO R N R N W ST

w
(=)}

RESISTOR OFFER

106 GRADE I ASSORTED RESISTORS
59% TOL. 220-24M, % to 3 WATT.

11/- post inc.
200 AS ABOVE ...... £1 post inc.
1,000 AS ABOVE £5 post inc.
UNREPEATABLE THIS MONTH ONLY
50 19 ASSORTED ...... 49/11 post inc.

Below are just a few of the many items listed in

our Surplus Catalogue. Send us your name and

address and we will enter you on our FREE

Mailing List.

Cat. No. G12. SPRAG:UE 05y,F' 6000 D.C. tubular condgnsers at
8

your price .., 6d.
.20 + sers—ldeal for

.C. Fd
smoothmg circuits ..........
F3t METALMITE (-1 mFd 350v. D.C.. 7d., p.p
G19 Ceramic 50pF pre-set variables, small type I15 Ceramw 15pF‘
S ADOVE L.t iits e iaiaai.s - 8/6, p.p. 6d.
G3. One 65-140 mFd ceramic sémi-variable condenser plus 3-13pF
compression padder trimmer mounted on right angle chassis bracket,
ready drilled—perfect for V.F.0.s—SSB--still in the boxes..3/11, p.p. 1/6.
H26 455Kc/s general purpose I.F. transformers, brand new in hoxes,
8/6 each or two for 6/6, p.p. 1/-,
50+50pF metal-air spaced variables in magnificent condltii)/%,

s D.D.
F20 100 wire wound varigble resistors, suitable for speaker
muting, etc..............oiinns
CeramicI.O. valvebases ...........
Ceramic B79 valve bases—can fittin
Multi-purpose DIMMER SWITCHES, perfect for llghtlng motor
speed and a thousand and ong uses in control circuits 176 spec;}gl
........ s D.D.
JHLF, 1. brand new, contains 2 x 3,in. dia,
Aladdin formers thh nine turns each of 185wg and padders of 110pF

1nd1v1dually screened, reduced price ............ ... 2/6, p.p. 6d.

IR7 :-METRE EQUIPMENT—Transmitter type 1985, with crystal

and valves as new condition—few only—a real hargain—conversion

details have appeared in many popular magazines. 9.72M c/s 14;5‘

Modulator Unit for above, almost new miniature valves Would make

a good modulator on its own or w1th X1985 . . . . . . 15/-, p.p. 4/-
SPECIAL PRICE 25/- the pair, p.p. 4/-

Modulator Units as above—no guarantee—can be made to work.
Parts worth more than our priceof . .......... 5/-, p.p. 1/9; must clear.
Single pole single throw switches with self return action, perfect
for “‘test’” or ‘‘net’’ switches................. .... 5
Single pole single throw panel mounting switches, bakelite toggle—
ceramic insulation. BULGIN .................... , D.D. 6d.
LAI FERROXCUBE ferrite pot cores at less than half glllﬁe norn;ﬁl
- D.D.
..1/6, p.p. 6d.

ag boards, double edged, 2¢in. wide—new .

OUR BEST BARGAIN YET—

Buy a Type 35 Twin Speed, Slow Motion Drive unit, originally intended
to increase the bandspread of the R.1155 but are just as efficient on
any receiver—easy mounting—finished in attractive, polished black
bakelite—areally professional job—NEW .................. 8/11, p.p. 1/6

BE WISE—DIODEISE!

$T14 is a semiconductor equiva-

lent for valve series 5Z4, 5V4,

5Y3, 5U4, 5W4, etc.

8T14 employs built in surge

limiter — instant warm up —

no drift !

8T14 is space saving, has an

almost indestructible casing—

professional finish.

8T14 is suitable for Audio,

Radio, Amateur, HiFi and

Electronic equipment.

8T14 is supplied — packed —

with full details.

$T14 is 55/-(c.w.0. inc. p.p.)

All ouy terms ave strvictly Cash with Ovdev— Postage
as indicated.

ST14 is one of the most efficient rectifiers ever invented.

ST14 will fit any rectifier circuit within normal HT ratings.

ST14 is no gimmick but a standard production unit from the U.S.A.
which is fast gaining popularity in this country.

K. L. DISTRIBUTORS

“Run by Enthusiasts for Enthusiasts.”
6 WINDSOR ROAD TODMORDEN LANCS




No. 7

AMATEUR RADIO CLUB

6
VERULAM g
T
A

being towards the end of 1961 when a short

wave listener, Brian Cockell, concientiously,
worked through the R.S.G.B. call book, extracted
the names of and addresses of some 100 local
“Hams” and wrote to each one individually inviting
them to a rendezvous at the “Red Lion”, St. Albans,
with the object of forming an amateur radio club,
and partaking of wine in the process.

His efforts were most successful and a committee
was duly elected under the steadying hand of C. F.
Thomas, G3EKU, whose connection with radio goes
back to World War 1, while at one stage he held an
Artificial Aerial licence and was connected with air-
ships. ‘

The Club membership, which is steadily rising,
includes some 36 licensed operators. Meetings are
monthly at Hedley Road, St. Albans, where visitors

THE Verulam Amateur Radio Club came into

Affiliated Societies Contest last year. Logging G3LXP, on the key
G3JDG. Gear, “LXP” 10 watt Tx, s.w.r. bridge, Z match, 888A.

Two hours to go and the coax on the Cubical Quad comes adrift,
one of the many incidents on NFD.

are always welcome and a quick word with the
Secretary G3PAO, 6, Leggatts Wood Avenue, Wat-
ford, Herts. (WATford 25526) will bring full details.

Club finances are under the watchful eye of our
lady treasurer Miss P. Connelly who incidentally is
also licensed. Her “‘stirling” efforts include creeping
across a dark meadow last year at three in the
morning to operate in V.H.F. Field Day.

The Club’s “newspaper” consists of a monthly
news sheet sent to all members, edited by G3LXP
and dispatched piping hot from the press by our
“printer” Wilf Whitehouse G3SKB.

A regular feature is the Club “Owls Net” on
1980kc/s, Saturdays. This usually starts up about
10.30 p.m. with everybody “having to cut it short
tonight”, and finishing with a final ragchew around
2.0 am.

Most contests are entered including N.F.D.
V.HEN.FD., M.CC., etc. Last year a small
group of keen types went on safari to nearby Salis-
bury Hall to rig up a station and take part in the Top

Continued on page 66
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A SHORT SERIES FOR THE EXPERIMENTER

OSCILLATOR

CIRCUITRY

R. Leyland

3_A.F. OSCILLATOR NETWORKS

phase-shifting networks without distortion are

sine waves. However, changes do take place in
their amplitude and phase. . The output wave is
usually smaller in amplitude and shifted out of
synchronism by a fraction of a cycle, or so many
degrees.
* It is convenient to represent a sine wave by dn
arrow called a complexor. The length of the arrow
(see Fig. 1) is the peak ampiitude of the wave, and
by turning the arrow through the corresponding
angle, .the level at any other point of the wave is

THE only kind of waves that can pass through

Leading Lagging

! eading
E vin
;
t
1

Vout
/

Vout

Phase angle
tLag)

1
]
E
' F;hase
--‘ /1: fag
. 1?c|§
=360

Fig. 1: Method of representing the attenuation and phase shift of
a sine wave by means of a complexor diagram.

Fig. 2: The frequency responses of (a) high pass; (b) low pass

energy, and this causes its current to lead the voltage
by 90°. When the current from a capacitor passes
through a resistance, the voltage across the resistor
will be 90° ahead of the voltage across the capacitor.
If, as in. Fig. 2(a), the output is from across the
resistor, it will lead the input voltage, although by
fess than 90°. On the other hand, if the output is
from across the capacitor, the output voltage will lag
on the input.

Frequency Response

The actual amount by which the output voltage
wave is shifted relative to the input depends upon the
frequency and, in many types of network, phase
shift is accompanied by attenuation; i.e. as the phase
shift increases, the output becomes smaller, The
vertical arrow or complexor representing the input
remains the same, but as the frequency is varied, the
other complexor representing the output swings to a
new phase angle and also changes in length.

In so doing, it will trace out a path or locus
depending upon the type of network. Quite often the
locus is circular, although in the case of the simpler
networks (Fig. 2), only a semi-circle.

In the diagrams, the locus curve, dotted, shows how
the alternating voltage of the output terminal marked
S changes as the frequency is varied. At the points
on the locus corresponding to a series of frequencies,
the complexor is drawn in, giving the magnitude and
phase of the output at these frequencies.

networks, It will be noticed that the frequencies are shown
Leading Lagging Leading _ lagging
(a) b (b) P TN, 00251
Vin R Vin N
O O1uF s N
18kQ \
LS s \, Y s o5m
i \
\ :
Freguency B 1 Frequency
\CRS increasing Vin o~o%1|= Vout ‘ﬁ Jlncreaslng
!
T I
Q Q o= } oQ P
72t
f1——l— =1061¢/s f1= i =1061¢/s ’
T 2nRC T 2rRC

obtained, A vertical complexor represents the input
to the network, and another tilted complexor, shorter
in length, represents the output. The angle between
them is the amount of phase shift.

There is no phase shift in a network containing
only resistance, but a capacitor stores and releases
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as half, twice, etc., of a special frequency, fi, which
can be calculated from the values chosen for R.and
C. The value of f1 can be altered without changing
the impedance of the circuit at f; by multiplying
only the capacitance values, since this leaves the
reactances unchanged. In the formula C is in farads,



SURBITON PARK RADIO

AMPLIFIERS - TUNERS JERECRILT

ARMSTRONG 221 10-10 watts Stereo, Mag PU and Filter. Cash £33.15.0
Or Dep. 135/- and 8 m. pymits. 49/6. ... ... 2 OgRoens0000G (H.P. Price £36.9.0)
ARMSTRONG 222 10-10 watts Stereo Amplifier............ Cash £27.10.0
Or Dep, 110/- and 12 m. pymis. 40/4. .......... oooieiinnns (

ARMSTRONG 224 ¥.M. Tuner Powered.
Or Dep. 90/- and 12 m. pymis. 83[=. . ... oo ooeooennt
ARMSTRONG 223 AM/FM TUNER Powered
Or Dep. 115j- and 12 m. pymits. 42/2...........
ARMSTRONG 127 MONO 5W with AM/F'
Or Dep. 106/- and 12 m. pymts. 38/10
ARMSTRONG 127 STEREO as above Stereo amp..
Or Dep. 150f- and 12 m. pymis. 55/-. ... veeiiiiia e
ARMSTRONG 227 MONO 10W amp. with AM/FM.
Or Dep. 147/~ and 12 m. pymts. 58/10 :

ARMSTRONG 227 STEREO as above with Stere
Or Dep. 211J- and 12 m. pymts. T4, ....oovnnnn
ARMSTRONG 226 STEREO as above, but M
Or Dep. 260/~ and 12 m. pymts. 88/-............
Teak Cases for all Armstrong Units. ... £3.10

MOTORS -PICK~UPS IR

GARRARD SRP10 Mono
GARRARD Model 1600 Mono
Or Dep. 34/- and 6 m. pymis. 26/-..
GARRARD Model 3000 Stereo Lightweight arm. sh £11.11.!

Or Dep. 47/- and 8 m. pymts. 2B5I6.. ... ..o oiiiiiiin (H.P. Price £12.11.0)
GAREBRARD S.P.25 Less cart.: Single player.

....... ash £12.10.0
Or Dep. 50/- and 8 m. pymts. 276 ............... (H.P. Price_£13.10.0)
GARRARD AT60 Less cart.. Heavy table. .Cash £13.0.0
Or Dep. 52- and 12 m. pymis. 19/-. .. .. ...........out P. Price £14.0.0)

GARRARD LAB80 Push button oper .10.0
Or Dep. 110/- and 12 m. pymts. 40/4. .14.0)
GARRARD 401 Transcription T: ash£32.10.0
Or Dep. 130/~ and 12 m. pymts. 47/8...... (H.P. Price £35.2.0)
GOLDRING G66 Mono Single Player.........c.o.covue.es Cash £11.11.0
Or Dep. 47/- and 8 m. pymts. 26/6. ... .............. ..(H.P. Price £12.11.0)
GOLDRING GL68 Less cart. Pickup lift.... .Cash £19.10.6
Or Dep. 7816 gnd 12 m. pymts. 28{7......... Ahancnnng P, Price £21.1.6)
GOLDRING GL70 Less cart. PU. lift. Heavy t .Cash £29.18.6
Or Dep. 120/6 and 12 m. pymts. 43[9. ..o viee oo vnn _(H.P. Price £32.5.8)

TERMS: C.W.0. or C.0.D, ALL ITEMS CARRIAGE FREE
Leafiets available upon receipt of 6d. stamp

48-50, Surbiton Read, Kingston-on-Thames, Surrey

Phone KiN. 5549 Hours 9 a.m. to & p.m. daily (1 p.m. Weds.)

YOUR CAREER in
RADIO &
ELEGTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. LR.E. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronic subjects only.
Fullest details will be gladly sent without any obligation.

"To: British National Radio School, Reading, Berks.

Please send FREE BROCHURE to:

NAME Block
ADDRESS Caps.
oo e Please
5.66

BRITISH NATIONAL RADIO SCHOOL

Rear 5

sockets Rt 0 e . 3,

duplicated

on front panel Dual concentric
gain controls for

tnstant comparison

. of original and

recorded signals

- VERSATILITY

MONO/STEREO HI-FI TAPE LINK

Twin playback pre-amplifiers
! Push-pull bias/erase
oscillator

Twin' recording
amplifiers e

Twin
| recording
recording amplifiers and evel meters

playback pre-amplifiers

PRICE including
power unit £46. 0. 0.

Designed for use with 2/2 or-2/4 track heads

Built to the same high standards as our tape record-
ers and decks this HI-FI TAPE LINK has been
developed for use with your high fidelity equipment.
It is capable of giving superb results when matched
to one of our Mark 5 Series 3 decks fitted with the
appropriate heads. Write for full details of this
amplifier and deck and complete range of tape

Frequency correction
for 4 tape speeds

recorders.

BRENELL ENGINEERING CO. LTD,,
231/5 Liverpool Road, London, N.1. :

Telephone: NORth 8271 (5 lines) GD378
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IMPROVED "% .- ACCURACY

AND

RELIABILITY

The Mk. 4 MULTIMINOR is an entirely
new version of this famous Avo instrument
and supersedes all previous models. It is
styled on modern lines, with new high stand-
ards of accuracy, improved internal assemblies,
and incorporating panclimatic properties.

Modern styling in light
grey with legible black
engraving.

Constructed to with-
stand adverse climatic
conditions,

Ever ready case, includ-
ing leads, prods and
clips,

The instrument is supplied in an attractive black
carrying case, which also houses a pair of leads with
mterchangeable prods and clips, and an instruction
booklet. It is packed in an attractive display carton.
Robust real leather cases are available, if required,
in two sizes, one to take the instrument with leads,
clips and rods, and the other to house these and
also a higl? voltage multiplier and a d.c. shunt.

Improved internal
assemblies,

Re-styled scale plate for -=:
easy, rapid reading,
2 basic scales, each
2.5 inches in length,

New standards of accure
acy, using an individual

calibrated scale plate:
d.c. ranges 2.25% f.s.d,
a.c. ranges 2.75% fs.d.
Avazilable accessories in-
clude a 2500V d.c. multi- D.C. Current: [00pA fs.d.—IA f.s.d.in 5 ranges. Resistance: 0-2 MQ in 2 ranges using .5V cell.
plier and 5, 10 and 25A A.C. Voltage: [0V f.s.d. —I1,000f.s.d.in5 ranges. Sensitivity: 10,000Q/V on d.c. Voltage ranges.
shunts for d.c. current D.C. Voltage: 2.5V f.s.d. —1,000{.s.d. in 6 ranges. 1,000Q2/¥ on a.c. Voltage ranges.
measurement, D.C. Millivolt range: 0 —]00 mV f.s.d.
@ Write for leaflet
& ILTIP AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I - Phone: VICtoria 3404
MMi7

BROADWAY ELECTRONICS VALVES 0 oot curnanvece:

l sETs 1R5, 185, 1T4, 384, 3V4, DAFIl, DF91, DK91, DI92, DL94.'

Set of 4 for 15/-. DAF96, DF36, DK96, DL96, 4 for 24/6

92 MITCHAM RnAn, TnnTlNG’ s-w-l7 1A7GT 7/6)10C2 11/6 D'H76 316 EF;5 5;- PFL20017/6 UCLS3 9;3

1H5GT 7/3 | 10FL 9/9 DH77 4/-|EF86 '6/9{PL36 9/6) UF4l

. INSGT 7/9| 12AT7 DHS81 12/8 | EF89 4/8 i PL81 k75 =
Phone: BALham 3984 . iR5 4‘9 12AU6 4/9 DK32 759 EF9L 259 PL82 5/’5 gggg 21’9
BRI R DR DlEm, i o o
i H i - 3 L8 6/3 | UL44  15/-
(four minutes from Tooting Underground Station) 1T 2/3 | 12K7GT $/6 | DK96 6/6 | EF184 6‘9 PL500 14’/- TL84 ?;'9
- 8A5 6/9 | 12K8GT 8/6 | DL33 6/9 | EL33 6/6 | PL801 7/6{UY21 §/9
3Q4 5/6 | 12Q7GT 3/6 | DL35 5/-| EL38 11/9|PX26 7/9|UY4l 4j9
. 384 4/9)120L1 11/9/DL92 4/0IEL4l 7/8| PY32 9/-1UY85 4/9
GARRARD 4 SPEED DECKS wrru CARTRIDGE. Auto- 3v4  5/6/20P8 10/9|DLo4 5/6 | EL84 43| PY33 9/-{VPLB 11/-
changers: AT60, £10.0.0; 3000, £8. 8- 00, £7.7.05 1000, £660' 5U4G  4/8|20P4 13/6/DL96 6/-| EL90 4/8|PYso 5/3| w76
Autoslim £5.5.0; De Luxe Awntosii; h plug-in head, £5.15.0. SY3GT 4/11|20P5  11/6 DY86 6[9 EM80 5/9|PYSL 5/8{W77  2/9
BT e PR AR R e RSTHR RN Rt ¥R B TaImem S o
v LisOe or plin (o} 0ar each. - - 5 P 9
e e e e S pinm WEAT N RS G M
CARTRIDGES: Ronette Stereo 25/- Acos GP67, 15/-; G.C.2 2 1 -| EY! PY801 6/8|Transistors
o - P - 6AQ5 4/9|30L15 10/3| EB91 2{-| EY&6 /- | TH21C 9/6|ACL07 18/6
Surard 15l M0 shlls o, BB S BCrSR Sl B0 i R 5w Gnd s oo B
o + o 20 x 10 25 8/6]AD140 23/6
?},’,E‘};i‘;’? 1&%&?2&5&% coTvng\Zzg mcoréls,?rne:ﬁ?ele;nd s a.f 6BE6  4/3|30P12 /6| EBF80 6/-| Ez80 4/-| U26 8/9| AF102 25/~
45/~ P. & P. 5/-. “BLAKE" Heayy Duty Ca methth port 2xisx 6BJ6  5/8|30P19 13/6| EBFs3 7/6| Bz8l 4/8 | U47  8/8| AF1l5 /9
gin. Baffle fin. thick Covered Rexing ani air, £5. P. 10/-. 6BWG 7/9 30PLL 0/6 | EBFS9 5/9|G233 12/6| U409  9/6|AF1I6 6/9
Extra baffle for 8 or 10in., 8/6. “BLAKE LUXE" vensered with 6F13  3/8| 30PL1310/9 | ECC40 6/9| KT6l 6/6 Us2  4/6|AF117 &)=
wood-grain Formioa and standing on smart 6in. legs, £6.5.0. P. & P. gg“ g;' ggxr}é‘}r%lé %S&% 2/9 KT853 /- | U78 3/6|AF118 17/6
1o/~ “HAYDON" 164 % 15 x 7in,, fabric_covered, suitable 12in. 28 - oT 6 /9| N1 /8| ULol  9/9|AF124 10/-
speaker, 45/~ P. & P. /6. Crystal Mike 200C replaces BM3, 30/ 6K7G -1/8|35W4 4/6| ECC83 7/~ N78  14/9) U301 10/9|AF125 10/6
P - 27 Stand for same, /6. P P. 1/9. Guitar Plck-up with 6K8G 4/3| 35Z4GT 4/6| ECC84 6/3| PC97 /9| UBOL  15/- AF126 10/-
Screened Lead, 12/6. &P 64. CrystalLapelMxke, 716, Neon Panel - 6K8GT 7/6 | 53KU  §/-| ECC8S 5/6| PCC84 5/6| UABCS05/9| AF127 9/6
L1ght Arcolectric 240v AC, 2/6. . &P, Sd Tape Spools: 3in., 9d.; gg%% 2}3 286“32 15;2 %8%33 Z;Ile ggg?gs ;ﬁ gi‘%gﬁ g’s gggg %96
G L 60 oo g\ AL o | om0 Rk 98| UC o0 g
= = F80 6/=|0C44 4/3
A N o TG, T Tip. B1g sacr. Qonb. To, 6o Bl OCTL, aIM: 6V6GT /6| CLss 9/6| ECHA> 8/3\PCFas &/3|UBFay 5/9(004s /3
/- RF Packs—1 0044, 2 OC45, 8/6. AF Pacls—1 OC8ID, 2 OCEL, 6/- 6X4  3/6|CYL 12/6| RCHB81 5/9| PCFBOL 0/6)| UBL2] 9/-10C65 22/6
AF Packe1 GETII, § GETLI, 5/6, OC26, 28, 29, 7/6, ORP1Z Light 0T G5 | DaRor /0| BoLso /3 |PoLes ofs| Uocss 6i6locrs 516
Cell, 7/6. Diodes OA8I, 2/3, OADL, 1/9. P. & P. on all these 6d. 705 79 | DAF96 6/~ ECL82 /9 ggigz /I?-. UCFs80 8/3 gggg g&g
PIECES with cord and 3.6 mm plug. 8 ohm magnetic 3/- 706 5/9| DCC%0  @/9) BCLS6 8/8) paygs g | UCH21 8/-
EAgam. 4= 180 ohm Magnetic with olip, 6/6; Crystal, 4/~ P. & P. 6 7H7  4/9| DFS8 V9| WF39  8/9| paras ’6 UCH42 §/- 808313 Slg
/ 082 Af
R 7Y4 5/- | DF91 2/3 | EF41 8/3 | PENA4 /6| UCHSL 6/8 0C82D 5/6
SPEAKE?S.O ELA% Hegv% duz%/geramig’ ng[asgréet 1100‘(111}31m=,s3 9BWA 6/6|DF96 6/-|EFs0  4/9| PEN383 9/6 | UcLs2 %3lociro 776
10in. round, 10 x 6, 15 or 3 ohm . P. in, roun or
ohm, 38/6. P. & P. 3/6. EMI 13} x 8in. 15 or 3 ohm, 42/6. P. & P. 3/6. RE ADERS RADIO
Stockists for Bagle Products, Goodmans, W.B. Wharfedale, Bakers,
MR IR iRt hRa || | MRS e £ TONBUAY, SARDENS
B e e o hons Ade doslers. 2 o LONDON, N.i6, STA 4587 ESSEX. CRE 744l

Postage on 1 valve 9d. extra. On 2-valves or more, postage 6d. per valve extra.
Any Parcel Insured agsinst Damage in Transit 64. extra. .




R in ohms.

Alternatively, the impedance of any of these
circuits can be altered without changing fi if the
capacitances are multiplied by the same number used
to divide the resistance values, e.g., to double the
circuit impedance, leaving fi unaltered, double the
resistances and halve the capacitances.

Resistors are made in preferred values, and will
not give a required frequency exactly. This accounts
for the frequencies 1061 c/s, 1160 c¢/s, 1181 ¢/s in
the diagrams, which are the nearest to }000 c/s using
fixed resistors.

Once component values have been chosen, a locus
diagram for the network will show how the output
varies with frequency above and below fi. What this
special frequency is can be seen from the diagram,
e.g. in Fig. 2, f1 is the frequency at which the output

-

af1,-"" P
B

. Leading  Lagging

to vary the phase over a very wide range while keep-
ing the output constant in amplitude,

All that is needed is a centre-tapped input voltage.
For this we can use two equal resistors, or a centre-
tapped transformer, but the most useful arrangement
is probably a “ phase splitter ** using a valve or tran-
sistor. The circuit is shown in Fig. 3. The phase of
course varies with frequency as before, and f1 is now
the frequency of 90° phase shift. The output is
constant and equal to the ““ input voltage ” which is
half the total applied voltage.

An important point is that the anode voltage of a
valve is in antiphase to the grid voltage, while the
cathode voltage is in phase with the grid. This
reversal of phase means that for circuit (b) of Fig. 3,
the locus diagram is turned through 180°, so that the
output is lagging the input instead of leading as with

Leading

Lagging

Frequenc Frequency
ncrsasing Rg increasing
[V
out
= 1
= —— = 1061¢/s
f1 P f g- J,;

Fig. 3: Phase shifting arrangements with a constant output.

is 70% of the input, and the phase shift is 45°.
Capacitive reactance decreases with frequency, so in
(a) the phase shift and attenuation are greatest at.low
frequencies, while in (b) phase shift and attenuation
are greatest at high frequencies.

Notice how as the phase shift increases to 90° the
output decreases to zero. We thus have a complete
picture of the response of the circuit for different
frequencies.

Constant Qutput

It can be seen that although the circuits of Fig. 2
have.a semi-circular locus, in both the output varies
down to zero because the complexor radiates from
the point Q. If the end of the complexor can be
moved further up the diagram until the complexor
becomes a radius as in Fig. 3, it will then be possible

Leading
- - Fl
.
Sa, o~ Vin
c c c Y
O'OWF OOWF  O-OWF ,
[
Po—l S \
I R R X Fre
i . quency,
W Ek’}? E_’g E g Vout : increasing
1
Qo . - OQ “
= ey \
) 2TWB RC 8 Y out
=1160¢/s N e}
. . AT 'y
High—pass AR 1
1
§

@ 2f1
. f1

Lagging

circuit (a). Grid (or cathode) potential is in antiphase
to anode potential (referred to point T as zero
potential). Both are additive across the phase-shifting
circuit.

In this arrangement the phase can be varied by
changing the value of R and C, and the ouput will
remain constant, providing the values of RL are low
so that no appreciable change in loading occurs. Two
such circuits in cascade can give an overall phase-
shift of 180° and this can form the basis of a very
satisfactory type of a.f. oscillator.

Ladder Networks

To produce this phase shift of 180° by means of a
ladder network requires three sections. The locus
diagrams (Fig. 4) of ladder networks consisting of
equal resistances and equal capacitances are not quite

Leading Lagging
[P =~
‘\
Vin LR S
R R R v
33kn 33kQ 33KAQ \
P s )
. i
i Frequency | 4
vin O-%1 00%1 0.81 LS increasing !
TP T |
Qo- y —0Q I
6 ‘
ft=7rRC vout_,/ 0-1254
=1181¢/s /
. N ‘ o =0025f1
Low-pass ML -7

(b}

Fig. 4: Frequency responses of ladder networks having three equal sections.
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circular in shape. Because the network has three
sections, the locus curves into the third quadrant,
reaching zero at 270°.

The output at fi, here the frequency of 180° phase
shift, is almost too small to show on the diagrams
since it is only 1/29th of the input voltage, but this
does not prevent the network from being successfully
used in an oscillator, providing there is a sufficient
amplifier gain. Since a single valve or transistor gives
a phase reversal in the usual arrangement, an
oscillator using a single valve or transistor is possible
with a ladder network.

The 180° phase shift of the network is cancelled
out again by the phase reversal of the amplifying
stage to give an overall phase shift of zero as is
required for oscillation.

It should be noticed that with these ladder net-
works, the frequency is six times higher for shunt

R C
Bk OOWF

shift, while a low-pass network produces a phase lag.
If we combine the two we might expect that at some
frequency the two phase shifts would exactly cancel,
making the effective phase shift zero.

This is in fact what happens in the three networks
of Fig. 5, and the output also passes through a
maximum at fi, the frequency of zero phase shift,
although this maximum is only one third of the input
voltage. The output therefore is slightly peaked at fi
which is at the top of the circular locus, this time a
complete circle, but this peaking of the output is
relatively unimportant, ‘

What matters in a phase shift oscillator is the
phase shift, which takes place with any variation of
frequency about fi, since oscillation can only be
maintained at a frequency where the overall phase
shift is zero.

The third of these circuits, Fig. 5 (c) is the most

P
Vin

Frequency
increasing

— T T~

Lagging

Leading

01,

S 2ft

Pty Y, w0 S
. R
Vin C 15 Vout
Q01 kO
MF
Qo : oQ | Qo

(b) 'High-pass, Low-pass’

(a) 'Low-pass, High-pass’

fi= =1081¢/s

S
ZNRC

(c) Wien network

Fig. 5: Three networks having the same “‘peaked” frequency response.

capacitances and series resistances than vice versa,
assuming that the component values are the same in
both circuits. This is why in Fig. 4 the series resist-
ances in (b) for a frequency of roughly 1kc/s are six
times as high as the shunt resistances in (a).

Used in a transistor oscillator, the frequency would
be somewhat different owing to the loading effect of
the transistor.

Zero Phase Shift

It only makes sense to employ a phase shifting net-
work to produce zero phase shift when this is
obtained at one particular frequency, which in an
oscillator determines the frequency of oscillation,

A high-pass network produces a leading phase

R
1BkO O O1uF
!
Q S
= C C = R R
O OuF Q- O1uF. Bka 15k0
Vin Vout Vin c Vout
"F-omr-'
p P po— ¢ oP
(a) ‘Bridged-T’ (b) 'Bridged—T’
——
H=3RRC

Fig. 6: Three networks with the
same “‘valley” response.

62

=1061¢c/s

widely used. It is the Wien Network, but all three
have the same frequency response, as shown in the
locus diagram. At f; the phase shift is zero, so
positive feedback applied through the network in an
oscillator will produce oscillation at this frequency.
Usually negative feedback is also applied, and this
will alter the locus diagram, moving the end of the
output complexor upwards from the point Q. This
should increase the rate at which the phase angle
changes with frequency variation, so making the
circuit more effective.

The combination of positive and negative feedback
forms a bridge circuit, and since there is zero phase
shift at fi, a balance or null at fi would be possible,
as in a Wien Bridge for measuring purposes, but in

Leading a Lagging

' V| Frequency
increasing

!

. c 13
Vin k) Vout

Po =
(c) Wien network (inverted)




TIMERS
£3. 10. 0 each

(Cases extra at 16/-
each)

TIMERS are supplied
complete with socket
and circuit diagram
and provides a
variable ‘ON’ variable
‘OFF" control

ELECTRONIC
| e

TIME RANGE

3 - 8 seconds each channel continuously adjustable
(Range can be altered by changing capacitor).

SUPPLY
240 - 250 Volts A.C.

RELAY CONTACTS

Single pole. Normally open. 5 amp 250 volts. None
inductive.

CONSTANT VOLTAGE TRANSFORMERS
Input 190 - 260 volts 50 cycles. Output matched to

Half Wave Rectifier to give 310/340 volts. 30 MA
D.C. Transformer only. £3 each. (Ideal for front
ends of power packs).

LIMITED OFFER ONLY — SEND CASH WITH ORDER TO:

E.C.I. LTD.

34]a SOHO ROAD HANDSWORTH BIRMINGHAM 21

NEW FROM PITMAN

Telecommunication
Principles

R. N. Renton

One might have thought that a book on principles could
have remained unchanged and valid indefinitely, but such
has been the pace of developments in telecommunication
during the last decade or two that a revised edition of this
standard work was thought necessary. The biggest single
change is a new chapter dealing with semi-conductor
devices (Theory and Application). In addition the book
deals with properties of new magnetic and dielectric mat-
erials (including square-loop materials and ferrites). The
revised City and Guilds Syllabuses are fully covered and
recent questions have been added to ensure that this textbook
retains its high reputation for easy comprehension and
accuracy.

New third edition 50s. net

from all booksellers Pitman Parker St. London

for practicol snlderil_lg

J

Bell Tip
for printed
circuit
de-soldering.

Split Bell Tip
for printed
circuit
de-soldeting.

Printed Circuit
Bar Tips

for de-solderlng
multiple straight

)

Smoothing
Tip
for heat
sealing.

line connections.

N

Chisel point
Ti

general purpose
soldering.

Some jobs can only be accomplished professionally by
using the exclusive rigid single-pole construction of the
Burgess SG 1225. Ask for a demonstration from your
local dealer or fill in the coupon below for full details.

SG1225KIT.

Thermo-plastic
tile cutting

and putty
removing tip.

K
Conical Tip

forspot
soldering.

Needle
Point Tip

for all
delicate work.

NEW!

The Instant Heat
Soldering Kit
complete with tips,
extension barrel,
probe and solder.
COMPLETE £3.19.6d.
GUN ONLY £2.17.6d.

T TPW/766 ™

ADDRESS.

BURGESS PRODUCTS CO. LTD.,

Electric Tools Division,Sapcote, Leics.
Tel: Sapcote 292

Telex 3454y
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DE LUXE PLAYER KITS FROM £10

4-Speed  Players  2-tone
Cabinets 17x15x83in, High
flux loudspeaker and 3 watt
Famous Make amplifier ready
built. Quality output., Volume
and Bass controls. All items
fit together perfeoily. Special
instructions enable

assembly in 30
minutes, only §
wires to join.

12  months’
guarantee.
TO BUILD ALL
YOURSELF ey
FREE!
SINGLE PLAYER KITS AUTOCHANGE KITS
SR Junior £10.0.0  BSR Monarch £11.10.0
BSR GU7 £11.10.0  Garrard 1000  £12.10.0
Garrard SRP12 £11.10.,0  Garrard Mod 50 £14.10.0
Garrard SP25 £17.0.0 Garrard ATG0 £16.10.0

OR SEPARATELY: De Luze Player Cabinet £8.10.0

3 watt amplifier with speaker .10,
AUTOCHANGE UNITS SINGLE PLAY UNI’I‘S

BSR £5,10.0 0

Monarch Junior £3.10.4
1000 £6.10.0  BST GU? £5.0.0
Garrard 2000 £7.10,0 Garrard SRP12  £5.0.0
Garrard 3000 £8.10.0 TRANSCRIPTION S
Garrard Mod 50  £9.0.0 Garrard SP25 £11.0.0
Garrard AT60  £11.0.0 Garrard LABS0  £25.0.0
Garrard A70 $21.0.0 Garrard 401 £30.0.0

Q MAX CHASSIS CUTTER

Complete: 4av:he, a punch, an Allen screw, and key.
I

in. 1 Iin.  18/- 13in. 22/6
in. 1419 13in. 18/- 2in. 34/3
in. 156 IJ,,-in. 18/6 2%in. 3779
in. 15/9 i3in. 20/- 2%in. 44/3
in. 18/- i%in. 206 fin.sq. 3176

CRYSTAL MIKE INSERTS
1} x $in 6/6; BM3 1 X }m 7/8 ACOS 13 % {in, 8/8
TANNOY CARBON MIK with h 5/8
BARG IN XTAL PICE-UP Com; with
ACOS LP-78 Turnover Head and Sty!u 20[- stereo 80/=
SPEAKER FRET Tygan various colours, 52in, wide, from
10/~ &, ; 26in, wide from 5/- it. Samples S.A.E,

EXPANDED METAL Gold or Silver 12 X 12 in. 6/-.

RETURN OF POST DESPATCH

Post 116, List 1/-, C.0.D. 2/6 extra.

RADIO COMPONENT SPECIALIST

NEW ELECTROLYTICS FAMOUS MAKES

TUBULAR CAN TYPES
2/850 v,  2f: -1 8/600v....... 9/-
4/350v, 2/8 2/6 | 16/600 v, 12/-

0 v 13 /-1 16-+16/500 v.  7/6
16/450 v. 8/- 3/6| 32-+82/450 v.  6/-
32/450v. 3/9 3/9 50+— 0/350 v.  7/-
25/25 v, 1/9 4/3 | 64+120/350 v. 11/6
50/50 v.  2/- 82+32/350 v. 4/6 100+200[2/5v 12/6

APER TUBULARS
850v-019d,,051/9 1 mid. 8/-; 2 mid. 1 Ov 3/
500v.-0,001 to 0.05 9d.; 0.1 1/-; 0.25 1/6; 0.5 9/6.
1,000v.-0.001, 00022 6.0047. 0.01, 0.02, IIG 0047 01 /-3
0:22, 0.47, 8/=; 2,0007,-0, 005, 0. 01, 0.02 2/6; 0.05
E.H.T. CONDENSERS, 0. 001mid., 7kV,, 6[6 BOkV 10[8

SUB-MIN, ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 25, 30, 50, 10
500, 1,000 mfd, 15v. 2/6; 1,000 mid, 50y, 716 2,000/50 11/6
CERAMIC. 500 v. 1 pF, to 0,01 mid. 9d, D:

1/-. PULSE CERAMICS. 10 to 180 pF., 12 kV 2[

ILVER MICA. Close toleranue (plus of minus 3 pF.). 5 to
47 pF.,, 1/- dntto 19 50 to 800 pF, 1/-; 1,000 to 5,000 pF, 2/-,
TWIN GANG. 0-0% 208 pF. -+1%8 pF, 10/6: 365 pF. minia-
ture 10[ - 500 pF. standard mth trimmers, 9/-, midget 7/6;
midget with trimmers, 9/-; 500 pF, slow motion, standard 9/-;
small 8-gang 500 pF. 18/6. Smgle “0" 365 pF, 7/6.

SHORT WAVE. Single 10pF., 25pF. 50p!? 75pF 100vF.,
160 DF., 5/6 ench. Can be ganged. Couplars 9d. each

G Solid dielectrie, 100 pF., 800 pF., 500 pF., 8[6 each.
TRXMMERS Compression ceramic 30, 50, 70 pF., 9d., 100 pF.,
150 pF., 1/3; 250 pF., 1/6; 600 pF., 750 pF IQ

MAINS TRANSFORMERS . >,

250-0-250, 80 mA. 6.3 v.8.5 8., or 4 v. 4, Rectitier 6,8 v
la,or5v.ordv 2a., 851- Ditto 850-0-850, 29[6

800-0-300v, 120 mA, 63\7 .44, 05,68v25. 3/6
MINIATURE 200v. 20mA,, 6.3 v. 18.. . 1076
MIDGET 220 v, 45 mA,, 6.97. 2a,. 15/6
SMALL, 300-0-300 v., 70mA 6.3v.4a. . 19/6
HEATER TRANS., 6.3 v. 1}3 7I6 8. Sv ‘4 lg;g

Ditto tapped sec, 14v 2,8 amp 1
GENERAL PURPO ow vénmem Gulpitss, 4,5,

6,8,9,10 12, 15, 18 MnndSOvazn ......... 25/-
Ditto, 1 amp. 5, 10 5 20, 25, 30, 40,45, 50, 55, 60 29/6
9'v. 80 mA, Ix 1} x1}in,.

Sub-Min. Mains to 76
gz%wo TRANS 150w 0, 115 v., 280 v., 25/-; 500 w.

T.Y. REMOTE CONTROLLER  For Philips 19TG111A,
121A, 1254, 142A, 23TG111A, 118A, 121A, 131A. Stella
STI088A, a8, 484, 58A. Cossor OT1B10A, 1A, 0T2310A
21A, 314, Res: ﬂy to plng in, with 11tt, 7 way oahle, dual pot
Volume and Brightness, OAS1 diode, etc,, eto. List Sgns.
‘W, MAKERS BOXES, OUR PRICE 12/6 POST FREE.

(Export—Send remittance and extra postage, no C.0.D.)

——BAKER LOUDSPEAKERS——

HIGH FIDELITY ALL POST
ODELS FREE |

12in, STALWART £5, 5.0
12in, STANDARD £8, 0.0
12in, DE-LUXE £9, 0.0
12in. BASS £12.10.0
12in, SUPERB £15. 0.0
15in, BASS £13. 0.0
LABORATORY

STANDARD MODELS
12in. D.W.I Cone  £92.10.0
15in. D.W.L Gone  £28.10.0
NEW CATALOGUE FREE !
GROUP MODELS FOR VOCALS

BASS, LEAD AND RHYTHM GUITARS

‘Group 25" ‘Group 35’ ‘Group 50’
o 5gns, =8lens. ¥18gns.

LOUDSPEAKERS P.M, 3 OHMS, FAMOUS MAKES. 2in.,
8in., 4in., 5in. % 4in,, 15/6 each; 8in, 17/8; 61in. 16/6;
12111 30[-, (16 ohml 86/-) 10in, x 6in. 22/6; 8in, x 5m
2L/=; 8in. X Sln. . EM.I, Ceramic 133 x 8in. 8 o

15 ohm, 45/-; ORIAN 10in, HF1012, 99[6 Sln.
HF812, 79/6. HORN TWEETERS 8-16 ko/s 10w. 29/6;
20w. 20 ko/s, 99/6,

WAVE-CHANGE SWITCHES WITH LONG SPINDLES,
2. 2-way or 2§p.I18-way or & p, 4-way orl p. 12-way each, 4/6
4 p, 2-way or 4 p.8-way, 4/8; 8 p, d-way,
Wavechange “MAKITS” 1 1. 12-way, D.6-way, § p, d-way.

4 p.8=way, 6 p.2-way. Prioes include olick spindleu, adzultahle
stops, spacers, ete, 1 wafer 8/6; 2 waler 18[6 3 wafer 16/-
TOGGLE SWITCHES, s.p. 2/-: dp 3/6; d.p.d.t. 4/~
HIGH GAIN TV, PRE-AMPLIFIER BAND I B B.C. Tunable
ehannels 1 fo 5. Gain 18 4B, ECC84 valve. Kit price 82/6 or
85/- with power pack, Details 6d, (PCC84 valves if preferred
ior 0 Sa heater chains).

LT.A.—same prices. Tunable channels 7 to 13,

Galn 17 dB,

Band I or O Coils and circuit only, 9/6. Chassis 4/9,

RADIO BOOKS (P. & P, 9d.)
Radio & T.V. Valves, Diodes & Transistors eqmvaio

lonts ... o0iiiiisss /6
“W.W.” Radio Valve Data w6
High Fidelity Speaker Enolosures 5/-

Mullard Audio Amplifier Manu: 8,
Practical Radio Instde Out 4I6 ‘1' V. Fauli-Finding /-
Transistor Audio Amplifier Manual .o 8
Shortwave Transistor Reccivers

CALLERS WELCOME

337 WHITEHORSE ROAD,
WEST CROYDON Tele: THO 1665

4-STATION INTERCOM
-~ =

| R £7/15/o
e — — Solve your communica-

tion problems with this
new 4-Stahon 'l‘tanmtor Intercom (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Suks and
Subs to Master, Operates on one 9V battery. Onjoff
switch. Volume control. Complete with 8 conneeting
wires, each 66ft. and other accessories. P. & P. 4/6.

Modemize business or home with this new two-way
of Master and Sub.
in strong plastic cabinets, with chromium stands.
Deslgned as & two-ws.y instant communication
on one QV battery.
Complete thh 60 ﬂ: wu'e Battery 2/6. P. &P. 2/6.

‘Why not
boost bus-
iness, effi-
ciency
with this
inoredible
De-luxe
Telephone Amplifier with Rotary Calendar and Pen- |
Holder. Take down long telephone messages or con-
verse without bolding the handset. A status symbol?
Yes, but very useful one. On/off switch. Volume Con-
trol. Operates on one 9V battery (supplied). P. & P.
3/6. Full money refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PW/11)
6 CHIGNELL PLACE, WEST EALING, LONDON W18
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NEW 1966 Edition

WORLD RADIO TV
HANDBOOK

Postage I /-

’ RADIO AMATEUR HANDBOOK,
1966, by A.R.R.L. 40/-, Postage 2/6,

UNDERSTANDING LASERS AND
rIASERS by S. Leinwoll. 1376, Postage

TRANSISTOR POCKET BOOK, by
R. G. Hibberd. 25/, Postage /-,

ABC's OF ELECTRONIC ORGANS,

. H. Crowhurst, 16/«, Postage /-,

RADIO CONTROL -MANUAL, by
H. J. Nicholls and T. Dowdeswell, 16/-.
Postage /-,

BASIC THEORY AND APPLICA-
TION OF TRANSISTORS.
Postage /-,

TROUBLESHOOTING WITH THE

’ OSCILLOSCOPE, by R. G. Middleton.

’ 20/-, Postage /-,

SERVICING AGC CIRCUITS, by H. E.
Thomas. 28/-, Postage |/-.

COMPLETE CATALOGUE,

10/-,

s,

THE MODERN BOOK CO.

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.

FAMOUS FOR THIRTY YEARS for
SHORT-WAVE EQUIPMENT of
QUALITY

H.A.c.

SHORT-WAVE
KITS

H.A.C. were the original suppliers of Short-
Wave Receiver Kits for the amateur con-
structor,  Over 10,000 satisfied customers—
including Technical Colleges, Hospitals,
Public Schools, R.A.F., Army, Hams, etc.

IMPROVED 1966 RANGE

1-Valve model “CX', complete kit, Price 84/6
Customers say: ‘Definitely the Ybest one-
valve 8.W. kit available at any price’. This
kit contains all genuine Short-Wave com-
ponents, a drilled chassis, accessories and full
instructions. Ready to assemble and of
course, as all our produects, fully guaranteed.
FULL RANGE of other kits still available
including the famous model XK', price ¥7/-,
Before ordering call and inspect a demon-
stration receiyver or send for a descriptive
catalogue and order form to:—

“H.A.C.” SHORT-WAVE PRODUCTS
(Dept. P.W.), 44 Old Bond St.,
London W.1
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B TRANSISTOR Another in the ‘PRACTICAL WIRE-

k. CIRCUITS LESS’ circuit series. This second

. guide will deal with transistor circuit
techniques, covering r.f., i.f., and af.
amplifiers, and the many other circuit
arrangements found in contemporary
radio and electronic equipment.
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-an oscillator there must be an excess of positive
feedback for oscillation, so the bridge must be
unbalanced.

“Bridged-T” Networks

After mentioning the four-branch arrangements
known as bridges, we now turn to circuits which are
“bridged ” in the more obvious sense of having one
component connected like a bridge across two other
components.’

The output of the networks in Fig. 5 is from
terminals SQ. If, instead, the output is taken from
terminals SP, the three networks will re-arrange as
shown in Fig. 6 where (a) and (b) are symmetrical
“Bridged-T ” arrangements. There is now a mini-
mum at f; instead of a maximum, because the
original “ peaked ” output has been subtracted from
the input to produce a “valley ” response.

The re-arranged circuits  also can be used in an
oscillator, but are placed in a negative feedback
path. As before, a surplus of positive feedback at f;
is needed to produce oscillation, and this has the
effect of reversing the complexor in the locus dia-
gram, so that conditions are virtually the same as
when one of the original three networks of Fig. 5 is
employed.

Many different types of af. oscillator are possible
incorporating one or another of the phase-shifting
networks described, as a substitute for an L-C tuned
circuit. Tuned amplifiers and filters are also possible,
and in these feedback is used to magnify the effect of
the network, so that a more sharply peaked response
to the signal input results than is depicted by the
locus diagram.

Parallel-T Network

Another circuit of interest is the parallel-T net-
work (Fig. 7). This can be described as a true null
network because it is complete in itself and gives
zero output at a particular frequency f;. In this cir-
cuit, unlike the previous ones, it is no longer possible
to choose all the components alike in value, and

Leading s Lagging

0 0WF
C

0°01uF
C

Qe02uF
Q
O—

% Two 56k N
resistors in

parallel = 1061¢c/s Qe25f1
Frequency
increasing
Fig. 7: Frequency response of parallel-T network.
certain ratios must be observed. The simplest

arrangement makes the shunt impedances half of the
series impedances.

The output follows a circular locus which has a
diameter equal to the input. At the frequency f; the
output decreases right down to zero, so the arrange-
ment is applicable as a filter. An output taken from
terminals PQ instead, will be maximum at f;, and
equal and in phase with the input.

Used in an oscillator the circuit requires less
amplification than other arrangements, but is
restricted to fixed frequency applications, because
tuning would require a triple-ganged potentiometer
with one section half the resistance of the others.

The full capabilities of all versions of this network
are not obvious without a more complete analysis,
and it appears that with different ratios one variation
of the parallel-T network can produce oscillation
from a single transistor.

All of the networks described have been voltage-
transfer networks, but the corresponding current
transfer networks are easily derived from them, and
are often preferred for use in transistorised
oscillators.

‘CLUB SPOT

band Transatlantics. Armed with fen watts of s.s.b./
c.w. and 300 feet of wire the net total for the night
was some 50 cups of cocoa, 4lbs. of sausages and six
contacts across the pond.

The club owns two 40ft. masts, both homebrew
and a demonstration of the simple erecting of these
(four men 10 minutes, and a bit of luck, from
scratch) was demonstrated by “Verulam” at the
Woburn Mobile Rally last year where the club also
manned the talk-in stations.

A lecturer is in attendance most meetings either
resident or visiting. A fortunate annual event is a
visit from Mr. G. Turner of the GPO Engineering
Dept:, when TV1/BCI is the topic for the evening.
Other lecturers in the past year have included
Antéennas (G3HRH), Working DX (G3AAZ), SSB
(G3DZW), and Receiver alignment (J. Akim,
Marconi Instruments).

Demonstrations have also proved very popular and
have included some well-known names such as T.
Withers (G3HGE), Vic Hartopp (J. Beams), and
Green and Davis.

The Club has its own test equipment the more
impressive of which is v.h.f./u.h.f. signal generators
(Marconi), General Purpose Oscilloscope, and a 5-
band home-brew transmitter.

—continued from page 57
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Tuning the stubs on the Quad for max. front-to-back ratio.
Note the novel method of keeping the ladder up. (Method not
patented!)



BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £15.15.0 (Carriage Paid)

Chassis size 15 x 63 x 53in. high, New manufacture. Dial 14} x 4in. in 2 colours,
predominantly cream. 200-250v. A.C. only.

Pick-up. Ext. Speaker. Ae., E., and Dipole Sockets. Five push-buttons— LW, MW,
8W,FM and Gram, Aligned and tested. O.P, Transformer Tone control.1600-1900 M.;
900-550 M.; 88-98 Mcfs. 6-17 mc/s. EZ80 rect.; ECHS81, EF89, EABCS0, EL84,
RBCC85, 3-ohm speaker required.

9 x 6in. ELLIPTICAL SPEAKER, 20/- to purchasers of this chassis.

TERMS: (Chassis), £4.0,0 down and 5 monthly payments of £2.10.0. Cheap Room
Dipole for V.H.F., 12/6. Feeder 6d per yard. Total H.P. price §16.10,0. Circuit
diagram 2/6. Carriage to N. Ireland 20/- extra.

NEW 6 PUSH-BUTTON STEREOGRAM CHASSIS. M.W.; 8.W.1; 8.W.2; V.H.F.:
Gram; Stereo Gram. Two separate channels for Stereogram with balance control.
Also operates with two speakers on Radio. Chassis size: 15 x 7 x 6%in. high. Dial
cream and red, 15 x 3in. Valves ECC85, ECHS81, EF89, 2 x ECLS6, EMB84 and
Silicon Rect. Price $17.17.0, carr. paid or £5.0.0, deposit and 5 monthly payments
of 50/-, Total H.P. price £18.15,0, Cream moulded escutcheon for dial, 7/6 extra,
190-550M; 18-51M; 60-187M; VHF 86-100 mc's. B

TAPE AMPLIFIER FOR COLLARO OR MAGNA-
VOX TAPE DECKS—2 TRACK

Chassis 12 x 51 x 42in, high. Plastic front panel “gold” finish—121 x 4}in. 200-250
A.C. Record/Playback amp. switch; Off/On-Tone; Vol/Mic; Vol/Gram; Mie. Input;
Gram. Input; Monitor; Speaker Bockets. Valves 6BR7; 12AX7; EM85; EL84; §X4.
Separate power pack. Complete amp. and power pack £7.19.6. (6/- P. & P.).

SELF-POWERED VHF TUNER CHASSIS

Covering 88-95 Mc/s. Dims. 8 x 6 x 6in. high.
Valves ECC85, EABC80 and 2-EF89’s with metal
rectifier, Mains transformer. Fully wired and
tested ONLY £8.17.6 (carr. paid). Room dipole
12/6. Feeder 6d. per yard.

A quality radio available as a kit or ready-built. The sparkling pertormance and
superb finish of the completed receiver give you value equivalent to a £12.12.0
commercial model.

+% All new parts. % 6 transistors and diode. % 350mW output. % Superhet circuit.
% Ferrite rod aerial. % Weymouth Radio printed circuit board. s (omgponent
positions and references printed on back of board. % Nicely styled wooden cabinet,
11 x 71 x 3%in. v Vinyl covered in various colours. +% 6 % 4in. speaker giving good
base and treble response. s Full instruction booklet, 2f-. Free with kit. < L.f.
frequency 470 ke/fs. s Lining up service if required. % All parts supplied separately.
‘Write for list, 8.A.E. PLUS 5/- POST. COMPLETE KIT ONLY

OR FULLY BUILT %676, Tax & Carr. Paid. L]

8 WATT PUSH-PULL O.P. AMPLIFIER £5.5.0
(6/- Carr.)

9200-240 A.C. mains. Bass, treble and vel,
controls. EZ80, ECC83 and 2-EL84’s.
Chassis 12 x 8} x 3in. With o.p. trans. for
*92-3 ohm speaker. Front panel (normally
screwed to chassis) may be removed and used =
as flying panel. With Cream/Black control
panel whole length of front chassis.

BATTERY ELIMINATOR
For 4 low consumptionvalves (96 range) 90v. 15mA and 1.4v. 125 mA, 42/6 (4/- post),
200-250v. A.C. Also for 250mA, l.4v. and 90v. 15mA at same price. Two units
each 3% x 3% x 1in.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from Station and Buses). Aldershot 22240
CLOSED WEDNESDAY AFTERNOON
CATALOGUE 6d.
Regret overseas orders cannot be executed

ey
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ADA

e ey

FOR PTKFE INSULATION
FOR PV INSULATION

The new ADAMIN thermal
wire strippers allow one-
handed operation, using a
simple tweezer action.

They strip coverings of up to
about 5/32 inch diameter with
absolutely no risk of damaging
the conductors.

use Model 2B24 (illustrated), available
for 24 volts only.

and similar low temperature materials,
use Model 2B6, available for 12 or 24
volts.

LITESOLD TRANSFORMERS permit safe operation from any mains power point.
Free details of the whole wide range of ADAMIN and LITESOLD soldering equipment

in brochure SP10.

LIGHT SOLDERING DEVELOPMENTS LTD., 28 Sydenham Road, Croydon,
Surrey. Telephone: CRO 8589
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THE SINCLAIR AUDIO

Build a SINCLAIR F m

Hi-Fi System
By building ALL three Sinclair
7 TRANSISTOR COMBINED
F.M. TUNER RECEIiVER

= | | =[]

LR

ALL YOU WANT FROM AN F.M. TUNER
AND RECEIVER IN A SINGLE UNIT

When Sinclair Radionics decided to désign an F.M
receiver which could be carried in the pocket and
yet satisfy the most stringent demands likely to be
made of it, it was realised from the start that
radical departures would have to be made from
conventional F.M design techniques. The
problems of alignment would have to be
eliminated for constructors. Sensitivity had
to be such that good reception could be
enjoyed using no more.than the telescopic
aerial necessary to keep the set truly

designs featured this month, you
can become the proud owner of
a unique A.M-F.M/Stereo Hi-Fi
system that will give complete
satisfaction and save pounds com-
pared with other systems. Each
unit is complete in itse!f and you
will have two radio units, each of
whi¢h can be used separately as an
independent self-contained per-
sonal receiver. These designs
cover all aspects.

The Micro-6. It has amazing
range and power and combines
readily with the Z,i12

For quality, the Micro FM gives
all you want both as a tuner
and a pocket receiver for ‘Alignment
personal fistening. °

One cutput

Hi-Fi
The Z.12 more than replaces for Hi-Fi

[ ]
larger conventional amplifiers One output

for price, size and power. Two portable. Audio quality had to be at least for
in stereo cannot be bettered. as good as that from sets where size and personal
price were notimportant considerations. listening

A CONSTRUCTOR TELLS US

*‘} was determined to finish it (The
Micro FM) at one sitting. Having
completed. it, | am amazed at its
quality of reproduction, and am
spending far too much time listening -
to it; it even works on trains which
is more than can be said of AM

Sinclair Radionics achieved this and much
more in their Sinclair Micro FM. Today,
it enjoys the unique distinction of being
the only set of its kind in the world, it
can be used as a tuner and as an indepen-
dent pocket size personal F.M receiver
In appearance, this fully-fledged 7 tran:
tor superhet F.M is as outstanding as it is

in its performance. The brushed and pol-

Tunes from
8

Mcfs

R D — T N T M M Gkl o S W GRUW e T ——— T E——

radios.” - . el :
: : ished aluminium front panel with spun alum-
(é;g;;ed) D.V.B., Tunbridge Wells, inium tuning dial makes it the most elegant,

professionally styled set ever made available
to constructors.Yet with these and many
other important features, the Micro
F.M costs pounds less and enables
constructers to enjoy F.M rec-
eption to the full at once.

Complete kit of
parts including
transistors,
aerial, case,
front panel, dial,
earpiece gnd
instructions

smallest
seton SN
earth '\@&%

TECHNICAL DESCRIPTION

The Sinclair Micro FM is a completely self-contained double-purpose FM superhet
housed within a case less than 3in. high x 13in. wide with a depth of §in. It uses 7
transistors and 2. dicdes in special superhet FM circultry. The R.F amplifier is fol=
lowed by a eelf-oarillating mixer and 3 stages of LF. amplification whivh dispense with
L.F. transformer and all problems of aligninent. The final [.F amplifier produces a
square wave of constant amplitude whicli is converted into uniform pulses so arranged
that the original modulation is reproduced exactly. A pulse-counting detector ensurea
improved linearity and therefore better audio quality at the output stages. After
equalisation the signal is channeiled to one output i feeding to amplifier or recorder
and to another in which the receiver’s own audio amplifying stage enables the Micro
FM to be used as an independent self-contained pocket portable. A.F.C. is used to
lock the tuned In; the tel pic aerial included with the kit wil) be found
sufficient for all but the worst signal areas.

—it’s the inimitable
SIX STAGE

S|NC|.AIRM|CR A.M. RECEIVER

No transistor set in the world has ever yet compared

[4/;in.x 13/, in.x 3 in. with this six-stage marvel for power, range and )

Weightae1 size. It gives you the whole of Europe to listen to.

eight—1 or. The Micro-§ has 2 stages of R.F.-amplification,
Bandspread for double diode detection and 3 stage high gain

Luxembourg A.F. amplifier. A.G.C. counteracts fading from @ Supply voltage—9v from for feeding to amplifier or
Build it in an distant stations. Tunes over medium wave- self contained ' standard tape recorder.
evenin band. The whole set complete with ferrite battery. One for feeding to earpiece
g rod aerial and batteries is contained in @ Consumption—5SmA. to enable set to be used as
Plays anywhere a case smaller than a matchbox, and is a @ Sensitivity—Typically 3mV a portable receiver.
delight to build. @ Signal to Noise Ratio— @ A.F.C. for automatically
All parts inc. transistors, / I{Al)ddB at} 30 microvolts. locking on to each station
case and dial gssembly in @ Audio frequency response tuned in. .
white, gold, black, —|0-20,009 c/s. . ‘@ Inserting plug. of earpiece or
earpiece and instruction @® Two Audio Outputs—One tuner lead switches set ON.

s
MALLORY MERCURY CELL ZM3i2
(2 reqd.) each IfI1

RN = - =ir r=dionics o
EI”:IE“- 22 newmarket road, cambridge

Teiephone 52731

FULL SERVICES FACILITIES AVAILABLE TO SINCLAIR CUSTOMERS




FIDELITY PROGRAMME

I—|=3il
COMBINED
AMPLIFIER =~
AND PRE-AMP

An eight
transistor
unit of enormous

power and superb

quality giving

12

WATTS RMS ouTPUT

For size alone, the Z.12 marks another important advance in guality
design, for its amazing compactness opens up exciting new vistas
in amplifier housing and application. Combined with this are the fantastic
power and superb quality of the Z.12 which can provide an effortless output
®% of 12 watts R.M.S. continuous siné wave from its unique eight transistor

circuit. Basically intended as the heart of any good mono or stereo hi-fi
system, the size and efficiency of this Sinclair unit make it equally useful for a
car radio (with the Micro-6 for example), a high quality radio with the Micro
FM, in a guitar, P.A. or intercom system, etc. Other applications are sure to

COMES TO suggest themselves to constructors. The manual included with the Z.12 details
many mono and stereo tone and volume control circuits by which inputs can be
YOU READY matched (and switched in) to the pre-amp. The size, performance and price of

the Z.12 all favour the constructor seeking the finest in transistorised audio repro-
duction—it is in fact today’s finest buy in top grade high fidelity.

@ FOR 6-20V OPERATION Technical Specification

. a3 1% @ 8 special HF transistors.
@ SIZE 3in. x 13in, x I5in. @ Ultra-linear class B output and

FOR IMMEDIATE USE

speakers
parallel.
@ RMS Qutput—I2 watts con-
tinuous sine wave (24w peak).

may be used in

generous neg. feed back. 15 watts continuous music
ol d . III)’EE?‘LATII(:)(:JR 12 VOLT BATTERY @ Response—I5 to 50,000 ¢fs power (30w. peak).
Ready built, teste; V] +1dB @ Input—2mV into 2K chms

and ° guaranteed

@® Output suitable for 3, 7.5 and
With Z.12 manual

@ Signal to noise ratio-better
15 ohm loads. Two 3 ohm

than 60dB.

NEW

MAKES A SUPER STEREO ASSEMBLY

89/6 .

T \ : T
HREE MONEY-SAVING OFFERS T0 2112 PURCHASERS [T
‘ POWER UNIT
p? An entirely new de-
PACK & S@vesyou| pack ‘B Savesyou| ok o Savesyoew | fnoiirenie
Compr|5|ng2M|cro . Comprising Micro-6 Y Comprising two iase‘:im?n‘:eoott;\ai:smtso;:
FM and Z'# | and Z.12 together. Z.12 amplifiers. o i egxcey i
t?_;g:eth;l% |906ma /4 Normal price £7.9.0. (4 Normal price £8.19.0 ~ tiona"gy smgooth DFEZ
gpecial "Pack’ .price Specgl Baclgprice Special 'Pack’ price output. Will power
£9.10.0 : i two Z.12 units for
stereo etc. For AC
mains
: d 200/250v. 79,6
® FULL SERVICE FACILITIES AVAILABLE TO SINCLAIR CUSTOMERS

Suarvantee

Should you not be completely satisfied with
your purchase when you receive it from us,
your money will be refunded in full and at once
without question.

If you do not wish to cut this page, please quote
PWS5 when writing your order.

.‘:—————————————————m—————————-_——h—l

To: SINCLAIR RAPIONICS LTD., 22

I Please send items detailed below:

1
| NAME

I Appress

Gerarreeiae e ers s e

NEWMARKET ROAD, CAMBRIDGE

saesssesdssioaraernstitninent




Practical Wireless Glassified Advertisements

The pre-paid rate for classified advertisements is 1 /6d. per word (minimum order 18/-), box number 1/6d.
extra. Semi-displayed setting £4 12s. 6d. per single column inch. All cheques, postal orders, etc., to be
made payable to PRACTICAL WIRELESS and crossed “Lloyds

Bank Itd.” Treasury notes should
always be sent registered post. Advertisements, together with remittance,

should be sent to-the Advertise-

ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., Tower House, Southampton Street,
London, WC2, for insertion in the next available issue.

SOUND RECORDINGS

RECEIVERS & COMPONENTS

A UNIQUE TAPE BUY! Tog) brand 7in.,
2,400ft., 25/-; S%in., 1,200ft., 15/-. P. and p.
1 at 2/-, 2 at 2/9, 3-6 at 3/6. Bargains in all
sizes. S.A.E. for list. E. C. KINGSLEY AND
CO. LTD., 93 Tottenham Court Road,
London, W.1, EUSton 6500.

TAPE RECORDERS, TAPES, Eic.

TAPES TO DISC — using finest professional
equipment—45 rpm=18/-. S.A.E. leaflet.
DEROY, 52 Hest Bank Lane, Lancaster.

SERVICE SHEETS

SERVICE SHEETS for all makes of Radio and
TV, 1925-1966. Prices from 1/- with free fault-
finding guide. S.A.E. inquiries. Catalogue of
6,000 models 1/6. Valves, modern and obso-
lete, Radio/TV Books. S.A.E. lists. HAMIL-
TON RADIO, Western Road, St. Leonards,
Sussex.

SERVICE SHEETS, Radio and Television, 4/-,
post paid. VEST AND EMERY, 17 Haligarth
Street, Durham.

SERVICE SHEETS, Radio, TV, 5,000 models.
List 1/-. S.A.E. inquiries, TELRAY, 11
Maudland Bank, Preston.

SERVICE SHEETS (75,000), 4/- each. Callers
welcome. Always open. South Street,
Oakenshaw, Bradford.

SERVICE SHEETS
4]- each, plus postage

We have the largest display of Ser-
vice Sheets for all makes and types
of Radios and Televisions, etc., in
the country. Speedy service.

To obtain the Service Sheet you
require please complete the attached
coupon.

Name: ...ociieiinns .
Address: ..

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.1
Please supply Service Sheets for the
following :
Make.:........
Model No..
Make:......ccounnnnnnnns e EeE—— .
Model No...................... Radio/TV

. Radio/TV
| require the new 1966 List of
Service Sheets at 1/6 each plus post-

age.
(please delete items not applicable). |
enclose remittance of................. cereene

MAIL ORDERS ONLY May PW
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TRANSISTORS, UNMARKED, UNTESTED.
40 for 10/-, p. and p. 1/-, 4 packets post free,
Relays, thousands of types, special catalogue
free.” General catalogue of Mechanical and
Electrical Gear, Tools, etc. (5,000 items), free.
K. R. WHISTON (Dept. PRW), New Mills,
Stockport.

SPEAKER REPAIRS. Cones fitted. Satis-
faction guaranteed. L. S. REPAIRS, Pluckley,
Ashford, Kent.

R & R RADIO & TV SERVICE

Dept. P.W.
MARKET STREET, BACUP, LANCS.
Telephone 485
SALVAGE VALVES Tested before despatch

6F13 4/6 U320 5/~ PL36 6/- 20P4 6/6
6L18 4/6 10Pl4 5/= PL82 38/8 30PL6 &/-
EF80 1/6 20P5 6/6 UB0L 7/6 PCC84 4f-
ECC82 8/- 30P - 10F1 1/6 PY8L 8/6
ECL80 3/6 6F15 5/~ 2092 §5/3 U301l 6/
30F5 b/~ EB91 1/~ 30FLl §/- 10P13 §5/8
PL38 6/- EF85 5/~ ©PY32 6/~ 20Dl 2/
PCF80 4/- 6/30L2 4[- 6U4GT 5/~ 30P12 §/-
PL8L 5/~ <20P3 8/- 6F1 2/6 PY83 5/~
PZ30 5/- 30PL1L 4/~ EY8 4/-
Speskers. Ex-TV. 5in. round 6 x 4in., 8/8; 8in. round
8/-; post 2/
Line Output Transformers available. State set model No.
Turret Tuners, 8/-, post 2/-.
Scan Coils, ete. Quote set model No. with all enquiries
and 8.A.E. for prompt reply. All goods subject to
tisfaction or money ded

SILICON PLANAR Transistors. Matched
complementary pairs 18V, 200mW, hFE 60
to 100 at 10/- pr. Power types 2N3403, NPN
25V 560mW at 8/6. High gain NPN, ZN3711
hFE 180 to 660 at 7/-. ELECTROVALUE, 6
Mansfield Place, Ascot, Berkshire.

TRANSISTORS & COMPONENTS

0071, 0C44, 0C45, 0C72, OC81, OC81D—8/- each.
0C83-—6/4 each. AF116, AF117, OCL71—3/6 each..
AF114, AF115—4/- each.

BY100 Mullard Branded 250V 550 M/A—5/~ each
AC126—8/- each. ASY28—8/6 each. ATF186 cut of
FREQ 800 Mc/s—27/6.

Byz 15 Silicon Rectifters 200 P.I.V. 40 Amps 57/- ea.
M.A.T. TRANSISTORS

MAT 100 /0. MAT 120 7/9.
MAT 101 8/8. MAT 121 8/6.
Acos Record Player Cartridge Replacements for
Collaro, Garrard, B.8.R., etc.—12/8 each.

TEXAS TRANSISTORS

2N1302—ASY28 §/8 each. 2G802—GETS72 7/6,
GM290— AF139 19/8. 2G:301-—GET873 6/6.
Other types available on request.

NEWMARKET TRANSISTORS

NKT218 18/- | NKT225 6/6 | NET271 8/~
NKT214 6/6 | NKT301 80/- | NKT272 8/=
NKT213 8/- | 2A2P1  66/6 | NKT273 8/~
NET713 12/6 | NKT219 8- | NKT274 §f=
NKT224 6/6 | NET228 8/= | NKT275 6/6
NET279A 8/4 | NET263 8/- | NKT773 10/~
NKT212 8f- | NET264 8/ | 3AN3 86/~
NEKT224 6/6 | NKT265 6/6 ' NET677 96

Bend S.A.E. for complete Mst of Transistors.
NEWMARKET TRANSISTOR POWER SUPPLIES
Type PC101, mains input D.C., output 9v. Max.
load current, 150 M/A. Max. ripple voltage, 200mYV,
R.M.8., 87/8, P. Paid.

8.A.E. all enquiries. All above Post Paid.

Mail Order Only

J. ROBINSON
(Radio & T.V.)
4 Highclife Road, Blackley, MANCHESTER 9

RECEIVERS & COMPONENTS
(continued)

19 SETS (A sets complete) with Power Packs,
Control Box and all Connectors, tested and
working R and T, £6/10/- plus 35/- carriage and
packing, Sets only, £4, 20/1-J c. and p. Head Sets
£1. 46 SETS, new, unpacked, complete with 2
Head Sets, Connectors, Haversack, £6/10/-,
carriage 17/6. WALDEN, Main Road Garage,
South Green, Billericay, Essex.

TRANSISTORS AND DIODES
OC71, OC44, NKT213, OC8IM, 3/-. Matched
Sets: 2 OC8IM, | OC8IDM, 9/-; GETIII, 5/-3
2N 1225, 4/-; OCI70, 3/6; OA70, OA79, OA9S,
1/6; BY100, 5/-; OC26, 8/6; OC29, 8/-; OC36,
8/~ All post free.

THE RADIO CONSTRUCTOR’S
CENTRE

363 WESTBOROUGH ROAD
WESTCLIFF-ON-SEA, ESSEX

““HEATHKITS” can now be seen in London
and purchased on easy terms. Free brochure,
DIRECT TV REPLACEMENTS LTD., Dept.
PW7-9, 126 Hamilton Road, West Norwood,
S.E.27. GIPsy Hill 6166.

Assorted High Stab Resistors, 7/6, 100.
Assorted Syflex P.F. Condensers, 7/6, 100.

Copper Laminate Board, 12in. x 12in., 5/-, single
or double sided.

Paxolin Sheet, 1/16in. x 12in. x 12in., 8/-.

Thin Paxolin Sheet, approx. 1/64in. x 12in. x 12in.
6 sheets for 5/-.

White Plastic Sheet, approx. 1/32in, x 63in.
24in., suitable dials, insulation, case frongg. etg
4 sheets for 5/-.

Small E.M. Counters, 5 digit, 500 ohm, 6/6.
Bulgin Extra Sensitive Micro Switch, 5/-.
P.0. Relay 2000 ohm, 1B, 5/-, 1M, 1B, §/-.

Key Switches, 4 pole, 2 throw, 3/8. 3 position
DP+DP centre off, 5/~ 3 clo+4 c/o centre off,
6/-. DP+DP 2 for 5/-.

Plessey Plugs and Sockets, 12-way, 8/- pair.
6-way, 5/- pair.

6 or 12-way screened cable to match, 8/~ yard.
Breast Mike, 6/-. Carbon Inserts, 1/6. o

Power Pack and L.F. Amplifier for 38 Set, 15/-.

Battery Ever-Ready, 90v+Tiv, 4/6, 12 for 30/
Small Component Boxes, 12/6, for 60 sample Gd-:

Mp Metal Screen for 5pP7 with fittings 6/6.

250 m/a Fuses 1% x #in., 5/-, 100

100 volt Hand Generator, 7/6.

Valves New Boxed, 6V6, 4/6. EF9l, 8/-. 6ALS 8/-,
Rheostat WW Rotary, 15 ohms, 3.6 amp., 12/6.

Details of Instrument Case Assembly free. Send
large addressed énvelope. )

Elac Speakers, 5in., 5/~ 7 x 4in., 7/~ 8in., 8/

g‘oe/rms Cash with Order. Post 2/- on orders under

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRE



BUILD
24 INTERESTING
DESIGNS

with your own components and transistors
on a printed-circuit chassis.

“EXPERIMENTAL”

PRINTED CIRCUIT KIT

Contents
(1) 2 Copper Laminate Boards 41" x 28",
(2) Resist. (3) Etchant. (4) Resist Solvent.
(5) Cleanser/Degreaser.
(6) 16-page illustrated booklet.

“pRINTED CIRCUITS FOR
AMATEURS”

containing full etching instructions.

(7) Attractive case 43" x 23" for a pocket
Transistor Radio, Crystal Set, etc. Sults
designs enclosed.

(8) Miniature Radio Dial MW/LW.

(9) Miniature Radio Dial SWIMW/LW.

Also free with every kit.

(10) Eissential Design Data and Construc-
tional Details of easy-to-build.

24 SUGGESTED PROJECTS

which you can build on a P.C. chassis made
from this kit. Part Layouts, Circuit Dia-
grams. FP.C. Chassis plans. Assembly
Drawings. Photographs. Many recently
developed very efficient designs you probably
haven't heard of yet. (1) Crystal set with
piaseddetector. (2) Crystalset withvoltage-
guadrupler detector, (3) Crystal set with
'ynamic loudspeaker, (4) Crystal tuner with
andio amplifier. (5) Carrier Power Conver-
sion Receiver uses the B.B.C. signal to bring
in distant foreign stations. No_battery.
(6) Split-Load Neutralised Double Reflex
Pocket Loudspeaker Receiver. Uses only
3 transistors in a very sensitive and econo-
mical circuit. (7) Matchbox or Photocell
Radio. Small receiver powered by a single
photocell or mercury battery. (8) ‘“TRI-
FLEXON" Triple Reflex with self-adjusting
regeneration, variable bandwidth, amplified
A.G.C. Uses only 3 transistors in cascade.
Each transistor amplifies 3 times. Terrific
gain. Excellentselectivity., Thebesteireuit
yet invented (Patent Pending). Simplicity
of the TRF with the performance of the
superhet. Makes possible the construction
of extremely low-consumption subminiature
radios. (9) Solar Battery Loudspeaker
Radio. Employsphotocellsto charge asmall
accumulator. Entirely practical design.

3 SUBMINIATURE RADIO
RECEIVERS

The smallest 3 designs yet offered to the
Home Constructor anywhere in the World.
Based on the ‘“‘Triflexon” circuit. Let us
know if you know of a smaller design pub-
lished anywhere. (10) Postage-Stamp Radio.
Size only 1.62” x .95” X .25". (11) Wrist-watch
Radio, 1.15” x .80" x .55”. (12) Ring-Radio,
70" x 90" x .55”. (13) Bacteria-powered
Radio. Runs on sugar or bread. (14) Radio
Control Receiver. (15) Transistor P/P
amplifier. (16) Intercom. (17) l-valve amp-
lifier. (18) Photoelectric Burglar Alarm.
(19) Light-Seeking Animal. Guided Missile.
(20) “Perpetual Motion” Machine, Atmos-
pheric Engine. (21) Metal Detector. (22)
Simple Transistor Tester. (23) Human
Body Radiation Detector. (24) Electronic
Man/Woman Discriminator, Thermal Proxi-
mity Fuse, etc.

P.C. Kit price 7/6. Post and pack. 1/-.

Extra copper laminate available.

OUR CUSTOMERS WRITE:. .. “I have
just received your P.C. kit and I would like
%o say how satisfied I am. (S.M.) .. .I think
it is very good value for money. (K.D.). . .
Iam very pleased. (J.L.) . . . Thanks for the
P.C. kit. Really wonderful value for money
E%I%‘)) ...worth 7/6 for the circuit alone.

“YORK ELECTRICS”
18la, York Road,
LONDON S.W.IL

Send S.A.E. for full details

RECEIVERS & COMPONENTS
(continued)

SILICON RECTIFIERS—800 P.L.V.—5.0 amp
5/3 each post paid. 11 valve R.A.F. Receivers
R3582A—£1 plus 12/6 carriage. 112 Groby
Road, Glenfield, Leicester.

FOR SALE
(continued)

STROUD AUDIO 50 watt guitar amplifier
with tremolo, £14. E. RILEY, 1 Boulton
Square, West Bromwich, Staffs.

RESISTORS Lab mixed 4/- per hundred.
Postage 1/6d. 500 or more post free. C.W.O.
%\I/I%ﬂ Orders only. 203 Long Lane, Finchley,

PADDED MOVING COIL head phones and
moving coil mike with lead and plug, 12/6 post
paid. G. WEBSTER (ELECTRICAL) 9a
Greyfriars Road, Coleham, Shrewsbury,
Shropshire.

CIRCUIT RADIO
B T
g e B ¥
s i A i

it

Components for the above as follow:
6 transistor printed circuit 1/9. 2iin. speaker 6/6.
Perrite block 1/-. Edge volume control D.P.SK. 1/8.
IF. and Osc. coils (set of 4) 6/8 set. Slide switch
D.P.D.T. 1f-. Ganged condenser §/-, P.P. output
transformer 7/6. Driver transformer 7/6, Circuit 1/6.
All the above made specially and
37, 6 ready for assembly. Any item supplied
separately. Add 1/6 P. & P. when
order less than 10/-.
CLEVELEYS ELECTRICAL ENGINEERING Co.
Holmefield Av., Cleveleys, Nr. Blackpool

FOR SALE

MORSE MADE ¢

The Famous RHYTHM RECORDED CQURSE
cuts the practise time down to an absolute
minimum,

One student, aged 20, took only 13 DAYS,
and another, aged 69, took under a week to
to read 18 wpm. If you wish to read Morse
easily and naturally please enclose 8d. in stamps
or two international reply coupons for full
explanatory leaflet to

GSCHS, 45 Green Lane, FPurley, Surrey.

HAMMER PATTERN
HAM MERlTE BRUSH PAINT FOR
PANELS AND BOXES

% THE PATTERN IS IN THE TIN %
ALL Y0U DO IS BRUSH IT ON!

2% oz tins 36 1 gallon 35/-*
3} pint 76 1 gallon 58/-*
1 pint (* sent by road)

15/-
Carriage: Orders up to 5/-, 9d.; up to 10/-, 1/9;
over 10/-, 2/9. Colours: Blue, Silver or Metallic
Black. Return of post service, Monday to Friday:
From your component shop or direct Jrom the
manufacturer:
FINNIGAN SPECIALITY PAINTS (PW)
Mickley Square, Stocksfield, Northumberiand
Tel. Stocksfield 2280

A CASE for that circuit

We have a quantity of Brand New MERCURY
‘SIX’ Transistor Radio Cabinets, which must
be disposed of to make way for new stock.
Attractively styled and solidly constructed
rexine covered wood, size approx. 143" x 73" x
4", complete with plastic carrying handle and
feet. An ideal cabinet for Radios, Amplifiers,
and 101 other circuits. We are also offering a
limited number of MERCURY ‘SIX’ printed-
circuit boards FREE with each cabinet. Normal
price 25/-.

Unrepeatable offer at 9/6, plus 2/- post and
packing.

NORCOL LTD,
147 London Road, Camberley, Surrey

SPECIAL OFFER

i watt S.T.C. 300 mc/s N.P.N.
Silicon Planar, 1009, Transistors
limited stocks. £I for 6.

3l- each. 0OC44, OC45 OC70,
OC71, ©OcCgl, OC8ID, 0C200,
GETI16, GET20.

41. each. AFl14, AFI15, AFll6,
AFI17, OCI70, OCI7I.

SPECIAL OFFER
GEVAERT TAPE. New, Boxed, 5%, 6001t.
with Stop and Leader Tapes, 9/- or 6 for
50/-, post paid.

GRUNDIG MA1l. 2 Transistor Pre-amps
for Tape Monitoring or Microphone
Boosters, 57/6, post paid.

LIST PRICE 4 GNS.

LEE ELECTRONICS

400 Edgware Road, Paddington 5521
Send for Free Lists and details of above

ELECTRIC SOLDERING-IRON

FANTASTIC
BARGAIN PRICES

Lightweight Pistol Grip handle
40  watt. 240/250v. A.C. Solid
copper bit. Detachable handle
forms cover for, iron when not in
use. With 4ift. Safety 3-core
flex. Indispensable for

every home handy- ONLY
man. A boon to model

makers and a necessity

for every wireless en-
thusiast. Offered to P&P
you at this new amaz- -
ing price.

C. H. SERVICE (Dept P.W.)
Lusted Hall Lane, Tatsfield, Kent.

5I- each. OC!39, OCI40, GET7,
GETS8, GET9,XCl41,BY100,0A211.

SUN SOLAR CELL KITS
24 page Booklet on Experiments
inc. 4 Sun Solar Cells, 11/~ set.

G.P.O. DIAL TELEPHONES
26/- each 35/ pair.

Send éd. for full lists:—
inc., S.C.R., Zeners

CURSONS

78 BROAD STREET
CANTERBURY, KENT

METAL WORK

METAL WORK: All types cabinets, chassis
racks, etc., to your specifications. PHILPOTTS
METAL WORKS LTD., Chapman St
Loughborough.
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WANTED

EDUCATIONAL

WE BUY New Valves and Transistors. State
price. A D.A. MANUFACTURING CO,, 116
Alfreton Road, Nottingham.

URGENTLY WANTED: New, Modern Valves,
Transistors, Radios, Cameras, Tape Recorders
and Tapes, Watches, Tools, any quantity.
S. N. WILLETTS, 16 New Street, West
Bromwich, Staffs. Tel. 2392.

DAMAGED AVO METERS wanted. Models
7 and 8. Any condition. Any quantity.
HUGGETTS LTD., 2-4 Pawson’s Road, West
Croydon.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARYVIS LTD.
103 North Street, Leeds 7

‘WANTED: Popular Brand New Valves.R.H.S.,
Stamford House, 538 Great Horton Road,
Bradford 7.

‘WE BUY New Valves for cash, large or small
quantities, old types or the latest. Send details.
Quotations by return. WALTON’S WIRE-
LESS STORES, 15 Church Street, Wolver-
hampton.

URGENTLY WANTED: New Centre Spindle
for Marconi ARG40A Auto Radiogram.
WESTWOOD, 44 Sandringham Road, Wom-
bourn, Nr. Wolverhampton.

MISCELLANEOUS
ELECTRONIC MUSIC?—

Then how about making yourself an electric
rgan? Constructional date available—
full 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. & 8., 20 Maude Street,
Darlington, Durham. Send 3d. stamp.

CONVERT ANY TV SET into an Oscilloscope,
Diagrams and instructions 12/6. REDMOND.
42 Dean Close, Portslade, Sussex.

RADIO OFFICERS see the world} Sea-going
and shore appointments. Trainee vacancies
during 1966-67. Grants available. Day and
Boarding students. Stamp for prospectus.
Wireless College, Colwyn Bay.

CITY AND GUILDS (Electrical, etc.) on
“Satisfaction or refund of fee” terms. Thou-
sands of passes. For details of modern courses
in all branches of Electrical Engineering,
Electronics, Radio, TV Automation, etc., send
for 156-page handbook—FREE. B.LE.T.
(Dept. 168K), 29 Wright’s Lane, London, W.8.

BOOKS & PUBLICATIONS
(continued)

SURPLUS HANDBOOKS
19 et Circuits and Notes bo 3/6 P.P. 6d.

1155 Instruction Handbook .. 4/6 P.P. 64.
H.R.0. Instruction. Handbook s 3/8 P.P. 6d.
88 Set Instruction Handbook 8n 8/6 P.P. 6d.

46 Sot Walkie-talkie circuit and notes  3/6 P.P. 6d.
88 Set Walkie-talkie Instruction

RADIO OFFICERS’ Training Courses. Write
Principal, Newport and Monmouthshire
College of Technology.

“OCEAN LINERS and other ships require
Radio Officers. State if Attendance or Postal
Course desired. Approved Training Centre:
Eadio School, 91 Lancaster Rd., Preston,
ancs.”

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for LLE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B., etc.
Many unique diploma courses
incl. Colour TV, Electronics,
Telemetry & Computers. Also
self-build kit courses—valve and
transistor.
Write for FREE prospectus and find out
how ICS can help you in your career.

. ICS, DEPT. 541 PARKGATE ROAD,
LONDON, S.W. II.

Handbook .. Ree O ag .. 5/-P.P.6d
T Meter BC221 Instruction

Handbook .. o8 .. a0 8/6 P.P. 6d.
‘Wayemeter Class D Handbook Mk. I,

I, 11T .. .. oo .. B/8P.P.6d.
18 Set Circuit Details and Notes .. 3/6 P.P. 6d.
A.R.88D Instruction Manual 15/- B.P 1/6d
R.107 Instruction Handbook o - P.
CR.100/B.28 Receiver Handbook., . 8/6 P.P. 9d.
R1118/A Circuit Diagram and

1j9 P.P. 6d.

Details no o no oo
R1224/A Circuit Diagram and

Details .. .. .. .. 1/6 P.P. 6d.
R1355 Circuit Diagram and Details 1/6 P.P. 6d.
RF24, 25, 28 Circuit Diagrams and

Details .. .. Each .. 1/6 P.P. 6d.
Amplifier A1184 Circuit Diagram and

Details oo oo A .. 1/9P.P.6d
Transmitter T1154 Circuit Diagram

and Details (all models) , . 00 2/- P.P. 6d
Resistor Colour Code Indicators.

Indicates the value of a resistor

at a glance .. .. .. 1/6 P.P. 8d.

All mail orders to:

Instructional Handbook
Supplies

Dept. PW. Talbot House, 28 Talbot Gardens,
Roundhay, Leeds 8

BOOKS & PUBLICATIONS

AUDIO, America’s foremost journal. Year’s
subscription 43/-, specimen copy 4/-. All
American radio journals supplied—list free.
EV{%LEN (Dept. 40), 61a Broadway, London,

PLEASE MENTION
PRACTICAL WIRELESS
WHEN REPLYING TO

ADVERTISEMENTS

SITUATIONS VACANT

TV _AND RADIO: AM.ILE.R.E., City and
Guilds. R.T.E.B. Cert., etc., on “Satisfaction
or refund of fee” terms. Thousands of passes.
For details of Exams. and Home-training
Courses (including practical apparatus) in all
branches of Radio, TV and Electronics, write
for 156-page handbook—FREE. 0
(Dept. 137K}, 29 Wright’s Lane, London, W.8.

RADIO AND TV Exam. and Courses by
Britain’s finest Home-study School. Coaching
for Brit.LR.E.,, City and Guilds Amateur’s
Licence, R.T.E.B.,, PM.G. Cert., etc. FREE
brochure from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

A FULL-TIME TECHNICAL EXPERI-
ENCED SALESMAN required for Retail
Sales. Write, giving full details of age, previous
experience and salary required to the Manager,
HENRY’S RADIO LTD., 38 Edgware Road,
London, W.2.

AMIMech.E, AMIERE., City and
Guilds G.C.E., etc. Become a Technician or
Technologist for high pay and security.
Thousands of passes. For details of Exams and
Courses in all branches of Enginecering,
Building, Electronics, etc., write for 156-page
handbook—FREE. B.IE.T. (Dept. 169K),
London, W.8.
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City and County of Bristol Education Committee

BRISTOL TECHNICAL COLLEGE

:l°\9pp6lications invited for following new post, duties to commence Ist September,
66.

DEPARTMENT OF NAVIGATION, MARINE RADIO & RADAR

ASSISTANT LECTURER, Grade B, in Marine Radio & Radar. Applicants must have
P.M.G. Certificate in Radio Telegraphy (first class) and B.O.T. Radar Maintenance
Certificate. Special consideration given to applicants with additional qualifications
such as H.N.C. and O.N.C. in Electrical Engineering or Electronics.

Salary: £955-—£1,625 p.a.

Starting salary dependent upon approved experience and qualifications.

Further particulars and application forms (to be returned within 14 days) from
Registrar, Bristol Technical College, Ashley Down, Bristol, 7.

Please quote Ref. T66/19/1 in all communications.




bET THIS
GREAT NEW
ROAD ATLAS

ONLY 3~

LARGE SCALE-8 MILESTO 1"
(Ireland 10 miles to 17)

A & B ROADS NUMBERED
WITH OFFICIAL CODES

48 PAGES OF ROAD MAPS of Great Britain and Ireland
MOTORWAYS, EXISTING AND UNDER CONSTRUCTION

32 DETAILED MAPS OF PRINCIPAL TOWN CENTRES
TOWN-TO-TOWN MILEAGE CHART

FULL GOLOUR GUIDE TO NEW BRITISH ROAD SIGNS

PRACTICAL

motorist
MARS

AT ALL NEWSAGENTS AND BOOKSTALLS
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HOME RADIO (Mitcham) LTD., 187 London Road, Mitcham, Surrey. Phone: MIT 3282

One of the most interesting sections of
our Components Catalogue is the KITS
SECTION, which runs to 14 pages listing
169 different items. Here is an extract
from the page dealing with RADIONIC
KITS...

“Designed for both the beginner (aged 10 and upwards)
and the expert in electronics. The only tools required are
the spanner and a pair of scissors. Build and rebuild as
often as you wish and check circuit at a glance through the
transparent panel. Extra components can be purchased to
expand sets as required. Adopted by Universities,
Technical Colleges, Schools and the Armed Forces for
electronics training.”

KT 46 Set No. I. Fourteen different circuits can be made, including regenerative receivers for earphone operation ..
KT 48 Set No. 2. Twenty different circuits. T.R.F. and Reflex receivers.
KT 50 Set No. 3. Twenty-two different circuits, including microphone and pick-

up amps. and receivers for loud speaker operation...

KT 52 Set No. 4. Twenty-six different circuits, including a 6-transistor super-heterodyne reCeiver..........ooiiuieciecnsieeiesaneeaiins £14.19.6

Would you like to see the other 209 pages,
listing 5,800 items, 900 of them illustrated, plus
a 2l-page supplement and a Semi-Conductor
Centre brochure? Then post the coupon now
with your cheque or P.O. for 9/- (7/6 plus 1/6
P. & P.). Remember, every catalogue contains
Jive coupons, each worth one shilling when used

as directed.

A e S R ey o T e

HOME RADIO LTD., pept. PW, 187 LONDON ROAD, MITCHAM
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SPECIAL OFFER
Mail Order Only

HIGH GRADE RECORDING TAPES
3in. Long Play 2/6 2in. Long Play 166
Sin. Long Play 1376 7in. Long Play 19/6

POCKET TRANSISTOR RADIOS

Golden Eagle Medium Wave 6 Transistors ... £2.7.6
Golden Eagle Medium and Long Wave 7 Transistors £6.18.9
TRANS/CEIVER
Raleigh 9 Transistor Trans/Ceiver 28.5 mc/s ... £28.10.0
This is for the Licensed Amateur Radio Operator
MULTI-METERS
Eagle EPIOK IOK OPV ... £4.0.0 Eagle EP50K ... . £8.19.6
Eagle EP20K 20K OPV ... £4.15.0 Eagle K140 . .. £12.19.6
Eagle EP30K 30K OPV ... £6.0.0 Eagle K142 .. £15.19.6

P.A. Column Speakers Five 8in. Units 10 watts 15Q £10.10.0
Speaker Extension Cabinet 5in. 15/, 8in. 22/6, I0in. 32/6, 12in, 42/6
Send now for special offer list on components and audio equipment.
All goods sent by return. Post and Packing FREE.
SIGNHILD LTD.,4 GORSEY MOUNTST,, STOCKPORT, Ches

A book for every electronics engineer . . .

developments,
304 pages

TRANSISTOR POCKET BOOK

by R. G. Hibberd, B.Sc., M.LE.E., Sen.M.L.E.E.E.

A comprehensive guide to the characteristics and use of
the various types of transistor now available. The manu-
facture of the various types of transistor, up to and
including the latest epitaxial planar, field of effect and
metal-oxide silicon transistors, is described in detail in
order to make clear the different characteristics of each.
Includes notes on the use and handling of transistors,
and chapters on solid state circuit techniques and recent

250 illustrations 25s.

From your Bookseller, or in case of difficulty, 27s. from
G. NEWNES LTD., SOUTHAMPTON STREET, W.C.2

NEWNES

World Radio and
Johansen, 28/-, P. &
Transistor Pocket
P. & P. 1/-.

Untess you put your X between the two O’s the
machine will win at the next move. Even if you do,
the machine puts the next O in the centre sguare,
which not only stops you winning, but also guarantees
the machine’s win at the next move. Try it and see.
Ful) circuit. wiring diagram and instructions for our
unbeatable Noughts and Crosses Machine, 3/6d.
post free

Wirewound Resistors 1 Watt 1%, 10 to 5kg,
8/8: to 20kQ 4/6. 4% add 3d. Your value wound
to order Special quotation for gquantities, low
valve resistors down to 0.1Q, multi-tapped uni-
versal shunts, etc. 8.A.E. further details,

1% High Stability Resistors 2/- Full standard range
plus special multimeter values. S.A.B. stock list.
PLANET INSTRUMENT CO.

25(w) DOMINION AVE., LEEDS 7

16/-P. & P. 1/
24/-P. & P.

R.8.G.B., 5/~ P. & P.
Caldwell, 24/- P.
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A.R.R.L. RADIO AMATEURS
HANDBOOK 1966

New Edition 40/-. Postage 3/-.

Eer/ Handbook 1966 by
Book . by Hibberd, 25/-

ABC’s of Electronic Organs by Crowhurst,
Electric G.uilt/a.m Amplifier Handbook by Darr,
New Radio Va.lve and T.V. Tube

Equivalents by Babani, 6/- P. & P. 8d.
Radio Amateur FExamination Manual by

3.

Practical Transistor Servicing new ed. by
& P. 1/-.

Where possible 24 hours service guaranteed.

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,
LONDON, W.C.2
(adjoining Lisle Street)

2 wmerpes 4

The thrills of VHF Amateur Radio! Comp-
lete Kit. 70-150 Mc/s, costs only 42/8 (oy
post, UK, 3/3 extra) also now available, new
transistor Short-Wave kit model TR2 10—
180 metres, ideal for beginners to Ham radio
via simplified “Easy-Build’’ step-by-step
instructions from 79/6. Write today enclos-
ing a stamped addressed envelope for liter-
ature and full details. Overseas enthusiasts
note we despatch to all parts of the world—
local stamp OK for literature. “GLOBE-
KING” (Regd.) precision standard products
tried and trusted by Amateurs everywhere.

JOHNSONS (Radio)
8t. Martins Gate, Worcester




TWO-YEAR GUARANTEED TUBES

14in.| 59/6 1009, REGUNNED

17 in.. Add 10/- or old tube.

_LSIB; 110°—30/-onold tube.
21 in. Carr. 10/6. [4in. Slim-
and all fine {7 and 19 in.—
s%_i:;)l;:e 99/6 ‘ overseas postage 30/-.

EX-MAINTENANCE TESTED TUBES
17 in.—35l- Most makes and types available. 14 in_—15l-

Guaranteed good picture. Carriage 5/- extra.
EX-RENTAL
TELEVISIONS
14 in. 17 in.
£7.10.0 £11.10.0

12 months’ 3 star Guarantee
% Tube % Valves sComponents
COLOURED FREE LIST
Channels for all areas
Demonstrations daily from Large
Selection.

Personal collection or Insured
Carr. 14in. 20/-; 17in, 30/-.

TWO-YEAR GUARANTEE

On all our slimline TV’s send for free list.

VALVES &1 per 100. Assorted TV and Radio. Surplus
ex-rental dismantled receivers. Post 4/6. Send for list.
CONDENSERS, 10/- per 100. New Assorted Electro-
lytics and pFs. P. & P. 2/6.

RESISTORS, 5/- per 100. New. Mostly High Stabs.
Assorted. P. & P. 2/-. Overseas 3/6.

SPEAKERS, 7/9, 6in., 8in., 7 x 4in., 8 x 3in. Ex.-mfd.
Salvage. P. & P. 2/3. Overseas, 4/-.

DUKE & COC. (LONDON) LTD.

Record player
cabinets 49/6.
Latest design
covered cabinet
takes any mod-
ern autochanger.

Single player
cabinets 19/6. 621/3 Romford Road, Manor Park, E.I2
P. & P. 5/6. Liverpool St.—Manor Pk.—10 mins.

Phone: iLFord 600-1-2-3. Stamp for Free List.

SOUDOGAZ Blowlamy farthe handyman

Baby “R”
Heater 89/11

Container Exira

Modern, Clean, Efficient

Ready for instant use at the strike of a match,
operated by an expendable 200 Cartridge, gives instantaneous heat
at 2,198°F. (1,200°C) for approx. 2% hours. With the three accessories,
solderings on lead, bronze, silver, zinc and aluminium, electrical
installations, defrosting pipes, paint stripping, gutter repairs, etc.,
can be quickly completed.

Lumogaz *C*
I Lantern 69/11
Cartridge Extra

SOUDOGAZ Blowlamp 45(- (complete with normal jet
burner). Cartridge 3/9 extra. Paint Stripper, Fine
Jet, Soldering Iron, each 9/- extra.

Available from hardware and ironmonger stores and all branches
of Halfords.

% cqumnics
gaz

CAMPING GAZ INTERNATIONAL DIV.

SURREY.

PTC. SOUTH STREET, DORKING,

" TECHNICAL

~ TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, 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. ICS 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:

Examination Students coached until

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.

successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can [earn both the theory and practice
of valve and transistor circuits, and servicing work while
building your own b5-valve receiver, transistor portable,
signal generator and multi-test meter—all under expert
tuition. Transistor Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

[ ———

INTERNATIONAL CORRESPONDENCE SCHOOLS I

Dept. 171, Intertext House, Parkgate Road, London, S.W.II :
Please send me the ICS prospectus—free and without obligation. I
(state Subject or Exam.) :

1
NAME :
ADDRESS. I

!

5.66

NTERNATIONAL -CORRESPONDENCE SCHOOLS -
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D. & B. TELEVISION (WIMBLEDON) LTD.

131 KINGSTON ROAD - SOUTH WIMBLEDON - LONDON S.W. [9
Telephone: CHErrywood 3955

AZ31 0/6 EF80 - PCF80
DAF9L 7110 EF85 7= PCF82
DAF9% 7110 EF86 9/4 PCF86
DF91 6/3 EF89 7i- POF801
DF92 6/8 EF9l 11/- PCF802
DF96 7/10 EF92 9/- PCF806
DK91 7110 EF183 9/8 PCL82
DK92 7110 BL33 10/6 PCL83
DK96 7/10 EL34 9 PCL84
DL92 [] EL36 9/9 PCL85
DL94 6/8 EL41 8/ PCL86
DL9% 6/8 EL84 6/4 PL36
DY86 - EMB0 U8 PL81
DY87 7i- EMS$1 78 PL82
EABC80 ki EM84 8/8 PL83
EAF42 8/ EM85 10/- P

EB91 a/! EY51 7l 1,500
EBC33 11/ EY86 - PY33
EBC4l Kl EZ40 516 PYs80
EBCS1 8/ EZ41 5/6 Pysl
EBF80 - EZ80 5/6 PY82
EBF8S - EZ81 5/6 PY83
ECC81 k] EZ90 5/- Pyss
ECC82 91 G232 11/- PY800
ECC83 k] GZ34 11/- PY80l
ECC84 bt HBC90 6/4 UABCS0
ECC85 U PABC80 716 UBC41
ECF80 9/6 C85 8/10 UBC81
ECH35 13/- PCC88 8/10 UBF80
ECH42 8/6 c97 718 UBF89
ECHS8 7l PCCs4 74 UCC84
ECL380 kil PCC85 74 UCC85
ECL82 8 PCC83 12/6 UCKF80
ECLS83 10/ PCC89 0/6 UCH42
ECLS6 8/ RCC188 10/6

ALL BRAND NEW VALVES GUARANTEED 3 MONTHS

Postage and Packing on Valves 6d. each

8/4 UCHS1 bt 625 T 10/9
9/4 UCLS2 8, 6F28 9/8
10/6 UCL83 10/ 6L.1 15/6
0/- UF41 ki 12/6
106/- UF42 9/ 6/30L.2
0/- UFs0 716 12/-
8/4 UF85 78 10F1 8/6
9/8 UF§9 /- 8/-
8/8 UL41 7/6 10F18 8,
8/8 UL46 10/ 10P13 12/6
8/8 UL84 8/ 10P14 11/~
10/- UY4l 5/ 20F2 1/-
8/4 85 B/ 20L1 12/6
6/4 5Y3 51 20P1 15/-
8/4 574 ki 20P3 12/-
7/ 8V6 o 20P4 13/-
14/~ 6X5 91 20P5 13/-
/ R19 14/ 30C15
6/- 10/ 30C17 11/6
7= u2s 10/ 30C18 10/~
5/6 U191 9/9 30F5 0/-
9/6 U193 7= _80FL1 10/3
90- U251 11/8 30L.15 13/8
- U281 13/9 30L17 11/6
D= U282 13/9 30112 /6
- U301 13/9 30P4 12/-
7/~ U801 19/- 30P19 12/~
- U9 8/6 30PL1 /6
- 6F1 9/6 30P113 12/6
- 8F13 12/8 30PL14 11/8
8/10 6F14 15/~ 30FL12 10/6
4 6F15 12/8 30FL14 - 10/6
9/4 6F23 10/6 30FL18 10/6
9/6 6F24 10/9

We are open 9 a.m. to 6 p.m. Monday, Tuesday, Thursday and Saturday; 9 a.m. to 7 p.m, Friday. Closed all day Wednesday

SERVICE SHEETS TELEVISION ! ! ALL MAKES AND MODELS 4/- P. & P. 4d.

GUITAR AMPLIFIERS
with TREMOLO

12 months’ guarantee (valves 3 months)

Five jack sooket inputs
with four separate mixing
volume controls. High
gain of 10 millivokts
makes it suitable for all
types of guitars and
microphones. Separate
Bass and Treble controls.
Master gain  control.
Tremolo speed and depth
controls. Remote trem-
olo switch socket, 7.5
and 15 ohms outputs.
30 and 50 watt valves
ECC83, ECC83, RL34,

valves ECC83, "BECC83,
EL84, FL84, EZ81l. Two
extra valves ECC83 used
in the tremolo circuit.
Tremolo operates on one
inpuf only. Black and
gold front panel (fitted
tremolo type only at
present). Chassis finished
silver grey hammer.

PRICES

B0 watt with tremolo ..
50 watt less tremolo , ,,
30 watt with tremolo .
30 watt less tremolo
16 watt with tremolo .
15 watt less tremolo ag
Add carriage 10/ any amplifier. Credit terms arranged. Descriptive leaflet free
gtamp iated. Suitable y: Bakers 12in. Guitar L.8., 5 gns, Bakers 15in.
Group 50 L.8., 18 gns. Carriage free.

Cash with order only, regret no C.0.D.

STROUD AUDIO

CASHES GREEN ROAD, STROUD, GLOS.

“No trade or export”

Stroud/ 783

TRANSISTOR BARGAINS !
FANTASTIC OFFER!

Mixed R.F./I,F./A.F. types. Untested. Only £1.0.0 per 100.
1276 for 50,
Switching Transistors. N.K.T. 124/5. Tremendous gain! 6 for [0/~

Large Car Radio type Qutput Transistors, N.K.T. 405. 10/= éach.

CONDENSERS
Silver Mica, Polystyrene, Ceramic. Mixed Types, values, only.
Very good selection from 3.3pf to 6,800 pf. 107= per 100.
(Normal retail value approx. £6.0.0)
Paper 200V Condensers. .0001f, .001uf, .002uf, .005uf, .04uf
Your choice. 7/6 per 100. £3.0.0 per [,000.

RESISTORS

Low wattage. Mixed. 10/= per 100.

Mixed 4 watt to 3 watt. Close Tolerance. Very wide range of

values. Polythene wrapped on cards of 10. MIXED VALUES ONLY.

Give-away price. 50/- per 1,000 plus 5/- post and packing.
(Normal retail value OVER £50.0.01)

SIGNAL INJECTOR
R.F./L.F./A.F. Transistors, components and circuit to make.
ONLY 10/- COMPLETE

ACOS PICK-UP HEADS
Complete with needles.
This is the price that you would expect to pay for the needles only!
Monaural co. HAI
Stereo ...... . 2U-
DIAMOND Stereo . ... 289
Will fit most record changers. CAN BE PROFITABLE!
Many more bargains! We will send you a list with
your order! You will not find better value for money
ANYWHERE ! { !

G. F. MILWARD

17 Peel Close, Drayton Bassett, Near Tamworth, Staffs.
Tamworth 2321 Post only
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EQUIPMENT CABINETS
OF DISTINCTION
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® Illustrated in this advertisement are
two fine cabinets from the Lewis
Radio Range.

@ These Cabinets are just two of a
really extensive range.

& Each one carefully made by British
Craftsmen and soundly constructed
from the best materials available.

@ Fillin coupon below to obtain FREE
catalogue showing this wonderful
range of cabinets.

Lowflex

=

T

A MR GED e SR EED W SN S DS M R

THE NEW LEWIS |

&-ég RADIO CATALOGUE |

Designed to assist your choice of ]
Cabinet

The New Lewis Radio Cabinet Cata- I
logue—the most comprehensive ever
prepared. Sent absolutely FREE! |

Please send your FREE cabinet catalogue.

100 Chase Side, Southgate, London |
Tel.: Palmers Green 3733/9666 ]

-————————————J

AT OUR
PRICES

24/-

Doz.
Postage /-

MINJATURE GERMANIUM DIODES
6/- doz. Postage 6d.

BY 100 SILICON RECTIFIERS
800v. P.LV. 500mA
Doz.
Postage |/-

LOO

GERMANIUM RECTIFIERS
GI7M 24V 1 Am
or 2/6 each - 6d. postage

or 7/6 each - 4d. postage

TANK AERIALS
6 Section. Total length 107 10”.
Perfect for Vertical Aerial or Fishing

10[6 Rod.

each /6 P. & P.
VEROBOARD Now in Stock

27 x 5 38 24" x 33 3
3" x5 52 327 x 3 38
Postage 6d. each extra.
TRANSISTOR HOLDERS

DIOZ.

3 or 5 pin type
Postage. €d

1/- each 4 4d. postage
PETHERICK'S sippiles
Dept. P

22 HIGH STREET, BIDEFORD, N, Devon
Tel.: Bideford 3217

KEY BOOK paper backs
HI-FI AND AUDIO

by A. T. Collins

Modern Designs for the Amateur Con-
High Sensitivity Amplifier.
Two-valve Pre-amp and Egqualiser,
Mains Gramophone Amplifier. Output
Transformers and Loudspeakers, etc.

structor.

SIMPLE RADIO CIRCUITS
by A. T. Collins

A Complete ‘Build Your Own Radio’
Short Wave
Medium Wave Transistor

Guide. Simple Mains
Receiver,
Receiver, Dual Wave One-valve, etc.

3s. 6d. each from AIl Booksellers

or, in case of difficulty, 4s. each by post from
George Newnes Ltd., Tower House, Southampton

Street, London, W.C.2.

NEWNES

‘PIRATPE’
| SIGNAL
BOOSTER ©

i LUXEMBOURG

CAROLINE

LONDON

all for only 39/6 with the Fabulous
DEWTRON Wave Trap

Just place NEAR your Transistor portable and
| BOOST all distant stations! Extend Battery lifel

NO CONNECTIONS! Use in car INSTEAD of

aerial,
Send £2 (post free)
Money-back guarantee (7 days)

ll DEW. Ltd, Dept. P.W. Ringwood Road,
: FERNDOWN. DORSET

SWis

SWLs - SWLs - SWLs

Hark!
Hark!

—the DX is calling

Specna! RX tuner
31/[

JOYSTICK

Variable Frequency

ANTENNA SYSTEM

This revolutionary and pat. pend aerial system
possesses the unique property of an even response
over all frequencies between 1.4-30 Mc/s

Bvery JOYSTICK Aerial System is supplied
{ complete with feeder and an aerial matching unit.
Just connect your RX—it is ready to go and
gives an unprecedented Tift’ to signal strengths
especially for ’cliff’ and ‘cave’ dwellers—EVEN
FROM UNDERGROUNIM Naturally the
advantages of using the ‘JOYSTICK’ ‘up-in-the-
clear’ are even greater!
4,000 Joystick aerials all over the world have
already shown that this is the first major break-
through for 20 years in the ficid of aerials. The
performance for such a compact unit (7.6in.
assembled) is staggering. Even the sceptics have
been convinced once they have understood the
basic principles and have followed the simple
‘tune-up’ procedure given in the detailed in-
structions.

New Joystick Range

There is now & whole new range of J oystick Aerial
Systems—made to match your QTH, your rig and
your pocket! The SYSTEMS cover SWL, TX/RX,
indoor and outdoor, mobile and even a new
JOYMAST! Made only in the finest materials the
SYSTEMS are reliable and permanent! Read all
about them in our new brochure—

GUARANTEE: Partridge operate a rigid, 100%
Money Back Guarantec if you're not completely
satisfied!

Read testimonials from all over the world!
“Four different receivers showed improved
performance over a dipole” reports the U.8.A
C.Q. Magazine.

“Excellent results, Australia, Ceylon, South
Africa at good strength although lately reception
conditions have been poor.’ Cummings,
Logsiemouth, Scotland.

WASLEM—Henry Wilking JII of Houston,
Texas, writes: “The Joystick really surprised me;
it really works like you Sdld it would . . . I took al}
my dipoles down.”

L.G. Rigden, Leighton Buzzard: “I cannot speak
too highly of my internal Joystick which con-
| tinues to give most excellent reception.”
G3UGB—A. Woffenden, Bristoi: “I have used
the Joystick for some months now and am more
than pleased with its performance . . . extremely
good reports on 160M and 80M.

READ ALL ABOUT IT!

This ticket will bring you the new brochures by
return of post!

PARTRIDGE ELECTRONICS LTD
Caister House, Prospect Road,
Broadstairs, Kent . Tel. THANET 62335

NAME ...oiiviiiireni e

PwW.5

S |
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SPECIAL RADIO
GHASSIS OFFERS

e

Magnificent  ‘Continental’ Stereophonic
Radiogram Chassis with piano key switches,
built-in ferrite rod aerial. Complete with
two |0” elliptical loudspeakers, plus a mono/
stereo 4-speed autochanger. Complete
£29.19.6, Chassis only 19 gns.

Special terms available of £7.10.0
deposit followed by 18 monthly pay-
ments of £1.9.1 (total H.P. of £33.13.6) +
15/= P. & P. Send £8.5.0 now.

Wutag it g

The Imperial Stereophonic 4 waveband
chassis has the most advanced specifications
yet offered in this country. There is a built-
inferrite rod aerial, seven piano key buttons,
Long-Medium-Short and VHF bands. Com-
plete with two 10" loudspeakers plus a
mono-stereo 4 speed automatic record
changer. Complete £41.9.6.

Chassis only 29} gns.

Special terms available of £10.7.6 de-
posit followed by 24 monthly payments
of £1.11.8 (total H.P. £48.7.6)1-17/6
P. & P. Send £11.5.0 now.

PRESS RA

HI-Fi EM DiGRAM CH
- i

This fabulous ‘Empress’ Hi-Fi radiogram
chassis is offered complete with 10” joud-
speaker plus 4 speed autochanger. At
only £24.3.0. This is the bargain of the year,
Chassis only 15} gns.

Special terms available of £6.3.0 de-
posit followed by 18 monthiy payments
of £1.3.4 (total H.P. £27.3.0) +15/-P. & P.
Send £6.18.0 now.

All Lewis Radio equipment including valves
are fully guaranteed for one year. Send your
cheque or P.O. today while stocks last to
Dept. P.46.

LEWWIS,R AL, WO, CHASE SIBE, SOUTHOATE
LOM QGH, h.14 - Telephone: PAL 3733/ Pass

1L.P. TRANSFORMERS:—This month’s enip!
Brand new, small size, 2 different types Television
L. P’s and only 5/- PER PAIR! Limited guantities
available.

CAPACITORS: —
100 x 300 x 100 x 16 MF'D, 275v. ?/8 each
100 x 400 x 16 275v. +1/-P. & P.

100U, 25v.. §/- each + P. & P. 3d.

AERIAL WIRE:—8till some of this wonderful
insulated wire left at old prices—25ft. coil, 1/5;
50ft. coil, /8. P. & P. 6d.

BATTERY ELIMINATORS:—For value jor money
you can't beat our “QUANTA"™ 9v. power
supply. Complete and ready to use in place of a
PP3 ete., it costs only 16/8 + P. & P. 1/-

For the connoisseur, the slightly more sophisti-
cated Eagle Model LA-6P with a self-contained
pilot lamp is still cheap at 23/6 + 1/- P, & P.
TEST METERS:—1. Model 200H—A wonderful
buy for the discerning engineer with a limited
budget. 20 K. ohms per volt makes this an
extremely accurate instrument that measures
voltages, current, resistance, capacitance and
decibels. At £4,9.8, it is second to none!

2, Model Test 7—At last. an inexpensive multi-
meter with a mirror included in the scale, Why
pay over £20 when this will often do the trick
for only £2.5.0.

8. Avo-Minor Mk, IV—Still one of the best and all
British, £0.10,0.

4, Taylor 127A—Excellent value, £10.10.0,
Full range of panel apd multi-meters always in
stock.

LOUDSPEAKERS:—At really keen prices—all
8 ohm, brand new. 2in. and 2%in., 7/6 each,
8in. and 3in., 9/- each; 4in., 10/6; 5in. 12/-, All
plus 1/-, P. & P.

AMPLIFIERS: —Veritone 60W, £26.19.6 com-
vlete; 30W, £18.15.0 complete; 4/5W 6 gns,
complete but less cover; 3/4W Record Player
amplifier—ready to plug in and use. Manu-
facturers surplus. Brand new, £2.19.8.

Mullard OAS1 Diodes, brand new, 2/3 post free.
Mullard OA91 Diodes, brand new, 2/6 post free.
Mullard OA95 Diodes, brand new, 2/6 post free.
REMEMBER:

BOTHWELL ELECTRIC

SUPPLIES (Glasgow) LTD,

54 EGLINTON STREET

GLASGOW, €5

Member of the Lander Group
is at your disposal whether you are 2 personal or
mail order customer. Use our FREE ADVISORY
SERVICE by writing or *phobning, SOUth 2904~
Trade enguiries welcomed,

BBC2 (625 LINE) TV AERIALS

Mast Mounting Arrays, 9 element, 45/-,
wide spaced high gain, 11 element, 55/~ 14
element, 62/6. Wall Mounting with Cran-
ked Arm 9 element, 60/-; wide spaced, high
gain, 11 element, 67/6; 14 element, 75/-.
Chimney Arrays Complete, 9 element,
72/-; wide spaced high gain, 11 element, 80/-;
14 element, 87/6. Loft Arrays, 7 element,
32/6; wide spaced high gain, 11 element,
with Tilting Arm, 62/6; 14 element 70/-. All
high gain units have special Multi-rod
Reflector, Low loss co-axial eable, 1/6 per
vard. UHF transistor pre-amps from 75/-,

BBC * ITV - F.M. AERIALS

BBC (Band 1). Telescopic
laoft, 21/-. External S/D,

ITV (Band 3). 3 Element
loft array, 25/~ 5 element
35/~ all mounting, 3
element, 35/-. 5 element,

451-.

Combined BBC/ITV Loft
1+3, 41/3; 1+5, 48/9; Wall
mounting 1438, 56/3; 1+5,
3/59; VChémney 1+3, 63/9;

= VHI transistor pre-amps

from 75/~.
F.M. (Band 2). Loft S/D, 12/6, “H’’, 30/- 3
element, 52/6. External units available,
Co-ax cable 8d. yd. €o-ax plugs, 1/3. Outlet
boxes, 4/6. Diplexer Crossover Boxes, 12/6.
C.W.0. or C.0.D. P. & P. 4/6, Send 6d. stamps
for illustrated lists,

K.V.A. ELECTRONIGS (Dept. P,W.)
27 Central Parade, New Addington
Surrey
LOD 2266

st 1
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PADGETTS RADIO STORE

OLD TOWN HALL,
LIVERSEDGE, YORKS.

Telephone: Cieckheaton 2866

18 Set Receiver. 4 Valve Battery S/H 6-9 Mc/s.
Clean condition, 12/6, Post 5/-.

68 Set Receiver, 4 Valve Short Wave Battery
Set. New 15/6. P/P 5/-.

SPOI% lﬁgcro-Amp Meter from 18 Set Tx., /6.
New 500 Micro-Amp Meter from 68 Set Tx.
12/6. P/P 1/9.

Muirhead Pattern Slow Motion Drives.
Removed from units, 5/-. P/P 1/9,

Magic Eye with Holder. Ex Units Octal Base,
2/6. P[P 1/3.

New Boxed Tube Unit, CR.100, Complete with
Two small CRT Tubes VCRX393 and VCRX298.
Plus 21 small valves and 0-lma. meter., Relays
removed, 57/~ Carr. 10/-,

Reclaimed Tubes. Six months’ guarantee.
AW43/80, 30/-. MW43/80, 30/-, MW 43/89. 30/-.
CRM172, 30/-. CRM142, 17/-. 12" Tubes 10/~ 17"
tubes perfect but without guarantee, 17/- each.
Carriage on any tube in G.B., 10f-.

Specially Selected Nearly New Valves with 6
g‘(}éléchs’ guarantee. Single valves, Post, 7d.

6/- 807 5)- EF91 24~

518 ARP12 1/6 6K7 1/9
PCF80 5/6 ECL80 3/6 6K8 2/
PL36 6/- ECC83 b/~ 6V6 1/9
PL81 5/6 ECC82 4/3

VALVE LIST
Ex Equipment, 3 months’ guarantee

Single Valves Post 7d. =
EF80 1/6 KT36 5/- 6F14 51-
ECL80 1/6 PCF80 /- 5=
EF91 d. PCC84 2= 10P13 2/6
EB91 od. PCL82 4}~ 10P14 -
EBF80 3/- PCL83 3h- =
ECC81 3/- PCL84  3/- 20L1 /-
ECC82 3/- PCL85 3/ 20P1 {-
ECC83 4/- PZ30 5/- 20P4 /6
EL84 5/- PY81 1/s 8ol 16
EY51 2/6 PY82 1i6 U
EF50 1/~ PL81 - U301 I8
EY96 /- PL36 55 U191 =
6K 25 5/~ PY33 5/ U281 I
6U4 5/~ 6B8 1/6 U282 /-
6P25 5/- 6F1 1/- U2s /-

Motors removed from Washing Machines

: h.p. with pulley, 26/-, Carriage 10/-. Hoover

Mk.I., 15/-, Carriage 7/6, }/sh.p. motor.

13 Amp, Double Sockets. Brown Surface Type,

3/-. Post 1/6, 6 for 18/-. Post paid,

New Jap Earpieces complete with lead and

plug. 8 ohms, 3 or 5mm., 1/11 or 20/- per dozen,

Post Free.

]P?ip&les. Top grade. No duds, 3/~ per doz., Post
aid.

Perfect Speakers removed from T.V. sets.
Round 87, 6/-, Rola 6 x 4, 8/-. Goodmans 7 x 4, 5f-,
6” Round, 3/-. Philips 5” Round, 3/-. Plus Post on
any Speaker 2/9. 6x 4, 6” and 5" Round Speakers,
6 for 20/-. Post Paid.

NEW VALVES!

Guaranteed Set Tested

24 HOUR SERVICE

1R5 4/- | DL33 6/6 | EF89 4/3 | PY82 4/9
185 3/3 | DL35 4;3 XF91 2;;; PYg3 ?ﬁ
1T4 2/- | DL92 4/3 | EL33  6/8 | PY800 5
354 4/3 | DL94 5. | EL41  7/6 | U25
3V4 5/- | DL96 5/11{ EL84 4/ | U26 8j6
6K7G 13 | DY86 /3 | EY5l 5/11 | visr g/

DY 6/9 | EYS6  5/8 | U301l 10/
6Q76:  5/6 | EABCS0 5/6 | EZ40  5/6 | Usol 149

EB91 9 | BZ80 3/ | UABCSO 5/
1002 11/~ | EBC4L 6f3 | EZ8L  4/3 | A2 6]11
2001 11/~ | EBFS0 5/9 | KT6L  6/3 | ypcy; g
20P3  10/6 | EBFS9 5/9 | PCOS4 5/8 | ypysp 58
20P4 13/ | BCCSL 3/3 | BCCSY 9/9 | pysy 59
20P5  11/6 | BOCS2 416 | PCE80  6/6 | yooee w11
30FLL 9/3 | BCC83 4/ | POFS2 5/9 | Ucoes 6)-
30L15 99 | BOUS5 5/3 | PCFS05 8/= | \oros 813
30PL1310/3 | ECF82 59 | PCLs2 6/6 | JOXEO b
CL33  8/6 | EOH35 59 | PCL83 8/9 | yond? o
DACs2 6/9 | KCH4z 7/8 | PCL84 716 | aris) Bl
DA¥9L 3/3 | ECHSL 5/6 | PL35  9/- | ZCLel oin
DAF96 5{11 | ECL80 5/11 | PL8L  6/9
DF33 7/6 | ECL82 6/8 | PL82  5/- | UF4l  6/6
DF9l  2/- | BCL86 8/- { PL83 5/11| UF89  5/8
DF96 511 | KF39 §/6 | PLe4  6/- | ULdl  7/9
DK32 /- | EF4  5/9 | PY32 89| UL84 5/9
DK9L 4/- | EFS0  4/3 | PY33 8/9 | UY4l 43
DK92 9/9 | EBFe5 4/6 | PY80 4/9 | UY85 4/9
DK% 6/3 | EF8 6/6 | PY81 5~ | Z77 2/9

Postage on 1 valve 9d. extra. On 2 valves or more,
postage 6d. per valve extra. Any parcel insured against
damage in transit 6d. extra. Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON LONDON N.ié6




Packed with concise servicing data
«...the ““gen’ at your fingertips in one
authoritative volume for day-to-day use!

TAPE
RECORDER
SERVICING
MANUAL

by H. W. HELLYER
A.M.TS, A.LLP.R.E., AM.LS.M.

Tape recorders present special problems to the
service engineer. Many decks are quite complex
mechanically, whilst high performance is required of
the associated electronic circuitry. The best aid the
service engineer can have in dealing with recorders
is adequate information. This book provides concise
service data, including cir-
cuit diagrams and. numerous
layout diagrams and views of
mechanisms and  adjust-
ments, for the majority of
tape recorders and decks that have been
released in this country. The notes are
compiled partly from manufacturers’
official data, from trade sources,
and also from bench notes and observa-
tions made by the author in the course™
of a number of years’ practical servic-
ing. Also contains an authoritative
introductory section on the principles
and practice of tape recording, practi-
cal repair procedures, and micro-
phones and matching.

Covers 282 models
in 344 pages

A book to save
you time and
make you profit

Alba, Allegro, Amplion, B.S.R., Baird, Brenell, Bush, |

Butoba, Collaro, Cossor, Dansette, Defiant, Dynatron,
E.M.L., Editor, Ekco, Elizabethan, Elpico, Elpico-
d Geloso, Ferguson, Ferranti, Ferro-
graph, Ficord, Fidelity, G.B.C.,
G.E.C., Garrard, Geloso, Gram-
{Vlanufacturers deck, Grundig, H.M.V., Hagen,
include. . Kolster-Brandes, Korting, Mag-
navox, Motek, Murphy, Peto-Scott, Philco, Philips,
Playtime, Portogram, R.G.D., Recording Devices,
Regentone, Robuck, Simon, Sobell, Sonomag, Sony,
Sound, Soundmirror, Steelman, Stuzzi, Tele-
funken, Thorn, Truvox, Ultra, Verdik, Volmar,
Walter, Winston and Wyndsor.

Makes covere
from 63

from your bookseller, or:—

Complete this form and post today

supported by over
345 drawings,
exploded views and
circuit diagrams

63s.

Published by
NEWNES____

To George Newnes Ltd., Tower House, Southampton Street,
London, W.C.2.

Please send me TAPE RECORDER SERVICING MANUAL
for which | enclose remittance of é3s.

e o o o o T ——— — T — ——————
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2

Tel. PARK 5641/2/3

Please write for full catalogue

L&IAEROSERVICESLTD

Please send all correspondence and Mail-Orders to the Head Office

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON Wi

Tel. LANgham 8403

Open all day Saturday

‘When sending cash with order, please include 2/6 in £ for postage and handling
MINIMUM CHARGE 1/6. No C.0.D. orders accepted

0A2 6/- | 6AF4  10/- | 6CL6  9/- 6V6 9/- ECH21 10/- | EY51 §/- | PCL85 9/6 | U25  11/-
Sl B|Hme G| N B Ne % o W | B0 gk i o
0A4G  20/- | 6AGE  2/6 | 6CY5 10/- BV6GT . g - -
os2  o-|6ae7 6 |ecyr 1. ewos 7~ | First Quality Fully Guaranteed | xcus: o/6 | vss 9/6 | Porsoo1g)- | Ulor 11/6
OB3 8- | 6AH6 10/- | 6D1 2/- 6Xd 4/~ ECHS83 %/6 | EY84 7/6 | PCL80112/- | U201  6/6
0C2  14/- | 6AJ5  9/- | 6D3 716 6X5 - ECH84 10/- | EY86  7/6 | PEN45 7/- | U281 13{-
SR Wi e A R e
0D3 - | 6AKS - - - Y - -
1A3 8{- | 6AL5  8)- | 6DCS 12/ 674 5/- BOL8S3 9/6 | BZ35  5/6 | PEN46 6/- [ U403  7/-
1ABGT 5(- | 6AM5 2/6 | 6DK6 6/- 7A4 8/~ BCL84 12/- | EZ40  7/6 | PEN220A | U404  6/-
1A7GT 8j- | 6AM6  4)- | 6DQ6  11/- 7A6 - ECLSS 9/6 | EZ4l  8j- 7/~ | U600  10/-
1B3GT 7/~ | 6AN4 15/- | 6EA8 1l/- 7A7 6/- EF36  5/- | EZ80 5/6 | PEN383 T80 18-
1C5GT 6= | 6AN5 15/- | 6EVS 12/~ TA8 5/- EF37A 8- | EZ8L 5/ - | UABCS0 5/6
1D5 7/6 | 6AN8  10/- | 6F1 149- 7A}é‘7 135- EFEQ 5[/6 gzgo 4/- PE§§8§/7/- UAF42 9/-
1Ds 8/- | 6AQ4 5/- | 6F4  30/- 7TAGT - EF40  10/- | G55/1K 18/- | PEN45
AL srane B4 GRORE ) R

6 B B - -1 ¢ B
1H5GT 7j- | 6AQ6 8/- | 6F6G 5f{- 7B6 114- EF50 2= | GTEL7T5M 17,
114 2/6 | BAR5  8f- | 6F8G  5/- 7B7 7l= EF55  8)- 12/- | PL36  10/-
1L6  17/8 | 6AR6  6)- | 6F13  §/6 704 4f6 ELECTRON'C VALVES EF80  5/6 | GZ30  8/- | PL38  16/-
IN5GT 8/- | 6ARS 17/6 | 6F14  15/- 753 1%- EE?Z ?;IIG ?zzz 105- gigé
1R4 6/- | 6AS5  B5j- | 6F15 11/ 7 - ) - | GZ34  10/-
1R5 5/- | 6ASS ) | 6F17  6)- 7CT 5/- EF89 56 | HABCSO 8/~ | PL83
184 5/- | 6AS7G 20j- | 6FL9  6/8 7D3 8/- | 12BH7A 7/- 30L1  6/8 ;5840 10/-) DL75 10/~ | EF9l  4/- | HBC90 5/- | PL84 7
185 4/6 | 6AT6  4/6 | 6F20 10/~ 7D5 8/- | 12BY7A10/- | 30L15 12/6 | 6060 5/- | DM70  5/6 | EF93  5/- | HBC91 6/- | PL302 14/-
1T4 3/ | BAUSGT 6F23 11/6 | 7D8 7[- 11208  4f- | 30117 14/- | 6080  25/- | DM160 10/- | EF94  6/- | BK¥93  6/- | PL500 15/
1T5GT 6/~ 15/- | 6F28  10/8 | 7TE5 5/- | 12F5GT 8/- | 30P12 10/- | 6136  9/- | DY8O %/- | EF95  5/6 | BF94  6/- | PL8OL 10/-
104 5/- | 6AU6 6/~ | 6F32 3/ | TE6 4f- | 12H6  3/- | 30P16 7/6 | 6146 27/6 | DYS6 8/- | EF96  9/- | HK90 5/ | PP5/400
1U5 6/- | 6AV6 8- | 606G  2/6 | 7E7  10/- | 19J5GT 3/- | 30P18  ¥/- | 7586  22/6 | DY87 9/- | EF98 12/6 | HI12  3/- 10/
v 5/- | BAWBA 14/- | 6H6 2/~ | 7TH7 8/- | 12J7GT 7/6 | 30F19 14/~ | 7895 22/ | E88CC 14/- | EF183 8- | HL2K 8- | PX4  15/-
1V2 10/~ | 6AX4GT §/- | 674 9f-| 777 14/- | 19K7GT 7/~ | S0PL1 12/- | 9001 4/« | E90CC 12/- | EF184 8/- | HI23 6/- | PX25 10/-
1X2B /- | 6AX5GT 6J5G  4f- | TK7  10/- | 19K8  8J- | 30PLI13 12/- | 9002  5/6 | E91H  8/- | B¥804 21/- | HL23DDEJ- | PY3L

1Z2  $5/- 12/8 | 675GT 4/6 | 7Q7 9/- | 127G 4/ | 30PL1412/8 | 9008  §/- | E92CC  7/- | EFP60 10/- | HL4l  4/- | PY33
2A3 5/- | 6B4G 16/~ | 676 3/8 | 7R7 12/~ | 1298A7 ¥/- | 35A3 12/- | 9005  15/- | E180CC 8- | EH90 7/ | KT66 16/- | PYSO 60/-
2A4G  30/- | 6B7 5/ | 637 9f-| 787  18/- | 12807 4)- | 35A5 11/- | 9006  2/6 | E18OF 20/- | EK2 10/ | KT88 23/ | PY81
246 8/- | 6B8 7f- | 677G 5[« | 7Y4 8/- | 128F5GT 35B5  12/- | A2293 16/- | EABCSO 7/- | BK32  6/- | KITW61 7/- | PY82
2A7 7~ | 6BA6  5/- | 6K6GT 8/6 | 724 6/~ 9/- 13505  6/8| AZ11 6/~ | EACOL 4f- | EK90 §5/- | KTZ41 6/- | PY83
20W4 12/- | 6BA7 15/- | 6K7G  2/-| 9BW6 ¥/~ | 198G7 4/ | 39D5 12/ | AZ12  9/- | EAP42 9/6 | BL32  3j- | KTZ63 9/- | PY8S
2D21  6/- | 6BC4 17/6 | 6K7GT 5/- | 9D2 3/6 | 19807 4/- | 35L6CGT 7/- | AZS1  9/- | EB41  5/- | BL34 11j- | N78 15/~ | PY301 11/6
2E24  40/- | 6BEG  5/8 | 6K8 8/-| 1002 13/~ | 19877 4)- | 35W4  5/- | AZ4l /- | EB91  8/- | EL36  5/- | OCP7L 24/- | PY800
2E26  80/- | 6BF6  6/- | 6K23  7/6|10D1 /- | 128K7 5/ | 363 10/~ | C1C_ 12/- | EBC21 7/6 | EL36 9/ | ORPI2 12/- | PY801 8,
2G21 12/~ | 6BGEG 15/- | 6K25 24/- | 10F1 14/ | 128Q7 10/- | 35Z4GT 8/6 | CC3D  4/- | EBC33 7/- | EL37 17/6 | ORP60 10/- | PZ30  10/-
2X2A  8/- | 6BH6 ¥/8 | 6Ll  10/- | 10F8  8/- | 128R7 5/ | 35Z5GT 6/- | CL33  9/- | EBC4L 8/6 | EL38 1%/8 | PABCS0 7/8 | QP25
3A4 4/- | 6B)5 15/~ | 615G  6/- | 10F18 9[- | 128Y7 /- | 50A5 18/~ 1 CY31 7/-| EBCS81 6/6 | EL41 9/ | PC86 18/- | QQV03-10
3A5 8/« | 6BJ6  8/- | 6L6GC 8/- | 10L1 78 | 12¥4 2/6 | 50B5  7/- | D4l 5/- | EBC90 4/6 | EL42  9/- | PC87 12/- 35/-
3ASGT 8f- | 6BJ7 7/~ | 6L7 5/-| 10P13 12/8 | 1447 1g/. | 50C5  6/6 | DA30 10/- | EBCO1 6/- | EL50  6/- | PC97  9/6 | Q8105/45
3D6 4/- | 6BK4 25/ | 6L18 8/~ | 10P14 18/~ | jga5 5 | SOL6GT 6/6 | DA4L 40/- | EBF2 12/~ | EL8L  §/6 | PC900 12/ 15/-

3E29  60/- | 6BLIGT 9/- | 6N7 8/-110Y 15/ | 30p7 14f- 50Y6GT10[- DAC32 7/- | EBF80 7/6 | EL82  8/- | PCCRL  6/6 Qsmoo 10/- | UY4L  6/6
3Q4 6/6 | 6BN6  7/6 | 6PL  11)-|12A5 10/- | 5ypg 73 | 75B1  5/6 | DAFOL 4/6 | EBFS3 9)- | EL83 8- | PCCE5 8/ 8/- | UY82  9/6
3Q5GT 6/8 | 6BQs 1l/- | 6P25 12/8 | 12A6  3/-| 5gpy 14y | 7501  12)- | DAF92 /- | EBFS9 7/- | L84 5/ | PCOSS 12/- mo 10/- | UY85  §/-
384 5/- | 6BQ7A §/- | 6P2s 126 | 12A7 10/- | 5ops 7). | S0 6/- | DAF96 7%/- | EBL1 14/- | BL85  8/- | POC89 12/6 | R17 8/- | VP23 3/8
3V4 6/- | 6BR7 12)- | 6Q7G  6/- | 12A8GT 5/- %AGG 5/~ | 89A1  25[- | DC70  12/- | EBL21 11/- | EL86  8/- | PCCISQ12)- | RIS 7/8 | VP4l  5/-
5R4GY 9/- | 6BRS  5/- | 6R7 6/- | 12AC6  8/- 10/- | 85A2  8/6 | DF33 8/~ | EBLs1 20/- | EL90  8/- | PCC80512/6 | 8130  12/6 | VP210  5/-
5T4 8/- | 6BS7  17/- | 687 7/- | 12AD6 8/« 25L6GT g/~ | 85A8  5/8 | DF72  7/-| EC86 12/- | EL91  8/6 | PCCS06 14/- | SL30P 15/- | W21 5/-
5U4G  5/- | 6BWE  9j8 | 63A7  8/- | 12AF6 U6 | o5y 1oy | 90CL  12)- | DE73  7/- | ECS8  19/- | EL95 /- | PCES0012/- | SP4l  b/- | WSIM /-
5U4GB 6/6 | 6BW7 10[- | 68C7  9/- | 12AL5  %/- e 185BTA15/- | DF91 8/~ | ECC32 4/- | EL360 22/- | PCFS0 7/6 | §P42 8- | W720 10/-
5V4G  9/- | 6BZ6 6/~ | 68D7GT 5/- | 12AQ5 )~ | 2524 8/- | 900PA” /- DF92  9/6 | ECC40 10/- | EL821 6/~ | PCF82  8/- | SP61  4)- | Xé3 6/
5X4G  8j- | 6BZ7 11)- | 68F7 - | 12AT6  5/- ggggGT%%- 807 9/- | DF96  7/6 | EOC81 4/- | EM4  10/- | PCF86 9/- | TH233 6/- | X605 5/6
5YSGT 5/~ | 604 2/6 | 6867 /- | 12AT7 4/ EOUOEL - ) 829 80/- | DH63 /- | ECOCB2 5/6 | EM31 5/ | PCKS7 13/- | TH2321 7/~ | X66 8/~
574G 8- | 605 8)-| 6377 §[-| 12AU6 /- | 28 45- 832 20/- | DH76 5/6 | ECCS3 6/- | EM34 18/~ | PCF80011/- | TP22  5/- | X78 20/~
573 7/8 | 6C3GT 6l ) OSK7  5/-|12AU7 56|50, - o5 5/- | DK40 11j- | ECC84 7/ | EM35 8/~ | PCP80111/- | TP25  5/- | X81M 18{-
574G 8- | 606 4/ | SLTGT 5/ | 12AU7A - | 3045 7/- 955 3[- | DK91 5/- | EOCS5 6/6 | EM71 12/6 | PCF302 11/- | TP2620 7/6 | XB1 12/6
6/30L2 11/ | 6086 7]~ | GSNTGT 4/6 | 134V6 8/ | S0CL 11’6 956 2/- | DK92 9/~ | ECC86 7/« | EMS0  7/- | PCF80511/- | TT12 60/- | XCl2  %/6
A7 10/- | 609 11/-|68Q7 .7/- | 12AV7  §/-| 30C15 13/- 957 5/ | DK96 8/6 | ECC88 10/- | EM81  7/6 | PCF8018/- | TT15 85/- | XC15  4/6
6A8 8/-16C31  12/- | 6SR7  8/- | 12AW6 20/~ /- | 958 4/- | DL33  6/6 | ECCI189 12/- | EM84 8/~ | PCF808 12/- | TT21  85/- | Y63 8-
6AB4 6/6 | 60B6 5/ | 6857  3j- | 12AX7 6/~ | 30C18 11/~ | 959 8/- | DL35 5/~ | ECC80411/- | EM87 7/~ | PCL80 12/6 | TZ40 40/- | Z21 7=
6AB7 . 4/- | 6CD6GA 6SU7GT10/- | 12AY7 10/- | 30F5 11/- 5654  8/- | DL63  8/- | ECFS0 8/- | EN30 35/- | PCL81 9/- | U18/20 %/- | Z503M 45/-
6ACT 4= 17/- | 6T8 7/-| 12B4A  9/- | 30FL1 12/- | 5670  10/- | DL68 10/- | ECFS2 %/6 | EN31 10/- | PCL82 8- | U9  30/- | Z700U 4/-
6AD4 18/- | 6CG7  10/- [ 6U4GT 10/6 | 12BA6 8/- | 30FLI2 12/- | 5763 10/~ | DL70 - 8/- | ECF86 11/- | EN91  6/- | PCL83 8/6 | U2 7f- | 2759 22)-
6AD7G 10/- | 6CH6  6/- | 6US 7/6 | 12BE6  5/8 | 30¥L14 12/- | 5814A 10/- | DL73 12/- | ECF80413/- | EN92  6/- | PCL84 8/6 | U22 8/- | Zgosu 15/-
MULTIMETERS PHOTO CELLS GS18 {
Type 108-IT; 24 range precision portable meter, 5000 | Caessium Antimony, indow. HT 160V. CLEARANCE OFFER OF METERS

0.p.v; DC Volts: 2.5-10-50-250-5300-2500V. A.C. Volts:
10-50-100-250-500-2500V; D.C. current 0.5-5-50-500mA.
Resistance 2000-20,000 ohms; 2-20 megohms. Power
output calibration in A.C. for 600 ohms live. Complete
with prods and batteries £5.5.0. P. & P. 7/6

Type U-l; sensitivity 1000 o.p.v. A.C./D.C. voltage
ranges 10-50-200-500-1000V; D.C. current ranges
100-300mA; Resistance ranges 2000-20,000 ohms.
Complete with prods and battery, £2.2.0. P. & P. 7/6.

COUNTER TUBES

GR10A—10-way register-indicator tube, 45f-.
GC10/4B—bi-directional 10-way computing tube,
double pulse, 50/-.

GC10B—scale-of-ten counter, 35/-.
GC10D-—scale-of-ten counter for single pulse operation
55/=.

G810D—Bi-directional 10-way selector tube, 55f-.
910H-—as G810D but physically small. 40/

STC SILICON JUNCTION RECTIFIERS.

HALF WAVE, 8 AMPS D.C.

R8310, 140 piv 4/~ R8350, 700 piv 7/6
R8320, 280 piv 5/~ R$360, 840 piv 8/~
R8330, 420 piv 6/- RS370, 980 piv §/-
R8340, 560 piv 7/- RS380, 1120 piv 10/-

side-on  wi
gensitivity 160 A/Lumen ..

SILICON BRIDGE CONNECTED
FIERS, 100 P.1.V,

1B100K10, 10 amps DC (2-25"x22!

GERMANIUM DIODES

0A5 4/6 0AS81 2/-
OAS8 4/- OA85 3/=
0A10 8/- OAS6 3/6
OA70 2/- OA90 2/-
0A73 1/6 0A91 213
OAT79 2[3 0A95 3/~

2N697 (NPN) and 2N1132 (PNP)

SEMICONDUCTORS

Transistors, Microwave
germanium and silicon,
rectifiers in silicon or germanium.

diodes,

1B20K10, 2 amps DC (1-4"x1-4"x-6")
1B40K10, 4 amps DC (1-4"x1-4"x-6")

5/- P.P. 1/6

POWER RECTI-

TRANSISTOR COMPLEMENTARY PAIRS:

25/

80/~

57x1") 85/~
CG4E 2=
CG10E 1/6
CG12F 2/-
GEX23 1/6
GEX44 1/
GEX54 2/-
...... 50/- per pair
Detector diodes,

zener diodes and power

Leaflet with prices

and short specifications available on request.

500.A D.C. MC lin. round flush, ringnut mounting,

calibrated 0to 1 ... ... ... . o oo 17/6
500.A. D.C. MC 2in. round flush, ringnut mounting ,. 176
500pA D.C. MC 2in. round flush, for clip fixing,

undrilied flange .......... ... 10/-

ImA. D.C. MC 2in. round flange mounted,

calibration 0-3/30/300
1mA. D.C. MC 2%in. round flange mounted ...
1mA. D.C. MC 24in. square flange mounted
30mA. D.C. MC 2iin. round flange mounted.
50mA. D.C. MC 2in. square flange mounted
50mA. D.C. MC 2iin. round flange mounted. .. .......
75mA. D.C. MC 14in. round flush, clip mounted , .,
100mA. D.C. MC 13in. round flush, clip mounted
100mA. D.C. MC 1in. round flange mounted
100mA. D.C. MC 2%in. round flange mounted , .
150mA. D.C. MC 11in. round flush, clip mounted
500mA. D.C. MC 2iin. round flange mounted . .
25A D.C. M1 3%in. round projecting ................
100A A.C. MI 2}in. round flush, ¢lip mounted
15.V. AC. MI 24in. round flange mounted

sealed,

80
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blueprints

The following blueprints are available from stock. Descriptive text is not available but the date of issue is shown
for each blueprint. Send, preferably a postal order to cover cost of the blueprint (stamps over éd. unacceptable) to
Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House, Southampton Street, London, W.C.2.

The Strand Amplifier

I
The PW Signal Generator } (SEallr) J

The Berkeley Louds>eaker Enclosure... "
The Luxembourg Tuner o f (Dec. 1962) &

The PW Troubadour

;
The PW Everest Tuner... } (SR CH AL

The PW Britannic Two ...

The PW Mercury Six } (May 1962) 6l

Beginner’s Short Wave Two ... Y B
5.W. Listener’s Guide ... f (GSDBLLD)E

Beginner’s 10-watt Transmitter

Transmitting and Aerial Data ... } (CES LD

P.W. “Sixteen’ Multirange Meter

L :
Test Meter Applications Chart ao) (Gl )

- The Celeste 7-transistor Portable Radi

o 3
The Spinette Record Player ... o (k]

e Transeavar " oM ) Gune 1964 5t
The Citizen (December 1961) 5/-
The P.W. 35-watt Guitar Amplifier (May 1964) ... 5/-
The Mini-amp (November 1961) 5/«

The PT Muitimeter (October 1961) P.T. 51

The Beginner’s Short Wave Superhet (Dec. 1964) ... 5l
The Empire 7 Three-band Receiver (May 1965} 18
Electronic Hawaiian Guitar (June 1965) 5/-
Progressive S.W. Superhet (February [966) ... 5/«

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.

PRACTICAL
WIRELESS

query service

Before using the query service it is important to read the following notes:

The PW 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 undertake to supply detailed information
for converting war surplus equipment, or to supply circuitry,

(¢) it is usually impossible to supply information on im-
ported 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 4th May, 1966 and must
accompany all queries in accordance with the rules of
our Query Service.

PRACTICAL WIRELESS, MAY, 1966

Published on the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London,

2, and printed in England by

, W.C.2,
WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Ltd. South Africa: CENTRAL

NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGS
including postage for one year: To any part of the World £1.16.0.

TONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD, Subscription rate



i6 PAGE TRANSISTOR LIST
Send 6d. stamp for new list
all types of semi-conductors.
Valves and Quartz Crystals,

1966 150-PAGE vCATAL OGUE

Fully detailed and illustrated components, equipment
5000 Stock lines.
500 Transistors and Devices. 1600 Quartz Frequencies.
800 Valves and Tubes. The Finest and Largest Range

and Hi-Fi. All types and makes.

available. A mine of information.

FREE

CATALOGUE COSTS NOTHING AFTER

Price 6/- post paid.

with Catalogue, 6/= Value

gives 2/« in pound discount on purchases.
(Vouchers must be returned with orders)

Discount vouchers

USING VOUCHERS

(1) GLOBEMASTER MW/LW/SW PORT-
ABLE

Fult 3-waveband tuning, Pushbutton wave-
change. Superhet printed circuit, Black-
chromed cabinet 11 x 74 x 3%in. (SW 17-50
metres). Ear/Record sockets.

TOTAL COST P.P.
TO BUILD £8’ I 9' 316

(8) V.H.F. FM TUNER

87/105 Mc/s Transistor Superhet. Geared
turning. Terrific quality and sensitivity. For
valve ar transistor amplifiers. 4 x 3% x 2%in.

TOTAL COST P.P.
TO BUILD £6'I9'6 26

(Cabinet Assembly 20/~ extra)

10 AND 2¢ WATT MONO

(3) POWER AMPLIFIERS. 10 watts RMS
output, 100mV input. 30 c/s to 20 kefs 4= 1dB.
6-Transistor Push-Pull, Panel size 4 x 24 x lin.
H/S 4 x 4in.

TPA10/3 3-5 ohm speaker, £5.16.0, p.p. 2/6
TPAI10/1512-16 ohm speaker., £5.19.6,p.p.2/6
(Mains unit for! or 2 amplifiers, 59/6, p.p. 2/6)

™ ““The Finest High Fidelity at |
, Unbeatable Prices J

AND STEREO HI-F! UNITS

(4) PREAMPLIFIERS. 8 input selector
Treble, bass, volume, filter controls. IzmV
to 300mV inputs. Battery operated or from
Mains Unie, Output up to 150mV RMS,

For 10 or 25 Watt Amplifiers.

MP2 Mono 94 x 24 x 2in. £5.10.0, p.p. 2/6
(brown and gold front panei 8/6).

SP4 Mono/Stereo, 9 x 3} x 15in., £10,19.6,
p-p. 376 (front panel plate 12/6).

® ALL UNITS BUILT AND TESTED

(i2)

Three speeds—3 watts.
Complete kits wth new “363" decks. Sup-
plied as preassembled sections. Complete
with amplifiers, portable cabinets and Speaker
—excellent quality. 1,200ft, tape and spool.
J¢ TWO TRACK “% FOUR TRACK
£26 P.P, £30 P.P.
8l6 8/6
Decks separately: 2-Track 10 gns,
4-track £13.10.0.

BUILD A QUALITY TAPE
RECORDER

(10) S WATT AMPLIFIER
6-Transistor Push-pull, 3 ohms. 6mV into IK.
12/18Y supply. 2F x 2 x 14in.

BUILT AND TESTED £ PP,
(optional mains units 54/= p.p. 2/-) 79/6 2/

New matching Preamplifier, & inputs, treble/
bass/selector/volume controls. 6-10mV o/put,
9-18V supply. 7916, p.p. 2/-. For use with any
Transistor Amplifier.

(6) REGENT-6 MW/LW

{I1) NOMBREX

(15) DEAC CELLS

POCKET RADIO SIGNAL GEN. RECHARGEABLE
é-Transistor superhet. Geared 150 ke/s to 350 Mc/s. BATTERIES
tuning. Push-puli output £9 lo B.P. @ 3.6 volt 500 mA/H. Size:
Moulded cabinet 5 x 3 x Iin, U »W 26 137 x [2” dia, 1276, P.P. 116,
Phone socket. Printed circuit 10 ¢/s-100 ke/fs @® 9.6 volt 225 mAfH. Size:
AUDIO GEN. 234" x V” dia, 20/-, P.P, 176,

design.
TOTAL COST
TO BUILD

85/~ &M

£16.15.0 57

BRAND NEW =~ Offered at a

fraction of normal retail price,

(13) 25 WATT AMPLIFIER

New 8-Transistor design. Push-pull output
for 74 to 16 ohm speaker. 150mVY input.
30 ¢/s to 20 ks [dB. For use with valve or
transistor preamplifiers as item (3) above.
Size 28 x 2% x étin.

PRICE BUILT £8 l9 P.B.
AND TESTED i 7 31
(Mains unit 79/6, p.p. 2/€)

{9) ROADSTER MW/LW TRANSISTOR
CAR RADIC

Supplied as Preassembled Panels. Permeability
tuned superhec. Push-button wave-changer,
Push-puli output. Fits any car. 7 x 4 x 2in.

12 volt (L) earth.
£8.19.6 1%

ASSEMBLY
TOTAL COST
(Speaker/Baffle/Car Fixing Kit, 20/-),

(i4) GARRARD DECKS
(P.P. 5/- any type)
£5.19.6

{000 mono stereo £6.6.0
2000 mono £6.6.0 stereo £6.6.0
*$P25 mone £10.10.0 stereo £10.19.6
Autoslim mono £5.9.6 stereo £5.9.8
*ATé mono £8.19.6 sterec  £9.10.0
*AT60 mono £10.10.0 stereo £10.19.6
LABSO £25.0.0 3000LM stereo £8.19.6

(*Deram cartridge add 60/- to mono price)
All autochange (except SP25), complete with
cartridge. Brand naw. Send for complete list.

gS) VHF FM TUNER ALL TRANSISTOR
upplied as 2 Preassembled Panels, plus metal
work Superhet design, 88-108 Mc/s, 9 volt

sisrsed £12.17.6 i

TOTAL COST

(2) MULTI-METERS
9/, TPSS

PT34 1kv 3976 20kY  £5.19.6
Ml 2kV  49'6  EP30k 30kV  £6.10.0
TPI0O 2kv 750 EP50k SOkV  £8.15.0
EPIOk I10kY 79/6 300 30kV  £8.17.¢
T2 20kV 89/8  EPI0Ok 100kY £10.10.0
EP20k 10kV 9976

See Catalogue for complete range of test
equipment in stock,

{(7) MWW QUALITY SUPERHET
RADIO TUNER

Fully tunable superhet with excellent sen-

sitivity and selectivity, Output up to | volt

peak. Complete with front panel, ete. 9 volt

operated PP
£3.19.6 &

(13) HIGH FIDELITY EQUIPMENT.
Complete range in stock, all makes. Special
parcel prices. Quotations by return to
your requirements.

VISIT OUR NEW HI-FI ROOM

HENRY’S RADIO LTD.
303 EDGWARE ROAD, LONDON, W.2
PADdingron 10089

Open Mon. to Sat. 9-6.  Thurs, | p.m.
QOpen all day Saturday.

ed.
TOTAL COST
TO BUILD

LET US QUOTE FOR COMPONENTS
AND ACCESSORIES FOR YOUR CIiR-
CUIT. SEND A LIST FOR QUICK
REPLY. QUALITY COMPONENTS AT
VALUE FOR MONEY PRICES. ALSO
TEST EQUIPMENT AND HI!-FI.




