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ADCOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench

Line Assembly

A precision instrument—supplied
with standard 3/16” (4.75 mm)
diameter, detachable copper
chisel-face bit*,

Standard temp. 360° at 23
watts.

Special
410°

*Additional Stock Bits

(illustrated) available

temps. from 250°c—

CHISEL FACE

CHISEL FACE

B14 % — 24mm
—_—_—

- SCREW €
B24 & — 4.75mm JREWDRIVER
—_—
B12 %" — 4.75mm  EveLeT BIT
| — . ———y

— 6.34 mm cuISEL FACE

B58 =
LONG LIFE

l— 7
B42LL % — 475mm

&

CHISEL FACE

— 32 mm CHISEL FACE

BaLL 5

— 24mm CHISEL FACE

=
BUMLL 5 — 455mm

B14LL &%

SCREWDRIVER
FACE

Don’t take chances. We don't.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they‘re so popular. You get
consistent good service. .. relia-
bility . .. from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool. *

Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.\W4,
Telephone: 01-622 0291/3 - Telegrams: Soljoint London Tefex eTelex: Adcola London 21851

SEMICONDUCTORS

BRAND NEW AND FULLY GUARANTEED

1N9T4 1/8 | 2N2006 /- | ACY2S 4/~ | BDI23  21/8 | MJ490  29/8
IN916 8/6 | ADI40 8- [ BDI2Y 12/~ | MJsol  29/8
18021 38| ADIMO 118 | BF115> b/~ | MPFloz  8/8
18025 3/8 | AD161  7/8 | BFLIT  10/6 | MPF103  7/8
18113 3/8 | AD162  7/8 | BF167  5/6 | MPFI103  7/8
18120 AF114 5/~ [ BF173  7/8 | MPF105  7/8
18121 8= { AF116 5/~ | BFI80  %/6 | NKT0013 8/8
18130 2/6 Yellow 29 [AFLI7 5| BFI81  8/8 | NKT216 7/8
18131 2/8 | Orange 2/9 AF118  12/8.| BF1s4 8/8
18132 2/8 | 2N3011  12/8 | AF124  4/8 | np1us 4/-
1843 2/- | 2N3053 5/3 AF125  4/8 | BFX12 4/~
2(:301 4/- | 2N305%  12/8 | AF126  4/- | BFX13 4/-
2302 4/- | 2N3055 18/~ | AF127  8/8 | BFXuo L4
23:308 4/- | N3702 3/6 | AF139 718 | BFX30 9/— | NKTL72 4/-
2G371 3/~ | 2N3703  4/8 | AFI8l  8/8 | BFX45  10/6 | NKT274 4/~
2N696 4/- | 2N3704  4/8 | AF186 11— | BFX43 86 | NKT275 4/-
2N697  5/— | 2N3705  4/- | AF239  7/8 | BFX44  §/6 | NKT281 5/6
ON698  4/8 | ON3T06  4/8 | ASY26  5/8 | BFX84  7/8 | NKT403 15/-
2N706 8/8 | BI'Xd5 /- | NKT404 12/8
ON706A 5/8 | BFX86  8/6 | NKT405 15/—
2N708 b/6 | BFX87T  6/6 | NKT613  6/8
2N929 7/8 | BFX88  5/- | NKT674 5/
2N030 7/6 | BEY10  4/6 | NKT6%7 5/
2N1090 86 BFY17  4/8 | NKT713 5/
2N1091 BFYIS  4/8 5/~
2N1131 17 8/-
2N1133 NKT20829 8/6
2N1302 NKT8011115/8
2N1303 NKTR011219/6
2N1304 NKTH011322/6
2N1305 2/8
2N1306 2/-
2N1307 1/8
2N1308 2/~
2N 1309 19
2N1507 26 1/6
ON1613  5/- | 2N4287 BC147 16
9N 711 8/6 | 2N4288  3/6 | BC148 3/ 1/6
2N1S89  6/8 | 9N4289  3/8 | BC149 3/ 1/8
9N1893  8/6 [ uN4201  3/8 | BC167  3/8 1/8
ON2102  15/- | 2N4292  8/8 | BCI6SB  3/8 2/~
ON2147 14/6 | 40361  12/6 | BCI6RC  3/9 2/~
2N2148  12/8 | 40362 14/8 | BCI6YE  8/8 /6
2N2160 12/6 [ 3N128  18/8 | BCISIC  3/9 10/
2N2193 b5/ | 8N110 19/ | BCIA2I,  4/8 15/-
2N2103A  5/8 | 3N141  21/8 | BC212L 5/~ 6/6
2N2194A  5/6 | 3N142  16/8 | BCY30  5/6 6/8
eNaT 58| AAZID g |BCYRL 5/ 4/-
AAZ15 28 | BC 718 2/8
AAZLIT 2/8 | BC 47— 2/8
ACIO7 8- | BCY31 4/ ] 2/6
ACI6 4/~ | BCY3R  4/6 0U7s 4/8
5- | BCY3y 78 0081 4
4/- | BCY40 /8 0CH:3 4/8
AC176  5/- | BCY#2  3j- oC81l 478
ACI87T  12/- | BCY43 8/ 0CH4 5/-
ACIB8  12/- | BCYS4 778 0C13  6/8
ACY17 5/~ | BCY7O 478 0C120  8/8
ACY 18 8/8 0C200  8/8
ACY10 4/- 0C201 718
ACY20 25/6 2 oc202 1078
ACY21 | 5~ | BDIZI  17/6 | MJ4RI  27/6 | OCPTL 1278
oN2005A  9/- | ACY 4/-
THYRISTORS
PLESSEY 1 AMP: 50V 5/-, 100V 5/6, 200V 7/-, 400V 9/6.
INTEGRATED 3 AMP: 50V 8/-, 100V 7/8, 200V 8/- 400V 10 6.
CIRCUITS ZENERS. 1} WATT 2-7-33V 4,6.10 W -\’I‘T 9-100V 7/6
SL402A 42/8 400m/w 3:0-33V 4/-. 1 Watt. 2-4v-200v 7/8.
L0 49/8 | _(NTEGRATED CIRCUITS—R.C.A.
Data Sheet 2/~ CA3005 30/-, CA301] 20/-, GA3012 25/, CA3013 30/-,
CA3014 30/-, CA3018 26/, CA3019 25/—, CA3020 27/6,
MULLARD CA3021 42/8, CA3022 35/-, CA3023 3 32/6, CAB06 27/8,
INTEGRATED | CA3028 A25/-, CA302KB 35 3035 85/, CA3036 20/—,
CIRCUITS CA300 84/, (:A3046 25/, CA30IS 52/6. CA35L 25/

TAA241 Opera-
tional Ainplifier 47/6

TAA243 Opera-
tional Amplifier 47/8

TAA 263 Linear
AF Amplifier 15/8

TAA 300 Linear
47/8

A.F, Amp
TAA 320 Most LF

Preamplifier 15/68
TAA 350 Wide-
band Lim
Dif. Amp 45/~
Data Sheets 1/~
SPEAKERS (3 ohm)
10in. x 6in, 37/8,
9in.
8in.
7in. in. 15/8
Sin. x Sm 12/8,
3in. 9/8, 5in. 14/6,
8in. 27/8, 12in. 39,

Post and Packing 2/9
THERMISTORS
R33 (8TC) 25/8
K151 (1K) 2/8

Various Mullard
Thermistors in stock.

Send 2/6 for new
comprehensive catalogue.
P.P. tor Components 1/6

per order.

FAIRCIIILD
L900, 914 11/~, L923 14/-, Li0LC 17/8, L702C 45/-,
L709C 27/8

DATA SHEKTS FOR RCA DEVICES 2/~ PER TYPE.
G.E. INTEGRATED CIRCUITS

PA230 27/8, PAu34 26/6, PA2T 45/-, P.A246 67/6.
Data Sheet 1/-.

Presets std., horiz. or vert.
Potentiometers. Log/Lin
Twin-ganged Pots Log and Lin.

1/8
3/3 each
7/6

MFD V  Price |[MID \ Price MFD V¥V Price
1 40 /9] 25 1/6 200 16 2/-
2 15 1/8 | 25 1/6 250 20 2/9
2 350 2/-| 32 1/6 250 50 3/9
25 16 1/9 32 5/8 320 10 1/8
4 15 18| 40 1/8 400 16 2/9
4 40 4/9| 40 1/8 H00 6 2/6
4 350 2/3| 50 1/8 | 500 25 39
5 15 1/ | 50 1/8

64 64 18| 50 2/-

8 18 1/6| 64 1/8
8 40 18| 80 1/8
8 450 3/-| 100 16

10 15 1/8 | 160 18

125 25 1/8 | 100 9/-

16 18 1/6 | 100 2/8

25 6-4 1/8 | 125 1/6 25

25 16 1/8 [ 200 1/9 15000 50 19/8

VERBOARD RESISTORS
15 Matrix -1 Matrix 1 watt 5%.

21in. x 3%in. 8/6 4/- tand § watt 5% 54.

24in. x 5in. 4/3 4/9 1 watt 1

33in. x 3yin. 4/3 4/9 2.5 watt 5°/° 1/6

33in. x Bin. 5/8 5/8 b watt 5%, 2/~

‘;m‘ x 17in.  12/8 10 watt 3%, 2/6
3fin. x 17in. 18/- 21/8

Cutter 8/-

A. MARSHALL & SON

28 CRICKLEWOOD BROADWAY, LONDON N.W.2

TELEX 21492
Post & Packing U.K.

01-4520161/2/3
only 1/6.

CALLERS WELCOME

Europe 5/-. Commonwealth (Air) 13/~




IaskysS

SCOOP Carrnard 3000
CUSTOM UNIT & ramous

BRITISH MANUFACTURER

A deiuxe custom styled and bullt record piayer unit made by world famous British manufacturer. The unit Incorporates the
renowned Garrard 3000 four speed autochanger with lightweight tubular pick-up arm FITTED WITH SONOTONE 8TA STEREO
CARTRIDGE with dlamonc stylus. The beautifully made plinth is finished in richly flgured teak veneer with tinted perspex paneis
in the lid and wlith attractive charcoal grey “‘mirror’* insert panel on front.All metal trim parts are satin chrome. Biackieather grain ¢
underside. The iid allows the player to operate fully automatically when closed and has siap actlon’'stay’’ when raised. Mains socket,
and 5 pin DIN audio outpu: socket are at rear. Overall size 15, x 7%, x 14in.

LASKY’S SPECIAL PRICE £16.15.0 o s-
ICS AS-57

ELEGANT BUDGET
PRICED BOOKSHELF
SPEAKER SYSTEMS

;I'heIAS-57 is areal space saver, This fine bookslhell high-
idelity speaker system will provide good quality sound o
anywhere Inyour home at remarkabley low cost. Designed TURNTABLE
tor use where space is at a premium, the AS-57 system .

is ideal for the small =5 4speed single record playing
apartment or isolated c - deck features inciude: heavy
area. The special high - precision-built turntable. pick-up
efficiency 5 x 7in. full -~ arm bias compensation, calibra-
range speaker has a e T ted stylus-force adjustment,
frequency range of 70- 2 Ay cueing device. After play. the
18,000 Hz with a peak arm automatically rises, returns
handling capacity of 10 10 rest and switches off motor.
watts, lmp. § ohms. Finish: dark green polychromatic

Finish: olled walnut, and silver

Site: 53 x152 xBiin. LASKY’S PRICE £11.19.6

LASKY'S £|s SP.25 Mk.11 with A.D.76K Stereo Magnetic Cartridge £15.10.0

PRICE OTHER GARRARD UNITS FROM STOCK

AUTOCHANGERS
SLT2B.

SP.25 Mk i

THE U.K.'s MOST
POPULAR HI-FI

£25 0 0 SL65B

. ooo £15
2025TC with stereo cartridge £8 17 6 1025 with stereo cartridge  £6 19
95B o0 coee.... £40 0

3000 complete with 9TAHC stergo SL!
cartridge £319 6 SL75B
SINGLE PLAYERS

2\2: zid £18.10.0 AP75 with AD76K mag. cart., £21.10.0. 401 Transcription Unit.
BASES AND COVERS FOR GARRARD UNITS

Type WB1 and W B5 for models 2025T C.3000, SL65B 1025, 5P25 Mk Price WB1

SoeadBan=rY £32 0

SOLID STATE COM.-

PACT CASSETTE
RECORDER

A Lasky's STAR BARGAIN this
heautifully made compact cassette
recorder and play back machine
offers tremendous performance and
+alue. BRIEF SPEC: 6 transistor
and 1 thermister circuit. Constant
speed capstan drive system. A.C.
bias recording. PM magnet erase.
24in PM Dynamic¢ speaker. Econo-
mical operation on 4 x 1.5V (U-2
type) batteries. SPECIAL FEA-
TURES: Absoclutely foolproof
operation. Piano key controls.
Powerful volume with recessed
control. Handsome impact resistant
cabinet finished in black with satin
eluminium and ivory trim. Size
9 x 5% x 2§. Jack sockets for
remote control microphone, earpiece and external 6V battery pack (or A.C.
adaptor}, COMPLETE WITH Remote control Dynamic microphone, earpiece
removable carrying strap, batteries, full instructlons and three C-60 cassettes

LASKY’S PRICE £17.10.0 o s

maoc CASSETTES

AT LASKY’S BUDGET PRICES

C60 7/8 mach post 1/~ J.’n?— post 2;— 12:1: post g;—
57/8 post 2/- po: ad
s fOr 85/- post 2/- I o for 185/~ post 3/-

£3.16.6. WBS £5.12.6. Type WB4 for models SL72B, SLT5B, SL95B Price £5.12,6.
Perspex covers: SPCY for WB1, £3.14.1. SPC4 for WB4 and WBS (allows
unit to be played with the cover in place)—price £4.8.0.

PACKAGE DEALS

APT75 complete with AD76K Stereo magnetic

gagtrldge. teak plinth and perspex cover ‘30‘0‘0 Post 10/-
25 Mk 1l complete with AD76K cartridge,

:eak pllnthland perspex cover ‘ I 9 o‘o Post 7/6

025 complete with J2105 stereo ceramic cart.,

teak plinth and perspex cover ‘ I o I 9‘6 Post 7/6

Post on Garrard units 6/~ extra—except AP75, SL75B, SL95B and 401 7/6 extra.

Post on bases and covers §/- extra.

SPECIAL OFFER-—BSR-UA-15§

4 speed autochangers with modified tubular tone arm.
Comp. with stereo cart. £6.19.6. Post 5/-.

Audio Tronics 70

The 1970 edition of Lasky's famous Audlo-Tronics catalogue is avallable EREE
on request. The 28 tabloid pages many in full colour are packed wlith 1000's of
items from the largest stocks in Great Britlan of everything for the Radio and
Hi-Fi enthusiast, Electronics Hobbyist, Servicemen and Communrications Ham.
Over half the pages are devoted exclusively to every aspect of Hi-Fi (including
Lasky's budget Stereo Systems and Package Deals). Tape recording and Audio
accessories plus hasky's amazing money saving vouchers worth over £25.

SEND TODAY. Send - Your name, address and 2/- for the post and inclusion of
your name on our regular malling list

THIS MONTH’S YOUCHERS WORTH 50/-

Inasiky’s Radio T.imited

€120 17/8 sach post /-
Z07 EDGWARE ROAD, LONDON, W. Tel: 01 -723 327 HIGH FIDELITY AUDIO CENTRES
33 TOTTENHAM CT.RD, LONDON, WIP 9RB. Tel: 01-636 2605 42-45 TOTTENHAM CT. RD, LONDON, W1P 9RD. Tel: 01-580 2573 hfd
memb ear

Cpan all day. 9 a.m.—-& p.m. Monday to Saturday Open all day, 9 a.m.—6 p.m. Monday to Saturday
Tel: 01-353 5812

109 FLEET STREET, LONDON, E.C.4. 118 EDGWARE ROAD, LONDON, W.2.
152/3 FLEET STREET, LONDON, E.C4. Tel: 01-353 2833 Open all day Saturday early closing 1 p.m. Thursday

Cpen all da¥ Thursday, early closing 1 p.m. Saturday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E1 2BN Tel: 01-790 4821

Tel: 01-723 9789
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RADID & TV COMPONENTS Acton|Lid

21c High Street, Acton, London W.3.
Also at 323 Edgware Road, London, W.2.
ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W.O. All enquiries S.AE.

pmplete
SLeres

E

FIELD EFFECT TRANSISTORS

LIFIER

This superb stereo system is a real price break through. It comprises the
VISCOUNT F.E.T. amplifier on which full details are given below, the famous
Garrard SP 25 Mk Il (including teak veneer base and transparent cover) with
diamond cartridge or 2025 TC and the very successful DUO type 2 speakers.

Measuring 17%in x 103in x 63in, the Duo type 2 speakers are beautifully finished in
teak veneer with matching vynair grills. They incorporate a 104in x 64in drive
unit and high frequency speaker, both of which are of 3 chms impedance. The
Duo speaker system is also available separately at £6.6.0 each, plus 15/- p. &p.

Complete stereo system £41 plus £2.10. p. & p.

Y. Fre
g//c “eowernd F.ET.MK|£14.5plus7/6p.&p.

High fidelity transistor stereo amplifier employing field effect transistors. With
this feature and ying gu teed specificati below, the Viscount
F.E.T. vastly surpasses amplifiers costing far more.

Specification—Output per channel 10 watts r.m.s. Frequency bandwidth 20
Hz to 20 kHz + 1db at 1 watt. Total distortion at 1 kHz at 9 watts 0.5% Input
sensitivities CER. P.U. 100mV into 3 meg ohms. Tuner 100mV into 100K ochms.
Tape 160mV into 100K ohms. Overload Factor Better than 26db.

Signal to noise ratio—70db on all inputs (with vol. max). Controls—6 position
Mk“ (MAG P-U-) £15-15 plUS 10/' p & p selector switch (3 pos. stereo and 3 pos. mono). Separate volume controls
for left and right channels, Bass + 14db at 60 Hz. Treble (with D.P.S. on/off)
Specification same as Mk |, but with the following inputs, + 12db at 10 KHz.
Mag. P.U. CER. P.U. Tuner. Spec. on Mag. P.U. 3mV at 1kHz
input impedance 47K. Fully equalised to within +1db RIAA. Tape recording output sockets on each channel. Size 124in x8in x 2}in. in teak-

Signal to noise ratio—65db (vol. max)

finished case. BUILT & TESTED.

170

U g@m £9.10. plus 7/6 p. & p.

Contrdls: Selector switch Tape speed equalisation switch (3% and 7§ i.p.s.).
Volume. Treble. Bass. 2 position scratch filter and 2 position rumble filter.

Specification: Sensitivities for 10 watt output at 1KHz into 3 ohms. Tape head:
3mV(at 33i.p.s.).Mag.P.U.: 2mV. Cer, P.U. 80mV, Tuner 100mV. Aux.: 100mV
Tape/Rec. oulput : Equalisation for each input is correctto within & 2dB(R.I.A.A))
from 20Hz to 20KHz. Tone control range: Bass + 13dB at 60Hz. Treble + 14dB at
15KHz. Tofal distortion: (for 10 watt output) << 1.5%. Signal noise: <« —60dB.
A.C. mains 200-250v. Built and tested. Size 12}in long, 4}in deep, 2{in high.
Teak finished case.



SPECIFICATION :—

Cross-talk better than 30dB at 1Kc/s.

control.

91;&& Integrated Transistor Serea Amplier £9.10 prus 7/6 p. & p.

The Duetto s a good quality amplifier, attractively styled and finjshed. It zives superb repro-
duction previously associated with amplifiers costing far more.

R.M.B. power output: 3 watts per channel into 10 ohms speakers.
INPUT BENBITIVITY: Sultable for medium or high cutput crystal cartridges and tuners.

CONTROLS: 4-position selector switch (2 pos. mono and 2 pos. stereo) dual ganged volume

TONE CONTROL: Treble lift and cut. S8eparale on/off switch. A preset balance control.

THE DUO SPEAKER SYSTEM

Similar in desigp to those on the previous page the 2-
way speaker system is beautifully flnished in polished
teak veneer, with matching vynair grille. It is ideal
for wall or shelf mounting eithet upright or horizon-
tally.

Type 1 BSPECIFICATION . —

Impedance 3, 8 or 10 ohms (please state requjrement).
It incorporates Goodmans high flux 6lu x 4in speaker
and 2}in speaker. Teak finish 12in x 6%in x 5iin.
4 guineas each. 7/6 p. & p.

50 WATT AMPLIFIER

plus 20/- p. & p.

An exticmely reliable general purpose valve amplifler.
Its rugged construction yet space age styling and de-
sign makes it by far the best value for money.

TECHNICAL SPECIFICATIONS
3 electronically mixed with 2 inputs per
channel, enables the use of 6 separate instruments at
tbe same time, The volume controls for each channel
are located directly above the corresponding Input
sockets. SENSITIVITIES AND INPUT IMPEDANCES.
Channels 1 and 2 4mV at 470K. These 2 channels
(4 Inputg) are suitable for microphone or gultars.
Channels 3 and 4 300mV at 1m. Suitable for mnost high
output Instrumenta (gram, tuner, organ, etc). Input

THE RELIANT

o Reliunt
L Bl - e

——

— © SOLID-STATE
GENERAL PURPOSE AMPLIFIER

SPECIFICATIONS

Output—10 watts. Output impedance—3 to 4 ohms.
Inputs—1. -xtal mic 10mV Tone Controls—Treble control range
+12dB at 10KHz.

9. -gram/radio 260mV. ‘Basa control range 4+ 13dB at 100Hz.
Fr R {with tone central) Minus 3dB
points at 20Hz snd 40K Hz. Signal to Nojse Ratio—better than
—-60dB. Transistors—4 silicon Planar type and 3 Germanjum Sype.
Maing input—220/250V. A.C. Blze of chassis— 10}in x 4%in x
2%in. For use with 8td. or L.P. records, musical inatruments, ail
maken of pick-upa and mikes. Separate bass and treble lift con-
trol. Two inputs with control from gram. and mike. Built and

tested.
RELIANT Mk. | RELIANT Mk. 1l
In teak finished case

As above less teak case
£17.5 plus 7/6 P. & P.

£6.10 plus 7/6 P. & P.

The

ELEGANT
SEVEN

Mk. 111

{350m W Output)
7 transistor fully-tunable M. W.—L.W. snperhe. portable
Se' of parts. C with all te, includ
ready etched and drilled printed circuit board—back

printed for foolproof construction.
MAINS POWER PACK KIT: 8/8 extra.

Price £5.5.0 plus 7/6 P. & P.
Circujt 2/6 FREE WITH PARTS

sensitivity relative to 10w output. TONE CONTROLS ARE
COMMON TO ALL INPUTS. Bass Boost +12dB at 60Hz. Bass
Cut—13dB at 60Hz. Treble Boost +11dB at 16 KHz. Treble Cut
—12dB at 16 KHz. With bass and treble controls central—3dB
points are 30 Hz and 20 KHz. POWER OUTPUT: For speech and
muslc 50 watts rms. 100 watte peak. For sustained music 46
watts rms. 80 watts peak. For sinc wave 38.5 watte rma. Nearly
80 watta peak. Total distortlon at rated output 3.2%, at 1KHz.
Total distortion at 20 watts 0.159, at JKHz. Qutpnt to match
into 8 or 156 ohmns speaker system. NEGATIVE FEEDBACK 20dB
at 1KHz. SIGNAL TO NOISE RATIO 60dB. MAINS YOLTAGES
adjustable from 200-260V A.C. 50-60Hz. A protective fuse is
located at the rear of the unit. Output-impedance 3, 8 and 16 ohms.

The
DORSET
(600m W Output)
Price £5.5.0

plus 7/6 P. & P,
' e

Circuit 2/8
== FREE WITH PARTS

7-transistor fuily topable M.W.—L.W. superhet port-
ablp —~with baby alarm facility. Set of parts. The
makes

latest dulised and pr
this simple to build. Sizes: 12 x 8 x 3in.
MAINS POWER PACK KIT: 9/8 extra

QUALITY MAINS
TRANSFORMER \

Input 250 volta. OUTPUT (All RMB ‘
vakies) 4 windings of 11.6 voita con- |
nected in series total 46 volts at 4.6 §
amps (conservatively rated). The
follbwing combinations may be used.
2.43 volts.

Both of these above voltages are commonly used in
medium to high powered transistor amplifiers, power
supplies, etc.

Price 35/- plus 7/6 P. & P.

LIQUIDATED STOCK

DANSETTE

TOURISTE MK3

CAR RADIO

Beautifully designed to blend with the interiors
of all cars. Permeability tuning and long wave
loading coils ensures excellent tracking, sensi-
tivity and selectivity on both wave bands. R.F.
sensitivity at 1 MHz is better than 8 micro volts.
Power output into 3 ohm speaker is 3 watts.

Pre-aligned 1.F. module and tuner to-
gether with comprehensive instructions
guarantees success first time. 12 volts
negative or positive earth. Size 7ir x 2in x
44in deep.

Originally sold complete for £15.4.6.

SET OF PARTS £6 6 O
& A plus 7/6 P. & P.

Speaker, baffle and fixing kit 25/ extra plus 4/- P. & P.

3
Crony Lwit®

See top of previous page for address
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Trainfortomorrow’sworld
in Radio and Television
at The Pembridge College
of Electronics.

The next full-time 2 year College Diploma
Course which gives a thorough fundamental
training for radio and television engineers
starts on 2nd September, 1970.

The course includes theoretical and’ practical
instruction on Colour Television receivers and
is designed to cover the syllabus of the new City
and Guilds Radio, Television and Electronics
Technicians' Course. Pembridge Coliege diplo-
mas are awarded to successful students.

The way to getahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now. Minimum en-
trance requirements 'O’ Level, Senior Cambridge
or equivalent in Mathematics and English.

. To: The Pembridge College of Electronics
- (Dept. PW14), 34a Hereford Road, London,
Ww.2

. Please send, without obligation, details of the
Full-time Course in Radio, Television and Elec-
tronics.

172
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SOUND EQUIPMENT

PRESENT THE LATEST MODULE

THE T2 — 20 WATTS Rms)

AMPLIFIER WITH INTEGRAL PRE-AMP.

This amazing
unit measures
only 31” x 24” yet
will deliver up

25  Watta
speech and music
from a clrcuit
using the latest
R.C.A. plastic
outputtransistors

CONTINUOUS POWER 20 WATTS INTO 4 OHMS
16 WATTS INTO 8 OHMS

10-30,000 Ht @ 10 WATTS 4 1dB
LESS THAN 0.25% DISTORTION @ 100mW & I5W
POWER GAIN 80dB INPUT 40mV into 10 Kilohms

ABSOLUTE SATISFACTION GUARANTEED

86/- + 2/6 p. & p

p. 35VOLT SUPPLY FOR TWO 6T2

MODULES 86/~ + 4/6 p. & p.

ALSO !!

FIVE ENCAPSULATED CIRCUITS
AT LESS THAN £I EACH!

BRAND NEW FULLY GUARANTEED AND TESTED MODULES

POWER AMPLIFIER MODULE 19/6

Type 3TI

Ideal for intercoms, baby alarms, record-players,
etc. 9-12V operation.

500mW  maximum output,
200mW for less than 5%,
distortion. Power gain 50dB.
Input 40mV into 400 ohms.
3:15 ohms loaa. Frequency
response 35-45,000Hz +2dB.

ORGAN MODULE 17/6
Type STN

‘Will make the ideal baasis for either monophonic
or polyphonic organs, Can be used as a divider,
locking in to the correct frequency. Will drive a
loudspeaker or can be fed into tone circuits,
amplifiers, etc.

Frequency range 30-6000Hz.
Power Into 80 ohms loudspeaker
100mW, 9V operation.

MULTI-PURPOSE PRE-AMPLIFIER
19/6

Type 8TO
For use with the 3TI, , O 88 an impedance mnu:her,
high gain pre amp,

Input impedance and gain
fully variable up to 500 kilohms
and 40dB. Output impedance
300 ohms. Will deliver 30mW
into 15 ohms. Frequency

may be used as ux oscﬂlnwr or hlgh ﬂdemy

using the k loops.

20-35,000Hx 3 2dB.
8upply voltage 6-24V. Noise
level — 604B.

DUAL-VOLTAGE PRE-AMPLIFIERI7/6

Type ITO
For increasing the lnpnt senamvity of low gnin
valve or igh

factor makes operation direct lrom H.T. lines
possible.

TACHOMETER MODULE 18/9

Type 2TN

For 4 or 6 cylinder, 6 or 12V positive or negative
earth vehicles. Will operate 200 microamp
to 1mA meters on 12V and 200-500 microamp
meters on 6V. Buitable meters from 57/6. This
module will provide linear readings up to 10,000
r.p.m. If your car can provide the signal!

Gain 20-26dB. Input impedance
50 kilchma. Frequency response
80-45,000Hz 4 2dB. Supply
voltages 9-24 and 200-500.

Please gend 8.A.E. with
enquiries. We welcome your
problems!!

All orders to:—

Lancaster Ave., London. 8.E27
Cash with order plus 1/- p. & p.
Please cross ali cheques and
P.Q.s.

Quantity discounts. Trade
enquiries welcomed.

Callers by appointment.




MET

Hi-Fi DISCOUNT WAREHOUSES
@ All items otfered are brand new, latest models in manufac-
turers’ sealed .cartons. Fully guaranteed with after-sales service.

@ Complete Free price list of over 800 items on request.

Customers Welcome
Open Daily to the public from 9 a.m. Closed Tuesday

Mon. & Sat. 5-30 p.m.

Rec. Retail  Comet Rec. Retall  Comet
Price Price Price Price
STEREO AMPLIFIERS SHURE N32E £8 6 o £613 0
X £719
ARENA 210 Amplifier £3413 0 £28 0 0 gnﬂ:i M 2100 M0 s 3 :
ARMSTRONG 521 .. £52 0 0 £4219 § § SLURE Ma4-5 £11 2 4 £847 6
DULCI 207 . £250°0 10 F£17 0 B0 SHURE N44-5 €783 £6 8 3
DULCI 207M £30 0 0 £2019 0 SHURE Ma4-7 £10 310 £8 5 0
GOODMANS Maxamp £54 0 O £4419 6 R AU £13C
LEAK Stereo 30 Plus £53 0 0 £4319 & § SLURE Masa-C £10 310 £8 5 0
LEAK Stereo 30 Plus €419 6 SHURE N44-C £6 9 8 £5 3 6
in teak case : £59 10 0 SHURE M44E £12 011 £919 6
LEAK Stereo 70 £65 0 0 £5319 6 § SHURE N4SE £10 310 £8 5 0
LEAK Stereo 70 Inteakcase £71 10 0 £5719 6 SHURE M55E £1219 5 £1019 6
LINEAR LT.66 £18 18 0 £1519 & § 5p¢E N5SE 1 2 4 17 6
PHILIPS RH 591 £73 0 0 £3519 6 § SyiRE M75G £712 1 £14 0 0
PHILIPS RH 590 £49 0 0 £3712 6 SHURE N75G £9 5 3 17, 6
PHILIPS RH 580 £26 0 0 £1919 & § S{URE M75-6 £1613 6 £13 6 0
UAD 33 Pre-amplifier .. £43 0 0 £3819 & § 2R/ 0F {722 €8 6 9 £613 0
QUAD 303 Main Ampiifier £55 0 0 £4813 6 [ SHURENISS S h Y fae
ROGERS Ravensbourne .. £59 10 0 £48 19 6 SHURE N75EJ £11 2 4 EB1T ®
ROGERdS Ravensbourne £64 0 0 £5213 6 SHURE M73E-95G .. £23 3 3 £1719 6
(cased) .. (L 3819 ¢ SHURE N75E £1219 5 £10 6 6
ROGERS Ravensbrook £441 01 01 & SHURE V15-11 £4015 3 £3219 6
EOCERSIRasensbrook 1 o o). snlisad SHURE VN15E £1613 6 £1413 6
(cased) = H SHURE V15-11-7 £3818 3 £31 0 0
SINCLAIR 2000 £30119, 101 E24)19 SHURE VN7 £1416 6 £1116 6
TELETON 203E . £28 76 £2015 & B SHUREMTSE £21 6 2 £1719 6
TRUVOX TSA, 200 £5011280] EISAT) SHURE M75€/D19 .. £23 3 3 £1819 8
TUNERS
ARENA F211 with decoder  £39 10 0 £33 19 6
ARMSTRONG 523 AM/FM  £52 9 0 £44 :2 s TURNTABLES
ARMSTRONG 524 FM .. £40 4 6 £34
ARMSTRONG Mg decoder €310 0 £119 8 DL withibase covareas Lol £11,1856
DULCI FMT.7FM .. £22 1 0 E1719 6 GARRARD AP.75 £2316 0 £1719 ¢
DULCI FMT.7S Stereo £31 0 0 £25 5§ 0 § GARRARD SL.55 £4317 9 £1112 6
GOODMANS Stercomax  £8210 5 £11 18 6 f| SARRARDSL.SS .. LI g e
CEAK Troughiine with MPX £51 10 6 £33 19 & | GARRARD o108 Rl S e
LEAK Stereofetic Chassis £59 18 0 £51 19 6 GARRARD SL.858 £45 9 1 £3719 6
LEAKStereofetlclnteakcuss £67 3 6 £5710 © GARRARD 401 .. £31 14 2 £2610 0
PHILIPS RH 690 .. £39 0 0 £3 2 6 § GLRRARD SL.72B £30 2 0 £2419 6
QUAD Stereo FM .. .. £51 0 o £3919 ¢ f SARRARDSLI2B -
ROGERS Ravensbourne Cartridge .. 5 £1515 0 £1119 6
Tuner with Decoder £61 17 9 £5212 6 GOLDRING GL8Y 25 1 6 £21 5 0
ROGERS Ravensbrook £45 0 2 £3919 6 GOLDRING 69P £33 11 9 £3819 6
ROGERS\Ravensbrook £51 5 3 £4219 6 [] GOLDRING GL.75 £36 8 2 £2819 8
J R $3614 ¢ £15 4 ¢ | GOLDRING 5P .. £4618 8 £3819 6
GOLDRING Covers for 6P
TRUVOX FM 2oo/1c wllh S L 443 E38 0
decoder £60 1110 £3919 6 GOODMANS 3025 £3714 8 £3219 &
PHILIPS z(;zizM ; £1919 & £1619 8
PHILIP s £2919 8 £24 19
TUNER/AMPLIFIERS PHILIPS 2 £32 0 9 £27 4 0
ARENA 2600 with MPX .. £30 6 0 £7119 & || PHILIPS 202 Electronlc £64 0 0 £54 0 0
ARENA 2600 Stereo AM/FM THORENS TD.125 £7517 8 £5919 6
with Mgttt 6 0 £98 0 0 | THORENS 12548 .. 120 311 £99 19 6
ARENMA 5700 Stereo with THORENS 150A MK II £4312 7 £3219 6
MPX 105 0 0 £85 0 0 J THORENS 150AB Mk Il £47 8 7 £4019 6
ARENA T1500F with MPX  £72 9 0 £5918 6 | THORENS TD.124/11 £46 15 10 £39 19 6
ARENA T9000 with MPX 9 0 £258 0 0 Bases, plinths, and covers stocked.
ARMSTRONG 525 9 £6619 6
ARMSTRONG 526 6 £1919 6
g Ly
ea ase for 127 3
e L]
PHILI 781 6 £63 14
ARENA HT 27 £1818 0 £1319 6
PHILIPS RH790 ORELDG. €116 ARENA HT 28 £1717 0 £1219 6
PHILIPS RH691 .. o €010 6 § ARENAHIZ N R
TANDBERG SolvSuper . 0 £5519 6 ARENA HT 7 £1919 0 £17 0 0
TELETON F.2000 with MPX £51 0 0 £3719 & ACENANIAT 10 A
TELETON 7ATI with MPX £133 0 0 £85 0 0 AREA Do, O e ¢
TELETON R4200 with MPX £51 15 0 £4219 6 | ARENA HT 20 ol Er Y
TELETON CR/OT with MPX £39 0 0 £29 19 6 RN S Ry e}
B & W PeH £9410 0 £81 5 8
& e £32 0 0 £2519
CARTRIDGES CELESTION Ditton 10 £21 3 2 £17 5 0
GOLDRING 80 Cartridge  £13 0 0 €10 7 & CELESTION Ditton 15 £20 0 0 £210 0
GOLDRING 80OH . £1013 9 £810 6 DULCI AS 3 €8 8 0 £619 6
GOLDRING 800E £1817 1 £15 0 0 GOODMANS Majesta £57 0 0 £4819 6
GOLDRING 800 Super € .. £26 0 1 £2015 0 | GOODMANS Maxim £20 7 9 £1519 6
GOLDRING CS90 Stereo £5 4 0 £4 3 0 | GOODMANS Mezzoll .. £3018 0 £2319 6
GOLDRING CS91/E . £716 1 £6 4 6 N GOODMANS Magnum-K = £40 2 0 £2019 6
GOLDRING G850 . £610 0 £510 0 § GOODMANS Marimba £24 0 1 £1919 &
PICKERING V15 AC2 £8 8 0 £619 6 | GOODMANS Mambo £ 5 6 £1811 9
ORTOFON SL15E FO MU DR GOODMANS 3005 (palr) £25 0 0 £21 0 0
ORTOFON 2X 15K KEF Celeste £29 0 0 £2210 0
Transtormer £7 0 0 £5 5 4 KEF Concord £4310 0 £33 19 6
SHURE M3DM £7 83 £ 8 3 LEAK Sandwich .. £4510 0 £3619 6
SHURE N3D £511 2 £4 8 8 LEAK Minl-Sandwich £2915 0 £2319 6
SHURE M31E £12 011 £ 9 0 | QUAD Electrostatic £66 0 0 £5219 6
SHURE N31E £0 5 3 £1 8 6 | PHILIPS RH 481 £11 00 £9 2 8
SHURE M32E £11 2 & g£315 o | PHILIPS RH 482 £18 0 0 £1418 6

COMET Hi'F

Reservoir Road, Clough Road, Hull HU6 7QD. Tel 407906 |
also at 68a Armley Rd (Artist St) Leeds LS12 2EF Tel 32055

Comet guarantee that all prices quoted are genuine. All items offered available at these prices at the time this issue closed for press.

Add 9/- for post and packing on all orders. Make cheques, Money Orders payable to “COME

|

Open until 8 p.m. Wednesday,

1pm.

Thursday & Friday.

DISCOUNT WAREHOUSES

Customers are welcome to call personally.
Ample Car Parking facilities

HComprehensive Hi-Fi
Catalogue avaltable 5'-

Rec. Retail  Comet
Price Price
WHARFEDALE Speakers
Aliredale .. . £69 10 0 £57 14° 0
Denton . £19 0 0 £14 1% 6
Super Linton £22 10 0 £1819 6
Melton . £29 10 0 £2319 6
Dovedale 3 £39 10 0 £2919 &
Rosedale £59 10 0 £4819 8
WHARFEDALE UNIT
3 Speaker Kit £1119 6 £919 6
WHARFEDALE UNIT
4 Speaker Kit £16 0 0 £1310 0
WHARFEDALE UNIT
5 Speaker Kit . £2310 0 £1919 6
CHASSIS SPEAKERS
GOODMANS Axiette 8 £1 2 1 £513 6
GOODMANS Twinaxiette8 £8 0 7 £6 8 0
GOODMANS Axiom 10 .. £8 8 0 £614 0
GOODMANS Axiom 201 £1210 0 £9 7 8
GOODMANS Axiom 301 £1718 0 £13 8 6
GOODMANS Audiom 51 £11 6 0 £8 9 6
GOODMANS Audlom 61 £(6: 7 0 £12 5 §
GOODMANS Audlom 81 £27 12 0 £20 14 O
GOODMANS Audlom 91 £31 5 0 £23 B 6
GOODMANS Audiom 91/100 £3‘ 17 0 £26 2 9
GOODMANS ARU 180 .. £317 8 £218 6
GOODMANS ARU 280 £317 8 £218 6
GOODMANS ARU 480 £5 8 5 £4 1 3
GOODMANS ARU 172 .. £3 17 8 £218 6
GOODMANS Trebax 100 9 0 £511 &
GOODMANS Trebax 5K/20KL £B 8 0 £6 6 0
GOODMANS Midax .. £11 4 0 £8 8 0
GOODMANS Attenuator. . £3 1 4 £2 6 0
GOODMANS Crossover
Networks X0/950/5000 .. £8 8 7 £6 6 0
GOODMANS Crossover
Networks X0O/850 e £6 7 9 £415 9
GOODMANS Crossover
Networks XO/ £2 86 0 £114 &
WHARFEDALE 8 Inch
Bronze/RS/DD £4 8 0 £313 &
WHARFEDALE Super
8/RS/DD £712 0 £6 6 0
WHARFEDALE Super
RS/D v £12 14 0 £1010 ©
WHARFEDALE WMT 1 X
Matching Transformer . 16 9 13 ¢
HI-FI. STEREO TAPE DECKS AND TAPE
RECORDERS
AKAI 150D .. £130 2 4 £109 0 0
AKAI X-360 . £339 0 0 £284 0 O
AKAI X-. 360D deck £290 0 0 £243 0 0
AKAL 1710 .. £109 0 £89 18 &
0 0 £133 0 0
0 0 £167 0 0
19 1 £71118 6
5 0 £2919 6
BUSH TP 60 Cassette Tape
£27 15 8 £2419 6
FERGUSON 3224 Twln Track £33 14 0 £2419 6
FERGUSON 3246 .. £41 14 0 £3219 6
FERGUSON 3247 4-(ruck £47 1 0 £3719 8
FERGUSON 3244 Stereo
4-track . £9718 0 £791% 6
GRUNDIG C200 Cassette £37 19 10 £291% 6
GRUNDIG TK 120 Contlnantal £39 5 0 £2919 6
GRUNDIG TK 124 418 0 £3419 6
GRUNDIG TK 144 £49 19 6 £3919 6
GRUNDIG 149 £57 12 8 £4719 6
MARCONI 4218 Stereo tap2
Recorder .. g £89 11 2 £69 19 6
PHILIPS 3302 Cassette
Tape Recorder . £28 7 0 £2119 6
PHILIPS 4302 Twin Track
Auto £3517 6 £2519 6
PHILIPS 4307 l track £49 10 0 £33 19 6
PHILIPS N4404
(4 track stereo) .. £83 0 0 £6919 6
PHILIPS N4407 Stereo £105 0 0 £89 19 &
] PHILIPS N4308 £60 10 0 £51 19 6
TELETON FXB 570D Stareo £52 10 0 £43 18 6
TRUVOX PD 102
‘ Stereo Tape Recorder .. £114 15 3 £79 0 0
PICKUP ARMS el
GOLDRING Lenco L75 £12 8 6 £10
GOLDRING Lenco G63 £713 6 £6 4 &
SME 3009 with S2 shell £31 6 3 £2419 6
SME 3012 with S2 shell £33 7 3 £2619 8
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do a which? hunt

on mini-meter

Which has a d.c. sensitivity of 20,000 ohms per volt?

Which has an a.c. sensitivity of 2,000 ohms per volt?

Which has a d.c. accuracy + 23 % F.S.D.?

Which. has an a.c. accuracy + 23 % F.S.D.?

Which maintains a.c. accuracy to 20/kecs?

Which provides high voltage probes to extend the range to 25 or 30
kV d.c. for testing electronic equipment with high source impedance?
Which provides probes that can be used with any other meter

of similar sensitivity?

Which type of case would you like? Leather or Vinyl. Both avaitable.
Which meter makes every user a devil's advocate for it’s
performance and handiness?

The pocket size Minitest

Get the catalogue for a tull briefing.

SALFORD ELECTRICAL INSTRUMENTS LMITED [ @ EX |
Peel Works, Barton Lane, Eccles. Manchester M30 OHL  “——
Telephone 061-789 5081 Telex 66711 1= °

A Member Company of GEC Electrical Components Ltd. ‘. '96@

TRANSISTORISED
STEREQ HI-FI
RECORD PLAYER
Build your own Hi-Fi Record
Ployer with "the Serensde
fully transistorised smplifier
which comes compiste with
2-10” x 6” speakars and the
fatest BSR & Speed Stereo/
Mano Racord Changer.
Advanced solid state emplitier
only 44" desp, 14 transistors
plus 4 diodss, separate Bass
and Treble = 10 watts total
power, Frequency cesponse

5,000 ¢/s.
A EASY TO INSTALL

NO TECHNICAL KNOWLEDGE
REQUIRED
Only Gns. +1Pi\P

Credit terms available
first monthly payment
£3.6.2 followed by 9

monthly payments of
£3.6.2. (Total ‘‘Credit

Sale” Price £33.1.8).
Send £4.3.3 today,

TRANSISTOR TRANSFORMERS
P Mounting lugs to suit printed circuit-boards. Fully vacuum varnish impregnated.
: D/Bl. Driver. OC71into2 x OC72 (2mW) 1 :1.C.T. BeC.. . vvvervreonrnnnnn
D/B2. Output. 2 x OC72 "Class B” into 3 ohm apeech coll {200mW) 66 :
N 1{@9% N 500000000805000600000006500000000006006000

* D/B3. Driver.

D/B4. Output. “Cl 3o ch coll, (50mW) 92 : 1 18/8
D/B5. Driver. OCS1D into 2 x OC81 8ingle ended p.p. (2mW), 5-5: 1+

B8plit Sec.
D/BS. Driver, OCSLD into 2 x OC81 (2mW) 2-8 : 1 C.T.

D/B7. Output. 2 x OC81 “Class B’ into 3 ohm speech coil, (GOOmW) 9-2 : 1
C.T. Prim. ... ittt et inane 1419
‘ Post & Packing 2/6 per Trans.
§ e

Translstor Clips (copper) for 6mm cases 6BA mounting alot ............ 5/~ dozen

P. & P. 6d.
M i for Power T 1 8/- Packet, 4 Mica Washers, 8 Insulating Bushes
F AN’ASTIC B Rc BUIL TO3 TEANBIBLOTB. « - -« « v vvnevesvnr  wnnensnnnesnnssnsness P.1/-
Heat BinksA_lExtr;:ded E=EB  coooooosagsoooooangocoooaoan 11/8 P & P. 2/6
" Extruded Aluminium finned sections with ‘‘Alocrom™ anti-corrosive finish.
TRANSCONTINENTAL" Supplied undrilled in 4.00” lengths.
FULLY TRANSISTORISED STERECPHONIC Machined beat sinks to fit TP5 cases Thermal resistance 55° C./W....... . .:‘lg/epe%ﬁh
. RADIOGRAM CHASSIS Transistor Mounting Pads, Moulded pads to suit TO5 or '1318 trlaonsi.ston.. ’
omplete with 2-10" x 6” speakers and the latest = for 10, P, & P. 6d.
BSR Mono/Sterao Record Changer-a complete PB'NTED CIRCUIT PANELS .
radiogram at half normal price ONLY The ready-punched wiring pattern enables many circuita to be built speedily with
10 Watts Total output PaP little additional wiring. Hot tinned for easy soldering. One end is formed so as to
p £3 6 10 u plug into a 8 way Edge connector which we can supply. Supplied with paper replica
17 Transistors & 10 diodes 17/8 for circuit layout planning.
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY Valve Type Accommodates 2 BOA Bases, 8ize 6% x 27 X 0627 ............ 5/« each
Credit Terms available. First monthly pay ment T A etesRaReran Base, coll el emitl:erhtef-. @
£4.2.2 followed by 9 monthly payments of £4.2.2. minals are marked. 8” x 2” x 062", . ........... s 5/- each
=% (Total **Credit Sale' Price £41.1.8.} Edge Connectors General Purpose 8 way to suit panels above -150” pitch...... 10/«
Send £4.19.8 today. P. 6d.

REPLACEMENT CONTROLS
Philips 5k, 8.P. Model Noa.: L1G 30T, 41T, 51T, 52T, L2G 37T, 47T, 50T, ST425A.
426, 431, 13RL161, 18RL265. . . ..ottt itiieaeieienainnnnns 8/6 P. & P. 64,
‘We also supply Bakelite 8heet, Cables, i 17 Chokes
Ferrite Beads, Ferrite Rods (Aerlal), Grommets, Rubber, p.v.c. Integrated Cimuits,
Jack Plugs and Sockets. Meters, Pots, Rechﬂern, germanium, meter, selenium,

silicou. Relays, Relay cases, Reai: s adj (t ) fixed carbon high stability
- malins dropping oxide meter (metal ﬂlm) wirewound. Sleeving solder, Spindle Jocks,
Callers 8pring Kits, 8tand Off § Drawers, 8tuddi Switch
cleaner, 8witches, Decade, Micm, Reed, Tozgle Wa(er, Transformers, Auto, crt
Welcome filament, intervalve, isolating, mains, output. t
LINE- OUTPU
r L L. ¥ R I % B B R O B B | 1 Regret no Lists. Please send 8.A.E. for your requirements.
T PLEASE SENO ME FREE DETAILS OF YOUR RANGE . 01-540 3955 01-540 3513
Avtrns 1 D. & B. TELEVISION (Wimbledon) LTD.
Transformer Manufacturers
‘ll)l) "CHASE SiOE, SDUTHGATE. Dep 'P670°
b il LowDon i i ikt 3o 80 MERTON HIGH STREET, LONDON, S.W.19
1 B I 75 I K J B |




PREMIER STEREO SYSTEM “ONE" Consists of an all transistor stereo amplifier. Garrard 2025 T/C auto
manual record player unit fitted stereo mono cartridge and mounted in teak finish plinth with perspex cover
and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play.
The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick-up, tape and tuner also
tape output socket. Controls: Bass, Treble. Volume, Balance, Selector. Power on off, stereo mono switch.
Brushed aluminium front panet Black metal case with teakwood ends: Size 12 x 5§ X 3fin. high (Amplifier
available separately if required £14.19.6. Carr. 7/6.)

PREMIER STEREO
SYSTEM “TwWO
As aystem ‘ONE’ above
but with Garrard SP25.

SRR 45 Gns. S

TELETON SAQ203E STEREO AMPLIFIER

A small but powerful amplifier designed for stereo hi-fi
reproduction. 10 watts per channel music power. Inputs
for Gram (Magnetic and Crystal), Tuner and Auxiliary.
Tape Record output. Controls: Volume, Balance, Bass,
Treble, Btereo/Mono slide switch. Stereo headphone
socket. Attractive oiled walnut cabinet with brushed
aluminfum front panel. List Price £28.7.0

price 22 Gns.

P. & P.
10/~

WIDE RANGE OF HI-F1 STEREO
EQUIPMENT ON DEMONSTRATION
All leading makes available including Rogers, Armstrong,
Nikko, Wharfedale, Goodmans, Goldring, Bhure, etc. etc.

E.M.I. 13 X8ins.
HI-FI SPEAKERS

Fitted two 2}in. tweeters and
crossover network. Lmpedance
156 ohms. Handling capacity
10 watts. Brand new.

79/6

P.&P. 78

*NOVA "’ 505 STEREO AMPLIFIER

A superb stereo amplifier offering every facllity for the
hi-fi enthusiast. Output & watts per channel. Frequency
respcnse 40-20,000 Hz 4 3dB. Inputs for radio, P.U.
Ceramic, P.U. Magnetic Tape. Separate bass and treble
controls. Volume and Balance controls, Mono Stereo
Bwiteh. Also features h=adphone socket and tape output.
Teak case with attractive illuminated front panel. Slze
14% < 9% x 3iin. A.C. 200/250V.
PREMIER 18 G ns
.

Carr.
10/-

PREMIER STEREO SYSTEM “FOUR "’
Teleton SAQ203E Amplifier (as

above) .. E .. £23.2.0
Garrard SP25 «m ‘. £11.19.6
Shure M3D = as £6.19.6
Teak base and cover £5.10.0

Pair of Hi-Fi Enclosures fitted

E.M.l. Speakers A1 v £26.5.0
Total cost if purchased separ-

ately ao s 4k £73.16.0

PREMIER ‘ Carr.

PRICE 65 Gns. 35/—

HI-FI STEREO
HEADPHONES
Designed to the highest
posaible standard. Fitted
2¢in speaker units with
soft padded car muffs.
Adjustable headband.
8 ohma impedance. Com-
plete with 6ft lead and
atereo jack plug.

49/6 ‘};/. ,f’ P.

VERITAS V-149 MIXER

Battery operated 4-channel audio mixer providing four
separate inputs. 8ize 6 x 3 x 2in. suitable for cryetal micro-
phone low impedance micro-
pbone. with trausformer,
radio, tape, etc. Max. input

» WELLER ~E&PERT” SOLDER
GUN. 8aves time and simplifies
GUN. Baves time and simplifies
soldering in the home and service
dept. Two position trigger gives instant
dual heat. 100/140 watt. 240 volt A.C.
67/8 P. & P.2/-.

PRICE
PREMIER STEREO SYSTEM * THREE ”’

Nova 505 Amplifier (as above) £18.18.0
Garrard SP25 = a £11.19.6
Sonotone 9STAHCD e £2.15.0
Teak base and cover .. .. £5.10.0
Pair of Hi-Fi Enclosures fitted
EM.l. Speakers = .. £26.5.0

Total cost if purchased separ-
ately “C v oC o0 £65.7.6
Carr.

55 Gns.

35/-

VERITAS V-313 TAPE HEAD DEFLUXER

PREMIER
PRICE
TWO STATION
TRANSISTOR
INTERCOMS.
Complete with battery
and 50ft. connecting
wire. Compact size. two
way call pystem. Ideal for
horne otfice. factory, etc.

1-6v. Max. output 2-5v. Gain A must “or all tape users! Tape 65/- P. & P.
6 dB. Standard jack plug neads become permanently 1= 4y
socket inputs, phonoplugs magnetized with use:
output. . Attractive  teak this leads to background noise
wood grain finish case. that preventa perfect recordinga. Simply TA PE
applied to recording head the V313 [:60 60 7 6
MONO 59/6 STEREO 69/6 leaves head free of magnetism. Cleans 34/6 P.& P. (min. /
MODEL MODEL P. & P. 2/6. any tape head in seconda. 1/6. cg'(l]'lmElgoF(;R zi/éls
i LA min.
VERITONE" RECORDING TAPE THREE FOR 3
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG c I 20 (min.) I 7/6
PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. THREE FOR 51/-
TENSILISED to ensure the most permanent base. Highly resistant to break- P.& P.1/-.
Lo 4 age, moisture, heat, cold or humidity. High polished splice iree finish. Smooth
3 output throughout the entire audfo range. Double wrapped-attractively boxed. CASSE
eritone LP3 3" 250° P.V.C. 586 LP6 53" 1200° P.V.C. 12/8 ~ CCEANEIIE al2 Lo
bl i TT3 3° 450° POLYESTER 7)6 DT8 5i- 1800° POLYESTER 22/8 CSETTE yeaD CLEARLE 3
oy o8 e s DT3 3{" 600° POLYESTER 11/6 TTé 51" 2400 POLYESTER 37/8 FaRanress =2 Removes 'unwanted deposits
SP5 5 800' P.V.C. g6 SP7 77 12000 P.V.C. 12/8 - @ [®) from delicate tape heads.
LP5 5° 900° P.V.C. 1o/~ LP? 7° 1800’ P.V.C. 15/- Rt ) o Flts all cassette recorders.
DT5 5” 1200’ POLYESTER 15/- DT? 7: 2400 POLYESTER 25/- 3 e 11/ P. &P
e TAPE SPOOLS 8” 1/-, 5, 547, 7- 1;9, TT7 7~ 3600° POLYESTER 50/~ =0 /-
s eiliHSIzIOPOLYSTAT ] Post and Packing 3" 1/-, 57, 517, 1/6, 7" 2/-. (3 reels and over Post Free). [ B

All cassettes can be supplied with library cases
at éd extra each

< DXFORD ST.
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FLASHERS

Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-
cal relay. (As inset).
Housed in strong
plastic case.Flashing
rate between 60-120
per minute. 12V
DC operation. Maxi-
mum load 6 amps. 8ize 2-11/18in. dia. x 4in.
Supplied brand new at a fraction of original
cost. 8/8 each. P. P. 2/6. (3 for 17/8. P. P. 4/6).

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne frequency meter
covering 1-7-8 Mefs.
Operation on 8 volts D.C.
Ideal for amateur use.
Available In good used con-
dition. £5.19.8. Carr. 7/6.
Or brand new with acces-
sories. £7.19.8. Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled. 1-2-19 Mc/s. Mains or
12V. D.C. operation. Complete with calibra-
tlon charts. Excellent condition. £12.10.0.
Carr. 30/-.

CAR LIGHT

R209 MK II
COMMUNICATION RECEIVER
11 valve high grade communication recelver
suitable for tropical use. 1:20 Me/s on 4 bandas.
AM/CW/FM operation. Incorporates pre-
cision vernfer driver, B.F.O., aerial trim-
mer, internal
apeaker and
12v. DC.
internal po-
wer supply.
Bupplted
in excellent
condlition,
tully tested
and checked

13A DOUBLE BEAM
OSCILLOSCOPES

An exoellent general pur-
pose D/B oacllloscope.
T.B. 2 cps-750 Kofs.
Bandwidth 8.5 Mc/s.
Sensltivity 33mV/CM.
Operating voltage 0/110/
200/250V. A.C. Bupplied
in excellent working con-
dition, £22.10.0. Or com-
plete with all accessortes,
probe, leads, lid, etc.
£05. Carrlage 30/-.

TYPE

MARCONI
T/44/TF956

AF Absorption
Wattmeter

1 ujwatt to 6 watta.
£20. Carr. 10/-.

SOLARTRON CD 71182
Double Beam Oscilloscopes

D.C. to 8 Mc/a. Perfect order £85. Carr. 50/
(Few available less C.R.T.) £25 Carr. 50/~

TO-3 PORTABLE OSCILLOSCOPE
3in. tube. Y amp. Bensiti-
vity 0-1v p-p/CM. Band-
width 1-5 cps-1-5 MHz.
Input imp. 2 meg () 25pF
X amp. sensitivity 0:9v.
p-p/CM. Bandwidth 1.5 cps
-800KHz. Input imp. 2
meg (1 20pF. Time base.
5 ranges 10 cps-300 KHz.
Bynchronization. Internal/
external. Illuminated scale 140 x 215 x 330
mm. Weight 1564 1b. 220/240V. A.C. Bupplied
brand new with handbook. £37.10.0. Carr.
10/~.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
aceuracy at low
cost. Ranges: R.
tQ-11-1 megQ

+ 111
Ranges +29%. TURNS RATIO 1: 1/1000-
1:11100. 8 Ranges 4 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100u4.
Meter indication. Attractive 2 tone metal
case. B8ize 7§ x O x 2in £20. P. & P. 5/-.
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UNR-30 4-BAND COMMUNICATION RECEIVER

Covering 550 Kcs—30 Mc/s. Incorporates BFO. Built
in speaker and phone jack. Metal cabinet. Operation
220/240V. A.C. Bupplied brand new, guaranteed with

instructions. Carr. 7/6. 13 g ns

TRIO JR.310 New Amateur Band 10-80 |
Metre Receiver in stock. £77.10.0.

LAFAYETTE SOLID STATE HA600 RECEIVER
5 BAND AM/CW/88B AMATEUR AND S8HORT
WAVE 150 Ke/a-400 Ke/a and 550 Ke/s-30 Mc/=
FET front end ® 2 mechanlcal filters ® Huge
dial @ Product detector ® Variable BFO ®
Noise limiter @ 8 meter @ 24in Bandspread @
230V. A.C./12V. D.C. neg. earth operation @ RF
galn control. Bize 16in. x 9%in. x 8}in. Weight 1s
Ibs. EXCEPTIONAL VALUE. £45. Carr. 10/-
B.A.E. for full details,

LAFAYETTE HA-800 SOLID BTATE

AMATEUR COMMUNICATION RECEIVER

Six bande 3-5-4, 7-7-3, 14-14-35, 21-21-45, 28-29-7, 50-54Mcfs. Dual couveralon on all
bands. 2 X 455 Kc/s mechanical filters. FET front end, product detector, variable BFO,
100Kc/s crystal callbrator. “8° Meter. Huge slide rule dial. Operation 230V AC or 12\’
DC. 8ize 15 x 91 x 8}in. Complete with instruction manual, £57.10.0 Carr. Paid. 100Kc/s
crystal 39/8 extra.

UR-1A SOLID STATE COMMUNICATION RECEIVER

4 bands covering 660 Ko/n—30 me/s con-
tinuous. Special features are use of FET
tranaistors. 8 meter, built in apeaker and
telescopic aerfal, variable BFO for 8SB
reception, nolse limiter, bandspread con-
trol, sensitivity control. Output for low
tmpedance headphones. Operation 220/240
volt A.C. or 12 volt D.C. 8ize 128in. x 48in.
X 7in. Excellent value. ONLY £24. Carr. 7/6.

TRIO COMMUNICATION
| RECEIVER MODEL 9R-59DE

4 band receiver covering 530 Kcjs to 30 Mc ~
| continuous and electrical bandspread on 10, 15, 20,

4/8 ohm output and phone jack. 88B-CW ® ANL
@® Variable BFO ® 8 meter @ 8ep. bandspread
dial @ IF 465 Ko/a @ Audlo output 1.5 W.

| Variable RF and AF gain controls. 116/2560V.
A.C. Mains. Beautltully dealgned. 8{ze: 7 x 13 x
10in. With instruction manual and service data. £42, carrisge psid. TRIO COMMUNI-
CATION TYPE HEADPHONES. Normally £5.19.6. OUR PRICE £38.15.0 If purchased with
abovs reclever.

TRIO JR. 500SE 10-80 Metre
Receiver £69.10.0

TRIO T8 510 AMATEUR TRANS-|
CEIVER with speaker and maina P.5.U.
£180 IN STOOK! |

RCA COMMUNICATIONS
RECEIVERS AR88D

Latest release by ministry BRAND NEW in original
cases. 110-260v. A.C. operation. Frequency in 6
Bands. 5356 Ke/s—32 Mc/s continuous. Output im-
pedance 2:5-800 ohms. Incorporating crystal filter,
noise llmlter, variable BFO, variable selectivity, ete.
Price £65.0.0. Carr. £2.

A completely new transistorised receiver covering
152-174 Me/s. Fully tunable or erystal controlled
{not supplied) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in apeaker and illuminated dial. 8quelch and vol-
ume controls. Tape recorder output. 756 {2} aerial
input. Headphone fack. Operatlon 230V. A.C./
12V. D.C. Neg. earth. 237.10.0. Carr. 10/~

TELETON CR-10T AM{FM STEREO TUNER AMPLIFIER

A new model from Teleton. 31 wolid
atate devices. 4 + 4 watt outpnt.
[npute for ceramlc/cryetal cartridge.
Frequency range AM 040-1600KH2
FM 88-108MHz. Automatic FM
Stereo reception.
Controla: Tuning, function selector,
Tone and R & L volume controls.
AFC switch. Btereo hudphone rocket.
8ize 133" x 3{° 84" approx.
PRICE 234.0.0. Clrr /8.

CLEAR PLASTIC PANEL METERS

First grade quality Moving Coll panel meters. Type MR 381°.
144in. square fronte.

ot 500 0-500AR7/6  A0miA 1507, D.C...27/6

EE L 27/8 100mA ! .movI D.C...27/8

T5 {50mA . ... 500V. D.C...27/8

b 200mA . 730V. D.C...27/8

A00mA ..... 13V. AC....27/8

PITRY S00mA ..... 2778 30V. A.C. ..27/8
5’360'50“‘ 3V.D.C. ..27/8 v
100" oloo,,_,« V. D.C. ..27/8 c

200pA ... 20V. D.C. ..27/8 & meter ImA 32/
50004 100v. D.C. ..27/8 VU meter

Brand new, guaranteed and carriage paid.

High quality construction. Input 230V. 30-80 cycle

Output full variable from 0-280 volts. Bulk qunntmes available.

1 amp.—=£5.10.0; 2-5 amp—26. 16 5 amp—#£9.15.0
214.1 18.10.0; 12 amp-—221

Btereo Indicator. | HOS|DEN DH 08$

CRYSTAL CALIBRATORS NO. 10

Small  portable
crystal controlled
wavemeter. Blze
7 x 7§ x din
Frequeney range
500 Kc/s-10 Mc/s
{up to 30 Mc/s on
harmonics).

Calibrated dial.
Power  require-
menta 300V. D.C.
lamA nnd 12v.

D.C. 0.
F.xcellent condition. 89/8. Carr 7/6

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

input 10 ranges:

01/ 003/ 1/ 8/1/3/10/30/100/

R.N.8. 4cps.-1-2 Mc/s.
Declbell -40 to +50dB.
Bupplied brand new complete
with leads and instructions.
Operation 230V, A.C. £17.10.0
Carr. bf-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS

Frequency 0-20 Ko/e. on 2 ranges. Outpnt
50002 or 5k{). Operation 200/250V. A.C.
Supplied in perfect order. £12.10.0 Carr. 10/-.

TE-65 VALVE VOLTMETER

High quality Instrament
with 28 ranges. D.C.volts
1-6—1.500v. A.C. volta
1-5—1,600v. Resiatance
up to 1,000 megohms.
200/240v. A.C. operation.
Complete with probe and
instructions.

£17.100. P. & P. 6/-.
Additional probes avall-
able: R.F.35/-.H.V.42/8.

COSSOR 1049 DOUBLE

BEAM OSCILLOSCOPES
D.C. coupled. Band width 1Kc/a. Perfect
order. £28, Carr. 30/

AM/FM SIGNAL GENERATORS

Osclllator Teat No.
2. A high quality
precision {nstru-
ment made for the
ministry by Alrmec,
Prequency coverage
20-80  Me/s. AM
UW/FM. Incor-
porates preclsion disl, le\el meter, preclsion
attenuator 1uV-100mV. Operation from 12
volt D.C. or 0/110/"00/‘250 volt A.C. Bize
12 x 8} X 9in. Buppiied In brand new con-
dition complete with all connectors tully
tested. 848, Carr. 20/-.

EDDYSTONE VHF RECEIVERS Model 770R.
10-165 Mc/s. Excellent condition. #150.

PLESSEY SL.403A 3 watt Integrated Ampli-

fier Circuit 48/6. Post paid.

TE-16A  Transistorised

Signal Generator. 5ranges
0k Hz—30mHz. An

Inexpensive instrument

for the handyman Qper-

ates on 8v battery, Wide

| eaay to read scale.

800kHz modulation.

5F %X 0f x 3¢in.

® Complete with instruc-
tions and leads. £7.19.8.
P. & P. 4/-.

DE-LUXE STEREO
HEADPHONES

Features unique mech-
anical 2 way unita and
fitted adjustable level
controls. 8 ohm im-
pedance. 20-20,000cps.
Complete with apring
lead & stereo jack plug
£7.196. P. & P. ¥

AUTO TRANSFORMERS
0/115/230V. Step up or step down. Fully
shrouded.

150 W. £2. 2.6. P.

& P. 38
P

. P.

. P.

i P

7.600 W, P

G. W. SMITH
& co (RADIO) LTD.

Also see oppos. page
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ARF-100 COMBINED AF-RD
SIGNAL GENERATOR

AF. SINE WAVE
20 - 200,000 cle.
Bquare wave 20—
O/P.
HIG] . 21V,
P/P300 02 3.8V, P/P
T¥ 100 Kc/s-300
Mc/s. Variable R.F.
ion intfext. dulati Incopor-
stes dual purpose meter to monitor AF out-
put and % mod. on R.F. 220/240V. A.C.
$32.10.0. Carr. 7/6.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kc/s-500 Mcjs on
8 bands, Directly cali-
brated Vanable R.F at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc.
tions, #15. Carr. 7/6,
Size 140 x 215 x 170
min.

PEAK-50UND PRODUCTS. Full range of
Amplifiers, Kits, Bpeakers, in stock.

TY75 AUDIO SIGNAL
GENERATOR

Rine Wave 20c/e to 200
ke/a. 8quare Wave 20¢/~
to 30ke/s. High and low
impedance output. Out-
put variable up to 6 volts
220/240 volts A.C. Bize
210 x 150 x J20 mm.
Brand new with instruc-
tions. 818. Carr. 7/8.

MARCONI TF142E DISTORTION FACTOR
METERS. Excelient condition. Fully tested.
#20. Carr. 15/-.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 pF-2000 mFd
2 ohms 200 meg-
ohms.Also checks
impedance, turns
ratio, insulation,
200/250V. A.C.
Brand New
£17.10.0

Carr, 7/6

TO-2 PORTABLE OSCILLOSCOPE
A general purpose low
cost econoiny oscilloscope
for everyday use. Y amip.
Bandwidth 2 CPS-1 MHZ.
Input imp. 2 megQ 2B
P.F. Illuminated scale.
2in. tube. 115 x 180 > |
230mm. Weight 8lh.
220/240 V a.c. Suppiie)
vrand new with hand-
book. £22.10.0. Carr. 10/-.

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed

cartons

J1B. AUDIO SIGNAL GENERATOR.
15 ¢/s to 50 Kcfu. Bine wave. Output 600
ohme or 3 ohms £30.0.0,

VM78. UHF MILLIVOLT METER.
100 Kefs to 1,000 Mc/s. AC. 10mV to 3v.
DC. 10 mV to 3v. Current 0.01 uA tc 0.3
mA. Resistance 1 ohm to 10 megahm.
£125.0.0,

TT18. TRANSISTOR TESTER. Full range
of facilities for testing PNP or NI'N tran-
sistors in or out of circuit.

£37.10.0.

Carriage 10/~ per item.

HOSIDEN DHOA4S 2-WAY STEREO
HEADSETS

Each headphone con-
tains a 2}in. woofer
and a fin. tweeter,
iy Built in individual
K Jevel controls. 812 irp.
2 25-18,000¢/s with cable
and stereq plug. £5.19.6.
P. & P. 2/8.

AVOMETER MOVEMENTS
~

a - %

bOpA 20K 4V

Bpare movementa for Model ¥ or 9. (Fitted
with Model 9 scale) or basia for any multi-
meter. Brand New & Boxed. 68/6. P. & P'. 3/6.

o
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Carriage 7/6 extra each item.
TEAK PLINTHS & PERSPEX UOVERS
1. For BP23, BL65, BL55, 3000, 2025 T/
2025, 1000. £4.10.0
2. For AP75, BL75, 8L95 £6.19.6,
3. For 8P25 etc. to operate with lid in plac
Carriage 7/6 extra each type. Full range

o
[
I EGL
fnaripnio pe gas
FHEE DISCOUNT

SEND H?W~Eﬁ’£ Y76 pak

GARRARD

FULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC SAVINGS

1025 stereo £7.19.6 8L72B £25.0.
40 Mk II stereo £8.8.0 AP75 £16.19.6
20256T/C stereo 28.17.6 8L75 £25.19.
3C00 stereo £9.19.8 8L75B £28.0.
8P26 Mk I1 2119.6 BLYB £35.0.
8LE6 £11.12.8 A70/L1 211.19.¢
8L66B £14.19.6 401 £26.0.0

G
FPWE

eyl

HS
TE-

e £6.19.6.
of Garrard accessories avallable.

SPECIAL OFFERS!
¢iarrard BP25 fitted Goldring
(800 cartridge and wooden plinth.
Total list price £32.8.5.

OUR Carr.
OUR £19.15.0 %™
GOLRING GL69 fitted Goldring
G800 cartridge complete with de-

luxe base and cover.

13

Total list price £50.16.0.
OUR
PRICFE

Carr.

o £1:

£39

TE-51. NEW_ 20,0000’
VOLT MULTIMETER
with overload protection
and mirror scale. 0/6/60/
120/1,200v. A.C. 0/3{30/
60/300/600/3,000v. D.C.
0.60114/12/300mA. D.
/60K /6 meg. ohm.

P. & P. 218

MODEL A8-100D. 100K
£2/VOLT. 5ln. mirror
scale. Built-in  meter
protection. 0/3/12/60/
120/300/600/1,200v D.C.
0/6/30/120/ 300 / 600v
AC. 0/1011A/6/60/300
mA/12 amp. 0/2K/200K
[2M/200M ). 20 to
+ 17dB. £12.10.0. P. &
P. 3'h.

MODEL TE-90 50,000 OPV
mirror scale overload pro-
tection 0/3/12/60/300/800/
1200v. D.C. 0/6/30/120/300/
1200v. D.C. .03/6/60/600
mA. D.C. 16K/160K/1.8/
1imeg . -20 to +83dB.
£27.10.0. P. & P. 3/-

MODEL TE-70. 30,000 |
OPV. 0/3/15/60/300/600
/1200v D.C. 0/6/30/120
600/1200v A.C. 0/30uA
13/30/300mA. 0/16K/160
K/1.6M/16 Meg.

26.100. P. & P. 3/-.

MODEL PT-34.
1,000 OPV, 0/10/50
1250/500/1,000v AC
and D.C. 0/1/100/
500mA D.C. 0/3100K
2. 39/6. P. & P. 1/6.

e —
Al Mail Drders pe=

mdon, W.2

- 262 ¥BE3

T, Chursh Fireat,
Tl
{ Tirws b wa ppl el

British e
Bpeeds 137, 837,
74” P.8. Marriott
Heads.
size.
ton controls, tully
interlocking. 8ize

above unit plate,
44" below. Full
Instructions.

GW.SMITH &

LISLE STREET, LONDON, W.C.2 Te

RTC249 4-TRACK TAPE DECK
Mad

77 reel
Push But-

#4107 4+ 147

3.19.6 Carr. 7/6

TE-900 20,000 /VOLT
GIANT MULTIMETER
mirror scale and overload
protection. 6in. full view
iseter. 2 colour rcale. 0/
2.5/10/250/1,000/5,000
v. A.C. 0/25/12.5{10/50
250/1,000/5,000v. D.C.

0/500.A/110/100/500m A
D.C. 02K/200K/
OHM. 216.

LAFEYETTE 57 Range
Soper 50k (3/volt Multi-
meter’ D.C. volte 12 mV
= 1000V, A.C. valts 1.5V
—~1000V. D.C. current
25uA-10 amp. Ghma 0-
10 meg (2dB —20to+ 81
dB. Overload protection.
£12.10.0. Carr. 3:6.

MODEL TE-80. 20,000 0.P.V.
0/10/50/100/600/1,000v
A.C. 0/5/25/50/250/500/1,000
v. D.C. 0-50pA, 5/50/500mA.
0/6K/{60K/B800K/fimeg.
£4.17.8. P. & P. 3/-.

MODEL TE-12

20,000 O.P.V. 0/0.6/6,30/120/
800/1,200/3,000/6,000v. D.C.
0/6/30/120/600/1,200v.
0/601.A/6/60/600mA.
600K /6Meg. /60 Mex. Q) A
0.2mFd. £5.19.6. P. & P. 3/6.

SAVE UP TO 3349
|
OF HI-Fl EQUIPMENT
Send for discount price list

(I SRYAY

AVO CT471A MULTIMETER

Battery d fully t
Sensitivity 100mf2/v.
Measures AC/DC Voltages 12mV to 1,200v.
AC/DC Current 12uA to 1.2 Amp.
Resistance 12 ohm to 120 mQQ

HF, VHF, UHF Voltage with multipiier
4v o 400v up to 50 Mc/s, 40mV to 4v up to
1,000 Mc/s.

Offered In perfect condition.

255 each. Carr. 10/~

1
ised.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM

Operative over amazingly
long distances. Separate call
and press to talk buttons,
Y.wire connection. 1000's of
appiications. Beautltully fn-
ished in ebony. Suppiied
complete wiith batteries and
wall brackets,

26.19.6. P. & P. 3/6.

SINCLAIR EQUIPMENT
Project 60 range of new models now in stock
Z30 Amplifier B89/6
STEREO 60 Control Unit £0.19.6
PZ3 Power Supply £24.19.6
PZ6 Power Supply 27.18.6
016 Bpeakers £8.19.6
All Post Pai
SPECTAL PACKEAGE
OFFER !
2 x Z30 Amplifiers. 8tereo 60
and PZ3 Power Supply £19. Carr. 7/6
or with 2 x Q16 Bpeakers 285 Carr. 7/6
Micromatic Radio Kit 49/6

Micromatic Radio Built 59/6
SINCLAIR 1C/10 YN 8TOCK 59/8
2000 Amplifier £2£3.10.0 Carr. 7/6

Neoteric Amplifier 246.0.0 Carr. 7/6

ECHO HS-506 STEREO HEADPHONES

‘Wonderfully com-
fortable. Light-
weight adjustable
vinyl headband.
8ft.  cable and
atereo jack plug.
25-17,000 cps. &
ohm imp. 87/8
P. & P. 2/6.

TEI11. DECADE
RESISTANCE
ATTENUATOR
Variable range 0-
1114 B. Connections.
Unbalanced T and
Bridge T. Impedance 600 £} range (0.148
10) + (1dB x 10) + 104 20 + 304 40dB.
Frequency: d.c. to 200kHz (-~3dB). Accur-
acy: 0.05dRB + Indlcation dB x 0.01.
Maximuin input less than 4W (50V). Built in
600 Q lead resistance with internal/external
switch. Brand new 287.10.0. P. & P. 5/-.

RECORDING HEADS
COSMOCORD }-track heads. High imp.
record/playback 88/~. Low imp. erase 20/-.
MARRIOTT i-track heads. High imp.
record/playback 65/-. Low imp. erase 20/-.
Post extra.

AMERICAN TAPE

First grade quality American tapes. Brand
new. Discount on quantlties.

3in. 225¢t. L.P. acetate ...
33in. 600ft. T.P. mylar
bin. 6001t. std. plastic .
Siu. 900ft. L.P. acetate
5in, 1,200¢t. D.P. mylar ..
5%in. 1,2001t. L..P. acetate
5tin. 1,200ft. L.P. mylar ..
3¢in. 1,800ft. D.P. mylar ..
54in. 2,4001t. T.P. mylar
7in. 1,200ft. std. acetate ..
7in. 1,8001t. L.P. acetate
7In. 1,5008t. L.P. mylar ..
7in. 2,4001t. D.P. tnylar ..
7in, 3,8001t. T.P. mylar ..
Postage 2/—. Over £3 post paid.

TAPE CASSETTES
Top quality in Plastic library boxes.
C60 0 min 8/8, 3 for 24/6
(90 80 mia 12/8, 3 for 36/~
€120 120 min 16/-, 3 tor 43/8
Cassette Head Cleaner 11/8. Post Exira.

DI

01-437 8204

34, LISLE STREET, LONDON, W.C.2 Tek 01-437 9156

311, EDGWARE ROAD, LONDON, W.2  Tel: 01-262 0387

OPEN B-0 MONGAY TO SATURDAY [EDGWARE ROAD VDAY THURSDAY)



Mon.—Sat. 9 a.m.
ALVE MAIL R
[ ] [ ] [ ] O Closed Sat, 1.30—2.30 p.m.
Open Dally to Callers
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM, S.W.16 W
147 7/916BRB  12/8)6K7GT 4/6 10C1 20/ 20L6GT 7/-|150B2 116 DK32  7/9) ECH36 11/6| EY88  7/-| PCFB0 6/ PY80I 578 UCLA3 10/
1D5 7/6(6B87  25/-|6K8  2/9(10C3  12/8(25Y5  6/-|150C4  9/6|DKO1 6/~ ECH42 13/-|EZ35  6/-|PCF82 6/8| R2 7/6{UF41  10/8
1H5 7/-|6BW6 14/6(6K8M 11/8|10F1  14/9(25Z4  6/3|801 9/6/DK92 9/~ ECH81 5/9|EZ&0 9/~ PCF84  8/-|R19 79| UFBY 78
ILDG  6/-|6BW7 13/-|6K8G  8/-|10F3  18/-|2526  8/-|807 9/-|DK96  %/9|ECHS3 8/6|EZ41 /8| PCF86  9/-|RG5/500 80/~|UL4l  12/-
INSGT  8/-(6C4 8/-[6K8GT 7/-|10F9  10/6/2526  8/8|813USA DL86 26/~ ECL80 7/ EZB0  5/6| PCF801 9/9(B130  40/-|ULS4  7/-
IRs 6/-(6C56  b/-|6K25  18/-|10F18  §/-|28D7  9/3 120/-|DL92  6/3|ECL82Z 7/~ EZ81  6/8/ PCF802 8/9|8P4 8/-|UM80  B/8
184 5/8/6C6 Y9(6L1  12/-|10L1  8/-30C1  €/9|813 76/~ DL93  4/-|ECL83 10/3|GY501 16/- PCF805 18/~ 8P4l  3/8|UUS  21/-
185 4/6/6C8a  6/-|6L6G  7/910LD11 I0/6(30C15 15/-(866A 15/~ DLO4 /8| ECL86 9/~ GZ30 10/~ PCFS06 13/-|SP81 /6 UUT  91)-
1T4 4/-|6CD6G  24/-|6LI18  6/~|10P13  13/8(30C17 18/~ 964 5/3| DL95  7/8| ECLL80030/- (GZ32  10/-| PCFB08 15/6|8TV280/80 |UUB  31/-
SAd 4/-|6CH6  7/6/6Q7G  6/-|11E3  70/-(30C18 15/-(1625  6/8/DL96  7/8| EF9 20/~ |GZ3¢ 11/- PCL&Z 7/ 95/-|UUS 83
3Q¢ 7/9|6CW4  18/8 6Q7GT /8| 12AT6 49| 30F5 17/~ 4022AR 67/~ DM70 6/~ EFSTA 7/~ HN309 20/- PCLS3 10/3|8U25  10/6|UY21 98
3Q5 7/-|6D6 8/9|68A7M  7/-|12AT7  6/-|30FLI 15/- 5763 12/~ DY86 6/ |[EF39  8/-|KT36 18/- PCL84 8/6|5U2150 128 UY4l  8/8
384 6/36E5 7/8/68C7 7/-|12AUS  5/9/30FL13 18/-|7193  2/-|DY87  6/6EF4l 10/- KT61 22/6|PCL85 /3|Tel  17/8|UY85  6/8
3ve &/9|6F1 ~ 1%/6/68G7 6/~ |12AU7  5/9|30FL14 15/87475 14/~ ESSCC 12/~ |EFS0 b/~ KT66 80/-|PCL86 9/3|TDD4  8/8| VMPSG 17/
BRAGY 10/6(6F5G 8- (68H7  §/3|12AX7  6/3(30L16 17/~ A6l 9/6 EASO_ 8/6|EF80  4/6| KT8 _ 35/~ PD300 29/-|U10 7/6| VP4B 25/
SU4G  5/6|6F6G  §/-|68J7  6/-|12BAG  6/-|30L17 17/~|ATP4 %3 EABCSO 6/8(EF85 7/ KT81 (7C5) |PENA4 %0/-|Uld 7/8| VR105/30 6/8
V4G B/~ 6F8G  5/8|GSKTGT 4/9/12BES  6/3|30P4  22/8/ATPS 19/ | EAF42 10/- EF8S  6/6| 22/6| PENB4 20/-|U19 85/~ | VE150/30 8/~
SYSGT /- |6FII  €/8/68L7AT 6/-|12CBGT &- 30P12 18/~ ATP7  8/@|EB4l 10/ |EF89  5/6 KT8S 84/~ PEN45 7/-|U25  15/8|vT25 16/
524G 7/-|6F13  6/8/68NTGT §/8|12E1 20/~ \30P10 15/ AU2  80/-|EB91 8/-|EF91  8/8 KTW61 12/ PEN46 4/-|U26  15/8| VT3l 80/
6/30L3 15/-(6F1¢  12/6(6SQ7  7/6(12J5GT /6|30PLI 16/-|AU5 89| EBC33  8/6| EF92  2/6|Ranel 61 prse 10/8|0sg 46| VU111 89
A7 15/-[8F23  16/-|6UIGT 1%/-|12J7GT 6/6|30PL13 18/8| AZL 8/-|EBC41  9/8|EF98 15/ (ML¢  17/8(PLS1  9/6|U1sl  13/8| VU120 1%/6
6A8G  12/6/6r2¢  14/-/6USG  7/8/12K7GT 7/-|30PL14 15/- AZ3l 10/~ [EBCI0 &/9|EF183 6/8(ML6  7/6|PL82  8/8|U251 16/ VUG08 86/-
BACT  &/-|6F25  18/-|6VM  12/- 12K8GT §/-|35A5  12/6|CBL31 16/~ [EBFS0 7/6EF184 7/-|M8P4 10~ PL83  7/8|U301  12/6| weiM 13/6
SAES  b|oras  4-lovec  4/8/1297GT 6/-|33L6 9/~ CCH3s 18/-| EBFSS ©/- EL32  8/8|MUL4 78| PL8s  7/-|U03 /6| XH1s B/
SAMS  4/6/0F32  2/9|6V6GT 6/8(128A7  8/-|35Wé  4/6/CL33 20/ EBFSY 6/8|EL33 1%/8/MX40 12/8|PLs00 14/8|U404  7/8| XP1-5 5/
8AMS  3/86Gs 3/6/6X4 4/6128G7  8/-|3523  10/-/CV450 26/-|EBLI 14/~|EL34 10/8|N78 18/~ PL504 16/-|US0O1  £3/8| X8G1-5110/
6AQ5  6/3/6HS /-[6X5G  4/8/12BH7  3/-|35Z4GT 8/8{CY30 1%/6|EBL21 1%/- EL38 22/6|N108 25/~ PLS0S 29/-| UABCSO 6/6|¥63 718
SABIG 1b/-|6J6M  §/-|6X5GT 6/-(128J7  #/9(35Z5  6/-(CY31  8/6 EBL31 27/6|EL41 11/-|NGTI  8/8 PL50S 28/~ UAF42 10/6| Tubes
6AT6  4/9/6J56G_ 4/-|7B6  11/8|128K7  4/3|37 6/6|DAC32  7/- [EC90  6/-|[EL42 11/8|NGT7 65/~ PL802 16/6UBCA1 9/8/3EGI 65/
6AUS b/ |6J6GT  5/6(7B7 7/8(128R7 b/ |42 6/-|DAF91 4/8 ECCBL  6/- ELS84  4/9/0A2 6/~ |PX4  24/-|{UBCS1 9/3 3FP7 39/
8B4G 20/ 636 8/8|7C5  22/8/14H7  0/6/00B5  6/6| DAFSS 7/8 [ ECCB2  6,9|EL95  7/-|0C3 5/-|PX25  27/6|UBF80  7/-|6CP1 85/~
6BSG /- 6J7M  §/6(7C6  18/-|19AQ5 b/-(50C5 _ 8/3| DOC9O 20/-|ECC83  6/3| ELL80 20/ 074 4/6|PY3) 10/9 UBF89  7/6(CV1526 65/~
8BAS 5/~ (617G 6/-|7Db 8/-|20D1  10/-|60CD6G 81/-|DF33 8/~ ECC8¢ §/8 EM34 18/~ |PC86 11/8|PYS1  6/9|UCCS4  8/6| ACRIS1100/~
6BE6  §/-|6J7GT  7/6/7HT 9/8/20F2  14/-|50L6GT 8/~ DF70 /- ECC85 §/-|[EM80  7/8(PCS88 11/8|PY82  8/3|UCCS5 7/6| VCR9T 46/
6BH6 /- 6K6GT 8/-|7R?  13/~(20L1 20/~ |75 9/6|DF91  4/-|ECC8S: 7/6| EM3l 12/6|PC97  8/9|PVY83  7/-|UCF80 8/6| VCR517B
6BJE6 9/ 6K7 1/9|787  48/-|20Ps  20/-|78 8/-/DF92  3/6/ECF80 6/6 | EM84  7/8PCC84  6/8| PY500 18/8| UCH2 10/ 48/
6BQ7A  7/-|6K7M  6/8|7Y4 8/620P5  20/-|80 7/6/DF98 /8| EC /8| EBUI50 20/-| PCC89 10/8| PY500 20/ |UCHS1 7/- | VCRS17C
SBR7 _17/-[6K7G _ 2/-|9BW6 _ 7/-125A6 598542 _ 7/3/DH77__ 4/0| ECH21 12/8/EY6i  7/8/ PCCI189 10,8/ PY800 /8. UCLE2 78 46/-
0AI0 _ 3/-|0C36 8/6| 0CT7 8/-|0C123 126
Manufacturers and Export Inquirles Welcome VALVES & TRANSISTORS 8:;? Hg 882: g;; gg;gp %;Iggigg ;;:
OBSOLETE TYPES A SPECIALITY 20414 6/0]ACIZ8 48 AF118  12)-{0401 1/8|0C46 31-1ocre 2/-[00140 6/6
s £ 2N1305  5/-{AC176  6/2 BCI0B  3/6/0A200  3/-|0OC58  12/6|0CS1 /-|0C141  12/3
QUOTATIONS FOR ANY VALVE NOT LISTED 2N2147  16/6{ACY18 4/~ BCI09  3/6/0A202  2/-|0C59  17/~|OCSID  3/-|OCl60 6/
Express postage 9d. per valve. INI0eA blACYRT  b/-|BEYGL  6/-|OAZd2  4/8|0CT0 3/6/0CB1DM  3/-(0C170  5/6
. o. 0.0. 2N2696  6/3|ACY28  4/-|BFYD0 12/6|OAZ246  4/6| OCT1 3/-|ocBIM  5/-{0CI171  6/-
Symaacoztaoelcd foar vaive JRRCAW/0L{No (/0D 2N2026  3/-|ACY30 12/6|BY100  ¢/6(0Cl6  15/0(0C72  4/-|0C83  3/-|oCi7a 7/
Tube postage 10/- each 2N3705  4/-{AD149 12/-|GETI14 4/-|OC1S  8/8|0C73 7/3/0C82D  3/-(0C200  B/8
A . : 2N3819  8/-|AD16)  7/6(GJ7M_  6/6/0C20  20/-|OCT4 4/8|0C83 4/6|0C201  8/8
Special Express Mail Order Service ACI07  5/6{AD162  7/-|NKT274 4/3/0C28  12/6/0C75  4/6|0C8¢  4/3|0C202  8/8
ACl27  5/-|AF117  &/6|NKT713  7/6|0C35 8/3 0C76 3/-|oC114  7/6/0C203 /-
SEND S.A.E. FOR LIST OF 3,000 TYPES

H.A.C. Electronic Kits
DID YOU KNOW?

That we have specialized in the supply of kits for the
Amateur Constructor for over 35 years. (Established 1934.)

That we now have available a full range of Complete
transistor kits with comprehensive instruction manual, for
constructing—Radios—Resistance  Bridge—Lightmeter—FElec-

your camera
or hifi
for a

TRIO }JR-500-SE S.W. Receiver

A Crystal trolled 1K
tronic Counter—Voltmeter—80 metre Converter, etc. etc. Di:ision‘s:o—nv:?'y sv:ablec at
(Details for 40 different electronic circuits are available.) £69.10.0. Carriage free. HOLDINGS
Complete kits from 54/-. Fully guaranteed. Iliustrated Full twelve month guarantee. PHOTO-AUDIO
brochure upon application, send S.A.E. please TRIO 9R-DE Minci D S
-AE. . 500 Kc/s to 30 Mc/s. incing Lane/Darwen St.
H.A.C. Products, 29 Old Bond Street, London W.I. Full ham band spread—free BLACKBURN

voltage scabilizer supplied Tel: 59595 Closed Thurs.

e

SYLVANIA CIRCUIT BREAKERS gas filled
providing a fast thermal response between 80°

“EKnowls” (U.8.A.) Bub-Ministure Moving Coil Microphons Welwyn high value Resistors Type GA 36501. Values

Wil withstand pressures up to 2,000 Ih.
sq/in. rated 10 amp. at 240v. continuous. Fault
curr.nts of 28 amps. at 120v, or 13 amp. at 240v.
silver contacts. Supplied in any of the following

Capsule. Type 1501: as used In minlature hearing-aids,
bugging devices, etc. Bize: 1% sq. X §° thick, All tested,
20/- each. Also "Knowle' moving-coil sub.min. ear trans-
ducers type 1530. Size: v4° X " x §~ thick, 15/~ each.

opening temperatures (degs. cent.) 80, 85, 85, 100,
1€5, 110, 120, 125, 130, 135, 140, 145, 150, 155,
160, 170, 175, 10/~ each or £4,10.0 per dozen.

“Welwyn” Resistors Type H12. One value only. 1 kilo-meg
+20%, §/~ each. P. & P. 94,

between 9.4 and 10.9 kilo-meg + 1%, giass encapsulated
15/-.

“Welwyn’’ Resistors Type E12. 1 value only. 1 kilo-meg
+ 20%, 10/~ per pair.

by Majestic Winding Company.

MINIATURE “LATCHMASTER” RELAY 3
8, 12, or 24v. DC operation. One make one
break, contacts rated 5 amps. at 30v. Once '7'
current ls applied, relay remains latched

untif input polarity is reversed. Manu-

factured for high acceleration requirements

by 8perry GyToscope Co. 8lze: Iength in. dia. \%in
(Including mcunt). Please state vertical or h 1

Tansitor (U.8.A.) Tantalum, Wet Sintered Anode Polarised
Capacitors: 200 UF. 25v. D.C. size: {in. long x $in. dia.
UF, 24v. D.C. size: §in. long % ¢in. dis. 150 UF.
30v. D.C. %in. long x {in. dia. 83UF, .76v. D.C. size:
4In. long X 9/32in. dia. One wire each end. All types 5/~
each. Also few only Transistor “MICRO-MODULE"
capacitors 0.2 Mfd. 156v. wire-ended, size: 3/32in. dia
{disc) 6/- each.

mount and voltage, £2.5.0 each.

SYLVANIA MAGNETIC SWITCE—a magnetlcally
activated swltch operating in a vacuum. Switch
speed—4ms. temperature—b4 to + 200° C. Bilver

Ernest Turner 5in. x 4in, 0-1 Ma. Meters calibrated 0-10

T
1 to 1 ratio, 240v. input 240v. centre tapped out, at 2
K.V.A., mounted In metal case measuring 8%in. x 8jin.
X 1lin. high. Weight 65lbs. £16.10.0, carr. £1.10.0.

New “Magnetic Devices” Solenoid. 240V A.C. Type 42117.
1 to 3lb. pull, trame size: 14" x 14" x 17, 20/~ each,

New “F.LR.E.” Plug-in Relay. 116V Coil 50/60 C.P.B.
3 heavy duty silver chauge-over contacts, perspex cover,
very robust. 17/8 each.

in 50 divisions mirrored scale, h chrome
escutcheon for flush mounting. A quality instrument.
£6.10.0.

Now Diamond “H" 240V A.C. Relsy. 3 heavy duty ailver
change-over contacts. 17/8 each.

contacts normally closed rated 3 amps, at 120v.

New 75-0-756 Micro-ammeter by Slfam. 750 ohm move-

New “Carter Electric” 12 r.p.m. Motor. Non-reversible 4~

1.5 amp. at 240v. 10/- each. £4.10.0 per dozen, ment, clear reading, 5ua dlvisions X }in.; plastic front, spindle. 240V A.C. open frame with cast aluminium cased
Bpecial guotationa for 100 or over. projection jin. (tapering forward). 8lze: 4Jin. x 38in., gearbox. Stoutly constructed. approx. 25 lba./in. overall
Magnets available 1/6 each. 57/8 each. size (approx.): 3° x 3” x 4” plus spindle. 45/~ P, & P. 5/-.

ELECTRO-TECH. SALES

178

264 PENTONVILLE ROAD, LONDON, N.1
ONE MIN. FROM KINGS X STATION) Tel. $1-337 7481

Where no carriage charge Is indicated price is
inclusive. P. | caliers |
9.30—6.0 p.m. 1p.m. Sats.




S LiND-AiIR AUDIO

BATTERY ELIMINATOR

Enables
transistor
equipment
to be oper-
ated  from
AC  mains.
6/9/12v. out-
put selector
gwitch ani
on/nft swilch. Case size 4 x 21 x 2in.
complete with mains lead, connecting
feads and inatructions. 59/6 P& P.
3/6.

Overload

tion. 20,000 o
AC volts 10, 50, 250,
1.000v. DC volts
5

0

Resistance

0-6 Meg ohm. Deci
bHela— 20 to 4224 8.
8ize of meter 4} x
37 x lin. Complete
with leather case.

20,000 p.n.v. DC valtage
5-25-50-250-500-9.0
K (20.000 ohma per volt),
AC voltage: 10-50-100-
500-1000 volts (10,000
ohms per volt). DC
Current: 0-50 ui, 0-2.5
mA, 0-250 mA. Resdistance; 0-6K. 0-6 Mg
(300 ohm and 30K at centre scale).
Capacitance: 10f. to 001 mfd. .001 uf to
.1 uf. Decibels: 20 te + 22dB. 8ize

4§ x 3} x lin. 71 /o P.&P.
{ 36,

SimncCiair
PROJECT 60

An attractive alternative for the enthusiast
prepared to assemhle -hese excellent
modulen to make a atereo asseinbly
7.30 24 watt Power Amplifier 88/8 (2
required).

Rtereo Sixty Control/Pre-anmplifier £8.19.6.
PZ.5 Power Supply Unit £4.19.8,
SINCLAIR PROJECT 60 Package deal
price 18 GNS. P. & P. 12/3.

Project 60 is supplied complete with
instruetion manual and templates for
plinth mounting.

SINCLAIR IC-10 INTEGRATED CIRCUIT
10 watt Amplifier. 8ize only 1 x 0.4 x
0.2in. A true hi-i amplifie complete with
manual giving details of & wide range of
applications and instructicns. Giuaranteed
5 years.

ONLY 59/6 P.& P.1/6.

SPECIAL TRANSFOEMER FOR
OPERATING SINCLAIR IC-10 from
A.C. mains 230/250v. Output 13v. at
0.5amp. 16/6 P. & P. 2/€

HI-TONE RECORDING TAPE

BRITISH MADE TOP QUALITY

Jigol a7
J1002 3"
J1003 5”7
J1004 5”7
41005 517
J10068 517
J1007 77
Jioo8 7
J1009 77

J1010 77 . I

. PVC

Poly

. PVC
.P. Poly
. PVC
.P. Poly
. PVC
. PVC
. Toly

Poly

2251t.
8001t,
9001t
12001t.
1200tt.
18001t.

12001t

18001t.
24001t.
36001t.

C60 Cassette (Library cased)
€90 Cassette (Library cased)
C120 Cassette {Library cased)

A fantastic Stereo
amplifier made ex-
clusively for Lind-
Afr and represents
considerable ad-
vance in solid state
stereo  amplifiers
Inputs for gram
and radio tuner and
provision for direct

5/6
10/6
10/-
15/
12/8
22//
12/6
17/6
25/«
50/~

8/6
13/-
18/-

0

XET-

e S 11
&

tape recoriling. Attractive and modern front pancl
with Bass, Treble, Bzlance and Volume Controlas also on/off and stereo/
mono switeh. Output 5 watts per channel music power. Frequency response
40-20,000 Hz. 816 ohms speaker matching. 8ize 164" x 14 x 4.

LIND-AIR
PRICE £ 4

WHARFEDALE

SPEAKER KITS

Complete

with all

components
for building into suitable cabinets.

Urit 3 Kit £11.19.8 each
£21 per pair

Unit 4 Kit £18.0.0 each
28gns. per pair

Unit 5 Kit £23.10.) each
39gns. per pair

P. & P. 10/- each 13/~ pair

P&
10¢-

TELETON SAQ203
TRANSISTOR
STEREO AMPLIFIER

Superts quality hi-f 10 watts per
channel music power. Inputs for
Gram (Magnetic and  Crystal).
Tuner aml Auxiliary. Tape Record
output. Controls: Voiume, Balance,
Bass, Treble. Attractive oiled
walnut cabinet and brushed alu-
minium front panel.

List Price £28.7.0

LIND-AIR PRICE

22 Gns.

P. & .10/

SAVE ON AKAI!

Ak Al 4000 Stereo Tape Recorder

List Price £124.18.0 {as illus.)

OUR
PRICE

OUR

99 Gns. carr 30/

AKAI 4000D STEREO TAPE
DECK List Price £89.18.1

VR 69 Gns. carrso

SPECIAL LIND-AIR
OFFER!

ROTEL 100 AMP STEREO
AMPLIFIER. Fully transistorised
with all facilities for the home hi-
fisystem. List price £45

LIND-AIR PRICE

£37.10.0.

Carr. 10/~

DE-LUXE STEREO
HEADPHONES

With soft rubber
earpieces. Imped-
ance 8-16 ohms.
Frequency re-
sponse  23-13,000
cps. With lead and
stereo Dlug.

59(6 1),3&61‘.
VHFAIRCRAF

BAND CONVERTOR

When placed within lin.
of a MW band radio
full coverage of VHI
Aircraft Band 108-185
Mc/<. can be obtained
All transistor. 9v battery
operation. Fully tunabl
18}in x section tele-
seopic aerial. Bize 4 x 2}

x Liin. 79/6 T4

3/8.

E.1311 PHONO PRE-AMPLIFIER. 8ize 2 x
Fin.  Built-in

R.I.A.A. characteris-

tics emabling low

output magnetic pick-

up ecartrilges to be

amplified up to 1 voit.

Tnput 100Kohm: Gain

o “8dB: Max. output 3v

Max. input 30 ¥. Distortion 0.15% (at 1v
level). Powersupply 9-12v. 29/8. P. & P.2/-.
E.1315 ELECTRONIC ORGAN TONE
OSCILLATOR. lsed in coniunction with
an organ keyboanl, variable resistances
and a 8 velt pawer supply, this module
aets as the oscillator unit for an electronic
organ. Tone Frequency: 200-1.000Hz: Out-
put 80mW: Current 15maA. 25/-. P. & P. 2/-,
E.1318 MORSE CODE OSCILLATOR. A
transistorised  morwe code  oscillator
(buzzer) to e used in conjunction with an
operating key. Bultable for direct con-
nection to a louldspeaker. Tone freq.
400Hz: Power output 80mW: FPower
supply 3-9v. Current 46 A, 25/ P. & P.2/-

G arviand
HI‘FI TURNTABLES

2095 T/C with atereo eartridge .. £8.19.8
3000 with Bonotone

ATAHCD stereo cartridge. .. ... £10.18.8
8P25 Mk 11 o 2B £10.19.8
SL65B . . £15.18.6
Rase aml cover for above ...... £518.8
APTS 00500 a £18.10.0
SL72B £24.19.8

401 bo .

Base and cover for above .. a

P. & P. Decks 12/6. Base & Cover 10/-
Deck/Base/Cover 17/6.

SPECIAL OFFERS!

8P25 MkHI with base £14.10.0. P.&P. 15/~
4P25 Mk I{ with Sonotone 9TAHCD
cartridge and bare £15.15.0. P. & P. 15/-
Sonotone 9TAHCD cartridge £2.15.0
P.&P.1/6.

18/19,'25 & 53 TOTTENHAM CT. ROAD, LONDON W.1.
Telephone: 01-580 2255/4532/7679
Open 9-6 pm. Monday to Saturday. Thursday until 7 pm.

ANl Mail Orders and correspondence to
Dept L5/7, Kirkman House, 54a Totten-
ham Court Road. London, W.1.

Tel: 01-580 7041/2.




% Super 30 Amplifier (15 +15 watt) in veneered h

R.S.C. SENSATIONAL HIGH

ded tfor

% Goldring Transcription Turntable on Plinth

% Shure or Goldring Magnetic Pick-up Cartridge

% Pair of Stanway 11 Loudspeaker Units86 G
ns.

Special total price. Four fully wired

anits ready to "plug-lg". gm 30/-.

TA12 Amplifier (6-5+6-5 watf) in veneered housing. Garrard
8000 4 3p. Autochanger unit on plinth. Sonotone 9TA P.U. cart-
ridge. Pair of Dorchester Loudspeaker

units. Special Total Price 47% Gns. w

Or Dep. £9 and 9 mouthly payments. £5.4.9 ( Total £56.2.9).
Transp. plaatic cover 3 gns. extra.

AUDIOTRINE HIGH FIDELITY
LOUDSPEAKERS .y

constructlon. Latest high efficiency
ceramic magnets. Treated Cone sur-

EXTREMELY ATTRACTIVE PLINTHS
in Teak or Afrormosia veneer.

asr
performance. Send for coloured brochure
showing other money-saving offers.

_FIDELITY STEREO ‘PACKAGE’ OFFERS

% Super 30 amplifier (15 + 1S watt) in
veneered housing
% Garrard SP25 Mk II Turntable on Plinth

Package prices apply pro- % Goldring CS90 Ceramic P.U. Cartridge
Vigingiya] ‘nd“'"t‘r““ T with diamond stylus
L e Com iy, % Pair Stanway IT Speaker Units
Bee leaflet. Four fuily wired .units ready to Carr.
WWWW “plug-in”. S8pecial total price 76 GnS. 30/-.
‘ | @ TA12 Amplifier (8-5+8-5 watt) in veneered housing
: Gur;rd SPZgomck II 4 sp. phéer unit on plinth
== Goldring CS eramic P.U. Cartridge
woo £ @ Pair of Dorchester Loudspeaker Units. 53gns‘

finished
Trans plaatic cover.

8pecial total price Carr. 25/-.
Or Dep. £10.0.3 and 9 mthly. payments £5.15.5
{Total 59 gns.). Transparent plastic cover 8 gns. extra.
TERMS AVAILABLE ALL PACKAGE OFFERS

round. D" indicates Tweeter Cone
providing extended frequency range up
to 15,000 c.p.s. ‘L’ indicates Roll Rubber
cone surround.

Acoustically lined or filled acoustic damping. Ported where
appropriate, credit terms available.

DORCHESTER Bize 16 x 11 x %in. appr.
Range 45-15.000 C.p.s. Rating 8-10 watta,
Fitted High flux 13x8in. Dual 9.9
Cone apkr. Imp. 3 or 15 ohrus. £8| B

RECORD PLAYING UNITS

Moneyt waviug units.
Impedance 3 or 15 zn Plinth. Supplied with tranas-

Rtereo Cartridge with diamond tip,
Plinth & Cover as RP2C

carr. 9/6. I5 Gns.
Other types available with Mag-
netic cartridges and with alternative
design plinths.

Mounted

LINEAR LI0O HIGH FIDELITY 10W AMPLIFIER

with separate Pre-amp Magnetic P.U. matching.

10 Gns.

To clear

CO)Ii‘STRUCTION HIGH

Carr. 7/6
STANWAY 1 51 50x103593in. approx.
Rating 10 watts. Inc. Fane 13x8in. apeaker
with highly fiexible cone surround, long

Limited Number of CLEARANCE
LINES in leading makes of Hi-Fi
equipment at Branches only

use v Bpeaker Output 3-15 ohms
200-250v. A.C.
Response 30-20,000 c.p.s. —2dB 9% Harmonic Distortion 0.3% at 1000
¢.p.s. Hum and Noise —70dB
100mV (4) 2mV. Output rating
finish Facia and Knobs.
full wiring diagrams & instructions.
12 mth gntee 17 Gns or Deposit £5.2.6 and 8 mthly pymts
34/- (Total £20.8.6). Or in Teak or Afrormosia veneer housing 20! Gns.
Dep. £5.10.6 and 9 monthly payments £2.1.7 (Total £24.4.9).

ohms. Please state choice. Exceptional arent plastic cover. Ready to
performance at low cost. relggn‘]:w Amplifier or  Tape R.S.C. TAI2 MKII 65 e 6-5 WATT STEREO AMPLIFIER
moh R e e | R ey s e | ey aeronen s vaes
HF102D 10”7 10W 67/11 HFI26 12" 15W  £5.5.0 (with beavy turntable) | FIDELITY OUTPUT OF 6.5 WATTS PER CHANNE
HF100D 10" 15W ¢4.19.9 HF126D 12° 15W ¢5.15.0 | fitted Goldring C890 high com- | D o B P A
HF105DL 10 10W _ 6gns i pliance ceraniic Btereo/Mono cart- any crystal or ceramic Gram P'U', cart-
. ridge with diamond ridge, Radio tuner, Tape recorder, 'Mike'
HIGH FIDELITY LOUDSPEAKER UNITS stylus. Carr. 9/6 23 Gns. ;‘:~ ;At': 3:9P:Y;luiwl§che<:;;plg socket.:
) 05 i each channe; epal a8 an:
Cabinets latest style Satin Teak or Afrormosia veneer. | RPSC g‘;;';":;:?r;"rd“:«fgsm;'; Treble controla s Slide Switch for mono

Y For
mains % Frequency

Y Sensitivites (1) 300mV (2) 50mV (3)
LH.F.M. <+ Handsome brushed siiver
Complete kit of parta wit |3

h
Factory built with Car. 7/9.

Gns.

throw voice coil and 11,000 line magnet.

‘lift’ and ‘cut’ controls. 3 input sockets for Mike. Gram,

5.0

Carr. 5/9

Radio or Tape. Input selector switch, Output for 315 ohm
spkrs. Max. sensitivity 5mv. Output rating I.H.F.M. Fully
enclosed enamelled case, 93x2{x5}in. Attractive brushed
silver finish facia plate 101 x 3}in. and matching knobs.
Complete kit of parts with full wiring

diagrams and jnstructions. 7 Gns. Carr. 7/6
Or factory built with 12 months’ guarantee. £_8.19.9

INTEREST CHARGES

On Credit Sales settled

REFUNDED

in 3 months.

All sizes approX. Carr. 6/- per enclosure
JEB8 Bize 16 x 11 x Oin. Pressurised. Gives
pleasing results with any 8in. HI-Fi ‘speaker.
SE8 For optimum performance with any 8in. £5.15.0
Hi-Fi 'speaker. 8ize 22 x 15 x 8in. Ported ey
SE10 For outstanding results SE12 For excint primnce with 1%in.
with 10in. Hi-Fi ’spkr £

Size 24x15x10in. P'td. 5.19.9

High fAux tweeter. Handsome Scandinavian design cab. R.S.C. PLINTHS for 4
inet. Range 35-20,000 c.p.s. Imp. 15 ohma. Gives smooth s : Record p AUDIOTRINE HI-FI SPEAKER SYSTEMS
realistio sound output. 6 . i Piaying Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
16 Gns. un:ta, high quality ““k";‘l crogs-over unit and tweeter. Smoo:h
cut for response and extended frequency range emsure snrprisingly
R.S.C. TA6 6 Watt HIGH FIDELITY SOLID Garrard | realstc repcoduction. £5.1
L . 2023, Or Senior 15 Watt inc. HF126 .
N STATE AMPLIFIER 3000, ATGO, N e e e T e, 6/6
f P gy 200-250v. AC mains operated. 8P25 ete.
@ @ 0 Frequency Response 30-20,000
o S | Gpa B Wanmonie Distr. | Arwiabie xith 3 gns. HI-FI SPEAKER ENCLOSURES 1.y o arormosia
re .. a o C.P.R. rans. astic i i
Beparate ~Basw and Trebic | cover. " arr. frec 6 GNS. veneer finish. Modern desigh. Acoustically lined.

£4.14.6

Hi-Fi speaker and Tweecter.
Bize 20 x 16 x 10}in.

£6.19.9

THE ‘YORK’ HIGH FIDELITY 3 SPEAKER
% Moderate size, only 25x14x10in. COMPLETE KIT
* Response 30-20,000 c.p.s. Impedance 15 ohms

% Performance comparable with units coating Carr,

DEMONSTRATIONS AT ALL BRANCHES

SYSTEM
20 Gns

12/¢
considerabley more. Consists of (1) 12in. 15 watt Bags unlt with cast
chassis, Roll rubber cone surround for ultra low resonance, and ceramlc
magnet. (2) 3-way quarter section seriea cross-over system. (3) 8 x 5in.
bigh flux middle range speaker. (4) High efliciency tweeter. {5) Appro-
priate quantity acoustic damping material {8) Teak vencered cabinet. {7) Circuit and
full instructions. Terms: Dep. £5.10.8 and 9 monl hly payments 39/- (Total £23.1.0).

and 9 month]

parments. 2gns. Total

% 200-250v. A.C. Mains operation. % B8barp A.M.
Rejection X ¢ Drift-free reception. ¢ Output ample for
any amplifier (approx, 500 m.v.}. 4 Ontput for feeding
Stereo Multiplexer. ¢ Tuner head using silicon Planar
Transisters. + Designed for standard 80 ohm co-axial
input. Visually matching our Super 156 and 30 smplifiers

RS.C. TFI SOLID STATE VHF/FM RADIO TUNER 4 mighseasitivity.

and of the same high standard of performance and reliability. Printed circuitry.

A quality product at considerably

built 18 gns. Or in Teak finiahed cabinet as illustrated 21 gns. Terms: Deposit £6.1.0
24 19

less than the cost of comparable units..Factory

0. Stereo version. 23} ans. Carr. 10/6 extra

R.S.C. BATTERY/MAINS
- » CONVERSION UNITS
3 M1

High Grade Components
Specifications comparable with
units costing considerably more.
TRANSISTORS 9 high quality types In
each channel.

OUTPUT 10 Watts R.M.S. continuous
into 150Q (per channel). 15 Watts R.M.8.
continuous into 3 Q.

INPUT SENSITIVITIES Mag. P.U. 4 mV.
Ceramic P.U. 35 mV. Tape Amp. 400 mV,
Aux, 100 mV, Mie. 5 mV. Tape Head 2.3 mV.
FREQUENCY RESPONSE 4 2 dB. 10-
20,000 c.p.s.

TREBLE CONTROL +17 dB to —14 dB
at 10 Kc/s.

BASS CONTROL +17dBto —15dB at 50 ¢/s.
HUM LEVEL —80dB.

HARMONIC DISTORTION 0.1% at 10 watls
1,000 c.p.s.

Employing Twin Printed Circults.
200/250v.  A.C. mains operation.
CROSS TALK 52 dR at 1,000 c.p.s.

FACIA PLATE Attractive design in rigid
plastic siiver background black lettering.
Silver finish matching control knobs as
available.

Eminently suitable for nse with aoy make
o! pick-up or Mic. (Ceramic or Magnmetic.
Moving Coll, Ribbon or Crystal) currently
available. Saperb sonnd ontput quality can
ba obtained by nse with first rate ancillary
equipment.

COMPLETE KIT OF PARTS

CONTROLS 5 Porition Input Beleetor.  Point to point wiring diagrams 22 gNS.

gm;:,h'l‘r.crble. X;:I.." llal.é ‘B.Lthreo:lioinﬂ and detailed instructions. Carr. 15/-
e, ape onltor v 1) alns

Switeh. " UNIT FACTORY BUILT o9

INPUT SOCKETS (1) P.U. (2) Tape Amp.  With 12 months guarantee. gns.

(3) Radio, (4) Mle. or Tape flcad. (Opera-
tion of Tnput Belector assures appropriate
equalisation).

CHASSIS Htrong  Steel
Approx. 12 x 3 x 8in.

construct lon.

or Deposit £7.5.0 and 9 monthly payments
58/9 (Total £33.13.9) or In Teak or Afrormosia
veneer housing 32 Gus. Carr. 18/-. Terma:
Deposit £7.3.6 and 9 monthly payments of
86/8 (Total £37.2.0). Send 8.A.E. for leatlet.

Type B

An ajl-dry bat-
tery eliminator.
Size 54 x 4} x
2in. approx.
Completely replaces batteries sup-
plying 1 5v. and 80v. wh AC.
mains 200/250v. 50c/s is available.
Complete kit with diagram 52/6 or
assembled 3 Gns.

SUPER 15 HIGH FIDELITY SOLID
STATE AMPLIFIER
Aprrox. as Super 30 but single
chanael. Complete kit with
full constructional details and
roint to point wiring disgrams.

2} gns. Car. 12/
OR FACTORY BUILT 15} Gns.
Carr. 12/6. Terms: Deponit 4 Gns.
and 9 monthly payments 31/1
(Total £18.3.9) Available in Teak or
Afrormosta veneered housing.19gns.

PARTRIDGE “JOYSTICK” SHORT WAVE

AERIALS AND

BRADFORD 10 North Parade. (Half-day Wed.) Tel. 25349
BLACKPOOL (Azent) ©. & C. Electronics, 227 Church Strect

30/31 Gt. Western Arcade 021-236-1279
BIRMINGHAM 30/ i e

DERBY 26 Osmaston Rd., The Spot (Half-day Wed.) Tel. 41361

DARLINGTON 18 Priestgate (Half-day Wed.) Tel. 68043
EDINBURGH 133 Leith St. (Half-day Wed.) Tel. Wavesr;gg
GLASGOW 326 Argyle St. (Half-day Tues.) Tel. CiTy 4158
HULL 9t Paragon Street (Half-day Thursday) Tel. 20505

enquiries.

Branches open

BE SENT TO

R'S-C
(-1 oENTRES 70,

MAIL ORDERS TO: 102 Henconner
Lane, Bramley, Lesds 13. No C.0.D.
under £1. Terms C.W.O..or C.0.D.
Postage 4/6 extra under £2. 59 extra
under £5. Trade suppiled. S.A E. with

aht
MAIL ORDERS MUST NOT

TUNERS AT ALL BRANCHES

(S-A.E. for full list)

32 High Street (Half-day

day Sats.

SHOPS

Thurs.) Tel. 56420 LEICESTER

5-7 County (Mecca) Arcade, Briggate (Half-da'y \;vlsezds) LEEDS
e

73 Dale St. (Half-day Wed.) Tel. CENtral 3573 LIVERPOOL
238 Edgware Road, W2 (Half-day Thurs) Tel.

s { Pas 1639 LONDON

60A Oldham Street (Half-day Wed.)

Tel. CENtral 2778
106 Newport Rd. (Half-day Wed.)
Tel. 47

MANCHESTER

$). MIDDLESBROUGH

4iBlackett Street (Opp Fenwicks Store) UPON
a (Half-day W(eg) Telhllzé') ':EW)CASTLE

13 Exchange Street stle Market g5.
(Hall;-day T:mrsdav) Tel. 20716 SHEFFIELD

TYNE
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RS.C. Al0 30 WATT ULTRA LINEAR HI-Fi
AMPLIFIER gighly gensitive.  Push-Pull R-S-c- COLUMN SPEAKERS Covered in Rexine R‘S‘c
g!

= oo @il e i Gl Moty and Vynair, idesl for vocalists and Public Address. 15 ohm matching. Ti-Fi GENTAES LTD.
B T i e s, Sectionally wound TYPE C485 25/30 WATTS. Fited [™ g5 " MAINS TRANSFORMERS
I :m | output transformer. Al high‘ grade components. four 8in. high fiux 8 watt apeskera. FUI:L‘Y ‘GUABAHTEED. Interleaved and Im-
. .. Valves EF86, EF86, ECC83, 807, 807, GZ34. Overall size approx. 48 x 10 x 5in. | pregnated. Primaries 200-250v. 50c/a. Screened
%; ] 2;1::‘?“ Bus a(:tri h’ll‘;:h_le C(introls. Rensjtivity |6 Gns Carr. 10/- g(.]g)GEG‘f) C[‘.Ag(:l;El?' TYPE 23 x 2§ x 24in. T
_.Cl’_vnta.l or Ceramic P.U's. Desl, ne"m(lor N : g : 13 v. v, v-a
m = r ik, “Thests, Dance Halhor _Ouidoo: Or deest, @71- and o monthly | T G OUDED UPRIGHT HOTRTING

§|;:ctions, Tetc. Ft;{ use wiihTElect;onlc Organk(.initu. String Bass, etc. Gram,

io or Tape. Reserve L.T. an H.T. for Radioc Tuner. Two Inputs with n 250-0-250v. 100mA, 6.3v, 4a., 0

associated volume cuntral_n 80 that two separate inputs ruch as Gram and ‘‘Mlke* Ilv E:O C“4n| 251 560 W;‘A m'kh“‘% 10\11“18:: ° | 300-0-300v. 100m A: 6.3v. 4a., 0-5

can be mixed. 200-250v. 50c/s A.C mains. For 3 and 15 ohm speakers. Complete | .’ e 15 watt apeakers. Overall 2128 | 504.9.300v. 130mA, 6.3v. 4a., ct.

kit of parts with point-to-point wiring disgrams and instruc- | § Gps, S 68 x 14 x 8in. approx. Carr. For Mullard 510 Amplifier
: « 12/6 26 Gns. &

15/

250-0-250v. 60mA, 6.3v. 2a., 0-5-6.3v. 2a, 24/9
5-6.3v. 3a. 39/9
. 3a. 39

tions.
Twin-handled perforated cover 85/-. Bupplied factory built with EL34 output
. n Or Deposit £5,17.6 and .
valves. 12 months' guarantee for 18 gns. TERMS: Deposit £6.3.0 and 9 monthly N
yayments of 34/~ (Total £21.9.0). Send 8.A.E. for Jeafiet. 9 monthly payments of 54/8 (Total £80.7.0)

RS.C ATl HIGH FIDELITY 12-14 WATT AMPLIFIER
=~ PUSH-PULL gva ﬂmma 00:1’0’1‘ HIGH QUALlTY

ﬁl‘ﬁ T O TRl e wr | LOUDSPEAKERS

X 5 valves. I t Bass and treble
‘ i controls. Frequency response 4+ 3dB 30-20,000 c/s. In Teak or Afrormosia veneered
i & z Hum level —60dB, Sensitivity 40 millivoits. For | Cabinets

5 3v. 4a., c.t., bv.
0P SHROUDED DROP-THRO® TYPE
_ 70mA, 6.3v. 2a., 0-5-6.3v. 2a. 23/9
. 100mA. B.3v, 358, -0 enenn 27/9
. 100mA, 8.3v. 2a., 8.3v. 1a. .. 28/9
. 80mA. 6.3v. 2a., 0-5-6.3v. 2a. 29/11

| ! . 10MnA, 6.3v. 4a., 0-5-6.3v. 3a. 39/8
. Crystal or Ceramic PUs. High Impedance “mikes*’. £4_ |9_9 - ' 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 89/9
Yor Musical Instruments etc. 8td. AC mains. For 3 & 15 ohm spkrs, 9 Gns L13 13° x 8° 8-10 Watt 300-0-300v. 130mA, 6.3v. 4a.. 0-5-6.3v. la.
SAE for leaflet. Complete kit. Full instructions and point-to-point e | 10,000 lines 3 or 15 ohma. Carr. 7/6 Suitable for Mullard 510 Amplifier .... 46/9
wiring diagrama. Carr. 11;6. Twin handled metal cover 85/—. Price Factory built . 350-0-350v. 100mA, 6.3v. 4a., 0-6-6.3v. 3a. 39/9
184 gns. or Deposit 99/8 and 9 monthly payments of 26/ (Total £16.13.8). Type L12 12° 20 Watt £8-19-9 | 330-0-350v. 150mA. 6.3v. 4a, 0-5-83v. 3n. 46/11
RSC Al1T TRANSISTORISED VERSION of above complete kit § Gna. 10,000 lines 15 ohms. FILAMENT or TRANSISTOR POWER PACK
(Assembled 13 Gns.) Carr. 8/9 | Types 6.3v. ll.gn. 8/9; 8.3v.n‘./2:.19/9; 6.3v. 3a. 12849;
6.3v. 6a. 22/9; 12v. la. ; 12v. 3a. or 24v.
ATT -FI AMPLI R.S.C. BASS-REGENT 1,52 23/930.9-18v. 13a. 19/11; 0-12-25-42v. %a, 81/9
FOR GUITAR. VOCAL OR INSTRUMENTAL GROUP edolwe CHARGER TRANSFORMERS 0-9-16v. 1ia. 18/9;

A 4 input, 2 volume control Hi-Fi unit with Beparate
Bass and Treble controls. B.V.A. valves. Peak output
rating. Strong Rexine covered cabinet with handles.
Attractive black/gold facia panel. Neon indicator. ¥or
200-260v. A.C. mains. For 3 or 15 ohm |9 Gns Carr.
speakers. Send 8.A.E. for leaflet. . 12/8
Dep. 5 gns. & 9 monthl- pavments of 39/8 (Total 22 gns)

50 wA-rr AM PL' Fl ER 2}a. 19/11; 3a. 21/11; 5a. 85/11; Aa. 29/9; 8a. 36/9.
AUTO (8tep UP/step DOWN) TRANSFORMERS
0-110/120v. 200-233-250v., 50-80 watts 19/9;
A powerful high quality 150 watts, 38/6 250 watts 49/9; 500 watte 105/~
-pu it for lead OUTPUT SFORMERS
all-purpose unit for lead, | Standard Pentode 5,000 or 7,000Qt030Q  8/9
rhythm, bass guitar, vocal- | Push-Puli 8 watts EL84to3 @ or15 Q .. 149
ists, gram. radio, tape. Push-Pull 10 watts 6V6, ECL86 to 3,5, 8or

FANE ULTRA HIGH POWER LOUDSPEAKERS F A N E 1. 3 B P 24/9

All power ratings are R.M.8. continuous. 2 years' - Peak Output rating. Push-Pull EL84 to 3or 13 (2 10-12 watts .. 28/9

g tee. High flux ni te. Heavy cast LOUDSPEAKERS | 4 Two extra heavy dnty 12in, Loudspeakers, | Push-Pull Ultra Linear for Mullard 510, etc.  39/9
chassis. All prices carr, free ‘POP’ 30c <% PFour Jack inputs and two Volume Controls Push-Pull 15-18 walts, sectlonally wound

N & 1] 3 » 3 L] for simault k. 6L6, KT66, ete., for 3or 15 Q ........ 35/9

PoP" 100; POP 60 | pop 50 [POF, 30C| SRR R b b £l b L)
7’ Woun , 6L6, KT66 etc. to3 or 15

18” 100Wate| 15 60 Watt|12” 50 Watt|ouat cone 150 | 55 GNS. carr. 30 or dep. £18.4.9 | SMOOTHING OHOKES 180mA. 7-10H. 230 Q-

KES
14500 gauss) 14,000 gauss; 14,000 gaues 12/9; 100mA. 10H, 200 Q 10/9; 80mA, 10H
8/150 8/150 150 £5- |9'9 and 9 monthly payments of £5.11.9, (Total P p g 2 D
21 oxs. 12 axs. 10 xs. Fouiig 350 28/9: 60mA. 10H, 400 Q 4/11.

804 gns.). 8end B.A.E. for leafiet.
G100 100 watt peak output with Pr. speaker | SELENIUM RECTIFIERS F. W. (Bridged)
F.A.L. P.A. AMPLIFIERS PHASE 29 GNS PHASE 59 GNS. columns and s Bass Unit (8ix 127 snd Two | All6/12v. D.C. output. Max. A.C. input 18v.
B.A.E. for leafleta. 50 5 100 - | 156” Speakers). 994 gna. 1a. 4/3. 2a. 8/11. 3a, 9/9. 4a. 12/8. 6a. 16/9.

The New Picture-Book’way of learning
BASIC ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

Youw'll find it easy to learn with this out- the latest rescarch into simplified learning
standingly successful NEW PICTORIAL techniques. This has proved that the
METHOD—the essential facts are explained ~PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and  quickest and soundest way of gaining mastery
each is illustrated by an accurate, cartoon-  Over these subjects.

type drawing. The books are based on TO TRY IT, IS TO PROVE IT

.--I--II-I-----II-----
This carefully planned series gy To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

JoCf manuals has proved 8 0 picyge send me WITHOUT OBLIGATION TO PURCHASE, one of the
technicians in Electricity, above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
Electronics, Radio and in good condition within 7 days or send the following amounts. BASIC

¢ ELECTRICITY 75/- Cash Price, or Down Payment o 20/- followed by 3
fortnightly payments of 20/~ each. BASIC ELECTRONICS 90/- Cash Price,
or Down Payment of 204:' followed by 4 fortnightly payments of 20/~ each.
This offer applies to UNITED KINGDOM ONLY. Overseas customers

Telecommunications.

WHAT READERS SAY

]
4]
|
a Every ¢ hmg e 10y ly setout . . . > B cash with ordcr,' prices as above. )
e e es it whis pictosial system, Everything [ Tick Set required (Only one set allowed on frec R
is clearly set out in diagrams, . . L.P., Co. Armagh. B BASIC ELECTRICITY D BASIC ELECTRONICS D
|
|
|
|
J

‘...wvery pleased with the set . .. Prices include Postage and Packing.
... I was very pleased with the set of Basic Electronics. Please
send Basic Electricity . . . D.W., Margate.

Signature 5
¢ how understandableyour books are > (If under 21 signature required of parent or guardian)
... Pleased to say how understandable your books are, I now
have a sound knowledge of she subject . . . 4.4., Hull.

A TECH-PRESS PUBLICATION

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS

POST MOW FOR THIS
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BRAND NEW ARS8D COMMUNICATIONS RECEIVERS.
AC mains input 110 volts or 250 volts. Frequency in 6 bands
535 k/cs up to 32 megs, output impedance 2.5-600 ohms. Com.-
plete with crystal filter noise limiter B.F.O. HF tone controls.
Price £80 including spare set of valves, headphones and manual.

MARCONI CR 150/2 DOUBLE CONVERSION SHORT
WAVE RECEIVERS, frequency 1.5-22 mc/s. Features are as
follows: Fitted ‘s’ meter, geared tuning with no backlash, 2 speed
motion, slide rule dial, calibrated in M/Cs, logging scales for
accuracy. 500 Kc/s Xtal Calibrator, mechanical bandspread.
Technical description, 1st 1F is 1.6 Mc/s, 2nd 1F 465 with Xtal
filter giving a passband from 100 c.p.s. to 10,000 c.p.s. BFO
Variable 3-0-3 Kc/s. Rectified 1FO/p, DF input, suit teleprinter
o/p; output 600 ohms and 3 ohms for LS. Front end has 2 R.F
stages of amplification giving a sensitivity of 2-4 uv depending
on band in use. Separate mixer/oscillator. 2nd oscillator is also
variable 5-0-5 Kc/s bandspread. A separate power supply is
needed to power the above set at 300v at 100 mA and 6.3v
4 amps Lt. AC/DC circuit connection supplied to purchasers of
this very fine receiver. These RXs are not new but are in quite
good condition and tested on despatch. Unrepeatable offer.
Circuit supplied. Price £22.10.0 plus 30/- p.p.
R209 RECEIVER AM/CW/FM 1-20 Mc/s Four bands, Vernier
tuning, 12 volt DC input. Tested and working.
Price £13.10.0 plus £1 p.p.
COMPUTER BOARDS Min 30 transistors and diodes and
rcsG. etc. 10 boards at 10/- plus 2/6 p.p.; 25 boards at 22/6 plus
p-p.
AERIALS new condition, extending to 11 ft. fully open; whip
type; 12/6 each plus 3/6 p.p. Whip aerials, 12ft. collapsible type;
used condition: 10/- each plus 3/6 p.p.
Bases for above 5/- each plus 2/6 p.p.
BARGAIN PARCELS 141b at 29/- plus 6/6 p.p.; 281b at 55/-
plus 12/6 p.é).; 561b at 90/- plus 25/- p.p. Contain pots, Res,
Valves, Diodes, Tagboards, Chassis, Valveholders, etc. Good
value save £££s. Lucky Dip Service.
FURZHILL BEAT FREQUENCY OSCILLATOR 0-10 ke/s,
110/250 volt. Good condition complete with spares.
£5.10.0 plus 25/- p.p.
VHF Receiver, Type 718, less crystal 60-100 Mc/s can be oper-
ated on 2 or 4 meters or made tunable 12 volt input, not tested;
complete with valves and speaker. £3.0.0 plus £1 p.p.
VIBRATOR POWER SUPPLY TYPE 69 by BCC for 69T/R.
Small compact 12V input gives 250V DC at 80mA and 12V
output. Good condition. 25/- plus 7/6 p.p.
MOBILE POWER UNITS by PYE for the C12 T/R. Power
output is 400V DC at 140mA and 300V DC at 100 mA. Good
condition. £3.10.0 plus £1 p.p.
INSULATION TESTERS. Bench and fieldwork; speed clutch,
new condition, complete with leather case; 500V. S00 megohms.
£20.0.0 plus 12/6 p.p.
Also 1000V 1000 megohms with case. £23.0.0 plus 12/6 p.p.
CRYSTALS AS NEW: Hc 6u, 5,345; 5,055; 5,030; 5,00S;
4,945; 4,875; 4,840; 4,795; 4,580; 4,660; 4,520; 4,510; 2,300;
2,295 Kc/s and 10 x J465 Kc/s. 10/- each plus 1/6 p.p.
METERS MOVING COIL EX-EQUIPMENT. Good condi-
tion; all from 30mA, 50mA, 100mA, 500mA. All 2-in. round.
10/- each plus $/- p.p.
From 15 amp D.C,, 20 amp D.C., 40 amp D.C. All 2in. round.
10/- each plus 5/- p.p.
SCOOP PURCHASE OF BRAND NEW CARBON RESIS-
TORS. 10%; tolerance + & 4 watt. Preferred values in packets
of 10. Our price 10/~ per 100, 19/- per 200, 27/- per 300, S00 at
42/6. Our selection. p.p. 1/6 per 100 and 6d. per extra 100.
TRIMMER BARGAINS. These are 10PF sub-min. airspaced
trimmers on board with min. wire ended Xtal. Brand new.
No details; Contents 12 trimmers, some ceramic caps. Xtal
frequency 3RD overtone 249 mc/s-250 Mc/s, 255 Mc/s. No
choice.
Trimmers without Xtal — 12/- per doz. plus 3/6 p.p.
Trimmers with Xtal — 15/- per doz. plus 3/6 p.p.
Also 20 PF min. brand new air spaced.
10/- per doz. plus 3/6 p.p.
SIGNAL GENERATORS OSCILLATOR No. 2. Size 12in. x
81in. x 9in. Ideal for VHF work. 20-80 Mc/s. Functions are
AM/CW. Deviation up to 40 Kc/s RF meter. Measuring levels:
RF output 1 microvolt to 100 microvolts set. Mod-set carrier
controls. Good condition with accessories; 230V AC 12V DC.
£20.0.0 plus 15/- p.p.
TF 144 G Signal Generators 85 Kc/s to 25 Mc/s. Good condition
and complete with accessories. £22.0.0 plus 30/- p.p.
RF Thermo Couple Meters. New and boxed. 0-1 amp, 2in.
diameter. 17/6 plus 4/- p.p.
MAINS MOTOR, 250 volt AC; 1/40th H.P. at 1,500 R.P.M.
Ex WD type; Size 6in x 4in. Tested and in good condition.
35/- plus 7/6 p.p.
TELESCOPIC MASTS. New condition, 20ft closes to Sft 9in
90/-, carriage 15/-; 34ft closes to Sft 9in 120/-, carr. 15/-. Used
condition, 20ft 70/-, 34ft 80/-, carr. 15/-. Base for same 20/-,

carr. 7/6
A. H. THACKER,
Radio Dept.,
HIGH STREET, CHESLYN HAY,
Nr. Walsall, Staffs.

on

VEROBOARD

—the Universal Wiring Board—
obtainable from your local Retailer

Trade enquiries to
NORMAN ROSE (ELECTRICAL) LTD.
8 St. Chad’s Place, Gray's Inn Road, London, W.C.1

Technical enquiries to

VERO ELECTRONICS LTD.

Industrial Estate, Chandier’s Ford, Hants
= =

A GUIDE TO AMATEUR RADIO
By Pat Hawker, G3VA
Fourteenth edition. 100 pages.

The new edition of this indispensable aid to all who want
to know more about amateur radio. Designed to assist the
newcomer to this unique hobby. Revised and expanded.

8s 10d post paid

BARIO COMMUNICATION RANDROOK

over

20,000

copies sold
é:.'ﬂNow in its
*1second printing

e
-+ B4
Radio Communication Handbook

832 pages of everything in the science of radio communi-
cation. The Handbook's U.K. origin ensures easy availability
of components. The standard work in its field.

693 post paid

By George Jessop, G6JP

A complete manual for frequencies above 30 MHz. Covers
aerials, receivers, transmitters and test equipment. The
first book of its kind outside the USA. 23s post paid

Obtainable from :

RADIO SOCIETY of GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WCi

FANTASTICALLY POPULAR

% JASON TAPE +*

We offer you fully tensilised polyester mylar
and P.V.C. tapes of identical quality hi-fi, wide

TE CHNICAL Rt =

are truly worth a few more

TRADING Bt

FREE LISTI
SEND 8.A.E.
FOR BUMPER FLOG
LIsT

Standard Play Long Play
¥im. )i 2/3 f 3n 22511, 2/9
dim HHHT 4/6 | 4in 450f1. l:;:

Sin (LU 76 § 5 HHH

.:22::“#':1'10 am,  HNH 10/6 | S¥%in. | (MMt 13/-
BRANCHES Tin 1,200 12/6 f 7in | RIHHE 18/6

Double Play T %my
* LONDON (MUS 2639) 3in sl 4~ f 4in t 1N~

10 Tottenham Court Road 4in [ 8/- § Sin. | B0O0 28/-
* PORTSMOUTH (Tel. 22034) Sin 1. 200t 15/~ $¥in. 24001, /-

380-352 Fratton Road $%in | sodr,  19/6 f Tin. 36000 A~
* SOUTHAMPTON Tin. 2.LiNdr 27— Quadruple Play

72 East Street (Tel. 25851) 3in et s/s
* BRIGHTON (Tel. 23975) Postages V- reel.

6 Queen’s Rosd Post Free less 5% oa three reels.

Quantity and Trade enquiries invited.
All_mail orders to DEVONIAN COURT. PK. CRES. PLACE. BRIGHTON (Tel 880722)
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NEW BI-PAK UNTESTED

SUPER PAKS

BI-PAK =LOW GOST

BI-PAK Semiconductors now offer you the largest and most

popular range of 1.C's available at these E&CLUSIVE LOW
PRICES. TTL DigitaF 8N74N Beries tully coded, brand new to
manufacturers’ rpecifications. Dual in-line plastic 14 and 16 pin

packages.
BI-PAK

Order No.

BP00 =8N7400N
BPN1 =8N7401N

BP04=B8NT404N
BP10=8N7410N
BP20=8NT7420N
BP30 =8N7430N
BP40=8N7440N
BP{l =8NT7441AN

BP42 =BN7442N
BP50=8N7450N

BP53 =8NT7453N

BP60=8N7460N
BP70 =8N7470N
BP72 =8N7472N
BP73=8N7473N
BF74 =8N7474N
BP75=8BNT475N
BP76=8N7476N

BP83=8NT7483N
BPS0 = SNT490N
BP92 =8N7492N
BP93 =8NT7493N
BP94=8NT7494N
Br95=8N7495N
BP96 = 8N7496N

Data is available for the BN74N Series of Integrated circuils in booklet form, price 2/6

Description
Quzad 2-lnput NAND GATE

Quad 2-Input NAND Gate—OPEN

COLLECTOR . .
HEX INVERTER ..
Triple 3-Input NAND GATE
Dual +-Input NAND GATE
Bingle 8-Input NAND GATE
Dual 4-Input BUFFER GATE

BCD to decimal decoder and NIT

Driver 8 G E

BCD to decimal decode (TTL 0/1) ..
Dual 2-Input AND/OR/NOT GATE

—expandable 55

8ingle  8-Input
GATE~—expandable

Dual 4-Input-—expandable . .

AND/OR/NOT

8ingle JK Flip-flop—edge triggered
Single Master 8lave JK Flip-flop ..

Dual Master 8lave JK Flip-flop

Dual D Flip-flop
Quad Bistable Latch

Dual Master Slave Flip-flop with

preset and clear . .
Four Bit Binary Adder
BCD Decade Counter

Divide by 12 4 Bit binary counter . .
Divide by 16 4 Bit binary counter ..

Dual Entry 4 Bit Bhift Register

4 Bit Up-Down 8hiit Register
5 Bit shift register

Prics
1-24

8/8

6/8
8/8
8/8
8/8
6/8
é/6

22/8
22/8

88

8/8
6/8
9/
8/-
10/~
10/-
11/-

11/-
26/
22/8
22/6
22/8
22/8
22/8
24/~

SEMICONDUCTORS o
= Unequalled Yalue and Quality =i
Satiefaction GUARANTEED in Every Pak, or money back. Identical encapsulation
Pak No. and pin configuration to
. . following: -
NEW LOW PRICED TESTED S.C.R's. ST REJECTS TESTED | Ul 120 Glass Sub-min. General Purpose Germanium Diodes .. 10/ e s
1A 3A T7A 16 A 30A | PIV 750mA 3A I0A 30A| U2 60 Mixed Germanium Transistors AF/RF ... 10/~ | circuit incorporates a pre-
(TO-5 (TO-66 (TO-48 (TO-48 S0 /- 2/9 4/3 9/64 U3~ 75 Germanium Gold Bonded Diodes sim. OAS amp and class A.B.
case) case) case) case) 100 #/3 3/3 4/6 15/ — S = Power amp stage capable
PIV “onch cacn each each PIV each | 200 1/9 4/~ 4/9 20/-| Ut 40 Germanium Transistors like 0C81, AC128 of dellvering up to 3 watts
50 4/6 - 9,6 10/6 25 20/- 1 300 2/3 4/6 6/6 22/-| U5 60 200mA Sub-min. 8il. Diodes ...... RMS8. Fully tested and
A A g
- - - o - = 1Y N I CTT WYY N plel wi 1) $)
400 8/6 9/6 13/6 18/6 200 32/-} 600 3/3 69 9/- 37/- U7 16 thco_n Rectifiers Top-Hat 760mA up to 1,000V 10/-{ etails and data. CODED
600 10/6 11/6 15/6 25/- 400 35/— | 800 3/6 7/6 11/~ 40/~ UB 50 8il. Planar Diodes 250mA 0A/200/202 ... 10/~ | BP1010. OUR LOWEST
800 12/6 14/- 18/- 30/- 80O 80/- §1000 5/~ 9/3 12/6 50/— 9 20 Mixed Volts 1 watt Zener Diodes . 10/- 5’311055.30/-%9!:.
' o r 10/ up -each.
CRINTED CIRCUITS EX.COMPUTER |1200 66 1176 15/ T P o e et R ST
Packed with semiconductors and compo- IAC Ul3 30 PNP-NPN 8il. Transistors 0C200 & 10/- ADIS2 PNP
nents. 10 boards give a guaranteed 30 | VBOM2A 6A 10A Ul4 150 Mixed Sllicon and Germanium Diodes 3 10/~ | MATCHED COMPLE-
trans. and 30 diodes. Our price 10 boards (TO-1) (TO-66) (TO-88) Uls 25 NPN Bilicon Planar T TOQ-5 sim. 2N697 .. .... 10/ MENTARY PAIRS OF
10/—. Plus 2/ p. & p. 199 :;’; ;zt gﬁ Tl6 10 3-amp Bilicon Rectifiers Stud Type up to 1,000 PIV .. GERM.POWER TRAN-
TRANSISTOREQ@VT.&SPECIFICA- | 300 99/° 25/ 35/ | U7 30Germanium PNPAF Transistors TO-5 like ACY17-22 | SISTORS.  For mains
TION BOOK (German publication): A | {BoM Blockingvoltage | U188 6-Amp Silicon Rectifiers BYZLS Type up to 600 PLV 10/~ i"r'""‘lf'r:r“‘v“‘ D d.‘"
Et:r:kplet'zrcross:rl:p!::;nce::gr?g:r:\'ﬂ::; in either direction. | U189 25 Silicon NPN Transistors like BCI08. ... . e L0 r“:i"m'rss B e
Japanese Transistors. Exclusive to BI- | 2N3055 ! ISV%QTLELLJ U20 12 1-6 amp Bilicon Rectifiers Top-Hat up to 1 gu:‘zl L’?E\QIEAS‘T‘ PRICE
PAK. 15/~ each. . .| D21 30AFGer alloy Transistors 2G300 Ser. & 0C71 10/~ Fl12/6 .
SWo050 NPN SIL. DUAL | <. OUR PRICE 12/6 EACH | Ta3 30 MadUa like MAT Seriea PNP Transistors ... 10/- UNLJUNCTION 1
TRANS. CODE DI1gog § Sil. ~ ¢trans. § FyLL RANGE OF | U24 20 Germanium 1-amp Rectifiers GIMup to 300 PIV ...... 10/- | UT46. _Eqvt. 2N2646
TEXAS. Our price 5/- ea. ;U-Etalgﬂ for | ZENERDIODES © | U2 2 0Mc/s NPN Bilicon Transistors 2NT06, BRY27 10/- | Eave. S/I‘séic‘ﬁ"‘””
RS ———- e —" .E. rgan, - e == - —
150708 NIXIE DRIVER | Mecal &, | 18V 400mv (DO-7 Case) %-i}“ Lﬁwﬂ Bilisen D‘m*e.:_“lke 'NQJ‘!M‘(’;"E’L _10i- | 25.99 5/~ 100 UP 4/—
N5 R. Bim. 2/8 ea. 1-5W(T op-Hat) xperimenters’ Assortment of Iutegrated Circuits, un- ——————————————
BSX2l & C407, oN1893 | 18 Eqvt. | 3/ ea. 10W. (30-10 tested. Gates, Flip-Flops. Registers, etc., 8 Assorted Piecen 20j- ;‘cﬂgf;";‘? PLQA':‘;;‘_
PULLY 'TESTED AND | ZTX300 I/~ | Stud) 5/ ea. Al fully | U35 10 l-amp BCR's TO-5 can up to 600 PIV CRS1/25-600. . 20i= | g9, |/ llo'o e S
CODED ND120, 1-24, | each. Any | tested 5% tol. and | T31 90 8l Planar NPN trans. | o eNTL LT i . 110 up, 1/8 each,
3/8 each. TO-5 NPN | qgy marked, State voltage | oL 20 Bil. Tlanar rans. low nose Amp 2N3707 1,000 off, 1/6 each. Fully
25 up 8/- each. ‘ required. U32 25 Zener diodes 400mW D07 case mixed Volta, 1 tested and coded TO-18
BRAND NEW TEXAS U33 15 Plastic case 1 amp Silicon Rectifiers 1N 40 0! B ——
MULLARD I.C. AMPLIFIERS GERM.  TRANSISTORS [ US4 30 8il. PNP alloy trans. TO-5 BCY26, 28302/4 .. . 101~ ;azrégg%ssg%ﬁlgg?
. . Coded and Guaranteed. U35 258il. Pl t) . PNP TO-18 2N290 He -
TAA243, Operational amplifier, 70/- each” } Pak No. QvT | G35 2851 Flamar NN trama e 506/51'/52 1o | TYPE 15701 (2N2175) or
TAA263, Linear AF amplifier, 18/6 each. 2G371A PR T PN =0 Tape Readout, high
TAA293, General purpose amplifier 2G374 i SOBIL allo[tMmoo 28392 .. switching and measure-
21/ each ' ggggar U38 20 Fast Swltching 8il. trans, NPN. 400 Mc/s 2N3011 ... 10/~ | ment indicators, SOV,
: . 1 U39 30 RF Germ. PNP trans. 2N1303/5 TO-b 10/- | 250mV. OUR PRICE 10/~
c v U0 10 Dual trans. 6 lead TO5 2N206i = Eig: SF?UOLE %‘;ﬁ,‘;fg
A":“TE':;C": é scf;)c LINEAR U4l 25 RF Germ. trans. TO-1 OC45 NKT72 . ... 2 :
N LED uITs V42 10 VEF Germ. PNP trans. TO-1 NKT667 AFI17 FETCS!s o
Audio Power Amplifier, 30/- each. Code Nos. mentioned above are given as a guide to the type of ON 3820 . 25/-
All 10/- each device in the Pak. The devices themaselves are normally unmarked. MPF105 .......... 8/8

INTEGRATED CIRCUITS

t
Manutacturers’ *Fall outs”—out of spec. devices including tunctional units and par
functional but classed as out of spec. from the manufacturers very ridged apecifications

Ideal for learning about 1.C's and experimental work, on testing some will be found
perfect.
PAK No. PAK No.
UIC00 T400N 10/- UIC50 x 7460.. 10/~
UICo1 7401N 10/- UIC53 X 7453.. 10/~
UICl0 7410N 10/~ UIC72 X 7472.. 10/~
UIC20 7420N 10/ UIC74 X 7474.. 10/~
1C30 7430N 10/- UICT5 X 7476.. 10/~
. UIC40 T440N 10/~ UIC90 X 7490.. 10/~
nn‘d qty. prices UIC41 = 5 X 7441AN 1o/~ UICX1 X asst'd. 74's 30/-
2520908 RIbO0 e Packs cannot, be split but 20 assorted pieces (our mix) is available as PAK UICX1.
5/8 4/6 Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE,
5/8 4/8 ,
5/8 a8 MOTOROLA DIGITAL 1.C’s
5/8 4/8 MDTL dual in-line package. Price
Type MC844P expandable dual 4-input NAND Power Gate 10/- each
5/8 4/8 Type MC845P Clocked Flip-lop .. .. -~ - 15/~ each
5/8 4/8 FULL DATA SUPPLIED WITH UNITS
5/8 4/8
20/- 1778 BRAND NEW. FULL TO MANUFACTURERS' Price each
SPECIFICATION 1-24 256-99 100 up
20/- 17/8 BP709 Operational Amplifier, dual-in-line 14 pin pack-
age = 8N72709 and similar to MIC709 and ZLD709C  10/6 8/- 8/-
5/6 4/8 This is & high performance operational amplifier with high Impedance differential
inputs and low impedance output.
5/8 4/8
5/6 4/6
v BB FAIRCHILD (U.S.A) 1.C’s
8/- 7)- RTL Micrologic Circuits Qty. prices each
Epoxy case To-5 temp range 15°C to 53°C. 1-11 12-24 25-99 100 up
8/~ 8/8 uL 900 Buffer. . " 5z e - An 9/9 8/- 7/6 618
uL 914 Dual two-input GATE T . - 9/9 8/~ 7/8  8/8
LIS 8/8 L 923 J-K Flip-flop it ‘ 12/6 11/~ 10/6 9/8
10/- 9/8 Full data and circuita for IC8 In Booklet form price 178 each.
uA703E Linear RF-IF AMPLIFIER .. . 11/~ 1o0/- 9/- 83
PLASTIC CASE To-5 6 lead up to 100 m/ca.
10/~ 9/8
22/6 20/
20/- 17/8 Please send all orders direct to our warehousé and despatch department.
20/~ 17/8 Postal address:
20/~ 17/8
20~ 178 BI-PAK SEMICONDUCTORS
20/-
=L P.0. BOX 6, WARE, HERTS.
21/- 18/8
Pontage and packing add 1/-. Overseas add exira for Airmnail. Minimum order
10/-. Cash with order please.
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by doing
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a new 4-way method of mastering

ELECTRONICS

seeing . . .

1 OWN and
=t HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS
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2 BUILD
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a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE
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@ VALVE EXPERIMENTS

® AMPLIFIERS
® OSCILLATORS
® SIGNAL TRACER

® THANSISTOR EXPERIMENTS

® PHOTO ELECTRIC CIRCUIT
@ COMPUTER CIRCUIT

® BASIC RADIO RECEIVER

@ ELECTRONIC SWITCH

@ SIMPLE TRANSMITTER

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . .

INCLUDING . ..

® A.C. EXPERIMENTS

# D.C. EXPERIMENTS

@® SIMPLE COUNTER

® TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required. it will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

—————— - -
e

] POST NOW |

I for send your free Brochure, without obligation, to: we do not emoioy representatives
i BROCHURE | NAME. . . .BLOCK CAPS
I orwrite it you prefer not to cut page | ADDRESS ..ottt PLEASE PW6



PRACTICAL

WIRELESS

VOL 46 NO 3

Issue 761

JULY 1970

TOPIC OF THE MONTH

NEWS AND COMMENT

PROJECT AUTUMN

N order to produce a monthly magazine such as Practical
Wireless, and to satisfy the requirements of its large
readership, it is necessary to maintain a steady fiow of
material covering all the various facets of the hobby.
Bearing in mind the differences in age, experience and
preferences of our readers, the permutations involved in
selecting a balanced set of contents for one volume of the
magazine are rather daunting.
We draw our material from several sources. Some articles
are written by members of the staff. Others are supplied by
a well-established group of regular contributors, many of

Leader 185
News ... News...News... 186
On the Short Waves by Malcolm
Connah and David Gibson G3JDG 214
Practically Wireless by Henry 216
CQ!CQ! CQ! CQ! CQ! CQ! 218
Letters to the Editor 225
MW Column by Charles Molloy 226

such articles being specially commissioned. But Practical
Wireless is not a closed shop for prospective technical
writers. We receive a constant flow of unsolicited material
from almost every type of enthusiast, and quite a few of
these ultimately appear in these pages.

One or two of our writers are full time professionals and
quite a few more are employed in some technical capacity
in the radio or electronics industries, putting in the
occasional piece of writing in their spare time to add a little
jam to the bread. But a large number of the by-lines which
appear in Practical Wireless are of ordinary readers who
have built a piece of equipment, or who have something they
want to say.

Some of these spare-time writers produce very commend-
able efforts and our one regret is that many of them are
heard from at too infrequent intervals. It has also occurred
to us that, hidden among the anonymous ranks of the
multitude, there must be quite a few promising potential
authors. And it is with the aim of unearthing some of this
latent talent that it has been decided to offer a new kind of
incentive.

“Project Autumn' is the name of a special competition
open to all readers of Practical Wireless. There will be a
special trophy for the first prize, the winner being the
author whom, in the opinion of a panel of judges, has sub-

CONSTRUCTIONAL

Novel Signal Injector by N. C. Bancil 188

Mini Amp/Speaker by F. G. Rayer 190
Hybrid Modulator by C. F. Fletcher,
G3DXZ 195
Transmitter/Receiver for the L.F.
Bands Part 2 by F. G. Rayer,
G30GR 199
Take 20, Short Wave Receiver
by Julian Anderson 203
Reverberation Unit
by Hal Moorshead 208

Novel V.H.F. Aerial by Arthur Dow 217
Light Operated Switch by R. Collins 221
I.C. of the Month, TAA 310,

mitted the best article within the period of the contest. Even
losers may be lucky, since the best of the entries will be
published at our normal rates. Full details will appear in the
next issue. In the meantime, if you have a piece of equip-
ment you think other readers may like to build, or if you
want to build something specially for the competition, now
is the time to start planning your article.

W. N. STEVENS—Editor.

AUGUST ISSUE WILL BE PUBLISHED
ON JULY 10

by L. A. J. Ireland 233
OTHER FEATURES
Sums plus Circuits equals
Understanding Part 4
by Leslie Mooré 192

Voltage Stabilisation by /. R. Sinclair 204

Going Back.. . by Colin Riches and -

Arthur Dow 229

should be addressed to Fleetway House, Farringdon Street, London, E.C.4. Add

@IPC Magazines Limited 1969. Copyright In all drawings, photographs and articles published in "Practical Wireleas'' is fully protected, and reproduction of imitations In
whole or In part are expressly forbidden. All reasonable precautions are taken by "'Practical Wireless'" to ensure that the advice and data given to readers are rellable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices are those current as we go to press, All correspondence intended for the Edltor

ress correspondence regarding advertisements to Advertisement Manager, Fleetway House,

bers Department, Carlton House, Gt. Queen Street,

Farringdon Street, London, E.C.4, Orders for back numbers should be addressed to IPC
London W.C.2.

Ltd., Back N
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Philips have introduced two new
radios, the RN214 and RN691.
The RN214 is a mw. Lw.
manually tuned car radio, costing
£17 0s. 0d. Power output is
5 Watts. The radio’s modern styling
is also safety styling; every for-
- ward edge is padded with rubber
and the control knobs are designed
to snap off at impact—yet are
readily replaceable. Philips’ re-
search into microminiaturisation
has been well used in the produc-
tion of this receiver, so that there
is room for the 5 Watt output
transistors to fit inside the radio
and not on the rear of the casing
where they might have been
damaged. The entire radio is
screened against interference by
a precision-made metal casing
that virtually seals off the elec-
tronic circuitry. In addition, extra
filtering circuits are built into a
separate screened compartment.
Philips RN61 was first reviewed
in prototype form at the 1969
Motor Show. It is a push-button
radio covering long, medium, 50
metre s.w. and v.h.f./f.m. wave-
bands including all the BBC local
stations. The RN691 has approxi-
mately 180 microminiaturised
components on a printed panel no
larger than a woman’s hand.
Extra circuits have been included
to improve performance, such as
a tuned r.f. stage and a.t.c. on the
f.m. band to hold stations firmly
in tune. The five push-buttons can
be set to give an instant selection
and give a high repeat accuracy;
a continuous treble and bass tone
control lets you match your car’s
acoustics; and the facilities are
there to connect a car record
player, Cassette player or recorder.
Recommended retail price is £60.

186 P

Audio Transducer

A new device which reproduces
music through a variety of
ordinary household materials from
an apparently invisible source is
now available. Called the Sound
Scan Capsule, the unit may be
concealed in the ceiling, under
floorboards, or behind doors, to
envelop the whole room in an
even volume of music no matter
where the listener may be stand-
ing or sitting.

This effect is achieved by link-
ing the unit to the output socket
of any record player (mono or
stereo), tape recorder, or ampli-
fier. The capsule will work on
almost any flat surface such as a
table, picture or window, and will
diffuse sound over large areas—

g““ b T T P
w

i

up to 2,000 square feet in ideal
circumstances. It is weather-
protected, will play under water
and comes with a five-year
warranty.

Measuring about 4 inches in
diameter and less than 2 inches
in depth, the Sound Scan Capsule
is technically known as an audio-
transducer. It was invented in the
U.S.A. where it has been success-
fully marketed by Photo-Scan
International of Los Angeles,
manufacturers of electronic sys-
tems to combat shoplifting and
pilferage.

Costing £10, the Capsule will
be available throughout the coun-
try from radio and electrical
shops.

Further details from: Mr. Colin
Stewart, Sound Scan Ltd., Oak-
wood House, 63 Pound Lane,
Marlow, Bucks. Tel: Marlow 6655.

U.S. Equipment

Four acoustic suspension Joud-
speaker systems; an ultra-low-
rumble turntable; a 60+60W.
amplifier and an f.m. receiver:
this is the range of Acoustic
Research  high fidelity sound
equipment now being introduced
to the United Kingdom market
by Bell & Howell Audio Products
Division.

Heading the range of loud-
speakers is the well-known AR-3a
system. Like all AR speakers, it
uses the acoustic suspension
principle to achieve very low dis-
tortion at low frequencies and, as
a result, has a uniform and ex-
tended bass response. Each system
comprises a 12in. woofer in com-
bination with 14in. and 2in. hemi-
spherical domes for mid-range
and high-frequency reproduction.

Guaranteed to meet the appro-
priate specifications for wow,
flutter, rumble and speed accuracy
laid down by the United States’
National Association of Broad-
casters, the AR turntable has a
miniature synchronous motor.

Each AR turntable is ready-
mounted on an oiled walnut base
and comes complete with arm,
plug-in cartridge shell and trans-
parent plastic dust cover.

The AR amplifier uses silicon
transistors and has an output of
60+60W. r.m.. into 4 ohms and
50+50W. into 8 ohms. Frequency
response with both channels at
full output is 20-20,000Hz. +1dB
and IM distortion is less than
0-25% at any listening level.

The amplifier section of the
f.m. receiver has basically the
same specification. Receiver sen-
sitivity extends to 2 microvolts
and drift is limited to a maximum
of 50kHz. Stereo separation ex-
ceeds 40dB at 400Hz.

The picture shows
amplifier.

Bell & Howell Ltd., Alperton
House, Bridgewater Road, Wem-
bley, Middx., HAO 1EG.

the AR




Junior Electronic Experiment Kit

A new experimentation course in
basic electronics for young people
has just been introduced by Heath-
kit. Designated the Heathkit
JK-18, it features 35 exciting ex-
periments using the ‘learn-by-
doing’ technique. The new JK-18
is both fun and educational. All
the parts are mounted on a
‘breadboard’, and then various
circuits are constructed according
to instructions by connecting
them with ordinary wire, as pro-
vided in the kit. For speed and
easy circuit assembly and dis-
assembly, solderless spring-clip
connectors are used throughout
the kit. The JK-18 builds any of
these 35 different circuits; Code
Flasher, Continuity Tester, Battery
Tester, Diode Tester, Transistor
Tester, Rain Alarm, Timing Relay,
Listening Device, Public Address
Amplifier, Intercom, Voice Relay,
Earphone Code Oscillator, Loud-
speaker Code Oscillator, Flasher,
Experimental Multivibrator, Elec-
tronic Organ, Burglar Alarm,
Metronome, Siren, Light Meter,
Light Sensing Alarm, Target ‘Hit’
Alarm, Light Dependent Flasher,
Light Dependent Oscillator, Sound
Level Meter, three different Solid-
State radios, Automatic (Light
Dependent) Radio, Field Strength
Indicator, Code Transmitter, Voice
Transmitter, Capacity Relay,

ek ™
2V

Wheatstone Bridge and Capacity
Bridge. The illustrated manual
that comes with the new Heathkit
JK-18 includes a fold-out diagram
for easy experiment which also
describes the operation of the
circuit in easy-to-understand lan-
guage. All parts used in any given
experiment are identified by both
a pictorial diagram and the stan-
dard schematic representation so
that the experimenter learns how
to read circuit diagrams. The
manual also includes a dictionary
of common terms and the Inter-
national Morse Code. Kit JK-18
costs £13 18s. incl. purchase tax;
carriage is 5s extra. For further
information about the Heathkit

JK-18 write: Daystrom Ltd.,
Heathkit Division, Gloucester.
Tel. 29451.

Micro 70

An interesting conference spon-
sored by ‘Microelectronics’ and
‘Electronic Equipment News’ was
held at the Royal Garden Hotel
in London on 28/29th April with
the title of “The Interface between
the Integrated Circuit Manufac-
turers and their Customers’.

What it turned out to be was a
‘down-to-earth’, ‘face-to-face’, very
informative session of discussions
between those that ‘make-em’ and
those that ‘use-em’ with a view to
better co-operation in the future
and in particular to reduce the
expenditure in the development
field.

Speakers from the leading com-
panies spoke on their own par-
ticular problems associated with
the production of integrated cir-
cuits and delegates were able to
quiz the speakers and to put
forward their own views.

The conference was organised
by Business Conferences and
Exhibitions Ltd.

Mullard Ltd. announce the publi-
cation of the 1970 edition of their
Pocket Data Book. It follows the
pattern of previous issues and
embraces the complete Mullard
ranges of valves, TV picture
tubes, semiconductors and com-
ponents for entertainment appli-
cations.

For easy reference different
coloured paper is used for each
of the main product sections.
Equivalents and earlier types are
listed in the valve section, replace-
ment details are given in the tube
section and information on com-
parables is shown in the semi-
conductor section.

The book is available through
radio and TV dealers and book-
shops, and the price is 4s. 0d. a
. copy.

v

Swansea Rally

On Sunday, June 2Ist, at 1 p.m,,
Swansea University Radio Society
will be holding its mobile rally,
the venue being the College
Campus at Singleton Park (on the
A4067 road).

There will be a talk-in on
Topband and Two Metres for
those unfamiliar with the area.

This will be the type of outing
suitable for all the family as there
are many local amenities. We are
situated in spacious parklands
literally a stone’s throw from the
beach (Swansea Bay), and we
have adequate parking facilities.

Refreshments will, of course, be
provided.

Further details may be obtained
from Philip Regan, Union House,
University College, Swansea, SA2
8PP.

Mullard Educational
Bookletl

The most recent addition to the
Mullard pamphlets in the series
“Educational Projects in Elec-
tronics” describes how to build a
simple inexpensive, f.e.t. voltmeter.
The meter has eight ranges, the
smallest being 0 to 250mV and
the largest 0 to 500V. Because it
has a high input impedance of at
least 10MQ on each range, the
instrument is suitable for measur-
ing d.c. levels in transistor and
valve circuits.

The meter contains no close-
tolerance resistors and the least
expensive f.et. transistor (type
BFW61) has been used. Neverthe-
less, the Educational prototype
has been in constant use since it
was built twelve months ago.
However, design information is
given for those who wish to make
a more accurate instrument.

Teachers, lecturers and others
professionally concerned with
science education can obtain a
sample copy of the pamphlet
from the Mullard Educational
Service, Mullard Limited, Mul-
lard House, Torrington Place,
London W.C.1.
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vibrator circuit, Fig. 1. There is no doubt that

signal generators of this nature have been
made before, but many serving the same function as
this are cumbersome to use, and one hesitates to
carry the instrument in one’s pocket all the time.

The device can be used as a screwdriver, say for
opening a receiver, and as a signal injector. The out-
put is 2V peak to peak measured on Servoscope
Type D31 and the frequency is 10kHz.

The tester is used mostly without an earth lead, so
that even when checking a mains radio, one can, if
required, inject a signal into a component carrying
h.t. but this is not advisable.

THE circuit employed is that of a simple multi-

3v bC
R R2 R3 R4 2
seson 15k0 15k0 68003
[ 1By
c1 lor] e
O-OF 0 OWF o
H B2 [+
1-5v
Uy Tr2
25A102 2SA102
(2N1305) (2N1305) o
Sl o=

Fig. 1: Circuit diagram of signal injector. All resistors W 5%.

However, if the earth lead is required, a piece of
wire pushed in the hole at the back of the press-
button switch and the other end to earth may do
the job. If the injector is used in the above condi-
tion, great care must be exercised not to put the in-
jector across h.t. of higher than about 18 volts.

Any transistors of higher cut-off frequency and a
reasonable gain may be used, as long as they are not
too big. Transistors of case style TO.18 are preferred.

CONSTRUCTION

Step 1. Tin all the leads of the resistors and transis-
tors right to the ends, using a heat sink on transistor
leads.

Place resistor R1 nearest to the collector lead of
the transistor Trl. Bend the transistor lead and wrap
it around the straight resistor wire. Keep the resistor
very close to the transistor, taking great care while
bending the transistor leads.

Place resistor R2 next to the base lead and do the
same as above. Bend the resistor leads at the other
end as shown in Fig. 2.
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Step 2. Repeat this procedure with Tr2, R3 and R4
as in step 1. Place back to back, as close as possible,

without leaving any space between the transistors,
Fig. 3.

Red dot (collector)

Fig. 2: Initial transistor assembly.

Cut three of the leads to a length so that they do
not protrude. Solder all four leads as shown and
bend one as close to transistor Tr2 as possible. Put
a black sleeve over it, this is going to be the negative
terminal. Leave this lead as long as possible.

rl" RZ
™

Terminal negative
Fig. 3: Two assemblies soldered together.
Step 3. Bend the emitter leads backwards and solder

in the middle position together with a 3in. piece of
red wire, later to be connected to switch S1, Fig. 4.

C

«—— Emitter
7 Tr2

Thin red sleeved wire

Emitter
T

Fig. 4: Emitter connections.

Step 4. By placing capacitor Cl flat on its side, a
lead is soldered to the collector. The capacitor must
be very carefully placed so that it is roughly dia-
metrically in position to Trl and its resistors. If it is
out of ‘the ring’ it may be difficult to insert the
whole assembly into the screwdriver, Fig. 5.



Thin red
sleeved wire is
positive terminal

___ P
/ <
R2 Err;_it‘fer soldered
i

Fig. 5: Note careful placement of disc capacitor C1.

After soldering to the collector wire the rest of
the wire of R1 is not cut. Similarly, capacitor C2 is
soldered on to Tr2 and R3, R4. The other wire of
capacitor Cl is soldered to R3 as shown. It must be
sleeved, tightly (keeping the sleeve diameter 'as small
as possible).

Step 6. The black sleeved wire from the four resis-
tors (Step 2) is bent over C2 body and cut to a
length slightly greater than the radius of C2 and a
thin copper washer is soldered to it. The washer
should be one fitting easily inside the screwdriver.

Step 7. The assembly is now slid into the screw-
driver body with the spring end first. The batteries
are then put in and pressed lightly. If necessary, a
packing of thick paper to insulate and prevent dam-
age to the capacitor, should be placed between the
transistor and capacitor, also between the capacitor
and washer.

A rubber grommet of the same diameter as the
hole of the screwdriver is cut in half and placed
on the batteries. :

Press to operate

The other wire of C2 is similarly brought out and
wrapped around R2 and soldered. The excess wire of
R2 is then cut. When buying the capacitors they
must be so chosen that they have no unnecessary
projecting material, as shown in Fig. 6. The excess
ends of R2, R3 and R4 are now cut.

unsuitable

o
S

=
o

Fig. 6: Selecting suitable
capacitor for C1

Suitable

Solder

Fig. 7: Altaching spring to
assembly.

" Step 5. The long wire of R1 is now bent on top of
C1 body and cut to a length slightly greater than the
radius of Cl body. A piece of spring cut from the
main spring found originally in a neon tester, or a
ball point pen, is soldered as shown in Fig. 7.

Negative

terminal
Solder negative terminal
wire from underneath, —
keeping top side

flat and clear

T2 c2

Washer

Fig. 8: Washer used as negative contact to battery.

Before soldering the spring, a piece of paper
placed between the resistor wire and the capacitor
will prevent capacitor wax from melting, and stop
damage. The spring is soldered here in order to
make firm contact with the metal shaft of the screw-
driver.

¥ A
Batteries Grommet

Fig. 9: Completed injector showing mercury cells to supply power.

The battery negative terminal should be placed
so as to press against the washer. The red wire which
is connected to the emitters is cut approximately by
placing the whole assembly into the screwdriver and
cutting the wire when just accessible from the top.
Fig. 8.

The wire is then soldered to the middle of a spring
found originally in a neon tester or ball pen. One
end of the spring is crimped, so as to fit into the
hole of the plastic plunger.

To the inside of the spring is soldered a piece of
stiff wire shaped as a ‘V’, about }in. long.

The spring is put in the screwdriver and rests on
the rubber grommet, thus insulating the positive
lead, making contact when the plunger is pressed.
The cap is then put on the screwdriver, together with
the clip. [ ]

“PROJECT AUTUMN"

Practical Wireless is pleased to announce that it is
sponsoring a new competition in which readers are
invited to submit articles describing constructional
projects for publication. The first prize, for the best
article received, will be the P.w Designers Trophy,
which will be retained outright by the lucky winner.
For general comments on this competition, refer to
this month's leader.

FULL DETAILS OF THIS COMPETITION
WILL BE PUBLISHED IN THE AUGUST
ISSUE ON SALE FROM JULY 10th.

Don't miss this important announcement!
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mini

AMPLIFIER/SPEAKER

approximately 3in. x 3in. X 1}in. deep inside

dimensions, this including a PP4 9V battery.
Though really intended to allow loudspeaker recep-
tion with the Slimline Superhet (P.W., June 1969)
it can be used with other receivers which normally
have only sufficient output for a personal phone or
headphones.

Fig. 1 shows the circuit. Tl is the driver trans-
former, and the primary connections 5 and 6 are to
a miniature jack plug which is inserted in the socket
- of the receiver, normally employed for phone out-
put. The 'receiver can thus supply signals for the
output stage, consisting of Trl and Tr2 in a single-
ended push-pull circuit, the loudspeaker being
coupled through C1.

The miniature amplifier/speaker has its own
battery and on-off switch, so no other connections
are required to the receiver. Volume is adjusted
by the usual receiver audio gain control, so either
phones, or the amplifier/speaker, may be plugged
at once into the receiver.

The Mini Amplifier/Speaker has been used with
other receivers of the type having a small single
audio output -transistor, and designed to operate
headphones or a personal earpiece. In all cases satis-
factory reception was possible.

The values used allow for economical running,
with adequate volume. A similar type of circuit
could be used with other driver transformers, tran-
sistors and speaker, but resistor values may then
have to be modified to suit. g

THIS midget amplifier and speaker fit in a case

Circuit Board

The amplifier is constructed on a piece of %ein.
thick paxolin 23in. x 2%in. (see Fig. 2). A 13in.
diameter hole is cut to clear the speaker magnet
assembly. When all wiring is finished, the speaker
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can be attached by bolts with extra nuts, passing
through the holes S-S. If preferred, the speaker may
be screwed inside the case, and have thin flexible
leads to the amplifier.

The holes for resistor and other leads are +in.
diameter. One wire of each resistor is bent over,
so that these items fit as in Fig. 2.

The driver transformer ‘Tl is held by its lugs,
and by soldering wires to the projecting pins. For
the transformer listed these come as in Fig. 2.

T1, C1 and the resistors are wired as in Fig. 2,
with insulated sleeving where required. Prepare the
transistors by placing about }in. of sleeving on each
base lead. Pass the wires through the correct holes,
solder as in Fig. 2, and snip off excess wire.

The battery positive lead is thin red flex, passed
through a hole and fitted with a positive clip. The
small slide switch is connected in the negative
battery lead. This switch is later fixed to the side
of the case with two small bolts, a small slot being
cut to take the projection.

F.G.RAYER
Input Connections

These go to 5 and 6 on T1 (Figs. 1 and 2). Thin
twin flex was used, and the phase of connection
seemed to have no effect on the results with any of
the receivers employed. The flex terminates in a
miniature jack plug of the same size as used for the
receiver phones.

If a screened lead were used, the outer brading
should be used as the jack sleeve connection, the
inner lead going to the jack plug tip.

Testing

A meter in one battery lead should show about
4mA to 6mA with no signal, rising to 10mA to

— T N~—
. o
f ™
SR
T S 27k
3 5%
5
4 R3S
R2 < 703 S
100:21 3 4702 00ue

Input 5l

7k0) 750
°le Speaker

2 > @Trz
6
[
E7

RS S >
1900 £ 470
e +ov

Fig. 1: The circuil of the amplifier
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Should current readings
be correct, but results

3 \_/ \ e
Tr1

Battery
clips

® LJ

sound very distorted and
unsatisfactory indeed, this
is probably due to one
half secondary T1 being
in the wrong phase. This
should be checked if an
alternative transformer is
fitted; it is cured by
reversing connections to
one secondary.

The amplifier/speaker is
not intended for use after
a receiver already having
an output stage able to
supply a speaker, but
should follow an audio
stage using an OC71 or
similar transistor, with a
collecter current of about
1mA.

Speaker

Battery
+ve

Input -
Flg. 2: The components are mounted on a drilled paxolin panel.

The completed unit.

15mA peaks, with normal volume. Should results
sound distorted, then R1, R2, R4 and R5 may be
incorrect. These resistors should be 5 per-cent
tolerance. The 10 per-cent type should only be used
if values can be tested with a meter, or if correct
operation of Trl and Tr2 can be checked.

% components list

6 5
! 1
Input
The case

A ready-made plastic box or similar case would
be satisfactory. The one actually used was assembled
from +sin. thick insulated board, and covered to
match the Slimline Superhet. An aperature 13in. x
13in. was provided in the front. The front surface,
from this aperture to within }in. of the edge, all
round, was painted black. Thin gold fabric was glued
over the aperture inside. Outside, a piece of gold
speaker fret metal slightly smaller than the case front
was cemented on.

A piece of stout card is cut to fit inside the case
and a hole which matches the speaker cone in size
and position is cut in this card. When first testing
the unit, remember that even this very small case
makes an appreciable difference to the results from
the loudspeaker. |

R1 2:7kQ2 5% R4 27kQ 5%
R2 100Q25% R5 100Q 5%
R3 47Q10% R6 47Q10%

All resistors jwatt miniature types
C1 100uF 12V
Tr1/Tr2 Matched pair NKT251/0C72/AC128 etc.
T 3.6:1+1, Driver transformer, Home Radio Cat.

No. TR61

Miniature slide switch.

W.B. 75 ohm 2fin. speaker or similar.

PP4 9V battery, clips, paxolin, etc.

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 textbooks. in
order to prevent disappoi prospective users of
the service should note that:

(o) We cannot undertake to design equipment or to supply wiring
diagrams or circuits, to individual requirements.

(b) We cannot undertake to supply deiailed information for
converting war surplus equipment, or to supply circuitry.

(c) It is usually impossible to supply information on imported
domestic equipment owing to the lack of details available.

(d) We regret we are unable to answer technical queries over the
telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query not accom-
panied by the current query coupon and a stamped addressed
envelope,
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LOGARITHMS

S numerous natural phenomena obey logarithmic
A relationships, electronic circuitry is often given
specifications in logarithmic scales. Rather

than give a logarithm a complicated definition, a
simple example, given in Table 1 should provide a

LESLIE MOORE

For numbers less than 1, the minus sign for the
logarithm is drawn above the first figure in the log,
therefore,

1 becomes T, called bar 1

better illustration. P —3 becomes 3, called bar 3......... etc.
TABLE 1
Number Name Symbol | Number written Logarithm
. to the power of 10 |to the base of 10 T;ﬂs table Hllustrates how the values
of resistors, capacitors, etc., In every-
1'000’008'% SIE%:: S‘ }g: 9 day use are related to each other, and
1,000, 6 the meaning of the various prefixes.
1,000 KILO k 103 3 It Is important to note that the symbols
1 UNITY — 100 0 have the same meaning regardless of
0-001 MILLI m 10 —3 the units to which they refer.
0-000001 MICRO " 10-6 —6
0-000000001 NANO n .10-9 —9
0000000000001 PICO p 10-12 —12

Any number can be given a logarithm, to any base,
accepting the fact that the logarithms of infinity and
zero are plus infinity and minus infinity respectively.
Initially we shall discuss logarithms to the base of 10,
often called common logarithms.

The uses of logarithms (logs) extend to multiplication
and division problems; logs of numbers to be multi-
plied are added and those of numbers to be divided
are subtracted; to demonstrate:

(i) 100 x 100 = 10,000
or 10* x 10* = 10%i.e. add logs
(i) 1000 — 100 = 10
or 108 — 10* = 10! j.c. subtract logs

Numbers which lie between 1 and 10, 10 and 100
etc. have logarithm values which contain a fraction
of a whole number, and although there are methods for
determining logarithms by tedious calculations, the
logarithms of all numbers between 1 and 10 have been
tabulated and are obtainable in book form from any
book-shop (log table sets usually also contain the
trigonometrical tables).

From log tables, the log of 2 = 0-:3010
Should you wish to determine the log of 20, rewrite
20 as 2 x 10, and as shown before, add the logs of
2 and 10 giving,
0-3010 + 1-0 = 1-3010.
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The logarithm of 0-2 is written as

" T+03010 =T-3010 ............ @)
and, equally true is also
—1+40°3010 = 06990 .......... ®)

To demonstrate, using result (a).
1-3010 + 1 = 0-3010 = log 2.

using result (b)
0°6990 + 1 = 0-3010 = log 2.

Logarithms are obtained for the numbers which are
to be multiplied or divided, then, when the appro-
priate additions or subtractions have been made the
result must be converted back from the log form to
true numerical. Firstly the figures should be broken
down into two parts.

e.g. 4:3010 = 4 4 0-3010
so that the final answer will appear as
10* x 2 = 20,000
Anti-logarithm tables are used to determine the number
relating: to the fractional part of the term. Rules for

using logarithm tables are usually given with sets of
logs.

/



The Decibel

Electronic and radio engineers use the decibel as a
unit for ratios, usually for amplifier gains or network
losses. This is used because the human ear sensitivity
has a logarithmic relationship with sound intensity.

The decibel, or dB, is defined mathematically as
power out
power in
Suppose the gain is for an amplifier which has equal
input and output resistances.'
Then at the output:
Vout = Ioutr X Rout
and at the input:
ViN = IIn X RiNn = IIN X Rout
by Ohm’s law: Dividing the two equations gives:
Voutr _Ioutr  Rour _ lout
Vin LN~ Routr IIN

Now as Power out Vourt X Iourt
and Power in ViN X IIN

Therefore:
Gain in dB=

Power gain in dB = 10 log;,

Vour _, Iout Vour\?
101ogi G X Ty ~ 101080 (W)

By the rules of logarithms:
log A? = log (A X A) =log A + log A = 2log A
Therefore:
Vour)\? Vout
10 log,o ( Vm) = 20 logyo Vi

= 20 log,, (voltage gain)

Usually in electronics, however, the assumption that
input and output resistances must be the same is
neglected, and for general use in electronics amplifier
gain is given as above. Should the relationship 20
log,, (voltage gain), ever be a negative value of dB,
then the circuit whose gain it represents will attenuate.

Amplifier bandwith is defined as the frequency which
exists between the frequencies which causes the power
gain to be reduced by a half.

However, in decibels,

G Pourt
Power gain = 10 logy, B
then at the half power points the new gains will be:
. . PouTt
Power gain = 10 log,, 4 ( PIN)
PouTt

= 10 log, PN + 10log %

The term 10 log,, % represents —3-010 decibels.
(taken as —3-0 dB) therefore bandwith can be redefined
as the frequency band between the 3dB points of power
gain. Fig. 4.1 demonstrates this.

An amplifier frequency response is usually plotted
on log-linear graph paper, frequency along the log
axis, gain along the linear axis. This means that the
frequency range 1-10Hz will be displayed over a smiliar
scale length to the 1,000-10,000 Hz range, and pre-
vents information at the lower frequency end from
being cramped.

The logarithmic characteristic of the ear has also
given rise to the standard practice of using logarithmic
potentiometers as radiofamplifier volume controls.

3de [[]]]
oot L+ LR L L
11_ Pa 1 N
80 AN Lower hatt upper half y
) ! power point power point [ |
. L :
60 ,/ ¢ L
T | |
v T T
40 1 1
o Ampiitier bandwidth >
o
<20
c
@
O o

10 50 100 1000 10k 100k
' fFrequency Hz

Fig. 4.1: Amplifier bandwidth as defined by the haif-power points.

This practice provides a linear increase in volume with
rotation of the volume control whereas a linear poten-
tiometer would provide a logarithmic increase in
volume with volume control rotation.

Other Logarithms

Study of the table at the beginning of this article will
lead to the conclusion that a logarithmic scale could
be written for any base. However, with the exception
of one number there are no other logarithmic scales
which have much practical use.

The exception is the natural or Naperian logarithm,
taken to the base of ‘¢’ which has an approximate
value of 2-71828.

Many physical and electrical systems obey formulae
governed by natural logarithms, those with which we
are concerned are limited to capacitor charge and
discharge, however, the capacitance and inductance of
concentric cables, parallel cables and numerous other
combinations are dependent omn natural log
relationship.

The relationship with which we are mostly concerned
is in the form:

y = Al — &9

where A is constant, x and y are variable, and y is
usually a function of time.

When X = O, & = 1 and for values of increasing X
natural logarithm tables will give the necessary values.

Graphs given in Figures 4.2(a) and (b) result from
equations. (1) and (2) respectively. The curves pro-
duced are “‘exponential” in shape.

Capacitors in d.c. circuits:

Place a capacitor directly across the terminals of a
battery and it will “‘charge” almost instantaneously.
Providing the dielectric is a good insulator then the
charge will remain in the capacitor indefinitely. Place
a resistor across the capacitor and current will flow
in the resistor until the capacitor is discharged. Had
the capacitor been connected to the battery, initially,
through a resistor, then charging would have taken
time.
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Fig. 4.2: Exponential curves derived from formulae. See text.

The speed at which capacitors charge and discharge
in CR circuits depends on values of C and R which
constitute the time constant C x R. .

For the series circuit shown in Fig 4.3, when the
capacitor has no initial charge, the circuit relationships
with time are determined by the equations:

where Imax is obtained from Ohm’s Law, i.e.
Mg e o
max = &

C is capacitance value in farads.
e.g. SuF = 5 X 10-6 Farads.
R is resistance in ohms.

i
> JC AMAAS
-—

-
]
]
1

T

Fig.4.3: Basic circuit for investigating capacitor charging characterlstics.

Vr =V-, & which can be obtained from equation (3)
by Ohm'’s law :
and Ve=V( — ;@)

The product C x R is known as the circuit time
constant; t is the time after closing the switch. A
characteristic of the C.R. circuit is that when the time
after switching, t=CR seconds, equation (3) will
become :

i = Imax. &l

and from Naperian logarithm tables this becomes.
i = Imax x0-3679.
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Relating this to graph 4.2 (a) this means that in C x
R seconds, the circuit time constant, the circuit current
has fallen by (1 — 0-3679) x 100%,

=63-21%

By further investigation is will be seen that after
a second time constant the current again will fall by
approximately 639, of the current remaining after the
first time constant. This would indicate that current
would flow indefinitely. In practice however, it is
usually assumed that three time constants are sufficient
to charge or discharge a capacitor in a CR circuit.

Unsmoothed rectified AC.

Load

AAAAA
VWAAA-

(a)

C charges to
peak voitage

C discharges due to
CxR time constant

Smoothed rectified A.C.

Fig. 4.4: (a) Unsmoothed output of a rectifier. (b) Action of a smoothing
capacitor.

.
<§
<,
o

AAAAA
VWALV

3

After three time constants the current has in fact
changed by approx. 95 % of its original value, if charging.
It should be noted that the time constant, C x R
is made up in value of capacitance in farads and
resistance in ohms. For C = 1xF, R = 1MQ the time
constant becomes:
1 X 10-6 X 1 x 106 = 1 second.

Irregular shape due toC R
(action exaggerated

for demonstration) .

h d
T oo

IR V]
AN ETEIEE YA

Output waveform
approximating modulating
signal

Output to
audio amplifier

(c)
Fig. 4.5: Action of a smoothing capacitor applied (o a detector circult.

Charging and discharging of capacitors has num-
erous applications in power supplies, a.m. detectors
and switching circuits (including multivibrators).

Power supply smoothing circuits are numerous in
type. Fig 4.4 indicates capacitor operation and how the
charge/discharge helps to smooth the output voltage.

An amplified amplitude modulated signal must be
passed through a detector circuit to obtain the audio
signal. Figure 4.5 demonstrates how the CR charge/
discharge characteristic is utilised in this application.

Note that each of the CR circuits discussed assume
that the capacitor charges almost instantaneously.

TO BE CONTINUED
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O amplitude modulate an r.f. power amplifier

I one is faced with two basic choices. Firstly;

produce a modulator capable of delivering

just over half the power amplifier d.c. input-power

and couple it into the final; or secondly, accept the

maximum c.w. power available as the peak envelope

power, reduce the mean carrier level to one quarter

of this power and then modulate by a low power
carrier control means.

When building a phone transmitter, high level
anode/screen modulation, the first choice, has much
to offer in terms of P.A. efficiency and ease of
obtaining good results. Low power carrier control
systems are generally favoured where space and cost
considerations outweigh others or where the ampli-
tude modulator is a second thought. It is not generally
easy to obtain results from carrier control systems
which are equal to those obtained from high level
systems in terms of good quality modulation and
ease of adjustment, but such results are possible and
indeed easily obtainable with the system to be de-
scribed.,

SYSTEM THEORY

Series modulation is a very old system with very
old drawbacks, the biggest one being the provision
of a modulator valve capable of carrying the full
P.A. current and a power supply capable of provid-
ing the modulators anode voltage and also handling
the P.A. current. Now really all the modulator has
to do is to vary the cathode potential in such a
manner that the P.A.

A HYBRID ViOD
NN I [

ULATOR
T 1|

J J U J
C.F. Fletcher G3DXZ

whilst its output resistance is very much larger than
the input resistance of the P.A. cathode circuit.

MODULATOR CIRCUIT

Figure 1 shows the complete modulator circuit. It
consists of a speech amplifier coupled via C3 to a
current control section. The speech amplifier is
formed by Trl, Tr2 and Tr3 which make a simple
‘ring of three’ amplifier. The amplifier was designed
for use with a crystal microphone and hence an input
resistance of at least 100kQ) was needed. The input
transistor Trl and its base bias circuit combine to
produce an input resistance of about 20k() and R1
was introduced in series with the microphone to
bring the input resistance up to the required mini-
mum. Trl and Tr2 are directly coupled. At first
glance this seems an unworkable arrangement as the
collector voltage of Trl can only be equal to the
emmitter-base volts of Tr2. However, with silicon
n.p.n. transistors, the switch-on base volts are 0-6V
to 0-7V and the bottoming collector voltage is only
0-1V. For a small signal amplifier, 0-7V is adequate
as a collector potential and direct coupling also -
results in economy of components and good fre-
quency response; Tr2 and Tr3 are also coupled in
this manner.

To obtain the maximum output voltage swing
from Tr3, half the supply voltage needs to be
dropped across R6 giving Tr3 a standing collector
voltage of about 2-5V. The d.c. operating conditions
of the ‘ring of three’ amplifier are stabilised by d.c.

cathode current will vary

R7 4700 -9V

AAAAA

linearly between zero and
twice its unmodulated
value. To overcome the
nonlinearities of the con-
trol grid/cathode circuit, it
is essential that the cathode
current comes from a high
source resistance and at
the same time withstand
the control grid volts
necessary for P.A. current
cut off.

Both of these functions
can be provided by an
n.p.n. transistor of the
BFYS51 variety. This tran-
sistor will stand 50V at
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the collector, more than
enough to cut off ‘most
P.A. valves in the low and
medium power range,

R10 100k
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Fig. 1: The circuit of the modulator.
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negative feedback via R2, RS and VRI, giving good
temperature stability. Capacitor C4 decouples the
feedback loop at audio frequencies and allows a
high audio gain to be achieved. Zener diode ZlI,
decouples the supply rail in conjunction with R7
and provides a stable d.c. voltage for the amplifier.

The P.A. current control system is formed by Tr4
and Tr5. Tr4 is a p.n.p. type whereas Tr5 is n.p.n.
This choice of transistors again allows direct con-
nection, collector to base, and no coupling com-
ponents are required. Tr4 is a current source, the
magnitude of the current being set by VR2. This
current passes directly into the base of Tr5 which
amplifies it and thus provides the P.A. cathode
current.

The standing current produced by Tr4 is modu-
lated by introducing the audio signal at its base,
via C3. The maximum possible peak audio voltage
is just less than half Tr3 supply volts, assuming best
possible d.c. conditions, and this must be enough to
swing Tr4 emmitter current between zero and twice
its standing value. To achieve this VR2 must be
decoupled and R11 selected to provide the required
current swing. The quoted value of 470 is sufficient
to modulate a P.A. current of 50mA. If a greater
standing PA current is to be controlled, R11 should
be reduced until adequate control is achieved.

To linearise the audio amplifier and modulator,
negative feedback is taken from the emmitter of Tr$
via R10 and introduced at an early stage in the
speech amplifier. As the emmitter current of TrS is
the cathode current of the P.A. stage, this feedback
loop reduces distortion in the modulator by using
the P.A. cathode current to produce the feed-
back voltage. This feature contributes directly to the
good linearity of the modulator.

The power supply for the whole modulator is
obtained from a 6:3V heater line, provided one
side of the heater winding is earthed, using a silicon
diode in a half-wave circuit. A positive supply of
7:5V to 8-:0V is obtainable by this method, adequate
smoothing being provided by C6.

14
ol

2000uF T

Fig. 2: The power supply circuit.

OPERATION AND ADJUSTMENT

The mechanism of setting up a carrier control
modulator of this type is simplicity itself but the
implications of such adjustments are not always so
readily appreciated. So to begin with, the setting up
procedure is as follows:

1. Set the P.A. current control (VR2) for maxi-
mum current. This will result in Tr5 bottoming and
having no effect upon the P.A. current.

2. Tune up the P.A. to the maximum it will take.
This statement assumes a medium-sized rig, 20 to
60 watt variety, and not on Top Band!

3. Note the maximum *loaded” P.A. current
and reduce it using VR2 to half maximum.

4. Adjust the modulator gain, VRI, to produce
a fully modulated carrier preferably using an oscillo-
scope.

The transmitter will now produce a fully modu-
lated carrier with a mean carrier power one quarter

196

6-3V ac.
+9v dc. heater supply

oV (chassis)

—ve

y
=

.....

3

st~ o ha
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The completed modulator on Vereboard.
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of the maximum reached in stage 2 of the setting
up. Note carefully, that the P.A. loading should
not be adjusted after the P.A. current has been
reduced by VR2 to less than the maximum value.
This is a temptation which must be resisted, for if
tried, one will find that the qutput can be increased
—in fact doubled! However, after such an adjust-
ment, only downward modulation is possible and
all that will be achieved is a poorly modulated
carrier.

The reason for this apparent shortcoming becomes
clear if the mechanism of the modulation system

% components list

Resistors :
R1 100k2 R7 47002
R2 100k R8 22k2
R3 100k R9 33kQ2
R4 22k Q) R10  100k{2
RS 82k) R11 47002
R6 1kQ R12 = 33Q
All 5% tolerance, { watt except R12, 1 watt
VR1 50k() log. pot.
VR2 . 5k log. pot.
Capacitors :
C1 20uF 16V Cc4 1uF 18V
Cc2 01uF 150V ca 4uF 16V
C3 1uF 16V Cé6 2,000uF 16V
Semiconductors
Tr1 BC108 or BC168 TrS BFY51
Tr2 BC108 or BC168 D1 Rectifler silicon diode,
Tr3 BC108 or BC168 100V p.i.v., 250mA
Trd4 2N4289 or 2N3702 Z1 47V zener diode,
400mW, 20%
Miscellaneous :
Crystal microphone, input jack, Veroboard

is considered. Such consideration also highlights the
necessity for the unusuwally high initial setting up
powers.

An amplitude modulated carrier varies in ampli-
tude, at 100% modulation, between zero and twice
mean carrier. Now if the mean carrier is represented
by a voltage E, then it will rise to 2E on peaks. The
voltage E delivers a mean carrier power P into some

. E2
load resistance R, hence Pme.nzi. Now when on

2
peaks E becomes 2E, then Pmu=Q§—)=4 Pucan.

—continued on page 230
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G138 wasts. Fitted 3/32” bit for m

wedk on production lines. interch,
. 3/18" and 1/a"

bla spare
3/18" aveilabla. For 240, 220, 1% X
»o tc, From 35/- _b

take a good

This kit—in & rigid plastic
“too!-box” — contans
Modei CN 16 watts
ministure iron. fitted
¥ bit. Interchangeable
spare bits. " A"
Real of resin-cored
soider

Feit cieaning pad

Stand for soidenng iran

Complete precision
soldering kit

From Ew and Radio

> 49/6

®LUS 36-page booklet an
‘How-to-Solder” —a mine
of information for amateur
snd professional.

look at

miniature
soldering irons

* MO

PRECISION MINIATURE SOLOERING IRONS

Antex, Mayflower House, Plymouth, Devon.
Telephone: Plymouth 67377/8
Telex; 45296. Giro No. 2581000.

Please send me the Antex colour
catalogue

@m_

€525 watts. Fitted with 1/8" bit.

lnms. For 240, 220, ﬁn,uau

o,
Spare bits and elements for ali
#1c voltages Immadissty svailable

Svierchangesbie bits 3/32°, 3/16" . &
svaitmbie. tdeal for high spaed pr

Model CN 240/2
5 watts - 240 volits

Fitted with nickel plated bit (3/32") and in
randy transparent pack. From Electrical
and Radio Shops or send:cash to Antex.

31

--------.h----------------------

D Piease send me the following irons
Quantity Model B# Size Volrs Price

PW7
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BENTLEY COUSTIC ECC82 4/6| ELSS 1%/- | KT61 1%2/-|PCL85 9/-|R18 10/-|U19 34/e
ECC83 4/6| EL34 10/8 | XT63 5/~ | PCL88 8/6| R19 7/8 | U22 79
ECC84 6/3| EL37 17/3|KT68 17/3| PCLSR 16 |R20 11/0|U25 18/
CORPO R ATION LTD ECC85 5/6|EL4l 11/~(KT74 1%/6| PEN36C16-|R52  7/6{U28 119
ECC86 8/-|EL42 10/6| KT76 12/6 | PEN4S 7/~-|RK34 7/6|Usl /-
38 CHALCOT ROAD: CHALK FARM, LONDON, N.W.i Bocate /6 | oras 'va | mrweiralg | TEN4SDD | SPa 128105 e
SAVE MOSTAL spscnsﬁusrs g k) ECC8041%/- | EL8¢  4/9 | KTW621%/8 | PEN46 4/— | TH4B 10/- | U37 34/11
SAVE P L ESTAEEH aND carRY Ry e R WELCOME BCCA0TZT)- |ELes 8o | KTwes 8o | poNassn | roecy 10| U3 w1
_ — ECF80 6/8| EL38 8/- | L83 3/9 19/6 | TP2620 8/9 | U47 18/-
SAZ  Bm|SBAS  4/8|or2c 18i-|12Ave 8/8)30P4 - 12-|ACPPEN/ |DLS10 9/8|Eores g6 | EID1 4/ | IN162 2/~ PENA4IONS | Ganeao o8 | Uoy 11/9
OB2  8/-|6BEG  4/9|8P28  25/-|12AX7 4/8(30pdMR P EAY8|DM70 8/ | ECFe6 9/-|ELO5  5/8 | LN30s 10/~ | PEN/DD | UAF42 10/8|Uso B/6
Oz4  4/6|0BH 78607 86 12A%7 ¥ 17/8| ACBPEN7/6| DM71  7/8 199
A3 Ulomys 8816070 6i-|12BAS 81 |ap1 199| ACIPEN )| DWajsooss| EOFE0S,, | EMEO 78I LNIG 18| o 16| UBML 68 U b
Nom o5 gggg 7! SRTe AZ[LIBES 89\3op19 19/ ,orpnitlS | DW4/6008/8 | ECH2L 19/6 | EMS4  6/6 | LZ320 e/e PL33 10/6 |UBCS1 7/-|U78  4/3
16507 Un|eRRy® 16)a| shavar o) |12 19 [sopL1 19| ACFEN (| DYse /9 | ECHSS /0| EMss 11/- | Ms162 PL3s  9/6|UBFS0 59 |Ul07 18/8
o Teloant 18/0 GBATM . 7/~ | 12376 6/8| 30PL13 16/8| AC/THIS0. |DYST B/9 | ECH42 1%/9| EME7 78 mmoou/o PL81 9/6| UBF89 6/9 U101 12/6
1D6 9/6(6B87  25/-|63C7GT 6/6(12K5 10/- | 30PL14 16/-| AC/TP 19/6 ESOF 24/- | ECHS1 §&/9 | EY51 7/6 | MHL4 g/: PL81A 10/6 | UBL21 9/-| U251 14/
IFDl  8/6|6BWG 14/3|6SG7GT /- 12K7GT 6/9(30PL15 16/ | AC/vPa10/6| EF 28/~ | ECHES 8/ Y8l 7/~ \MHLDGI2/6 | PLS2  8/8 UCY2  B/6 | U281 8/
1FDS 4/3|6BW7 18/~ |g8H7 3/-|12Q7GT 6/~ |36A3 10/-|ALGO 18/6 8CC 18/- | ECH84 7/6 | EY83 11/- | MU12/144/- | PL83 68/6| UCCB4 8/- | U282 8/-
166 6/-|6BZ8 8/-| 6837 6/8|128A7G6T 3545 18/-|ARP3 7 EIBOF 19/- | ECL80 7/-| EY84 10/- | MX40 12/8 | PL84 6/6 (UCCSs 7/8 | USOl 11/-
LRSGT 7~ |606°  8/9|e8K7GT 416 8- ooy 1ors|AnEs s;; E1820C28/6 | ECLSZ 0/6 | EY86 6/8 40/3 | PL302 18/~ | UCF80 8/3| U320 14/6
1L4 2/8 (609 14/6 |6SN7GT 4/6 12807  6/- | 35L6GT 3/0 AZ1 8/ El1148 10/6 | ECL83 9/- [ EY87 6/6 | N108 27/10 | PL600 18/- | UCH21 9/- | U403 6/6
ILD5 6/ 6CD6G B3/-|6SQ7GT 7/8|128G7 4/8| w4 . 46| a0t o8 B | B 1174 Evor :f‘ Na3o 35 | prees gfg VCHAL "8 | yaos 1353
Rl ool sl evaaT S hasHe ooz 0| AZ8 108| aBCso 0/6 | ECLSS 8/ |Ezss B/ |6l 10)6 | BL50d #7110 | UCL8Z 7 | Udozo 76
1R5 5/8|6CW4 12;- 8V6G 8/6[128K7 4/0 | 35Z5GT 0; CL33 18’. EAC91 $/- | ECLL800 EZ40 7/6 | PABCS80 7/8 | PL509 28/9 | UCL88 10/- | VP4B  10/6
184 4/9(6D3  7/8(6V6GT 6/6|12807GT8~ [50BS 7/ |Cve lojg| EAF42 10/- 0| Bos) S)e|PCse 103\ PLsox 18/ URAL 10— VEPLSC 7/
185 4/3|6D6 8/-|6X4 4/8|14H7 9/6 | 50C5 6/3({CYIC 10/6 8/- | EF22 12/6 | EZ80 4/6 | PC88 10/8 | PM84 719 | UP42 9/- | vP4l i
104 5/9|6F1 12/6|6X5GT 6/ | 1487 15/~ | 50CD6G48/3 | CY31 7 EB4l 4/8 | EF38 8/6 | EZ81 4/9 | PC95 8/3 | PY32 10/- | UF80 6/9 | VRI5 24/-
2D21 6/6|6F6 18/6|6Y7G 12/6|19AQ5 4/9 |50L6GT 0/- D63 5/ EB91 2/8 | EF37A 7/-( EZ90 4/8 | PC87 8/6 | PY33 10/-| UF8S 6/9 | VR105 /-
3as 10-|arec 8 TeeC lo|ioad .a0|%8 e;e D98 B|EBCsL 0/8|EF39 6/~ | Fw4/5006/6 | PCDOO  7/8 | PYS0 6/~ | UFSS 9/~ | VR150 6/
387 §-|{6F12 #/8|7B7  7/-|20D1 13/-|asAz 86 |Dacsz 5o|EBCSL /6| EF40 10/-|GZ30 7/- | PCCB4 &3 |PYSL &3 |UFS9 /0| VIGIA 7/
3D6 8/9|8Fis 3/6|7cs 8/-|20D4 2075|8543 sl DAFS1 4/3 EBC9 4/-|EF41 10/-|GzZ32 9/- | PCC85 6/6 | PY82 5/8 | UL41 10/6 | vUlll 7/8
304 78|oFis 1010|vee  1%8|0rs 14/— v ;; DAFSS &/g|EBCOL 6/6|EF42 8/6(Gzs3 12/6|PCCSS 9/9|PYS3 5/ | UL4s 128 | vui2o 12
3Q5GT 8/ |6F18 7/8 | 7H7 5/6|20L1 20)-|90av 67/6| DoC90 10/_ EBF80 6/9| EF54 12/6|qz34 10/~ | PCCR9 9/6 | PYSS 6/9 | UL84 6/6 | VU120A18/-
me " gelam 4iimr a3lae d7ieselh saciPOD° gl BRI BO\REI 98|0zo e poousoigd vy awe | hen we | vuiss 7
At MRS TR s /8|EBL21 19/~ | EFes  9/8 HLAIDD | pOFB2 6/8 | Pysor &9 |uss 7| Wit 26/8
SUAG 5/6|6F28 14/~ |SD7 = 15/8|20p5 B0/ |isoB2 14/8|DEed &g ECS3 128 |EFss 6/ Ao/ |PCEe4 8/~ |PZ30  9/6(UUS 14/-| w107 8/-
_ _ /8 EC54 10/- | EFsé 6/3 | HL42DDY/- | PCF86 18/9 | QRV08/10 uug 7/8 | w729 18/-
V4G 2/6|6F32  3/-|10C1 . 85/ |25L6GT 6/6 | 15 5/9|DF97 10-1EC70 4/ | EFe® 5/~ | HN309 £7/4 | PCF200 13/ e4/-|UU12 49 |X41 10/~
A RE|cErse HH e R, ElER Yoa|pass /-|ECss 1%/6 [EFo1 /8 HVR2 10/6| PCFB01 7/- | Q875/20 | UYIN 9/ | Xe1 /9
B 7-{a3e 2| 10D2 1977 |30%4a o 90 16/-|DE77 4/ |EC88 19/~ | EF92 2/8 | HVR2A10/8 | PCF802 9/~ UY2l 9/6|X65 10/-
6/30L2 12/-|sJ70 49|10F1  15/-| 2525 8/~ | 305 16/6 | DHS1 /9 EC82 6/6 | EF97 10/- | 1W3 5/6 | PCF80514/- | Q8150/15 UY4l 7:8 | X68 10/~
6A8G 6/6[6J7GT 6/8| 1079 9/-|26Z6G  8/6 | 306 18/-| DH101 25 ECC31 15/6 | EF98 10/6 { 1W4/350 §/6 | PCF806811/6 UYss &/9|X101 380/8
6ACT  8/-|6K7G  ®/-|10F18 7/~ |3061  6/8|907 10| Disgy 27| ECC32 _4/8 | EF183 6/~ | 1W4/500 6/~ | PCF30814/8 | QvO4/718/6 | U109/~ | XEZ 45
6AGS  4/-|6K7GT 4/8]10LD1110)- | 30615 157 oee '; 17/11 | BCC33 31/6 |EF184 /- | KT2 b/~ | PCH2001%/3|R10  15/- |U12/14 7/8 | XFY12 9/6
6AKS b/-|6K8G _4/-(10P13 18/-[30C17 16/-|1821 10/6| DK 32 3 ECC34 29/6 ) EFP60 10/- | KT8 34/6 | PCL82 7/3| R11 19/6 | U16 15/~ | YH1.5 /6
6AKS  6/-|6L1 19/610P14 20/-|30C18 14/- (5768 10/- | DK40 1 /3| BCC40 11/- | EH90 7/6 | KT41 19/6| PCL83 10/-| R16 84/11 | U17 b5/-|z329 16/-
6ALS  #/3|6LeGT 7/0|1246 1%/8|30F5  10/|8080  8)8|DKes |5rg|ECCS1 8 |EL32 /6| KT4d 20/ |PCLst 7/8|Rl7  17/8| U18/20 10/~ | z75e 50/~
AAM6  3/3[6L7GT 12/€|12ACé 7/6{30FL1 13/9 DK -
6AQ5 1 5/6|6L18 8/- | 12AD6 7;. 30FL2 155 7}-?2 %2;! ngg 7;_ All goods are new and subject to the maker's guarantee, We do not handle manutacturers’ seconds.
6AR6 20/-|6L19 27/6|12AE6 1£/6 |30FL12 16/- | A1834 £0/-| DL33 8/- | nor refects, which are often described as “‘new and tested*’ but have a limited and unreliable ll(e,
6AT6  4/-16LD20 9/8(12AT6 4/6|30FL1414/6| A2134 19/6|DL35  4/9| Business hours Mon.-Fri. 9-5.30 p.m. Sats. 9-1 p.m.
6AU6  B/-[6N7GT 6/6|12AT7 8/9|30L1  6/8| A3042 15/-|DL92 &9 ;::ms.t:; b:sinedu C‘z‘é‘z‘: ;n::;del:znly ‘}’o;t/plcklngl ?d l:e“d lu:lx (Zr&i:ﬂ ove‘r? poa:/:nc::ll;a
- e da; e8] ! n; pnroe nsul ins e in transit for
g}A}g’g :5: ggc g;— }32{,’;‘ :;: ggﬁg i:;: A(m,min/e 3{33 ?,jf 6d. extra. Complets ¢ o of valy ela',u % sen con of sale, pric{
10d. post free. No enquiries answered unless 8.A.E. enclosed for reply.

(Editors & Engineers)

RADIO HAND BOOK

18TH EDN.

by William 1. Orr (April) 105/

HOW TO USE INTEGRATED
CIRCUIT LOGIC ELEMENTS

by J. W. Streater (March) 28/~

101 QUESTIONS & ANSWERS
ABOUT HI-FI & STEREO
by Leo G. Sands & Fred
Shunaman (March)

SWL & ANTENNA
CONSTRUCTION PROJECT

24/-

by Edward M. Noll (June)  25/-
ABC'S VOLTAGE-DEPEN-
DENTS & RESISTORS

by Rufus P. Turner (June) 22/~

WORKSHOP IN SOLID STATE
by Harold E. Ennes (July) 65(-

TAPE RECORDER SERVICING
GUIDE
by Robert G. Middleton (July) 35/~

ABC'S OF THERMISTORS

by Rufus P. Turner (July) 22/~

RN NN R U S S
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FOULSHAM-SAMS
TECHNICAL BOOKS
)

(W. FOULSHAM & CO.L
YEOVIL RD.. SLOUGH, BUCKS, EMGLAND
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LOOK AT THESE PRICES

CARTRIDGES

Acos GP87-2, GP91-38C 28/6; Acos GP93-1 26/8;
Acos (GP94-1 32/6; Bonotone 9TAHC 89/6; All
above in makers cartons; Japanese Btereo 16/-.

1 WATT AMPLIFIER
Complete with volume control, rectifier, smoothing
cct, fully transistorised, OUR PRICE 27/6

PLUGS & SOCKETS

Phono plugs, red, white, yellow, green, grey, blue,
black 114 9/~ per doz; Coaxial plugs, aluminium 1/6;
Coaxial couplers 1/-; 2 pin DIN plugs 8/-; 3 pin
DIN plugs 8/-; 5 pin DIN plugs 8/5; 2 pin, 3 pin
DIN sockets 1/8; wander Plugs 6d; sockets 84;
Banans plugs 1/1, socketa 1/-; $.5mm J/Plugs 1/6
& 8/6; Btandard J/Plugs with solder terminals 2/-;
Chrome 8/-; 8ide Entry J/Plugs black and chrome
4/9; Insulated j/sockets, ofcct 8/3, c/ect 3/86.

ELECTROLYTIC CAPACITORS .
4uF, 150v 9d4; 8uF 500v 8/-; 8uF 12v 10d; 8uF +
8uF 450v 4/8; 10uF 150v 8d; 12uF 25v 9d; 16uF
450v 8/8d; 16uF + 18uF 450v 4/8; 30uF 10v 9d; 50uF
10v 8d; 100uF 9v 8d; 100uF 12v 94; 150uF 12v 8d;
320uF 9v 1/-; 1500uF 30v 8/9; 2000uF 30v 4/2;
5000uF 25v 10/-; 10,000uF 25v 18/-; 20,000uF
30v 21/-.

MICROPHONES

Acos Mic 45 28/6; Acos Mic 60 18/11; Planet CM70
30/-; Hand Mike 15/-; Shure 201 £5; Shure 444
210.10.0.

VALVES
PY81 7/2; PCL82 7/9; EF183 9/-; EF184 9/-.

GEORGE FRANCIS (Dept PW),

#3 Balderton Gate, Newark, Notts.
Telophone: Newirk 47833,

4-STATION INTERCOM

Bolve your communica-

— tion problems with this
4-8tation Transistor Intereom system (1 master and
8 Bubn), in de-luxe plastic cabinets for desk or wall

—= 17
moununc Cali/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-

gory, Bohools, Hoapital, Office and Home. Operates
on one $V bltury On/oft switch. Volume controt.

Complete with 8 connecting wires esch 66ft. and
other accessories. P, & P. 7/6.

MAINS INTERCOM
No batteries—no wires.. Just plug in t.he
mains for instant two-way, loud and cle:
communication. On/off s
control. Price £11.19.6.

witch and volume
P. B/§ extra.

Bame as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door

b Complate with 66ft. connecting wire.
Battery 2/6. P

. & P. 4/8.

P Why not boost

usiness  offi-
clency with this lncrodlb]a De-luxo Tuhnhonl AmpH- |
fier. Take down long
without holding the handaet. A useful oﬂlc. ald. On/
oft switch. Volums Control. Battery 2/6 extra.P. & P,
3/6. Full price refunded If not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIER (P/wua

169 KENSINGTON HIGH STREET, LONDOK, W.8.
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Continued from

last month

RF Power Amplifier. Connect a 15 watt household
lamp to a co-axial plug and insert in the aerial
socket, or clip the lamp across VC3/4. To load the
p.a. turn VC3/4 to maximum capacity, switch to
transmit, and tune VC2 until the meter shows a dip
in anode current. Input will be low and is raised by
decreasing VC3/4, meanwhile readjusting VC2 for
minimum current. At 9-15W input (30-50mA) the
lamp should be quite bright.

Microphone Amplifier. The external lead must be
screened in the usual way, and the connection from
microphone socket to pin 7 of V4A runs against
the chassis. Other leads should be clear of the
heater connection X. Screened lead is used for
connections to S5. Audio from the receiver was not
taken to V4B because the extra stage of amplifica-
tion was found unnecessary. The audio amplifier can
be tested by temporarily shorting S5 and S7, the
microphone and loadspeaker being well separated to
avoid feedback.

Load up the transmitter into the lamp as des-
cribed and tune in the signal with an independent
receiver (r.f. gain of the latter should be at minimum,
and the aerial removed). Speech into the microphone
should sound clean and clear in the receiver speaker.

V5 operates at about maximum ratings on trans-
mit, but screen grid and anode voltages fall to about
220V on receive, bias across R15 then dropping to
about 10V.

Receiver RF Stage. It is only necessary to adjust
the core of L4 so that VCS5 is about half closed when
resonant at 1-9MHz. VRI1 is the r.f. gain control
which is useful with very strong signals, and some
kinds of noise.

Mixer and Oscillator. 14, L5 and L6 have small
trimmers incorporated during manufacture. VC6/
VC7 can have a maximum capactitance of about
20pF each section. The core and trimmer of L6
are adjusted to give coverage of about 1-8 2-0MHz,
with a little to spare at the ends. The core of L5 is
then adjusted near 1:-8MHz, and the trimmer near
2-0MHz, for best reception.

With a given value for VC6/VC7, frequency
coverage falls as L5/L6 trimmers are adjusted to

TRANSIMITTER / RECEIVER

higher capacitance, the cores being unscrewed to
restore band coverage. On the other hand, frequency
coverage increases as inductance is increased by
adjusting the cores, and the trimmers are re-set to a
lower capacitance. In this way the receiver tuning
can be closely matched to the v.f.o. tuning. It is
also possible to use a 25pF+25pF or similar gang,
with extra 30pF trimmers for both sections, LS and
L6 cores being unscrewed to compensate. :

IF Circuits. A connection should pass across the
holder for V8, as in -Fig. 3, earthing the central
spigot, or instability is likely. The four if.t. cores
should be adjusted with a proper tool, either with
a signal generator set to about 465kHz and fed to
the input of V7 or with a stable signal. To avoid
using shunts for a more sensitive meter the 50mA
panel instrument reads the whole receiver current.
This is about 30-35mA with no signal, falling to
25mA or so, with average signals, or 15mA or so
with the v.f.o. on and tuned to the receiver fre-
quency: The procedure:is thus to tune for minimum
meter current and to peak VCS, cores and trimmers
for lowest. minimum. .-

It ‘would bé feasible to use a ImA meter, with a
shunt giving 0-S0mA on transmit, and any standard
S-meter circuit on receive but the metering as shown
was found satisfactory. -

‘Connéctions to VR2 were screened as shown in
Fig. 3. ] -

Power Circuit. With the transformer, rectifiers and
choke listed, 300V was available at 100mA for
transmission. With other transformers or chokes, it
might be necessary to change R17 and R18. These
may be increased if more than 300V is found at
the anode of V3 or VS, .

General Points

Tag strips help to secure various items, as shown
in Fig. 3. Well insulated leads should be used where
high voltages are present except for r.f. wiring. In
many places 002uF 500 V disc ceramics, and
1800pF 1kV ceramics, are used as the cost of these is
only a few pence but in most circuit positions other
reasonable values can be fitted.

In case of any difficulty the equipment can be
tested in sections—the receiver, alone and with V5,
then V4A/B, and each stage of the transmitter r.f.
circuit, and power pack.

Switching

Details of this have been mentioned and .con-
nections should be checked against Fig. 1. The
switch must be a “break before -make” type. A
3-way “make before break’ switch can be used the
central way being ignored. This was actually done
the click mechanism modified accordingly.

As those switch tags which lie near the chassis
cannot be reached very easily it is wise to solder
on coloured leads beforehand, the colours used being
marked on the circuit. .

The section nearest to the co-axial lead and VC3/4
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Microphone

Transmit/Receive
Switch

Fig. 3: Underneath of chassis with practical wiring details

is used for C4. S2, S3 and S6 can be adjacent on one
wafer. S5 is on a separate wafer. If necessary,
check with a meter after wiring, with the switch
alternately in transmit and receive positions.

Notes on use

The v.f.o. is best calibrated with the aid of a
100kHz crystal marker, by tuning in the harmonics
on 18, 19 and 2-0MHz, on a separate calibrated
receiver and setting the v.f.o. to zero beat, and
marking the frequency on the scale. Intermediate
markings can be estimated, or found by using a
receiver on the 3-6-4-OMHz range. The 2nd harmonic
of 1-85MHz will be heard on 3-7MHz, and so on.

VC1 is a double-bearing metal frame type, with
fixed plates well screened. A box 2 x 2} x 4in.
encloses VC1 and L1. This item is readily made
from a “universal chassis” (Home Radio) 9 x 2in.
flanged runner, cut to bend 2%in. from each end.
The flanges can then be bolted to chassis and panel,
and the top closed with a 4 x 2}in. plate fixed with
self-tapping screws.

Input should not be over 10W on Top Band, and
loading is carried out in a similar- manner to that
described using a lamp. The aerial can be a ran-
dom length of wire, or a planned 160m system.
Some aerial lengths fall outside the matching
capability of the pi tank circuit. The simplest
method of correcting this is to place a loading coil
between the aerial socket and aerial, if a tuner is
not available. The coil can be similar to that wound
for L3, and should have eight or ten tappings. The
number of turns in circuit can then be adjusted

200

until normal tuning is possible. Such a method allows
full power input with very short aerials, but a
longer aerial will naturally give greater signal
strength,

80m Working

An end-fed wire on 160m can also be used on
80m. At times this band is more active than 160m
and is also capable of longer distance contacts.

The circuit in Fig. 1 has been found to give
very good results on 80m, so it is quite in order
to use it for this band, or for both 160m and 80m.
For single band working on 80m a VFO4 unit is
fitted instead of the VFO2, and calibrated for
3-5-3:8MHz. L2 is broadly resonant at about
3-65MHz. L3 is either an 80m tank circuit or one
half the 160m tank circuit described. For VC2,
about 500pF may be retained, but 250pF is adequate.

In the receiver section, L4, L5 and L6 are replaced
by 3-5MHz type bandspread aerial, mixer and
oscillator coils. C28 is 2000pF.

For switched 2-band working, which has also
proved successful, the VFO2 unit can be adjusted
to cover about 1-75-2-:-0MHz. The 1-8-2-0MHz sector
is used for 160m, and the 1:75-1'9MHz section for
80m. For 80m, one-half of L3 is shorted by an
on-off switch near L3, and connected from VC3/4
to a centre-tap on [.3. V2 anode circuit is switched
from L2 to an 80m coil, to double the v.f.o.
frequencies.

In the receiver, a 2-way 6-pole switch is required,
to transfer from 160m to 80m coils. An extra pole
on this switch can change over the coils for V2. W



MICRO SWITCH

& amp. changover contacts, 1/9
each, 18/- doz. 16 amp Model
2/- each or 21/- doz.

_ TOGGLE SWITCH

8 amp 250v. with fixing ring. 1/
each, 18/- doz.

CONSTRUCTORS PARCEL

1. Plessey minlature 2 gang tuning condensor
with bulit in trimmera and wave gang switch. 8.
Ferrite slab aerial with colis to suit the above
tuning condensor. 3. Circult diagram giving all
component values for 8 transistor circult coverlng
full medium wave and the long wave band around
Radio 2. The three items for only 7/6d which 1s
half of the price of the tuning condenser alone.

10 AMP 24V BATTERY CHARGER
Ideal unit for garage, boat station etc. £28.10.04_
each plus carrisge and cost.

BEHIND THE EAR DEAF-AID

INTEGRATED CIRCUIT BARGAIN
A paroel of integrated circuits made by the tamous Plessey Company. A once-in-a-
lifetime offer of Micro-electronic devices well below cost of manutacture.” The
parcel contains 5 ICs ali new and perfect, first-grade device, definitely not sub-
standard or seconds. The ICs are all zingle silicon chip General Purpose Ampli-
flers. Regular price of which is well over £1 each. Full circuit details of the ICs
are included and in addition you will receive a list of 50 different ICs available

NEED A SPECIAL SWITCH *
Double Leat Contact. Very slight pressure closes
both contacts, 1/8
each, 12/ doz. Plastic push-
rod suitable for operating, 1/=
each, 9/- doz.

50-Way C

Block. Heavy duty block, size

at bargain prices 5/- upwards with circuits and technical data ot each. C:
parcel only £1 post paid; or List and all data 10/- post free, Credited when you
order IC’s value of 30/- and upwards.

24 HOUR TIME SWITCH
Mains ted. Ad C ts give 2 onfoffs per
24 hours. Contracts rated 15 amps, T4 b

24in. x 2}in. x 13in. approximately. Each of the
50 ways has & malti cable inlet and outlet designed
for easy connmectlon. Also, each way has 2 test
sockets and a disconnecting plug. Ideal for insert-
ing ammeter or other device without breaking
circuit, offered st 69/6 each, which is only a

80 ideal for shop window contrel, or to awitch hall lights
(anti-burglar precaution) while you are on holiday. Made
by the famous Bmiths Company. This month only 89/6
with Perspex cover, plus 3/8 postage and Insurance, a
real snip which should not be missed.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 amp sockets and on/off awitch with
neon warning light (in metal box). Takes standard 13 amp fused Pplugs
) with 7 feet of heavy cahie.

Made by a very famous maker. Th ghly over-
bauled, cleaned and re-conditioned. Guaranteed
6 months. Regular price around $80, Our price 110,

ISOLATION TRANSFORMERS 200-
250 Mains

A must if you work on mains equipment. Prevents
accldents and shocks even in damp conditions.
Input and output separately screened by connece
tlon block. 100 watt $3.10.0. 250 watt 85.

SLOW MOTION DRIVES

For to tuning d etc. One end
}in. shaft, the other end fits to a }In. shatt with
grub screws. Price 4/6 each 48/~ dozen.
LARGE PANEL MOUNTING MOV-
ING COIL METERS

Size Sin. x 4in. Centre zero 200-0-200 micro amp
made by Sangamo Weston., Regular price prob-
ably 28. Our price 59/8. ditto but 100-0-100 79/8.

39/6 wired up, ready to work Plus 4/6 post & lnsurance.
& amp 3 pin mode) 85/, 15 amp 3 pin model 45/-

o BARGAIN OF THE YEAR s

MICROSONIC

7 transistor Key chain Radio in very pretty
case, size 23 x 2 x 1}in.—complete with soft
leather zlpped bag. Bpecification —
Circuit- 7 transistor superheterodyne.
Frequency range : 530 to 1600 Kc/s, Bensi-
tivity: 5 mv/m. Intermediate frequency

465 Kc/s or 465 Kc/s. Power output
40mW, Antenna: ferrite rod. Loudspeaker
Permanent magnet type.

In translt from the Eaat these sets suffered
slight corrosion as the batterles were left in
them but when thia corrosion is cleared away they

should work perfectly—offered without guarantee

except that they are new. Price only 24/¢ plus 2/6 post

and battert post. Plug in niains charger 18/6.

A.C. Ammeter 0-5 amps. flush t g
iron, Ex equipment but guaranteed perfect 38/8.

CIRCUIT BOARDS

Heavy copper on 3/32 paxolln sheet ideal for
making power packs etc. as sheet is very strong
and thlck enough to aliow copper to be cut away
with hacksaw blade. 5in. x &in. 1/8 each. 18in. X
5in. 4/6d. each.

6KVA Aut mer in tilated sheet steel
case—tapped  110v-140v-170v-200v-230v. Ex
equipment but guaranteed perfect £19.10.0.
carriage at cost.

PP3 BATTERY ELIMINATOR
Run your small tranalstor radio from
the malns—full wave circuit—made
up ready to wire into your set and
adjustable high or low current.
8/6 each.

————=——'" REED SWITCHES

Glass encased, switches operated by external
magnet—gold welded contacts. ‘We can now offer

8 types
Miniature. lin. long x approximsately {in.
diameter. Will make and break up to }A up to

300 volts. Price 2/8 each. 24/~ dozen.

Standard. 2In long x 3/18in. diameter. Thia will
break currents of up to 1A, voltages up to 250
volts. Price 2/= each. 18/= per dozen.

Fiat. Flat type, 2in. long, just over 1/18in. thick,
approximately tin. wide. The Btandard Type
flattened out, so that it can be fitted into a amaller
space or a larger quantity may be packed into &
square solenold. Rating 1 amp 200 volts. Price
6/- each. 23 per dozen.

Small ceramic magnets to operate these reed
switches 1/9 each. 18/- dozen.

0.005mFd TUNING
CONDENSER

% o -
Proved design, ideal for straight or -4 g

yefiex circuits 2/8 each, 24/- doz.

SUB-MINIATURE MOVING
COIL MICROPHONE

as used in behind the ear deaf aids
Acta also as earphone size only §in. x }in. x_jIn.
Regular price probably £8 or more. Our price 19/6.
Note these are ex-equipment but if not in perfect
working order they will be exchanged.

Chart Recorder Motor. 8mall 2” diameter
(approx) instrument motor with fixing flange and
spindle (}” long. {” diameter} intregal gesr box
glves 1 rev per 24 hours. 19/8.

iIgnition (E.H.T.) Transformer made by
Parmeko Ltd.. Primary 240V 50 cps. Becondary
BKV at 23 mA. Bize approx. 4}” + 31" + 2}”
thick. 29/6 plus 4/6 p. & p.

12v EXTRACTOR
FAN BY DELCO

Ideal for ventilation in Cara-
van, Car or Boat. 6 Bladed 5”
diameter fan inside heavy
duty cylinder with 3 point
fixing flange. 5}” diameter
fixing hole. Length approx.
approx. 8}”. Exceptionsl bargain 27/6 plus 5/6
post and insurance.

4 Push Switch. Ideal to control fan Heater, etc.
3 on switches and 1 off. Contacts rated at 15 amp
on all switches. 4/6 each, 48/~ doz.

THE 5-5 WATT STEREO AMPLIFIER

Made by one of our most famous makers for a de-luxe player. This amplifier
has & quality of reproduction much better than average. Using a total 16 tran-
sistors and a generously sized mains power pack. Controls include baas, terble,
balance and volume, Suitable for 8-16 ohms i d kers with

for tweeter mid-range and bass thus glving optlon of 1, 2 or 3 speakers per
channel. Offered at about one third of its original price only £9.19.6d. plus
8/6d post and insurance.

oo THIS MONTH’S SNIP e
Coloured Fluorescent tubes for special lighting effects. Wonderful for
lighting the logia or summer garden. All tubes perfect not seconds. Made by
Atlas, Echo or similar companiea. 2 ft. suitable for working at 20 or 40 watts
depending upon choke used. Avallable in the following colours:— Red,
Yellow, Blue. Peach, Daylight, Natural. White. Special snlp price (about
} regular price) 9/6 each plua 5/~ postage and insurance on any quantity up
to 12 when they would be post free. Note: Two tubes may be run off one
choke. We can supply suitable choke, two etarters and all other fittings
required for 29/6 plus 4/6 post per kit.

lon of the regular price, postage and insurance
5/8.

Under-tloor Heating Cable. 2001t. lengths, suitable
for dissipating 1,000 watts at 80 volts. Jolu three
In serles to make s 240 volt mains operated ele-
ment of 3kW. Price 20/~ per length, 4/6 post on
any quantity.

3-Core Leads, Heavy duty 23/36, average length
b1t. 10/~ per dozen lengths, plus 4/6P. & 1.

Papst Motors. Est, 1/40th %
h.p. Made for 110-120
volt working, but two of
these work ideally to-
gether off our atandard
240 volt mains. A really |
besutiful moter, ex-
tremely quite running
and reversible. 80/ each. ar—t
B Instrument Knobe. in. dla.
] head with }in, shank for
fiatted iin. spindle, 8d. each,
8/- dozen. Ditto_but with
metal disc, 1/- each, 11/- dozen.

| Midget Output Transtormer. Ratio
| 140:1. 8ize approx. lin. x 3in. x #in.
| primary impedance 450{). Con-
| nection by flylng leads. 4/6 each
48/- doz.

Midget Output Transtormer. Ratio
80:1, Size approx, 1{in. x 1in. x $in.
Primary imepdance 132 (). Printed
circult board connection. 5/6 each. £3 doz.

4-Gang Air Spaced Tun-
ini; Condenser for AM/FM
circuits. AM rf asection
200 pi osc section 80 pt
both with trimmers.—
JFM rf section 9.5 pf osc
section 11.2 pf—integral
slow-motion drive 9/6
each.

Mains Conneotor, A quick
way to connect equlp-
ment to the mains safely
and firmly—L., N. and

E. coded to new colour
scheme : disconnection by

!} HOUR MINUTE TIMER

Made by famous Bmlths company, these have a large
clear dial, size 4§ x 33, which can be set in minutes up
to 1 hour. After preset period the bell rings. Tdesl for
processing, a memory jogger or, by adding simple lever,
would operate micro-switch 22/6.

A.C. CONDENSERS
These make good voltage droppers for working low voltsge appliancea from
AC mains—the big advantage being there |s no heat. Also usetul in power
factor correction, motor starting and in DC circuits where reverse voltage is

encountered.

1.5 mfd 400v 3/6 5 mid 570v 9/6 12 mtd 250v 11/6
2 mid 440v 4/6 6.26 mfd 250v 8/8 15 mtd 250v 13/8
3.4 mid 440v 6/ 8 mid 250v /6 20 mid 275v 18/
3.5 mid 250v §/6 8 mtd 440v  11/8

RE-CHARGEABLE TORCH

Neat flat torch, fits unobtrusively in your pocket, contains
2 Nicad cells and built-in charger. Plugs into shaver adaptor
and charges from our standard 200/240 volt mains. American
made, sold originally at over 4 dollars, Our price only
19/6 each. 3

3kW TANGENTIAL HEATER UNIT
This heater unit is the very latest type, most
efficient, and quiet running. Is as fitted in Hoover
and blower heaters costlng £15 and more. We
have a few only. Comprises motor, impeller, 2kW.
1 t and 1kW, el t g g
1, 2 and 3kW. and with thermal safety cut-out.
Can be fitted into any metal line case or cabinet.
Only need control switch. 79/6. Postage and
insurance 6/6. Don’t miss this.

3 STAGE PERMEABILITY TUNER

This Tuner s a precislon instrument made by the famous
“Cyldon’’ Company for the equally famous Radiomobile Car
Radio. It is 3 medium wave tuner (but set of longwave coils
available as an extrs (if required) with a frequency coverage
1620 Ko/s-B525 Kc/s and intended to operate with an LF.
value of 470 Ke/s, Extremely compact (size only 28+ 2+ }ins,
thick) with reduction gear for fine tuning. Snlp price this
month 12/8, with circult of front end suitable for car radio or
as a general purpose tuner for use with Amplifier. Post Free.

plugs preven

switching on; has sockets
which allow insertion of
meter without dlscon-
nection; cable Inlets
firmly hold one bair wire
on up to four 7.029 cables. 12/6 each

DRILL
CONTROLLER
Electronically cbanges
speed from approxi-
mately 10 revs. to
maximum. Full power at
all speeds by finger-tip
control. Kit includes all
parts, case, everythbing

d  full Jostructions
19/6. plus 2/6 poat and insurance.

e up model also available
87/6 plus 2/6 p. & p.

ELECTRIC CLOCK
WITH 25 AMP SWITCH
Made by Smith’s, these units are
as fitted to many top Qquality
cookers to control the oven. The
clock is malns driven and fre-
quency controlled so it s ex-
tremely accurate. The two emall
diala enable switch on and off
times to be sccurately set. Ideal ™ g
for awltching on tape recorders. Offered at only a
fractlon of the regular price—new and umn
only 89/6, less than the value of the clock alone—
post and insurance 2/9.

MAINS TRANSISTOR POWER
PACK

Deslgned to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
500mA (ciass B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP§,
PP7, PP9, snd others. Kit comprises: mains
tranatormer rectifier, smoothing and load reeistor,
condensers and Instructions. Real snip at only
16/6, plus 3/6 postage.

Where postage ls not stated then orders
over £5 are post free. Below £5 add 2/.
B.A.E. with enquiries please.

ELECTRONICS (GROYDON) LTD

Dept. PW, 266 London Rd., Croydon CPO-2TH
Also 102/3 Tamworth Road, Croydon
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TEGHNICAL
TRAINING

In radyio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the mdustry 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 hlgher paid jobs—they can help you too|l
Why notfill in the coupon below and find out how ?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns’. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

N EWSELF-éUILD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,
and high-grade tdst instruments, incl. professional-type
valve volt 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.

I - e e - - -y . G e
: INTERNATIONAL :
1 CORRESPONDENCE SCHOOLS 1
I EST. 1891 I
i Dept. 171, Intertext House, Stewartd Road, Londoen, S.W.0. 1
1 Please send me the ICS prospectus—free and without obligation. I
| (state Subject or Exam).. I
I ettenae I
[ NAME |
I ADDRESS.......ooveececir e et R |
I S e I
g e st T PN 7170 .

'IHTIEEHMIUHM E[IHEESPU []EH E_SCHOOLS
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TRANSISTORS etc. | 9% B e -

AC107 8/- 0AS 1/6 OoC44 29 0C140 5/~
AC1328 83 OA9 1/8 | oOC4s 2/3 0C169 3/e
AF115 8/- OA47 1/9 oc70 /8 *0C170 4/-
3/- 0A81 1/8 0CT71 2/3 0C171 28
*AF117 4/~ OA85 1/8 oc72 2/8 48
BFY18 4/8 3 o6 ocs 2/8 TK22C 1/
BFY51 4/- 0C25 6/- ocs £2/3
GET113 2/8 0C26 7/8 0ocCs1 2/3

* WITH 4 LEADS

CBYBTAL DIODES—8 FOB l/ﬂ {1/-)
SILICON DIODE 00—8/10 EACH
81& ANP. SERIES: BYZIB 800 PIV 4/- BYZH 600 PLV B/-
BYZ11 900 PIV G/— BYZlO 1200 PIV 7/-
THYRISTORS: 5 AMP SERIES 100 PIV 7/8. 200 PIV g/-
800 PIV 10/8 400 PIV 18/- 800 PIV 25/-
10 AMP . 50 PIV 10/~ 100 PIV 18/
(POBTAGE PACKING & INS. ON ALL ABOVE, 1/- UP TO ll 12 & OVER PAID
MULLARD STACK ¥. W. BRIDGE 124 100 PIV $9/8 (3/-)

ELEC[ROLYTIC CONDENSERS New list of 80 types from 2 to 40,000uF

with sizes, make, type price free for s.a.e.
£ GANG VAR, €O mnm l( ., air-spaced, 0005 ea. sec. 5/— (2/—
SUB-MIN 3“ (8 Q for 0C72 etc) 8/9 driver, 3/~ (up to 6 elther 1/-).
O/V D! 10,000 ﬂ/V A C. 0—6/25/50/600/1K voltl
10/50/100/500/1K velta A.C. @0-50uA 2.5mA/250mA D.C. .O—GK QIG megﬂ
10uF~.001mtd/Imid. @-20 to x 22dB. .Cnmp]ete with teat leads and jnstructious—
Over-load protected 1970 model with every refinement. £4.10.0 (2/6). JUNIOR MODEL
at l'l/&%ﬂ) 1000 OIV described fu free list. Spec. subject to slight variation.
. Bllm Mod. British High speed, 8}in., all parts replaceable, fully
guaranteed tor profeulon:l radio and general D.I. Y. use, 198/6 (1/6).
DIAMOND STYL"Repheemenh for BSR TCSLP, TC8/8 and TCSLP/STEREQ:
COLLARO "0’’; RONETTE BF40LP; GARRARD GC2LP
and GCSLP; ACOS GP65/67; all at 7/6 each (1/-). ACOS GP78 and’ GP91; B8R 8T4 and
BT9; SONOTONE 8TA, 9TA and 9TAHC; PHILIPS AGS306, 3060, (3068, 3066, 3301,

8302 3304), all at 15/~ (2/- )

DO DIAMOND : I you don’t use the 78 nlde—thh is the best buy—now

available only in 8T4 (8T3, BTG ) ST9 (8T8). 9TA. 9TAHC. 3806 GP8] (for GP92,

93 and 94 Cartridges and GP\)lSC for GP918C cartridges. 80/— each

SAPPHIRE all the above 7/6 typeu only, llso ACOB GP37 at 8/8 aach (l/—) ACOB GPg1

at 7/8 (1/-). No other types 0 78 rpm available in any t;

PICK_UP CARTRIDGES All Mud Styll and Standard Mtlngu, Mono GPe87/2,
. @8tereo compatible—Mono which nlpo phyl

8tereo records monaurally with mln weu, GP91/80, 21/-. @latest Btereo GP9S, 24/6,

@Ceranic Stereo, top qusllty lorr expensive outfits, GP94, IU @8onotone gureo 9TAHC

diamond fitted cartridge 86/ (all at 1/-). More diamond types in list.

PP3 ELIMINATOR (A. C ) 1710 (1/6). TWO STATION TRANS. l!ﬂk—cOl Exoellent baby

alarm. Instant, easy fitting with leads, plugs and battery. All you req 62/8 (8/-).

TRANSIBTORISED AMPLIFIERS, 3 watt, 9V operation, 45/6 (1/6). 7} wntt 6 trans.

24V operation 67/6 (2/6).

Extra High Torque MINI-MOTOR, 4§ t0 12V, 1} x #in, /- (1/-). 9,000 r.p.m.

SUBSTITUTION BOXES. Capacitance 25/6 (1/6). Resistance ag/e (1/6) Both full range

and oomplete Full detalis in list.

TEST PRODS: Flexible, unbreakable 24in. Red and Black leads, thin 4}in. prods, 1}in.

plugs 4/9 (1/—) CROC. OLIPS: Plated with acrew, or with red/black hndles, 64. each,

5/-
coRbING TAPE Flnelt q\nllty British Mylar. STANDARD: 5in. 600ft. 7/8
ft 10/-, 7in 12001t. 11/8, LONG PLAY 5in. 9001t
10/— 53in. 12001t. 11/8, 7in. 1800& 18!— a/s reel) Btill the finest quality and value obtain-

ll PHONES—CRYBTAL. MICO1, Desk, 16/8; MIC45, curved hand grip 17/8; Stick
'60" /l (1/6 each type). Cream luc lnnd type with ‘stmt * stand, switch and 2 leads
with 2.5 and 3.5 plugs 18/8 (1/8) hpel {or hmd) wlth clip 6/8 (1/-). Machined metal
tapered stick type with neck col adaptor to fit standard floor stands, 25/ (l/o)
DYN. : Cream hand/table 15/0 (1/6) Iﬂlo 50K ﬂ 34 + pin, with Base. Adaptor 87/
(2/8). Illl. similar but fixed on flexible Bwan neck to switch-fitted hase 42/8 (2/6).
ABDIOD DYNAMIC OMNI-DIRECTIONAL: Two highly successtul types “"S8QUARE”
“100 “BALL" type, 209, 2ith 50K/600 ohms imp., #5.17.8 "Non- -directional
"bnl] , awitch, cord adaptor—DM160—£3.17.8 (all these types 5/-),
MICROPHONE INSERTS: Dhmeter 1 751n nr 0 9|.n n elthur stze 5/8 (1/-).
SPEAKERS: 12in. round, fitted Tw: €2 (state which), 878 (5/8); or for
stereo, 80/— pdd (chugu Dlld), Qiin s n "/l (1/-); Limited quantity powerful 24in.
PMt high 5/9 (1/-). BEADPHONES: High
Res. 2000 2 ea. earplece 18/6 (1/6); Stcreo Dyn 8-16 02 88/- (3/-). ES with lead
and min. jack plug, magnetic 1/9. Orys 4/9 (up to 3 for 1/- on either). State if 2.5 mm.
of 8.5mm. plug required. (Crystal 8.5mm. only).
TYPES—Telescopic vandal proof locks retracted, 2 keys and all fittings
£7/8 (2/6) Buperior type, stainless steel, nllghtly loncer. lﬂ/— (2/6)
For Portables & .M. Sets—4-section 0}-23' 3" eliding thread base needs }° hole 4/—
8-section 53-253", screw hole in base 4/-
7--ect!on 54-32°, screw hole in base 8/6
0-section, 6/474", screw hole in base 18/6
DISAPPEARING, with lvlvel and sliding threaded socket, fixing nut on bottom section—
8-section 53-294°, i'd 18/8
10-section 73-563, §- dia, 15/9
All aze strongly plated (P, P. & I. on all above, up to three 1/-)
SWITCHES: Standard toggle, metal, 250V 24, One hole fiving: BPST 2/8, BPDT 2/9,
DPST §/- DPDT 8/8. Blide type, Bub-min. DPDT 1/8 each. Bmall DPDT 3 way, centre
“'oft” 1/, Reed magnetic on/off 1/9 (up to three, 1/-; 1d each all additional). Rotary
Bwitches ew In list,
: Famous makes only, 12 volt 4 pin non-synch, 4/6. 12 volt 7 pin synch.
18/8 (1/- each elther type) No other types available.
MAIN : leads 8/-. Pocket screwdriver type 3/6. PLUGS: Btd. Jack,
plastic body 8/8 screened /-. VALVE HOLDERS: B7G or BﬂA. l{oulded 64. (all above
1/-upto three). Many more Brm.h and Continental standard and miniature PLUGS &
SOCKETS detalled in list. Also BSTANDARD AND SURPLUB VOLUME CONTROLS.
OONNECTING WIRE: 5 colls asstd. colls, each 5 yds. Bolid Core 2/9. Flexible 8/8. Buper
thin for transistor wiring ete. 8/8 (1/- all types per 5 coils). PICK-UP WIRE: Twin Buper
thin Flex, 8creened, Bhea'.hed 1/8 yd {8d. up to 6 yds., over 6 yds. post free). TWIN
MIKE OABLE: 1/3 yd ABLE: 84, yd. Both' flexible, screened and sheathed.
(I{g to 8 yds. Bd., uch gddltlonll yu-d 1d. e.xtn.)
IBATOR. 5-band with antenns, monitoring crystal earpiece, visible
lndle-'.or eto. 48/8 (1/6). Detalls In lht
RETRACTABLE FLEXIB

saving "’Curly™, many uses in car and home:
with phono plug each end, 6ft., 4/8; um 7/., ‘With phono plug one end, phono gocket
at other, 6ft., 5/-, 12ft., 8/8 (l/— ypes).
CAR RADIO: Splendid new All-British dash-mounting radio using Mullard transistors and
circuit. M. and L. wave, Separate speaker and bafHe. Absolutely complete for + or - chassis,
£11.11.0 (8/6). A huge success since introduction.

CURRENT LIST : With many more {tems sent with all orders free for 8.A.E.,
Poet Free Overseas. This advertisement cancels all previous ones and lists supplied prior to
May 31st 1970.

FELSTEAD ELECTRONICS

(PW32) LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE

TERMS: Cash with order only. No C,0.D. or caller service. Posf t, packing and insurance
ehngumlhnvnlnbrackauuurul {tema. Regret orders undey 5/—plll! carriage cannot
be accepted, and a minimutmn charge of 1/- is now made. Charges apply to G.B. and Eire
only., Overnnorden welcomed. Air ormrhcema.lluteon Bent at buyer’s risk, unregis-
tered an: unless ifled and min, [reg. fee of 8/ sent.

SAE plun!oraumgum.oﬂuwtuumtwbunplw so.
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JULIAN ANDERSON

A series of simple transistor projects,

each using less than twenty components

and costing less than twenty shillings
: to build

tackled—a one valve short wave receiver; it

took hours to build, especially the coil winding,
but the final results were worth it. With the intro-
duction of transistors things have become very
much easier and the short wave receiver described
here is the transistor equivalent of the frequently
published “one-valve receiver” of a few years ago.
The performance, though not comparable to a
superhet, is quite. good enough for the beginner and
it will sort out the closely packed signals in the
short wave bands with a 10ft. aerial. On the proto-
type 10 countries were logged in an hour and of
course there were dozens of other signals that
could have been identified with a little more
patience.

In the published form the receiver should provide
hours of fun but it is primarily designed as a start-
ing point for experiments and at the end of the
article 1 will give some clues on where to start.

THE CIRCUIT

The circuit may at first seem rather bewildering
to the less experienced constructor. The transistor
Trl is connected in the common base mode, an
arrangement not often used outside v.h.f. tuners.
The characteristics of this type of arrangement are
low impedance input (about 50{}), high output
impedance (about 1MQ), no current gain but high
voltage gain. Additionally, the input and output are
in the same phase and we make use of this in apply-
ing the regeneration.

The antenna is connected to the emitter via Cl.
The radio frequency choke (r.f.c.) connects the
emitter to earth potentia] without losing any of
the r.f. signal which cannot pass through it. The
base of Trl is supplied with its bias by the potential
divider R1 and R2, C2 smoothes the voltage. The
tuned circuit comprises L1 and VCI1. R3 and VRI
act as the audio load and the output is taken from
across this to a crystal earpiece.

The unusual feature of this design is the method
of feedback. Since the amount of feedback should
be the same irrespective of frequency it must be

I CLEARLY remember the first project I ever

% components list

R1 82k 10%, 1 watt VC1, VC2 250pF -+ 250pF

R2 470kQ © ganged
R3 1kQ . RFC 2.5mH choke, minia-
VR1 25k lin. pot with ture
switch Tr1 2N2926G
C1  1000pF L1 See text
C2 1000pF J1  Earpiece output jack

C3 500pF

No. 15
SHORT WAVE RECEIVER

n
Ivcz A
Cc3

S500pF

aerial
—

o]
1000pF

Tr1
2N29266G

REC.

R1<
2:5mH 82k 3

c2
1000pF
-ve

Fig. 1: The circuit of the one transistor short wave radio.

o —
To earth

arranged that the value of the capacitor gets less
with the increase in frequency. This is usually done
by using a separate variable capacitor but here we
are using a double-ganged capacitor and we obtain
the correct value of feedback level by padding it
with SOOpF. This will mean that the level- of
regeneration will be roughly correct whatever the
frequency. However, since the level of feedback has
to be exactly correct for maximum performance in
this type of receiver, a fine adjustment is obtained
by varying the collector load resistor, VR1 achieves
this.

CONSTRUCTION

We are limiting ourselves to 20s. in this series and
3 '
o

1

}— Small holes drilled
through former

[/ ' N
/ 30 turns ‘
Fig. 2: The construction of L1.

VC1 and VC2 will take a handsome section of this,
so if we don’t want to go over the limit we shall
have to wind our own coil. This is a very simple
business and all we need is the plastic housing from
an old “Bic” ball-point and a couple of feet;of wire.
Two holes should be drilled through opposite faces
of the hexagonal (six-sided) body and thirty turns of
wire wound around it using the holes as terminal
anchoring points. The type and gauge of wire matters
very little, anything between 20 and 36 s.w.g. will do
—even plastic covered hook-up wire will do for
those without a supply of enamelled copper wire.
Figure 2 shows the construction of this. Coverage
with this coil will be from 5 to 15MHz but this will
depend on the actual capacitor chosen.

Note that the common connection of VC1/VC2
is not at earth potential, it is connected to the
collector and therefore it will have to be isolated

_ if a metal chassis is used.

Layout should not be too critical but do not try
crowding the components—construction on tag-strips
would probably be the easiest. .

. .. continued on page 222
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I. R. SINCLAIR

which does not employ some form of voltage

stabilisation, meaning that the voltage at some
point is held steady despite variation in supply
voltage or in current drain. The voltage from a
power pack can vary in both ways; ‘when the mains
voltage varies, then the output voltage varies in the
same ratio, and when the current supplied by the
power pack increases the output voltage falls because
of the drop across the internal impedance of the
power pack.

The simplest and least effective form of voltage
stabiliser is the decoupling capacitor (Fig. 1). When
the supply voltage changes, the voltage across the
capacitor changes much more slowly, so that the
voltage is stable for a short time. In this way rapid
changes of the input voltage (occurring in a time
shorter than the time constant of the decoupling
circuit) are stabilised.

=i =
Vin l l

R
Vout__'_‘_
o

Fig. 1.

THERE is hardly any piece of electronic circuitry

In addition, any extra
demand for current by the
device connected to the
capacitor can be supplied
from the capacitor (which
stores an electric charge)
for a short time so that

lised against rapid changes
of current.
the use of

These effects are illustrated by

decoupling circuits to prevent feedback of audio
output to earlier stages of an amplifier as in Fig.
2(a) and by the use of a decoupling capacitor on
the screen connection of a valve (to prevent negative
feedback due to voltage variations as the current
varies) as in Fig. 2(b). g

the voltage is also stabi-

b3 T
2= @

1]
Fig. 2: Typical decoupling circuits utilising a capacitor C
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The use of a decoupling capacitor, however, is not
very effective when very low frequencies are con-
cerned (hence the problem of stability in high-gain
amplifiers having good low frequency response) and
is quite ineffective when the steady voltage must be
controlled, as for example, in an oscillator circuit
where the frequency of the output is affected by the
supply voltage.

In pulse circuitry also, voltage stabilisation is
almost essential to avoid large pulses at one part
of the circuit affecting stages which are easily
triggered. Finally, when a power supply is used to
test “‘breadboards™, it is much more satisfactory to
stabilise the power supply than to have to build in
decoupling at every stage of the circuit under test.

Apart from the feature of stabilisation, many
stabilised supplies can be varied in voltage, and this
feature may in itself be extremely useful. A variable
voltage can, of course, be obtained from a normal
power supply if the mains feed is through a variable
transformer or if a potentiometer is used to tap down
the output.

The first method costs more than stabilisation,
however, and the second considerably raises the
impedance of the power supply, so causing large
voltage variation when the current drain changes.

Stabilising Elements

All voltage stabilising circuits require some source
of reference voltage to which the output voltage can
be compared or from which the output can be taken.
The three reference sources most often used are gas
reference valves, zener diodes, and batteries.

Gas stabilising valves (Fig. 3) are diodes containing
one or more of the rare gases found in very small
quantities in the air (neon, argon, krypton) at a
low pressure. At a low voltage between anode and
cathode, no current flows, but at a certain voltage,
the striking voltage, the gas is ionised and current
passes, causing the gas to glow.

A
/Strikinq voltage
Stabilised
K. (or running)
Symbol voltage
X 2
™Anode °
>
T—Cathode
. ) Current
Section ot
gas stabiliser Characteristic

Flg. 3: Cut-away view of gas stabliiser and its characteristics (right)




At the same time the voltage between anode and

cathode falls to a value called the stabilised voltage,
and remains at this voltage almost unchanged for a
wide range of currents. Gas stabilising valves, like
any other gas-filled .valve,” must be fed from a
resistance which can limit the current passing to a
safe value, because the voltage across the valve falls
as the current increases; compare this to a resistor,
where the voltage across the resistor rises as current
increases.
\ For this reason, gas stabilisers are said to have
“negative resistance”. The purity of the gas and the
material used to form the cathode (usually a rod of
molybdenum) and the anode (a cylinder of
molybdenum or nickel) greatly affect the usefulness
obtained with stable voltages of 45V, 75V, 80V, 90V,
105V, 150V and 180V (due to changes in the gas and
other materials used), and the striking voltages
which may be up to 50% greater.

- stabiliser;

Current
forward
Zener
voltage
Volts— ( Voits +
(Reverse) (Forward)
Action of Zener diode
Note: polarity shown
Is for zener actlon and
is opposite to direction
for conduction H Current
H reverse

Modern
+| (BS1991)

ymbel Zener diode characteristic

Fig. 4: The zener diode—semi-conductor equivalent of the gas stabi-
liser.

The zener diode (which should properly be called
the avalanche diode) is the semiconductor equivalent
of the gas stabiliser tube in its effects. When any
junction diode has a reverse bias applied, a very
small current flows due to the main current carrying
,charges in the semiconductor being attracted away
‘from the junction (Fig. 4) leaving only the charges
which are present in smaller amounts. As the reverse
bias voltage is increased, however, the charges which
are carrying the small current make more violent
collisions with the atoms of the semiconductor,
releasing more charges capable of carrying current.
These in turn are accelerated and generate other
charges by collision so that the current increases
very greatly for only a small change in voltage.
This process of creating new charges by collision is
very similar to the process called avalanche multipli-
cation which takes place in gas stabilisers, and has
the same effect, that the voltage is almost steady for
a very wide range of current when this effect is
taking place.

Zener diodes can be made for a wide range of
voltages from 1-5V to 180V and an equally wide
range of dissipation from $W to S50W or more, but
the higher voltage and higher wattage versions are
very expensive.

It is worth noting that a zener diode acts as a

diode when biased forward and stabilises when

biased back so that zener stabilisers appear to be
connected the wrong way round at first glance. By
comparison, gas stabilisers act only as stabilisers and
have no diode action where biased oppositely.

Batteries can also be used as sources of fairly
stable voltages. Though dry cells have a high internal
impedance making them unsuitable for maintaining
a stable voltage when the current drawn varies, they
can be used as a reference supply whose voltage is
fixed providing that practically no current is drawn.
Examples of circuits in which bafteries can be used
will be given later.

The simplest stabilising circuit consists of a

" resistor and a stabiliser gas

valve or zener diode, as T Vi
shown in Fig. 5. The resistor i R

is chosen so that the current 05

flowing through it is rather M3

more than the maximum : vout
demand, and the voltage i

across it is the minimum M

power supply voltage less the

stabilised voltage. When no —e

current is being drawn from W

the stage, all the design cur- &

rent will flow through the

when current is

drawn, it is taken at the expense of the stabiliser.
If more than the designed current is drawn, the

stabilisation will fail, and the voltage will drop

sharply. As an example, consider the problem of

supplying 10mA to an oscillator circuit at 9V, given

a “12V” supply which actually delivers about 12:5V

at zero current drain and 12V when 10mA are

drawn, Fig. 6(a). A 9V zener will be used as the

stabiliser, and the difference between stabilised

voltage and supply voltage (12—9=3V) must appear

across the resistor when 10mA are being drawn.

Fig. 5.

~—12V unstabilised

—V unstabilised

R1
R2 V out

Z1 z2

(a) (b)

Fig. 6:(a) Simpie zener diode circuit
(b) A second zener diode for addifional stabilisation

Since most zener diodes require at least 1mA
current through them to maintain the stable voltage,
we shall design for a current of 12mA through the
stabiliser, so requiring the voltage drop across the
resistor to be about 3V at 12mA. Using Ohm’s Law,
V=R X]I, this gives a value for the resistor of
3/120=250Q.

The nearest available values are 270€) and 2200
and to allow for a possible drop in the supply at
12mA, it is better to use the lower value, provided
there is no likelihood of causing over-dissipation in
the zener. When the load is not drawing current, the
zener diode will be passing about 12mA; when the
load is drawing 10mA the zener will be passing 2mA.
The maximum dissipation in the zener diode will
be when maximum current is passing at the stable
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voltage, i.e. 12mA at 9V=108mW and the maxi-
mum dissipation in the resistor is 12mA at 3V=
J6mwW.

A W zener and a W resistor would therefore
give adequate safety margins in this design unless
the load shorted, when the whole 12V would appear
across the resistor, causing a dissipation

\Z 12x12
2 - ~Z <
(I R or R) of 330 watts or about 1W.

For the design to be ‘“fireproof” therefore, the
resistor should be rated at 4 or $W. This calculation
has been done in detail because many users of
zener diodes are rather hazy about the dissipation
calculation.

The design of a gas-valve stabiliser of this type
follows exactly similar lines, but there is one impor-
tant difference. The gas stabiliser will not pass
current until the voltage across it has reached the
striking voltage, so that the voltage input must
always be higher than the striking voltage. If exces-
sive current is drawn, the valve will cease to conduct,
and cannot conduct again until the striking voltage
is reached.

Excessive current drawn from a gas stabiliser
therefore means that the voltage will drop sharply
(due to the excessive current) and will be unstabilised
until the current has dropped sufficiently to allow
the voltage across the stabiliser to reach the striking
. voltage—this may mean a long period of unstabilised

operation with large changes in voltage. A zener
diode, on the other hand, has no striking voltage.
The current increases smoothly as voltage increases,
so that stabilisation starts again whenever the
stabilised voltage is reached.

Simple stabilised supplies of this kind are quite
effective where low currents are drawn, as for
example, in the stabilisation of one stage of a circuit
(perhaps an oscillator) or when a transistor radio
is run from a car battery or a mains power pack.
When greater currents are needed, the dissipation
in the stabiliser becomes excessive.

When greater stability is required from a simple
stabiliser, two stabilisers can be used in tandem as
shown in Fig. 6(b).

\

Indirect Stabilisers

Circuits in which the stabiliser (gas or zener) no
longer supply the current taken by the load are
indirect stabilisers; almost without exception they
use the principle of the cathode or emitter follower.

In the circuit of Fig. 7(a), the gas stabiliser controls
the voltage of the grid of triode VI, which is con-
nected with the unstabilised voltage to its anode and
the load to its cathode. If the load current varies, the
valve acts to try to maintain a fixed voltage at the
cathode.

For example: if the valve used has a Gm of
SmA/V and is passing 30mA at the bias setting used,
then an increase of SmA in load current requires an
increase in bias of 1V which means that the cathode
voltage will drop by 1V. This could be otherwise
put by saying that the output impedance is 2000
(1V/5mA =0-2K =200Q).
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+ unstab. —unstab,

M e e

Fig.7:(a) Gas:stabiliser to control series valve stabiliser
(b) Semi-conductor version of (a)

Obviously, for stabilising in this way, the higher
the Gm used the better is the stabilisation, and
transistors with their high Gm figures (about 40mA/V
for each ImA collector current) make excellent
stabilising stages at the voltages at which they can
be used.

More Complex Stabilisers

The simple stabiliser is useful for many circuits
where the degree of stabilisation does not have to
be very great. The voltage can even be altered by
taking the grid supply from a potentiometer fed from
the gas stabiliser (Fig. 8), though this does not work
very well with transistor circuits due to the base
current drawn from the potentiometer.

Ra

RL Vout

Fig. 8: Modification to permit variable stabilised output voltage

Fig. 9 shows a circuit which has been widely used.
V1 is a pentode to which is applied both the gas
valve voltage and a portion of the output voltage.
The gas valve is used in the cathode of the pentode,
and a bleed resistor ensures that some current flows
through the gas valve even when the pentode cuts
off.

The output voltage is divided by the resistor
potentiometer chain and is applied to the grid, so
that any change in output voltage is divided by the
potentiometer ratio. This has the undesirable effect of
reducing the stabilisation, and a capacitor is usually
connected between the grid and the output line so
that full stabilisation can be obtained against rapid
voltage changes.

The bias on V1 is now the difference in voltage
between the gas valves and the voltage at the
potentiometer and this controls the current through
the valve. Any change in this bias changes the current
in the valve V1 which alters the voltage at the anode
which in turn changes the bias on the series valve V2.

Note that the anode load of V1 is split between



+ 450V ve ‘
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220k
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Fig. 9: Typical valve stabllising circuit with component values

VR150

output voltage and unstabilised voltage (to keep a
voltage at the anode in the event of failure of the
other resistor) and that a grid stopper is used
between the anode of V1 and the grid of V2 to
avoid excessive grid current if the load should be
shorted out.

+450V ‘m |
' I i +300V
In ' 0
out
220k
220k < 22K
geak
> oW d
.%150K
220K . — 220K L
-------- zsk
o} vR150 d
S1s0k
33k
am— -

Flg. 10: Practical circuit using a double-triode instead of a pentode

A more elaborate stabiliser circuit is shown in
Fig. 10. The stable voltage obtained from gas valve
or zener diode is used to bias one half of a long-
tailed pair, and the voltage obtained from a potential
divider across the output is applied to the other half.

Notes On Design

Though the design and construction of a stabilised
power supply is not particularly difficult, there is a
sequence of steps which should be adhered to if
trouble is to be avoided.

The choice of a series stabiliser is the first step.
For low voltages, a power transistor will be the
automatic choice, but for higher voltages both triode
and. tetrode (or pentode) valves are available.
Generally, for the simple circuits where a gas valve

controls the series valve directly, a pentode gives
better regulation, but requires a separate supply for
the screen. This separate supply may have to be
obtained from a separate rectifier.

For the more elaborate circuits, a triode with high
Gm and very low Ra is better. A valve such as the
type 6080 can handle very high currents and has
a large anode dissipation, but tetrodes and pentodes
can give good results when connecled as triodes.

The type of valve or transistor chosen depends
very much on the rating of the power supply—the
maximum current to be drawn must be less than the
current rating of the series valve or transistor, and
the power dissipated in the series controller must be
within the rated value.

The dissipation in the series controller is the maxi-
mum current (Imax) multiplied by the voltage across
the stage (Vv), and this voltage is equal to the
unstabilised voltage (at maximum current) minus the
stabilised voltage.

The rectifier stage must be able to supply sufficient
voltage at maximum current to maintain a voltage
across the series controller sufficient to pass maxi-
mum current through it. For this reason, transistors
and triodes are preferred for -elaborate series
stabilisers, since they can pass large currents at low
voltage differences. In general, for a 300V supply, a
350-0-350V mains transformer is the absolute mini-
mum which can be used and many commercial
designs use a 400-0-400V or 450-0-450V transformer.

Having selected the series controller, the maximum
output voltage swing required from the amplifier
stage is now known; it is equal to the grid base of
the series controller. If, of course, a simple circuiit is
being used, design stops at the choice of the series
controller! .

The anode load for the amplifier valve is now
chosen. It should be the resistor which will give an
anode voltage equal to stabilised voltage minus half
the grid base at a steady bias current of about 1mA;
this is about the maximum load and minimum bias
generally practicable, and some long-tailed, pair
valves may need more bias.

Remember, especially in the case of the ecircuit
of Fig. 9, that the cathode of the amplifier valve will
not be at earth potential, but somewhere around the
voltage of the gas stabiliser. Having fixed the load
and current for the amplifier, the cathode circuit can
be designed, either a stabiliser valve for the Fig. 9
circuit or a resistor for the Fig. 10 circuit.

Since the current and voltage are fixed for one
half of the long-tailed pair, the value of the resistor
depends on the current used in the other half. If this
is now chosen as ImA also the value of the resistor
is approximately:— Voltage of gas valve/2 in
kilohms.

The rest of the circuit almost designs itself. The
potentiometer chain across the output must deliver
voltage, at maximum setting, equal to the voltage of
the gas valve, and the minimum voltage is less than
this by the grid base of the amplifier, so that the
amplifier can be almost cut off. The output voltage
can then be controlled smoothly from minimum to
maximum.

Design refinements can then be added, resistors
to ensure that the gas stabiliser stays running under
all conditions, capacitors to ensure sudden voltage
changes cause a quick response, etc. d

When transistor stabilisers are being designed,

—continued on page 226
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EVERBERATION is an effect which can greatly
improve certain types of audio signal yet
one which is underestimated and not greatly

used outside professional recording studios. All of
us have heard artificial reverberation frequently,
even though we are rarely aware of it, because when
used properly, it serves to make a sound more
natural and not make it appear artificial.

A sound picked up on a microphone outside
sounds very different to one inside because a tiny
part of the signal picked up by.a microphone will
not be direct and will arrive after being reflected
from walls etc. These reflected sound waves are
almost impossible to identify by listening but
although the percentage of these reflected signals is
minute compared to the direct signal, their absence
is very noticeable. In fact, to simulate ‘out-of-doors’
conditions in a studio involves special techniques
and special rooms are used with high complicated
sound absorbing walls.

Sounds with no vibration appear dead and the
opposite applies—a sound containing reverberation
takes on life.

The author has a fair interest in old gramophone
records and has tried to improve the sound of these
in several ways. It is a relatively simple matter to
correct the frequency response of these and then to
chop the bass rumble and the top scratch but anyone
who has tried this knows that something is still
lacking—in fact, reverberation is the missing link.

Although originally designed for use with old
records, the unit can of course add “life” to any
sound. Modern discs are normally superbly recorded
and such a unit will add nothing, but recordings
made at home can easily be improved.

Pop groups frequently make use of reverberation
to increase the liveliness of their music but com-
mercially available units are not inexpensive and
usually need to be connected to additional amplifiers
and mixer units.

The reverberation unit described here simply
requires connection into the chain. It must be added
that the unit has not been tested in surroundings
of extreme high sound levels such as those produced
by pop groups and use in this way could cause
acoustic troubles since the spring used in the unit may
be almost impossible to isolate from excessive sound.
But for normal use—even with 12 watts operated in
an average sized room—it has proved entirely satis-
factory.

The ‘delay’ time in the prototype is extremely
short but is more than enough to add life to a
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sound. However, the principle holds good and it
should be a simple matter to adapt the unit to give
longer delays.

DESIGN CONSIDERATIONS

The reverberation unit makes use of a delay spring
—this is the principle adopted in most types—and
it is necessary to drive this spring at one end with an
audio signal and to pick it up at the other. The
spring keeps the sound going for a few fractions of
a second after it has been triggered.

Originally the unit was designed using telephone
pick-up coils to drive the spring and to pick it up at
the other end but experiments were relatively un-
successful due to the high power needed to drive the
spring.

The unit described here uses normal crystal pick-
ups—the type nearly always fitted to cheap record
players. These are very sensitive and in practice
proved ideal. These are widely available on the sur-
plus market costing upwards of 7s. 6d.

High quality is not really necessary on the pick-
up side because it comprises only a tiny fraction of
the output but despite this, care was taken in the
design of the amplifiers and other sections to keep
the quality as high as possible throughout, bearing in
mind that even minute distortion will add to the
whole chain if introduced in the reverberation unit.

For versatility an early prototype incorporated a
method of altering the spring tension, thus pro-
viding a method of easily adjusting the delay time.
There were considerable problems in this, though
later in the article an alternative method is shown
by adjusting the length of delay path. For normal
use however, the unit as it stands should prove
perfectly adequate.

THE GIRCUIT

The block diagram in Fig. 1 should indicate the
general operation of the unit, this is included since
the circuit—shown fully in Fig. 2—appears bewilder-
ing at first sight.

The input is connected directly to VRI. It is
assumed that most readers are using transistorised
equipment and this unit presents an impedance of
10kQ) which should suit most equipment. There is
gain in the unit and for use with high impedance
equipment it is perfectly satisfactory to include a
330k} resistor at the input and increase the value
of VRI1 to 250k} as in Fig. 3a. This attenuates the
signal but since low noise transistors are used no
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unacceptable factors are introduced when it is further
amplified.

Cl couples the output of VRI to the base of
Trl, a BC169C—a high gain, low noise transistor.
With R1 acting as its collector load this first stage is
directly coupled to Tr2, also a BC169C, which fur-
ther amplifies the signal. R4 acts as the collector
load and the output is taken via C3 to the drive
crystal, X1. The emitter of Tr2 is, raised to the
necessary operating voltage by R3 decoupled by C2.
R2 connects from here to provide the base bias for

/

Trl. This mode of connecting the bias ensures d.c.
stabilisation.

If it is found that VR1 is nearly always at a near
minimum setting (indicating high input levels) C2
can be left out or removed later. This will lower
the amplification of the amplifier by introducing
negative feed back thus also improving the quality.

If C3 were only to drive the crystal its value
need not exceed 0.1xF since it is feeding a high im-
pedance but in fact the output of this amplifier is
also taken to the final mixer unit. It is necessary to
amplify the original signal because of the losses
introduced at the mixer.

The pickup crystal, X2, has, like the drive crystal
a high impedance and it is important this is con-
nected to a high input impedance, in this case Tr3
arranged as an emitter follower stage (or common
collector as it is also known).

The input impedance, being high, necessitates a
capacitor of only 0.1xF (C5). The input impedance
of this stage is approximately the emitter resistor
times the gain of the transistor, in this case about
800, giving a figure of about 800k} which provides
a fairly decent match for the pickup.

The output from this matching stage is connected
via C6 to Tr4, a 2N2926G, and this amplifies the
signal which is finally coupled to VR2 via C7. The
excellent properties of the BCI69C are not really

required for Tr4 but if desired one

Attenuator could be used here without any
L ort] output mc’>ldihiﬁcatitons tofthﬁ cgcuit. 6
Input e output of the first amplitier,
LL—/g—‘-—" Delay {> » Mixer —o-ﬂ‘/o_ as we have already seen, couples to
" the drive crystal. It is also taken to
Amplifier 1 Attenuation Amplifier 2 Attenuation the top of VR3 in the mixer.
Medium Z in High Z in VR2 and VR3 consists of a

Medium Z out Medium Z out

Fig. 1: Block diagram showing the basic operation.

25k + 25kf) ganged linear poten-
tiometer and they are wired in

<]
s Swia
R8

Rl C4 |
100k 100pF = Yo .
i
i !
™ H
a1 BC169C 2uF = | o o
Input SW1b T
a - RO ¢ 2 R10 oV
l1C(>:MF 22k g 22kn |
3 ] -
3 (=l J2
VR c2 3 s 7 Output
10k0 2 3
32uF S VR2 3 VR3
T M § 25kn 25x0
[ i L [ [
L e [
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WAAAAAAAAAAAAAAAAASMAASN
Delay spring

Xtal 1
Drive crystal

Xtal 2
Pickup crystal

Fig. 2: The complele circuil of the reverberation unit.
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such a way that when VR2 is at maximum, VR3
is at minimum and vice versa.

In this way one control provides a smooth transi-
tion from maximum reverberation to nil reverbera-
tion while always maintaining the same level.

To prevent interaction between the two sections of
the control, R9 and R10 are connected to the sliders.
The combination of these resistors and VR2 and
VR3 give an output impedance of approximately
15k} which will be a close match to most transistor
equipment.

If unity gain is required from the reverberation
unit the output arrange-
ment in Fig. 3b should be
substituted.

SW1b

(b)

(a)
Fig. 3: (a) Modified input for use with high impedance source; (b)
Modified output with attenuation.

To enable the unit to be - —
connected at all times, = Enassse
SW1, a two-pole two-way B B
slide switch, is connected 5 7 e
in such a way that when e ' Y2 1’2i
the unit is off the input e s
and output are connected
directly together. C4, a
100pF capacitor, serves to B
decouple the two stages. ° A...)4dia
THE DELAY UNIT i o 3,32‘,::'
CONSTRUCTION 3,7 - T .
‘8 B Chassis 2
Although the delay unit : jLw J

comprises a simple alu-
minium chassis to which
the pickups are fitted and
to which the spring is 2
attached, care is needed in
the construction. Figure 4 —
shows the metalwork de- I A

f4——1
4"
tails which should be T e %
ils whi 's ou pre: . | 5},/ ED 3,‘.‘. '
: s ¥eYy

pared first. If when con B 8
structing the wunit it is

f%l 5

Cut out to sunt

|
|
1
|
sllde switch |
1

intended to build a longer 12
delay unit it is recom-

Ly

3l —gF

mended that initially the

unit is built on a chassis

with a 6in. bed as shown.

This will greatly simplify testing
and later it will only be necessary
to cut the chassis in half and add
a few more holes around the exist-
ing components.

The springs used can cause
quite a tension between the two
upright sections of chassis 1 and
16 s.w.g. aluminium is needed to
avoid distortion of the vertical
members.

Slight modification is necessary
to the pickup cartridges. First,
both needles must be removed. It
will be seen on inspection that a
small spring device provides the
locking in either the L.P. or 78
position. This must be removed and
be replaced by a screw, usually
6BA. This will firmly lock the
crystal relative to the mounting.
The turnover knob can be removed
and the spindle cut off if re-
quired, though this only improves
neatness.
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Fig. 4: The metalwork deluls for the two chassis.

Rear view of the completed unit.




Angular saw cut
in screw to form hook

T

Large washers

6BA spring should just
screw. touch pickup Delay
/spring
- Screened lead
'4hole to C'::y:l}al O to circuit board
allow for o Pickup
accurate
adjustment

7

/ (W i e
/ h \
Turn over knob Securin R
cutoff Hole for boit s Chassis
locking screw 16.sw.g aluminium

Fig. 5: The construclion around the drive and pickup crystals.

The cartridges are mounted by means of 6BA
screws passing through the base of the chassis and
the oblong holes which are standard. These oblong
holes make it possible to accurately align the cart-
ridges if the holes are out.

A further hole has to be drilled in the chassis to
take the head of the locking screw, its size is only
important in that it should leave plenty of space for
the head.

The spring itself is held by means of a 6BA screw
with an angular sawcut as shown in Fig. 5. Before
cutting, screw on a nut behind the area that will take
the cut since when this nut is later unscrewed it will
clear the odd burrs created by the cutting. Fit the
head of the screw firmly in the vice and use a hack-
saw at an angle for the actual cutting.

Two .large washers should be fitted as shown as
the screw passes through a }in. hole.

It is very important that adequate adjustment is
allowed for with the spring hooks as the spring
itself must be carefully positioned so that one coil
just touches on to the plastic needle holder which
transfers the movement to the crystal itself.

The spring itself should have it's final turn bent
at right angles and shaped to lock onto the hook.

The choice of spring is not too important; it needs
of course to be an expansion type of approximately
1in. diameter. The length should be between two;
thirds and a quarter of the length of the bed. Ob-
v1ously the spring should not be expanded beyond
its return position.

On the prototype the spring used was about 2in.
long unstretched and was from an old BSR TD2
deck. The springs may well be available as spares
but as previously mentioned its actual origin is not
too important.

Figure 5 shows in detail the construction around
one end only but in fact both ends of the delay
unit are identical.

The front panel should also be prepared at the.
same time as the other chassis; the size and drilling
details are shown in Fig. 4.

The two %in. holes on the right should line up
with those on chassis 1 to enable the two to be
bolted together.

VR1 and the ganged potentiometer VR2/VR3 fit
through the two #in. holes and the input jacks fit
into the }in. holes. SWI is a two-pole two-way slide
switch and as these vary in dimensions the cut-out
and screw positions will have to be worked out by
the constructor.

The narrow flap on the left hand side of this

Close-up view of the pickup cryslal.

chassis is designed to hold the circuit board and two

" holes 24in. apart will line up with the holes made in

this. The arrangement of the circuit board and con-
trol panel at right angles leads to a neat layout and
one that can be worked on readily.

Once the control panel chassis has been prepared
J1, J2, VRI, VR2/VR3 and SW1 should be mounted.
A simple tag with one earth connection and one in-
sulated connection should be mounted near VR2/
VR3 to provide an anchoring point for R9 and R10..

Figure 7 details the wiring. Note that C4 is con-
nected to the earthed tag mentioned above and to
the slide switch as there is not’ sufficient room for
it on the circuit board.

The input and output jacks are the 3-5mm type
and it should only be necessary to connect one
wire to these as the screw section is normally con-
nected to the earthing tag.

Screened wires in this section are not really
necessary since the impedances and the signal levels
are fairly low.

THE CIRCUIT BOARD

The majority of the components are mounted on
a piece of Veroboard, 0-15in. matrix, 24 X 2in.
(16 X 12 holes) with the strips running across the
shorter side. 24in. is a standard width in Veroboard
and the 12 hole length can be cut from a longer
length. .

It is necessary to drill out two corner holes as
shown with an %in. drill for the mounting screws
and to break the strips around this to stop the bolts
shorting them out.

The copper strips are broken at J2 and G6 and
jumper wires are connected from K1 to K7 and from
L5 to L13.

The arrangement shown in Fig. 6 brings all the
connections to row L and pins are soldered to holes
L2, LS5, L6, L7, L12 and L14 for connections to be
made later.

As Fig. 6 shows, some of the components are
mounted vertically while others remain horizontal.
All transistors are mounted in their ‘natural’ posi-
tions, that is none of their leads are crossed. All of
the transistors have one flat edge and if Fig. 6 is
followed there will be no possibility of wrong con-
nection. Make sure that all electrolytic capacitors
are mounted the correct way round, polarities are
shown in Fig. 6.
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Solder tag on reverse

1
N T
Fixing -[2 Tovr2
hole I3
4
5 To SW1
(+ve)
_|6 Toxtal 2
|7 Screen
8
9
10
1"
12 TovmRi1
13
To
14 xtal1
and
Fixing o 5  VR3
hoie 3

Fig. 6: The component layout on Veroboard. ’

When securing the circuit board to chassis 2 fit
a solder tag under the top screw and run a wire to
hole Cl, this provides the negative connection; the
battery negative lead also goes to this point.

Once the circuit board is fitted, the wires from the
control panel can be connected to the pins as
shown.

Wires must be run from L7 and L1 to XI, the
drive crystal. These wires need not be screened as
one side is at fairly low impedance. However the
connection from X2, the pickup crystal runs from a
high impedance to the high impedance presented by
Tr3 and a screened lead must be used here. The
inner should go to L6, the screen to L7.

[KY3
X}

L2

L2

LS

Battery
+ve

Fig. 7: Rear view wiring of the control panel.

Holes over '/ to take

wood screws of moveabie plate
Moveable plate

\\

\ |

12mm ¢ 1/é)
plywood base board
wood screws

1

wood screws

Fig. 8: Method of increasing delay period.
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Pickup mounting holes

The Veroboard layout; compare this with Fig. 6.

OPERATIONAL NOTES

Once the connections have been made the unit is
ready for testing. This is best done by connecting
the input to the volume control on a transistor
radio to J1 and using a crystal earphone with a 3-5Smm
plug in J2. The.radio should provide a choice of
different types of music and speech for testing. The
reason for the crystal earphone is that it will not
load the output and if there are any faults it is
easy to connect a crocodile clip to the earth of the
earphone and trace the signal through to establish
the position of the fault.

When all is well, turning VR2/VR3 should now
give a smooth transition between no reverberation
and all reverberation. If a radio is used it will be
noticed that the difference on music will be small
but considerable on speech.

One problem that was envisaged by the author
but which did not materialise was phasing. It could
be that the outputs of amplifier 1 and amplifier 2 are
out of phase and this will lead to no signal output—
or a weird one—at the centre setting of VR2/VR3.
Although not experienced by the author this may
occur and the connections to one of the crystals
might have to be reversed. If this does not cure it a
different spring almost certainly will.

LONGER DELAY

Once the reverberation unit has been built and
tested it is a simple matter to remove the delay
spring and cut chassis 1 in half.

The right hand section (viewed from the front)
should be screwed to a piece of 12mm (4in.) plywood
18in. X 2in. The other pickup section can then be
sited at an experimental length of
say 12in. from this and a longer
spring fitted. A series of positions
can well be drilled in the new
plywood bed.

It is well worthwhile experiment-
ing with various lengths and ten-
sions of spring, bearing in mind
the previously mentioned matter
of phase relationship which may
cause trouble.

Details of a cabinet are not
given but this can be made
easily from hardboard or plywood.

Fixed plate




Rear view of the control panel.

% components list

Resistors
R1  100kQ R6 1kQ
R2 68kQ R7 22MQ
R3 1000 R8 1kQ
R4 1kQ RS 22k Q2
RS 2:2MQ R10 22kQ °
All resistors 4 watt 109 types
VR1 10k Q log.

VR2 + VR3 25kQ2 + 25k Q2 ganged lin.

Capacitors

C1 10uF 16V C5 0-1uF polyester

C2 32uF 16V C6 10uF 16V

C3 2uF 16V C7 10uF 16V

C4 100uF 16V

Transistors

Tr1 BC169C Tr3 BC169C

Tr2 BC168C Tr4é 2N2926G or BC169C

Miscellaneous )
Two crystal pickups; two 3:5mm jack sockets; slide
switch, two pole two way; Veroboard 2}in. X 2In.
(16 X 12 holes) 0-15 in. matrix; PP9 9V battery; In-
sulated stand-off tag; metalwork and spring—see
text.

However, make certain that the combined chassis
are not fixed directly to the base but are mechani-
cally insulated from it, using foam rubber, since the
loudspeakers, which will presumably be operated
in the same room, will otherwise cause acoustic
troubles. :

In operation the reverberation unit has proved
entirely satisfactory, giving results better than hoped
for, even using the extremely short delay of the 6i=
bed.

P.W. BINDERS

Preserve your copies of Practical Wireless. Don't
let them become torn and dirty—buy a hard-cover
binder for 15s. 0d. from:

Binding Department,

IPC Magazines Limited,

Tower House,

Southampton Street,

London, W.C.2.

Price includes post and packing.
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OME of the more exotic DX on the medium
S waves is heard in mid-summer between the

hours of 0200 and 0400 GMT. Last year Kitwe,
Zambia 1070kHz was logged on July Ist at 0255hrs
by Harold Emblem of Warrington, Lancashire, and
Johannesburg 1286kHz by Glyn Morgan, Tredegar,
South Wales on June 22nd at 0230hrs. Others heard
in this country are Dar-es-Salaam, Tanzania 629;
Bloemfontein 782; Lourengo Marques, Mozambique
917; Pretoria 1268. New stations that could be
logged at this time are Abu Dhabi, Qatar in the
Persian Gulf, on 809; Radio Yaounde, Cameroon
on 998 with 10kW; Radio Angoka, Portuguese West
Africa, also on 998; The Voice of the Coast, Trucial
Oman 737.

During the evenings in summer, stations from the
Near East are often logged. From 2100hrs onwards
look for Riyadh, Saudi Arabia on 588kHz approx.
(it wanders); Jerusalem 677; Aleppo, Syria 746;
Beirut, Lebanon 836; Omdurman, Sudan 960; Diya-
bakir, Turkey 1061; Haifa, Israel 1097; Kuwait 1345;
Shkodra, Albania 1394; BBC Relay Masirah Island
1410. The Greek Armed Forces operate a number
of MYV. stations, two of which have been logged
recently—Thessaloniki 1178 and an out-of-band and
unlisted station on 1610kHz. Try the long waves for
a change and some interesting DX in the late even-
ing. The part of the LW band between 280 and
433kHz is clear of locals and contains a number
of Asiatics plus a few distant Europeans. The regu-
lars are Minsk, USSR on 281; Orenburg, USSR
300; Ashkhabad, Turkmenia 375; Kharkov, USSR
385; Minsk, 400; Oulu, Finland 433. A good out-
door aerial is an advantage on this band and a
screened lead between the aerial and receiver should
eliminate TV buzz.

It is now mid-winter in the Scuthern Hemisphere
and we are at the height of the season for Latin
American DX. Stations from the south of the con-
tinent appear at about 0130hrs GMT and gradually
increase in strength until sunrise. Brazilian stations
are usually very strong; look for PRA3, 860kHz,
Radio Mundial in Rio de Janeiro; PRF4, 940, also
in Rio; PRF8, 980, Radio Nacional, Rio; PRB9Y,
1000, Radio Record, Sao Paulo; PRGY, 1100, Radio
Nacional, Sao Paulo; PRE3, 1180, Radio Globo,
Rio; PRH6 1340 Radio Guarani, Belo Horizonte.
The language used in Brazil is Portuguese. Spanish
speaking Latin Americans include HIDK, 750kHz,
La Voz de Antiquoia, Medellin, Colombia; CX16,
850, Radio Carve, Montevideo in Uruguay; LR3,
950, Radio Belgrano, Buenos Aires; OAX4U, 1010,
Radio America, Lima, Peru; YVRS, 1020, R. Mar-
garita, Venezuela, CB106, 1060, R. Mineria, San-
iago de Chile; LR1, 1070, R. El Mundo, Buenos
Aires; CBI118, 1180, Radio Portales, Santiago;
CX140, 1400, Tacuarembo, Urugunay. The Voice of
America operates a station on Marathon Key in
Florida on 1180kHz which broadcasts in Spanish
and could easily be mistaken for a Latin American.
This frequency is shared with WHAM Rochester
N.Y. and Radio Globo in Rio, any of which may
be heard.

CHARLES MOLLOY
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MONTHLY
NEWS FOR
DX LISTENERS

ET another month has gone by and still the

i number of reports to this page is on the

increase; the first one this time comes from
C. R. S. Stacey of Tunbridge Wells who has a
Lafayette HA-700 and an indoor Joystick : —
4825 Radio Ashkabad, Home Sce. 1905-1945
4870 Radio Ceylon, Comm. Sce. 1707-1745
4965 Zambia in English at 1853-1928
4975 Radio Dushanbe at 1611-1637

21455 VOA, Tangier in English at 1435-1626

21480 RSA, S. Africa in English at 1800-1845

21485 R. Australia (Darwin) at 1417-1430

A new reporter this month is V. P. Smith of
Banbury who does not say what equipment he uses
but he managed to hear the following:—

9560 R. Amman, Jordon in English at 1706
9590 R. Vilnius, US.S.R. in English at 2230

11672 R. Pakistan in English at 1945-2030

11710 RAE, Argentina in English at 2300

11855 Jeddah, Saudi Arabia in French 2025

15160 R. Ankara, Turkey in English 2200-2230

15165 R. Damascus, Syria in English at 2030

15405 R. Kuwait, English news at 0800

Another new reporter is R. Blakey of Newcastle
upon Tyne who used an R107 and a 50ft long-wire
to hear some very interesting stations including:—

4810 R. Popular, Venezuela in Spanish at 0150
4980 Ecos del Torbes, Venezuela in Sp. at 0600
4990 Barquisimento, Venezuela in Spanish, 0600
5026 Uganda with news in English at 1800

9530 R. Afghanistan in English at 1800-1830
9545 R. Ghana in English at 2045-2215

15105 R. Japan in English at 2100-2130

15165 VOA, Philippines in English at 2200

15350 R. Lebanon in English at 1830

17895 Free China in English at 1800-1900

Roy Patrick of Derby sent in another interesting
report. He starts by saying that he has logged Radio
Australia on a new frequency of 21485 with sign-off
at 1330, he believes that this is the Darwin relay
station and he is correct in this assumption.

The full schedule from Radio Iran is as follows:
Foreign Service on 17735 and 15135 with English at
2000, Roy has also heard these broadcasts on 7064.
The Home Service operates on 11730, 7064 and 3998,
and a number of regional stations operate as
follows: Radio Tabriz, 6155, 7-5kW, 0220-2030;
Radio Rezaieh, 6940, SO0W; Radio Sakandaj, 6818,
400W; Radio Gorgan, 6520, 400W.

Roy has also received a press cutting from New
Zealand which gives the news that the off-shore
station Radio Hauraki has been granted a licence to
operate a private commercial station in the Auckland
area. Radio International which leases time from
NZBC will also have a licence to operate a private
commercial station in the same area. This is a
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THE BROADCAST BANDS
Malcolm Connah

reintroduction of private commercial radio in New
Zealand.

S. J. Plant of Cwmbran, Monmouthshire, describes
his equipment as “‘a domestic superhet complete with
images, and the antenna used varies from a 30ft
vertical (courtesy of T.V. rental company) to an 80ft
long-wire end-fed.” Some of the stations he heard
were: BBC, Atlantic relay, Ascension Island on
15235 at 0730; Radio Beirut, Lebanon. in English on
11785 at 0130 and on 11790 at 0230; Radio Pakistan
in English on 11672 at 1950: and Trans-World
Radio, Bonaire, Netherlands Antilles on 11820 at
0054.

Alan Crookes of Sheffield has a Unica UNR-30
receiver with a 120ft long aerial at 15ft and some of
the stations he has heard are: HCJB, Ecuador in the
13 metre band; Radio Sweden in the 19 metre band;
The Voice of Vietnam in the 19 metre band and the
Windward Islands Broadcasting Service in the
13 metre band.

John Adams also of Sheffield has a Veritone
CR-150 with a Joystick antenna and a Joymatch
antenna and he received: —

15165 R. Damascus, Syria at 2050

15345 Radio Kuwair at 1655

17760 Radio New York Worldwide at 2100

21480 RSA, S. Africa at 1823

21595 CBC, Canada at 1638-

T. R. Gibbs of Swindon sent in the following
list of stations that he has heard recently: Radio
Damascus on 15165 from 2145-2215; Radio Ankara
on 15160 at 2300-2330 and Radio Ghana on 9525 at
1445-1630.

Radio North Sea International

At the request of several people who have written
to me I will include some details about this station.
At the time of writing the short wave transmitter is
still off the air. On the 10th of April the station
re-opened on the new frequency of 1578kHz and

they were very apologetic about the interference that

they had caused to essential communications services.
On the afternoon of the 15th April, however, a
jamming signal was broadcast by the Ministry of
Posts and Telecommunications and the station went
off the air. I understand that they intend to start
broadcasting again as soon as they have had a chance
to change their frequency again.

Anyone who is interested in these broadcasts may
be interested in joining the Free Radio Association
whose address is 239 Eastwood Road, Rayleigh,
Essex. R.N.. announced that reception reports
should be sent to this address.

All reports, preferably in frequency order, should
arrive at 58 Kensington Gardens, Ilford, Essex by
the 17th of each month.



THE AMATEUR BANDS

David Gibson, G3JDG

SUGGESTION for something a bit different
A comes in this month from Alan Gordon,

G3XOI. He suggests that hidden stations in
D/F hunts may well appreciate a signal report. Alan
is often a hidden signal generator himself, running
700mW to 1W, and says he will QSL 100 per cent
for SWL cards giving useful information on his
sigs from ten miles or more. He is in the Chelmsford
area and lists the following D/F hunts for topband
enthusiasts to listen out for: June 14 and 21; July

19 and 26; August 23 and September 13.

The bands have been kind to the patient this last
month. John Young (Oxted) logged half Europe on
his Pye domestic receiver on 7 and 21MHz. J. Hind
(Manchester) reckons that 2400 until the cock crows
is the time to QRX on 7MHz if you want to bag
the goodies. Fill in the time until midnight by
digging a hole in the back garden. It’ll be handy
for a good earth and give the neighbours something
to talk about, too.

David Robsen (Co. Durham) admits that he is
weakening and listening on the amateur bands when
the BC bands are slack. (From killiwatts to milli-
watts?) He says that the RA prefix is worn by v.h.f.
types, but in the U.S.S.R. 28MHz is included.

High Logs

I have just joined the R.S.G.B. says J. Martin
(Edinburgh). The receiver is a DFG 24/2 which
duly reported signals on 14MHz from: AX3IAC,
AX3MO, AX4ABJ, AX5MF, JA1JAN, JAIWOX,
JAG6PVR, PYICAD, PY2BFO, PY7AOJ], PYOAWD,
TF2WKP, TFSTP, W5IU, W61Z, W7RS, ZM1BHO,
ZM3DI1J, 4X4RW, 4X4WP, 4Z4BJH. b

David Henbry (Rye), KW77, 7ft. vertical at 30ft.
reports on some very nice 14MHz DX sigs from:
AC3PT, AP5SHQ, FB8WW, FK8BH, FOS8AB,
FR7ZG, KC6BY, KS6DH, KX6VF, TISAT,
UA9VH/IT1, VK@HM, VQICD, VS5PH, YBOAAE,
YBOAB, YK1AA, ZD5X, 9VIPM.

D. Brown (Kent), QP166, CR100/2, 45ft. end
fed bagged these on twenty s.s.b. between 0600 and
0800: AX3AF, AX2PJ, AX2UDK, VE3AIJK,
VE2DDO, VK3LN, VK30B, ZL3GE, ZL3UY.

M. Bayes (Surrey), 9R59DE, 100ft. long wire had
a snuffle round 2IMHz. Aromas & la r.f. from:
CE3RR, CE6CA, CNSHL, CR6GA, CT2AT,
EA6DIJ, EASAB, EL2BZ, EP2FB, ET3RU, HCI1IC,
HS5BD, JAILCG, JA2LZN, JA3PDV, JASFZR,
JA6HSC, JA7GSN, JASAHH, JAQCUV/PI,
JHIFGS, JHIGNE, JRIVUH, JW7UH, K5QHS,
KG6BZ, KP40C, KR6HR, LUSDL, LX2LQ,
MP4MBB, PJ9JR, PZ2AH, SUICB, VEIASIJ,
VE2AQS, VE3GCO, VESNW, VE7ABB, VKS5BB,
VKSPB, VP9GE, VU2DK, W60JO, W7IX,
WASPDF/P/HC1, YA9VH, YVISA, ZD9BM,
ZE1GB, ZE2KL, ZMIAMK, ZM2MQ, ZM2NY,
ZM3QM, ZS1AK, ZS2PD, ZS3TV, ZS6IW,
ZX2DVH, 3Z8AJK, 3Z8JAC, 4U30V, 4Z4HF,
5Z4LR, 7Q7BC, 9G1GD, 9H1BA, 9Q5FM, 9Y4MM.
All these on s.s.b. with lowest report of 5 and 5.

A. Usher (Cheshire), B40, 80ft. long wire, deter-

mination, logged: AP5SHQ, CR6GA, DUIFH,
IROCM, JAIWTI, " JA6MBL, K6BW, K6ND,
KR6UYC, TF2WKF, VU20LK, VESUL VP7CG,
VK2AN, W5BG, W6DQE, YDICD, 9K2AV/A, on
21MHz s.s.b.

T. Maxwell (Lanarkshire) tells of hoards of a.m.
Russian stations heard on 28MHz. Other stations
heard on the CR70A and 18ft. end fed include:
EP2DX, SVOWK, UH8BX, UTS50F, ZS6BDD,
3V8AL and 9J2EJ, all on s.s.b. -

D. Clark (Bucks) has just completed a homebrew
receiver using a GC166 front end, single conversion
with a 1-6MHz i.f. Topband, yielded a signal from
9HI1BL at 469; while at the other end, on ten metres,
Desmond raised: CR6GA, CT3AW, CX2CN,
FL8MB, FR7ZW, HK3VA, HR2HHP, HS1ABC,
KG6AAY, KR6HS, KV4AD, PY2DVH, PZICU,
RAQABYV, TGIAU, VQ8CW, VU2KV, YAIEXZ,
YS2CEN, ZE6JN, S5H3LV, 5N2ABG, 5Z4MD,
8P6BQ, 9J2EJ, 9K2BG, 9XSAA.

Low Logs

1. Simpson (Newcastle upon Tyne), Marconi
Guardian receiver, 120ft. end fed had a session on
3-5MHz from 2105-0230. Results of the vigil in-
clude squeaks from: CR4BC, CTIMC, EASHA,
GC3UML, HMSKD, KZ5AE, OD5SDA, PIQHTR,
TW3AX, VOINP, VS6DO, ZzZX2DO, 5Z4KW,
9HIDA, ZS8AJK.

P. Johnson (Durham), RX60, PR30, a.tu. and
“various aerials” reports weak r.f. on 3-5SMHz from:
CTIMC, CT2AK, K10VO, K2RSR/VP9, PY7BFN,
TF3BV, TF5TP, VEIAIH, VOIFG, VP2V],
YVS5BTS, 6W8DY, 9H1BA.

S. Ireland (Kent), PW Clubman Mk. II, 19 set
variometer, 67ft. end fed has been burning the
candle at three ends. Surveillance times were 2230-
2400 and 0430-0630. Resultant vibration to the ear-
drums from: CO2FA, CT1BH, CT2AT, CR4BC,
EA8HA, HC4BS, HK3WD, HK3ACN, HK@BKW,
HP1JC, HR2PEV, JW7UH, IJXS8IL, KG4AS,
KZSDA, OA8V, PJ7CC, PZ1AH, TF5TP, TG9CD,
PY7AF, VEOMS, VP2EX, VP2SY, XElJ, XEIKS,
YVSBTS, ZL2BDK, ZIL2AJQ, ZL2BCG, LZ4ANH,
ZM3GQ, ZM3AAY, 4X4UF, 6W8DY, all 3-5MHz.
Steve queries the callsign OI3QA.

J. Cross (Dorset), AR88D, 60ft. end fed braved
7MHz and surfaced with: AX3A0W, AX3HW,
AX3ND, AX7KJ, CN8MN, OA4AB, PY2EWL,
PY4AP, VK2AVA, XE2IH, YVIAGT, YV20V,
YV4TI, ZS6BDO, ZL2PG, all on s.s.b.

D. Quint reports a heavy concentration of G
stations on 7MHz, which is ofien a good starting
place to begin listening to the DX.

Happenings

Very busy month is June especially for rally
enthusiasts. Contests include: June 6-7th, N.F.D.;
14th, microwave contest (above 1,296MHz); 14th,
DF event at Salisbury; 2lst, 4 metre portable;
28th, DF event at High Wycombe; July 4-5th,
1-8MHz contest; July 4-5th, 2 metre contest. Mobile
rallies: June 14th, Anniversary rally at HMS Mer-
cury, Portsmouth; 20-21st, Anglian rally at Ipswich;
21st, rally at Singleton Park, Swansea; 28th, Longleat
rally. '
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ireless

ractically

commentary by

HENRY

NE knack I did learn at
O Oxford, said Alan Brien,

was always to wait for the
second edition of any work of
scholarship. Only after all the
author’s friends and colleagues
had courteously put the boot in
could you be reasonably confident
that major errors, ommissions
and misprints were corrected.

I must confess that I feel the
same way about radio and audio
equipment. My son, who is one
of these mad rallyists, assures me
that the same ‘second-thought
syndrome’ is evident in the world
of the automobile. He, and I,
would not dream of purchasing
a prototype, even if we could
afford anything better than a ‘one-
owner, low mileage’ second-hand
model.

I can only hope that these re-
marks do not make too many
readers glance nervously over
their shoulders at that gleaming
‘new’ radio which has just: been
added to their insurable assets.

Those of us who are on the
mailing lists of equipment makers
are accustomed to receiving regu-
larly the details of modifications
to current equipment. The process
begins even before we have uyn-
packed the first of the new models
—as if some Johnny in a white
coat stood at the factory gates
shouting: ‘Bring that back, I
haven't finished making it yet!’

Sometimes it seems pointless;
half a sheet of foolscap wasted
on the instruction, ‘. . . for watts
read Watts’ or a note that where
a green wire is fitted the non-
existant black will no longer be

One knack ! did learn at Oxford . ..
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used for an earth return. But at
other times one studies the list of
necessary alterations, mentally
tots up the cost of the time needed
to make them, deducts it from the
profit on the sale and offers up
curses. .

Buttin: why can they not per-
fect the equipment before it is
allowed to leave the factory?

Henry: well, I don’t rightly
know. Let’s ask that Production
Manager who just by chance
happens to be passing through the
office.

He, poor chap, has to waffle
grandly about ‘a continuing policy
of improvement’ to hide the fact
that he blames it all on those
lazy blighters in Design. They,
with some justification, -pass the
ball back into production’s court,
and have a sideswipe at Inspec-
tion on the way.

‘We are given a basic specifica-
tion,” says an earnest-looking
graduate. ‘And we mock-up a
working model. From there,
someone else takes over and
costs it—’ )

‘—and what comes out is noth-
ing like the ruddy original,”
muttered his breadboard man.
Fairly new to the game, he still
resents his work being eschewed
in the name of the great god
Economy.

After that, the production line
starts swinging along and several
hundred sets have been made,
tested and packed before somebody
realises that changing the rectifier
from ABC rating to XYZ means
that the electrolytic capacitors
are going to last about as long as
it takes the first dealer to demon-
strate the junk. Immediately the
modification sheets are drawn up

. ‘we leave no stone unturned

. and better capacitors are
forwarded to distributors. Then
it strikes some boffin that the
resultant surge is going to strain
the emitter load of the output

pair . . . ‘in our quest for perfec-
tion . . .” and another emendation
is made.

“Bring that back, | haven't finished"’

But what about us? You and
me, Joe. We may have bought a
Superset Special, pristine fresh in
its polystyrene packing. Shall we
feel confident that we have got
the ultimate in Superset design,
or will there always remain that
niggling doubt that there have
been modifications that we shall
never know about?

I think of all those owners of
Mark I Buzz-Box amplifiers who
have been uneasily accepting a
hum level like the noise that -the
BBC are currently perpetrating
on the West of England Home
VHF (now that they have eradi-
cated the whistle). Mark II models
have the loudspeaker return lines
earthed to a different point on the
chassis than the outer end of a
bus-bar where the input sockets
are fixed.

Buttin: now you are invent-
ing ...
Henry: don’t kid yourself.

Some of these half-baked essays
in construction that reach the
showrooms would shame PW
readers with any pride in their
workmanship. And most of the
time the inadequacy is due to
sheer greed and shortsightedness
—a rush to get the thing onto the
market before it has been
thoroughly developed. Every new
set ought to be given a six-month
trial run in a houseful of growing
kids. And just now again some-
one in authority might care to
listen to the criticisms that feed
back from the dealer and his
service staff.



EXPERIMENTERS CORNER

A NOVEL AERIAL FOR VHF

HE idea for this particular aerial came one day

I when the author found himself gazing absent-

mindedly at one of those charming Chinese
wall pictures that are to be seen occasionally in
this country. These pictures are made of a frame
of iron wire on which are mounted pieces of thin
metal cut out to depict typical Chinese scenes such
as pagodas, birds and farm animals, not forgetting
the farmer. '

However, the author, with his one-track mind,
saw the wire frame as the basis of a u.h.f. slot
aerial! Further thoughts developed along these lines
and it became a ground plane and this led on to
thinking about the DDRR aerial that to date seems
to remain mainly a theoretical concept with little
published information on successful practical appli-
cations, especially by amateurs.

The DDRR aerial, or to give it its rather clumsy
full name of the Directional Discontinuity Ring
Radiator, is vertically polarised normally and was
first described by J. M. Boyer in 1963. Great things
were expected of the design, which is basically a
single loop aerial working against another loop on
the ground or a ground plane which must be some-
what larger in area than the loop. (Fig. 1.)

The aerial is tuned to resonance by the variable
capacitor and the feeder matched to the aerial by
adjustment of the position of the feed point X. The
various dimensions can be worked out for any
particular frequency from the following formule:

85

Height of loop H =F(M—HZ) ft
Circumfe f 1 C —-——2—5—2—ft
ircumierence o1 1oop ——-F(MHZ) o

i 28
Feeder tap X =m')ft.

The formula for the feed point assumes the use of
coaxial cable of about 52Q) impedance.

In starting to work out a practical design one is
immediately struck by the compactness of the aerial,
especially in view of the claims made for its per-
formance. Typically, on the 20m amateur band the
height would be only 6in. and the diameter of the
loop 54in.!

However, the author’s immediate problem was
poor reception of the BBC v.h.f. programmes. The
commercial receiver in use has a built-in aerial con-
sisting of a loaded dipole which gives fair results
when correctly aligned with respect to the local
station. Unfortunately, the receiver is also a piece
of furniture and its unalterable position in the
drawing room puts the dipole end-on to the station!

ARTHUR DOW

Feeder é/‘

Fig. 1: Layout of the basic DDRR aerial.

It would, of course, be simplicity itself to put up
an outside aerial but that project is a long way
down the list of “things to be done”. This is where
the Chinese wall picture and the DDRR aerial came
together and a design worked out for such an aerial
which could be hung on a picture rail in the correct
position for best reception, be near to the receiver
and yet still be decorative.

Edge turned over-,

.

»

12
~
Fig. 2: Ground plane formed from wire netting.

Construction

The ground plane in this case is made from wire
netting of about }in. mesh with the top edge turned
over to allow it to be hung on the picture rail. (Fig.
2.) The loop is formed from copper wire of 16 s.w.g.
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bent to the shape shown, before fitting 1t to the
ground plane. (Fig. 3.)

In the search for suitable stand-off insulators,
some were found with soldering tags at each end
and which were just the right height for the job.
Three were used but more can be fitted for addi-
tional rigidity of the loop if thought necessary.

16 swg 33 long
before shaping

Feeder tapping point

Fig. 8: Formation of aerial loop.

The loop is centralised on the ground plane and
the end of the vertical portion of the loop soldered
to the nearest convenient wire of the ground plane.
The three insulators were then positioned and like-
wise soldered to the ground plane.

3-i.nsulators
1 long

to receiver
Flg. 4: Completed DDRR aerial for VHF.

A suitable length of 72Q coaxial cable about &in.
diameter was attached by soldering the outer braid
to the ground plane and the inner conductor to the
tapping point on the loop. A co-axial connector was
fitted to the other end of the cable and plugged into
the receiver after disconnecting the internal dipole.

The completed aerial (Fig. 4) was then sprayed
with paint from an Aerosol can, the colour being
chosen to match the decor of the room. Before
painting, the insulators were temporarily covered
with Sellotape to protect them.

When the aerial is hung up the ground plane is
vertical and the polarisation horizontal as required
for the v.h.f. transmissions. The aerial should be
moved around until best reception is obtained. =]
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ISSUES FOR DISPOSAL
L.all 1968 issues of P.W.—G. Taylor, 57 Woodlawn Road, Fulham, London, S.W.6,
P.W. from June 1965 to September 1967 except for September 1965 and May 1967,
E.'for detalls.—D. Pearey, Hlm Baker Hal| Parry's Lana Bristol, BS9 1AD.
coples of P.W, and W.W, from 1831 to 1 939. The P.W.'s are 194647 and odd
s up to 1968.—L. Keyte 31 Greenfields, Redditch, Wor
a number of P.W.'s from 1955 to 1966. S.A.E. for detnlls.—L. V. Thomas, 60
Haverstock Court, St. Paul's Cray, Kent.
.over 40 copies of P.W. (1967 comple!e) (1968 January to July) with blueprints.
Sall or swap for stamp collection.—Cyril Timmins, 16 High Street North, West Mersea,
Colchester, Essex.
...May 1965-Aprll 1966, May 1966-August 1967, January 1968-March 1968.—S L.,
Stanbridge, 45 Roman Road, Worting, Basingstoke, Hants.
.P.W. from December 1983 to February 1866. Wil sel! or exchange for transistor
components —A. Beverldge, The Schoolhouse, Tibbemore, Perth.
..issues of P.W. from 1951 to 1866.—L. Levell, Popes Hill, Newnham, Glos.
1..57 Issues of P.W. from 1961-66 In excellent condltion. 47 coples before 1961 In
reasonable condition. S.A.E. please.—M. Pardoe, 3 Dunwell Avenue, Newby, Scar-
borough, Yorks.
=5, .many Issues of P.W. and P.TV.—J. Foy, 101 Sandringham Road, Blrmingham

.P.W. from January 1956-Aprll 1968 Inclusive. Will sell or swap for anything
lnterestlng electronlc or otherwlse.—I. R. W. Bram, 38 Mulrfield, Perth, Scotland.
68 Issues January-November. Also Radlo and Television Servlclng 1966-87
models.—A. S. Holmwood, 8 Dock Street, Pembroke Dock. Pembs.
.coples of P.W. from 1959 to 1967 (42 coples).—E. D. May, 104 Northumberland
Avenue Hornchurch, Essex.

W. July 1964 to Aprll 1966, May 1966 to February 1968 and P.E. October 1965
to’ February 1969 S.A.E. for detulls —I. P. Brockley, ‘*Torbeth”, New Road, Bignall
End, Stoke-on-Trent, Staffs.

30 coples (1950-1953) of P.W., 60 coples (1963-1968) of P.W. and 48 coples (1948~
1952) R.S.G.B. Bulletin.—W. H. ooker 45 Annesley Road, Greenhltl, Sheffield, 8.

.most coples of P.W. from 1961. S.A.E. please.—P. Barrow- Maudnley, 1a Wnll
Street, Buckingham.

.large numbers of P.W.'s and a full set of P.E. from start to May 1969. Offers.—
S. Hean, 29 Broadway, Helmshore, Rossendale, Lancs.

.all 1964, 1965 and 1966 Issues. All 1967 except July and the full set of 1968. Can
gnly dlsgo-e of in years.—d. Currie, 158 Hllihead Road, Kirkintiiloch, Dunbartonshire,

cotlan
Wcoples of P. f‘\’N P TV and PdE and 400 service sheets. Lurﬂe S.A.E.'s please.—
yne,

.numbers of P.W. In very qood condition.—A. $ Davy, 123 Chnpel Road, Bright-
lingsea, Essex.

.many Issues of radio magazines going back to 1946.—A. G. W. Thompson,
Thursley Conage, Chuvch Road, East Molesay, Survey

May 1963 and 1964, and D ber 1965 and
January and February 1966. —D P. Matthews, 18 Ouaan Anne s Gardens, Bush HIlI
Park, Enfield, Middx.

P.W, Issues Jnnunry to December 1968, January to October 1969 and Radlo' &
TV Servicing 195667, S.A.E.—A. S. Holmwood, 8 Dock Street, Pembroke Dock,Pembs.

.many lssues of P.W., P.TV,, W.W., P.E. and R.C. Wil dispose of In years
(12que —E.T. Bvudford 160 West Drayton Road, Colham Green, Uxbridge, Middx.

.most [ssues of P.W. from 1943 to 1967. Sell or exchanqe WHY.~W. J. Anderson
18 Stuart Road, Welwyn, Herts.

.an almon mint copy of No. 1, Volume 1 P.W. Offers 7—T. E. Phelps, 143 Barn
Moad Hariow, Essex.

BOOKS WANTED
.radlo and Television SerVICIng volumes 61-62, 62-63 and 64-65. Detalls to P.
Hoyle 95A PImlico Road, London S.W.1.

CORRESPONDENTS WANTED

.someone of my own age (13) who Is studyingfor the RAE.—Kenneth May, 71 West
Street, Erlth, Kent,

any rander who has modifled and HRO. Also any reader who would be wlilling
to sell me coil packs for this set and anyone who can glve me Information on the
OP 86.—lan Burr, The Hollands, Lower Icknleld Way, Chinnor, Oxon.

.a shortwave [Istener who Is also Interested In radlo and electricity in England.—
G Evelelgh 28 Relgate Avenue, Sutton, Surrey.

.anyone of my own age (18) who 18 Interested In amateur radlo In general.—
W, d. Cowell, 35 Bare Avenue, Bare, Morecambe, Lancashire.

_anyone of my own age (11) who'Is Interested In semiconductors.—Paut Mallon,
522 Tay Street, Invercarglll, New Zealand.

.anyone who knows how to wire up a crossover network In an audlo system. The
unit 1 am particularly interested in Is a Harrow 3-way crosuover network, model HN-3.
—T. M. Blea, ‘Tliings’, Fair Mile, Henley-on-Thames, Oxo

.anyone of my own age (18) who Is interested in short wave listening.—i. Simpson,
2 Taylor Cottages, Derryhale, Portadown, Co. Armagh, N. [reland.

.someone who speaks Enollnh Is about 17 years old and who Ilkes anything

ted with electr Cameron 84 Pownall Street, Masterton, New Zealand.

TAPESPONDENTS WANTED

.boy or girl of my own age (17). | have Philips cassette recorder and a Grundig
- track machine with speeds of 1§, 33 and 74 1.p.8.—Louls Smit, 42 Langton Road,
Montclalr, Durban, South Afrlca.

. girl with Interestin Amateur radlo orelectronics. About 16years old.—R. Colllns,
W7 Henlhﬂeld Chippenham, Wiits.

.near my own age (17) from the Hong Kong, Kowloon area who are llving In this
country 1 already have a pen friend In Causway Bay, Hong Kong and know a little
about the area. My tape speeds are: 1§, 32 and 74 1.p.a. and my hobbles are short wave
lIstening, tape recording and photograph nnd electronlcn —A. M. N, Hoare, 4 Falr-
field Drive, Whitburn, Sunderland, Co. 6

.someone of my own age (16) who I8 Interested In electronics and radlo. | have
a Ferauson 2-track machine with speeds of 1§ and 32 I.p.s.—R. Richards, 33 Rogers
Road, Canning Town, London, E.16.

INFORMATION/WANTED
&5 1;eévlce sheet for an Ultra T491 radlo.—D. Gregory, 53 Waelllnger Way, Lelcester,
.the addresses of the agents for Japanese transistor recelvers and in particular
"Challenoe" agent. Also detalls of connections to amplifier and swltching connec-
tions of the Minister Translstor Royal 410 tape recorder.—G. Kingston, Kruse Cottage.
Trevldlund Liskeard, Cornwall
loan of theoretical clrcult of Sound Sales amplifier type A-Z serlai A.50/75 and
tsone unit C51/2.—R. V. Flexman, Horseshoe Cottage, The Haven, Blilingahurst,
ussex.



BSR 4-SPEED SUPERSLIM
MODEL UA25 RECORD CHANGER

Plays 12°, 10° or 7* records,
Anto or Manual, A high

quality nnit backed by BSR
reliability with 12 months’

d
below 2iin. A%’-fo.oo/m
sTEREO/MONO PRICE £6.19.6 Post 5/

BSR A70  Stereo/M Transcripti
Auto Cglngu c:l:::;u:ngtylu n;:enn:: £ I 2' |9'6

BSR Minichsnger UA50 Stereo/Mono,
Sise 12 x Blin AC 200/250v. Post 5/6. £7' I9'6
GARRARD PLAYERS with Sonotone 9TA Cartridges.

Stereo Diamond/Mono Sapphire. 8P25 Mk II £14.19.6.
AT80 Mk II £14710.6. Model 3000 £12.19.6. Post 5/6.
RECORD PLAYER PORTABLE CABINET 75 /_
Space for amplifier and autochanger. Post 5/-.
RCS DE—LUXE 3 WATT AMPLIFIER. Ready made and
tested, A 2-stage unit using triode pentode valve, giving
8 watts output. Tone and volume controls. Isolated maing
transtormer. With knobs, loudspeaker and valves ECL82,

EZ80. Frequency response 50-12,000 ops. 89 /6
Sensitivity 200mV. Post 5/8.
R.0.8. TEAKWOOD BASE. Ready cut ont 77/6
for mounting (8tate player make and model)
R.C.8. PLASTIC COVERS FOR ABOVE 77 / 6
BASE. Durable tinted and attractive appearance.

EMI PICK-UP ARM. Complete with mono cartridge 29/6-
EMI JUNIOR 4 SPEED RECORD PLAYER
Mains operated motor, turntable and pick up 59/6

complete. Post 5/6,
HI-FI PICK UP CARTRIDGES

apo4 55/-; GP67 19/6, ACOS

L.P. ouly 10/6. All standard fixing complete with stylus.

ALL’PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE
9-12v. and 200-300v. D.C. operation. 8ize 13* x 1}* x 1°,
Response 27 ¢.p.a. to 25 Kc/s, 26 db gain. For use with valve

or transistor equipment. Pull instructions.

Brand new. Guaranteed. Details 8.A.E. I7/6 eaCh
NEW TUBULAE ELECTEOLY'HCS CAN TYPES

2 350V .. 2/6 | 100/26V £/- [ 164 16/500V 11~
4,350V .. 2/6 | 250/26V .. 2/6 | 50+ 50/350V 7=
8/450V .. 2/6 | 500/26V .. 4/- | 804+100/350V  11/6
16/450V .. 3/- 8+8/|50V. 3/6 | 32+ 82/250V 318
32/450V .. 4/- | 8+16/450V  4/- | 82+ 82/450V 8/6
25/25V .. /- | 16+16/450V 5/- | 32+ 32+ 82/850V 6/
50/50V .. 2/- | 32+382/350V 5/- | 100+ 50+ 50/350V.9/6

SUB-MIN, ELECTROLYTICS. 1,2, 4, 5, 8, 10 285, 30. 50, 100,
200mF 15V 2/-; 500, 1000mF 12V 3/8; F 25V 7'-
CERAMIC 1pF to 0.01 mF, 8d. Bilver m«:n 2 to 5000pF, Dd
PAPER 850V-0.1 94, 0.5 2’0 1mF 3/-; Zml'l 150V 3/-.
500V-0.001 to 0.06 8d; 0.1 1/- 0.25 lIG 5/-.
1,000V-0.001, 0.0022, 00047 001 0.02, 1 0 0047.01 2/6.
SILVER MICA, Close colnnnce 1% 2. 2-500pF 1/6; 580-2,200
pF 2/-; 2,700-5,600pF 4/-; 6,800pF-0.01, mid 0/- each.
TWIN GANG. “0-0" 2@pl’+170ﬂl‘. 11/-; 8low motion drive
385 4365 with 25 + 26pF, 11/— 500pF slow motion, standard
9/-; small 3-gang 500pF
gwnons WAVE. 8ingle 25pl‘ 11/— Chrome Telescopic Aerisl
n.
WHIHG Solid dielectric. 100pF, 800pP, 500pF, 7/- each.
TRIMMERS, Compression 80, 50, 70pF, 1/—; 100pF, 150pP,
1/8; 250pF, 1/8; 600pF, 760[)]' 2/-; 1000 pl’ 2/8.
nnc'm'mns COXTACT COOLED’ i wave 60mA 7/8;
85mA 9/6. SILICON BYZ13 6/-; BY100 10/-.
Full wave Bridge 75mA 10/-; 150mA 18/8; TV rects. 10/-.
NEON PANEL INDICATORS 250V AC/DC Red, Amber 4/-,
RESISTORS. Preferred valnes, 10 ochms to 10 meg.
iw,}w,1lw,80%8d.; 1}'8\1 2w.1/~; } w. 10% 6d.
HIGH STABXLITY tw 1% 10 ohms to 10 meg., 2/-.
Ditto 5% Preferred values 10 ohms to 22 meg., od.
E-WOUND RESISTORS 5 watt, 10 wltl, 15 watt,
10 ohms to 100K. 2/- each; £} wait. 1 ohm to 8.2 ohms 2/-.

Q MAX CHASSIS CUTTER

GPo3 45/-; GPYL 80/-;
CRYSTAL MIKE INSERTS
1§~ dis. 6/6. ACO8 1}~ dial 12/6. BM3, 1* dis. 9/6.

PORTABLE AMPLIFII ER

Portable mini p.a. system.
Many uses —ideal for
Parties, or as s Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc. Attractive
rexine  covered cabinet,
size 12 x 9 x din., with
powerful 7 x 4din, speaker
and four transistor one watt
power amplifier. Uses PP baitery
Brand new in Maker's carton with
full maker’s guarantes,

World famous make,

Only -7--5-/_ Pg/n
WEYRAD PS0—TRANSISTOR COILS

RASW Ferrite Aerial . 12/0 Spare Cores ... 6d.
Osc. PBO/1AC ........ Driver Trans. L 9/6
L». P50/2CC 470 ko/s. . 6/7 Printed mrcnlt. PCAI
8zd LF. PO/3CC . ... 1.B. g Gan, oo

oa 5,

Pll/l or P61/8
P51/3

Wamd Booklet o
oPTIL

/
Ferrite Rod 8 x }in. 4/-, 6 x }in. 5/-,

VOLUME CONTROLS | 80oum Coax 9. ya.
Long spindles. Midget Sise
5 K. ohms to & Meg. LOG or
LIN. L/8 8/-. D.P. 5/~ | 40 yd. 28/-; 80 yd. 40/-.
STEREQO L/§11/-. D.P. 15/- { FR

Edge 5K. SP Transistor, §/- | 1deal 825 lines.

yd.
WIRE-WOUND 3-WATT POTS. | WIRE-WOUNDS-WATT
Small type with small knob. STANDARD SI1ZE POTS.
Values 1002 to 80 K., s/ LONG SPINDLE 8/_
Carbon 80 K to £ meg. 10 OHMS to 100 K.

VEROBOARD 0.15 MATRIX
2} x bin. 8/8, 8} x 8}ln. 3/2. 8} x 83in. §/8, 8} x Sin. 5/2.
EDGE CONNECTORS 16 way 5/-; 24 way 7/6.
PINS 36 per packet 8/4. FACE CUTTERS /0
8.R.B.P, Board 0.15 MATRIX 2}in. wide 6d. per lin..
81in. wide 9d. per 1 in.; 5in. side 1/~ per lin. (np to 17in.).
8.R.B.P. undrilled ‘Hn. Board 10 x 8in, 8/-.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2§in. sides,
7 X 4in., 6/-;11 x 3in.,7/8;11 X 7in.9/8;18 x 9in.,10/6:
15 x l4in., 18/-; 9 x 7 x %in., 8/6; 14 x 11 x 2in., 14/6.
ALUMINIUM PANELS 18 s.w.g. 12 x 12in. 6/6; 14 > 8in.
5/8; 12 x 8in.4/6;10 x 7in.8/6;8 x 6in.2/6;8 x 4in.1/8.

1l-inch DIAMETER WAVE-CHANGE SWITCHES,

£ p. 2-way, or £ p, 8-way, or 8 p, 4-way 4/6 each. | p. 12-way.

or 4 p, 2-way, or 4 p. &wny I/ each. 1 inch DIA!ETEE

Wavechange “IAKITS 12-way, £ p. 6-way, 8 p.

A-vu!. 4 p. 8-way, 6 p. ny. 1 wller 1g/-, 2 wllar 18/-,
waler 84/-, 4 wafer ao/-. r 36/-,

TOGGL SWITCHES, sp. 2/6. ln dt 8/0 dp 8/8; dp. dti. 4/6.

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Senxitive .. 35/-
LOW RESISTANCE HEADPHO! 8- ohms 396
DE LUXE PADDED STEREO PHOKEM 79/8
““THE INSTANT"’
BULK TAPE
ERASER AND
I:'EECA%RDING
DEMAGNETISER 42/6
Post 26

200/250 v, A.C. Leaflet S8.A.E.
Minimum Post and Packing 2/6

List 1/

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

g & punch, an Allen screw and key
ﬁn

3in. 16/~ 17/0 14in. 19/8 1}in. 24/- 24  44/8
iin 16/- 1lin. in. 20/6 1%in, 28/- 2§in. 57/3
1in, 18/8 lﬁin 18/0 liin 21/8 2in. 89/- lin.sq. 38/6

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA. 8ize 4] x 2} x 2in. Metal case. 49/6
Crackle finish. Output terminals, On/off awitch,

Half Wave 0 volt 50mA. 8ize 2} x 14in, Snap ternmials 32/6

MAINS TRANSFORMERS ',
260-0-250 50 mA. 8.3 v. 2 II'IIDI. centre tapped g;e
38/-

AUTO EAISI‘OEH!H 0-115-230
60 w. 18/6; 150w. 38/-;
CHARGER TRAHSFOEIEEI lnnnt 200/260v.

v, l‘nmﬂ/Ontpnl

for 8oz 12v., 1} amp., 24/-; 4 . 88/~
PULL WAVE BE]’DGE CHAEGEE RECTIFIERS:
6 or 12 v. outputs, 1§ amp. 8/-; 2 amp. 11/-; 4 amp. 17/-

ALL MODELS “BAKER SPEAKERS” IN 8TOCK

BAKER I2im. MAJOR £8

30-14,500 c.p.s., 12in.
double cone, woofer and
tweeter cone together
with & BAKER ceramic
magnet sssembly having
s flux density of 14,000
ganss and a total flux of
145,000 Maxwells. Bass
resonance 45 c.p.s. Rated
20 watte. Voice coils
8 or 8 or 16 ohms.

Module kit, 80-17,000 c.p.s.

with  tweeter,  crossover.
baffle and
satructions, £10.19.6

BAKER “GROUP SOUND” SPEAKERS—POST FREE
‘Group 25°' *Group 35° ‘Group 50’

25 wait O BNS. 55'wate BE ENS. 53'ware 18 gNS.

TEAK HI-FI SPEAKER CABINETS, Finted wood lront

For 10 or 12in. round Loudspeaker £9.0.0.
For 18 x 8in. round Londspeaker .
For 10 x 6in. or 8in. round Louds; X
LOUDSPEAKER CABINEX WADDING 18in, wide, 8/—lt

Horn Tweeters 2-16kc/s, 1#W 8 ohm 29/6.

De Luxe Horn Tweeters 2-1B Kc/s, 15W, 16 ohm 59/6.

EMI Plastic Cone 2Hn 8 okm 17/6.

CROSSOVERS 3 or 8 or 18 ohm 18/6.

SPECIAL OFFER! 80 ohm, 2}in., 2¥in. dia.; 35 ohm. 8in.
26 ohm, 8in. dia.; 6 x 4in.; 8 3in.; 8 x Bin. |7/6 EACH
15 ohm, 7 x 4in. ; 8 x Bio. TYPE
8 ohm, 8 x 4in., 8 ohm, 2}in, 8in, Bin. 6 x 8in. 7 x din.
LOUDSPEAKERS P.M. 8 CHMS. 6}in. 22/6: 8 x Bin, 21/-:
8 x 2jin. 21/-; 8in, 85/-; 10 x 6Gin, 80/-.

5ln. WOOFER 8 watts max. 20-10,000 cpa. 8 or 15 ohm. 36/6
ELAC 8 in. De Lnxe Cemamic 3 ohm or 156 ohm 50/-.

8in LOUDSPEAKER., TWIN CONE 15 ohm 36/ .
RICHARD ALLAN 10 or 1%in Twin cone 3 or 15 ohm 39/6.
OUTPUT TRANS. EL84 etz. 5/-; MIKE TRANS. 50:1 5/-.

S8PEAKER COVERING MATERIALS. Samples Large 8.A.E.

SOUND ACTIVATED
PSYCHEDELIC
LIGHT

Fascinating light patterns
of Green, Blne, Red and
Amber. Works with any
mono or stereo amplifinr.
Inpnt required 0.2 watis.
A.C. mains operated. BSize
18 x 13 x 4in,

£12.10.0 gLl
ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES
ILLUSTRATED EAGLE CATALOGUE 5/-.

BAEGAIN AM TUNER. Medium Wave.
Perrite aerial. § volt.

Post Free

COAXIAL PLUG 1/8, PANEL SOCKETS 1/3. LINE 8/6.
OUTLET BOXES. SUBPACE OR FLUSH b/-,
BALA ED TWIN FEEDERS 1/~ yd. 80 ohms ot 300 ohms.
ACK socnr 8td, open-circuit 2/6, closed circuit 4/6;
Chroma Lead Socket 7/6. Phono Plnu 1/-, Phono Bocket 1/-.
JACK PLUGS 8td. Chrome 8/-; mm Chroma 2/6. DIN
BOCKETS Chausis 8-pin 1/6; b-pin 8/-. IN SOCKETS Lead
8-pin 8/6; 8-pin 5/-. DIN PLUGS 8-pin 8/0 5-pin §/-,
VALVE HOLDERS, 8d.; CERAMIC 1/-; CANS 1/-.

E.M I. 134 X 8in.
LOUDSPEAKERS

With fiared tweeter cone and ceramic
magnet, 10 watts.

e 45/-
8peech coll, 8 or 15 ohm,

Also with twin tweeters. compzz

BARGAIN DE LUXE TAPE 8PLICER. Cuts,
ms, joins for editing and repairs. With 8 blades

BARGAIN 4 CHANNEL TRANSISTOR MIXER

Add musical bighlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner 59 /6
with separate controls inta single ontvnt 9 voit. i

BARGAIN FM TUNER 85-108 Mc/s 8ix Transistor. 8 volt
Printed Circuit, Calibrated llida dial tuning £9 | o o
Walnut Cabinet. 8ize 7 < 5 x 4in, o .

ditto less cabinet £7. I 0.0

FM STEREO MULTIPLEX ADAPTOR. Por above or

general use. Ready made with 4 transistors, 99 /6
8 diodes.

BARGAIN 38 WATT AMFLIFEIR. 4 Transistor 69/6
Push-Pull Ready built, with volume control .9v.

NRADIC BOOKS * (Postage M)
Practical Transistor Receivers &/

Triple speaker system combining on ready cut baffle.
§ in. chipboard 15 in. x 81 in. Separate Bass, Middie
and Trebie ! and The
heavy duty 6 in, Bass Wooter unit has a low resonance
cone. The mid-Range unit Is specislly designed to add
drive to the middie register and the tweeter recreates the
top end ot the munsical spectrum. Total response
£0-15,000 cps. Fnll lnnrncﬂonl for 8 or 8 ohm,

TEAK VENEERED BOOKSHELF ENCLOSURE.
18 x 10 x 9 in. Modern Scandln"lln £s 5
fluted front design for Mini-Module. Post 5~

HI-FI STOCKISTS,

with crouover 3or8orld Practical Radio Inside Out 4a/1

ohms. 1 Practical § steuo mndboak KR Uh

Pocke 2d10 a/a

;';’“f’m;“l";" Touk Cabinet €5 | Radio Vaive Guide, Books %, S or 4 ea. 5/~ No. Sea. 6/~

5o 16 T.V. Pault Finding 406/625 lines B

lhoﬂwlva 'l‘nnmwr Rereivers .. .... 0 Bi—

MINI-MODULE Transistor Communleation Sats ... .. 8-
D= ure ns r Ce) '." g i

LOUDSPEAKER KIT Wireless World Badio Valve Data ... . ... 10/-

International Radio Statbons Guide 2/8

10 waTT 65/- carmiaces;. Transistor Circuits for Radio Controlled nmau 718

Valves, Transi and Diiodes . 10/8

CUSTOMERS FREE CAR PARK.

337 WHITEHORSE ROAD, CROYDON
Open 9-5 p.m. (Wednesdays ¥-1 p.m., Saturdays 9-5p.m,
Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door.

3 inch MOVING COIL METERS BRITISH MADE
Various calibzations/movervents, 500 Microamp; 3

1 Milliamp; 50-0-50 Microa.mp. etc. 8.A.E, for Hst

MAINS ELECTRIC MOTORS

(120v. or 240v. AC), 8ixe 2§ % 24 x 1}in.

Clockwise 1,200 rp.m. off lo.d Heavy
duty 4 pole 50mA. Spindle x 8/20
BAEGAII I 7 / 6 EACH

Post 2/8

8 tor 50/—; 8 for 80/~
CALLERS WELCOME,

Tel. 01-684-1665
219

S.R. Stn. Selhurst.



Never Built a Kit Before?

Why not prove how easy it is the HEATHKIT way.
Build one of these beginner kits.

Economy SW Receiver
Kit K/GR-64 £24.16.0
Carr. 9/-

Stereo Record Player
Kit K/SRP-1 £27.6.0
Carr. 11/~

Versatile
Service
YYM

Deluxe Car Radio

Kit K/CR-1 (less Spk.)
£12.12.0
Carr. 5/-

Kit K/IM-18U £16.14.0
Carr. 5/-

A WATYIMIT o

Severn AM/FM Radio
Kit K/Severn £18.18.0
Carr. 5/~

Car Tune-up Meter
Kit K/ID-29 £17.8.0
Carr. 5/-

. Model
Builders
' Tacho

Kit K/GD-69
£11.00

Carr. Paid

P
D.1.Y. 2-Speaker System
Kit K/SCM-3 (less cab)
£12.6.0

Carr. 6/-

Many more kits in the FREE CATALOGUE

Please send me FREE Catalogue.

si/7
DAYSTROM LTD.

[ GLOUCESTER GL2-6EE

» Schiumberger Company
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HOME RADIO (Components) Ltd.,
Dept. PW., 234 London Road, Mitcham CR4 3HD.
Phone 01-648 8422.

Purchase a Home Radio Catalogue, using the

Coupon below. Please enclose a cheque or postal
order for 12/6 (8/6 plus 4/- packing & postage).
Your catalogue will be sent by return of post.

Choose your components. In the Home Radio
Catalogue over 8,000 components are listed and
more than 1,500 illustrated. A comprehensive
index helps you to locate your requirements
easily.

Join our Credit Account Service. Full details are
enclosed with every catalogue.

Order your components. Having joined our
Credit Account Service, you may order either by
phone or post. If you phone out of office hours,
a recording machine takes your message.

Get started on that project! Whether it’s con-
structing or servicing work, the fact that you can
obtain the right components easily, without having
to chase from shop to shop, will put you in the
right frame of mind to make a better job of it.

Whether or not you want to use
the Credit Account Service men-
tioned above, you certainly need
the Home Radio Components
Catalogue, if you construct or
repair radio, television and elec-
tronic gadgets. By the way, the
catalogue contains six vouchers,
each worth a shilling when used
as instructed, and with the cata-
logue we supply a 30-page Price
Supplement and 2 Bookmark
giving electronic abbreviations.

Post the Coupon today,
with 12/6

The price of 12/6 applies only to
catalogues purchased by customers
residing in the U.K.

: Please write your Name and Address in block capitals I
i Name ..ivivverenirreeieennenins AeA0008EAERAR0000000 ] ﬁ|
b Address «oovvvecvee e R R Py ST I
| 1
I HOMERADIO(comPoneMS)LTD .................... i

'y
! Dept. PW, 234-240 London Rd., Mitcham, CR4 3HD }
[
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HIS wunit will switch itself on automatically

I when light is dim and switch itself off again
when light level increases. It is controlled by

the varying amount of light falling upon an ORPI2

light dependent resistor, (L.D.R.).

The ORPI2 is a cadmium sulphide photoconduc-
tive cell and its resistance in bright light is between
75 and 300 and in complete darkness is greater
than 10MQ.

Care should be taken that the leads are not bent
too close to the seal and heat conducted to the seal
should be kept to the absolute minimum. The unit
to be discussed contains a light-sensing element and
an electronic switch using a “Schmitt Trigger”
circuit.

THE SCHMITT TRIGGER |

An example of the circuitry involved is shown
in Fig. 1. Two transistors are employed with a
common emitter load—resistor R4. Transistor Trl
uses base bias network R1 and R3 which have their
values selected to ensure that Trl is normally biased
off. R5 and R6 comprise the base bias network for
Tr2.
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Fig. 1: Circuitry of a Schmitt Trigger.

Since Trl is normally off, its collector is near the
full potential of the negative rail and Tr2 is biased
on by a suitable choice of base bias resistor net-
work.

Should a negative-going input signal be fed to the
base of Trl and this signal be of sufficient magni-
tude to cause the transistor to begin to conduct, its
collector will then become less negative, reducing
the bias of Tr2 and so reducing its emitter current.
This then results in positive feedback via the com-
mon emitter resistor R4 which increases the emitter
current of Trl even further.

Cumulative action then takes places, switching
Trl and Tr2 off. Should the input signal be removed,
the circuit returns to its original state.

‘

The circuit shown in Fig. 2 has an extra transistor
added—Tr3—which carries the current to control
the bulb used in the prototype. The voltage at the
collector of Tr2 rises and this in turn raises the
voltage on the base of Tr3 thus switching it on
and causing current to flow through LPI.

R1Z R23
15k 10k0 2
3

-0

+0

Fig. 2: The light-opecated switch

Transistor Tr3 must be mounted on a heatsink
so that it does not overheat and thus maintains its
thermal stability. As it should not be made to pass
a high current continuously thermal runaway is un-
likely to occur.

ASSEMBLING THE UNIT

The circuit is assembled on a piece of Veroboard
measuring 14 X 1#in. The layout and wiring of the
components being shown in Fig. 3. The ORP12 cell
is mounted so that it protrudes over an edge of the
Veroboard and when the unit is mounted in a small

_________ ORP12

o_ Break in

4 copper
strip

——
To lamp

Fig. 3: Veroboard wiring and component Iayout(.
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plastic case, the cell can be mounted close to the
plastic so that it can pick up the light easily (see
photograph).

If it is decided to build the unit in a clear plastic
case such as that illustrated, the case may be sealed
with glue and so eliminate all possibility of dust
and damp getting at the “works.”

The mounting bolt for the Veroboard also acts
as part of the heatsink for transistor Tr3 and is
passed through the Veroboard and locked with a
nut. A space of about 4in. is left, then another nut
is fitted. The heatsink is then slipped over the shaft
of the bolt and secured with another nut. A washer
is then used, the bolt passed through the plastic
case and finally secured with another washer and
nut. If too much of the bolt is left protruding, it
may be cut off.

% components list

Resistors:
LDR ORP12
R1 15kQ
R2 10kQ
R3 1kQ
R4 3-9kQ All 20% IW
RS 10kQ
R6 12kQ
R7 4-7kQ
R8 3-9kQ
Transistors:
Tr1 OoCn
Tr2 OoC7
Tr3 0C82D
Miscellaneous:
LP1, (6V 0-06A), heat sink for Tr3, 12V supply.

The reason the author did not insert this bolt
from the outside of the case was that care must
be taken to see that no nuts or washers short out
the Veroboard strips and as a small-headed bolt
was being use, it was thought advisable to mount
it in the manner described.

The same care that one would exercise ‘when
soldering transistors (use of heat shunt, etc.) should
be shown. when soldering the ORP12 into the circuit.

USES

This versatile circuit may be employed in a num-
ber of applications. It may be used as an automobile
parking light which will switch itself on automatic-
ally at dusk and switch itself off in the morning. As
mentioned above, it should not pass a high current

during the day time so that thermal runaway is-

unlikely to occur.

It is however very important that the completed
unit when used in a vehicle should not be mounted
near the engine which when warm may possibly
affect the efficient working of the transistors.

Should the unit be built in a plastic box as des-
cribed, a rubber sucker pad should be fixed so that
the device may be mounted on either the inside of
the windscreen of the car or on a flat metal surface
inside. Some constructors may wish to glue a small
bar magnet to the case in order that the unit may
be attached to a metal part of the car.
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The ORPI12 should, when the unit is mounted
in the vehicle, be placed in a shielded position, fac-
ing downwards and to the inside of the car. If this
is not done, street lighting or the headlamps of
other vehicles may make the device switch off the
parking light!

It may be necessary to carry out a few experi-
ments to find the best place to locate the automatic
parking light to make sure that the light operates at
the desired level of illumination.

Constructors should purchase one of the non-
automatic parking lights that are available from
garages and chain stores and which are designed
to be clipped on to the side window of the car and
which will, when illuminated, show a white light to
the front and a red light to the rear.

It is possible that constructors building this unit
may not be mobile and in this case other applica-
tions can be found. It may be used with a relay in
the place of the bulb and used with a porch-light
so that when it gets dark the unit will trigger the
relay and switch on the light. |

Take 20—continued from page 203

EXPERIMENTATION

The value of C3 should be chosen so that the
tracking of VC2 gives the best possible results over
the band. It will also be found to vary with aerial
length and if an earth is used. VC2 and C3 can be
replaced by a separate control and various types
can be tried; where this is done R3 should be made
2-2k{} and VR3 omitted. -

Since the coil should cost virtually nothing to
wind there is plenty of room for experiment in this
direction.

Also try varying R2 by replacing it with a SOOkQ
pot. with 47k} in series.

The value of Cl also bears experlmentmg with
and the optimum value may well be less than 20pF
depending on aerial characteristics, Other transistors
can also be tried but some will be found to be
unsatisfactory in that it will be hard to control the
regeneration—this was found especially with the
BC109. The f. of the transistor should be at least
50MHz for satisfactory operation.

It is not an easy matter to add an amplifier to
this seb—though of course it can be done, since the
amplifier could affect the operation of this very -
simple circuit. In the near future I will deal with this
by describing a suitable amplifier in this series.



Mainiine 70ABD £64.0.0.

Mainline 7Z0ABD

The 70ABD is a fully integrated Preamplifier and Power Amplifier
to the specifications of the Pre-4 and 70AB. Size 63" X 153" X 43",
Recommended Retail Price £64.0.0.

Mainline 70AB power amplifier

The MAINLINE 70AB is d high fidelity power amplifier, which is in
every respect one of the finest units available on the market today,
regardiess of price. One of the main features of this remarkable
amplifier is its elaborate protection against short and open circuit,
and we can guarantee that it is virtually indestructible. Allied to
this is the very high power output {70 watts RMS) a frequency range
that is superb, and distortion well below 1% even at full output.
The unit is suitable for use in discotheques, groups, P.A_, etc., or
anywhere that high quality, high output is required. Coupled to our
Pre-4 Control Unit the results are quite remarkable. The Mainline
70AB main amplifier can be used with any other good quality

Mainline Pre-4 mixer
pre-amp control unit £24.0.0.

Mainline Pre-4 mixer pre-amp control
unit

The MAINLINE Pre-4 is a high quality control unit, which has been
designed specifically for use where mixing facilities are essential,
and features many facilities not normally feund on control units of
this type.

The unit has four individual inputs each with its own gain control,
plus separate, bass, treble and master volume controls, for versatility
in use. Inputs 3 and 4 are duplicated on the back panel so that if the
unit is panel mounted the two auxiliary inputs (which are suitable
for P.U. Tuners, Tape-recorders, etc.) may be connected from the

‘rear. As the Pre-4 is self-powered it can be used with any other

Power Amplifier, but has been designed basically as the control
unit for our MAINLINE 70AB Amplifier Module.

control unit.

Specification
POWER OUTPUT 70 watts RMS+1 db at
8 OHMS.

FREQUENCY RESPONSE 20-20,000 HZ 1 db.

SIGNAL/NOISE RATIO—70 db et full output.
HARMONIC OISTORTION less than 5% at
full output.

INPUT SENSITIVITY 700 mV at 20-30 K
OHMS.

SIZE 7"x 9" x 64",
A.C. FUSE 1-5 amps (British Standard).

Recommended Retail Price £35.0.0.

Specification
INPUTS VOL. 1 8 mV at 50K CHMS {mic). SIGNAL/NGISE RATIO Bettor than - 65 db.
VOL. 2 8 mV at 50K OHMS {mic). HARMONIC OISTORTION Less than 5%

VOL. 3 50 mV at 500 OHMS {aux).
VOL. 4 50 mV at 500K OHMS {aux).
50 OHM and 600 OHM Mic inputs may be
ordered at £2.0.0. extra per Input.
1 or 2 meg OHM aux inputs may be ordered at
no extra cost,

FREQUENCY RESPONSE 30-20.000 HZ +3 db.

at 1 velt.

BASS Contiauously variable 20 db at 100 HZ.
TREBLE Continuously variable 30 db at 10 KHZ.
SIZE124°> 6" x 44",

CUT OUT REQUIRED 114~ x 5.

FUSE 60 ma internally mounted.

Recommended Retail Price £24.0.0.
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for your components

stops you paying
through the nose
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NEW

' 70 watts

The results of the combined
resources of SGS and RCA. these
Universal Quasi Complementary
Symmetry Amplifier kits use rugged
NPN Hometaxial base output
transistors and provide full power
to bevond 20 KHz.

The alt silicon circuit with nine
transistors and eleven diodes
provides outstanding performance
for the most stringent requirements
of Hi-fi equipment manufacturers.

Each kit is supplied complete with
all semiconductors, resistors,
capacitors, P.C. board and heat sink.

12A ........E£7. 0.0,
254 ........£8. 5.0.
404 ........£9. 0.0.
70A .......£10.10.0.

Any two will make an
outstanding stereo equipment.

You could be paying too much for your semiconductors and electronic
components. One sure way of saving money is to buy RCA, IR, SGS,
Emihus, Semitron, Keyswitch, Plessey, Morganite, Litesold devices
(together with manufacturers’ application data) direct from us.

For example :-
PLESSEY SL403A

)

As described in Practical Electronics

Integrated Circuit (Dual in Line Package) Audio Amplifier
incorporating its own Pre-Amplifier. A Class A—B Power Amplifier
stage capable of delivering up to 3-5 Watts RMS. The SL403A can be
used to form the basis of a simple Audio Amplifier using a minimum of
external components, Complete with Data Sheet. 44/— each.

Pleasesendme ._.....

Pleasesendme .. ...
Please send me

faminterested in_..

L kitsO

Please sand me

Cash or cheques with orders please.

Name

To: MAINLINE ELECTRONICS LIMITED,
THAMES AVENUE, WINDSOR, BERKSHIRE.

Mainline Pre-4 mixer pre-amps control unit(s) {J
Mainline 70AB power amglifier(s} (J
Mainline 70ABD integrated pre-amp and

power amplifier(s) (J

... Amp Mainline Audio Amblifier kits.
Please send further data [
Please send me your price-list guide. | enclose 5/— {1

| would like further data on pre-amplifier and power supply kits before | order. (]

Address

A member of the ECS Group of Companies
N S0 BN ) BN A A G N A NN B RE A AN BN ES EN .
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MONO TRANSISTOR AMPLIFIER

A really high
fidelity mon-
aural amplifier
with perform-
ance character-
istics to suit
the most disy
eriminating
listener.
6 transistor
eircuit with
integrated
pre-am-
plifier assem+
bled on speciai prin-
ted sub panel. AD161-, ADI6
operating in symmetrical complementarv pair. Output
transformer coupled to 3 ohm and 15 ohm speaker
sockets. Standard phono input sockets. Full wave
bridge rectifier power supply for AC mains 200-240v.
ontrols: Bass, Treble, Volume/on/off. Function selector
for PU1, PU2, Tape, Radio. The HSL.700 s strongly
constructed on rigid steel chassis bronze hammer enamel
finish, slze 9% X 5 X 44in. high.

Sensitivity: PU1-50m/v. 66K input impedance.
PU2-110m/v. 1 meg input impedance.
Tape—110m/v. 1 meg input impedance.
Radio—110m/v. 1 meg input impedance.

Output power measured at 1Ke—6.2 watts RMS into 3

ohms. 5.8 watts RMB8 into 15 ohm. Overall frequency

response 30 c/s-18 Kc/s: Continuously variable tone
controls: Baas, +8db to—12db at 100c/s. Treble,
+10db to—10db at 10Ke/s. The HSL.700 has been
designed for true high fidelity reproduction from Radio

Tuner, Gramophone deck and Tape Recorder preamp.

Bupplied rwiy bum nnd tested, complete wlth knobs,

attractive front panel,

long spindles (can be cut to suit your housing require-
ments} full eircuit dlagram and operating instructions.

Our Bpecial
k] Pl;;;‘ £7' I9'6 P &P.7/8

SPECIAL OFFER ! !
Your wnuin to acquire a first class HI-PFI
LO SYSTEM at an extremely
modonte vru:ol

Beantifully made teak finish enclosure with most
attractive Tygan-Uynair tront. 8ise 164° high x 10}
wide x 6 deep. Fitted with E.M.I. Ceramic Magnet
13" x 8° bass unit, two H.F. twester units and
crossover. Power handling 10 watts. Available 3 or
15 ohm impedance.

8 Gns.

OUR PRICE WHILE
LIMITED STOCKS LAST  carriage 10/~

TRANSISTOR STEREO 8 - 8 MK 1]

Now using Silicon Transistors in first five stages on each
channel resulting in even lower noise level with itnproved
sensitivity. A really first-ciass Hi-Fl Btereo Amplifier
Kit. Uses 14 transistors giving 8 watts push pull output
per channel (186W. mono). Integrated pre-amp with
Bass, Treble and Volume controls. Buitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohma. Compact design, all parts
supplied Including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
no extras to buy. 8imple step by atep instructions enabie
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response -+ 3dB. 20-20,000 ¢/s.
Bass boost approx. to +12dB. Treble cut approx. to
—16bB. Negative leedbwk 184B over main amp. Power
requirements 25V at .8 amp.

PRICES: AMPLIFIER KIT llO 10.0; POWER PACK
KIT #3.0.0; CABINET £3.0.0. All Post Free.

Also available STEREO 10 + 10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT #12; POWER
PACK KIT #3.10.0

Clrcujt diagram, conatruction details and parts list
(free with kit) 1/6 (B.A.E.).

G“llAL PURPOSE HIGH STABILITY
ANSISTOR PRE-AMPLIFIER
For P.U. Tlpe Mike, Guitar, etc. and suitable for
use with vaive or transistor equipment. Can be

LOUDSPEAKER BARGAINS
bin. 3 ohm 16/~ P. & P. 3/-. 7 X Mn. 3 ohm 21/—, P

& P. 4/~, 10 x 8in. 3 ohm 27/8, P. & P. 6/-,

% bin. 3 ohm with high flux magnet 26/-. P. & P 4;
E.M.1. 13} X 8in. 3 ohm with high flux ceramic nugnet
48/ (15 ohm 45/-), P. & P, 6/-. E.M.1. 13 x 8in. 3 or 15
ohm with two inbuilt tweeters and crossover network
4 gns. P. & P. 6/~
BRANXD NEW. 12in. 15w. H/D Bpeakers, 3 or 15 ohms.
Current production by well-known British maker. Now
with Hifiux ceramic ferrobar magnet assembly £5.10,0.
P. & P. 7/6 Gultar models: 26w. £6.0.0, 35w. £8.0.0.
EM.I 34in. HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 chma 158/- each;
15 ohms 18/68 each. P. & P. 2/6.
12in. “RA”™ TWIN CONE LOUDSPEAKER. 10 watts
peak handling, 3 or 16 ohm 37/8, P. & P. 8/—.

35 OHM SPEAKERS
31in. 14/-, P. & P. 2/6; 7 x 4in. 21/-, P. & P. 4/-.
= o

ted trom 9-18v. battery suppiy or direct fromn
H.T. line 200/300v. Frequency response l5Hz—
25KH1 QGain 26dB. 8olid encapsuiation mize 11* x
; Brand new complete with Inatructlons.
Prlcel /8. P. & P. 2/6.

—= K"
<\ SPECIAL PURCHASE!
E.M L 4-8PEED PLAYER

Heavy 81in. metal turntable.

| Low flutter performance 200/
250v. nhaded motor (80v. tap).
Complete with latest type
lightweight pick-up arm and
mono cartridge with t/o stylli
for LP/78. ONLY 63/-. P. &
6/6.

QUALITY RECORD PLAYER AMPLIFIER MK
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
EZBO valves. Separate Baas, Treble and Volume controls.

VYNAIR AND REXINE SPEAKER AND CABINET
FABRICS. Approx. 54in. wide. Usually 35/~ rard.
OUR PRICE 15/~ per yard length. P. & P. 2/8 (win.
one yd.). 8.A.E. for sau_;Pleu.

BALANCED ARMATURE EARPHONE

Approx 70 ohm impedance. Can be used as ultra sensitive
mike or speaker. ONLY 3/6. P, & P. 1/6.

CRYSTAL MIKES. High imp. for desk or hand use.
High sensitivity, 18/8, P. & P. 1/6.

HIGH IMPEDANCE CRYSTAL STICK MIKES.

OUR PRICE 21/-, P. & P. 1/8.

HIGH IMPEDANCE DYNAHIC STICK MIKES.

High sensitivity, 39/8, P. & P. 2/6.

HONEYWELL MICROSWITCHES. 8/P, C/0. Push button
actlon. Rating 250v. AC at 15 amps. Bize approx.
1§ X # X §in. 5/ each. P. & P. 1/- (6 or more post free).

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow motion. Buitable for nominal 470 k/sc
LF. 8ize appox. 2x1x1}. Only 8/6. P. & P. 2/6.

with output transformer matched for 3 ohm
speaker. 8ize 7in. wide X 3in. deep x 8ln. high. Ready
bullt and tested. PRICE 75/-. P. & P. 6/—.

ALSO AVAILABLE mounted on board with output
transformer and speaker ready to fit into cabinel below.
PRICE 97/8-8. & P. 7/6.

DELUXE QUALITY PORTABLE B/P CABINET MK II.
Uncut motor board size 144 X 12In. clearance 2in. below,
5iin. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Size 18 x 13 x 8in. PRICE 78/8, . & P. 9/¢.

3-VALVE AUDIO
AMPLIFIER HA34 MK II.
Designed for Hi-Fi reproduce
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chaseis, size 77 w. X 47 d. X
41” h. Incorporatea ECCS83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can
be angled and rotated in any direction. 12 section Heavy
Chrome. Extends from 7in. to approx. 56in. Maximum
diameter §in. 10/~ each. P. & P. 1/6. 6 section Lacquered
Brags. Extends from 68in. to_22}in. approx. Maximum
diameter in. 5/ each. P. & P. 1/

BRAND NEW MULTI-BATIO MAIRE TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-26-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Blze 3in. long x 3}in. wide X 3in. deep.
Price 32/6, P. 8j-.

MAINS TBAHSPORMER For transistor power supplxes
Pri. 200/240v. Sec. 9-0-9 at 500 P. & P. 2/6.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. 14/6 P. & P. 2/8.
Pri. 200/240v. S8ec. 10-0-10 at 2 amp. 27/8. P. & P. 3/6.
Tapped Primary 200-220-240v. Bec. 21.5v. at 500mA.
12/8. P. & P. 2/6.

BATTERY CHARGER TRANSFORMERS. "00/"40v in-
put. Nominal output.for 6 or 12v. batteries 2 amps Bize
approx. 3° x 2}” x 23”. Br&d New. Price 81/-, P. & P. &/-.

HIGH GRADE COPPER LAMIKATE BOARDS.
8 x 6 X #in. FIVE for 10/~. P. & P. 2/~.

former matched for 3 ohm

speaker. Beparate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback llne. Output 4} watts. Front
panel can be detached and leads' extended for remote
of knobs, valves, etc.,

wired and tested tor only £4. 150 P. & P. /-

HSL “FOUR"™ AMPLIFIER KIT. Bimilar in a

DE LUXE STEREO AMPLIFIER

A.C. maing
200-240 v.
Uslng
heavyduty
fully isola-
ted mains
transform-
er with full
wave recti-
fication
glving ade-
quate
smoothing
with negli-
gible hum.
¥alve line up:—2 x ECLS86 Triode Pentodes. 1 x EZ80
as full wave rectifier. Two dual potentionmeters are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channpels can be
adjusted by means of a separate ‘Ralance’ control fitted
at the rear of the chassis. Input sensitivity is apprexi-
mately 300m/v for full peak output of 4 watts per charnel
(8 watts monn), into 3 ohm =peakers. Full negative
feedback in a carefully caleulated ecircuit, allows high
volume levels to be used with neghg:ble dutoruon
Bupplied complete with knobs, chassis size 117w X
Overall height including valves 5”. Ready built and tested
to a high standard. PRICE 8 gns. P. & P. 8/-

4-8PEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
SPECIAL OFFER! Famous GARRARD 3500 fitted Sono-
tone 9TAHCD Diamond Btereo Cartridge. List price over
£16. Lhinited Number &t £10, Carr. 8/6.
LATEST B.S.R. C109/A21 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £6.19.8, Carr. 6/6.
WIith stereo cartridge £7.19.8. Carr. 6/6.
LATEST GARRARD MODELS. Al! types available 1025,
2025, 8P25, 3000. AT60 etc. Send 8.A X. for latest Prices!
PLINTH UNIT8 cut out for Garrard Models, 1025, 2025,
2000, 3000, AT60, SP25. With transparent plastic cover.
OUR PRICE § gns. complete, P. & P. 8/6.

LATEST ACOS GP91/18C mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting hracket. 30/~,
P, & P.1/6.

SONOTONE 2539 Hlgh output Btereo Cartridge. T/O
stylus for Btereo/LP/78. Complete with universal mounting
bracket. List Price 48/7.

OUR PRICE 2§/—. P. & P. 1/6.

SONOTONE STAHC compnnble Btereo Cartridge with
diamond stylus 50/-. P.

LATEST RONETTE /0 IBEOICOIPA‘HIBLI
CARTRIDGE for EP/LP/Btereo/78. 3%/8. & P. 2/~
LATEST RONETTE T/0 MONO COIPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only 30/-. P. & P. 2/-,

HIGH GAIN 4 TRANSISTOR
TRCUIT

Type TAl

@ Peak outpnt
inexcessof 1}
watts.

@ All standar.
British compo-
nents

@ Built on
printed circuit
panel size 6 X 3in.
@ Generous size Driver and Output Tiaueformers.

@ Output transformer tapped for 3 ohm and 16 ohm
speakers. @ Transistors (GETI1l4 or 81 Mullard
ACI28D and matched pair of ACL28 o/p). @ 9 volt
operation. @ Everything supplied, wire, battery clips,
soller,etc. @ Comprebensive easy to follow inatructions
and circnit disgram 2/8 (Free with Kit). All parts sold
separately. SPECTAL PRICE 45/-. P. & P. 3/~

Also ready built and tested, 52/8. P. & P, 8/-.

1014 WATT HI-FI
AMPLIFIER KIT
A stylishly finisbed
monaural amplifier
with an output of
14 watts from
EL84s in push-pull.
Huper reproduction
of both music and
speech, with negli-
gible huin. Separate
inputs for mike and
gram allow recorda

'

to HA34 above but employe entirely different and
advanced circuitry. Complete set of parta, ete. 78/8.
P. & P. 6/-

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound
maing transformer, EZ80 rectifier and ECLB2? triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3.5 watts.
Volume and tone controls. Chassis size only 7in. wide
% 3in. deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with valves and good quality output transforiner.
FEW ONLY.

OUR ROCK BOTTOM 55/ P & Es
BARGAIN PRICE

and

to follow each other.
Fully shrouded section wound output lran!(olluer to
mateh 3-15 £ speaker and 2 independent volume controls,
and separate base and treble controls are provided
glving good lift and cut. Valve line-up 2 EL84s, ECC83,
EFs6 and EZ80 rectifier. Simple instruction booklet
2/8 (Free with parts). All parts sold separately. ONLY
£7.0.6. P. & P. 8/6. Also avallable ready buiit and tested
complete with std. input sockets, £0.5.0. P. & P. 8/6.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched pair) 15/—: V15/10p 10/— 0C71 §/-; 0OC78
8/—: AF117 8/8; 2G339 (NPN) 3§/-.

Set of Mullard 6 transistors OC« 2—0C45, AC128D
matched pair AC128 26/-; ORPl‘z Cadmium Bulphide
Ceils 10/8. All post free.

Open oll doy Saturday
Eorly closing Wed. | p.m.

A few minutes from South Wimbls-
don Tube Station.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST.,
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

MERTON, LONDON, S.W.19

(Please write clearly)

sEp e LN
Tel.: 01-540 3985 | SHARBGES 9 P. OX

gVEB.SEAS ORDEBB CHARGED
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the views expressed by correspondents

lE T T E n s W8 =8 W The Editor does not necessarily endorse
L]

Mains Colours

Mr. Baigent of High Wycombe
is one of many people who con-
demn the new mains-lead colours,
merely because they are used to
the old colour code.

I welcome the new colours as
[ can now wire up apparatus
without any danger of wrong con-
nections. This has proved difficult
in the past since I cannot distin-
guish red from green and some
rubber insulation left both these
colours looking very black.

Any change that eliminates the
need to reorganise colour is, in
my opinion, a change for the

better—J. Gallacher (Mother-
well).

Discarded material
boxes!

As a YL radio amateur, since
1936, may I point out that I have
had radio junk boxes since 1924,
and, although obviously no longer
a, young lady, still have several.
Also I have the usual “‘clobber”
that women acquire through the
years—cotton reels—(some empty
—they make good door stops)
cotton reels with varying amounts
of cotton, and sylko etc., pieces
of material, wool (well I may
want to repair that old pullover
one day) needles, pins. scissors.
tape measure and so on.

The only real difference is that
women do not call it junk! My
dictionary says that “junk” is “dis-
carded material”. It does not say
that it is unusable—-there is un-
told treasure in them there boxes,
so please all of you, respect each
others; I know which I prefer!
Oh, by the way XYLs (wives),
never attempt to dust “radio
junk”, it might shock you!-—Con-
stance Hall, GS8LY (Lee on the
Solent, Hants).

A reader comments

I was particularly interested in
Mr. Jobe’s comments on sound
from transistors (Letters, Feb.
1970). I also have come across
this effect.

I constructed a phase shift oscil-
lator using computer transistors
and 1 found that when the
oscillator was set to around 6kHz,
one of the transistors merrily
squeaked at 6kHz. I believe this
may be due to the Peizo Electric
effect.—P. Everett (Hull).

A cheaper way

I would like to comment on
H. C. Bennet-Clark’s article on
the repair of loudspeaker cones.
For loudspeakers with minor cuts
and holes etc. it is rather expen-
sive to pay between 12s. 7d. and
14s. 9d. for such a small job, so
1 bought myself a packet of tissue
handkerchiefs and a tube of thin
glue.

The method I employed was:
apply a thin coat of glue to the
speaker cone and to the tissue.
Place the tissue on the cone and
apply a little pressure. Leave this
to dry then if required, add an-
other layer of tissue and glue.—-
Jim Mahoney, (South Ockendon,
Essex).

The printed circuit

I feel I must point out that in
my humble opinion, the term
“printed circuit” is in many cases
misused. A printed circuit board is
one that has components actually
etched out on its surface during
manufacture, whereas a printed
wiring board has components
mounted on to a sheet and con-
nected by copper strips.—M. L.
Clayton, (R.A.F. Gutersloh,
B.F.P.O. 47).

XYL's unite

I cannot agree with F. G. Sad-
ler, G3UZ, in his article “Home
and Dry”, February issue of Prac-
tical Wireless. Not every XYL
conforms to the nagging, dense,
insensitive creature he portrays.

The radio shack in our house
is in a recess in the kitchen. It
measures  6ft. X 4ft. X 12ft. high,
and is filled from top to bottom.
From where I am sitting, I can see
my husband bent over his work-
bench (an old dining-table). On
his left is a 7ft. high shelving-unit
crammed with various wireless sets
in various stages of construction,
or destruction, boxes of transistors.
diodes, condensors, valves, etc..
etc., etc. A small panel of sockets
faces him, ready to connect any
of the umpteen cables that fes-
toon the shack. On his right are
some small shelves holding tools
and meters—at least that is what
they are supposed to hold. At the
moment, I can see a speaker.
screwdrivers of various sizes and
a tangled mass of spare cable.
Above all this is a loft, used for
storing larger spares, such as whole

wireless sets and cases which
might come in useful for that
thingummy he intends building
when he can afford it.

If a howl of anguish or a
heart-felt cuss-word issues from
the shack, I know that my hus-
band has reached for the solder-
ing-bolt, while keeping his atten-
tion on a very delicate joint, and
has found it sooner than he ex-
pected. But I don’t let it worry
me. If the bit breaks when he
drops it, I'll allow him to buy
another.

At the front of the shack,
edging out into the kitchen, sits
a hulking great B40 receiver. 1
was with my husband when he
bought it, and have even learned
what all the knobs, switches and

_dials are for. What's more, I en-

joy it!

I must be pne of the very few
XYLs who are allowed to enter
the Holy of Holies without pro-
test. When I clean the bench [
follow a very simple rule: Lift the
article, dust under it, then replace
it exactly as it was before. After
all. there just might be an impor-
tant reason for an expensive
meter to be sitting right on the
point of balance at the edge' of
the bench. When it comes to
cleaning the floor I have another
rule: Sweep round the larger ob-
pects, gather up the smaller ones
which obvionsly have been drop-
ped, then brush up everything
else. Carefully sort through the
dust, pieces of wire and cigarette
ends, picking ot the minute com-
ponents, crocodile clips, screws,
etc. Place all salvaged parts on a
saucer and leave on a clear space
(she must be joking) on the bench.

I do not, as Henry’s wife seems
to do, file magazines according to
the colour of the cover. 1 bung
them all in one ruddy great pile.
sorted neither by name nor by
date, and let him hunt happily,
secure in the knowledge that it
must be there, whatever it is.

As I write this, my spouse is
almost strangling himself in a
cable which loops from back to
front of the shack, with a grace-
ful but dangerous curl in the
middle. @

Perhaps I had better rescue
him. Or would that be construed
as interference?—Morag Greer
(Glasgow, W 4).
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NEXT MONTH IN
PRACTICAL

WIRELESS

MODULAR 3 BAND S.W. RECEIVER

The beginner will appreciate this simple
design for a short wave receiver covering
15 to 230 metres. The basic receiver will
give good results using headphones but
the extra audio amplifier on a separate
module can be easily incorporated to
provide loudspeaker reception.

ELECTRONIC METRONOME

A handful of components, quickly assem-
bled, build up into this highly accurate
Electronic Metronome. Giving sharp beats
at a rate varying from 025 to 4 second
intervals, this project has a wide variety
of uses in hobbies ranging from music to
photography. ’

VERSATILE 5/50 HAM-BAND
TRANSMITTER N

This transmitter will operate at 50 watts
input on the five major amateur bands,
from 10 to 80 metres. The main feature is
instant bandswitching with a minimum of
retuning between bands. A good solid
design ensures success by any con-
structor.

PLUS THE REGULAR “TAKE 20" AND

“I.C. OF THE MONTH"” FEATURES

AND OTHER CONSTRUCTIONAL
ARTICLES AND FEATURES

Don't miss your copy of the
August issue of Practical Wireless
—on sale 10th July—price 3s. 6d.

Voltage Stabilisation—continued from page 207

several points of difference emerge. First, the series
transistor is easily damaged if the output is shorted,
and commercial stabilisers use elaborate protection
circuits. Secondly, all the amplifying transistors
require a current drive to the base, and the zener
diode and voltage divider circuits must be able to
supply this current.

To stabiliser
—  transistor

i

potentiomt’r

+

Fig. 11: Compounded circuit using semi-conductors

Thirdly, long-tailed pair circuits are usually com-
pounded (Fig. 11) so that the final circuit can supply
sufficient current drive to the power transistor used
as the series stage.

More Advanced Methods

Many modern stabilised power supplies use a
“prestabiliser” stage. This stage consists of a band of
thyristors in place of the rectifiers of the conventional
power pack and controlled from a source of stable
voltage (gas or zener), so that the voltage output of
the rectifiers is already stabilised against load varia-
tion and this can be done better when the conflicting
requirements of main stabilisation are not required
(as we have seen, good load current stability requires
a low impedance output, good mains voltage stability
requires a high impedance series valve).

The circuit of Fig. 10 is also found greatly
elaborated with a valve or transistor used in place of
the cathode resistor of the long-tailed pair, com-
pounded long-tailed pairs, multiple series controllers,
additional stages of amplification, etc. ‘W

BLUEPRINT SERVICE

We would like to draw readers’ attention
to the fact that the BLUEPRINT SERVICE
has been discontinued and therefore no
further BLUEPRINTS are available.

QUERY COUPON

This coupon is available until 10th July 1970 and
must accompany all queries in accordance with the
rules of our Query Service.

PRACTICAL WIRELESS, JULY 1970
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DJ DISGO-AMP

DJ DISCO'AMP

The DJ Disco-amp has been designed specifically for use with
discotheques and has many exclusive features not normally found
on P.A. amplifiers. The unit will be of use to the professional D.J.
as well as in clubs and mobile discotheques.

The Dre-amp section features independent inputs and volume
controls for two mics with separate bass, treble and master volume,
plus two independent inputs and volume controls for turntables,
again with seDarate bass, treble and master volume controls.

A complete Pre-fade listen (P.F.L.) cueing monitor section is also
featured with separate input for headphones (cither stereo or mono)
with an independent volume control for headphone monitoring,
and a P.F.L. switch, so that either turntable can be monitored for
accurate cueing up of records. A mic over-ride switch is also added
which cuts the music volume by half so that mic announcements may
be made over the music without altering the volume controls.

The power amplifier section has an output of 70 watts R.M.S. into
8 ohms and has elaborate protection against thermal, short or open
circuit. The unit is designed for panel mounting.

SPECIFICATION

70 watts R.M.S. £ 1db at 8 ohms.
30-20,000 Hz + 3 db.

Less than 1% at full output.
Better than — 65db.

8-16 ohms.

Headphone impedance 8-16 ohms.

Variable 20 db at 100 Hz.

Treble control Variable 20db at 10 kHz.

Inputs: Mic 1 & 2 5 mV at 50 K ohms.

1 & 2 100mV at 1 meg ohm.

QOutput power
Frequency response
Harmonic distortion
Signal/noise ratio
Speaker impedance

Bass control

turntable

50 ohm or 600 ohm mic inputs may be ordered at extra Cost.
Size: Front Panel 161* x 7. Cut out 15}” x 6”. Fuses: A.C. 1.5 amp
(B.S.) mounted on back panel.

PRICE £85.0.0 inc. P & P.

'DISCOSOUND

DISCOSOUND PRE-4

This is a four channel fully
mixable pre-amp, with
separate treble, bass and
master volume controls, [ e I
and is completely self 6

powered. All four inputs 8 5 6 6 i 8

are by standard jack socket

ogdl_he fror;_t panel gilh éh: ;
addition of inputs 3 an % &

being duplicated on the back oy €
panel, with two paralleled

outputs also featured for

versatility in use. Frequency

response: 30-20.000 HZ + 3db. Signal/Noise Ratio; —65db.
Size: front panel 123 X 5% cut out required 113 x 4%,
Completely built and tested.

PRICE £18.0.0 inc. P & P.

DJ 30L PSYCHEDELICLIGHT
CONTROL UNIT - -

3 channel light control unit

that handles up to 1,000 k: 4

gaus per gh;mnel. Scpar:te - = e
ass, middle and treble Y s ¥ i

controls for full frequency G G Q ¢

separation.

Completely built and tested

PRICE £37.10.0 inc. P & P.

DJ 70S
INTEGRATED
MIXER-
AMPLIFIER

One of the finest units available on the market today, regardless
of price. The front end of the unit consists of a four channel mixer
with separate inputs and volume contiols, plus a separate bass,
treble and master volume control. One of\the main features of this
remarkable amplifier is its elaborate protéction against short and

open circuit and we can guarantee that it is virtuaily indestructable.
Allied to this is its very high power output (70 watts R-M.S) a
frequency response (30-20,000 Hz + 3db) that is superb, and dis-
tortion that is well below 1% even at full output. The unit is suitable
for use with discothedues, groups, P.A., clubs etc., or anywhere
that high quality high output is required. Size: 154in X 5in X 6in.

PRICE £55.0.0 inc. P & P.

Also available DJ105S 30 watt P.A. Amplifier. Similar specification
to above.

PRICE £35.0.0 inc. P & P.

DISCOSOUND 70 MAIN AMPLIFIER

A 70 watts RMS (8 Ohms) High Fidelity power Amplifler which
utitises all silicon transistors of modular construction and features
full automatic overload protection against short or open circuits.
Frequency response: 20-20,000 Hz £ 2db. The High output is
ideally suited for discotheques, groups, clubs, €tc., or anywhere
where retiability and quality are required. This unit is the companion
model for use with our control pre-amp Discosound PRE-4, or
can be used with any other high quulity pre-amp control unit.
Size: 77 X 97 X 6”

Completely built and tested on steel Chassis.

PRICE £30.0.0 inc. P & P.

For full details of these and all Discosound Products write direct to:—
DISCOSOUND, 122 BALLS POND ROAD, LONDON, N.1. Tel: 01-254 5779

Full money back guarantee if returned within 10 days.
All Discosound Products are guaranteed for 12 months.
Demonstrations given at any time.
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AL 8/- 0C170 5/
ACI8 2/6  0oC171 4/-
an1e7 8/6  0C200 Big
AIT128 2/6  0C201 i
AC176 5/- 26301 F1]
ACY17 8/-  2G303 26
AFII4 4/~  9N1302-3 di-
AF116 $/86  2N1304-5 5/-
AF118 8/6  2NI306-7 &
AF117 8/86  2N1308-9 B
AFLED 12/6  2N3819 FET. 8/-
AF186 10/~  2N3844A &f-
AF139 10/- Power

BFY50 4/- Transistors

BEY26 7/86  0C20 18-
nAY: 8/- oce3 19/~
BAY?27 8/- 0C25 /-
BaY28 8-  0C28 5/
BAY29 3/- 0C28 A
BSY954 8- 0C35 5/
0C41 2/6  0OC36 bl
0C44 2/6  AD149 L/~
0c4s 2/6  AUY 10 20/~
oc71 2/6  2N3035 16/-
0c72 2/8 8034 L~
0C3 3/6 Diodes

0C81 2/6  AAY42 3-
0C81D 2/6  OAS1 &=
OC8ii 4/-  0A79 1/m
0C139 2/86  OASl 1/
0C140 8/6  INS14 e

Packs of your own choice up
to the value of 10/- with orders
over £

FREE!

RETURN OF THE UNBEATABLE P.l,
PAK. NOW GREEVAETER VALUE THAN
R

duct. 1

Full of ghort lead i ]

components, approx. 170. We guarantee at least 30
really bigh quality factory marked Transjstors PNP
and NPN, and a host of diodes and l'ect,lﬂl:‘l':t Mount.ed

on printed circujt panels. 1.
to give some on the t it

PI PLEASE A8K FOR PAK P.1.
2/- P. & P, on this Pak

oNLY 10 /_

DEPT.D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSE
TELEPHONE: SOU ND (0702) 46344
NEW UNMARKED UNTESTED PAKS | NEW TESTED & GUARANTEED PAKS
B78 |2 Integrated Circults. Date and Circuits Iu [} B2 4 Photo OellA, Sun Batteries .3 to .5 volt, Io
of types, supplied with orders. = 5t02 -
B8O Dual Trans. Matched O/P pairs NPN. '_I HS 4 BYI1278ilicon Recs. 1000 P.1.V. 1 amp. &
8 gil. in TO-5 can. |ﬂ|-- 4 Plastic |0/
—— | B9 1N4007 8il. Rec. Diodes. 1,000 P.LV, !
B82 0C45., OCS8ID and OC81 Trans ! 4 ' 10y
10 Mol laatipe. 10/- = 1 amp. Plastic. 0
L — BS8I1 Io Reed Bwitches, mixed types, large [ {1 Iﬂ
B83 200 Trans. Makers rejects. NPN/PNP. IO'I- and small. (it
SiLTsnd(Gern: | | B89 PG Light Sénsitive Cells. Light Rea. | (/.
B84 Iw 8ilicon Diodes DO-7 glass equiv. to Ioll_ 400Q Dark IMQ [
9400, 0202, "] Bo1g NKTI68164 PNP Germ. TOS (/.
B66 | 5Q Jiien quality Germ Diodes. Min. glass 10/ ———edulvalent o 0G4, 0G4S f
/"] 3924  NEN. Bil. Trans. A06 BSX20 2N2369 ().
}# N — 500 MHz, 360mW. i
86 8il. Diodes sub. min. IN914 IN9IB ! e
50 oee R and INSI6 | Q. | pos §  GETII3 Trans. equiv. to ACY17 to ]u
R e S L ACY21 PNP Germ. i
B8 Germ. PNP Trans. equiv. to 0044, |- | 598 2N3136 PNP Bil Trans, TO-15, HFE |() |
100 55: 55T, shee 10, 5 100500 10, 600mA. Bo0nHs. |0 .
BSS 8il. Trans. NPN, PNP, equivalent to f :1:1:3 XB112 md X B102 equ equiv. to ACl‘26
0 10 10
0C200/1, 2N706A, BSY95A, etc. [ xal AC156, OCB1/2, 0C71/2, NK271, etc. "
B60 7 Watt Zener Diodes. Mi ltages. | BY9 Capacltors, Electrolytics, paper, silver |y [_
Io R N e e ”]'/ L 200 mle& etc. Post and packing, this Pak In.'
MO 16 | pme: Formmay e 00-1000 Volts. | g/ | 14 950 Mixed Resistors, Post and packing 2/-. |0_/_
HE 250mW. Zener Diodse DO-7 min H7 Wirewound Resistors. Mixed Values. o
40 Glass Type. AV.40% Good In 40 Postage 1/6. Io/
Complimentary Set, 2/6 v .P.O(.: RELAYSd - 8 FOR
arious Contacts an ol
INEN/FINE Genm: Resistances. 20/-
Trans., Pak F.3. PAIR Post & Packaging 5/-
* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE *
SEND FOR OUR FREE LISTS and CATALOGUE | NO CONNECTION WITH ANY OTHER FiRM.
OF ALL OUR PRODUCTS. CHECK YOUR OWN | MINIMUM ORDER 10/-. CASH WITH ORDER
EQUIVALENT WITH OUR FREE BUBSTITUTION | PLEASE. Add 1/- post and packing per order OVER-
CHART. SEAS AND EXTRA FOR AIR MAIlL.

Fully guaranteed
Individually packed

ap to 10/,

P. G. RADIO LTD.
170 GOLDHAWK RD., W.12
01-743 4946

Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

MANY OTHERS IN STOCK include Cathode Ray Tubes and Specisl Valves, U.K. Orders
1/~; 10/- to 81 2/-; over 21, 2/- per £1; over £3 post Iree. C.0.D. 4/- exirs

m ALL valves

29/41ft. AERIALS each conslsting of ten 3it. iIn. dla.
tubular screw-in sections. 111t. (6-section) whip aerial
with adaptor to fit the 7in. rod, Insulated base, stay
plate and stay assemblies, pegs, reamer, hammer, etc.
Absolutely brand new and complete ready to erect.
In canvas bag £3.9,6. P. & P. 10/6.

METERS Full List of our very larpe

stock of meters on request.

guaranteed
VALVES TRANSISTORS, ZENER DIODES etc. brand
CYSL  7/-|EF36  3/4|0B2 O-10AS  2/6/0C2 15/ 0CITa 76 SFRS @16 AFIS 10 CRE3/20 10/-16P25  11/-|10AQs  7/9)5033  32/8
DAF96 7/9!EF37A 7/_|PABCS80 7/8| OAl0 8/—| 0C35 8/6/0C200  6/-|3N128 17/6{AF139 10/—|CR83/30 11/6 |68A7 ?/-|19G3  70/-/6057  10/-
/ = 1 i / A
DFe6  7/6|EF3e  e/-|Pcor  9)-|0A70  2/-|0C38  8/6(0C20t  7/6|3N139 35| AF178 12/8|CR325/025 lemazar 6/6|15G8 20/ |60s0 7/
0A71  '2/-|0C44  4/-[0C206 10/-|3N140 19/6|AFY19 28/6 16/~
DK96  7/6|EF40  1g/-|PCooo  9/8 e < 68C7  18/-|19H4  85/-|6064 7i-
OA79  1/9/0C45  2/6|IN21  3/6|3N154 10/-|ABY26 5/6 CRS3/40 12/6
DLO2  6/8|EFil  12/8|PCCB4  6/8| 04dT  1/8|0GT0 /o |INGIB  Bio{3NIud 30/ |ASY28  Ga|Grirs o) |9SCTGT 6/-|20P4  17/-|6065 13/
e o e R, 1e[0AZ00  19|OCIL  g/|IN2>  12/-|3FR5  7/9|BAWIO B/6(GET1l5 9-(69G7 &/ |20L6GT /36080 37/
DM70  6/-|E 9/71PCCI8Y 11/8[0a000 2/-|0C72  4/-|IN43  4/-|12FR60 14/9|BC107  §/6 GETII6 8/~ {6897 /8/30C15  18/-|6146  28/-
DML  7/6|EFS5 /8| PCES00 15| oazle  7/8|0chs  110-|INve  4/-|1anh " g/ lboies o |abora’ 53 [68J7GT e/6(s0CI7 16/-(s020  38/-
Dyse 6/ |EF86  6/3 PCFS0  6/8| 04911  9/6/0C75  4/6|IN702-7267/3|283038 10/-|BCY10 9/—|sDoes 6/3[68K7  7/-30C18  16/-|9001 3/
DYs7 =~ 6/6 EFS9  §/8|PCF82  €/81G 7000 11/-|0C76 B/~ |IN748A 05904 27/8|BCY72 7/9(8D94g  ¢/6 [0SL7GT €/6|30F5  16/8/9002  4/6
DY802 9/6 EF91 8/~ |PCF84  9/3) 537901 10/-|0Cs1 | “series 5/8|40506 27/6]| BFY51 4/8(8D9ss 73 [6BN7GT €/-30FL1 15/-(9003  10/-
E8SCC/OL |EF92  7/8(PCrs 10/-| 0a7o0s oV O6RTT, 81 iNsoia o1/ |i00%e  sur|Brves 4/0|aDes8  4/9|68Q7  7/8|30FL12 1868|9004  2/6
g0 Zag| EE90  B/-|PCF200 15/8) 0Az206 8/8| OCBIDM 8/-|INS23A 26/-|40668 £7/-1BSO5 76| v40sA  7/9 [8B47GT 7/8|30FL13 1578|9008 2/6

a8 |[ER18S 9/8|bCr201 1581 0AZ207 /8 OCS2  B/-|TZMTG  7/-(40669  26/-|BS1 9/-|Z Range vea :" orlle 18/

A /7| EF184 7/~ |PCF801 0/810AZ208 to |OCB2DM 8/-(1ZMT10 6/9|ACI26  4/6|BB2 /8| Zener diodes [VBGT  €/3|30L15  17/-|C.B.

EBoL 8- EFs00 20/-|PCFa02 98| 047015 ge|oca3  4/6|1ZT5  13/8|Acisr  4/6|BUI00 as/- e lexa 4/8[s0L17 1%-| VCR97  3%/8
EBC33 8- |EFsl2 16/6|pCraos 14/8| 047255 V0| OCR3, 3181200, 130140127 48| BULN 224 range . |8X66_ 5/-(30P12  16/-| VCRE17 50/
EBCi1 10%8|EFLaoo 168 poFaos 1a/-| S4%008 5y (0GRS B7|5% 1506 'G6|acise  78|Bysts 16 7/6 ea. |SXSGT  B/B130P19 14/~ VCRO17B5S/-
EBCS1 /8| EL34  10/8|PCF808 14/8| ooye™ 157 | 0010, 100 |9N1509  6/6|acvos 4 |CBBI/I0 b1 |Z3B terms " (676G 11/-|30PLI 18/-|VCRS17CAB/-
EBF80 7/6|EL4l  11/8/PCH200 14/-1 000 'glg|0C150 6/6|aN500s 6/8|aniss 11/~ |onaiiee /6 B ea. |6:30L2  14/-|30PL1¢ 17/-|5FPT  28/7
EBFS3  §/6|EL43  10/8|PCL81  9/8[oCo5  7/8|0C140 8/~ |2N3054 12/6|ADISI 7/~ |ORS1/30 10/~ | ZL rangs 74 5/-|35L6GT 9/6 (88D 180)-
ey 8-|ELed  4mPcLs?  W8loces  &-(0Ct70 8/~ |2N30s6 15/-|aDIs2  7/-|CES1/s5 116 5/- ea. |7B7 7/-|36W4e  B/-|887 80/-
e 555 ELS s;: peLes sfi 0C28  8/-[0C171  6/-|F100  12/6|AF117  4/9|CR81/40 12/6| 28 range e 1:;{ 2ozaT g}: 88L 90/~
ECCS3  5/6|ELS0 /- |PCLS5  9/3 CR83/05 6/ 78eslin7 b8 80Cs  di-|Photo Tubes
ECC84 6/-|EL95 7/-|PCL86  8/- PY801 8)0 VR106/30 6/ 5B/266M 35/ |6AB7G 16/ 6D6 8/-] 7Y4 12/-50CD8G 80/-|CMG26 28/
ECCBS  7/8| EL600 17/ P¥Iaon 18- |0Qv0s-10 | UABCSD o/o vmuolao 6/-|5R4GY 10/6{6AT6  4/6 6EAS 11/-|9D6 /8 50EH5 1%/-|931A 68/6
ECCS8  7)-|EL8035 17/-|PL36  10/9 /~|UAF42 10/8 86/-{5U4G  b/8{6AUS  6/-|6EU7  7/-|11E2  80/-|7 5/6|6097C 850/
ECCIe9 9/0|EM31 b~ |PL8l  8/9|QQvo6-40 |UBCAL 9/6 Fs00u 20/-|ovG  7/6|6AX4  8/-|oEss 15| isate ‘s'e|75 6/-
ECF80 6/6|EM8s0  7/6|PL82 8- 85/-|UBFBO 7/ Z801U 26/-|56X4G 7/~ |BAXGGT18/~|6F33  20/-| 12AT7  4/-|78 5/-| Special Vivs.
ECF82 6/6|EMS84  7/-|PL83  7/3/QQVO06-40A |UBF89 7/ Z90OT 12/-|5Y3GT 6/-|6B7 8/6[6H6M  §/-| 124U7  5/080 9/-|CV1031 100/~
ECF83 15/6|EMB7 11/-|PLs4 6/ 100/-| UCF80 10/~ |1L4 2/6(5Z4  14/-(6BK7  8/-|6J4WA 14/-|12AV6  5/6(803 60/~ |Cv2338 430
ECF801 12/6|EY51  8/-|PL500 14/8 [R17 8/-| UCH42 12/6 |IRS 6/.|6AB7  4/~|6BA6  4/6 635 7-|12AX7  6/-|805  160/-|JP9/7D 780/-
ECF802 12/6|[EYS1  7/-|PL504 16/- |[R19  17/8|UCHS1 66 |184 5/-|6AC7  3/-|6BE6  b/- |6J5GT b5/-|12BA6  6/-|807 9/-|K301 84
ECHS5 11/-|EYS86  7/-|PL509 80/- |STV280/40 |UCLS2 7/ |185 4/6|6AH6 11/6/6BG6G 11/-[6J8 3/6( 12BE6  6/-1813 75/~ |K305 412
CH42 18/- |EYSS  §/6|PX4  14/- 60/-{UCLS3 1%/~ |IT4 3/-|6AK5  5-|6BJ6  8/6|6J7G  b/-| 12BH7 3/8|832A 55/~ |K308 418
ECHS1 5/9|EZ41  §/6|PX25 80/~ (STV280/80 |UF4l 10/- |IX2A  7/8|6AKB  6/-|6BQ7A 6/9|6J7M  8/-|12C8  b5/6|866A  18/~|K337 412
ECH83 8/6|EZ80  b5/-|PYss 1g/- 180/-{UF80  7/8 1X2B  7/8(6AL5__ 8/-|6BR7 16/~ |6K6GT 8/-|12E1  17/-|054 4/8| KRN24 70/-
ECH84 7/8|EZ81  5/-|PYBO  6/8 |TT21 b51/-|UF89  6/9 3A¢ 4/-|6AL5W 7/-|6BW6 16/ |6K7 6/6| 12K5 10/ |955 4/-| WL4I7A 80/—
ECH200 12/6|GZ34  10/6|PY81  5/6 |U25  14/6|UL4l  1%/- 3D6 3/-(6AMé  8/-|6BW7 13/-|6K7G  2/-| 12K7GT 6/9 956 2/-|83/92/E
ECL80 /- |KT66 27/6|PYS2  5/6|U26  14/6|UL84  6/6 3Q4 7/6|6AN8  10/-|6C4 5/0|6K8G 4/~ 12K8GT 7/6|957 8- 710/
ECL82 6/6|KT88 38/-|PY83  %/- |U27 8/-|UU5 7/ 384 6/9|6AQ5  8/-|6C6 4-[6xsaT 73| 12Q7GT 568|991 6/-|5c22 415
ECL83 10/8|N78  25/-|PY88  7/6 |U1S1  14/-|UY41  8/8 3V4 8/-|6AQ5W ©/-|6CHG :1/-lek2s  14/-|128G7  7/-|1622  17/-|714AY 84
ECL86  8/6|0A2 ¢/-|pysoc 9/ lusor 11/8lUVes  5/9(5B2saM 36/-16AS6 6/ |6CL6  9/0l6L6GT 9/-' 1437  15/~|2051  10)-1725a  £lo

ALL OVERSEAS ENQUIRIES AND ORDERS
Please address fo‘
Colomor (Electronics) Ltd.

170 GOLDHAWK ROAD, LONDON W12,
Tel: 01-743 0899
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GOING BACK...

in P.W. for May, another avalanche of letters

descended on the Editor strengthening his
conviction, if strengthening was needed, that P.W.
should run a regular feature dealing with the early
days of radio communication, or should we say
“wireless”!

This is the first of that series and it is hoped
that it will be possible to fill a much wanted need.
We shall be including reviews of some of the
equipment and of the experiments that were carried
out in those early pioneering days. We shall not be
forgetting contemporary stories and anecdotes some
of which were incredibly prophetic!

How better to start this series than with a photo-
graph of the ‘father’ of communication by wireless?
But was Marconi really the first?

FOLLOWING his editorial, “The Vintage Years” in

Marconi 1874-1937

y [0140130 o

COLIN RICHES
ARTHUR DOW

Let’s hear some comments on this point, circa
1923 . . . “Lord Riddell attributes it to Clerk-
Maxwell but Marconi himself holds that James
Bowman Lindsay, who sent a message across the
river Tay without wires about 1840, was the
inventor” ! ! :

However, Cleck Maxwell’s work was purely
theoretical but it did point towards the possibility
of communication by means of electromagnetic
waves, his theory being published in 1864. It was
Heinrich Hertz, in 1888, who proved the theory
to be correct with his experiments with spark coils
and resonators. '

While early experimenters were able to detect
radiation at short distances from spark discharges
it is not so easy to decide who was responsible for
putting the effect to good wse as a means of
communication.

It was Marconi, who, in 1901, demonstrated that
electromagnetic waves could be detected well beyond
the short visual ranges that had been obtained up’to
that time.

Utilising several tuned circuits in the transmitter
at Poldhu, Cornwall, and in the receiver in New-
foundland, as outlined in the famous patent No.
7777 dated 1900, he was able to span the Atlantic
by wireless for the first time.

Radiograms

“Will the aluminium chassis eventually entirely
supersede the wooden baseboard which has held the
field for so many years?? The ali chassis undoubt-
ably makes a neater and more workmanlike job but
for sheer simplicity and quickness of assembly the
baseboard scores every time” (October 1932)

. looking at the modern version of the base
board we seem to have got back to the point from
whence we started!

“The word selected by the Daily News as the
prizewinner of their competition to suggest an
alternative word to ‘listener-in’ was ‘broadcatcher’.
Other words suggested were radiolist, auditor, harker
and Noah, the last being because they ‘Ark!!! ...
no comment! (Febraury 1923).

“An improved amplifier is claimed to have been
invented which will amplify the tone of the wireless
voice, but not its imperfections” (March 1923) . . .
we're still waiting!!
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...SO WHAT'S NEW?

“The daily Press has recently reported on the
successful transmission of speech from America to
the British Isles. The achievement is the more
remarkable in view of the fact that the transmission
originated in a New York office which was connected
to the wireless transmitting apparatus by an ordinary
telephone line. At the time of writing no technical
details have been published other than the fact that
the transmission was accomplished on one ‘side
band’, no carrier being used” (March 1923). An
excellent description of the system was given (see
block diagram) . . . sooooh!! SSB is not so new-
fangled after all!

READERS COMMENT

... I still enjoy the “magic” of listening on a
crystal set (C. R. Gunn, Liverpool).

... My first licence was obtained in 1921 (Alfred
Reeve, G & WN, Southampton).

... It is almost fifty years since I acquired my
first wireless magazine (James Foye, Cornwall).

... There is no doubt that the Twenties period
was the heyday of radio experimentation (E. J.
Walker, Kent).

... My—to me—priceless leftovers of that era are
two books published in 1928 (G. Valentin, Dundee).

...The first radio broadcast I heard was in 1922

when | was allowed into a London pub for a few
moments to listen to 2LO broadcasting from Savoy
Hill (P. W. Ellis, Hull).

...In 1923 I acquired a double-barrelled crystal
detector. The theory was that a crystal grabbed
half a wave so that two crystals would get the lot
with twice the volume (R. A. Ball, Scotiand).

. .. One of my own favourite recollections is of a
design published in the 30s of a 2-valve battery
short-wave set (/. W. Davidson, Co. Durham).

...In the 1920-1930s radio was thrilling, exciting
and wonderful (C. Butler, Co. Durham).

...I have a book of 1930 vintage. It is full of
outdated methods and ideas but it is very interesting
to be able to learn how radio was tackled in those
days (N. Taylor Suffolk). .

...I have been a reader for 40 years and have
many fond memories of the early days (J. W.
Geoghegan, Wigan).

. . .1 am interested in the days when amateurs
had to construct even the most basic of components
(P. J. Wardle, A6953, Co. Durham).

...T would greatly appreciate reprints of early
articles. They would bring back memories of the
exciting past when radio was just really ‘“‘growing
up” (G. J. Turnbull, C. Eng., M.I.LE.E. Edinburgh).

Yintage Radio Sorietpy

A final note . . . don’t forget the Editor’'s offer to
provide publicity for any efforts to form a Vintage
Radio Society.

HYBRID MODULATOR
—continued from page 196

Now in carrier control systems, the peak carrier
voltage is fixed by the h.t. supply and is approxi-
mately equal to it. So when the P.A. is loaded up,
we in fact adjust the load resistance R such that the
maximum P.A. anode current drops the whole of
the h.t. across the tank circuit. When we subse-
quently reduce the P.A. anode current by half, then
the voltage across the tank circuit will fall to half
h.t. and the power produced to quarter peak power.

From the previous paragraph, two conclusions
can be drawn. Firstly, as half P.A. current drops
half h.t. across the tank circuit when correctly
adjusted, it is obviously possible to re-adjust the
effective load resistance to drop the whole h.t. and
increase the output power as before mentioned.
Secondly, the rating of the modulated carrier is
only one-quarter of the maximum the P.A. can
produce. For example, on top band, to produce a
10 watt modulated carrier, the P.A. must be cap-
able of producing 40 watts of carrier on initial
setting up! Anyone familiar with s.s.b. and linear
amplifiers will realise that the same power considera-
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tions pertain. Just one final point about power out-
put. Knowing the P.A. h.t. volts, one is used to look-
ing at the P.A. anode current and quoting the mean
P.A. power as the product. In this case, once car-
rier control is in operation the mean power is half
the product of the h.t. and the anode current.

CONSTRUCTION

Since little power is dissipated in Tr5, the whole
modulator can be built on Veroboard. If the P.A.
valve employed has a low mutual conductance or
runs with a mean current above SOmA when adjusted
for modulation, the BFYS5! will need to be re-
placed by a transistor capable of greater collector
dissipation. A BDI123 type should cope with almost
any conceivable P.A. stage if mounted on a suitable
heat sink.

One worthwhile check on the speech amplifier
after construction is Tr3 d.c. collector voltage, which
should be between 2V and 3V positive with respect
to the common rail.

As crystal microphones vary greatly in their out-
put, should the amplifier be found to be short of
gain, R11 may be reduced until adequate gain is
available. [ ]



7 Tunable W

Wave 1,

jons and diagrams make the Roamer Eight a pleasure to
build. Total Building Costs

Parts Price List and Easy Build Plans 5/- (FREE with parts).

TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed bv after sales service

NEW! roamer eight mkl
WITH VARIABLE TONE CONTROL

Wave 2, Long Wave, 8W1, 8W2, 8W3 and
Trawier Band, Bullt in Ferrite Rod Aerial for Medium and Long Waves. Five section 22in.
chrome plated Telescopic aerial for 8hort Wavea can be angled and rotated for maximum per-
formance. Push pull output using 600 mW transistors, Socket for car aerial. Tape record
socket. Belectivity switch. Bwitched earplece socket complete with earpiece for private listen-
ing. Bight transistors plus 3 diodes, Famous make 7in. X 4in. S8peaker. Air spaced ganged tuning
condenser. On/Off switch volume control. Wave change switch and tuning control. Attractive
case in rich chestnut shade with gold blocking. 8ize 9 x 7 x 4in. approx. Eagy to follow instruct-

£6.19.6

P & P7/6

roamer seven mklV ~~

SEVEN FULLY TUNABLE WAVE-
BANDB—MW1, MWg, LW, 8W1,

8W2, 8W3 and Trawler Band. Extra
Medium waveband provides easier
tuning- of Radio Luxembourg, etc.

Built in ferrite rod aerial for Medium

and Long Waves. Five Bection 22in.
chrome Dlated telescopic aerial for
8hort Waves—can be angled and
rotated for peak B.W. listening.
Bocket for Car Aerial. Powerful push-

pull output. Seven transistors and

two diodes including Mlcro-Alioy

R.F. Transistors. FPamous make

7 x 4in. P.M. speaker. Alr spaced
ganged tuning comdenser. Volume/on/off
control, wave change awitchea and tuning control.
Attractive case with carrying bandle. Bize 8 x 7 x 4in.

approx. Basy to follow instructions and diagrams make the

Roamer 7 a pleasure to build. Parts price list and easy build plans 3
(FREE with parts). Personal Earpiece with switched socket for
private listening, 5/- extra.

Total building costs

£5.19.6

P.& P.7/8

NEW!

trans eight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER
Attractive case in black
with red grille and
cream knobs and dial
with polished brass in-
serts. Size 9 x 5} x 28in.
approx. Tunable on Medium and
l.ong Waves, three Short Waves and Trawler
Band. Sensitive ferrite rod aerial for M.W. and L.W.
Telescopic aerial for Short Waves. Eight improved type
transistors plus 3 diodes. Push pull output. Ample power to drive
a larger speaker. Parts price list and easy build plans 5/~ (FREE
with parts). Earpiece with switched socket for private listening
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Total building costs
F&P5/6

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND PORTABLE
WITH SPEAKER

Attractive black and gold case. Size 5} x 1} x 3}in.
Tunable over both Medium and Long Waves with
extended M.W. band for easler tuning of Luxem-
bourg, ete. 7 stages—5 transistors and 2 diodes,
supersensitive ferrite rod aerial, fine tone moving
coil speaker. Easy build plans and parts price list
1/6 (FREE with parts).

44'6

Total building costs

P. &P.
3/6

transona five

MEDIUM WAVE, LONG WAVE

AND TRAWLER BAND PORTABLE
WITH SPEAKER AND EARPIECE
Attractive case with red speaker grille. Bize
64 x 44 x 1}in. 7 stage—b5 transistors and 2

diodes, ferrite rod aerial, tuning condenser,
volume controi, fine tone moving coil speaker

Total building costs

also Personal Earplece with switched socket ’ P. &P
for private listening. Easy buiid plans and : )
parts price list 1/6 (FRER with parts). 3/9

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt Ottings. Bize 7§ x 5¢ x
1§in. Tunable on Medlumn and Long waves, two
ashort wavea, Trawler Band Plus an extra M. W. band
tor easier tuning of Luxembourg, etc. Bensitive
ferrite rod aerial and telescopic aerial for 8hort
waves. 8 stages—6 traoaistors and 2 diodes in-
cluding Micro-Alloy R.F. Transistors étc. (Carrying
strap 1/6 extra). Easy build plans and parts price
liat 2/-. (FREE with partas).

79’6

Total building costs

P. &P
4/6

RADIO EXCHAN coO

»
| 61 HIGH STREET, BEDFORD. Tel. 0234 52367 i

| I enclose £.. please send items marked

ROAMER EIGHT [ ROAMER SEVEN O
TRANSONA FIVE O TRANS EIGHT a
POCKET FIVE O ROAMER SIX O

* Callers side entrance Stylo Shoe Shop

* Open 10-1, 2.30-4.30 Mon-Fri. 9-12 Sat

pw.19 |

- — — —— — —— - — - - - - - ]
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Build working
radio receivers
and electronic

circuits in an

evening

Beginner or advanced student—

you learn fast with Radionic kits

Circuits work first time with the Radionic ‘no
soldering" method. With the X30 kit, build 33
experiments : a printed circuit transistor radio,
burglar alarm, morse code buzzer etc.

The more advanced kits are suitable for G.C.E.,
City and Guilds, National Certificate and higher.
Every setincludes construction notes and all
circuit diagrams.

It's so easy for you to build and learn because you
construct circuits that resemble the theoretical
diagram. Re-use components easily, too —they're
screw-in-mounted

Send off this coupon today.

e T T T T T T
TO: RADIONIC PRODUCTS LTD., P

St. Lawrence House, Broad Street, Bristol BS1 2HF

Radionic Kit X30, for which | enclose £7 19s. 6d.

|
| Please send me fuil details of all Radionic Kits/please send me one I
I (delete where inapplicable) |

Name 2

Address ; - — nAnIo"IF |

RADIO& ELECTRONIGS I

VALVES SAME DAY SERVICE

NEW! TESTED! GUARANTEED

sETs 1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK 81, DL92, DL94.
Bet of 4 for 18/6, DAF96, DF 86, DK96, DL96, 4 FOR 27/—.

0Z4 4/6| 19BG6G17/6| DK92 8/6 | EHB0  8/3| PCL82 7/3| UBC41 8/~
7/8| 20F2 13/6| DK96 7/8 | EL33  9/8| PCL83 12/-| UBF80 b5/8
1HSGT 7/8)20P3 11/9| DL36 &/~ | EL34 9/6| PCL84 7/5|UBF89 8/0
INSGT 7/0|20P4 18/6| DL92 &/9 |EL38 17/6| PCL85 9/-| UCC84 7/-
1R§ 8/9| 256L6GT 5§/-| DL94 6/3 | EL41 11/-{ PCL86 B8/3
185 4/8| 25U4GT11/8| DL98  7/3 | EL84 4/0| PENA4 12/6| UCF80 7/3
1T4 £/8| 3001 8/6| DY86 5/9 | ELS0  4/8| PFL20011/8| UCH42 18/6
884 §/9| 30C16 18/- DY8? &/9 | EL500 12/8| PL36 9/9| UCHS1 §/6
sv4 6/3| 30C17 18/-| EABCSO0 6/8 | EMS0  8/6 | PL81 8/8| UCL82 7/-
§Y3GT 5/9)30C18 14/-| EAF42 10/~ | EM81 8/8| PL81A 10/6| UCLS3 11/9
7/8| 30F6 18/-| EB91  2/3 | EM84 6/9| PL82 6/8| UF.
6/30La 18/-| 30FL1 12/9| EBC33 8/- | EM87 7/8] PL83 8/8| UF8s 6/9
SAL5S 2/3| 30FL1214/8 EBC41 9/6 | EY51 7/8
6AMS 2/9| 30FL1414/6| EBF80 6/9 EY86 66
6AQ5  4/6| s0L1 8/6| EBF89 6/3 | EZ40  8/-
6ATS  4/-(30L15 18/-|ECC81 8/9 | EZ4l 8/-| PL508 23/6| UL84 7/
6AUS  4/8(30L17 15/6| ECC83 4/9 | EZBO 4/8| PMs4 7/8| UMBL 6/8
6BAS  4/8) 30P4 12/-| ECC83 7/- | EZB] 4/9(PX26 12/-|UY4l 7/8
6BES  4/9(30P12 18/8| ECC85 &/-|GZ32 8/8( PYS2 10/~ UY8s 5/8
8BJS 8/6| 30P19 12/-| ECC91 38/6
6C5G 4/8| 30PL1 14/8| ECC80412/- | KT61 9/0( PY81  &/3| W77
8F13 3/8| 30PL13 17/6| ECF80 6/8 | KT66 16/9| PY82 5/3 W1l9 7/-
8F14 9/-| SOPL14 16/6| ECF82 6/6 | N78 17/6| PY83 6/9!277 2/9
6F23 14/3| 35L6GT 8/9| ECH35 6/- | PABC80 7/- PYSS  6/9
6F26 13/-| 35W4  4/6| ECH42 13/8 | PC86 10/3| PYB00 7/6
6J5G 4/8| 35Z4GT 5/-| ECH81 &/ lACl27 2/6
8J6 8/6| 6063  12/6| ECH83 8/3 | PC96 8/8| R19 6/8| ADI40 7/8
8K7G  2/8| 807 9/-| ECHB84 7/6 | PCO7 8/6| R20 12IGIAF116 8/-

~
x4
&
a
L
a
g
<]
BDe
© i
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S

8K8G  2/9| AC/VP210/-| ECL80 7/- [ PCS00 7/6| TH2IC 17/6

6L18 8/-| AZ31 8/8| ECL82 8/9 | PCC84 6/6| U25 18/-

:%N&GT ;/; B729 12/8| ECL83 8/8 | PCC85 6/- U26 12/~
8

/ /
6V6GT 6/6| CL33 18/8| EF37A 6/8 | PCC89 10/8/ U49 13/8
6X4 4/3| CY31 6/9 EF39 4/0 | PCC18911/8| U78 4/3
8X8GT 5/9| DAC32 7/3| EF4l 11/9 | PCF80 &/8| Ulol 1£2/6
10F1 14/-| DAF91 4/8' EFB0  4/6 | PCF82 6/8| Ul93 8/8
10F18 7/-| DAF96 7/8) EF856 6/3 | PCF86 10/6| U251 14/6
10P13 12/-{ DFSS  7/9| EF86 8/3 | PCF80018/6 | U301 10/8
13AT7 8/0| DF91  ¢/9| EF89 5/8 | PCF801 6/9| U329 14/6
12AU6 4/9( DF96  7/3{ EF91  2/9 | PCFB02 §/-| U801 1 o
4/-| EF84  4/6 | PCF80514/- | UABCS0 6/8
4/9| DES2  7/8| EF183 5/0 | PCF806 12/9| UAF42 10/8
12K8GT 7/3| DE91  §/9| EF184 6/8 | PCF80814/8/ UB41  6/8

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441.

Postage on 1 valve 9d. extra. On 2 valves or more, postsge 8d. per
valve extra Any Parcel Insured against Damage in Transit 6d. extra

\CCH(!B 13/8| ECLB6 8/ | PCC88 §/-| U47 13/8

12AU7 4/9| DH77

YOUR CAREER in
RADIO &
ELECTRONICS ?

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. 1.E.R. 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 electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio School, Reading, Berks.

Please send FREE BROCHURE to

(3 e e e Block
ABDDRES Stmmmsts s m i BT - i B iiesdi &6 Diassens ousm - el - Bl - B Sua 8 Caps
...................... Please

1/70

BRITISH ~ NATIONAL RADIO  SCHOOL
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Mullard TAA310 Audio Preamplifier

"Y T is a prominent feature of the semiconductor
I scene at the present time that as areas of high

demand are identified, integrated circuits speci-
ally designed to fill the need are quickly intro-
duced. It is not that general purpose units will cease
to find a market, as the discrete transistor is still
commonly used, but as manufacturers build up
experience, and i.c.s become accepted, response to
demand becomes more rapid, and a smaller produc-
tion run becomes economically feasible.

One such device to be described this month is
the Mullard type TAA310, a monolithic low noise
audio preamplifier with specialised features for tape
record-playback applications.

Circuit

First, a brief look at the specification of the unit.
In a TO-74 style ten pin package there is a five
transistor, four stage, direct coupled amplifier, rated
for the temperature range —20 to +75°C., with a
typical gain (open loop, i.e. without negative feed-
back) of 100 dB, and a noise figure of 4 dB on a
7 volt supply.

> T

Circuit of TAA310 and package style.

In a practical circuit, the full open loop gain is
not used; rather, use is made of the differential
stage, comprising transistors Tr3 and Tr4, the third
stage of the amplifier, to apply negative feedhact Tn
a tape amplifier, the feedback loop is designe. (o
have a frequency characteristic such that the ampli-

100pF 5=

A practical circuit ulilising the
TAA310 integrated circuit package in
a record jplayback configuration. A
simple switch is all that is required
to change the amplifier frequency
response from that required for
record to that for playback as shown

T

2
25uF

(Switch in
playback position)

on the separate granks.
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fier as a whole will have a performance in accord-
ance with international tape standards without any
additional tone or frequency selective networks.

As is evident from the diagram, only two poles of
a two way switch are required to transfer from the
characteristics for recording to those recommended
for playback. (The switching between microphone
or other signal source, and playback head, and
between record head and power amplifier, are not
included in the diagram as these are not strictly
related to the application of the TAA310. They
must, however, be remembered when designing the
record/playback system as a whole).

A Practical Design

Now for a few points related to the operation of
the unit. The input impedance of the circuit is
typically 20 k) which should provide a satisfactory
match for medium impedance microphones such
as are commonly used for recording or p.a. work,
and a signal level of 20mV is characteristic. It must
be remembered that the circuit must also be a
satisfactory match to the playback head of the tape
deck with which it is used; there is a preset poten-
tiometer (10 k) in the input circuit in the record
position only to compensate for any difference in
the signal conditions.

AGy TT
(dB) typ|
Pah,\

15
N\

10 N

N

10 102 103 104 105
Frequency (Hz)

Fregquency response curve of amplifier during playback.

The first two stages are conventional common
emitter configurations, but note should be made of
the method of biasing Trl from the emitter circuit
of Tr2. Next is the differential stage, as already
mentioned, with both a.c. and d.c. feedback from
the output stage. Only the a.c. feedback requires
special mention; it can be seen that the frequency
response will be completely different depending on
the setting of the record/playback switch.

In the record mode, high frequencies are em-
phasised, with low frequencies preferentially ampli-
fied in the playback configuration. The effective
high-frequency cutoff of the tape preamp is 15
kHz. In the record mode the output from TrS is
coupled through a capacitor to the recording head;

it may be noted that often the same head serves as
record and playback head, with the erase function
performed by a separate head or by a permanent
magnet. (Somewhat different characteristics are re-
quired, e.g. a different “gap” in an erase head com-
pared with those used for an audio signal).

It is also common practice to apply a small h.f.
bias to the record head when transcribing material
on to a tape. This is obtained from the erase
oscillator, and of course will be inaudible during
playback since it is at a frequency beyond those to
which the ear responds, but it does result in a
lower noise level on the tape by minimising per-
manent magnetisation of the poles.
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Frequency response curve of amplifier during recording.

It can be applied through a small capacitor, say,
1000pF, from the erase oscillator coil. Should it be
decided in the interests of simplicity to use per-
manent magnet erase, a d.c. bias in the recording
head may be experimented with. Many small impor-
ted tape recorders use a bias current of 0.1 mA to
achieve results only a little inferior to those from an
h.f. system, and even without bias satisfactory re-
production may be expected.

The TAA310 should be available from any Mul-
lard semiconductors supplier, or by post from Kin-
ver Electronics Ltd., who advertise in this magazine.

One last item of news: Radiospares, who supply a
wide range of electronic items to the retail market,
are now distributing integrated circuits, notably an
audio power amplifier with specifications identical
to the SL402 described in these pages some time
ago, and also a hybrid d.c. regulator operational up
to 30 volts output. ]

“ NOTE TO RADIO CLUB SECRETARIES
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MONOLITHIC INTEGRATED
GIRGUIT HIGH FIDELITY
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

The Sinclair 1C-10 is the world’s first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a
chip of silicon only a twentieth of an inch sguare by a hundredth of an
inch thick, has an output of 5 watts R.M.S. (10 watts peak). It con-
tains 13 transistors (including two power types), 2 diodes, 1 Zener
diode and 18 resistors, formed simultaneously in the silicon by a
series of diffusions. The chip is encapsulated in a solid plastic package
which holds the metal heat sink and connecting pins. This exciting
device is not only more rugged and reliable than any previous ampli-
fier, it also has considerable performance advantages. The most
important are compiete freedom from thermal runaway due to the
close thermal coupling between the output transistors and the bias
diodes and very low level of distortion.

The 1C-10 is primarily intended as a fult performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of such components as tone and volume controis and a battery
or mains power supply. However, it is so designed that it may be used
simply in many other applications including car radios, electronic
organs, servo amplifiers (it is d.c. coupled throughout) etc. The photo-
graphic masks required as part of the process of producing monolithic
1.Cs are expensive but once made, the circuits can be produced with
complete uniformity and at very low cost. This enables us to cover
every 1C-10 with the Sinclair guarantee of reliability.

=sirnci=ir-

B SPECIFICATIONS

Output 10 Watts peak, 5 Watts R.M.S. continuous.
Frequency response 5 Hz to 100 KHz£1dB.
Total harmonic distortion  dLess than 1% at full output.
Load impedance 3 to 16 ohms.
Power gain 110dB (100,000,000,000 times) total.

Supply voltage 8 to 18 volts.
Size 1 x 0.4 x 0.2 inches,
Sensitivity 5mV.
Input impedance Adjustable externally up to

2,5 M ohms.

W CIRCUIT DESCRIPTION

The first three transistors are used in the pre-amp and the
remaining 10 in the power amplifier. Class AB output is
used with closely controlled quiescent current which is
independent of temperaturs, Generous negative feed-
back is used round both sections and the amplifier is
completely free from crossover distortion at all supply
voltages, making battery operation eminently satis-
factory.

W APPLICATIONS

Each IC-10 is sold with a very comprehensive manual
giving circuit and wiring diagrams for a large number of
applications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc. The pre-amp
section can be used as an R.F. or I.F. amplifier without
any additional transistors.

SINCLAIR

€10 2. 59/

POST FREE

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Telephone 0223 52731
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Project 60

laboratory-standard high fidelity modules

Sinclair Project 60 comprises a range of modules which
connect together simply to form a complete stereo amplifier
with really excellent performance. So good, in fact, that only
2 or 3 amplifiers in the world can compare in overall per-
formance. Now with the addition of three new modules to
the range, the constructor has choice of assemblies with
either 20 or 40 watts output per channel, with or without
filter facilities.

The modules are: 1. The Z-30 and Z-50 high gain power
amplifiers, each of which is an immensely flexible unit in its
own right. 2. The Stereo 60 pre-amplifier and control unit.
3. The Active Filter unit with both high and low audio
frequency cut-offs. 4. The PZ-5 and PZ-6 power supplies.
A complete system could comprise, for example, two Z-30's,
one Stereo-60, and a PZ-5. The PZ-6 is stabilised and should
be used where the highest possible continuous sine wave
rating is required. An A.F.U. may be added as required.
In a normal domestic application, there will be no significant
difference between using a PZ-5or PZ-6 unless loudspeakers
of very low efficiency are being used, in which case the PZ-6
will be required. For assemblies using two Z-50's there is the

SINCLAIR RADIONICS LIMITED
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22 NEWMARKET ROAD CAMBRIDGE

new PZ-8 stabilised supply unit to ensure maximum per-
formance from these more powerful amplifiers.

All you need to assemble your Project 60 system is a screw-
driver and soldering iron. No technical skill or knowiedge
whatsoever is required and, in the unlikely event of you
hitting a problem, our customer service and advice depart-
ment will put the matter right promptly and willingly. Project
60 modules have been carefully designed to fit into virtually
all modern plinth or cabinets and only holes need be drilled
into the wood of the plinth to mount the control unit and the
A.F.U. Any slight slip here will be covered by the aluminium
front panels of these two units.

The Project 60 manual gives all the building and operating
instructions you can possibly want, clearly and concisely.
Perhaps the greatest beauty of the system is that it is not
only flexible now but will remain so in the future as the
latest additions to the range show. A stereo F.M. tuner is
next to come. These and all other modules we introduce will
be compatible with those already available and may be
added to your system at any time. And because Sinciair are
the largest producers of constructor modules in Europe,
Project 60 prices are remarkably low.

Telephone 0223 52731

— | | — | |



20 WATT R.M.S.
POWER AMPLIFIER
. (40 WATTS PEAK)

The Z.30 together with the higher powered Z.50 are both of advanced
design using silicon epitaxial planar transistors to achieve unsurpassed
standards of performance. Total harmonic distortion is an incredibly
low 0.02% at full output and all lower outputs. Whether you use the
Z.30 or Z.50 power amplifiers in your Project 60 system will depend on
personal preference, but they are both the same physical size and may
be used with other units in the Project 60 range equally well. The Z.30
is unique in that it may be used with any power source between 8 and
35 volts without need for adjustment and may thus be driven from a car
battery for example. For operating from mains, for the Z.30 use PZ.5
power supply unit for most domestic requirements, or PZ.6 if you have
very low efficiency loudspeakers. For Z.50, use the PZ.5, PZ.6 or the
PZ.8 described below. Th
e Z.50 is completely inter-

SPECIFICATIONS changeable with the Z.30 and

can be used in all Z.30 applica-
Power Outputs tions
Z.30 15 watts R.M.S. into 8 ohms, using 35V : 20 watts R.M.S. into 3 ohms
using 30 volts. .
Z.50 40 watts R.M.S. into 3 ohms: 30 watts R.M.S. into 8 ohms, both
continuous, using 50V.
Frequency response 30 to 300,000 Hz + 1 dB
Distortion 0.02%; into 8 ohms
Signal to noise ratio better than 70 dB unweighted
Input sensitivity 250mV into 100 Kohms
For speakers from 3 to 15 ohms impedance

Slze 34" x 24" x 1"
Pre-amp

S-i-EREO 6 Control unif

The Stereo 60 is a stereo preamplifier and control unit designed for the
Project 60 range but suitable for use with any high quality power
amplifier. Agaln silicon epitaxial planar transistors are used throughout
and great attention has been paid to achieving a really high signal-to-
noise ratio and excellent tracking between the two channels. Input
selection is by means of push buttons and accurate equalisation is
provided for all the usual inputs. The tone controls are also very
carefully designed and tested.
High Pass

ACTIVE FILTER UNIT . 81low Pass

For use between Stereo 60 unit and to Z.30s or Z.50s, the Active
Filter Unit matches the Stereo 60 in styling and is as easily mounted.
It is unique in that the cut-off frequencies are continuously variable,
and as attenuation in the rejected band is rapid (12dB/octave), there is
less loss of the wanted signal than has previously been possible.
Amplitude and phase distortion are negligible by reason of the careful
design and generous negative feed back employed.

Supply voltage—15 to 35V. Current—3mA

H.F cut-off (—3dB) variable from 28kHz to SkHz.

L.F cut-off (—3dB) variable from 25Hz to 100Hz.

Filter slope, both sections 12dB per octave

Distortion at 1kHz (35V supply) 0.029%; at rated output

SINCLAIR POWER SUPPLY UNITS

PZ-5 30 volts unstabilised £4.19.6
PZ-6 35 volts stabilised £1.19.6
PZ-8 45 volts stabilised £5.19.6

(less mains transformers)

GUARANTEE

40 WATT R.M..S.

POWER AMPLIFIER -

. (80 WATT PEAK)

APPLICATIONS

HI-fi amplifier; car radio amplifier; record player amplifier fed directly from

pick-up; intercom; electronic music and instruments; P.

A.: laboratory work

etc. Full detalls for these and many other applications are given in the manual

supplled with the Z.30.

004 -

0-03

“02%
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T0mw 100mw

Power versus distortion curve
of Sinciair 2.30 and Z.50

with circuits and instructions'

Z.30 Z.50
Built tested and guaranteed Built, fested and guaranteed
89/ 6 with circuits and inslructlons1 09 6
manua,

Manual

@ Input  sensitlvities—Radio—up to
3mV Mag. p.u.—3mV: correct to
R..A.A, curve & 1dB: 20 to 25,000Hz.
Ceramlc p.u.—up to 3mV: Aux.—up
to 3mV.

@ Output—250mV

@ Signal-to-noise ratio—better than
70 dB.

lop| -OHPaSS

o

El

¥ 0y
: R
R

rel |
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@ Channel matching—within 1dB.

@ Tone controls—TREBLE +15 to
—15dB. at 10 kHz: BASS +15 to
—15dB at 100Hz.

@ Power consumption SmA.

@ Front panel—brushed aluminium
with black knobs and controls.
@®Slize8t x 1 x4 ins,

£9.19.6

Built, tested

and
guaranteed

S U

- E

LDING A PROJECT
60 ASSEMBLY

The lllustration here shows
quite clearly how easlly
Project 60 can be contained In
one of today's slim, modern
plinths. Very little space is
required to house these Sin-
clair units, and within the
space of the motor plinth, you
can install a stereo ampllfier of
the very highest quality. If, for
example you have already put
together an assembly as illus-
trated here, adding the Active
Filter Unit would be very easy.

If at any time within 3 months of purchasing Project 60
modules from us, you are dissatisfied with them, we will
refund your money at once. Each module is guaranteed to
work perfectly and should any defect arise in normal use we

NAME

| To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD.. CAMBRIDGE |
| Please send

will service it at once and without any cost to you whatso-
ever provided that it is returned to us within 2 years of the

purchase date. There wili be a small charge for services
thereafter. No charge for postage by surface mail. Air-mail

charged at cost.

ADDRESS

— g = — pn

money order

|For which | enclose cash/cheque/

PW 670
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SINCLAIR

Q.16

new elegance in an
outstanding loudspeaker

All the superb features which went to make the
Sinclair Q.14 have been incorporated in the new Q.16
which gives an exciting new opportunity for you to
match your Sinclair equipment with modern decor.
Employing the same well proven acoustic system in
which materials, processing and styling are used in
such a radical and successful departure from con-
ventional design, the new Q.16 presents an entirely
new appearance with its attractive teak surround and
all-over special cellular foam front chosen as much
for its appearance as for its ability to pass all audio
frequencies without loss. The Q.16 is compact and
slim. Its new styling makes it eminently suitable for

The Q.16 will handie loading up to 14 watts R.M.S. and

q o . . presents an 8 ohm impedance to the amplifier output.
shelf mounting, but it is no less versatile than its Frequency response extends from 60 to 16,000Hz with £8 19 6
] ]

famous predecessor. Listen to a pair of Q.16s in exceptional smoothness. A specially designed driver

d | at th ] ¢ lit d system is used in a sealed and contoured pressure cham-
stereo and marvet at the standards of quality an ber to ensure good transient response at all frequencies. POST FREE
clarity they give. Size: 937 square x 43~ deep from front to back.

The world's most
SINCLAIR MICROMATIC .
radio

SPECIFICATIONS —Size: 14" x 14" x ¥ Complete kit incl. earpiece, case, 4 6
(46X 33X 13mm). Weight incl. batteries: 1 oz. solder and instructions in filted 9/
(28-35gm) approx. Tuning : Medium wave band pack.

with bandspread at higher frequency end. Ready buill, tested and guaran- 59/6
Earpiece: Magnetic type. Case: Black plastic teed, with earpiece.

with anodized aluminium front papel. spun

aluminium dial. Mallory Mercury Cell RM675 (2 req.) 2{9 each

r—————————— e ————m—————

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE !

| Please send ]
l.. NAME !
1 ADDRESS ..o .. N
I !
I For which | enclose cash/cheque/ I Tmrmmemmm oo i
| money order | J—— pw 170 |
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Considerably smaller than an ordinary box of matches,
this is @ multi-stage A.M. receiver meticulously de-
signed to provide remarkable standards of selectivity,
power and quality. Powerful A.G.C. is incorporated to
counteract fading from distant stations; bandspread
at higher frequencies makes reception of Radio 1
easy at all times. Vernier type tuning plus the direc-
tional properties of the self-contained special ferrite
rod aerial makes station separation much easier than
with many larger sets. The plug-in magnetic earpiece
which matches exactly with the output provides
wonderfut standards of reproduction.

Everything including the batteries is contained within
the attractively designed case. Whether you build
your Micromatic or buy it ready built and tested, you
will find it as easy to take with you as your wrist-
watch, and dependable under the severest listening
conditions.

SINCLAIR GENERAL GUARANTEE

Should you not be completely satisfied with your purchase
when you receive it from us, return the goods without
delay and your money will be refunded in full, including
cost of return postage, at once and without question. Full
service facilities are available to all Sinclair customers.

sirnci=ir-

SINCLAIR RADIONICS LIMITED

22 NEWMARKET ROAD, CAMBRIDGE
Tel: 0223 52731



BAKER 12in. MAJOR £8

The remarkable quality and performance
of the “*Major™ makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 ¢,p.s.
The unit consists of the latest double
cone, woofer and tweeter cone together
with a special Baker CERAMIC mag-
net assembly having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells. Bass resonance 45 c.p.s.
For Hi-Fi or P.A. Rated 20 watts.
Voice coils available 3 or B or 15 ohms.

Major Module 30-17,000 cps with

tweeter, crossover, baffle
19 < 12%in. andinvslruc(ions. £ I o' |9'6

Send 4d Stamp for
Further Details

AMPLIFIER FOR MAGNAVOX TAPE DECKS — 4 TRACK
CAN BE USED FOR 2-TRACK

Chassis 12} x 5} x 4in.
high. Plastic front panel
finished in Biack and
“Sllver’’. 200-250 A.C.
Record/Playback amp.
switch; Oft/On-Tone.
Vol./Me.; Vol./Gram;
Mic. Inpuat: Gram. Input;
Valves 6BR7; 12AX7;
EM84; EL84 and EZ80.
Separate Output Trans-
former {Already wired to
amp) PRICE £12 (10/-

& P.). 3-ohm speaker

7' x 47 18/- extra

Fully built. On off sep. vol. and tone each channel 12
x 4% x 6in. high. EZ80. x ECLS86; for 3 ohm
speakers, double wound main trans: fixing flanges
and base plate, suitable for crystal cart, tuner etc.
£6.10.0 (8/- p. & p., 200-250V. AC.

Superlor version —— separate base. treble & val.
each channel with mono/stereo switch 15/- extra.

STEREO AMPLIFIER type RC—

2 x 3 Watts for 200-250V. A.C.

Fully built. 2 x UCL82, metal rect: ganged vol.
and tone cont: on-off bajance. 11 x 3} x 4In. high.
Double wound mains tral ith supporting brackets.
For 3-chm speakera. £8 (8/- p. & p.)

MONO GRAM CHASSIS 3 WATT

3 Wave band long-med-short. Gram., “00-250V A.C
Ferrite aerial. Chassis 13 x 7 x 5in. Dial 13 x din.
Double wound mains transformer 5 valves ECHSI,
EF89,EBC81, EL84, EZ80. Price £10.12.6.

(7/6 p. & p) Qutput trans. for 3-chm speaker

NEW TAPE f\MPLIFlER for 4 track B.8.R. Deck TD%. Mains and output Trans.
10” x 6 x 4~ overall. Rect; ECC83, EL84. Mike and Gram Inputs. £7.5.0. (10/- p. & p.)
For 3-ohm speaker. (For 200-250vV. A.C.)

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

(2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240
CLOSED WEDNESDAY. 8.A.E. for enquiries please.

multi-drawer storage units
NEW ! HANDY! TIDY! I-N-T-E-R-L-O-C-K-I-N-G

Newest, neatest system ever devised for storlnz
small parts and components: resistors, capacitors,
diodes, transns(ors etc. Rigid plastic units, interlock
together in vertical and horizontal combinations.

Transparent plastic drawers have label slots—

removable space dividers. Build up any size ' 1
By B

FE = FZ’J ( f

cabinet for wall, bench or table top.
BUY AT TRADE PRICES!
rﬂ: W—F ]
& 'n‘! ]l
| h
; L

SINGLE UNITS (Sms x 2%ins x 24ins)
(Opt.PW7) 31 ALBERT RD. A place far everything

DOUBLE UNITS (Sins x 44ins x 2%ins)
Usually 4/6 each. Our Price: 40{-dozen
PLUS QUANTITY DISCOUNTS!
QOrders £5 and over Deduct 1/- in the £
Orders £10 and over Deduct /6 in the £
Orders £20 and over Deduct 2/- in the £
Packing/Postage/Carriage: Add 6/- to
all orders under £3. Orders £3 and over,
packing/postagefcarriage free

Quotations for Larger Quantities

==

BRAND NEW FULLY GUARANTEED

TRANSISTORS & DEVICES

IN4001 AAZ1Z 4/ BPY10
1N4002 2/6

9/~ 8/-

179 11/- |0/- 9/3
45/- 40/- 37/6 35/
MC130352/6 48/ 45/- 40/- 35/
MC130455/— 50/ 47/6 42/6 37/6
PA246 52/6 48/— 45/ 40/~ 35/}

2N3055 15/- | 2N3819 8/-

Mullard | | Swatt Texas F.E.T.

Silicon Power 25 + 6/9
25 + 13/- 100 + 5/9
100 + 11/- 500 + 5/-

2N2926 2/-
NPN Planar 2”2'.61:?‘”0':0/6

All Colours Unijunction

25 + 1/8
s/e BYZ18 100 + 1/6 |(2>3 I 13;:
8/-|GET102 500 + 6/9
11/-/GET103
12/6MPF102 AF139 6/
Siemens V.H.F.
7/6{MPF103 e 53 AF186 9/-
SN BRI e
s;s 045 500 + 3/9 100 + 7/-
— 500 + 6/-
818104 -}l AD161/ADI62
1218 Hullardlz/- - BYI26 3/6
8/ NPN/PNP Mullard 800v
8/ 25 + 5/- ) 0 e
100 + 4/3 100 ¥ 206
BYI127 4/- F
Mullard 800v aVZ“”d 6 2050‘-
| amp Plastic ullard 6a v
XS RS
3/
Lo0ktad! 500 + 3/
; [P ——
BT102/500R
12/6 § BCI07/8/9
Mullard 2/9 ea.
Thyristor L.T.T. Planars
500 p.i.v. 6.5a 2/3
25 + (1/- 100 + 2/-
100 + 10/3 500 + 1/10
0A200/0A202 oCP7I 19/6
. 1/9 | Mullard Photo
SILICON Diodes 25 + 17/3
25 + 1/6 100 + 14/9
100 + 1/3 500 + 13/6
500 + 1/} .
0c42 é/- OC4:1ullard b
Muliard 25 + 3/3
B | g
D8 Kok 500 + 2/
SR
oc7l 3/-
OC4ls‘1ullard ¥ iullard
DT P 25 +2/3
100 + 2/6 00 X1
500 + 2/-
3 BCY34 6/-
OCTiluuard ] Mullard
25 + 4/3 25 + 5/~
100 + 3/6 100 + 4/3
500 + 3/- 500 + 4/-
0C20 19/6 IN400I/2/3 2/3
Mullard 100v [} amp 00-300
25 + 15/9 /10
100 + 14/6 |oo+|/a
1 500 + 13/3 500 + 1/4
BEN3000 g/—
115 '
BFis4 INdo0as | 3= | zener DioDES
BF168 25 + 2/6 400 MW 5%
BE1LH 100 + 2/- BZY88 Range
ba1s 500 + 1/10 All Voltages
BF167 o
BF173 e — 3.3v—33v 4/-
BF180 IN4006/7  4/- 25 + 2/6
BF181 5 eooilsooo\all amp ;gg 1 H;
BFX30 + 34
BFX88 &/ J 100 + 3/- 1000 + 1/7
BFY20 500 + 2/6 any one type
BFYS0
Bhyol oc139 5. | oclan 78
Beds S
28733 BFY64 OCP71 - -
100 + 3/3 100 + 5/-
AAL78 BLY10 ORP12 500 + 3/- 500 4 4/-

AAY12 BLY11 22/6/0RPSO
 ——

Mo -
PLEAi NOTE MINIMUM ORDER SHOULD BE 10/-
Quantity Prices 100+ Phone (01 f f f 1970 Li
7230401 Ex. 4. All listed devices ar: ﬁ::duo;fy:::rrl.o‘:)(‘):o;qu?cel todal;g

Usually 2{6 each. Our Price 24/- dozen
HENDON - LONDON NW4 Everything in its place!

from stock at time of going to press =
Please add 1/6 post packing to your| Discounts 10% on 12+ any one type
lS/ on 254 any one type

order

Mai Orser Dept Components Organ Deot
303 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 1008 9

OPEN WON-5AT 6non THURS Sar
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ELECTRONIC MULTIMETERS. AVO CT38 for 200/
250v mains, ranges DC volts 250mV to 250V also 10kV
with probe, DC amps 10uA to 25 amps, AC volts
100mV to 250v, AC amps 10uA to 25 amps, Ohms 0
to 1000 Meg, Power ofp 50u watts to 5 watts, R.F.
probe to 250 Mc/s supplied tested with H.V. probe,
circ. and leads £18.10.

CONTROL 595. Contains 2x 500 ya\ meters, scales 0
to 2.5 & 50,000ft, 3x swts, small variac can used on
6v AC, Pots, Res etc new £3, RANGE CAL unit
contains P.U. for 200/250 mains o/p 300v DC 120 mA
6.3 etc 2x chokes, 10 valves, swts, pots, conds and
large number of other parts in case £3-15.

INDICATOR 152. Small special purpose Ind Unit
with tube 3DP1S & valves 6AGS5 x3, 2X2, tube 3” green
screen in case size 7x7x12” 32/6 used 42/6 new.

SCOPE TROLLIES. Tektronix size 38x26x17” with
stowage £15.

RADIO TELEMETERS. Low freq Rx unit with 6x
valves, speaker, 2xmotors, tape head, coin box etc in
neat case size 14x7x6” for 230v mains with circ &
mods for Radio. 2. £3-15. RECT, 12v DC fw bridge
at 4 amps 12/.. CONDS. 8uf 1 kV wk size 44x24x3% 2
for 17/6. TRANS. pria 230v, Sec 350-310-0-310-350 at
220 mA 5v 6a, 6.7 5a, 6.3 3a twice, 6.3 1a twice 42/6.

TRANSISTOR INV. 12v DC I/P, O/P 250v at 100 mA
& —25v in case size 9x3}x3” with smoothing 4 or —
Ea £3-5. TRANSISTORS. OC35 or OC28 marked ex
equip 4 for 15/-. RELAYS. 6/12 DC coil as one N.O.
20 amp contact 7/6, also 12v 280 ohm 2p cfo size
14x13” with cover & base 7/6.

AMP PANEL with 3x OC71 & OC35 5x 0A81 2x pot
cores etc mounted on vero pane!l long leads 12/6.
O/P & DRIVER TRANS. for use with amp panel reqs
2x OC35 3.5w 3 ohm ofp 15/-. INV. TRANS. 12v
I/P, O/P 300v at 150 Ma reqs 2x OC28 or sim with
circ 38/-. TRANSIS. MOD. TRANS. used with 2x OC35
or sim to match QQV03-10 also 15 ohm o/p supplied
with driver trans. 10 watts 33/-. CRYSTAL FILTER.
10.7 Mc/s 50Kc BW 27/6. HELIPOTS. 10 turn 500 chm,
2.5K & 50K all 16/6. HELIPOT DIALS. 10 turn counter
dials panel mounting 16/6. VALVE UNIT with
12AX7 x2, 6BR7, 6BS7, 12BH7 relay close tol res etc
12/-. METERS. 1 mA edgewise reading scale 0 to
2000yds in 10 div 20/-. SMALL BOXES with lid size
overhaul 33x24x1%” plain All 10 for 10/-. SW ITCHES.
2p 22w 2b with knob 7/6. RECT UNIT 200/250 I/P,
12v DC at 3 amps twice i.e. 24v 3a or 12v 6a £3-15.

CIRCUITS R1475 (88 set) and R1392 5/- ea.

The above prices include post or carr.

A. H. Supplies

57 MAIN ROAD SHEFFIELD $9 SHL

S.A.E. with enquiries

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady-Light
Photo-Switch/Counter/Burglar Alarm, etc. (Project No. |} which can be modified for

modulated-light openlion.
% %™ PHOTOELECTRIC KIT
(0 { -
/ 39/6
LA
Postage and Pack. 2/6 (UK)
i Commonwealth:

H SURFACE MAIL 376
AIR MAIL £1.0.0

o | - Australia, New Zealand,
T 8 b ! S. Africa, Canada and U.S.A.
o s " Also Essential Data Circuits
'o,y 1 Q o and Plans for Building
f s &;\ g 10 Advanced Designs
INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: 1 [nvisible-Beam Projector and | Photocell
(l;eceiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, Counters, Door
ners, etc.
CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, [nfa-red filter, projector
lamp holder, building plans etc. Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth:
Surface Mail 2/-; Air Mail 8/-,

LONG RANGE INVISIBLE BEAM OPTICAL KIT
CONTENTS: As above, Twice the range of standard kit. Larger Lenses, Filter, etc.
Price 29/6, Postage and Pack. 1/6 (U.K._). Commonwealth: Surface Mail 2/6; Air Mail 10/-.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Stcady-light Photo-Switch, Burglar Alarm, Door
Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red S istor, 3 T s, Chassis, Plastic Case,
Resistors, Screws, etc. Full Size Plans Instructions, Data Sheet 10 Advanced Photo-
electric Designs'".

Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth 2/-; Air Mail 4/-.

PHOTOELECTRIC
BURGL AR ALARN
[INVISLE agam TYPE) ﬂﬂ

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, ln{u red Filter, anpholder Bucke( Plans etc. Everything
(except plywood) to build am I receiver for
use with Junior Pholoeleclnc Kit.

Price 10/6. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/-; Air Mail 4/-.

YORK ELECTRICS
335 BATTERSEA PARK RD., LONDON S.W.11

Send a S.A.E. for full details, a brief description and Photographs of all Kits and all $2 Radio,
Electronic and Pholazlzcl;ic Projects Assembled.

PADGETTS RADIO STORE

OLD TOWN HALL, LIVERSEDGE, YORKS.
Tel. Heckmondwike 4285

Amplifier Units Type A1413. Complete with Valves Type 5Z4 and
6V6GT. 230-250 Volt 50 cycles. Transformer Class, Clean Con-
dition. Untested 25/-. Carriage B.R.S. 15/-.

Air Mileage Urits complete with 24 volt Motor and Gears etc. Clean
condition. Untested, less Relay 15/-. Carr. B.R.S. 12/-.

Special Sale of New C.V. Valves. Removed from units. 12 months
Guarantee. P/P on any Valve 9d.

CV138 2/~ CV140 2/- Cv4s5 2/- CV136 2/-
Cv287 1/- CV345 1/- Cv284 1/-

Speakers P.M. All 3 ohm. Perfect condition, removed from TV sets.
P/P on any Speaker 4/-. 6 inch Round 3/-, 5 inch Round 3/~, 8 x 5
Elliptical 6/, 7 x 4 Elliptical 5/, 6 x 4 Elliptical 3/-, Slot Speakers
8 x 2% Elliptical 3/-.

?5\743/80 T.V. Tubes. Good Picture. No Guarantee £1. Plus carriage

Reclaimed T.V. Tubes with 6 months Guarantee 17" Type AW43/80,
AW43/88. £2 cach. MW43/69 30/-. All Tubes 15/- carriage.

Silicon Rectifiers. 500 MA. 800 P.1.V. 2/6 or 24/- Per doz. Post Paid.

.l{npdEarpleces. Magnetic. 8 ohms. Small or Large Piug. 1/11 Post
aid.

Top Grade Mylar Tapes 7 inch Long Play 14/—. 7 inch Standard 11/6.

5 inch Standard 7/9. 5 inch Long Play 10/—. Post on any Tape 1/9.

Panels of Resistors and Condensers. 9/- Post Paid Ex Units.

Complete Untested 17 inch T.V. Sets 12 Channel 50/~ carriage £1.

VALVE LIST—Ex Equipment, 3 months’ guarantee. Single Valves
Post 7d., over 3 Valves p. & p. paid.

ARPI2 1/6 | EY86 5/~ 1 PY33 5/- | 6U4 5/-
EB91 9d | PCC84 2/~ | PY82 1/6 | 10P13 2/6
EBF80 3/~ | PCF80 2/- | PZ30 5/- | 20D1 3/-
ECC81 3/- | PCL82 4/- | U191 5/~ | 20P1 5/-
ECCs82 3/- | PL36 5/- | U251 5/- | 20P3 2/6
EF50 55 | Byl 4/ | 6B8 1/6 | 30PL1 5/-
EF91 9d | PY81 1/6 | 6BW7 2/6 | 30F5 2/6
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ELECTROVALU

EVERYTHING BRAND NEW & TO SPECIFICATION e LARGE STOCKS

BARGAINS IN NEW SEMICONDUCTORS all power types supplied with free insulating sets

MO = metal oxide Electrosil TRS ultra low nolse
WW = wire wound Plessey.
Values:
E12 denotes series: 10, 12, 15, 18, 22, 27, 83, 89, 47, 56,
88, 82 and their decades.
E24 denotes serles: as E12 plus 11, 13, 16, 20, 24, 30, 38,
43, 61, 62, 75, 9 and thelr decades.

INTEGRATED CIRCUIT
AMPLIFIERS

SINCLAIR IC10 complete with instructlon book giving
amplifier circuit details and range of applications.

50/6 nett.
Component pack for ICI0 stereo amplifier, complete, inc.
knobs, switch, neon ind. plugs, sockets, etc. £4 15 0 nett

1IND14 1/8 2N3708 8/3 40512 45/8 BC147 8/6 BFY51 4/8
1N37564 4/~ 2N 38707 4/~ 40602 8/8 BCl48 3/8 B8X20 8/9
1N4148 1/9 2N 3708 8/- AC107 14/8 BC149 3/6 BY164 10/~
1N5054 4/- 2N3709 8/- ACl126 8/6 BC153 10/- BY238 8/8
18940 1/- 2N3710 3/6 AC127 8/- BC154 11/- C106B1 14/8
2N698 0/8 2N3711 3/11 AC128 8/- BC157 3/8 MC140 5/-
2N697 §/8 2N 3731 24/- AC178 11/~ BC1568 3/6 MJI480 21/-
2N708 2/8 2N3794 3/3 ACY22 8/9 BC159 3/9 MJ481 27/
2N1302 4/- 2N3819 8/8 ACY40 4/- BC167 2/8 MJ491 80/-
2N1303 4/- 2N3820 25/8 AD140 16/ BC168 2/8 MPF102 /8
2N1304 4/8 2N3904 7/8 AD14 14/3 BC169 2/6 NKT403 15/8
2N1306 4/6 2N 3906 /6 AD149 17/8 BC177 8/3 NKT408 18/-
2N1308 8/9 2N4068 5/8 AD161/AD16 BC178 5/8 OA47 1/9
2N1307 8/8 2N 4069 4/- {matched) 18/- pr BC178 8/- OAB0 1/3
2N1808 8/9 2N 4060 4/3 AF11 - BC182L 4/3 0Af 1/8
2N1309 8/9 2N4061 4/3 AF115 - BC183L 2/8 0ADS 1/8
2N1613 8/- 2N4082 4/3 AF118 6/8 BC184L 2/8 0A99 3/-
2N1711 - 2N 4284 3/8 AF117 8/6 BC188 8/6 0A200 111
2N2147 18/9 2N4288 8/3 AF124 78 BC212L b/- 0A202 B/~
2N2218 9/8 2N4289 3/8 AF127 - BC213L &/- oc7l 5/
2N2270 12/9 2N4201 3/8 AF139 8/8 BC214L 5/3 TIP31A 17/8
2N2484 13/8 2N 4292 3/3 AF180 18/6 BCY70 5/6 TIP32A 28/9
2N2646 10/9 2N 4410 4/9 AF239 98 BD121 18/- TIB43 10/6
2N2904 11/~ 2N 5082 12/8 ASY26 8/8 BD128 24/8 ZTX 3800 3/8
2N2924 4/- 2N5163 5/- A8Y27 8/3 BD124 16/- ZTX3801 3/8
2N2926 4/8 2N5102 25/ ABY28 8/8 BF187 8/8 ZTX302 4/8
2N2826 2/3 2N5198 28/3 B5041 16/~ BF178 10/8 7ZTX308 4/8
2N3058 /6 2AN5467 9/8 BA102 9/~ BF180 18/- ZTX304 /8
2N 3064 14/3 2N 5458 9/8 BAllS 4/- BF194 - ZTX500 8/-
2N38055 18/- 2N54569 8/9 BA130 4/ BF195 78 ZTX501 5/-
2N3325 10/0 | 40250 14/3 | BAMS 5/6 | BFX29 108 | ZzTXb02 8/-
2N 3663 11/8 40361 1z2/6 BC107 2/9 BFX84 /5 ZTX803 8/
2N3702 3/8 40362 16/- BC108 2/8 BFX85 8/8 ZTX504 19/~
2N38703 3/3 40406 16/8 BC109 2/9 BFX87 8/8 /
2N38704 8/9 | 40408 14/ | BOI26 12/- | BFX88 8/9 | ZTX530 5/5
2N3708 35 40430 87/- BC126 18/~ BFY50 4/6 ZTX581 8/8

RESISTORS

Oode Power ‘Tolerance Range Values 1to 8 10 to 99 100 up

available {see note below)

(o) 1/20W 5% 821-220K ) E12 18 16 15

] 1/8W 5% 4-7Q-330K O E24 25 2 1-78

[o} 1/4W 109, 470-10MQ E12 25 2 175

C 1/2W 5% 470-10MQ E24 3 2-5 2-28

] 1w 10% 4-70-10M Eli2 8 5 45

MO 1/2wW 2% 10Q-1MQ E24 9 [} %

ww 1w 109 41/200 022 (Q-3-02 Q El2 15d all quantities

WwWwW 3w 59, 12Q-10KQ El12 15d all quantities

ww ™w 5% 120-10K Q El2 18d all quantitles

Codes: C = carbon film high stability low noise Pricss are in pence each for same ohmie value and power

rating, NOT mized values. (Ignore fractions of 1d. on fotal
resfator order)

PEAK SOUND PRODUCTS

ENGLEFIELD CABINET KITS
Build it 12 + 12 0r 25 — 25

has ke B 1
-
Btereo amplifier in modular kit form 12 watts per channel
£38/8/-; 26 watts $58/16/- Cabinet kit only 26. These

prices nett.
As recently reviewed in Hi Fi Sound.

BAXANDALL SPEAKER

SYSTEM

Designed by Peter Paxandall:
Superb reproduction for its size:
Handles 10 watts with eise. Uses
ELAC 15 59RM109 spesker Unit
Kit £13/12/~ nett; built £18:8/8 nett.

STEREO AMPLIFIER S.A. 10-10.

Developed from the very

successful 8A.8-8 amplifier

N giving first class stereo

amplification featuring sesparate volume controls for

each channel, bass and treblz controls. 10 watta per channel

into 5 to 8. Kit 818/776 nett; built £24/18/8 nett.

Buitable 8Q wide range speakers available $18/15/-
each nett.

04

MAINLINE AMFLIFIER KITS

RCA/808 designed main amplifier kits.
Input eensitlvity 500-700mV for tull output into 8 Q2.

Power Kt price Bultable unreg.
including power supply
componenta kit
12w 140/~ nett 88/-
2w 168/~ nett N/A
40w 108/~ nett 101/8
70W 218/ nett 131/-
—

30 WATT BAILEY AMPLIFIER KIT
8pecial summer redustion (to Sept. 30th 1970 only)
Bensitivity 1-2V for full oatput into 802

Translstors for one channel £7/5/6 list, 28 only nett.
Transistors for two channels £14/11/- list £11 only nett.
C it and t umetal oxide) 30/- per chaanel

MULLARD polyester €280 series

250V 20%: 0-01; 0-022; 0-033, 0-047 8d ea. 0-068; 0-1
9d ea., 0-16 11d., 0-22 1/-, 10%: 0-33 1/5, 0-47 1/8,'0:68
2/3, 1. 2/9. 16T 4/, 2-9uF 4/9.

MULLARD SUB-MIN ELECTROLYTIC
€426 range axial lead 1/8 each
Values (uF/V): 0-84/64; 1/40; 1-6/25; 2-5/18; 2-5/84; 4/10;
4/40; 6/64; 6-4/6-4; 6-4/25. 8/4; 8/40;10/2-5: 10/16; 10/84;
12:8/28; 16/40; 20/18; 20/64; 25/6-4; 25/25; 82/4; 32/10;
82/40; 32/64; 40/16; 40/2-5; 50/6-4; 50/25; 50/40; 64/4;
84/10; 80/2:6; 80/1 80/25; 100/6-4; 125/4; 125/10;
125/16; 160/2-5; 200/6-4; 200/10; 250/4; 320/2-5; 320/6-4;

WAVECHANGE SWITCHES
LONG SPINDLES

1P 12W; 2P 6W; 3P 4W; 4P 3W
SLIDER SWITCHES D.P.D.T.

4/9 each
3/-each

NEON INDICATOR LAMPS

all 200/260V. Bquare bezel, red only 3/9
Round chrome bezel red, amber, clear 4/9 each

Toggle switches, 250V a.c. 1.5A.
chrome dolly and chrome milled nut 8.P.8.T. 3/8;8.P.D.T.
4/6; D.P.D.T. 5/9; 8.P.D.T. centre off §/-.

400/4; 500/2-5.

LARGE CAPACITORS

High ripple current types: 1000/25 8§/8; 1000/50 B/2;
1000/100 16/3; 2000/25 7/4; 2000/50 11/4; 2000/50 11/4;
2000/100 £8/9; 2500/64 1 gﬁ', 2500/70 18/8; 5000/25 18/8;
5000/50 21/11; 5000/100 58/3; 10000/15 17/-; 10000/25
24/6; 10000/50 44/-; 10000/70 61/-.

MEDIUM RANGE ELECTROLYTICS
Axial leads: 50/50 1/9; 100/25 1/9; 100/50 £/6: 250/25 2/8;
830/26 2/8; 260/50 3/9; 500/25 3/9; 500/50 4/6; 1000/25
4/-; 1000/50 6/~; 2000/25 8/-.

8-DeC’s put an end to "birdsnesting’*. Componenta just
plug In. Baves valuable time. Use components again and
again. 8-DeC only 80/-. Compact T-DeC, increased

1 be t it ycled. T-DeC only §0/-

n

» May
post free. Full range stocked.

SMALL ELECTROLYTICS

Axial leads: 4-7/10; 4-7/28; 5/50 1/~ ea. 10/10; 10/25;
10/50, 33/10; 50/10 1/- ea. 25/25; 28/50; 47/25; 100/10;
220/10 1/3 ea.

nett.
Complete unregulated power supply kit 87/8 nett

ZENER DIODES
59, tull range E24 values: 400mW: 2-7V to 30V 4/6 sach
1W: 6-8V to 82V 9/~ each 1-5W: 4-7V to 76V 18/- each

Clip to Increase 1':6W ra#ing to 3 watts (tyge 266F) 8d.

CARBON TRACK
POTENTIOMETERS, long spindles

Double wiper ensures mluimum nolse level.

Single gang linear 220 (3, to 2:2M () 2/8
Single gang log 47K (J to 2-2M 2/6
Dual gang linear 4-7K G to 2-2M Q B/8
Dual gang log 47K {Ito2:2M Q 8/8
Log/antilog 10K, 47K, 1M} only 8/8
Any type with $A D.P. malos awitch, extra 2/6

Please note: only decades of 10, 22 and 47 are availadle

within ranges quoted.
| —

CARBON SKELETON PRE-SETS

Small high quality, type PR, linear only 1000, 2200
470 Q, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M2, 5M, 10M {1} Vertical or horizontal mounting 1/~

each.
L

COMPONENT DISCOUNTS

10% on orders for components jor £5 or more. 18% on
orders for components fer £15 or more (No discount on
nett items).

POSTAGE AND PACKING

Free on orders over £8. ¥lease add 1/6 If under. Oversess
orders welcome: carriage charged at cost.

Dept.

ELECTROVALUE

PW.7) 28 ST. JUDES ROAD. ENGLEFIELD GREEN, EGHAM, SURREY.
Hours: 9-—5.30: Sat, 1 p.m. Tel,: Egham 5533 (STD 0784-3} Telex 264475
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Practical Wireless Classifi-e-a Advertisemen:c;

The pre-paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d.
extra. Semi-displayed setting £5 10s. 0d. per single column inch. All cheques, postal orders, etc., to be
made payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.”” Treasury notes should
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified
Advertisement Manager. PRACTICAL WIRELESS, [PC Magazines Ltd., Fleetway House, Farringdon
Street, London, E.C.4 for insertion in the next available issue.

‘MISCELLANEOUS

SERVICE MANUALS for Pre 1958 H.M.V.
and E.M.I. MODELS. Radio and Record
Player Manuals 5/- each. Television Manuals
7/6 each. Send C.W.O. stating model re-
quired. Also limited range of components
and spares. Send details of your require-
ments. R.D.I. Ltd.. Chilton Works, Garden
Road, Richmond, Surrey.

BUILD IT in a DEWBOX quality cabinet.
2in.x 24in. x any length. D.EW. Lu.,
Ringwood Road, FERNDOWN, Dorset.
S.A.E. for leaflet. Write now—Right now.

PARAPHYSICAL LABORATORY, Down-
ton, Wilts. Telekinesis. Magazines. Send
S.A.E. for list. Samples 20s.

SERVICE FOR THE AMATEUR electronic
enthusiast. Are you building equipment re-
quiring a transformer? If so, send for an
immediate quotation, or s.a.e. for our coma
prehensive price list. Also available on re-
quest, enamelled copper wire price list.—
Banner Transformers, 84 OIld Lansdowne
Rd, West Didsbury, Manchester, 20,

PHOTO ELECTRIC SWITCH KIT

Light cell, transistor, relay etc. Elegant case in
hammer finish 537 x 21” x 41" fitted with light
hood. Ideal counter alarm, Dawn/Dusk switch,
etc. 35/- Post Paid.

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 Ins. 8 Watt tube ampfe light for caravan, tent
etc. Fully transistorised, low battery draln.
Unbeatable at 65/6 post paid.

or In kit form 57/6
4 WATT GRAM AMPS.

Volume and tone controls, mains operation,

35 output, new and boxed 72/6 SSISDT

SALOP ELECTRONICS Callers welcome
23 Wyle Cop, Shrewsbury,
Shropshire

S.A.E. for lists

MUSICAL MIRACLES! Drum, Cymbals,
Waa-Waa and Fuzz modules, New unique
effects units, Percussion etc. Good waa-waa
kits 49/-. Famous ''Mister Bassman’® bass
pedal unit. Also bargain components list of
reed switches etc. Send S.A.E. NOW!—
D.E.W. Ltd., 254 Ringwood Road, Fern-
down, Dorset.

THE NEW
ELECTRONIG MUSIC FOR YOU

Then how about making yourself an elec-
tric organ? Constructional data available
—Tfull circuits. drawings and notes! It has
5 octaves. 2 manuals and pedals with 24
stops uses 41 valves. With iis variable
attack you can play Classics and Swing.
Write NOW for free leaflet and further
details to C, S., 20 Maude Street,
Darlington, Durham. Send 4d. stamp.

FOR INFORMATION about the British
Amateur Radio Teleprinter Group, write to
The Secretary, G. Shirville, 2 Bradford
Way, Toddington, Dunstable, Beds.
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MISCELLANEOUS
(continued)

FOR SALE
(continued)

— TOP TRANSISTORS —

ACY22 1/9 OC45 1/9 ZTX300 1/9
BCIO8 /9 OC7I 1/9 2N706 /9
BFYSI 1/9 OC201 1/9 2N2926 1/9
BFY52 1/9 ©OC202 1/9 2N3708 1/9

All the above types are available at 16 for £1.
Brand New. Individually Tested.

ANTEX SOLDER IRON

This is a lightweight iron fitted with a
15 watt nickel plated bit. It has been
designed to enable you to weld reliable
joints accurately. Special low price. Model
CN240 volts.

AcT Now 29/11
MONEY BACK GUARANTEE P. & P. |/-

J. M. KING (V), 17 Buckridge,
Portpool Lane, London, E.C.I.

YA

SELF-SPRIN e
[:r't?f fed? sirdraima GREY HAMMER

/ BLACK WRINKLE
/Vaﬂ’:/ OR (CRACKLE) inishes

Yukan Aercsol Wpraykit contains |6 ozs. fine | Other Yukon Air
qQuality Surable easy inscant spray. No stove baking | Dryin; d
raquired. Hammers available in grey, biue, gold, | 16 ozs. 0t M{it
Modern Eggahall Black Weinkle {Crackle} |
ac our countar or 161l carciage pald. | i
Per push-button sellspray can, Afso Dursble. nest
and water resistant Black Mace finish (12 oz. self-
1y cans onb) 3/1 carciage pud.
JAL OFFER: 1 can plus optional cransferable
snap-on trigger handle (value 5,2 for 18/1l, carriage
puid. Cholce of

trossed P.O. for total amount direct to:

307a, EDGWARE ROAD,
Dept: M 'YUKAN,LQ;'W'I\V_L Sk
Wa 3upply many Government Departments. Hunkipsl |
Authorities, Insticutes 3nd Leading Industrial
Organisations—we can supply you too.
Open ol day Saturdsy. Ciosad Thursday sftarnoons.

' CHAssIS

ALUMINIUM with GUSSET PLATES
18 S.W.G. STANDARD 2}” WALLS

s. d. s. d.
4” x 3” 3 6 12” x 37 6 6
6” x 3” 50 127 x 5" 7 3
6” X 4” 5 3 12" x 8” 10 6
6” x 6" 59 14” x 3” 70
8” x 3”7 6 0 14" x 9" 14 0
8” x 6” 7 3 16”7 x 6” 110
107 x 77 8 0 16” x 10”7 16 6

P & P 2/- per order. Free on orders over £2

D. A. COGHLAN

Electronic Chassis and Panel Makers,
6 GREEN WALKS, PRESTWICH,

MANCHESTER. LANCS.
Phone 061-773 5349

FOR SALE

MADE ||

MORSE Ty !!

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month.
(Normal progress to be expected.)

Using acientifically prepared 3-speed records you
automatically learn to recognise the code REYT?M

ALL KINDS OF EVERYTHING for sale
to Irish readers. Write for price list, plus
Bargain page. Toner Electronics, Lismore
Park, Waterford. Phone 3048.

FOR SALE. H.R.O. six coils, P.U. very
good condition, £16. Chapman, 11 Moss-
giel Ave., Troon, Ayrshire.

WANTED

‘CASH PAID for New Valves. Payment by
return. WILLOW VALE, ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-567/5400-2971.

WE BUY New Valves and Transistors. State
price:. A.D.A. MANUFACTURING CO.,
116 Alfreton Road, Nottingham.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

without translating. You can’t help it, it's easy as
a tune. 18 W.P.M. In 4 weeks guaranteed.

For detalls and course C.0.D. ring, a.t.d. 01-660 2896
send 8d. stamp for explanatory booklet to:
G8OHS (BOX 11), 45 GREEN LANE, PURLEY, SURREY

SEEN MY CAT? 5,000 items. Mechanical
& Electrical Gear, and materials. S.A.E.
K. R. WHISTON, Dept. PW, NEW
MILLS, Stockport.

TO CLEAR.—Sets of over 35 useful com-
ponents from ex, adm. amplifier panels, sub
chassis, rectifiers, condensers, diodes, resis-
tors, James plugs, valve holders, etc. Only
5/- plus 1/6 P&P. Also valves CV2127,
Cv455, CV4055, CV4024, 2/6 each or 6
for 10/-.—Greene, Fieldings, Poulner, Ring-
wood, Hants.

WANTED NEW VALVES, televisions,
radiograms, transistors, etc. STAN WILL-
ETTS, 37 High Street, West Bromwich,
Staffs. Tel.: WES 0186.

WE BUY New Valves, Transistors and clean
new components, large or small quantities,
all details, quotation by return. WALTON'S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

SERVICE SHEETS AND MANUALS
PURCHASED. Highest prices paid. Sultan
Radio, 29 Church Road, Tunbridge Wells,
Kent. Phone T.W. 22093.



SERVICE SHEETS

SERVICE SHEETS (1925-1970) for Tele-
visions, Radios, Transistors, Tape Recorders,
Record Players, etc., by return post, with
free Fault-Finding Guide. Prices from 1/-.
Over 8,000 models available. Catalogue 2/6.
Please send S.A.E. wth all orders/enquiries.
glamilton Radio. 54 London Road, Bexhill,
ussex.

TRADER SERVICE SHEETS

5/~ each plus postage

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions——Manuals for some.

Cheques and open P.O.s returned if sheets not
available.

OAKFIELD ENTERPRISES

LIMITED
30 CRAVEN STREET, STRAND
LONDON wC2

Make Mode/ Radio/TV

1970 List now
available at 2/-
plus postage

if list is required
indicate with X

From

Address

enclose remittance Of.. ... ... ..

(and a stamped addressed envelope)
s.a.e. with enquiries please

MAIL ORDER ONLY (February PW)

SERVICE SHEETS. Radio, TV etc. 8,000
models. List 2/-. S.A.E. enquiries. TEL-
RAY, 11 Maudland Bank, Preston.

LARGE SUPPLIER

OF
SERVICE SHEETS
(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS.,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)
Only §/- each, Manuals from 10/-
plus large S.A.E.

(Uncrossed P.O. s please, original
returned if service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number
alternative.

Free TV fault tracing chart or TV list on

request with order.
Mail order only.

SERVICE SHEETS
(continued)

EDUCATIONAL
(continued)

RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, Ib Shep-
herds Bush Rd., London W.6. SHE 844].

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome;
always open. THOMAS BOWER, 5 South
Street, Oakenshaw, Bradford.

SITUATIONS VACANT

ENGINEERS, A TECHNICAL CERTIFI-
CATE or qualification will bring you
security and much better pay. Elem. and
adv. private postal courses for C.Eng.,
AMER.E., AMSE. (Mech. & Elec.),
City & Guilds, A M.I.M.I., A1.O.B,, and
G.C Exams. Diploma courses in all
branches of Engineering—Mech., Elec.,
Auto., Electronics, Radio, Computers,
Draughts., Building, etc. For full details
write for FREE 132 page guide; BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, (Dept. 169K), Aldermaston
Court. Aldermaston, Berks.

TV and Radio, AM.LE.R.E., City &
Guilds, R.T.E.B, Certs., etc on ‘Satisfac-
tion or Refund of Fee’ terms. Thousands of
passes. For full details of exams and home
training Courses (including practical equip-
ment) in all branches of Radio, TV, Elec-
tronics, etc. Write for 132 page Handbook
. _Please state subject. BRITISH
INSTITUTE ,OF ENGINEERING TECH-
NOLOGY (Dept 137K), Aldermaston Court,
Aldermaston. Berks.

Radio
Operators

There will be a number of vacancies in
the Composite Signals Organisation for ex-
perienced Radio Operators in 1971 and in
subsequent years.

Specialist training courses lasting approxi-
mately nine months according to the
trainee’s progress are held at intervals.
Applications are now invited for the course
starting in January 1971,

During training & salary will be paid on
the following scale:—

Age 21 £848 per annum

22 £906 ,, "
23 £943 "
24 £981 ,, "
25 and over £1.023 ,. "

Free accommodation will be provided at
the Training School.

After successful completion of the course,
operators will be paid on tgle Grade I scale:—

Age 21 1,023 per annum
22 £1,087 ., "
23 £1.150 ., "
24 £1,21¢4 ,, o0
25 (highest

age point) £1,288 .,
then by six annual increases to a maximum
of £1.749 per annum.
Excellent conditions and good prospects of
promotion. Opportunities for service abroad.
Applicants must normally be under 35
vears of age at start of training course and
must have at least two years’ operating ex-
perience. Preference given to those who also
have GCE or PMG qualifications.
Interviews will be arranged

h}?gplicatlon forms and further particulars
RECRUITMENT OFFICER,
Government Communications
Headquarters,

Oakley, Priors Road,
CHELTENHAM, Glos. GL525AJ
Tel: No. Cheltenham 21491 Ext 2270

EDUCATIONAL

throughout

CITY & GUILDS (electrical, etc.) on "Satis-
faction or Refund of Fec'* terms. Thousands
of passes. For details of modern courses In
all branches of electrical engineering, clec-
tronics. radio, TV, automation, etc., send
for 132-page Handbook—FREE. B.LE.T.
(Dept. 168K), Aldermaston Court, Alder-
maston, Berks.

BECOME ‘“Technically qualified”” in your
spare time, guaraniteed diploma and exam.
home-study courses in radio, TV servicing
and maintenance. T.T.E.B., City and Guilds,
etc.: highly informative 120-page Guide—
free. CHAMBERS COLLEGE (Dept. 857K),
148 Holborn, London, E.C.1.

RADIO OFFICERS see the world! Seagoing
and shore appointments. Trainee vacancies
during 1970, Grants available. Day and
Boarding students., Stamp for prospectus,
Wireless College, Colwyn Bay., North Wales.

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electronics.
Expert tuition for City & Guilds
(Telecoms Techn'’s Cert. and Radio
Amateurs’) R.T.E.B., etc, Many
non-exam courses incl. Closed cir-
cuit TV, Numerical control &
Computers. Also self-build kit
courses—valve and transistor,
Write for FREE prospectus and find out
how ICS can Hhelp you in your career,
ICS, DEPT. 541 INTERTEXT HOUSE,
STEWARTS ROAD, LONDON. SW8

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

BOOKS & PUBLICATIONS

TAPE RECORDING YEAR BOOK
COMPLETELY NEW NINTH EDITION
WITH COMPREHENSIVE CATALOGUE
SECTION AND ARTICLES BY EXPERTS
PRICE 10/6d. from
7 ALVERSTONE AVENUE,
EAST BARNET, HERTS.

SURPLUS HANDBOOKS

19 set Circuit and Notes 50 .. 7/0 p/p 8d.
1155 set Circuit and Notes .. 76 p/p 9d.
H.R.0. Technical instructions . 6/0 p/p 8d.
38 set Technical Instructions . &/0 p/p 9d.
46 set Working Instructions. . . 8/0 p/p 9d.
88 set Technical Instructions . 7/8 p/p 8d.
BC.221 Circuit and Notes .. 8/0 p/p 8d.
Wavemeter Class D Tech. Instr. .. 6/0 p/p 8d.
18 set Circuit and Notes . 6/0 pjp 8d.

BC.1000 (31 set) Circuit and I:l;)tss .. 6/0 p/p 9d.

CR.100/B.28 Circuit and Notes . 10/8 p/p 1/-
R.107 Circult and Notes .. /6 pjp 0d.
AR.88D Instruction Manual .. .. 18/8 p/p 9d.
62 set Circuit and Notes 50 . 7/0 pip 9d.

Circuit Diagram 5/6 each post free, R.1116/A,
R.1224/A, R.1355, R.F. 24, 25 and 26, A1134,
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348
(E.M.P.), BC.524, 22 get.

Colour Code Indizator.. oa .. 2/6 p/p 6d.
52 set Sender and Receiver circults 8/ post free
S.A.E. with all enqulirles please.
Postage rates apply to U.K. only.

Ma# order only lo:
INSTRUCTIONAL HANDBOOK
SUPPLIES

DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

METAL WORK

METAL WORR: All types cabinets, chassis,
racks etc., to your specifications, PHIL-
POTTS METAL WORKS LTD., Chapman
Street, Loughborough.
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RECEIVERS & COMPONENTS

CAXTON COLUMN. This is a
column cabinet 23 x 5§ x 5¢in. deep
finished in black or wood graln
cloth with blue Vynalr front. Key-
hote slot for wall mounting. Fitted
with three speaker unlts, 9 ohms
impedance. Handles 8 watts,
Makes all the difierence In quality
and volume of tape recorders and
record players. Real bargain at
59/6d. P. & P. 10/6d. each.

SPEAKERS: Elac Heavy duty Cevamlc Magnets
11,000 line, 10 x 6In, 3 ohm or 15 ohm, 49/6.
P. & P. 5/6. 8In. round 15, 45/6. P. & P. 5/6.
EMI 134 x 8In. 3 ohm, 45/- 15 ohm 48/6.
. & P. 3/6. E.M.l. 3In. tweeter 17/6. P. & P.
. 8 134 x 8In. fitted two 2}In tweetsrs
150hm77/‘ . & P. 5/6. E.M.I. 134 x 8

(15 ohm) HI-F! quullty £5.19.6. P. & P, 5/6 E.M.I.
Woo1ers. 64 x 64In. square, 8 ohm, 59/6. P. & P.
4/6. E.M.l. Crossover, 16/6. P. & p. 1/- EAGLE
Cronovev units 3 or 16 ohms, 11/4 .4 P, 1/6
Bakers 12in., 25 watt 15 ohm £6.6.0. P &P 3/8

VYNAIR Wldths from 40 (o 54In., 15/, yd. off
roll. P, & P. 1/9. { yard, 8/-, P. & P. 1/9. Send 1/-
stamps for samples.

SPEAKER MATCHING TRANSFORMERS
3,7, 15 ohms, 8 watt. 13/6. P. & P. 2/6.

LOW PRIGE, HIGH QUALITY SPEAKER SYSTEMS

All cabinets are new and carefully designed acoustically with speakers mounted on $In. chipboard
baffles. All speakers are ex-TV high quality with hi-flux magnets carefully matched and tested,

|
f
|
|

BROADWAY ELEGTRONIGS (Nr. Tooting Broadway Underground Stn)

92 MITCHAM ROAD, TOOTING BROADWAY, LONDON, S.W.17 01-672 3984 (Closed all day Wed.)

CARTRIDGES. Stereo: Sonotone 8TA H/C
Diamond, 47/6. Ronette S105 Medium Output, 28/6.
$106 ngh Output 28/6. Acos GP93 1 Sapphire,
37/6. GP94 1 Sapphire, 3¢/6. GP81 Diamond, 42/-.
GP91 Stereo Compatlble (High, Medium or Low
Output). 25/~. TA800 converts Phlllps AG3301,
AG3306 to B.S.R. SX1H. Plug-in head complete
wlth cartridge, 50/-. TA700 equlvalent to B.S.R.
SX1M 35/-. Japanese equlvalent to B.S.R. TC8s.
35/, & P. 1/6.

Mnnn Acos GP87/2 will replace Collaro and
Garrard Mono cartridges. 18/6. T.T.C. Crystal
High Gain. 15/-, B.S.R. T CBH Jap equlvalent, 26/~.
Sonotone 2TSS, 15/-. P. 1/6.

EARPIECES WITH CORD and 3.5mm. plug,
8 ohm magnetlc. 3/-. 250 ohm, 4/-. 180 ohm with
clip, 6/6. Xtal. P. & P. 6d.

PIANO KEY PUSH BUTTON SWITCHES.
7, bumm Inc. malns on off. 6 banks of 6 P.C.O..
8/6. P. & P. 1/6.

The SHELLEY Siza 21
x 11 x 84in
An extremely elegant
speaker system made of
m.m. chipboard
covered  with  teak
leathercloth with dark
Vynair front (send
S.A.E. for cloth sam-
ples). This unique sys-
tem uses three ex T.V.
speaker 64In round for
the Bass, 8 x 3in for
the Middle and Sin
round for Treble. Care-
fully matched and
tested. WIIl handle 10-
12 watts and will match
8 ohms Impedance. If
preferred the speakers
can be wired In series
parallel to match 3
ohms Impedance. A real bargain at £4 19 6 pius
10/6 P. & P. MATCHING TRANSFORMER for
15 ohms 15/~ post free.

NEW MODEL V.H.F. KIT MEK2

Our latest Kit improved design and performance
plus extra Amplifier Stage receives Afrcraft, Ama-
teurs, Mobile, Radlo 2, 3, 4 etc.

This novel little set will give you endless hours of
pleasure and can be buflt in one evening. Powered
by 9 Volt Battery, complete with easy to follow
instructions and bullt in Jack Bocket for use with
Earphones or Amplifier.

ONLY 68/- P. & P. FREE U.K. ONLY

“AUDIO 1” 8 WATT AMPLIFIER
Ready built, tested and
guaranteed. Very attractive
Cabinet in black leatherette
with light grey front, size
10” x 43” x 4", Fitted large
speaker, Jack Socket and
Volume Control. Many uses
e.g. Radle Kit Amplifier,
Intercom, Record Player,
Public Address or even
Crystal 8et Amplifler.
OUR PRICE ONLY 97/~
P. & P. 4/6d.

EXTENSION SPEAKER
CABINET

The same Cabinet that
houses our Ampllﬂer
ONLY 268/~ P

J75
Or wnh fitted Speaker 341 -
P. & P. 3/64.

Cheques, Postal Orders to:
Dept. P.W.,
@alleon Trading Co., 208A Lodge Lane,
Romiord, Essex

150 NEW ASSORTED Capac:tors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hy-
stab, Vitreous, %-20 watt, 15/- Post Free.
WHITSAM ELECTRICAL, 33 Drayton
Green Road, West Ealing, W.13.

COMPLETE RANGE of Amateur Aircraft,
Communications receivers. Chassis, panels,
meters, cabinets, microphones, etc. Slephcns-
James Ltd., 70 Priory Road, Liverpool 4.
Tel. 051-263-7829.
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AMAZING VALUE
ALL NEW FULL SPECIFICATION
DEVICES
Integrated Circuits complete with data:
GE PA230 Audio Preamplifier ..
GE PA234 1W Audio Amplifier
GE PA237 2W Audio Amplifier
Plessey SL402A Preamp and 2W
Amp equivalent to 1.C.10 ...
MEL (1 Photo Darlington Amp 9/6
TTL Microcircuits for 5V Supply:
SN7400, SN7410, SN7420.
SN7451 (each)
SNTATI s ompia 8.
Connectors for GE and TTL i.c.’s 1/-
High Quality low cost translslors

GE 2N5172 NPN 200mW ... .. 1/
ME 0412 PNP 200mW .. .. .. 3/9
TI 2N4059 PNP 250mW = 3/6
MUL BFX86 NPN 800mW .. . 6/-
MUL BDI24 NPN 15W ..  12/-
S 2N3055 NPN 115W .. . 14/6

Triacs for full wave power control
RCA 40669 BA 400V 24/-

RCA 40583 Trigger Diode .... 5/3
Plastic rectifiers for power supplies:
IN 4820 [.5A 400V Si Rectifier. 2/6
WO005 1A 50V full wave bridge Si 1/6
PD40 2A 400V full wave bridge Si  15/-
JEF ELECTRONICS
York House, 12 York Drive, Grappenhall,
Warrington, Lancs.
C.W.O. P. & P. 1/- per order. Mail Order
only. Money back if not satisfied.

THYRISTORS. CRS 3/40 400V. 3 amp,
8/6. BY100 3/-, post free. Quantity dis-

count. 1 Old Shoreham Road, Southwick,
Sussex.
TRANSFORMERS. Rewound, Prototypes

supplied capacity for small quantity runs.
S.AE. please. Ratcliffe, 18 Beech Avenue,
Thongsbridge, Huddersﬁeld, Yorks.

Stella Nine Range Cases

Manufactured in Black, Grey, Lagoon
or Blue Stelvetite and finished in Plastic-
coated Steel, Morocco Finish with
Aluminium end plates. Rubber feet are
attached and there is a removable back
plate. There is also a removable front
panel in 18 s.w.g. Alloy.

Now all Aluminium surfaces are coated
with a strippable plastic for protection
during manufacture and transit. All edges
are polished.

LIST OF PRICES AND SIZES
which are made to fit Standard Alloy
Chassis in grey blue or black with
Aluminium Front Panels

Width Depth 4" Height 67 Height 4" Height

£ 8 d. £ 8 d. £ s d.
83 33 B0 18 0 118
83" 43" 18 3 11 86 156 0
83" 31‘ 18 0 150 150
83 6§” 150 111 9 117 0
10%” W 114 6 2 2 86 2 6 0
123 3¢ 150 111 ¢ 117 6
123~ bi' 114 0 20321 0 2 5 8
123" 8¢” 2 30 211 8 215 6
143~ 8¢ 110 0 117 6 2 2 0
143~ 94" 211 6 38 70 310 0
163" 8¢° 2 80 2 16 8 3109
163~ 10§ 3 00 318 0 4 80

Cases—Post 4s. 6d. per order.
Discounts available on quantities.

CHASSIS in Aluminium, Standard Sizes,
. with Gusset Plates
Sizes to fit Cases. All 24” Walls
8" X 8 ; dé
6" x 4° 6 9
8”38 7 9 127 x 5* 18" x 6°
8" x6 9 8 127 x 87 1 16° x 10° 19
Chassis—Post 3s. 0d. per order.
Discounts available on quantities.

E. R. NICHOLLS
Manufacturer of Electronic Instrument Cases
46 LOWFIELD ROAD
STOCKPORT - CHESHIRE
Tel: 061-480 2179

8.

10" x 7" 1 14% x 37 8
127 x 37 14" x 9 17
12

Lowo®
owuw?

3
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VALVE BARGAINS

Any S5, 9/-; 10, 14/-; 100, £5 10s
from the following:
ECC82, ECL80, EF85, EF183, EBF89
EY86, PCC84, PCC89, PCF80,
PCL82, PCL83, PCL84, PL36,
PY33, PY81, PY82, PY800.

AERIAL BOOSTERS 59/-

Three types of High Gain Transistorised
pre-amplifiers all at the same price
UHF 625 Type L45, Tunable over the
complete UHF Stations
VHF 405 Type L12 with Separate Tuning
for Band 1 and Band 2. Please state
channel numbers
FM UHF RADIO PRE-AMPLIFIER
SAE for Full Details. All complete with
battery and leads, 7 day money back
guarantee if not satisfied

PL8I,

VELCO ELECTRONICS, 62 BRIDGE ST.
RAMSBOTTOM, BURY, LANCS.

SPEAKER CABINET BARGAIN

Beautifuily finished in Straight
Grained Teak Veneers with
{ harmonising material front.
Spare baffle, for any size of
speaker up to 10 x 6ins. Size
16 x 8 x 6ins. Only 67/6d
each or 2 at 62/6d each, carr,
free. Send for free and illus-
Albion Electronics Supplies,

trated lists.
16 Albion Road, Birchington, Kent.



RECEIVERS & COMPONENTS

(continued)

EXCOMPUTERPRINTED CIRCUIT
PANELS 2in x 4in packed with semi-
conductors and top quality resistors,
tapacitors, diodes, etc. OQur price, 10
boards 10/- P. & P, 1/6, With a guaranteed
minimum of 35 transistors. Transistor
data included.

SPECIAL BARGAIN PACK. 25 boards

PYE CAR RAD!IO

Push Button
Tuning Heart

This PRESTOLOCK
5station Push-Button
Tuner Heart with
Manual Over-ride is
an ideal basis for a quality AM car radio.
Size 64in. x 4in. x 2in. 25/-plus3/-p. & p.

for £1. P. & P. 3/6. With a guaranteed
minimum of 85 transistors. Transistor
dataincluded,

PANELS with 2 power transistors sim. to
OC28 on each board + components, 2
boards (4 x OC 28) 10/-.P. & P. |/6d,

9 OAS, 3 OAIO, 3 Pot Cores, 26 Resist-
ors, |4 Capacitors, 3 GET 872, 3 GET
8728, | GET 875. All long leaded on
panels 13" x 4"

4 for 20/-.P. & P.5/-.

EX GOMPUTER ‘“MEMORY”’
CORE STORE PLANES

160 BITS £1 P. & P. 2/-
4,000 BITS £4 P, & P. 4/- —

BUMPER BARGAIN PARCEL

We guarantee that this parcel contains
at least 1,750 components. Short-leaded
on panels, including a minimum of 350
trannstors (mainly NPN & PNP ger-
manium, audio and switching types—data
supphed) The rest of the parcel is made
up with: Resistors 5% or better (including
some 1%) mainly metal oxide, carbon
film, and composition types. Mainly
+ & } watt . ., diodes, miniature silicon
types OA90, 0A9| 0A95 1S130, etc. . .

capacitors mcludmg tantaium, elec-
trolytics, ceramics & polyesters . . . induc-
tors, a selection of values , . - also the odd
transformer, trimpot, etc., ‘etc. ., These
are all miniature, up to date. professnonal
top quality components, Don't miss this,
one of our best offers yet ! ! Price, 65/-.
Post and Packing 6/6d U.K. New
Zealand 20/- post and packing. Limited
stocks only.

25 MIXED RESISTORS
4 & 4 wact 12/6 P. & P. /6

DIODES siticsk

1 50 HIGH STABS §, } and | Wact
5% and Better 12/6d. P. & P. 1/6

10 AMP 150 PtV 4 for 10/-
20 AMP 150 PIV 4 for £1
35 AMP 450 PiV 4 for 45/- P. & P. | /-

EXTRACTOR /| BLOWER
FANS (Papst)

LARGE CAPACITY RIPPLE
ELECTROLYTICS CURRENT
1500 MFd 150v 6A
4000 MFd 72v 7/6 each

16000 MFd |2v P. & P. 1/6d.

100 c.fom. 43”7 x 43" x 2"
2800 r.p.m.
50/- ea, P. & P. 5/-

RELAY OFFER
Single pole changeover silver contacts
27 x 6” x 7”7 2.5 K§, coil operates on
25 to 50v 8 for 10/-P. & P. 1/6

EXTENSION TELEPHONES
19/6 Ea. 5"
35/‘ Erale, 10/-

These phones are extensions and do not
contain bells.

KEYTRONICS

MAILING ADDRESS
52 EARLS COURT ROAD. LONDON W8
WAREHOUSE & DISPATCH
0l 478 8499

AUDIOSCAN-HI-FI loudspeaker systems
for the home constructor, cabinet kits, new
range of Peerless speakers, speaker kit
systems and cross-over networks, BAF
wadding and all necessary components. Free
speaker fabric samples on request. Send 9d
in stamps to: AUDIOSCAN, Dept. P.W,,
4 Princes Square, Harrogate, Yorks.

A CORNUCOPIA OF COMPONENTS!
Scarce valve, selected T.V. components,
Speakers, Cabinets. Computer panels—long
leads NOT priated circuts. Transistors,
resistors—new and recovered. State require-
ments. S.A.E. (F.S.) for details. MAIL-
MART, 6 Eastbourne Road, Pevensey Bay,
Sussex.

MAINS POWER PACKS suitable for tran-
sistor amplifiers. 240 AC input. Nominal
24V DC, 350 MA out. 35/- plus 3/6 p.p.
C.W.0.. V.S. Audio, 44A High Road,
Swaythling, Southampton.

BRAND NEW ELECTROLYTICS, 15/16?)/0
, 50, 1

0.5. 1, 2, 5, 8, 10, 20,

mids, 8:5d. E12 series 5% resistors. Carbon
Film W 10Q to IMQ, 1-5d. erewound

SW 150 to 15KQ, lOd., postage 1/-.

C. R. Supply Co., 127 Chesterfield Road,

Sheffield 8.

EMSAC FOR ANTENNA SYSTEMS AND

CONVERTERS. Please send s.a.e.

for

details of 2 metre converters. antennas and
!ransmatches for receiving and transmitting.
ELECTRONIC & MECHANICAL SUB-
ASSEMBLY CO. LTD., Highfield House,
West Kingsdown, Kent. Tel. W.K. 2344.

GIEGER COUNTERS LATEST GOVERNMENT RE-
LEASE, OF THESE EXCEEDINGLY POPULAR AND
WELL KNOWN CONTAMINATION METERS. Which
were intended for use, ahonld the need arire, by the
Civil Defence ete.

These arc new or virtually
as new, being shelf stored
only, and are colmplete with
all parts including, Carry-
ing Haversack, Cable and
U'robe, Inatructions for use.

Thia Model incorporatcs a
plug in Vibrator Power
unit, instead of the normal
Battery Hokler, thereby
using four standard Mallory
R.M.12.R. Long Life Bat-
teries. (Not snpplied.)

The unit is completely
portable, being made in
Cast Aluminiumn, making it
extremely light and strong.
Every part is completely
sealed and  watertight.
List Price £70.

BUPPLIED AS ABOVE IN MAKER'S CARTON COM-
PLETE AND TESTED 80/~ POST 10/-, TWO CARRIAGE

~J. H. TOWNEND
21 THE ROUNDWAY, MORLEY,
NR. LEEDS, YORKS,

dalyne Bargain Corner
ts You want—when you want them
Elackmlyﬁu Electrolytics
by General Instruments by C.C.L.
2uF 18V 8d 254 F 12V 10d 1500uF 25V 8/6
10uF 12V 10d 40,,14‘ 12v 104 470ul 63V 6/-
20uF 6V 104 150uF 15V 1/8  8uF 450V 2/6
20uF 15V 104 200pF 25V 2/~  32uF 250V 2/8
TRANSISTORS
2N3702 8/- MJ481 £5/6 BC125 9/~ 2N305518/-
2N3703 3/- MJ491 Z8/8 BC126 9/- 2N706 2/
2N3704 8/3 40361 IR/~ BCl0B 2/8 2N2926 8/-
BC169 2/3 40362 I4/- BCL109 2/8 BFY51 4/-
Rectifiers, wire ended (PIV stated) Zeners 5%,400mW
100V 0,75A 1/9 100V 1A 2/3 all preferred values
400V 1A 8/~ 1000V 1.5A 4/8 3V to 30V 4/- each
200V 1A bridge 10/—
Volume controls lin ox log: mone 2/6; stereo 8/—. All
preferred values in serres 4.7, 10, 22, 47 ete.:—4.7K
to 2.2MQ.
Terms: 10 or more ot each item: Deduct 20%,.
P. & P. on all orders 2/-; Postal service, U.K. ouly.
Prompt service and satisfaction guaranteed
Gaytone Road,

dalyne components Blisworth,

Northants.

AERIALS

BAKER AND BAINES

BBC dipole 30/—. H 42/-. 3 ele 8%/-. IT
3 ele 26/—. 5 ele 34/—. 8 ele 47/5. 1| ele 57/6
{TA doubles B ele [12/—. |l ele 140/-. 13 ¢
159-. Combined BBC/ITA D+545/-. D+8 52/-
H+5 69/-. X +5 75{-. Combined Loft Special
D +5 with loft pde and fixings 37/-. UHF
Aerials BBC-ITA |4 ele 37/-. I8 ele 54/
22 ele 63/—. Double 22 ele 142/-. CO-AX low
loss at |/3 and 2/3. Co-Ax plugs 1/4.

Diplexers — Triplexers-Matched UHF/VHF
Diplexers. VHF/UHF Pre Amps 75/-

Fn les, Lashings, Clamps, Couplers, etc.
Postage Paid inland on aerials. Extra on acces-
sories. Please state channels when ordering.

I} Dale Cres., Tupton, Chesterfield.

HI-FI EQUIPMENT

COMMUNICATIONS RECEIVERS:

Ex-

Govt. bargains in the £10 to £20 range,
including: R209. PCR2. CR300, B40, B4l,

Murphy HF/MF, and others. Write

or

phone ~ for details. P. R. GOLLEDGE,
G3EDW, Glen Tor, Torrington, Devon.

08-052 2411.

SHURE Cartridges Post Free. M3D £4.19.6.
M44/5/7 £7.10.0. M44E £8.17.6. MSSE
£9.17.6. MTSE/2 £16.10.0. GOLDRING G
800 £7.17.6. Garrard SP.25 Mk. I1£10.17.6.
AP.75 £16.17.6. Teleton SAQ 203E £19.15.0.
P.&.P. 7/6. Ultimate Electronics. 38 Achilles
Road, London. N.W.6. Mail Order Only.
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BEST EVER 200/240 VOLS “MAINS”’
SUPPLY FROM 12 VOLT CAR BATTERY

Exclusive World Scoop Purchase. The fabu-
lous Mk, 12D American Heavy Duty Dyna-
motor Unit with a Massive 220 watt out-
put and giving the most brllliant 200/240
volt performance of all time. Marvellous
for Television, Drills, Power Tools, Mains
Lighting, AC Fluorescent Lighting and all
200/240 volt Universal AC/DC mains equip-
ment. Made at tremendous cost for U.S.A.
Govt. by Delco-Remy. This magnificent
machine 1s unobtainable elsewhere.

Brand New and Fully Tested, only £5.9.6,
plus 10/6 postage. C.0.D. with pleasure.
Money bacE if not delighted. Please send
s.a.e. for interesting illus. details.

Dept. PW, SCIENTIFIC PRODUCTS
Mount Street, Fleetwood.

est. 1943 JOHNSONS 7ei: 24864

New! CV2-—a unique triple-purpose
VHF kit for the Amateur enthusiast.
Integrated converter, receiver, and
tuner-feeder. Fantastic single trans-
istor performance ! Comprehensive kit
of high grade parts with three coils
covering 80-178MHz, 9v battery, etc.,
together with simplified diagrams and
instructions. Price complete, £4, post,
packing and insurance paid, direct
from makers. S.A.E. for literature.

JOHNSON'S (RADIO)
St. Martin’s Gate, Worcester

DIMMASWITCH

© -

This is a dimmer of standard size in
ivory and chrome to replace modern
light switches without wiring change—
controls 40-600 watts, 200/250 volts at
50Hz of all lights except fluorescents.
Two models are available with on/off
switch to control from maximum to
zero.

DS500/2 at £3 12s. 6d. with clockwise or
reverse dimming, with the switch at full
reverse rotation.

DS500/2/P at £3 I8s. uses a patented
switch giving onjoff control at any
position of dimming.

Both are available in D.L.Y. kit form at
10/- less. Fuse protection is available
at 2/6 extra.

Please send C.W.0. to

DEXTER & COMPANY
ULVER HOUSE, 19 KING STREET
CHESTER CHI 2AH
Tel.: Chester 25883

As supplied to H.M. Government Departments.
Hospitals, Local Authorities, etc.

AUDIO EFFECTS
5 SHAW LANE, HALIFAX YORKS

Buy with confidence and obtain the right results.
Refunds without question if any of our products
fail 10 give 100% satisfaction.

AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER KIT. No fuss,
no drilling. Just fit the components on our
printed circult. Slow Motion tuning. Simple
IF alignment. Perspex front panel. Push pull
AF amp drives your 8-15 ohm speaker. Amp
can be used seperately. Designed to accept a
BFO signal. Uses Denco plug in coils 2T.
0.5 to 1.54 Mhz 3T. 1.67 to 5.3 Mhz 4T.
5.0 1o 15 Mhz 5T. 10.5 to 31.5 Mhz Range 3T
normally supplied with kit. Uses 9 volt battery.
Easy step by step instructions. Complete Kit.
£8.19.6 plus 5/6 P. P. & Ins. Extra ranges 12/-
per range.

POWER CONTROLLER. Power at your
finger tips. Not merely half wave control but
full wave. A single variable control gives zero
to full power. Uses latest 15 amp 3kW triac
and special trigeering device. Ideal for all
types of lighting, fires. motors, drills, ctc.
Complete with box, power socket, cables, etc.
In kit form with easy to follow instructions
£6.9.6. Ready built £9.4.6 plus 5/6 P. P. & Ins.
REVERBERATION AMPLIFIER. Self con-
tained transistorised, battery operated. An
entirely different approach to sound reproduc-
tion. Normally, sound reproduction from a
single source, has a flat one dimensional effect,
With this unit, proper sound delay through
reverberation, tones, are created with a truly
third dimension for concert hall originality.
Two controls adjust volume and reverberation.
Simply plug microphone, guitar, etc., in, and
the output into your amplifier. Supplied in a
beautiful walnut cabinet 73in X 3in X 4%in.
£10.4.0 plus 6/- P, P. & Ins.

VOX SWITCH. This sound operated switch
is ideal for mobile TX work, tape recorder
switching, etc, You speak, it switches. High
and medium imp. inputs. AF take off point.
Drives your 12 volt relay. In kit form with
full instructions 42/6. Ready built, tested and
guaraniced. 62/6, plus 2/6 P. P,
METRONOME UNIT. Variable beat. Listen
while you play and keep in time, Easily builit,
pocket size with personal mini earphone. In
kit form 27/6, post paid. Ready built in an
attractive black and white polythene case, 37/6
post pald.

MORSE OSCILLATOR. PC board, tran-
sistors, high stab. components, batitery carrier,
ear piece. Adjustable tone. Just attach your
key. Drives phones or speaker. In kit form
17/6 post paid. Ready built in similar case as
above 25/- post paid.

STRAIGHT FROM THE PRESS. Latest
Mullard manual: Audio Amps. FM tuners,
Stereo decoder, Receiver circuits, Hi Fi Tape,
etc. etc. 32/6 post paid.

JUST ARRIVED IN STOCK. Texas tran-
sistors. Complementary symmetry. Driver.
NPN, PNP output. The set of three ONLY
6/6 post paid.

Free lists with every order. For lists only send
1/6 (deductible from first order).

NEW RANGE UAF. TV AERIALS

All UH.F. aerials new fitted with tilting
bracket and 4 element grid reflectors.

Loft Mounting Arrays, 7 eclement, 40/-.
Il element, 47/6. 14 element, 55/-. 18
element, 62/6. Wall Mounting with Cranked
Arm, 7 element, 60/-. 11 element, 67/-.
14 el t, 75/-, 18 el t, 82/6. Mast
Mounting with 2in. clamp. 7 element, 42/6.
11 element, 55/-, 14 element, 62/-. 18 element,
70/-. Chimney Mounting Arrays, Complete.
7 element, 72/6. 11 element, 80/-. 14 element,
87/6. 18 element, 95/-. Complete assembjy
instructions with_every unit. Low Loss
Cable, 1/6 yd. U.H.F. Preamps from 75/-.
State clearly channel number required on all
orders.

BBC - ITY AERIALS

BBC (Band 1). Loft, 25/-.
External §/D, 30/-. “H”
£2.15.0. ITV (Band 3).
3 element loft array, 30/-.
5 element, 40/-. 7 element,
50/-. Wall mounting, 3 ele-
ment, 50/-. 5 eclement, 55/-.
Combined BBC/ITV. Loft
1+ 3, 40/-; 1 + 5, 50/-;
1 + 7, 60/-; Wall mounting
1+ 3,60/~ 1 + 5, 70/~;
S{:/imney 1+3,70/-;1 + 5,

VHF transistor Pre-amps.
7

COMBINED BBCI — ITV — BBC2
AERIALS 1 + 3 4+ 9,70/-.1 4 5 + 9, 80/-.
1+ 5+ 14,90/-.1 + 7 4+ 14, 100/-. Loft
mounting only.

F.M. (Band 2). Loft §/D, 17/6. “H", 35/-.
3 element, 57/6. External units available.
Co-ax. cable 8d, vd. Co-ax. plugs, 1/6. Outlet
boxes, 5/-, Diplexer Crossover Boxes, 17/6.
C.W.0. or C.O.D. P. & P. 6/6. Send 6d.
stamps for illustrated lists.

Callers welcomed — open all day Saturday

K.V.A. ELECTRONICS (Dept. P.W.)
40-41 MONARCH PARADE
LONDON ROAD, MITCHAM,

SURREY 01-648 4884
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NEW VALVES!
Guaranteed and Tested

24-HOUR SERVICE

IR 56 DL92 5/8 | EL84  4/9 | PL500 12/9
153 4/3 ' DL94  b/9 | EYSL 7/~ PLy04 13/3
T4 2/9 | DL98 7/~ | EY86 8/3 | Py32 10/-
384 5/9 | DY86 5/3| EZ80 4/3 | PY33 10/~
Wi 59 | DY87 58| EZSL  4/8 PYSl b/
6/30L2 11/8 | EABC80 5/9 KT6l 9/3 | PYs2 5/
64Q0  4/3 | KBC33 7/9 KT6G 16/8 | PYS3  5/6

6V6G 3/ ‘EB(M[ 9/3 Ni8  17/- | PYS8 6/8
25L6GT 4/8 | EBYS0 6/6 | PCS6 10/3 | PY800 7/-
30C18 10/8 | EBF8Y 5/9| PC8S 10/3 | rysol /9
30FL1 12/6 | ECC81 3/6 PC97  7/9 | R19 8/3
30FL1214/3 | ECCS2 4/— | PC900 7/- | U2  12/9
30L15 12/9 | ECC83 4/9| PCC84 6/3 U26  11/8
30P4  11/9 | ECC85 b/~ | PCCR9 8/11 | U1l  12/-

30P19 11/9 | ECH35 5/8 | PCF80 5/11 | U193 8/8
30PL1 12/6 | ECHS81 5/9 | PCF801 6/6 | U251 14/~
CCH35 13/- | ECL80 6/6 | PCF802 8/9 | U329 14/-
CL33 17/8 | ECL82 6/3 | PCF80510/9  UABCS0 8/—
DAC32 6/9 | ECL86 7/8| PCLS2 6/9 | UBC4l 8/3

6/~ PCL83 11/8 | URF89 /3
DAF96 6/8 | EF39 4/6 | PCLBY ?/- | UCC8s 73
4/6 | PCL85 8/8 UCHS1 6/6
DF91  2/9 EF85 5/ PCL36 8/~ | UCL82 8/9
DF96 6/9 | EF86 8/3 | PFL20011/8  UF41 10/6
DK32 6/9 | EF89 4/8 | PL36 9/3 | UF89 6/-
DK91  b/6 | EF183 b5/8 PL8I 8/6 | UL41 11/9
DK92 8/3 | EFI84 6/~ PL82 5/8 | UL84 8/3
DK96 7/ | EH90 8/~ | PL83 /3 ‘ UY41 -
DL35 4/8 | EL33 9/3 | PLR4 8/-1uUvss 53
Postage on 1 valve 9d. extra. On 2 valves or more, postage
6d. per valve extra. Any insured parcel against damage in
translt 6d. extra. Office address, no callers.

GERALD BERNARD
83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.16

H A C SHORT-WAVE
n n n KITS

WORLD-WIDE RECEPTION

Famous for over 35 years for Bhort-Wave Equip-
ment of quality, ""H.A.C."” were the Original
suppliers of Bhort-Wave Receiver Kits for the
amateur constructor. Over 10,000 eatisfled
customers—including Technical Colieges, Hos-
pitals, Public 8chools, R.A.F., Army, Hams, etc.

IMPROVED 1970 RANGE
One-valve model “DX", complete kit—price §8/6
{Postage and packing 3/8).
Customer writes:—"Definitely the best one-valve
8.W. Kit available at any price. America and
Australia received clearly at good volume.” Thi
kit all short-wave t
drilled chassis, valve, accessories and full instruc-
tions. Ready to assemble, and of course, as all our
products—fully guaranteed. Full range of other
B.W. kits including the famous model "K' and
“K plua™ (illustrated above.) All orders deapatched
by return. (Mail order only.) Send now for a
descriptive catulogue, order form.

""H.A.C.”” SHORT-WAVE PRODUCTS
29 0ld Bond Street, London W.1




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.

Oscillator Coil P50/1AC (For OC45) P50/1AC (For AF117)
1st I.F. Transformer .P50/2CC (For OC45) P51/1 (For AF117)
2nd I.F. Transformer... P50/2CC (For OC45) P51/2  (For AF117)
3rd L.F. Transformer P50/3CC (For OC45) P50/3V (For AF117)

Rod Aerial RA2W 12/6
Driver Transformer LFDT4/1 .. 916
Output Transformer .OPT1

Printed Circuit PCA1

I.F. TRANSFORMERS FOR “‘PRACTICAL WIRELESS” CIRCUITS

Components for several receivers are available, including the following for the “'Clubman”.

T411E 1st |.F. Transformer ... 1/6
T41/2E 2nd I.F. Transformer
T41/3T 3rd I.F. Transformer
T41/3T B.F.O. Coil

Details of these and our other components are given in an illustrated folder which will be supplied on
request with 4d. postage please.

WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET

M. & B. RADIO
38 BRIDGE END, LEEDS 1
Telephone: 0532-35649
/}i% N Vg‘é%
#

EX-RENTAL TELEVISIONS
TWO-YEAR GUARANTEE

VHF FM/MW/LW
TRANSISTOR RADIO
BRAND NEW 10 tran- *%

177 SLIMLINE 405 only

sistor plus 4 diode table £11 10 0

model of well known 4

British manufacture. The # 19”7 SLIMLINE 405/625
highly polished wood 39 Gns

cabinet, speaker and pre-
assembled chassis are
supplied separate and
only require fitting to-
gether and the 2 speaker
connections making.
CHASSIS & CABINET
£9.10.0. SPEAKER 25/-
carr. paid.

STC STEREO/MONO HEADPHONES. Brand ncw hghtweight high
quality comfortable padded headphones for stereo or mono use. Weight
10 oz. 20 c/s to 20 Kc/s 300 ohms per earpiece. Supplied with details of

matching circuit for 15 ohms using only 3 resistors. 54/- plus 4/- pp,
12 VOLT TRANSISTOR INVERTERS. 12vdc input. 270vdc at 150mA
approx output. Transformer 2in x 2in x_1iin mounted on aluminium
case 1{in x 2%in x 4in. Weight 150z, 65/- plus 4/- pp.

TRANSISTOR MODULATOR PRE-AMP PANEL. BRAND NEwW 4
transistors plus 1 diode. 4§in x 2§in. Fitted with pre-set microphone gain
control and mod filter. Originally used to drive an NKT404 which

Carriage and Insurance 30/-
FREE ILLUSTRATED LIST OF
TELEVISIONS
177 —19"—21"—23"

WIDE RANGE OF MODELS,
SIZES AND PRICES

DEMONSTRATIONS DAILY

s S

TWO-YEAR GUARANTEED TUBES 100% REGUNNED
Slim Line Tubes 110° 177 and 197 109/6, 21" and 23" 129/6.
Normal Tubes 70° and 90° 17 99/6, 21” 119/6, 14" and other sizes 79/6.

SPEAKERS 10/-, 24" 80, 31”7 25Q, RECORD PLAYER CABINET
47 100, 3” x 57 80, 77 x 4730, 8" x 49/6
3”73Q. BRAND NEW, P. & P. 2/-,

drove a pair of NKT404s. Supplied brand new c/w circuit of complete
modulator. 22/6d plus 1/6 pp.
TRANSISTOR AUDIO AND MUTING PANELS, Brand new set of
3 panels. Audio panel with transistor gate originally used to drive an
NKT404 output transistor, 2 muting panels with Schmitt trigger circuit
to operate the gate on the audio panel. 8 transistors in all. Supplied with
full circuit 22/6d plus 2/6 pp.
455Kc/s FM LF PANEL. Brand new but faulty 6 transistor panel
usually low in gain. 12/6 plus 1/6 pp.
HAND TELEPHONES. Brand new radiotelephone type press 10 talk
handsets, 12/6 plus 1/6 pp.
VHF AERIAL C/O RELAYS, Used but OK. 6 or 12v. 4/- plus 1/6 pp
60 UNTESTED MIXED TRANSISTORS 5/- plus 1/- pp.
60 UNTESTED MIXED DIODES 2/6 plus 1/- pp.
USED TESTED VALVES. 12AX7/ECC83 2/6. 6BJ6 1/6. 6AQS/EL90
2/6. ECF80 2/-. 6AT6 1/6.

ALSO VARIOUS VHF EQUIPMENT IN STOCK

S.A.E. AND 6d. STAMP FOR LISTS

Transi s: Mullard hed output s
kit 7/6, OC81D—2 OC8l's, P. & P.
FREE.

Transistor Radio Cases: 4 for £I.
Size 94” x 64" x 34”". P. &P. 9/6.

Ferrite Rods 3/6: 6” and 8” complete

o ‘
with LW/MW Coils. P. & P. FREE.

STRIP LIGHT TUBES 3/9 each. q

117 (284mm). 230/240 volts, 30 watts,

ideal for cocktail cabinets, illuminating Cloth covered. Size 1637 x 144" x
pictures, diffused lighting, etc. 74”. Takes any modern auto-
6for £1. P, & P.free. changer.P. & P.7/6.

(DUKE & CO. LONDON) LTD.

€21/3 Romford Road, London, EI2 Tel. 01-478 6001/2/3
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Head Otfice and Warehouse Z & | AERO SERVICES LTD Retall Shop
4A WESTBOURNE GROVE : 85 TOTTENHAM COURT ROAD
LONDON W2 Please send all correspondence and Mall-Orders to the Head Office LONDON W1
Tel. PARK 5841/2/3 When sending cash with order. please include 2/6 in £ for postage and handling Tel. LANgham 8403
MINIMUM CHARGE 2%6. No C.O.D. orders accepted Open all day Saturday
PLEASE NOTE THAT THE VALVES OFFERED BELOW ARE NOT NECESSARILY OF U.K. ORIGIN
0A2 86 | 6AU6 5 | GFIB 8 | J0FO 10/ A { EF812 15/8 | 11K90 6,8 | PFL20014 TS 10/
o4 o |aave e | g2z &8 | toris 8- First Quality  Fully Guaranteed | Ersic 138 | 1ites 71 | prss ¥ | Geos 76
/ 2 - EK90  5/- - - s
OB3 10/~ | 6BA6  4/8 | 6F24 13/8 | 10LDI111/- EL34 1356 xﬂ:gé 23;6 ;fg? 1%;0 giogceoggfo
ocs 7/- | 6BE6  §/- | 6F25 15/~ | 10P13 11/- | EL36 9/8 | KT88 33/~ | PL82 9,
/ /- | UAF41 10/—
OD3  6/8 | 6BF5 18/- | 6F26  7/- | 10P14 20/- EL41 11/- | N78 21/~ | PL83 8/~ | UAF42 10/8
IB3GT 7/8 | 6BF6  8/- | 6F28 14/— | 12AB5 10/- EL42 11/8 | PABCR0 8/~ | PLS. 7 11
14 8/8 | 6BGOG 12/- | 6F29  8/6 | 12AC6  7/6 BRAND ‘ 02 18- | Ubesr 86
1R4 6/6 | 6Bi16 8/6 | 6F30 7/~ | 12AD6 7/8 ! gkg:li 13% ;ggg 135; ‘ FLo0s 15 | Unce o
4 /- | 12 PL500 15/- | UBC81 8/
5 o6 | SuK7s 107 | Grler 8 | 12A05 8- ELGs 86 | bocks 7 | pioed 178 | nres 212
6 A10- - - iL85 PCC84 7/ | PL508 17/8 | UBF89 7/
18 g;ﬂ ShL 'g/ﬁ BT 88| 12aTS b ELECTRONIC VALVES  :uss 88| pccss 8- | PL5o9 30/~ | UBLL 10/
5 1 /- | 124T7 6/8 EL90  6/6 | PCC88 12/~ | PL801 18/~ | UBL21 12/~
1U4¢ 8/~ | 6BN6 8/ | 6K7 6/8 | 12AU6 5/8 | 30C15 15/~ | B1IA 80/~ | DY7i0 12/- | ECF86 12/8 | EL91 &/~ | POC89 10/8 | PLRO» 14/- | UCA?  6/8
105 9/8 | 6BQs  &/- | 8K8G 8/~ | I2AU7 /- | 30C17 18/- | B12A 85/~ | DY8G  6/8 | ECF80430/- | EL95 7/~ | PCCI89 11/~ | PM84 9/~ | UCC85 8/~
1V2 9~ | 6BR8 18/- | 6K23 10/~ | 12AVE /- | 30CI8 15/~ | 813 75/~ DYB7 7/ | ECH42 13/~ | EL360 23/~ | PCC80517/- | PY31 &/~ | UCF80 10/8
1X2R - 7/8 | 6B87 96/ | 6K5 15/- | 12AV7 9/ | 30F6 17/~ | 866A 14/~ | DY802 10/- | ECH8I "5/ | EL803 17/- | PCC80617/- | PY33 12/8 | UCH2I 11/~
$D21  8/8 | 6BWE 16/~ | 6L6GT 9/~ | 12AX7 6/ | 30FL1 15/~ | 5642 12— | E55L b5/~ | KCH83 88 | EL821 11/~ | PCES00l5/- | PY80  6/8 | UCH42 13/-
3A4 4/~ | 6BBW7 13/8 | 6L7 8/8 | 12AY7 13/8 | 301L12 18/8 | 6080 27/8 | E88CC 8/~ | ECH81 9/~ | ELL80 15/~ | PCF80 6/8 | PYSL 6/~ | UCH43 12/~
3828 42/6 | 6BX6 5/ | ALIS 8/ | 12B4A 10/ | 30FL13 10/~ | 6146 30/~ | E130L 90/~ | ECLSO 9/- | EM34 16/~ | PCFs2 /3 | PYS2 6/~ | UCHAL 8/8
3BP1  Bb/- | 6BZ6  6/6 | 6LD20  8/6 | 12BAS 6/8 | 30FL1415/8 | 6146B 47/8 | EI80F 19/- | ECLS1 8/6 | EM71 12/8 | PCF84 9/ | PY83  7/8 | UCLSL 11/~
X 12BA7 8/8 | 30L1 7/~ | 6267  6/8 | EABCS0 8/6 | ECL82 6/8 | EM80 a/ul PCF87 16/~ | PY88 8/~ | UCLE2 7/-
12BE6  6/6 | 30L15 17/~ | 6360 25/- | EAF42 10/~ | ECL83 12/6 | EM81  8/8 | PCF80015/~ | PY500 20/~ | UCL83 12/~
12BH7 8/6 | 30L17 17/- | 6939 42/- | EBC33 9/- | ECL84 11/)- | EM84 7/6 | PCF80110/~ | PYB0O 10/- | UF9 11/~
| 12BY7 10/~ | 30P12 16/- | 7199 15/~ | EBC4l 10/6 | ECL85 10/6 | EM87 11/~ | POFS0210/- | PYS0L 10/- | uF1 loi-
| 12K3 10/~ | 30P18 7/~ | 7360 38/~ | EBC8L /6 | FCL86 8/8  ENIL 6/8 | PCF805 185/~ | PZ30 7/~ | UF41 10/~
12K7GT 7/- | 30P19 1%/- | 7586 25/~ | EBCS0 B/~ | ECL L800 EY5l 8/~ | PCF80613/- | QQV026‘ UF42 18/
| 12Q7G 8/~ | 30PL1 15/8 | 9002 8/8 | EBC91 6/- 30/~ | EY80 9/~ | PCF80815/8 42/~ | UF43 11/-
128C7 &/~ | 30PLI3 18/~ | 9003 10/~ | EBF80 8/- | EF39 8/~ | EYS8l 8/~ | PCH20014/- | QQVO3-10 | UF80 7/6
128G7  7/- | 30PL14 17/- | AZ1 8/9 | EBr83 8/6 | EF40 10/~ | EY83 11/~ | PCL8I 10/- 25/- | UF85  §/-
128H7 5/~ | 35A3 10/~ | AZ31 10/ | EBFS9 6/ | EFsl 12/8 | EY86 8- | PCL82 7/8 | QV03-12 UF89 7/
15/- Ve 12/8 7/8 | 12807 b/~ | 35A5 11/~ | AZ50 12/- | EC53 10/~ | EF42 14- | EY87 8/6 | PCL83 13/ | 13/~ | UL4l 12/-
6AB1 /8 | 6CY5 8- | 68K7  8/8 | 128K7 8&/- 5 13/~ | CBL1 16/~ | EC86 12/- | EFB0 5/~ | EYB8 8/6 | PCL81 8/9 | SU2150A ULS4 . 8/8
8AF4A 9/8 | 6CY7 12/~ | 88L7GT 6/8 | 128L7GT8/- 5 7/~ | CBL31 17/~ | EC88 12/~ | EF83 10/~ | EZ35 5/6 | PCL85 8/8 15/~ | UM4 8/—
6AG7  7/8 | 6D3 8/~ | 6SN7GT 8/~ | 128N7GT8/- | 85D5 13/~ | CY8l 7/~ | KC90 8/~ | EF85 7/~ | EZ40 9/~ | PCL88 9/8 | TT21 48/- | UMS4 4/-
BAI6 10/ | 6DCG  13/6 | 68Q7 8/~ | 128Q7 8/~ | IL6GT 9/8 | DAF41 11/~ | EC92 8/8 | EF86 6/ | EZ4L 9/~ | PCL88 17/~ | TT27 50/— | UYIN 10—
6AJ8 8/ | 6DK6  8/8 | 68K7  7/8 | 129R7 /6 | 35W4 5/~ | DAFYL 5/~ | ECO3 /6 | EF89  5/8 | EZ80  5/6 | PCL80018/~ | U18/20 13/6 | UY1l 11/—
6AKs 8/~ | 6DQ6B 12/~ | 6T8 6/6 | 1487 18/~ | 3573 11/~ | DAF92 /6 | EOC35 17/- | EF91 4/8 | EZ81 &8  PCL80I 15/8 | U20  13/6 | UY2l 11/-
6AK6 11/8 | 6DS4 15/~ | SUSGT 12/8 | 20D1  9/— | 35Z4G 6/~ | DAF96 7/9 | ECC40 11/~ | EF92  7/8 | EZ90 b/~ | PD500 30/~ | U25 15/~ | UY4l 8/-
6ALS 8/8 | 6EAB 11/ | 6US 7/~ | 20L1 20/ | 385Z5GT 7/8 | D98 7/9 | ECC81 /6 | EF93  4/8 | GE10C 100/~ | PEN4DD8/— IU‘M 18/~ | UY82 10/-
6ALG  3/3 | 6ENT  6/6 | 6V6GT 6/8 | 20P1 10/~ | 5045 13/~ | DK40 10/~ | ECC82 8/~ | EF94 8/ | GY301 16/~ | PEN45 7/- | U31 9/- | UY85 8/8
6AMS 5/~ | 8EJ7 7/ | 6X4 5/~ 20p3 12/~ | 50B5 7/~ | DKS1 7/~ | ECC88 6/~ | EF9% 6/~ | G230 7/6 | PEN45DD | U37  30/- | VR75/30 9/
6AM6  4/8 | GEWE 12/~ | 6X3GT 5/8 | 20P4  20/- | 50C5 7/~ | DK92 8/~ | FCC84 6/- | EF9 4/~ | GZ31  6/- 18/~ | Us0 6/~ | VR105/307/~
6AQs  6/6 | 6Kl 14/~ | 6X8 11/~ | 20P5 20/~ [ 50CD6G30/~ | DK96 8/~ | ECCA3 5/8 | EF97 10/~ | GZ32 9/8 | PEN46 7/8 | Ub2 6/~ | VR150/306/8
8AQ6 10/~ | 6F5 8/~ | 6Y8G 12/- | 28¢5 9/~ | bOLGGT 8/~ | DL91 56 | ECC88 8/~ | EF183 6/6 | GZz3s 16/~ | PEN38310/- | U74 5/- | vU39a 10/-
6AR5 8/8 | BF6G 5/—! 4 12/~ 95L6GT 7/8 | 83A1 18/~ | DL92 7/~ | ECCBY 11/~ | EFiR4 7/~ | G234 11/~ | PEN38410/- | U78 5/- | VUILL 10/~
6ane /6 | SFI11  8/8 | 9BWG 8/ | 25Z4G  6/- | 85A2  7/8 | DL3 4/~ | ECCO1 4/~ | pogop 42/ | HABCBO8/6 PEN433DD | UiSL 15/~ | VUI20 15/-
6485 7 | SF12  4/8 | 10C2 10/~ | 2526GT10/- | 90AV 48/ | DLe4  8/- | ECCI8911/- 2 HBCIO 5/— 11/~ | U201 7/~ | VU133 10/~
oAB7G 16 | 6F13 7~ | 10Dl 8/ 3045 ~ 8/ |9%0CL 12/~ | DLOG 8- | ECF80 7/~ | EFS00 20/~ | ypcer g | pENA4 8/6 U281 8/ | wi29 1o/
/- | 6F14 12/~ ’ 10Dz 8/- | 30AE3 8/~ | 90CV 25/~ | DLY8  7/9 | ECF32 7/- | EF804 20/- | F93 @/8 | Pres 11/ ‘ U282 8/- | 2809 10/
6AT6 b/~ | A¥I5  311/- | 10FL 18/~ | 30CL _ 6/8 ' 807 9/6 | M70 /8 | ECF83 15/- | EFS11 15~ ' HFos 5/ | PF8I8 17— | U301 11/8 | 2329 17/~
Quantity prices quoted on request SILICON POWER RECTIFIERS INTEGRATED ClRCUlT
2N404  3/6 | ON3707  4/- | BCY =
INito oo aNaOn  Ma | RS b WIRE ENDED AMPLIFIERS
e B e R e s O T
- | ¢ 9 - N 1000p.i 1.5A 4/8 Amplifier with 100me/s bandwidth. Max.
2N696 4/6 | 2N3906 6/~ | BD121 18/ IN5408 1000p.i.v. 3A 8/3 dissipation 26mW. For use as RF ampllﬂ‘er. balanced
gigg; 3% ﬁg};g 2% };gllf;; 22;_ }SI 13 % 400mA 4/8 mixer, product detector or self-osclllating mixer 27/~
N p 6 = 8113 400mA 7/8 CA8012 wide Band Amplifier (up to 20mc/s), suitable as IF
2N705 15/- [ ;\Cl‘zg Bi— | BC173 8/— BY127 i 3/6 Amplifier for VHF/FM receivers 5ol &;2 -
gg;gg g;a ﬁggé 2/2 | Eg}gi %; BY lSOequna.lent(YlDoBH.pOni\ 800mA 1/6 CAB3020 General Purpose Audio Amplifier of nsomw
2N753  4/9 | ACI53 B~ | BF1u4  3/8 paaas J00p:y S F00mA 28 outout B
oN920 I | AC154 3 | BF198 3- 222 p.iv. 300mA 2/6 CA3038 Buffer amplifier consisting of two ‘super-alpha,
aN930 g/s Ag]m 4/- | BF198  4/8 STUD MOUNTED— Supp]xcd with Washers and Nuts "1:1111: :{)g::n;g:lt;niscsul:';z:zllenfgrrostereo plcklug systems 18/-
2N987  8/8 | ACI69 2/~ | BF197  4/8 D242 104 6/~ N © shcapsication:
2N1131 g/g Aglm 8/ | BFX88 5/4 KD2024A 34 B/- CA3052 Latest RCA four-in-one IC amplifier 42/
aN1132 1 ACY17 8/~ | BFY17 8/6 K D202B 1 - PA222 Audlo Amplifier providi tput (1 2
;g};osf 1?,‘/,7 :‘ézig :?; | Br¥18 g" K D902D 32 gﬁ_ e p providing a max. output o o
— /8 | BFY19 /- KD202E 1A 3/ PA234 Audio Amplifier providing a max. output of 1 wa.tt
M 5L ASn e f . o
2N1305  4/8 | ACY32 28 | BFYS2  4/10 KD2o021 1A 3/8 PA237 2 watts Audio Amplifier 40/-
2N1306 5~ | AD140 18/ | BSY26 5/ KD202V 3A 5/— ;l‘hﬁ above three I.C's are in epoxy moulded double four-
aN1307 6/~ | AD149 12/ | BSY27  b/6 o e peckage;
2N1308 7/6 | AD161 9~ | BSY28 B MC1709CG General Purpose operational amplifier in TO-99
IN1309  9/8 | AD162 9/~ | BSY65  4/8 = -
aN1711 8/~ | AD102 15/8 | BSY95A 3/8 M U LTI M ETERS TAAZ263 3-stage direct coupled amplifier for use from DC
aN1766 18/ | AF114 8/ | oC16 15/ to 600kc/s; T0mW dlssipation. Output 10mW into 130 Q
aN2147 149 AF1LS 8- | OC22 13- TYPE MF18 joad| s
2N2160 23/~ | AF116 5/8 | 0C23 12/8 TAA203 3- stage amplifier with connectlon brought out to
9N2217  6/8 | AF117 4/8 | 0024 15/- D.C. voltage range: the individual leads, Bandwidth 600kc/s. 160mW dls-
ag'mg Z/g AF118 160,'— | 0C26 78/6 i gﬂ-ﬁ-llto-50-250>500\’- sipation. Output 10mW into 150 £2 load 20/~
aN221! AF125 /_ 0026 /_ A.C. voltage range: X -
aN2369A 4/8 | AFI26 53 | OC28  14/8 0-10-50-250-500V. :ﬁ:tﬁ i?ﬁ,‘fZﬁo’,ii?&“d‘.ii.“.fafﬁﬂ.°“" vy & vipolar ti?;/‘
2N2477 12/8 | AF127 5/8 | 0C29 14/9 D.C. current range:
INo646 198 | AF1SE  12/6 | O30 15~ 50074-10-100mA. TAD100 Integrated AM recelver clrcuit containing e
2N9005 10/~ | AFI86 11/~ | 0C85  11/3 Resistance rangss: 100MQ-1IMQ. The | SCive omponents, except output stage, requlred to buiid
2N2923 8/ | AF239 10/~ | 0C36  12/8 meter is also calibrated for capacity and SLA03A 3 dl gl Q 3.
IN2024 B/~ | AFY19 22/6 | OC42 68 ! output level measurements. Sensitivity | SLAUSA 8 watts sudio Amplifier into 7.5 Loudapeaker,
IN2926'b’ 8- | AFZIL /- | OCid 4/ 2000QV. Acouracy & 2.6%for D.C. and et TR AR i
2N29261| /5| ASY26 il OGASE L [8/6 & 4% for A.C. measurements. Data sheets are avallable tor all the above I.C"
aagare U | Asynr de|OGL 48 | Dimemions: 4%} ¥ ifin P 14520 st re sl Lor o 1 sbove 1.0
By B/ ~
2N2926‘g' 5/8 | ABY20 6- | 0C73 78 Pleasg note that certain external components like resistors,
aN5053 | Asyse 8- | 0075 5/- cc.-;pam:%rs{ eltc. are req‘llirsd to huih'i‘ completeh lmp}mern.
aN3056 16/~ | ASY73 10— | 0C76 5/— rcuit details are supplied free of charge with amplifiers,
2N3133 7;-- ABYT4 10;_ | 0CT8 5;‘ MOVING co“‘ METERS but are charge at 1/- each if supplied separately.
352}33‘]‘ 2"3 :gg;; Z/— %SD ‘3/3 Modern Rectangular Face Moving Coil Msters 1.5%
IN3302 )2 | ABves 18| ocsip  3F scouracy s s xdyitace
aN3393 26 | BCL0T 3/_ 083 4% 101DA 40 amps F8D. Basic movement ImA
2N33: 38 | BO10K 81— GoE4 5 Complete with external shunt 4/~
INBI L6, | BUIOB R o s 101DV 600v FSD, Baslc movement ImA 7~ 1969/1970 CATALOGUE LISTING SBOME 4,000 TYPES
aN30s 50 BOLI3 88 | 0G130 68 120DA 40 microamps 82/ OF VALVES, TUBES AND S8EMICONDUCTORS 18
aN3403 5/~ | BCI18  8/8 | OC170  &/- }33,‘?2 fg” e emallatant 65/~ AVAILABLE FREE OF CHARGE. ESSENTIAL DATA
§§§i§’3 2{9 %SEZ ;{g 88&33 :‘;2 amps withjin gi?ﬂ(a:e“n 80/- OF TRANBISTORS, CATHODE RAY TUBES ETC.
IN3«15  4/3 | BC14® 36 | 0C201 10/ 70DA 250 microamps 54/~ A8 WELL A8 EQUIVALENT TYPES OF TRANSIS-
aN3416 4/ | BC162 32 | 0C202 13- 70DA 600 microsmps 49/~ TORS ARE GIVEN. PLEASE ENCLOSE QUARTO
aN34l7 62 | BC175 58 | 0C203  6/3 70DA 250 mA 46/~ BA.E
2N3702  4/6 | BCY30 7/~ | OC204  6/- 70DA- 600 mA 46/- B
3N3703 3/10  BCY3l 5/~ | OC206 23/ 70DV 150v 82/
aN3704 6/ | BCY33 /- | 0C206  14/-
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VALUABLE NEW HANDBOOK

FR[ 10 AMBITIOUS

ENGINEERS

Have you had your copy of “Engineering Opportunities” ?

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge— THIS BOOK TELLS YOQU

to all who are anxious for a worthwhile post in . . . .
Engineering. Frank, informative and completely * j';t?w LLLIE LU L R L S G
up to date, the new “ENGINEERING OPPOR- % HOW to qualify for rapid promotion.
TUNITIES” should be in the hands of every * ;gvxeégn?e“‘as‘}(“e‘s leters "‘f‘“qﬁi"c‘;('h"‘;‘;‘g
person engaged in any branch of the Engineering easily, o ;
industry, irrespective of age, experience or training.

Y HOW to benefit from our free Advisory and
Appointment Depts.

On ‘SATISFACTION or

REFUND of FEE’ terms

Y HOW you can take advantage of the
chances you are now missing.

Yy HOW, irrespective of your age, education

or experience, YOU can succeed in any
This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

branch of Engineering.
164 PAGES OF EXPERT
WHICH OF THESE IS
YOUR PET SUBJECT?

CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practical and Theore- The specialist Elec-

tic Course for beginners in ics Ivisi
Radio, T.V., Electronics, Etc '"””E“T Division of

AM.LE.R.E.C(ity & Guilds
Radio Amateurs’ Exam.

NOW bﬁ"ers yoit a

RADIO ENGINEERING

Advanced Radio — Gen. Advanced Electronic Eng. — P.M.G. Certificate ing at home with
Radio — Radio & TV Gen. Electronic Eng. — . Practical Radio practical equipment.
Servicing — TV Eng. Applied Electronics — Prac. R“gof2;51:1";35,"”;8”3’,‘““5 Ask for details.
Telecommunications— Sound Electronics — Radar Tech. — Elercfm:ics Ef‘gi;ﬂ,‘i;g

Recording — Automation — Frequency Modulation — Automation

Practical Radio — Radio Transistors.

Amateurs’ Exam. alabaa i &

ELECTRICAL ENG.
Advanced Electrical Eng. —
Gen. Electrical Eng. —

lnxla%ationx o Draughts-  Eng. — Press Toc;[ Desiﬁg—— “ENGINEERING OPPORTUNI-
manship — Illuminating Eng. Sheet Metal Work—Welding ”

— Refrigeration — Elem. — Eng. Pattern Making — TIES g and you should send for_ your
Electrical Science — Electri-  Inspection — Draughtsman-  €OPY now—FREE and without

cal Supply — Mining Elec. ship — Metallurgy — Pro- obllgatlon. i

Engineering.

CIVIL ENGINEERING
Advanced Civil Eng. — Gen.
Civil Eng. — Municipal

ELECTRONIC ENG.

MECHANICAL ENG.

Advanced Mechanical Eng.—
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel

duction Eng.

AUTOMOBILE ENG.
Advanced Automaobile Eng. —
Gen. Automobile Eng. —

R.T.E.B. Certificate real laboratory train-

You are bound to benefit from reading

BNGINCERING OPPORTUNITIES

'POST Now ! |

gng. — itrucmrallz E{r;gF—— zutomobileA Maint;;n[an;‘)f o ' T0 B.I.E.T., 453A. ALDERMASTON COURT, I
itary . — ng. ir — 10 f iese
_an;;;gra"rigs — !V(I)ilfring’5 A;ngllzlrrenance“—M(:il’ueamtl)zsi[e I ALDERMASTON, BERKSHIRE. I
Water Supply — Pztrol Tech. Elec. Equipment — Garage I
Management. | Please send me a FREE copy of “ENGINEERING I
“WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- | OPPORTUNITIES.” I am interested in (state subject, |
CLUDING CHEMICALENG., AEROENG., MANAGEMENT, INSTRU- I exam., or career). |
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. I |
Which qualification would increase your earning power? | L |
B.Sc. (Eng.}, A.M.S.E., C.Eng., A.M.LE.R.E., R.T.E.B., NAME |
A.M.LP.E, AM.LM.I., ARILBA, AIlLOB, P.M.G., AR.LCS,, |
M.RS.H. AMLED. AMIMunE, CITY & GUILDS, GEN. CERT. | ADDRESS ..................o oot |
OF EDUCATION, ETC. I |
British Institute of Engineering Technology v |
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE ! WRITE IF YOU PREFER NOT TO CUT THIS PAGE 1

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD



HENRY'S RADIO |

COMPLETE STEREO SYSTEM FOR £39-10-0

HENELEC 5-5 STEREO AMPLIFIER. Inputs for ceramic cartridge. Aux/
Tuner. Output for 8 to 15 ohms speakers. Siiver with biack and wood finish.
British made. Size 123 x 3. x 6+ Fitted headphone socket.

Complete system comprises 5-5 amplifier, Garrard 3000 or model 50 with
9TAHC diamond cartridge. Pair E.M.I. |Owatt speakers, twin tweeters and
crossover with polished wood cabinets 18”7 x 11”7 x 7”7, Also plinth and cover.

® COMFLETE STEREO SYSTEM
(Rec. Price £50), £39-10-0
p.p. 20{-

@® AMPLIFIER ONLY £13-19-6,
p.p. 7/6

® DHO25 RECOMMENDED
STEREOQ PHONES 45/-

ENGLAND’S LEADING
COMPONENT AND
1EQUIPMENT CENTRES

HENRY’S LATEST CATALOGUE = B
HENRY'S RADIO LTD

New print. Now 350 pages. % Components

* Equipment sk Special offers % Testgear Modules
—Everything for the constructor

Complete with 10/- value discount voucher for use
with purchase. Price 7/6, p.p. 2/-

WHY NOT SEND AWAY TODAY?

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300 ke/s BANDWIDTH.
PRINTED CiRCUIT, HIGH FIDELITY REPRODUC-
TION. MONO AND STEREQ. A popular VHF FM
Tuner for quality and reception of mono and stereo.
There is no doubt about it—VHF FM gives the REAL
sound. All parts sold separately.

PARTS TOTAL COST £6.19.6, p.p. 3/6

DECODER £5.19.6, (FOR STEREO) p.p. 3/-
ASK FOR BROCHURE No. 3.

New printed circuit design with full BUILD
power output. Fully tuneable on

both MW/LW bands. 7 Mutlard YOURSELF
transistors. Fitted 5in. speaker. Room A

filling power. Easy to build with

terrific results. Two colour leather- QUALITY
cloth cabinet with silvered front. All RAD!O
local and continental stations.

Complete detailed instructions.

Total cost £6.19.6, p.p. 6/6

Ask for Leaflet No. !.

2hwatt and H0watt RMS SILICON
AMPLIFIERS

LOOK AT THE
SPECIFICATIONS !

@® 0.3% Distortion at full power
@® -Idb llcfs to 40ke/s at full power
@ Response ~Idb llcfs to 100ke/s

PA2510 S5ilicon Thrisistors Differential input, 25watts rms into 8ohms,
700mV input. Size only 57 x 3” x 2”. 4-hole fixing. Supplied with edge
connector and harness.

PAS0 12-Transistor Version, 50watt rms into 3 to 4ohms

MUA442 Power supply for one or two PA25 or one PASQ

@ PA25 £7-10-0, @ PAS50 £9-10-0, @ MU442 £6

NO SOLDERING—JUST PLUG CONNECTORS

SINCLAIR 730 75/- each, stereo 60 £8-10-0, PZ5 796,
EQUIPMENT PZ6 £6-19-6. 250 £5.9-6, PZ8 £5-19-6.

f Z30. 0.PZ5 Iy £23-10
SPECIAL OFFER| 2°U500 s s ol ey s £ | 9

Complete range of amplifiers and preamplifiers in stock.
All detailed in catalogue above.

YOU CAN SAVE 257 &areianames ©95°
SP25mkll £11-9-6, AP75 £16-19-6, SL65B £14-19-6, SL72B £25 A70mkil £]1-19-6

SPECIA Above with Sonotone 9tahc diam.
R - Add £2, with magnetic add 70/-, with

QERE Goldring G800 add £8-10-0

Also Fitted with 9tahc diamond model 50

£8-10-0. 3000LM £9-15-0

Plinths/Covers : Standard 99/6, p.p. 4/6. De luxe

£8-10-0, p.p. 6/-, SL72B type £8-10-0, p.p. 6/-.

Not for A70

® Goldring GL69 with plinth and cover and

G800 cartridge (usually £5]) £39.10.0. p.p. 12/6.

TEST EQUIPMENT FOR YOUR HOME

AFI05 50k/v multimeter (illus). price
£8-10, pp. 3/6, leather case 28/6
200H 20k/v multimeter price £3-17-6,
p.p. 3/-, case 12/6

TE20D RF Generator (illus.), price £15,

p.p. 716

TE22D Matching Audio Generator,
price £17. p.p. 17/6

TE65 Valve Voltmeter, price £17-10-0,
P.p 6

Full details and complete range in
catalogue

SCOOP New 17 TRACK TAPE DECKS

British made 3 speed mains operated
tape machine. Fitted Marriort

XRPS17 and XESI! 3 track heads.
Piane key operation. Designed for
the home constructor. Operates
with up toe 7”7 spools vertically or
norizontally. Size 13”7 x 10”7 x 5",

PRICE £13-19-6, p.p. 10/6

HENRY'S STOCK EVERY TYPE OF
COMPONENT YOU NEED.
A CATALOGUE IS A MUST!

Stock List
No. 16/17
on request

FREE

Choose from IO_O complete stereo systems— Complete
range of individual units alse in stock.
emonstrations all day.

100 STERED SYSTENS

LOW CASH AND CREDIT/HP

FL 90

PRICES (Credit terms from £30 purchase-callers only).

HENRY'S RADIO LT

Mait Order Dept, Elecironk Components and
Equpment. and Electronic Organ Dept.

303 EDGWARE ROAD, LONDON w2.
Telephone: 01-723 1008/9

Qpen Mon-Sat. 9am —6pm. Thurs, 9am-1pm

ELECTRONIC ORGANS

MODERN ALL BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT

TEAK VENEERED CABINETS FOR
ALL MODELS

49 NOTE, 61 NOTE SINGLE MANUAL
DESIGNS ALSO TWO MANUAL 49
NOTE

KITS AVAILABLE IN SECTIONS AS
REQUIRED

* HP and CREDIT SALE FACILITIES

* FREE 16-PAGE BROCHURE

Covering organs in kit form and ready built—write or
phone to ORGAN DEPT. Ask for Peter Elvins.

High Fidelity and Audio Centre

309 EDGWARE ROAD, LONDON W2.
Telephone: 01-723 6963 !
Open all day Saturday.






