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I DONT RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES -

Order your latest Henry’s Catalogue Price 55p post paid
complete with Discount Vouchers

Henrys,

Latalogup _/

BUILD THE

TEXAN

20 - 20 WATT IC

STEREO AMPLIFIER

As featured by
ractical Wireless
% 972

You pay less
VAT with Henry’s
Low Prices

Now built and used by thousands
of satisfied customers. Features

4 slim desi§n overall size in cab-

net 153" x2}” x 63”. 6-IC's, 10
transistors, stabilisers Gardners
low field transformer. Fibre
Glass PC Panel, complete chassis
work. Now available built and tested as well as in
kit form. HIGH QUALITY & STABILITY ARE

TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. Onfoff switch indicator, headphones
socket, separate treble, bass, volume and balance
controls, scratch and rumble filters, mono/sterec
switch, input selector; Mag, P.U., Radio Tuner,
Aux. Can be altered for Mic., Tape, Tape-head, etc.
Constructional details Ref. No. 21 . 3 ¢
30p. Distributed by Henry's throughout UK. FREE—Teak cabinet with complete kit.

Kit +VAT 450 or built (+ VAT + S50p
G .4 o | RACE IR X L | | ESe
as illustrated,

BUILD THE NEW
HENELEG
STEREO FM TUNER

A completely new high stability stereo FM tuner Features
variable capacity diode tuning, stabiliser power supply, IC
Decoder, high gain low noise. o

stages. LED indicators.
Tuning meter, AFC, casy to
construct and use. Mains
operated. Slim modern de-
sign with fibre glass PC,
teak cabinet, etc. Available
as a kit to build or ready built.
Overall size 8”7 x 21” x 6§". -
Produced to give high perform-
ance with a realistic price. (Parts
list and_constructional details Ref.
No. 5 30p). Henry’s are sole dis-
tributors UK and Europe.

wrerice £21.00 (4 VAT)
or built and tested £24'95 (+ VAT)

4 @1 wngy,

carr{packing)
EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT

DISCO MINI A complete portable
disco, fitted mixer/preamp, 2 decks alt

TEXAN
STEREO SYSTEM

FLUS PRICE SAVINGS

facilities, £98-50
As above but with Slider Controls £118:50
{00 watt amplifier for above £42-50
SLI00 100 watt mixer/amplifier with

slider controls £69-00
R50 50 watt mixer/amplifier £49-50
R100 100 watt mixer/amplifier £57-50
DISCO AMP |00 watt mixer/amplifier

chassis unit. £69-50

t
DISCO MIXER/PREAMPLIFIERS
(OP for up to 6-100 watt amplifiers)
SDLI (rotary controls £
SDLII (slider controls,
DISCO VOX (slider controls) the
complete disco preamp £69-50
DJ100 100 watt power amplifier for
above £42-50
DJ30L 3 channel 3kw sound to light £31-50
DJ40L as 30Lg|us built in microphone £4§:95
DIMAMATIC | kW adjustable speed
auto dimmer £25-00
Carlsboro Reverboration Unit £44-00
SCENE STROBE £19:00. ROAD STROBE The Texan Stereo Systems include the
£25-00. SUPER STROBE £45. high quality Texan Stereo amplifier
Disco anti-feedback microphone £11-95 assembled and ready to use. A pair of
Colt 150 watt liquid wheel projector £22:50 Type 200 20 watt Speaker-Tweeter
150 watt QI liquid wheel projector £50-00 systems size 21” x 12 x 10” and a choice
150 watt QI cassette wheel projector £50-00 of Garrard players built into a plinth
Spare Effects and liquid cassettes large with cover witl Goldring  GB0GO
range of patterns £6-0 magnetic _cartridge. System 25 uses
6 inch Liquid wheels £5-00 Garrard SP25 Mk Il and system 76 the
Mini spot bank fitted 3 [amps £12-95 Garrard AP76 de luxe turntable. All
Auto Trilite (mini with flashers) £17:00 ry leads are lied
Bubblemaster with | gall. liquid £41-15
Mixers/Mi:s/SDeakers?Lighting
U.K.’s largest range of Disco Li hting.
FREE STOCK LIST REF. No. IE ON
REQUEST,
AKG / RESLO / D) | CARLSBRO | EAGLE
MICS., STANDS, MIXERS, CABINETS.

49 50
£58-50

System 25 (list approx. £109) £79-50
System 76 (list approx. £117) £89-50
(plus 10% VAT and plus £1-45 carr/
packing)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.

ALL POST PAID LESS THAN 4 REC. PRICES COMPLETE
WITH LIBRARY CASES

3 for 6 for 10 for 25 for
c60 £1-00 £1 £2.-80 £6-75
C90 £]1-33 £2-57 £4:20 £10-25
CI120 £1-62 £3:15 £5-00 £12:25

Quantity and trade enquiries, invited

LEARN A LANGUAGE—complete with phrase
book. German -~ French — S5panish — .
italian £1-36 per course. £5 for any 4,

CHASSIS AND COMPLETE SPEAKER

SYSTEMS, MEGAPHONES, TURN- Barclaycard/Access, call, write or
TABLES, (PUBLIC ADDRESS COM: phone, your order 01 402 4736

EASY TERMS FOR CALLERS

NEW SINCLAIR PROJECT 80

Stereo PreAmplifier £11-95
Audio Filter Unit £6-95
Z40 15 Wate Amplifier £5:45
Z60 25 Watt Amplifier £6:95
PZ5 Mod. for | on 2 Z40 £4:98

PZ6 Mod. (S Tab) | on 2 Z40 £7
PZ8 Mod. (S Tab) | on 2 Z60 £7:98
TRANSFORMER FOR Pz8 £2-

MNMEW FM TUNER £11-9
STEREO DECODER £7-45

All items post paid.
Best price on request.

All prices carr. paid (UK) (VAT EXTRA)

Barclaycard/Access call, write or phone your
order 01-723-6963—easy terms for cailers.

SPECIAL OFFERS
EM| 13” x 8”—full range speakers
&pos: 20p each or 30p pair)

150TC—8 ohms Twin Cone [0 watt
£2-20 each or £4-00 pair.
*450 10 watt C/o Twin Tweeters 3, 8 or
5 ohms £3-50 each or £6-90 pair,
EW 5 watt 8 ohms C/o Tweeter £4-30
each or £7-90 pair.
350 20 watt C/o Tweeters 8 or 15 ohms
£7-50 each or £14:20 pair.
* Polished wood cabinet £4-60 post 35p.

8 ohms full range (post 20,
Frg e full range (o ?)

5 watt £4-00
FR65 64" 10 wate £5-50
FR8 8” 15 wate £7-60
ER23 9 x 6” 15 watt £6-00
BASS & MID RANGE—8 ochms (post 20p)
AAI2 5% 15 watt £3-20
Bl10 54" 15 watt £5-60
B200 8" 15 watt £6-45
B139/2 137 x 8~ 30 watt LF £10-258
TWEETERS AND CROSSOVERS (post 20p)
K2006 10 watt 8 or 15 ohms £1-90
EHTé 15 wate 8 ohms £3:20
K201 30 watt 8 ohms £3-75
T27 § KEF £4-25
Axcent 100 30 wart 8 ohms £4-90
K4009 tkHz/5kHz C/o £2-00
SN75 3kHz var. Clo £1-75
SPEAKER KITS (carr, etc, 35p)
20-2 8” 30 watt £10-00 each
20-3 8” 40 watt £15:00 each
LINTON 2 20 watt £15-95 pair
GLENDALE 3 30 watt -95 pair
DOVEDALE 3 50 watt £42-00 pair
KEF KK2. £20-40 each
KEF KK3 £32:00 each

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
thats the Sinclair Cambridge pocket calculator
from Henry’s, Some of the many features include
interface chip, thick-film resistor pack, printed
circuit board, electronic components pack,
Size 44" long x 2” wide x +1” deep.

Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs. Tangents. Sines etc.

£24-95 Aoz £97-9

+ VAT.  ready to use. + VAT.

Henry's e,

EDGWARE ROAD, W2

912

10% VAT to be added to all orders. Prices and descriptions correct at time of press. E & OE,
Like a permanent job at Henry’s? Experienced and trainee salesmen required. Tel. 01-402 8791.

404-406 Electronic Componentsand Equipment 01-4028381| Open:-
354-356 High Fidelityand Tape EQuipment01-4025854/4736 | 9am-6pm
309.PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store

Allmail to 303 Edgware Road, London W2 18BW

See pages 818—820
of this magazine

6 days a week
All storées
open allday
Saturday
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| UK'S LARGEST RANGE OF TRANSISTORS, IC'S

RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL

FREE BOOKLET MoreDevices
All types of New Prices
ﬂlz‘msmoscn - cnsscmisns New Ranges
BRIDGES—SCR" o
INTEGRATED cmcurrs ;pr:“ns a must

F.E.T.—~LIGHT DEVICES
OVER 1500 DIFFERENT DEVICES Semi-conductor Users
ENTIRELY NEW 1973 EDITION (ask for booklet No. 36)

SEND FOR YOUR FREE COPY TODAY
INTEGRATED CIRCUITS YERY, IMPORTANT. ONLY branded |.C's

ALL others are not. Henry's sell only branded Integrated Circuits . . . From TEXAS
.T.T....FAIRCHILD . . . SIGNETICS. So why buy alternatives or under

spec devlces when you can ﬁurchase the genulne article from us—ex stock .

need we say more!

Type 30/99 , Type 1/11 12/29 30/99 | Type /11 12/29 30/99
p £p £p£y 2Ly £ p2 p&op
SN7400N 0-20 0-18 0-16 | SN7448N 1-50 1-97 1-13 | SN74140N 2-88 2-88 2-52
SN7401N 0-20 0-18 0-16 | SN7450N 0-20 0-18 0-16 | SN74145N 1-44 1-44 1-26
SNT7401AN 0-38 0-88 0-33 | SN745IN 0-20 0-18 0-16 | 8N74147N 2-30 2-30 1-83
SN7402N 0-20 0-18 0-16 | SN7453N 0-20 0-18 0-18 | SN74148N 2-01 2-01 1-63
SN7403N 0-20 0-18 0-16 | BN7454N 0-20 0-18 0-16 | BN74150N 2-30 2-30 2-01
8N7403AN 0-38 0-38 0-33 | SN7460N 0-20 0-18 0-16 | SN74161N 1-15 1-15 1-00
SN7404N  0-24 0-21 (-18 | BN7470N 0-33 0-80 0-27 | 8N74153N 1-08 1-09 0-95
SN7405N 0-20 0-18 0-16 | SN7472N 0-38 0-38 0-34 | SN74164N 2-30 2-30 2-01
BNT7405AN 0-44 0-44 0-38 | BN7473N 0-44 0-41 037 | SN74155N 1-15 1-15 1-00
SN7406N  0-40 0-38 0-35 | SN7474N 0-48 0-48 0-42 | SN74156N 1-09 1-09 1-00
SN7407N 0-40 0-38 0-35 | SN7475N 0-59 0-55 0-51 | SN74157N 1-08 1-09 0-95
BN7408N 0-25 0-22 0-19 | SN7476N 0-45 0-36 032 | SN74159N 2-44 244 2-14
SN7409N 0-33 0-33 0-28 | BN7480N 0-80 0-70 0-50 | SN74160N 1-58 1-58 1-38
SNT408AN 0-44 0-44 0-38 | SN7481N '1-25 1-10 0-05 | SN74161N 1-58 1-58 1-38
SN7410N 0:20 0-18 0-18 | BN7482N 0-87 0-80 0-72 | SN74162N 1-58 1-58 1-88
SN741IN 0-25 0-23 0-21 | SN7483N 1-20 1-10 1-00 | SN74163N 1-58 1-58 1-38
NT7412N 0-28 0-28 0-25 | SN7485N 1-87 1-87 1.63 | SN74164N 2-01 2-01 1-76
SN7412AN 0-38 0-38 0-33 | SN7486N 0-50 0-50 0-44 | SN74165N 2.01 3-01 1.78
SN7413N  0-30 0-87 0-25 | SNT439N 4-32 4-32 3-78 | SN74166N 2-16 2-16 1-89
SN7414N 0:72 0-72 0-63 | BN7490N 0-75 0-70 0-63 | SN74167N 4-10 4-10 3-59
SN7418N 0-30 0-27 0- SNT491AN 1-10 1-00 0-80 | SN74170N 2-88 2-88 252
SN7417N  0-30 0-87 0-25 | SN7492N 0-75 0-70 063 | SN74172N 5-76 5-76 604
SN7420N 0-20 0-18 0-18 | SN7408N 0:75 0-70 063 | SN74173N 1-66 1-66 1-45
SN7429N 0-28 0-28 0-25 | SN7494N 0-85 0-80 0-75 | SN74174N 1-80 1-80 1-57
SN7422AN 0-38 0-38 0-38 | SNT495N 0-85 0-80 0-75 | SN74176N 129 1-29 1-13
SN7428N  0-37 0-84 0-32 | SN7496N 1-00 0-00 0-83 | SN74176N 1-44 1-44 1-28
0-37 0-37 0-32 | SN74100N 2-16 1-89 1-89 | SN74177N 1-44 1-44 1-28
0-37 0-37 0-32 | SN74104N 0-80 053 0-45 | SN74180N 1-44 1-44 1-26
0-43 0-43 0-37 | BN74105N 0-80 0-53 0-45 | SN74181N 5-18 5-18 4-53
0-20 0-18 0-18 | SN74107N 051 0-51 0-45 | SN74182N 1-44 1-44 1-26
0:37 0-37 0-32 | SN74110N 0-57 0-57 0-50 | SN74184N 2-16 2-18 1-89

0-43 0-43 0 38 | BN74111N 0-86 0-88 0-75 | SN74I85AN
0:57 0-50 | SN74116N 2-16 218 1-89 2:16 2-18 1-89
0-43 0-37 | SN74118N 1-00 0-80 0-83 | BN74188N 648 6-48 5-67
043 0-37 | SNT4110N 1-92 1-92 1-68 | SN74190N 2-80 2-30 2-01
0-57 0-50 | BN74120N 1-05 1-05 0 92 | SN7T4191N 2-30 2-30 201
0-18 0°16 | SN74121N 0 57 0-57 0-50 | SN74192N 2-30 2-30 2-01
0-79 0-73 | §N74192N 0-80 0-80 0-70 | SN74193N 2-30 2-30 201
0-79 0-73 | AN74123N 1-44 1-44 1-26 | N7T4194N 1-72 1-72 151
1-27 1-13 | SN7T4125N 0-69 0-89 0-60 | SN74195N 1-44 1-44 128
1-27 1-18 | SN74126N 0-69 0-89 0-80 | SN74186N 1-58 1-58 1.38
8 2:16 1-89 | SN74132N 0-72 0-72 0-63 | GN74107N 1-58 1-58 1-38
2:16 1-89 | SN74136N 0-63 0-63 0-55 | SN74198N 3-18 3-16 £ 77
1-80 1-57 | BNT4141N 1-00 0-80 0-80 | SN74199N 2-88 2-88 2 52

MBER ORDERED
- HIGH POWER N LOW POWER
. SEND FOR'LIST 36, ;REE ON REQUEST "LOW PROFILE

SOCKETS 14 PIN . 15p 16 PIN. .. 17p.

TRA NSISTORS

AAZ13 10p
AC107  85p
AC128  20p
AC187 20p
ACY17 85p
ACY39 85p
-AD148 50p
ADI1S1  38p
AD182 39p
AF117 20p
AF118  50p
AF139 33p
AF186  40p
AF239 44p
ASY27 30p

A SELECTION FOR FULL LIST SEND FOR
BOOKLET 36 TODAY

BC182 12p | BYZ13 35p
BCY32 85p | CIO8D 55p
BCY39 GETI111
BCY55 250
BCY70 15p
BCY71 20p
BCY72 ,13p
BD124 80p
BD131 46p
BF115 22p
BF180 33p
BF194 18p

ZTX108 10p
ZTX300 1dp
ZTX302 18p
ZTX500 15p
2G301  40p
oN697  15p
oN708  10p
2N930  20p
2N987 45p
UN1132 25p
2N1304 22p
aN1613 20p
2N1671 1-00
2N2147 75p
2N2160 69p
9N2996° 10p
2N3053 20p
oN3054 45p
2N3035 45p
2N3440 50p
oN3442 110
2N3525 80p
aN3614 5gp

2N3702 11p

9N3714 1-60
aN3771 195
2N3773 225
2N3790 2-25
3N3819 35p
2N3866 75p
2N3903 15p
aN4002 14p
ON4126 15p
ONd871 35p
aN5457 36p
28001  3-00

55p
GET115 75p
GET880 55p
LM309K

1-87
MATI121 25p
MJE340 50p
MJES520 65p
MJE3055

?5p
MPF105 48p
NKT217 45p
NKT404 80p
045 80p
0AB!  10p
0A200 8p.
BLY36 625 | 0A202 10p P
TIP41~\ 74p
TIP42A 90p
TIS43 26p
V405A 25p

40430  85p

BC147 12p
BC169C 14p

0C28  65p
0035 85p

D
BY127 15p

TBAS00 5 WATT 1.C.
Suitable alternative to
SL403D, 5/30 velt oper-

ated 8/ ohm 5 watt
output.

With l:m:ults and
data £1-50

Sinciair IC12

with circuits and data.
6 watt IC with printed
circult board

28 volt operated £1-80

ZN4141C

Integrated circult radio as
featured by many magazines
(PW Jan. 73 Reprint

Ref. No. 19 for 10p) £1-20

STROBE TUBE
ZFT4A/XTF2. Suit-
able for Dec. '73
Pract. Electronics
£2:50

S5T2(D32) DIAC 25p
CRS1/40 SCR 45p =

Ultrasonic Transducers

Operate at 40Khz up to 100 yds.

ideal remote switching and slgnalllng
Complete with data transmitter and
receiver new |.C. clrcults

Per pair £5-

TAS60 IC with socket £1-80

3015F 7 SEG. f
1.C. size complete with B
data price £2 each or ¥

or
{digital clock circuits
ref. No. 31, 15p)

3 AMP RANGE 1-11
Type P.LV. Price ea.
SC35A 100v  80p o
5C35B 200v  85p ;
535D 400v 90 :
SC35E 500v £1-20

6 AMP RANGE

SC40A 100v  90p

SC40B 200v _95p

5¢40D 400v £1-20 4
SC40E 500v £1-50 3Amp
10 AMP RANGE

C45A 100v£1-05 1048

SC45B 200v £1-15

SC45D 400v £1-45

SC4sE 500v £1-85

15 AMP RANGE

SC50A 100v £1-45

.5C508 200v £1-65

$C50D 400v £1-95

SCE0E 500v £2:25

TRANSISTORS SPECIAL OFFER
2N3055 AF117
25 ..
volt ~ 33 volts Wp LINEAR I.C.
each
702C (T05) 5p
1;3 wa_lt_tsbﬁ% Mini- 709C (T05) 39p
ars
iN4T00 series. 705C (D.I.L)  38p
From 3-3 volt - 33 723C (T099)  90p
volt 18p each. 723C (DL} 90p
10 watts. Stnd 728C (D.I.L.}) 45p
Magfer;hgns 728C (T099)  45p
100 Voita. 557 Gop | 741C(T05  sop
each. 741C (D.I.L.)  s50p
747C (T099) £1-¢p
SILICON 748C (D.I.L) 61p
RECTIFIERS
iNaoo1 % S
4001 to 4007 .
From 6p ea Semi-
brsaot PL4007 Cond
PL4001 to
From 5 a onductor
amp
PL7001/IN5400 QUANTITY
From 14p ea
Send for full list 36 DISCOUNTS
MORE OF "~ N 105 12—, 15
EVERYTHING 25-{ 20% 1o{+
HEN RY,S Any one type
except where
See pages 914-915, quantity
and Inside Front discounts shown.
aczoi\r,)ir of this mag- R min. order £1-00
N please.
BEST VALUE "

; SILICON CONTROLLED
IERS

TRIACS - Stnd. mounting with
accessories

TRIACS - Addntuonal Type
40430 TRIAC (T066) 8!
40669 TRIAC (Plasflc)

80p
40486 TRIAC (T05) 75p

NEW RANGES

BRIDGE RECTIFIERS

FEATURES SMALL SIZE AND
W COST Slizes. are approx.

250MIA QUARTER AMP

B025/05 50 PIV

B025/10 100 PIV 18p

x} x 4" dia.
3+ AMP 1-11 Pricing,

Type P.LV. Price ea.
B05/05 50v  20p
805/10 100v  22p
B05/20 200v  23p
B05/40 400v  25p
B05/60 27p
+H x 4L x %7 dia
1 AMP P.LV
B1/05 50v  25p
B1/10 100v  25p
B1/20 200v  28p
B1/60 600v  30p
H x 4L x+%” dia.
1AMP P.LV.
W005 50v  29p
Woi 100v  36p
W02 200v  32p
600v  35p
% X% l” Tubular
2 AMPS P.LV. i
B2/05 50v  35p
B2/10 100v  40p
B2/20 200v  45p |
B2/60 600v  50p —
B2/100 1000y 55p 3&5
+H x 4L x 3”7 dia. =
4 AMPS P.L.V.
B4/100 100v  55p
B84/200 200v  §9p
B4/400 400v 65p
B4/600 600v
B4/800 800v £1 00
M x LL x %" dia. .
8 AMPS P.LV.
B6/05 50v  65p
B6/10 100v  70p it
B6/20 200v  80p |
Be/40 400v _ 80p
600v £1-00

B6/6x0
+H x LL x 7" dia.

RECTIF
Typ 1-t1
ONE AMP (T05) P.LV

CRS 1/05AF 50v 30p
CRS 1/16AF 100v 20p
GRS 1/20AF 200v 35p
CRS 1I40AF 400v 45p
CRS 1/60A 600V 55p
FHREE AMP (-roas)

CRS 3/05AF 40p
CRS 3/10AF 100v 40p
GRS 3/20AF 200v 45p
CRS 3/40AF 400v 55p
CRS 3/60AF 600y 65p
FIVE Al

CRS 5/40! 60p
SEVEN AMP ('ro4s)

CRS 7/10! 60p
GRS 7/200 2000 §7p
CRS 7/400 400v 85p
CRS 7/600 600V 9p

RADIO

Henry's e,

EDGWARE ROAD, W2

914

309 PA:

" All types offered subiect to availabilty. Prices correct at time of press E. & 0. E. 104 VAT to be added to all orders. UK post, etc, I5p. per order.

404-406 Electronjc Componentsand Equxpment 01-4028381| Open:-

354-356 High Fidelity and Tape Equipment01-4025854/4736 | 9am-6pm
co-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 1BW

6 days a week
All stores
open all day
Saturday



EQUIPMENT

MULTIMETERS

(carr. etc. 30p)

M210 20K/Volt Slimline 675

TLH33D 2K/Vo|t Robust 71:50
437 10K/Volt Steel case. AC up to 40 KHz 4-95

U4324 8 00

20K/Volt with AC current ranges
Vol

20K/Vo|t AC current. Steel case
Plus Built in transistor tester
Model 500 30K/Volt 9-95

OTHER EQUIPMENT

SE250B  Pocket Signal Injector 2-10 carr. 15p
SES500 Pocket Signal Tracer 1-70 carr. 15p
TE1S Grid Dip meter 440kHz-

280mHz 15:00 carr. 30p
TE40 AC Millivoltmeter 1-2mHz 18-85 carr. 35p

TE65 28 Range valve voltmeter 19-95 carr. 40p

TE20D  120kHz-500mHz RF Gensrator

12-95 carr. 40p
TE22D  20Hz-200kHz Audio Generator

18:95 carr, 40p
SE350A  Deluxe Signal Tracer 12:50 carr, 20p
SEA00 Volts/ohms/R-C sub./

RF field/RF gen. 14-75 carr. 20p

New Revolutionary Supertester 680R
2:81%R534ult,|-tester Accessaries

Transistor tester 1100
Elzctronic voltmeter 18-00
Ampclamp 11:95
Temperature probe 11-95
Buass meter 11-95
Signal Injector 5:95
Phase Sequence 585
EHT Probe -85
Shunts 25/50/100A 4 Sg
ac

e A A e
A SELECTION OF INTERESTING ITEMS
€3025 Compact transistor tester
E1300 Mono mag. cart. preamp.
E1310  Stereo mag. cart, preamp.
Eallnhone telephone amplifier

203 Teleamp. with PU eell

or Intercomm, and chime
Ghuttalite (!Ights a8 you talk)
w Dlmmer/controller’

[ Twln apring ualt  For
18” Twlin epring uﬁlt Reverbs
Car Tﬂehemewr Elet
VHE 10 Alreraft Band Correcter
B2005 4 Ch e, mixer
B2004 2 ¢h, Steres mixer

BUILD THIS RADIO

B0 i G w0 G i ip B TE
S2EISELS22EE
oo TeooTTT T T TT
P o G o G v P P o Qo o B G

— bandspread *
extra seleetivity,
motisn_tuning, | r
dlass PVG 6abling MW = e
output, All barts £‘1 nl (baitery Eﬁp)‘ ean. ete. 329

EXCLUSIVE SPECIAL DFFERS
MW/LW CAR ARAI 6

PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS

{RONS - TOOLS « VALVES - POT CORES MOST TYPES OF COMPONENTS "Elll‘ys
You need a catalogue! 55p post paid complete with Discount Voughers

Eata’ugug '

SPECIAL PURCHASES

(7]

AVOMETER MOVEMENTS
AVO 8 or 9 50mA MOVEMENTS.
Ex Brand New AVO's £3-50
Post 20p,

UHF TV TUN
CHANNELS 21 TO 64
Brand new transistorised
geared tuners for 625 Line
Receiver IF output, £2-50,
Post 20p.

EASY TO BUILD KITS
BY AMTRON—
EVERYTHING SUPPLIED
I:I%del No.

Radio control receiver 2-98
300 4-channel R/C transmittar 5-95
345 Slﬁ:erhet R/C receiver 5:95
455 signal generator 12-33
65 Simple transistor tester 1-40
115 8 watt Amplifier 3-90
120 12 watt amptifier 4-70
125 Stereo control unit 5-70
130 Mono control unit 3-60
605 Power supply for 115 4-55
610 Power supply for 120 4-55
615 Power supply for 2 x 120 573
230 AM/FM aerlal amplifier 2-83
240 Auto packing light 5-90
275 Mic, preamplifier 6:08
570 LF generator 10Hz-1mHz 15-80
575 Sq. wave generator 20Hz-20Khz 14-60
580 SWR meter 12-85
620 NI-CAD Charger 1-2-12v 8-00
630 STAB Power supply 6-12v 0-25-0-1A 8:15
890 DC motor speed Gov. 2-87
700 Electronic Chaffinch 7-00
705 Windscreen wiper timer 6-80
760 Acoustic switch 10-75
780 Metal Detector (electranics only) 65
790 Capacltive Burglar alarm 6-85
835 Guitar preamp 4:25
840 Delay car alar 615

875 CAP, Dlscharge ignition for car engine
(Ve Earth) 13:15
80 Scops Callbrator 2.2%
285 Level Indicator 615
526 120-160mHz VHF timer 11:30
715 Photo cell switch 110
795 Electronic continuity tester 4-30
860 Photo timer 13-28
871  $llde projector auto feed control 7158
235 Acoustic Alarm for drlver 7:80
465 Quartz XTAL checker 8:78
220 Slgnal Infector 2-30
850 VOX 1850
432 ‘Testakit 19-30
870 Buﬁer Battery Charper 858
885 Capacitive Contaet Alarm 625
850 Eiectronic 1875
820 Electronic Dlgltal Cloek 5850
ALL KITS OFFERED

sbs EET TO

QCK

BUILD THIS TUNER
MW/LW Radio Turnet to use with any amplifier,

GARRARD BATTERY TAPE

DECK

GARRARD 2 speed 0 volt tape decks. Fitted record/
play and osclllator/Erase heads. Wind and rewind
controls. Takes up to 4” spools. Brand new com-

plete with head clrcuits.
£9-50 carr. 30p

TOP QUAL-
ITY SLIDER .
CONTROLS

60mm  stroke high
quality controls com-
plete with knobs (post,
etc. 15p any quantity).
Singles Log and Lin
5K, 10K, 22K, 50K, 100K,
250K, . 1 Meg.
45p each,

Ganged Log and Lin
10K, 22K, 50K, 100K,
250K, 65p each.
{Quantity discounts
available)

Complete with knobs.

MARRIOT

TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
17" High Impedance

£2-00
'18% Med. Impedance
£2-0f
R730/E73 2 track mono
Record/Erase low imp.
75p pair.
Erase Heads for '17' and
‘18’ T5p
'63' 2 track mono,
Hi imp. £1-75
'43' Erase Head for '63’
75p

{Post, etc. 15p any
tity).

quantity).

SINCLAIR, MINIATURE AMPLI-
FIERS & TUNER/DECODER

AMPLIFIERS (carr., etc.

4.300, 0-3 watt 9 volt
1-75

104, 1 watt 9 volt  2-20

304, 3watt B volt  2:50
555, 3 watt 12 voit

230, 15 watt 80 volt 3.57
E1206, 30 watt 45 volt

8:75
250, 30 watt 50 volt 4-37
E1210, 24 4 24 w M!;gl

12 vol
REEOO 5 watt IC mains

opetated  Amplifier
wlth controls 26 36
SACI4, 7 + 7 watt

Stereo with conmm

8ACI3, 18 + 15 watt
$fereo with controls
£11-00

20p)

SINCLAIR (carr. 20p)

PROJECT 60

Z303:57 Z50 4

Stereo 60 Preamp, 'l 91

PZ5 £3:97, P

P25 Gior 250) .11
(TRANS £2.93)

AFU £4-45

New SINCLAIR

PROJECT 80

Stereo Preamp.

Audlo Filter Unlt 6 85

Z4015 Watt Amp. 845

Z60 25 Watt Amp. 895
PZ6 Mod. for{ on2 Z40

P26 Mod. (8 Tab
1 0n2 740 19
P.‘Zs Mod. (8 Tab&

n g 76
TRANSFORMER Fﬁﬁ
18:95
T

Project 605 Kit

POWER SUPPLIES FOR

EVERY PURPOSE

Faaéur'es MuEIlaf(ili RFQ/IF m?‘dulg Ferr_llte agrlal bu}lli
RII ;aﬁzy“x&e Sgrr.r?l%l;“' DAL caged Unless stated chae

21[2]
<+ of - Earth with speaker Stereo ca aeﬂe Smc /7

recorder.

lndk ﬂXani- £06:50 carr./ g” “2?(" ﬂagk MEO It L P e i e e SV Yern anz:;‘r’:‘i*a?ou MA “"ClUd“ ulti- Adgg;?'ég;
LLECRELE phgnes‘ £6:95 carr/g‘agﬂgj IZIEULT‘! PU?E & RADIONIC KITB Car [§] htﬁer ;/oltagé Ad)aptars GOOmA;(Stam vatltag;
8 TRACK CAR STEREO 40P o1 1D piolects 190 | sch bia e voit aooma 555 Sarr: 300
E“"E’ v:lnlh "’“kg;; é'a QW%VSE&AAQKD §°RTA3LE 160-1 150 Projects 1320 HE244R Stabiliséd vorsion 4:25 carr, 30D
carr/ acha. sop EM/MW 1S W AIRCRAF T Telephone Communigator 7:20 P500 9 vol 500MA 2:90 post 20p
packg, 40n. BUBLIE 55 wces P xzo eo 6c.) }Prulact- 495 P11 24 volt BOOMA (ehassis) 9.00 post 200

ok 0 (radio) m; P15 26/28 volt 1 am{‘) (chans!s) 2:90 post £0p

HANIMAX HC1000 cari/packy. (carr./packlﬁn 40p) P108012v1 amp (& ﬁ"°| iﬁ% pust ggp
altony masselte recorder, £O P°RTA5LE CQSSETTE Al transistor circuits with hand books B181 48 0:9,8mb {chassls) 8.75 bost 40n
forcarorcarryaround £125 S 101A3/B/9/12 volH amp (Btab) $:1§ post 28p

HANIMAX HE2000 care/packy, 20p All types offersd subject tu .v.“.b"“y. RP184 8/74/0/12 1 amp (Stab.) 9-95 post 30p

Battery/Malns cassette re- HANIMAX Bcaos POCKET‘
ggrder. £13:80 carr/packg. gALgUL%T s
B

Prices correct al time of _g
10% VAT YO BE ADDED TO ALL ORD!RS. S
UK’ post ete, hids per order unlevs stated. “m\“l

FIBRE OPTICS | & ol

> RADID 'y 28 Paciho g o flimey
LIMITED PAGE FOR g3 Dlam.” o4 “Fiores
ADDRESSES Sh?&hveg. £ no Dot metre

EDGWARE ROAD, W2

Mares Talls Eﬂ 50




ESSENTIAL BOOKS FOR RADIO AMATEURS

1974 EDITION
RSGB AMATEUR RADIO CALL BOOK

Lists holders of G, GC, GD, Gi, GM, GW and El callsigns;
clubs and sometles affiliated to RSGB, and much useful
operating information.

A larger completely revised edition produced by a new
system and incorporating amendments and additions notified
by the MPT up to August 1973.

144 pages Price 75p post paid

TELEPRINTER HANDBOOK
by D. J. Goacher, G3LLZ, and
J. G. Denny, G3NTT

A brand new book covering all aspects of modern teleprinter
techniques. Full descriptions and maintenance data for all
widely-used machines, together with design and use of
ancillary 2quipment. Definitely a book for the teleprinter

“enthusiast's work bench.

376 pages £5-35 post paid

A GUIDE TO AMATEUR RADIO
by Pat Hawker, G3VA

This extensively revised 15th edition is an indispénsable aid
to all who want to know more about amateur radio.
Specially designed to assist the newcomer to the hobby,
it covers technical, operating and licensing matters.

96 pages Price-90p post paid

AMATEUR RADIO AWARDS
by C. R. Emary, G5GH

Lists all the world’s major awards from national societies and
how to obtain them.
fncludes reproductions of certificates and maps, and

- operating information.

Loose-leaf binding allows insertion of amendment pages at
a later date.

194 pages

Price £1-40 post paid

These are just four of a complete range of technical publications; log books and maps for the radio
amateur. Send a large s.a.e. for the complete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
b to all interested in the hobby: write to the General Manager and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WCIN 2AE TEL: 01-837 8688

TRANSFORMERS

DOUGLAS GUARANTEED
Pncesmclude P. & P, and 10 VAT

Stove Enamelied
—-

MANS A%

2 or 24 Volts
Output \'.6&6 Amps. ‘\Rigl‘lll(.,s*f ﬁrigg
12V x 2230mA X = .. £
12V x 2 300ma x 2 MT213* a .. £1-99
S R LaE TRANSISTOR EOI/I/WAWT
19V x 2274 x 2 MT18CT 30
1oV ; 34 =l MT70AT £3-95 RUN YOUR TAPE RECORDER
12V x 2 44 x 2 MTI0BAT £4-49 QFF AC MAINS
List .price £8'25 12V x 2 5A % 2 MT 72AT £5-28

Malns unit supplied
complete and ready to
plug into your cas-

20 Voits. All tapped at 0-12-15-20
Output Ref. No. Price Outp\t Ref. Nn Price

OUR PRICE

Amps.

500m4 MT11207T4 £1-81 4A MT21AT £5-22 setitt:recorder. (State
n 1A MT79CT4 £2-51 54 MT51AT £6.10 voltage, make and

24 MT 3AT £3-77  8A  MTRSAT £9.88 type of plug vequired,

3A. MT20AT £4-31 104  MTBIAT £11-97 if in doubt send! dia- .

gram of recorder
socket).

onty £2-75 pa P 2op

PLU53 MAINS UNIT

Provides three separate

50 Voits. All tapped at 0-19-23-33-40-50V
500mA MTI02ATE £2-36 3A MT105AT £6-34
1A MT103ATY £3-50 4A MTI06AT £8-02
24 MTI04AT £4-74 5A MT107AT £11-51
80 Volts. All tapped at 0-24-30-40-48-60V
300mA MTI24AT £2-60 24 MT127AT £5-15
1A MT126AT £3-70 3A MTI25AT £7-50

AUTO-WOUND RANGE

incl. V.A.T.
Carriage 44p

With 48
ideal for the Radio Constructor

see-through Drawers

switched output voltages

. Power . . 3 6v., 7iv. and 9v. DC

As suppiied by us to SCHOOLS, cuply WiimelspbeyEn  Relaer ETioE Altractive case mains lead

TECHNICAL COLLEGES, HOSPI- 20ng (0110210240 MILTIACT s outpuy socket, pluy and

TALS, SHOPS and industry 150VA  0-145-200-200-240 MTIAT 21 'ON'I“;“‘ 8] 23
i 200VA MT65AT

throughout the country. Silver grey oo Ot R £3 .50

stove enamelled steel cabhinet with
48 transparent styrene drawers fitted
with moulded handles and label slots.
Dividers can be supplied at a small
extra charge to enable each drawer | 00,

C-D Ignition System by R. M. Marcton, Esq..
Wireless World.
Reference 1T3AT
EQUIPMENT RANGE
Sec Output (r. m s ) Price
3-0-3V MT "lBLb"*

Extra lead with plug to fit your cassette recorder
50p. (State model and plug required.)

MAINS UNIT FOR

to be sub-divided into six compart- ;ggﬂa pmaRy TRANSISTOR RADIO
ments. See-through drawers allow gggmﬂx” ﬁ%ﬂf}i_; i’é%g ONLY

swift selection of contents at a Oy 5 Miatimer 5558 3oy fffliegﬁff&“&uf;& zf.vsfzio m
glance. A really first-class time and 500mA « 2 MT205AT*t £3-39 PN 9y + 9v, £2-75 P. & P. 20p per unit.
space saving unit. Size of cabinet 00 T 33232 (Please state outputs required).

214”7 x 113" x 61", size of drawers J00mA (le)  MTO2AT* _ 51-96 All units are completely isolated from mains by

double wound transformer ensuring 1009 safety,
ALL PRICES INC VAT

647 x 23" x 147, _ AT indicatex npen universal tising with tags; CT 15 open
Veelamp fixing with tags: CS ix open U-clamp 8xing with
Callers weicome, P.C. spills; * with interwinding screen; + untapped 240

primal $ tapped at 210-240V.: oth rimaries tapped .
SEND FOR FREE ILLUSTRATED LEAFLETS 2L 2000302400 DI R.C.S. PRODUCTS (RADIO) LTD.
OVER 200 TYPES IN STOCK throngh Agents or Direct. (Dept. P.W.)
HLEE i U S : DOUGLAS ELEGTRONIC INDUSTRIES LTD 34] Raymignd, Bive.. Lsopets Moodfond
Rit Gy iy Stato - 299 438 Dizeot Sales Dept. P.W., Thames Sireet. LOUGH, Lines. Londen, EI8 2HG
11 7AD




YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN

YOUR HANDS''! ALMOST UNBELIEVABLE! Think of .

the year 1984 and what might be produced then—now get the

fantastic ASTRAD |7 and SEE for yourself that the incredible s

Russians have done it alil NOW! It’s the radio perfectionist’s . #
SRR G LATEST RUSSIAN RADIO TECHNOLOGY
Sy Rt eyl SHRINKS THE WORLD!*COMPUTERISED?

only £18-50—a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value with /—\

radios! end quic , test on mail order ays approval, w G [ ] i
i S M i Sl ATHIS FANTASTI \B'F"A‘Bﬁfgus ASTRAD |
wider band spread, for absolute ‘‘pin-point’’ station selec- : N n —————————————————

‘ ‘ i B PORTABLE RADIO & COMMUNICATION
8\ RECEIVER '
WIRLD Wit

tionl Plus "“MAGIC EYE’ tuning level indicator for uitra

perfect tuning sensitivity! Yes, the Russians have surpassed them-

selves, proving 2gain their fantastic ability in the field of electronics

and brilliantly reflecting their advanced micro-circuitry techniques

in the field of spaceship and satellite communications. Yes, EVERY

WAVEBAND instantly at your fingertips including Standard . i i

Long, Medium, Short and Ultra_Short Waves to cover the 3 \ .‘1’.‘"0#:’0”1‘. iSSiong
four corners of the earth during 24 hours a day in:ludini all & g . m'll"lf ’.;RMME
normal transmissions, VHF/FM/USW, AM:LW, MW, SW, o | . H

gets, locally, local & new stations, not yet operational, and i g e I~

messages from all over the world! Expensive TUIiR_ET N “"MAGIC EYE”tllllillg ‘i ! '
TUNER side control waveband selection unit (as used on expensive level indi 1 ~ .
T.V.'st). Every wavgband clicks into position goiu;\i‘ngoiFr::redlnble eas; 2 il Icator _i

of station tuning! Genuine push-pull output! /! volume an v R4 = AN
separate Treble and Bass tone controls for utter perfection of SHR NK TU UNI_Y . \ 1 I]
reproduction and tone! Press-button dial illumination! Take it illCl'IES ap y rnx,/ ot ' /.[‘

anywhere—runs economically on standard batteries (obtainable
everywhere) or direct through battery eliminator from 220/24

AC mains supply. Internal ferrite rod aerial plus built-in “rotatable” N S )
telescopic aerial extending to 39 in approx. It’s alse a fabulous TRANS|STDOER5,
CAR RADIO. Can also be used through extension amplifier. [ ANDD'O 2

tape recorder or public address system. SIZE 13in x 0in x

44in overall approx. Magnificently designed, in highly polished cases. “WAVEBAN Ds

i S e A years o MATSIES IV STANDARD LONG and MEDIUM
Plus 5SHORT WAVEBANDS

come, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS

ultra sensitive earphone for personal listening. ONLY £18-50 ”(ISULTRA SHORT WAVES

(with mains/battery eliminator £2:25 extra) BOX, POST, ETC. — X 2 > i S

45p. NO MORE TO PAY! xBUT WAIT, for only 75p . (v H FAM FM.MW.) 7 £
extra you get the sensational ‘' COMPUTERISED" WORLD w8 2. USW. *NOWA‘VAII.ABI.E WITH
TUNING &UIDE (it enables you to zone & time in a flash for [N fabulous COMPUTERISED"
transmissions the whole world over—even a child can do it in a .

flash—it even lats you know when to tune into the U.K. w%m
when abroad. NO GUESSING! NO MESSING!) PLUS Standard msmug—m- 1 =
‘longlife’ batteries and Converter Plug. (Sorry—We cannot r —mmmhwlﬂs“
change these new radios.for any earlier model purchased.) Send MAINS/BATTERY enables youto ZONE A TIME INA FLASH

quickly to Uxbridge Road address. or call at either Store. But .£2. X for transmiss ]
HURRY! SHOPERTUNITIES SAVE YOU £££°s and ££E's. 29 extra iors the world over|

TAPE RECORDER
& PLAYER

MOTE
CONTROL MICROPHONE

Shopertunities ‘‘thunder’’ ahead with an offer that's FANTASTIC (G\.IGH
by our standards!). I\:‘Ve‘ve snap;edF up 500 magniﬁc?nt machines. Latest sen-
sation in the world of sound! First-class makers! Fabulous VHF, AM/FM

i i i P THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW asuperb
Radldo AdNE Cazsette Yape, Reccpsgdpﬁ Sdpiayer comhzlned sdithisalrunsiolt de-luxe portable BATTERY/MAINS tape recorder and player—and incredibie
?::T:r::nd altatye'l;l:ci :r:yt"l;?:uns.ag 'ma:r:!tigp‘qls(;:%é:slzég\ééa;"1";;8?3 Shopertunities bring it to you for ONLY £10-95. Due to our cut price we
RETAIL PPRICE £44! w%' JE'FER 'AT UNDER HALF PRICE!| ¢annot name first-class makers—but rest assured you’re getting one of the
Wonderful features : * Press-button Keyboard Control Panel or lat st | BEST!Expensive ‘’'PIANO KEYBOARD’’ CONTROL PANEL (or latest
e i TCONTROLL % - MAGIC EYE" e Pharcess | MASTERSWITCH controf) AND AUTOMATIC LEVEL CONTROL.
ko ey it or wliin avtoratie Loveier SSpR | B Fesig iyt o ot o e L ot RS

- v 1 ontrols! s Heavy y built-in_ : ESYs k -

Coukar! s Barpliond for perion Tozen .o maniaring ) nd extamaion | AhATE), ATINE PeoTIC SR AR o B e B
iplea er sockets! * Remote control microphons! % Built-in swivel tone from a whisper to a roar! Complete—record anywhere, indoors or
te_::coplc ehx“;rlO?DE;ﬂ;&éztlxhaypgl?éu-r’f;g;"fienﬂY Tage:;oc?o. out! Runs on standard batteries AND 220/240V AC mai Separate
with carry handle. ) Takes standar: , 60, ] out* A h A 1 2
e A e e facks for_ remote consrol microphone; Stc JRITTEN SUARANTEE and fol

X cl U ’ io gives you superb clarity of tone, | . F q e &
incredible station selection. Unique rotating Station Selector Dial—gets, locally, '“sﬂtcy""‘"l‘o’ (;"“’“""s "":‘"s“ome"d'gs;‘"'(')'%g'."?s {-l}ge?!)*gug P?lflE
tocal city and regional stations in every part of the country, plus B.B.C. National o ¥ I S.dpos;.dett- p. N T o o;)ds—-:nfu:;i:noyt’
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could ;". onymal 5"6 et aY!FaFéFH‘:‘g ey racmps b dg d b t: ies AND
pay €€£'s more for a Car Radio or Car Cassette player ALONE! £20-97, carr. elighted. NUS OFF I as_set:le tape, Standar attey
etc., 50p——NOIMORE :"O PAY; Cc;mplete with simple instructions, microphone stand 55p extra, if required.
remote control microphone with on/off switch and microphone stand. et e e o T e A =
WITH WRITTEN GUARANTEE. Send quickly, test on mail order 7 day = Order by post to Uxbridge Road address or call;ivéhfl:é?ée.PBLaéﬁusnEs
approval from receipt of goods, refund if not _delighted. Or call. galore at both stores. (COMMERCIAL T I
BONUS OFFER: Batteries and Cassette Tape 28p extra if required. NOTE : Merchandising office at Holborn Store.) 1
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES. e e = T B

Dept. EE/NC/26, 164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI2 8A@. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN {(opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.). BOTH OPEN MON. TO SAT. 9 AM. TILL 6 P.M.

917
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“I| MADE IT MYSELF”

Imagine the thrill you’ll feel! Imagine how z'mpressed\_\'
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn —and help gualify yourself
for a new, better-paid career! No dreary ploughing through
page after page of dull facts and figures, With this fascinating

Technatron Course, you learn by building!

You build a modern Transistor.

Radio . . . a Burglar Alarm. You-

' learn Radio and Electronics by,
doing actual projects you enjoy —.
making things with your own.
hands that you’ll be proud to own!,

No wonder it’s so fast and easy toi

learn this way. Because learningi

becomes a hobby! And what a*

profitable hobby. Because oppor-'

tunities in the field of Radio and .

Electronics are  growing faster.

ghgn‘ they can find people to fill the|

jobs!
No mathematics,

no soldering - yet you

learn faster than you

ever dreamed possible.

Yes! Faster than you can imagine,
ou pick up the technical know
ow you need. Specially prepared

step-by-step lessons show you |

how to: read circuits — assemble '
components - build things - -

experiment. You enjoy every .

minute of it! ‘

You get everything you need.,

Tools. Components. Even a ver-!

satile Multimeter that we teachl

you how to use. All included ini
the course AT NO EXTRA

CHARGE! And this is a course|

anyone can_ afford. You can even

pay for it in easy payments — in
fact- you could make extra cash;
from spare-time work when you’ve

turned yourself into a qualified man ,

through B.I.E.T. training.

POST
TODAY FOR

|
|
'

[BRITISH INSTITUTE ‘OF ENGINEERING TECHNOLOGY

918

.can go on 1o

" now. There’s no obligation.

To: BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY
Aldermaston Gourt, Reading RG7 4PF

Yes, 1"d like to know more about your course. Please send

me free details—plus your big, 76-page book that teils
about ail your courses.

ADDRESS .. ...

So fast, so easy,

this personalised course
wilf teach you even if
you don’t know a thing
today! .
No matter how little you know
now, no matter what your back-
ground or education, we’ll teach
you. Step by stes), in simple
easy-to-understand language, you
pick up the secrets of radio and
electronics.

You become a man who makes
things, not just another of the
millions who don’t understand.
And you could pave the way to a
great new career, to add to the thrill
and .pride you receive when you
look at what you have achieved.
Within weeks you could hold in
your hand your own powerful
radio. And after the course you
acquire high-
gowered technical qualifications,

ecause B.I.LE.T.’s famous courses
go right up to City & Guilds
levels.

Send now for FREE

76 page book — see how
easy it is — read what
others say!

Find out more now! This is the
gateway to a thrilling new career,

or a wonderful hobby you’ll
enjoy for years. Send the coupon

Q BPW48

N—"

AGE *

ALL PRICES INCLUDE VAT

BARGAIN PARCELS 141b at £1-60 plus 350 p.p.: 28b at £3-00 plus
57.p p.p.; Soibat £4-958 ples £1- 371 p.p. Contain pots. Res. Valves. Diodes
Tagbourds. Chassis. Valveholders. ete. Good value save £££s. Lucky Dip
Service. :

PANTASTIC BARGAIN. New 6 inch tubes. E450 4 B 16 4VH. medium
Persistance, green. fdeal scope tube.

Also 7BP7. Al unused as new. Price £1-55 post paid.

NEW HEAVY COAX CABLE dia. 1”7 70 ohms approx. 50ft. lengths £1°55,
p. & p. 321p. 100 {t. lengths £2-97, p. & p. S5p.

AERIALS. New Condition Whip Type. 4it. 22p; 111t. 82}p. ail coliapsible
type. P. & p. 4ft. 10p. 11ft. 15p. New bases on adjustable clamp for the
above, 67ip. p. & p. 27ip. o
CRYSTALS AS NEW. Hc 6u; 5.030; 4,945; 4.875: 4,840 4.795: 4,580:
4,660: 4,520; 4.510: 2,295 Kc/s. 55p each pius 8p p.p.

TRANSISTOR BOARDS—consisting of transistors, diodes and resistors
etc. Long leads. Good value 12 for £1.00 (min. order) P. & P. 25p.
Quotations for quantity.

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in,, 24in., 2in.
mill amps, volts, amps. Mixed at the bargain price of £2:20 P. & P. 27%p.
minimum order of six.
AERIAL POLES 4ft high 2” in diameter push-in type as new 7Speach p. & p.
25p each minimum four.

AERIAL MAST POLES approx. 5ft high 2” dia. Interlocking ends. Mini-
mum order three. New condition, £1 -10 each section. Carriage 37ip each
section. }” 75 ohms Coax in 50t coils with BNC plugs good condition.
Price £1:10 + 32ip p.p. -

AS NEW 500ua PENNY SIZE METERS complete with jack plug price
£1-10 each, p. & p. 10p.

COMMUNICATION RECEIVER PCRS price £10. post paid. PCR No. 2
6 to 22 Mexs.

C.W.0. CARRIAGE CHAR'GES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS.

A. H. THACKER & SONS LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
Staffs.

SEHNNKSIT
ELECTRONIC
IGNITION KIT

COMPRISES

Everything —

Ready Drilled Case and Metalwork, Cables, Coil Connectors,
Silicon Grease, Printed Circuit Board, 5 year guaranteed com-
ponents and 2 tull 8-page instruction leaflec

WHEN COMPLETE THE UNIT CAN BE FITTED TO

YOUR CAR N ONLY i5 MINUTES USING THE

SYANDARD COiL. AND CONTACT BREAKER

POINTS: TO GIVE YOU —

fnstant all weather starting, Up to 20% fuel saving, Longer

battery life, Higher top speed, Faster acceleration, Spark plugs

last about five time longer, Misfire due to contact breaker,

bounce electronically eliminated, Purer exhaust emission

resulting in less air pollution, Contact breaker burn eliminated.
Suitable for all petrol engines up to 8 cylinders

PRICE ONLY £12.65

Ready Buiit Unit £14-85

Unit for Motor

Cycles with twin coils

and twin C.B. Points £19-80

(prices include VAT and post

& packing)
(NOT AVAILABLE IN KIT FORM)

SEND FOR YOUR UNIT OR FULL
BROCHURE NOW

Please state whether Positive
or negative earth units are
required when ordering.

FROMH

ICE ELECTROMIC SYSTEMS DEPT PW.
114 PARK FARM ROAD

BIRMINGHAM B43 TQH




\D™ " SAVE 50p ON A S-DeC A
8 SAVE 75: ON A T-DeC % "Z}?

DeCs

Take this chance to get the Worlds largest
selling solderless modular breadboards at a
special New Year offer price.

@ Solderiess

@ Component wires just push in

@ Modules link together

@ FREE control panel with each DeC
@ S-DeC 70 contact points

@ T-DeC 208 contact points

@ T-DeC accepts standard 1C's with

adaptor
ZIPPY CABINETS—THE NEW ROBUST ECONOMICAL ENCLOSURES
FOR YOUR PROJECTS ZIPPIES
@ ROBUST s

@ EASY TO MACHINE AND DRILL

@ ATTRACTIVE FRONT PANEL

@ FIXING SCREWS SUPPLIED

@ ALL WALLS CONTAIN SLOTS FOR PRINTED CIRCUIT BOARDS

TP1 80mm x 50mm x 30mm 50p

TP2 105mm x 65mm x 40mm 75p

TP3 155mm x 90mm x 50mm 99p ’

TP4 210mm x 125mm x 70mm £1-50 . .
all prices plus VAT. TP4 TP3 PT2 TP1

sz | SPEGIAL OFFER VOUGHER

name
ddress,
feqxrse%ents Take this Voucher to your stockist. This entitles you to

plus paymenti to SAVE 50[) on an S_Dec
Either purchase one S-DeC for £1-30 instead of £1:80 or
PB PRODUCTS LTD. take one S-DeC for £1-80 plus a FREE TP1 Zippy Cabinet.

Rosemount House
! SAVE 75p on 1 T-DeC
14 Lambert Cross, Either purchase one T-DeC for £2:55 instead of £3-30

gsa:ir;" Walden, or take one T-DeC for £3-30 plus a FREE TP2 Zippy Cabinet

Telephone: Saffron Walden 7824 All prices subject to additional 107 for VAT.
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NEW VAT INCLUSIVE PRICES i

.
?¢ Series TTL PRICE BARRIER SLASHED [ 1< sockers |

INTERNATIONALLY

KNOWN BRANDS

Ist. GRADE DEVICES AT NEW

ROCK BOTTDM PRICES o J

READOUTS Copperclad Plain Extra
SN7400 17p SN7473  40p 0-1in 0-15in0-15inP & P in-Li
g . Dual-in-Line

SN7401  17p 8N7474  40p [r0-3 HIGH 24in % fin Gip gp —  — in 13t in 174 i
SN7402  18p SN7475  50p |\CHARACTERS ALSO + 1| 2kin x 2in 8p 1tp  — 8 pin 13ip 16 pin 174p 36 pin 3%;p
SN7410  17p SN7476  44p Vapin il REF 2in x 5in 26%p 23p  13jp — 14 pin 15ip 24 pin 263p 40 pin d4dp
SN7413  30p SN7490  68p d LED 1A 3%in x 3n %lp 23p - — 28 pin 30ip
Nl e SNrios Tap iR AT
SN7447  89p SN748: p Ref. LED | i e P p 3
This range will be increased con- :;ug % g.‘r']" gg—p 735 S;;ﬁ,’ }8{,’ ”64, Sl”ks

tinuously. Please enquire aboutany | £7.99 + 20p VAT = £219

devices not listed.

BRIDGE RECTIFI

DIP Breadboard. 4-15in x 6-15in, 119p. TV2forTO-66 15p. 5F tor TO-5

Verostrip, 8-5in x 1-5in, 264p. Spot-Face . -
UR Cutter. 40p. Pin Injection lo?)l (state 0-1in TV3forTO-3  16p. 18F forTO-18

or 0-15in). 52p. Terminal pins, 28p {packs
FILAMENT INDICATOR of 36)—state slze.

minTRoN 3015 & 6
DIGITAL CLOCK

:a;f e
H g S512p.

With 6 LED’s £20-75

P.LV. 1amp RM.S. 2amp 16, Dl on . DIP10.2 for
100V 20p 50V 35p ) Tz“ for70-126 SL403D
200V 2p 100V 40p Iy TVS for T0-220 DIP14,5
800V 25p 200V 45p 6 F chi ! = A(:(OOO

0N Bp GV 6 | . BREAKTHROUCH 1p "

/ust imagine, one MOS LS! L.C. e 1
Rfc’,’lfks ”’cf £ (4 '” 15 MSi ‘I]C s and numerous oth‘eT’ggr::g

PIV. 1amp 1£5anap i p Either
50 1N400t  6ip 40 1P
100 IN4002 7ip IN5401 163p Cheapest Opto yet 120r 24 hour: 4 or6 digit
200 1N4003  9p 1NB402 17ip c“" LED S - 50.0r 60Hz -aperation
ggg m:ggg 12: mgigg 2:32 " leading zero. supression
800 1N4006 134 1N5407 359 LED2. 0425° 26p single " voltage. supply

1000 1N4007 16ip 1N5408 33p LED3. 0975” 17p similar to DIGITRONIC  in

BY100 16jp  BY133  23p N o - PW. March 1973.

BY103 22p BY164 55p 4. 0128 o Only’ e ]

BY105 "1;%9 g“gg g:gg LED5. 0478 750 i £ 9 :

BY126 § £1. ; F— i D’ R

» BY127 15%p BY250 25ip [T Vat inclusive Prices W,th GECEDS e

RESISTO ] - CAPACITORS new
Ratin Type Tolerance lange aci
% wa% Metal Glag: +5% E12 Series 510 to 100KN 5p MULLARD C333, 629 and 630 series Sfdb Olts
iwatt  Carbon Film «5% E24 Series SN0 30KA  HP | —Geramic Plate. E12 series from {15 ¢
§ watt Metai Oxide Fiim *2% E24 Series 1002 to tMN 4p 1-8pF to 0-022uF, 53p.
fustt dCemstivhicREiml - Zzm  EHiene o ol 445 | CERAMIC DISC—LOW VOLTAGE— POWER PACK/CONVERTER
T watt arbon Film +5% N X ; e . .
Twatt  Garbon Gomposition b =030 2-20;2-70; 3-30: 3-90; 470 ap | 0 g“ﬁo 2% OFZZH-Fb 0 %‘fmﬁ 54p; Switched 3, 6, 71 or 9 volts.
1 watt Carbon Composition 3 5-60; 6-801; 8-201 5ip 0-tuF, uF. uF. b;p. Up to 400mA Output
1watt  Carbon Film +10% E1§ Series 132 :0 }gmg :P POLYSTYRENE (160V)—From 10pF San S’“s“’“‘ Lead Power
2watt  Carbon Film *5% E12 Series 0 P to 0-01yF in multiples of 10pF: 15pF; wi mm piug utput
2 watt  Wire Wound sg%  El2Series 0220100470 Wb | 2pF; 33pF; 47pF and 6BpF 3in. °"‘i‘““ e T i
2; watt  Wire Wound +10% eries MYLAR PLATE (100V)—1000 pF socket adaptor™s, Mains Lead
i +5% E12 Series 0-5Nt08-2kN  10p (100v) pF. {over 4ft)
W’S( Wiﬁimﬂg * er 0-50 to 6-8KN  1ip 2000pF. 5000pF.~2~%p,0-01uF,0-02uF. M:Slal 5 777
A0 watt  Wire Wound 5% 10KN; 15KN: 20K0); 25KN 1o | 0-04uF. 0-05uF, 339;0'058% 0-1uF, P
15 watt  Wire Wound 19010 6-8KN  i34p | 5p; 0-2uF. 63p. 0 Polarity
MULLARD €280 (250V POLYESTER) | Reversal ~— Transistor
—0-0IuF.  0-018uF.  0-022uF. | Swich7, on. o e er
0-033uF, 0-047uF, 3—;p; 0-068uF, . Indeator - Cireit
4p; 0-1pF, 0-15uF, 4ip; 0-22uF. Voltage . On O
TRANSISTORS and DIODES 51p; 0-33uF, 7p; 0 47uF Op: 0-68uF, | Seeclo’  Auone Feer  Swtch
Acwp 6| AFTS Tlp | BC2AL Up|BFIT  ZpiBSxw  lp| TCH  dp 12p; 1-0uF, 143p; 1-5uF, 22p; | OQurPrice £3-99+ P. & P. 16p.
ﬁ%}%? 13: :g% ;3 ] 38“223 '?S gg;g gp SS%ISA %: ;}gﬁo :13; 2:2uF, 26p. Unstabitised Version of above .. £2-8§
D p .
aCis  tip|Bcir  top | B3z lp|BriBe  p | BUws o175 TIPRA 85 = g":)el{sﬂ‘t’“'"??gg (“"Sfab'“se") o
AC178 15p [ BCI0S  0p | BCY7O 17p | BF181 P | BUIDSC2 €£1-92| TISAS  38ip ) NS4 S5p | ON428S  8ip | AAZI3 VP | BAXI3Z TBp voits at up mA . .
ACt87 29180109 i6p! BCYR 1p | BFI84  Tip ! DWaV Sipl TIST3  £290] NXS5  5%p | ON&41  87p i BAID 10 | BAX#S 10p | O volis at up to 50mA .. £1-65
ACIBTK  2p | BCIN4 1%5 BCZ10 2p | BFIBS  IMip | MJ000  €1-49 | TISOY 33p | NIVIA  Ap | N4z £1-06 | BAN2 2ip | BAY 41b | G volts (miniature) up to 50mA .. £2.08
ACi88 2p | BCHT BCZIf | ZpiBFIS Rl MIGI DS | NGST.  6ip| NG  fhp | Neda3 ETAS | BAIIO  ep | BBIB 42 1§ .G volts at up to 50mA €275
AGIBSK  20p ) BOM? b | BDI1S Tap | BFISS  1Tp | MIEBKD 52 | 2N706 3p) NE®  20p | N 2209 | BATIL Sp | BBUT 980 | g Lo Its at up o 50mA . s
AQYH? 2p | BC14§ 9 | BD124 Sp | BFI%  Thip| MJESSS €1-82| NT05  teip| 02 fip | N4TI  80p | BATI2 Op | BBz 8p | 3 volts at up to SUmA ..
ACY18 21p | BC148 9p | BD13 §8p | BF137  6ip | MJE30SS  92p| IN9I&  2kip | NA03  10p | N:IZ8  tsip ! BAVM4  Sp [ OAS  %8p | T volts for Cassette Players (sman)uzo
ACYiS %p) BCIY  13p ) BOIR 83p | BF20D ip| MPFI02  27jp| 2N1302  20p | NS  1ip |ZNB72  Sp | BATIS 9 | QA1 8dp | 3 43,6, 74,9, 12 volts up to }A .. £3-75
ACY20  Zp|BCtse  12p| BDISV2PR £1-49 | BF220  Zp | MPFI03  4lp| ZN1303  24p | N3OS 10p | N54sY p|BAE % | OA TR | R Slablllsed' Car Battery Con-
AD149 dp| BC153  14p | BD! 3 | BF244B  20p | MPFiO4  4Sp| 2N10+  24p | NA06  W0p | 2NSTT  dlp | BAIZB  tip | OATO  1p | 7 'y
ADHY Ap { BC1GSR  11p | BRI 42p | BF2B2  25p | MPFH35 45p| 2N1305  24p | 2NO707  12p | 2NGOT6  dp | BA129  23p | QAS1 8p | verter, giving switched outputs o
AD161 2p | 8C169 12| BDI% Sp | BE3  2p| MPFi0s  dbip| 2NTE  24p | NWOR  9p | NI 101 BAIGU 750 | OA5 10 | 73or§volts .. . 2549
AD1E2 p | BC17i  20p [ BDI137 shyp | BF2T2 €421 | OC28 2p| AN1307  27ip! NS 10p | INME g9p | BAIV efn | OA%  8p P, & P. on all modeis 16p.
ADI6U2PR S8p 3¢ | BD138 4jp | BF30 0035 Mp| NGB ap| Ny Mp TR 1ofp | BAME  2p | OAIt  Bp
BG1748  35p | BD139 78p | BFS2S €181 N1209  2np | NI ip | i3 83 | BAMS  2p | QA %
AF115 p | BCH 80140 91ip | BFWI  &7p | OCH 1| NB  Zp | AT e8| 40 Sip | BAME 2D 11p 26”&*’
AFHE HpiBCWS 2| 8DA1 . £155) BEWH  #7p) OCHS Bp| NN Mo | N2 275 | 0361 Sp | BAISS  20p | QA2 12p
AF1T 1p| BCIY  24p | BOX2 £-37 | BFWS7 38 | OCT1 ip| N1 Gp | N3 E220 | 40362 Hp(BAISS t5ip | OAID 1%ip X
AF118 92p | BCIG2L BDZ03 £1-58 | BFX28 oc72 13p ! N2UE0  £1:54 ) INB19  28p | 40408 55p | BAIS. 6ip | OA2it  30p Ali 5% toferance
AR 8C193L  %p | BOXM 3) B o o7 NZM9  4fp | N33 oep | 040 €139 | BAN2 2%jp | IN914  Bp
AF125 2p | BC184  9p | BF109 T5p | BFXBS  fp | OCEI 13p| 2N2648  S5p | N3903 16ip140432 f2.47 /8A20 fp | N9 10p | BZY88. 400mW, 3-3V to 33V 1p
AF126 2p | BCI8AL 9| BF1IS 26p | BFYSD  hip | OCE 25p| 205 AGp | N3G04 19 | 40673 Sop | BAZt  7p | iNaWB  Sip
wEo o mEm owiER  mRmd RER gL Rim 2w oplae b T o ? e
AFY 35p | BC21 A a
AFIT2 b4 ot 11p | BFI73 0| Brvie | oG ol MNas 2o | e 1opp | AAIE 10p | BAWE2  10p BZX70, 2-5W, 7-5V 10 75V ?79




VAT INVOICES ON REQUEST .20 oo

p “.ﬁ -
e A
"‘Z"-w\,.‘“::«:» i,f
»

Mullard  LP1186 =Es EA1000 A1005S AI018 AI0O5MS
Varactor diode tuned 20 + 20 Watt &megrated 3 . watt ampiifier F.M. tuner chassis. F.M. tuner, similar  Multiplex Stereo
F.M. tuning heart. Stereo  Amplifier Kit module. Price inctud- fully  transistorised to A1005S . but in  Decoder. fully built
£4.15, as described in Superb state-of-the-art ing handbook and 9 Voit positive earth oiled walnut cabi- and aligned, to match
P.E. May 1973. design by engineers of FREE heatsink. operation. net, etc. A1005S.
LP1185 matching L.F. Texas Instruments. Our price £2-49. Our Price £6-35. Qur Price £9-38. Our Price £5-95.
strip. £4-85. £31-35 + P & P. 49p. Quantity discounts.
)
A0DIG I.CS - 31 d d DVM Linears
: OeCQde
Audio |.C. Leaflet No 12. FREE {only 8pin Dip 10909 +apin DIt
with 1.C.'s—10p separately. ® Maximum Display ~ or — 1-999V :
® Minimum Disptay + of — 1mV
Pre-Amplitiers input @ Can be scaled up to read 1.998V
Dual, MC1303L ® automatic Polarity Detection
£1-89 ® Dual Ramp Integration
; ® Automatic Overange Indication 709 34p
boaaay;'se g#z; @ Up to 50 readings per second . o
@® Chopper Output provided. e =
= Cvmplifiers Supplied with complete data \ m @ & $39)
50mW, MFC402§A All this on a single 16 pin DIL packed MOS LS Integrated Circuit cans S5 '{:mgatggg: gijes
1 watt, TAA300 P A State-of-the-Art Digital Voltmeter 1.C. KSEsMIVRNEAS Caunz fiss VRIS, EESS
L 1 .
2 watt, LM380 £1-59 Coil-fess Phase:locked lm c omprl e ! su'?'ggE Lgism S,sag Neses 98
i tMgggg i?g NES67 EJ-A;
5 watt, TBA8CO eaflet No. 11 ncisy s Gz gu
£ OurPrice ' £305 | 1z iR -
15 watt, BHA0002 MC1312 decodes MC1357 £1-59 TARSID £1.37
£3.95 SQ. Free leaflet N i 55 Tanso 25
a5 watt driver, f g,ve$ full circuit and MC1458CP1 ':2.42 TAAJ7D £5-1§
5o gup Brice L
' £6 49 MFCA4010A n: TAD100 £1:65
iy, moawwm  onE
inc. all parts for decoder, inc. Verobbard, V.A.T., P. & P. {Leaflet alone 10p.) Nicones B ULN21TiA £1.59

Dept.i

M(_ WM 56, Fortis Green Road, London, N10 3HN.
L telephone: 883 3705
ﬁ
h!entloncnr:
New  BUDIIIRNNNE  RANGE

5kl 250k}
10kn 500k ..?«f;‘ﬁ’
25k IMO
50k0 2MN
The Radio I.C. in a TO18 can. Supphed with 100k{1

our data leaflet No. 10. Giving circuits and Our Price
2”"‘ component information. (Leatlet alone 10p.) £1.32 Log of Iin less switcn (and 1k fin)  13p

INDUCTORS

MULLARD biock filter 4
LP1175 as used with TAD100
now only £1-49

R Al URKES fORI ol STy A S59 ZTX302 1Ip  ZTX 17p 2121 10p  2ZS2r2 1§, EL)Dg Tl P
i i ) X ] BFS5 15p X 7p TX450 P 12 p 272 p ual iess switch P

full details ask for ListNo. 5. P.&P.5p BFSB0  20p ZTX303 14p ZTX451 17p 25122 T3p  ZS274  19p Dual with swncn 10k0, 100k and
DENCO COILS BFS61 20p ZTX30s 21p ZTX500 12p 25123  16p 25276 p M0, log onl 57p
BFS96 ;';p ZTX310  9p 2TX501 13p ZS124 18p ZS278 37p 10k log + 10kn antilog less switch  44p
Transistor Range: e 10k Single
Series 1T to 5T inclusive KZseonsaorA . oot @h o 2skn .‘?Jp
Blue. Yellow, Red and : ‘,& oy 50k Dual
White all 44p each. s 100k 55p

1.F. Transformers: IFT13.
14. 16 and 17. 55p each:

New Siiver and Black Knob 184p
IFT 15, 76p; IFT18. 73p. :

Presets Q
Vertical or Horizontai

12p leODES
Z81 Li
Dual Purpose Range: Series 1to 7 2 p

inc. Blue, Yellow, Red and White, 0oL7
‘1“? e§°'35 ; i uF A B3V 10V 16V 25V 4V 100V 0 1watt  54p 0-25 watt  Ip
o reen. List No 5 gives full 7 B 1000 1k 10k 100kQ 1MN
details. 15 2500 2 5kt 25k(1 250kN 2-5MN
Ferrite Aerials: Medium and Long— 5 5000 5kN  50kG 500k 5MO
state 300pF or 500pF tuning, 87p each 37 8 Cermet Typa to 1M only. 41p.
68 61p
Tuning Cangs 10 B o YDR'’s § Thermistors
([ i 15 63p 63 AISE s2ip  GL2D £1.10
22 §3p 11p czi 15lp R53 £148
33 ) 61p 6ip cz4 14ip  RS4’ £1-61
.. i 8ip (iry 7 8 3 Cz134 1alp  VAI005 teip
e R i o
“'& H 8 6P i 1 i1p 2p Eggacg Roo b vaton s
R = e &ip 1op 13p EomED Ase M VAI0BS M
v J 220 6ip 6:p 8p 16p p 19 31p E298ED AZ62 11p  VA1QiD 1ip
330 61p ap 22p 3%p E29BED A265 11p VA1053 11p
Type C804 50F Type 0 8o’ 470 64 0p 13p 1% 26p 48p £298ED P268 11p  VAIDSSS 11p
5pF 61p S0pF 66p P P 680 10p 13p 20p 23p 59p E23827 05 13p  VA1056S 1p
10pF 61p° 60pF 79p 385 - 365pF  86p 1000 10p 11p 17p 22p 25p 44p 79 E29827 0§ 11p VAI066S 11p
15pF 6 5 Type 00 1500 1 12p 20p 23p E299DD P336 11p  VASD67S 164p
pF B1p 7S0F T80 350 18 5 % " 73 9 290D P33 flp VAIOT 1]
20pF 66p 100pF 75p 8 - ZEPF with 3306 20 = P P P P £299DD P332 11p  VA1098 21p
r g :
2oF b1p screen an !nmmeg.gsp 0 #6p g g T e 2 e 34
P. &P all types 10p 18000 P 83p) 2050 33 Other types obtainable upon application




“SLO-SYN” 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Type SS15. These
fine motors are
easily reversed,
starting and stop-
plng in less than §°
without electrical
or mechanical
braklng. Simple
relay circuit can
be applied o give DC., to winding for a maximum
holding torque of 300o0z/in with 35v at 0-35 amps
through winding. For AC. (synchronous) operation at
120r., 50Hz. Speed 60 rpm at 60Hz.. 72 rpm. STEPPING.
Holdmg lorque at 50 steps per second—100 ozfin. Can
be wired to give 100 or 200 steps per revoiution witn
accuracy of 0-1° per step non-cumulative. Torgue
characteristics can be modified by simple R.C.
circuits. Dimensions: dia. 4”, body fength 43" ,splndle
length 247 x 7" dia. Welght 63 lbs. BRAND NEW in
maker's packing. Offered at less than + maker's price,

OUR PRICE ONLY £15

MAINS
SOLENOID

This little wunit gives
vertical 1ift of approxi-
mately 17
hinged
Bracket lncorporates 2 ﬂxmn screws. Length ot arm,
211-” 240V AC. Pull at coll is approximately tlb. £1.
FREE P. & P. Speclal quotes for quantities.

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnel!

A magnetically activated switeh, vacuum
sealed in a Olass enveiope. Silver contacts.
normally ciosed. Rated 3amp at 120v. 13amp
at 240v. Size: (approx.) 1-%” long x " dia.
ideal for burgiar alarms, security systems

SOLENOIDS
by WESTOOL

240AC type MMs&.
3lb. pull, 237 x 1" x
14", Travel 1”. 80p.
each. P. & P. 10p
240AC Ipe MM4 ‘216, pull,

x 17, Travel %" ‘10p
P. 10p. Quantity
discounts: 10-50 109%. 50 up-
wards 25%.

etc., and wherever non-mechanical switching
is requlved 10 for £2:10; P. & P, 15p. 50 for
£8; 100 for £16-50. FREE P. & P, over 10.

AMPEX 7-5v. D.C. MOTOR

This is an ultra precision tape
motor designed for use in the
AMPEX mode! AG20 portable

MAINS SOLENOID by MAGNETIC
DEVICES LTD.

A beautifully coastrucled solenoid at hali normal
price. A 2-sided bracket js |ncornorated for vertical
or horizantal mounting. Size: 27 x 137 x 14”. Pull is
approximately 2lbs., plunger travel 1«L . Fixing eye
takes up to 3” bolt, plunger non-captive. NEW in
orlginal maker's boxes. £1-20. P, & P. 20p. Large num-
ber avmlable‘ speclal price for quantity.

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
(concurrent with time setting) 15 x 1min
divisions., approximately i between
divisions. Panel mounting wllh chrome
bezel 31” dla. £1-40. 15p P.

OPEN FRAME
shaded pole
GEARED MOTORS

(Dural gear case)
240 AC., 28rpm. NEW
HIGH TOROUE approx
overall size: 34" x

237 4 splndlei"dla as illustrated. £2-70. P. & P. 30p.
Simitar o above. 19rpm. £2-70. P. & P. 30p.

110rpm wlith pressed steel gear Case (slmilar to above
but slightly smaller). £2:76. P. & P. 30p.

recorder. Torque 450GM/CM,
Stall load at 500ma. Draws
60ma on run, 600rpm + speed
adjustment. Internal AF/RF
suppression, ” dia. x 17
spindle, motor 3” dia. x 13",

cost £16-50. OUR
£3-30. P. & P, 25p.
Large quantities available
(special quotations). Mu-metal
enclosure available 75p each,
FREE P. & P

Qriginal
PRICE

ALL PRICES NOW INCLUDE

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES

tmpedance approx. 2009, output 60 or 80 DB at 1 Kc.
As used in deaf aids, bugolng devices, etc. Siza (60
DB) 7/32" x 5§/32” x +”: (80 DB) 3" x 5/32” x §”. Ex-
equipment, all lested £1-20 each P. & P. REE.

NORPLEX

The famous American fibre-glass coppér-clad
laminate. Finest quality with weven glass base of
Epoxy-resin. Exceilent Mech. and Elec. conductive
propertles. Heat resistant, ideal for P.C.'s etc, THIS
IS A SPECIAL PURCHASE AND ONLY AVAILABLE
WHILE STOCKS LAST! Sizes: 127 x 12”; 24" x 127;
24” x 24”; FULL SHEET 43” x 377 (11 sq. ﬂ) Singl le!
sided Copper with thickness of 1/32”, 364", 3[32"
Also doublie-sided 1/32”, 1/16”, 3/32”. £1 per sa. ft.
Cut slzes (1-10.84. ft.) 25p. P. & P, Full Sheet £8 each.
Carr. £1 for 1st sheet plus 25p each additional sheet.

V.A.T. UNLESS OTHERWISE
STATED

All items are NEW and UNUSED. Postal
or carriage charges are for Gt. Britain only.
We welcome orders from established
companies, educational depts., etc. AH
orders under #£2-50 C.W.0O. please.
Company orders under £2-50, surcharge ]
60p uniess C.W.O.

ELECTRO-TEC

COMPONENTS LTD.

315/317, EDGWARE ROAD,
LONDON, W2.
Tel : 01-723 5667 01-402 5580

:

1 free!

a RADIO-AMATEUR! | | ~

learn how to become a radio-amateur
in contact with the whole world. We give
gkilled preparation for the G.P.O. licence

BRITISH NATIONAL RADIO &

ELECTRONICS SCHOOL P©.0. Box 158, JERSEY

Brochure, without obligation to:

Illustrated is

range: size 12 x 5 %
and disce
studios

and full

concrni vars|

Dimmit

range of light dimmers

professional
opernlon. intarference suppresslon. 60mm slider

Iléhtln
ate,, Complete with scale plate, ﬁxlng sErews
instruetions, €850 Inc, VAT, ndd
Also avaliable In 2k W,

e Dimmit range Includes standard wall mounting
models for homa and office, ate, Professional modules for
use on lam‘:s. heaters, moters ete. Rotary and Shider
unt Ritmn' 1,000W, 2,000W,

ditlon to Dimmie ranga=-Madei SL80D sound to light

eanv&rter. Muduhm the light in time with ssund, Built-in microphons.
Juss piace unlt near any sound source—wradio, hi-fl, tv, human voles, ete.
Ne connections to sFeaker required, simple wiring=—=similar to dimmer.
Rating 800 watt. Full
10p for complate iliustrated catalogue and price Iiss,

YOUNG ELECTRONICS v order 5ot

54 Lawford Road, London NWS$§ 2LN,

the popular PMSDI000 module,
quality dimmer. linear

4 em, ideal for low cest stage

Used by schools, theatres,
Op P, & P,

) with !:pal‘lte huuink

Inatructions. £7:80 Inc, VAT. add 10p P, & P, Send

Telephone 01247 0201

?‘m ,a;wlg

a“

il

I NAME : _. ]

ADDRESS | e o iea

922

BLOGK CAPS piease ||
“ﬂﬁﬁﬁ-_‘n--““-““-h-

Major 18 in, BOW  #0:
Deloxe 18 in. 15W 811

WB24

NOTRE=When ordering state 3 or 8 or IS ohms.

BAKER LOUDSPEAKERS 100% BRITISH MADE
Ragent 18 jo. A5W 4380

BAKEE LOUDSPEAKER €O., BENSHAM MANOR PASSAGE

THORNTON HEATH, SURREY Tel. 01.684 1665
ALL PRICES INCLUDE V.A.T, HI-FI ENCLOSURE PLANS 42p

J

BAKER 12° MAJOR £9-90

30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mags
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 ¢ps 20 watt RMS,

MAJOR MODULE KIT £12-50

30.17,000 cps. woofer, tweeter, crossover
and baffle as iliuscraced. Size 19in x 13in,

Buperb 12 In, 20W  814-30 | New droup 80/12
00 | Group 28 18 1n, 28W #5.80.; 18 . 50W £|7 60
00 | Group $5 12 in. 85W 49.90 | 30-14,000 opa
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MODEL G 18 watt miniature iron,fitted
with long-lite iron-coated bit 3/32”. Voltage
. 240, 220 or 110. PRICE £2.26 (rec retail)
P&P 10p.

MODEL SK.2 KIT
Contains 15 watt miniature
iron fitted with 3/16" bit, 2
spare bits 5/32"" and 3/32"*
heat sink, solder, and
"How to Solder"” booklet.
PRICE £3-25 (rec. retail)
P& P 10p.

MODEL SK.1 KIT
Contains 15 watt miniature iron
: fitted with 3/16" bit, 2 spare

bits 5/32'" and 3/32", heat
sink, solder, stand and
"How to Solder”!

D Please send the following:

"ST3 Stand — This stand is made from /

> booklet
PRICE £3-48 (rec retall)
T WD I e BN SR NS . \

h 2 Specification
erfect iron

ityihan Anfex,,

MODEL X25 Soldering lron 220-240
or 100-120 Volts. The leakage current
of the NEW X25 is anly a few micro-
amps and cannot harm the most
delicate equipment even when soldered
“live". Tested at 1500v. A.C. This 25
watt iron with its truly remarkable
heat-capacity will easily ‘out-solder’
any conventionally made 40 and 60
watt soldering irons, due to its
unigue construction advantages.
Fitted long-life iron-coated bit 1/8".
2 other bits available 3/32"" and 3/16".
Totally enclosed element,ceramic and
steel shaft. Bits do not “'freeze’’ and
can easily be removed, PRICE £2.05
{rec. retait} P & P 10p.Suitable for
production work and as a genera
2 purpase iron,

MODEL CCN

220 volts or 240 volts, The 15 watt miniature
model CCN also has negligible leakage. Test vottage 4000v.
A.C. Totally enclosed element in ceramic shaft. Fitted long-
life iron-coated bit 3/32", 4 other bits available 1/8", 3/16", ¢
1/4" and 3/64" including Heat Shield. PRICE £248 (rec.
retail) P& P 10p. 5

MODEL C Miniature 15 watt soldering iron fitted 3/32"
iron-coated bit. Many other bits available from 3/64", to
3/16". Voitages 240, 220, 110, 50 or 24. PRICE £2-05 (rec.
retail} P & P10p. ..

MODEL MLX KIT

Battery operated 12v.

25 watt iron fitted with

15’ lead and 2 heavy clips

for connection to car battery.
Packed in strong plastic wallet
i .and with booklet “"How to
Solder”".

PRICE £2-54 (rec. retail)

P &P 12p.

high grade insulation material with'a
chromium plated strong steel spring. It
is suitabte for all models and replaces ail
previous stands. The two sponges at
the side which are easily
replaceable, serve to keep
the soldering bits clean.
Spare bits can be
accommodated as shown
on the illustration.
PRICE: £1.00 (rec.
retait) P & P 10p.

ALL PRICES include VAT at 10%

/

"""'""'"\

| enciose cheque/P,0./Cash
{Giro No, 258 1000} ...

I From radio or electrical deaters, NAME. I
I ., car accessory shops or in case of |
difficuity direct from: ADDRESS

l D Please send the

(_no stamp required) Tel 0252 67377,

ANTEX LTD. FREEPOST |
PLYMOUTH PL1 18R —

‘ ANTEX colour catalogue PwW2 ,

4 923
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POWER

SUPPLY
UNITS

AC-DC X DC-DC

Different Voltages
All English make
Fully Guaranteed
for parts & labour

AC.601 20V AC.INPUT

OUTPUTS 3V, 4-5V, 6V, 7-5, 8V & 12V D.C,
MAX. CURRENT 500mA ’

AC.301 INPUT 260V ALC.

OUTPUT 5V, 7-5V, 8V D.C.
MAX. CURRENT 500mA

AC.201 INPUT240V.AC.

OUTPUT 9V & 12V. D.C.
MAX CURRENT 1 AMP

Ac_105 INPUT 240V A.C.

OUTPUT 12V
MAX. CURRENT 6 AMP

AC.101 INPUT:240V AC.

OUTPUT 6V OR 7-5V or 8V
MAX CURRENT 500mA

FULLY STABILIZED
Dc'301 INPUT: 12V D.C.

QUTPUT 6V, 75V & 9V D.C.

MAX CURRENT 500mA

Suitable to use from Car cig. lighter,
DC101 INPUT: 12V DC
. QUTPUT 7-5V or 9V DC
. MAX CURRENT 500mA

NORMAN ROSE

(ELEGTRICAL) LTD.,

Head Office: Birmingham Branch !
“Norman House" 29 Constitution Hill

8 St. Chad's Place Birmingham 19

London WC1X 9HJ

Telephone: 01-837 9111:3 Telephone: 021-236 4710

Manchester Branch : Bradford Branch :

95/27 Harkness St Ardwick 10 Sackville Street
Manchester M12 6DS Bradford, Yorkshire
Telephone: 061-273 1498 Telephone: 0274 26104

D.LY.
ELECTRONIC
ORGAN
KITS

In use throughout
the world by
professionals

YPortable—4 octave keyboard with 10 voices, 3 pitches—
vibrato, £145-29. % Console—5 octave keyboard with
10 voices, 3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato, built in amplifier and speaker
£250-93, %Console—2 x 4 octave keyboards and 13 note
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain,
Reverberation, Percussion, Wah Wah, £406-00. % Console
—2 x 5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion,
3 Coupfers, etc., at £572-55.

V.A.T. please add 10%,—show separately on order.
All components can be bought separately. Send 50p for

24-page catalogue which includes details of specialised
components plus free vouchers worth 50p.

Also available—WIRELESS WORLD SOQUND SYNTHESIZER
KITS complete with reprinted instructions.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

12 Brett Road, Hackney, London, E.8. Tel: 01 986 8455
8 Putney Bridge Rd.. London, SW18 t HU. Tel: 01 870 4949

INTRODUCING THE NEW DA.BAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES :

% Three inputs easily adjustable to suit users input requirements, e.g.
Mic., Tape, Disc., ete,

% Uses advanced design with five integrated circults.
4 Slider fader volume controls mount directly on P.C. board.
4 Full range bass and treble controls.

% Guaranteed top grade components with fibregiass printed circuit board,
ready-drilled and tinned. :

-k Battery operated (2 x PP3) not supplied with kit.
-+ Easy to follow assembly instructions {available separately 25p)

4 Attractive ready punched facia plate, available at extra cost, gives that
professional finish to the unit.

. Size: 9:5” x 4-8" x 2"

PRICE: KIT ONLY £11:00
FACIA PLATE £1 50
MANUAL AND ASSEMBLY INSTRUCTIONS 25p
AVAILABLE READY BUILT WITH FACIA £15-00

ALL PRICES INCLUDE V.A.T. & POSTAGE IN UK,
S5.A.E. ALL ENQUIRIES

DABAR ELECTRONIC PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WSI U1

v =
924 b




THE SPECIALISTS IN
QUADRAPHONIC KITS

AVAILABLE NOW!

"THE COMPREHENSIVE KIT FOR THE

PoWu Q4 PROJECT

SEND NOW FOR FULL DETAILS AND PRICES—SEE COUPON BELOW

FULLY COMPREHENSIVE HOME CONSTRUCTOR KITS AS SPECIFIED

IN PRACTICAL ELECTRONICS
I ®

COMPLETE QUADRAPHONIC Hi-FI SYSTEM

CBS SQ (TM CBS INC.) MATRIX DECODER. COMPLETE KiT £8-00 Post Free + 80p V.A.T.

: Inc. CBS Licence Fee
PRE AMPLIFIER BOARD. COMPLETE KIT £3:00 Post Free + 30p V.A.T.
MASTER VOL./TONE/4 CH. BALANCE BOARD. COMPLETE KIT £8:50 Post Free + 85p V.A.T.
POWER AMP. BOARD & HEAT SINKS (STEREO PAIR). COMPLETE KIT £7:50 Post Free + 75p V.A.T.
POWER SUPPLY BOARD. COMPLETE KIT £5-00 Post Free + 50p V.A.T.
MAIN SMOOTHING CAPACITORS (2 REQUIRED) INC. CLIPS £0-75 Post Free + 7p V.A.T.
MAINS TRANSFORMER £6:25 Post Free + 62p V.A.T.
CHASSIS, PUNCHED & DRILLED WITH SCREENS £3-25 Post Free + 32p V.A.T.
WOOD CASE SURROUNDING £1-75 Post Free + 1Ip V.A.T.
HARDWARE PACK £2-00 Post Free + 20p V.A.T.
CONTROL SECTION FASCIA £3:50 Post Free + 35p V.A.T.
SUPERB 20W QUADRAPHONIC SPEAKERS TEAK OR WHITE (Please Classify) £42 per pair + £2 p£4& po .

+ 4

GOLDRING G101/2 Turntable LESS CARTRIDGE (Special Introductory Offer) £23-90 Post Free + £2-38 V.A.T.
DEUSCHE ELAC STS 144/17 CARTRIDGE £6-90 Post Free + 69p V.A.T.

ALL KITS ARE FULLY TO SPECIFICATION AND COMPLETE IN EVERY
DETAIL. TRADE AND EXPORT ENQUIRIES. WELCOME

Please send me: Please tick box CHASSIS a
CBS SQ DECODER a ‘ P.W. Q4 PROJECT Full Details (0
T ' PRE AMPLIFIER BOARD O | CASE a
s U D I 0 MASTER VOL. BOARD =} ! ?:gngARE g

POWER AMP. BOARD O
) Ay s Lo o TEAK/WHITE SPEAKERS PR. \;: 8
‘ SMOOTHING CAPACITORS a l GOLDRING TURNTABLE a
E l_ Ec T R 0 N l c s MAINS TRANSFORMER 0 | ELAC CARTRIDGE - =}

MONEY ENCLOSED £.......... R ...............
CHEQUE/P.O./MONEY ORDER
~ P.O. BOX 18, 5 .
lock capitals please
HARLOW, ESSEX, CM18 6SH i
Telephone HARLOW 25457 (STD 0279) ADDRESS

925



PACKAGE OFFER

Units listed below

(a) 100w POWER AMPLIFIER
®) FMR OF HI-FI HEAD-

D1 DISCO
CONSOLE

@@GOUP/DISGO UNITS

HONES

50 WATT 100 WATT 50 WATT il 9 MATCHING DYNAMIC e ongy troe rentabies £od
| ¢ *(attached to h'phone b Acos Cartrid; ith

SPEAKER AMPLIFIER SPEAKER (é) PAIR 50 WATT SPEAKERS  sommonas sorii- Sepaeats Y. von

Black Rexine covered
Cabinets Slze approx.
X

7

1 (e) RSC'TDI DISCO CONSOLE

(a) (b)(c)(d) £‘l 49 95

Carr. £3-00

trols for each turniable. Also
MONITORING FACILITIES, plug
Treble snd Bass Controls. Separate
input for ‘mike’ with vol. control
switeh. Black Vynide covered
Cabinet with 1id. see illustration
on lett

Or Dep, £6-95 and

12 mtniy pmints £5 85£89 95
Terms Deposit £30 and 18 monthly (Total &
- payments of £8-33 (Total £179-94). Carr. £1-50

FANE |JLTRAHICH POWER LOUDSPEAKERS

All power ratings are B.M.8. continuous. 2 YEARS' GUARANTEE
High flux ceramic magnets. ALL CARRIAGE FR.

HEADPHONES

TWIN TURNTABLE
MICROPHONE

WITH PRE-AMP

‘ ’ s ’ ‘ ;
R.S.C. COLUMN SPEAKERS 'DEAL FOR VOCALISTS POP’ 100 | POP’ 69 POP’ 50
- - - i ” ” 5
All types 15 Ohms covered in Rexine and Vynair AND PUBLIC ADDRESS '8 IL%%gNatt 15 |463>¢)Nats§ 132000031/;/3“
TYPE 04100 IS ALSO SUITABLE FOR BASS GUITAR OR ELEOTROKIC ORGAN shie gauss | Biis gau e gauss
TYPE €313 50 WATTS Low feedback il>0 & £11.99
TYPE C|32 30-40 IVVATIS ’ E%ﬁlﬁ:ﬁo characteristic. Fxttedk three 13"h ﬁ” deep £25.95 £14.75 Dep £2:9 and 8
ily 0 - cone high flux speakers with lg power Dep: 2595 and 9 Dep. £375 a :
v x B g D. 5 and 9 monthly pay:
:gg:‘i:?: h'gl:‘g:xl"leap 505 W“tt' £2| 95 voice zzl!lsz S&xz; ggl? psyf:ts P mthly payments monthly payments. ments £1-28

£2-58 (Total £28-98) £150 (Total £17-25) | - (Tota) £14-51)
PAIR RUITABLE

FOR BASS GUITAR, ELECT. ORGAN, ETC. | AL, PURPOSES

FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT
Duval Cone 15 Q (for uses £7 95 or Dep. £1-25 and 9

GROUP/DISGO EQUIPMENT PACKAGE OFFERS

m'thly payments £2-43 (Tota.l 524 82) Caur, 65p, gs 58 (£36-94) Carr. 85p

TYPE C4100 100 WATTS ine. four 12” 50 watt speakers for conserva-
tive rating. Bxtra heavy construction. Size approx. 58 X 16 x 10¢ Acoustically £7l 50
filled and preseuriced. Terms: Dep. $15-50 & 12 mthly, pyta. £6-46 (Total £81-02). Carr. £1-50

MINSTREL 8W GUITAR AMP FANE
Incorporating Tremolo and 137 x 8” or 107 Speaker. Output BRESBENBU

8 watts R.M.8. Continuous. 3 Jack Inputs for Microphone and

Eiectronic Organ). Carr. free (Total £0-26).

. Vol , Tone, Tremol
B reateiny oumos: WO SO e SPEAKERS FAL PHASE 50 NEIL AMPLWIER #8990 PACKAGE BriC CH
Terms: Deposit £2:75 and 9 monthly .9 5 gRr FAI;:)EH}::?II; ﬁlgozznd 18 xmnthmly £15-80 £5 l 50 51_10
X . erms: 0]

payments 8217 (Total £22-28). ; Sl Jange payments of 2429 (Total £58-98) 26583
Carr. free FAL. PHASE 50 MX.III AMPLIFIER 289:93 PACKAGE PRICE
ALL BRANCHES | »g. FANE POP 60 L/SPEAKERS 223- £59' 50 carr.
Terms: Deposit £9-50 and 12 mounthly o381 £1-10

paymenis of £4-88 (Total £68-06)
OTHER PACKAGE OFFERS AVAILABLE

HIGH QUALITY LOUDSPEAKER UNITS
ALL TWO TONE REXINE AND VYNAIR FINISH |

L125 50 WATT Fitted pair of 127 50 A
watt high fiux speakers for conservative

rating. Impedance 8-15 ohms. Carr. £1-50

Or deposit £3-95 and 9 monthly payts. of £4-34. Total £43-01
L12/20 12" 20-25 WATT 13,000 | L12/10 10-15 Watt veneer
lines 15 ohms finish cabinet 12”7 unit 8-16
Dep £2:15 & 9

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT.

8olid state. 4 Separately controlled inputs Plus master vol.
control, Ind, Bass and Treble Controls. Protective circuit to
guard against damage from accidental shorts. Output for
Speaker/s 3 to 30 ohmas. Size 177 x 77 x 73* 200-250v. A.C.

mains, Output 50 watts music rating. Qr deposit £39'93

£6-93 & 9 monthly payments £4-22, Totsl £44-91.
RSC PHANTOM “50°

For_ Lead Guitar. Mic.. Gram, Radio,

Combined 50W Amplifier
and 12in. Loudspeaker.

£8.25

Tape (Not for use with Bass £l3§ l5 ohm, Size approx, 14” x
instruments), Tne. 8 inputs and 2 vol. contmls plus Treble, Bass and Presence. mthly pymts £1-50 14”7 x 9”. Carr. 50p. Dep. £1-25 & 9
Qutput Jack for ad 1 15 chm tively finished in black with (Total £15-65) Carr. 55p. | mtbly pymts £1-06 (Total £16-79)

silver-finished fascia and tritnmings, Compact size. Fltted carrying handle.

T L N TTRY | e G e e
ay tal £68-59), 5
ZEymente BA07 (Lot 30559, o 2150 £59-95 | €0 (Kits Excepted) INTEREST CHARGES REFUNDED

ON CREDIT SALES Settled in 3 months

FAL TWIN CHANNEL
AMPLIFIERS

RSC GP30 HI-Fl
- AMPLIFIER

For Guitar, Vocal or
fnstrumental Group

A 4 input, 2 wvol. control Hi-Fi
30 watt unit with Separate Bass
and Treble controls, Current

valves, Peak output rating.
Strong Rexine covered cabinet with

RSG BASS-REGENT
50 WATT AMPLIFIER

A powerful high quality all-purpose unit

for lead, rhythm, bass guitar, vocalists,

gram, radio, tape. Peak Output rating.

Loudspeaker unit either horizontal or

vertical mounting.

% Two extra heavy
Loudspeakers.

duty 12in. 50w

by handles. Attractive black/silver P.V.C. fascia. Neon irdicator.
% Four Jack inputs and two Volume For 200-250v. A.C.
8 . mains. For 3 or 15 ohm Solid State. 4 sep. controlled inpats plus
Controls for instant use of W to four speakiers. Send S.AE. for leaflet. ‘Terms: QR care. | Tt Yotwne eontrol. Individzal Bass
controls, Send 8.A.E. for leaflet. Deposit £4-40 ahd 9 monthly payments of 75p and Treble controls. Output for speakers 3-30

Credit Terms: Deposit £15-50 £2:75 (Total £29-15).

& 12 monthly payments

e sob 1200
£556. (Yotal £82-12.) Carr. £2-50

ohms. Protective circuitry against damage
from short circuits.

FAL ‘SUPER 50°

FAL PHASE 100/2 AMPI.IF

100 WATTS MUSIC RATING.

50W ATTS MUSIC RATING— o
R.S.C. BATTERY/MAINS CONVERSION UNITS | Sciia Staic,  Scp. Bass ani sow anzs yosto mative £59-50
TYPE BML, An all-dry battery climinator. | wror Controls. 4 separate payments £4-97 (Total £68:14)  Post free

controlled Ynputs plus master
control. Output for speakers
3-30 ohms. Includes protective
circuit against damage from short cncullc

FAL ‘SUPER 100’

100 WATTS MUSIC RATING. Terms: Dep.

£11-05 & 12 mthly, pymts. £79.95

Size 51 » 4} x 2}in. approx. Completely
replaces batteries supplying 1-5v and 90v,
to battery radio wherc A.C. mains 200/

250v. Post 30p 50¢/s is available. £ 4, T "Deposit 1 Carr. | £6-63 (Total £91-51). Prices
ASSEMBLED READY FOR USE £4 |5 D;T;se'nts £é’-05 (Tﬁ?a?ﬂﬁfﬁ)l.z onthiy £69 85 drce include protective dust cover. Post free
a I where y. SELENIUM
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS Z1iay, arairess iyt RBOTIFIERS
MIDGET CLAMPED TYPE 2; X 2§ X 2}m TOP SHROUDED DROP-THRO’ TYPE HARGER TRANSFORMERS 0-9-15v, 1ia. £1- 10. F. W. (Bridged)
250v., 80m4, 6-3v.2a ... .. £1-10 | 250-0-250v. 70mA, 6-3v. 2a., 0-5-6 3v. 22. £1-49 2}:. £1-25; 3n.81-40; 5a.81-60; 6a.£1-85; 8a.£2:20 | an  6/12v. D.C.
250-0-260v., 60mA 6-3v 22 ...... ceeve. £1°18 | 260-0-250v. 100mA, 6-3v. $-5a. ...... "..7 81.71 | AUTO (Step UP/step DOWN) TRANSFORMERS | output. BMax. A.C.
250-0-260v. 100mA, éi-ﬂv. 28., 6-37. 13, .. ﬂ-gs 0- 110/120v£221000 22%0-25?.2 é“o’o“so?i’““it 5516%50 ; ig}smt levég
. 3850-0-360v, 80mA, 6:3v. 2a., 0-5-6-3v. 2a. £1-81 | 150 watts 50 Wwatts watts a, 28p. 2a, 38p.
fgf_‘&gﬁﬁgns%gg‘:’g,gf%ﬁ“’%yg%@“ﬂ 55 [ 200-0-250. 100m4, 6:3v. da., 0-5-6-3v. 3a. 4345 TS g 3a, 58p. 4a. 72p.
082000 AUBb YD 7. 22, £1-85 | 500.0.300v, 100mA, 6-3v. 4a., 0-5-6-3v. 3a. 82-45 | QUTPUT TR RMER| 6. 88p.
250-0-250v. 100maA, 6-3v. da., 0-5-6-3v. 3a. £2-45 | 300.0.300v. 130mA. 6.3v. da. 0.5, 6.3, 1n Push-Pull 8 watts EL84 to 3 Qor1s Q.. 95
800-0-300v. 100m4, 6-3v. da., 0-5-6-3v, 3a. £2:48 | “g vt hor puliord 610 Amplifler. . ..., 4g-g5 | Pusb-Pull 10 watts 6V6, ECLSS to 8-5-8- SMOOTHING
300-0-300v. 130maA, 6-3v. 4a. c.t., 6:3v. 1a. 350-0-350v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £2-25 3 () o0n0000000000000900900800a00080 £1-55 CHOKES
For Mullard 510 Amplifier . £2-95 | 250.0.350v, 150mA. 6-3v. da., 0-5:6-8v, 3a. £2-85 | Fusb- Pull L84 to 3 or 15 £ 10-12 watts.. £1-50 | 150ma, 7-10H, 250
350-0-350v. 100mA, 6-3v. 4a. £2.45 ) ’ s Mo £ Push-Pull Ultra Linear for Mullard 510, eto. £2-45 Q  7ip; 100m4,
850-0-350v. 150mA4, 6-3v. 0-5-6-3v. 3. £2-85 | FILAMENT or TRANSISTOR POWER PACE | Push-Pull 15-18 watts, seckionally wound 108, 200 Q $6r;
425-0-426v. 200mA4, 6-3v. 4a., ct., bv. 3a. £5.45 | Types 6-3v, 1-5a. 55p; 6:3v. 2a. 80p; 6-3v. 3a. 86p; 616, KT66, etc., for 30or16 Q ........ £2:20 80mA, 10H, 350 Q
425-0-425v. 200mA, 6 -3v, 4a. Twice 5v.3a. £5:60 || 6-3v. 6a. £145; 12v. 1a. 81lp; 12v. 3a. or 24v. | Push-Pull 20 wa.tt high quality sectionally 55p; 60mA, 10H,
450-0-450v. 250mA, 6-3v. 4a., c.t., 5v. 3a. £6:00 | 1-5a £1:50;0-9-18v 13a £1-25; 0-12-25-42v 2a£1-95, wound EL34, 618, K'T66 ete. to 3or15Q £3-65 | 400 Q 28p.
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H u GE DI sco u NTS AKAI 4000DS Tape Unit £69-95 (Rec. Price £97-50) °%"
AKAI 17211 Tape Unit £72-95 (Rec. Price £104-50) %"
ON LEADING BRAND TAPE AKAI CR81D Tape Unit _ £58-95 (Rec. Price £84:10) <4}

GOLDRING GL72 T/Table & P.U. £29-95 (Rec. Price £37-29) S

A N D T u R N TA B l. E u N l T s Or for £3 extra Goldring G800 Cartridge worth over EI.O fitted to above unit.
A L GOLDRING GI.75 T/Table P.U. £34-50. (Rec. Price £47.19) Carr. 85p.
L PR I cEs Or for £3 extra Goldring G800 Cartridge worth over £10 fitted to above unit, -
BSR MP60 T/Table & P.U. £9-95 (Rec. Price £14-95) Carr. 40p
IN c I-u D E v A T T/TABLES with MAGNETIC CARTRIDGE;, PLINTH & COVER
LD GARRARD $P25 with G800 £17-95 SPECIAL PRICE (Carr. £1)

FULL LABOUR & MATERIAL BSR MP6O with G800 £17-95 SPECIAL PRICE (Carr. £1)

BSR HT70 with G8007  £23-95 SPECIAL PRICE (Carr. £|
GUARANTEES GARRARD AP76 with G800 £28-95 SPECIAL PRICE (Carr. £l;
FOR 12 MONTHS LEAK DELTA 30 Amplnﬂer £49-95 (Rec. Price £76-89) Carr. 40p

LEAK DELTA 70 Amplifier £59-95 (Rec. Price £94-49) Carr. 45p
(SRR UTARE (8 VAl oA LINEAR 202 10 +* [OW ., £29-95 Carr. S4p
Minimum Deposit 10%

Prices shown correct at time of going to press DIscou“T WAREHDUSE PR'GES 0" LEAK,
RSC 566 MWkl 696 WATT high guality STEREQ AMPLIFIER WHARFEDALE etc. etc.

Individual Gunged Controls: Bass, Treble, Volume and Balance. Printed —visit your nearest RSC Hi Fi Centre
circuit construction employing 10 Transistors plus Diodes. Output

rating LH.F.M, Frequem. range 20-20,000 ¢. p.s. Bass Control + 12db. i
¢ Y rebie Control & 13db. Seiector switch for HI-FI SPEAKER ENCLOSURES MODERN DESIGN

P.U. or Tape/Radio. For loudspeaker out- Teak veneer fnlisli. Acoustionlly lned. Sizes approx. Carr, 35p. per enc.

| put impedances of 3 to 15 ohms. For [ JES8 Size 16” » 11”7 x 9. SE8 For optimum perform-
standard 200-250v. A.C. mains operation, Pressurised. Gives pleasing ance with any 8in.

Attractive Black and Silver finished metal results with an{ £5 5 Hi-Fi speaker. £6 50

er.

. _ 4 é%sﬁﬁmplgte &%‘1" m%tchglhgn;sonni%g?&gz 8in. Hi-Fi spea gxée 19'% 104 % 9in.
o s TR SRS B | W TS o i T e
2 3 nrr,
Or FAOTORY BUILT IN TEAK VENEERED OABINET spkr. S‘z°25*“5 speaker und twester
28 iliusteated £16-50 or dep. #2.50 and O monthly payments £1-83 (Total 418 97) x 9in. Ported £6 75 25% » 16 x Gin. £7 95

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest high sfficionoy cerminie magnets.
Plasticised Cone surround. D' indisates Tweeter Cone providing
extended frequenacy rnnge ap to 15,000 ¢.p.a. Impedancs 3 or
815 olin« PLEASE ’K‘ATE OHOT
! yerlormance ot low cos

F8087 8 1 W 888 HFI20D 12" 1 W 2550
HFIDED 107 10w £8-30 HFIgE 19* 18W - 4635
HPigo 19 15W £495 HF128D 12" 18W €685

FANE 807T HIGH FIDELITY SPEAKER

A fuli range 8in. 10 watt unit for excetlent sound guality, In sultable
sntlostire. Cast chassis Rell P,V.C. cone warround and long throw volee

coll to nchieve very low fundamentsl resonance of 30 2.p.8. Tweeter
corie 18 ﬂtt:xi‘to vsnina high m,:; x':!spome Frequenvy Tal?ge 25 Hz to or Tape. Input sslector switoh. Output for 3:18 vhm spkru. fo seusttivity SmV

h Output rating LE.F.M, Fully encloted enamellad ense, 9px %X diin. Attractive
%’t é}{ I?E%‘%‘ﬂiox‘méﬁ‘ﬁ’ﬁﬁ&“fzéﬁ mhﬂnnl,g.t 84199 £3'99 brus‘ﬁd sllv‘;g finish facia pla{| 104 % 84in, and runatcmng knobs,
MODEL B08T 8" 16w, with pamasitic Tweeter. ‘5 50 Complate kit of parts with tull wiring dlagrama and jnstruotions. £8. 50 Clﬂ‘-
Respotise 25 iz to 15 Kilz, Untas 13,000 Imp 8 or 8-160, Tdst £4: 99 OR FACTORY BUILT WITH 13 MONTHS' GUARANTRE £12:05

R.S.G. Mkill SUPER 30 HIGH FIDELITY STERED AMPLIFIER | ‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM
BUILD AN AMPLIFIER WORTH APPROXIMATEL 9 Moderate size only 25 % 14> 10in.

DOUBLE THE KIT PRICE INCLUDING C ABINET approx. :

Only high grade components by leading manufacturers % Response’ 30-20,000 ¢.p.s. COMPLETE KIT

* Push Button Selector Switching  For Magnetic or Tmpedunce 15 ohms £25.25 E

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
high quality speaker, cross-over unit_and tweeter. Smooth
responss and extended Irequency range £6 50 Carr.
ensure aurpnsmgly m”ll"!l"‘"cN reproduction.

NIOR 1 UDING Carr.
HFIZG 15.000 LINE SPEAKER £7-65 39p

R.S.C. TA6 6 Watt HI-FI AMPLIFIER m
Boo&’guv ?xg;:t’l.n Dzltomnn ogv. at 1, 60 Buparate Dass and HQ.Q Q. ol

Trebls ‘1t snd out’ controlw, 8 lnpm. loekeu {or Mlke Gram, Badio

* Jack Socket for Headphones Ceramic Picl-Ups % Performance comparable with
" Neon Indicator regardless of Price, ¢ 4
* Satin Silver Finish Metal Fascia  Output (per chan- units costing coxsiderably more  Carr. 65p °;
* Solid State Circitry nel) 15 watts RMS  COMPLETE KIT Consists of (1) 12in, 15 watt Bass
* Tweaty Silicon Transistors into 8§,  Fre« (less cabmet). 50 utiit with cast chassls, Roll rubber cone surround
* Four Diodgs,s ian I}ecnﬁers guﬂt:ym %Ss%gt;;: gag}. & 1f req fgr;ltra low resonance, and ceramic mn%net.
AE, abln awiy quarter section series cross-over system.
full descriptive leaflet, 14 dB. £5 extia, (3; xy 3‘ high flux middle range speaker.
R.8.C. STEREO ¥M 1if TUNER. FACTORY BUILT UNIT INC (4) ngh et‘ﬁcnency tweetet, (5) Appropriate quantity acoustic

- “ 0 CABINET Bwlth £|72 mémths guﬁlr- £42 50 d;\mg%ng mategiaf_‘ ll(6) {iantdsomer reak l;enger:: £sc§1§l:::i
sua y matc (] antee. Or Dep. and 9 monthly ) Circuit and full instructions, Terms: Depost L
Super 30 Mk, III £37 50 payments £4:54 (Total £47:86). g monthly payments £2.56 (Total £28:29).

NOW SIX NEW BRANCHES NEW LARGER PREMISES AT HULL, MAILORDERS & EXPORT ENQUIRIES %0:

BOLTON 23 peANseate DARLINGTON, NEWCASTLE AND gg?;gﬁgggg,gﬁ;‘%g’fNEﬂ LANE, LEEDS, 13.
COVENTRY 17 SHELTON SQUARE DERBY See Addresses TERS 0.0, or 00, Yo QOD. wader M1,
; POSTAGE B P
DSV':'?EAR%&%.: CEN#R(EJUEENSGATE All items subject to OVER l OR’AB vgn annuxm&lérnm
NOTTINGHAM 9/(9A MARKET ST ayailability, Price correct at - fovd S LR s )
' STOCKPORYHLITTLEUNDERBANK 191173 E SRS, ROusi0kTinth & HouPITALS. Bt
SUNDERLAND 5 MARKET SQUARE Hi-Bi CENTRES LTD. MALL ORDERS MUST NOT BE SENT TO SHOPS
R.S.C. BRANCHES OPERATE A 5.DAY WEEK noncns‘rsn 3 Queenspate, Wa(erdnllu Centra.  MANCHESTER 60A Oldham Strest <c¥:|ed”\gleu 3%
OPEN ALL DAY SATURDAY EO 0 Lolnian Ad. (Clostd (1o s55) MIDDLESBROUGH 106 Newport Re. (Closgd Wedl),

BRADEORD 10 North Parads (Closed V)Ved) Tol 15349 oLRSEOW st Alihi . (Eivisd 40740 415 NEWCASTLE UPON TYNE 26 Newoate Shoquzisraﬂ
Bu‘lMlNt}Ml\w;?a:i'})sl%a %éaf"ﬁgsf.ﬁ? HULL 7 Whitefriargate (Closed Thurs.). Tel 20505 entre (Closed Wedd. Tel

el az1a83¢ 197 (&em Wed). LEICESTER a2 High Strest (Closed Thurs.). Te| 564p0 NOTTINGHAM ‘9“9A "}ﬂfkefeﬁ'!ﬁfm) Tol. 43088

ggxs&‘{?gt.1I;‘,etsehre;‘g?resesu(acrﬁ;szge\lvpréglnﬂ T G Cory (Macca& oﬁ;récade,egsl % 1, s SHEFFIELD 13 Exchange Strest (_Crastls Mkt, Blds,

DARLINGTON 18 Nosth (Closed W Tel. 41361 LIVERPOOL 73 Dale St, (Closed Wed ). Tel 12}:‘6 5513 s$TO tht.l’ol.ﬁ\zerbank (Cloaéc?!?hgfs )th: ’481(‘)52)20;”6
srthoate (Close d.). ¥ ¢ e . Tel,

, ° *0d1. sagss ZONDON 298 Edoware Road, W (Cloges TRue), SUNDERLAND 5 Market 81, (Closetl Wed). Tel. 10873
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MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR
EQUIPMENT

OPEN 6 DAYS A WEEK. 9.00 a.m.-5.00 p.m. §

TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
DEPT. W
163 MITCHAM ROAD, LONDON SwW17 9P
; 01-672 3137/9080 .

TUAC POWER MODULES

TP125 % 125 Watts RMS continuous sine wave output
illustrated % 4 RCA 150 Watt 15 Amp output transistors
. % Special layer wound driver transformer
£]5 25 % Short, open, and thermal overload protection
: % Compact size: 7x 61 x 3 in.
TL100 % 100 Watts RMS sine wave .
. % 2 RCA 15 Amp output transistors
£1 ] 5 % Rugged transformer driver
% Full thermal overload protection
% Compact size: 5 x5 x 3in.
' TL60 % 60 Watts RMS sine wave

£9.75 % RCA 115 Watt output transistors

% Only six connections to make
% Same size as TL100

- Power supplies vacuum impregnated
Transformers with supply board incorp-
orating stabilised pre-amp supply:

P$ 125 -£50 volits for one TP125 £8-75
PS 100 +45 volts for one TL100 £8:00
PS 60 40 volts for one TL60 £6:75

PSU 2 For supplying Disco Mixer £3:50

Specification on all three power modufes:

All output power ratings +1dB. Output impedance 8-15 Ohms. THD at full power
1% typically 0-5%. Input sensitivity 60mV into 10k2. Frequency response 10Hz-25kHz
+2dB. Hum and noise better than —75dB.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER.
H.P. ARRANGED THROUGH PAYBONDS.

and each is

perience.

The series

will be of ex-
.ceptional value in
training mechanics and

technicians in Electricity,
WHAT READERS SAY “Radio and Elestrmmiy:
They have an easy approach to learning that a -

mathematical idiot like myself can easily
understand. K. Y. Ashton-under-Lyme.

Thank you for the excellent publication: the best
in form and type T have ever come across.
T. L. O. Shanklin.

I find the Basic Manuals the best in their class
and a real help in my work in phototype

electronics. C. L. P. Cardiff.
POSTNOW FOR THIS OFFER !
8

92

' B As I C ELECTRONICS 6v0ls):
TELEVISION@vols) !

You'll find it easy to learn with this outstandingly :
successful PICTORIAL METHOD. The essential facfs =
are explained in the simplest language, one at a time, ==

drawing. These clear and concise illustrations make :
study a real pleasure. The books are based on the latest -
research into simplified learning techniques. This easy- =3
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

ELECTRICITY(5v0ls)

Should you be,in
any way dissatis-
fied withthe
MANUALS your
money willbere-
funded by return

illustrated by an accurate cartoon-type

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 1.
BROMLEY, KENT. BR2 7THP
Please find enclosed P.0./Cheque value £............ I
BASIC ELECTRICITY 5 parts £5-30 l
BASIC ELECTRONICS 6 parts £6-40 a 5
BASIC TELEVISION 3 parts £3-60 [] 1
Tick Set(s) required. Prices include Postage and Packing. l
YOUR 100%, GUARANTEE. if after 10 days examination you decide to
return the Manuals your money will be refunded in full. I
NAME ......oooommimmmonnroso 1
BLOCK LETTERS I
FULL POSTAL I

ADDRESS ..............

_ﬂ_----ﬁ




enabled us. to achieve our latest range of completely integrated devices,

cigarettes.

Price £5-40 mono, £10-80 stereo -

Price inclusive of VAT & P & P

SPEC.
OUTPUT POWER: °* 25 watts RMS. 50 watts peak music power
LOAD IMPEDANCE: 4-160 Into 8Q
INPUT SENSITIVITY: Odb (0775 volts RMS)
INPUT IMPEDANCE: 47TKQ
TOTAL HARMONIC DISTORTION: Less than 0-1% at 25 watts typically 0-05
SIGNAL/NOISE RATIO: better than 75db
FREQUENCY RESPONSE: 10Hz-50KHz - 1db
SUPPLY VOLTAGE: + 25 volts
SIZE: 105 x 50 x 25 mm

SECOND GENERATION 25 WATT HYBRID

A brand new hybrld fabrication technlque, recently perfected in our laborateries, has

We have now finally reduced the modular amplifier to a simple input/output device
requiring only the additlon of a basic unstabllized (split line) power supply.

The HY50 takes medium power modules to their logical conclusjon by incorporating
with it a heatsink, which is designed in special high conductivity alloy, sufficient for
notma! audio use without additional chassis sinking. All this without sigmﬂcanﬂy
increasing the size of the module comparable in size to a packet of ‘King-size'

Consistent with modern thinking a triple rated output circuit with a load fuse allows
{or peak transient response without distortion but ensures the necessary protection.

NEW HY5 PRE-AMPLIFIER

Unchallenged for two tears, the HY5, our unigue multifunction preamplifier/tone hybrid, has been brought

into line with the advancements in our power hybrids.
Like the HY50, the new HY5 has no external ts & has been redesi

‘increased to match the power module (Odb), and to share the same pows.
of the earlier device.
mono amplifier with Input & output facilities expected to be found on Hi-Fi amplifiers.

balance control to form a complete stereo system.

INPUTS SPEC.
Magnetic Pick-up 3mV (within tdb RIAA curva)
Ceramic Pick-up up to 3mV

Microphone 10mV

Tuner 250mV

Auxiliary 3-100mV

Input impedance 47k 1kHz

QUTPUTS
Tape 100mV.
Maln output, Odb (0:775volts) ~

ACTIVE TONE CONTROLS

Treble + 12db at 10kHz

Bass & 12db at 100Hz

OVERLOAD CAPARBILITY (equalization stage) 40db on most sensitive input
QUTPUT NOISE LEVEL (below 10mV magnetic input) 68db

DISTORTION 0-05% at 1kHz

SUPPLY VOLTAGE 4 16-25 volts

SUPPLY CURRENT 15mA

Price £4-51 mono, £9-02 stereo b
Price inclusive of VAT & P & P

d to run off a split power-
line with improvements In signal/noise, overload, capabtiity & reduced distortion. The ouiput has been

r supply,
Overall slze is reduced by the use of a new thin film circuitry whlie the device s(lll retains all the functions
When combined with tha HY50 & power supply only potentiometers are reqtired to complete a simpie

The combination of two HY5's two HY50's sharing a common power supply (PSUSO) are linked by a

POWER SUPPLY PSU50

The new PSU50 has a low profile look being only 2% inches high and can be used for either mono or stereo

systems.

SPEC.

QUTPUT VOLTAGE -+ 25 volis
INPUT VOLTAGE 210-240 volts
SIZE L. 70,0D. 90,H. 60 mm

Price £5-23
Price inclusive of VAT & P & P

CROSSLAND HOUSE - NACKINGTON-CANTERBURY-KENT

CANTERBURY 63218

Please note we- reserve the right to. substitute at our discretion updated versions of advertised designs
where applicable.

929



FANTASTIC OFFER
GARRARD SP25 Mic HIL.

Goldring G800. Teak finish,

plinth and tinted cover with
mains lead and DIN plug and
screened lead. AH fully wired.
Piease add £1-75 5, Is

for P. & P. and Ins.
TURNTABLES

Please add 95p P & P and Ins.
B5R MP&0O £9-20
Garrard SP 25 Mk IV £11°75
Garrard SP25 Mk 1l £9-25
Garrard SLE5B £12-95
Garrard AP76 £16-45
Garrard 40! £26 EQ
Garrard Zero 100 ésgle) £30-95
Garrard Zero 100 (Auto) £34-95
Goldring GL85/P. P & C £65-95
Goldring GIOI/PP & C £28-75
Goldring GL72 £24-95
Goldring GL72f £3§ %0
Goldring GL7. £30-95
Goldring GL75/P £38-95
Goldring GL75 Lid £4-25
Thorens TD125 Mk I £60-95
Thorens TDi25 AB Mk}l £96~95
Thorens TDI160 AB & C £52-45
Thorens TD165 AB & C £46-95
Condor Auto Cleaner

{Star Value) £§-40 P & P I5p

TUNERS

Please add 95p P & P and Ins.
Alpha Highgate FT150 £32-95
Amstrad Multiplex 3000 £13-80
Metrosound FMS 40 £37-90
Philips RH 621 £72-95
Metrosound FMS 20 Mk Il £37-90

Rogers R/brook FET 4 (Cha) £32-95
Rogers R/brook FET 4 (Cased)
£36-50

£26°95
£27°95
£29-95

Sinclair 2000 tuner
Sinclair 4000 tuner
Teleton GT202 (N/P)

SPEAKERS

£1:68 for P & P {Per Pair)
Amstrad Acoustra 1500 £26:25

Amstrad Acoustra 2500 £30-25
Celestion Ditton I5 £51-85
Celestion Ditton 44 £82-95
Goodmans D/Maxim £40-95
Goodrnans Mezo 3 £58-50
Goodmans Havant £37 .95
Keietron KS4 £13-45
Keletron KS8 £21-75
Rank-Domus 150 £27-60
Rank-Domus 175 £34-25
Sinclair Q16 £11-95
Sinclair Q30 £30-95
Wharfedale Denton It £27-40

SPEAKER UNITS
Wharfedale Linton Kit £16-45
Wharfedale Glendale Kit
Wharfedile Dovedale Kit £44-95

All prices correct
at time of press
{E. & O. E.) and
are subject to
alterations

FULL12 MONTH
" AFTER SALES
SERVICE

with probahly the beat

discounts offere

AMPLIFIERS
Please add 95p P

Amstrad 8000 Mk 11 85
Amstrad 1€2000 Mk 11 £32-00
Amstrad Integra 4000 £33 -5
Alpha Highgate FA400 £3%-05 J
Global 10 + 10 £19-75
Globat 20 + 20 E15-95
Keletron (000 £33 9%
Keletron 1500 £33 94
Metrosound ST20E Mk ! £29-95
Metrosound ST60 52 .95
Rogers R/brook (Ch) £41-18
Rogers Ribrook Mk Il (Ca) £44-35
Rogers R/bourne (Ch) £54°25
Rogers Rjbourne (Ca) £56-95
Sinclair 2000 -90
Sinclair 4000 £34-95

inclair

Sinclair PRO 60 2 x Z50/PZ8
Trans
Sirtj:la_ir; AFU PRO 80 (Filter

nil P.O.A,
Sinclair Sterco 80 Presamp P.OA,
Sinclair Z30 Amp £3-85
Sinclalr Z50 Amp £4-50

nclar PZ5 Power Supp. £4-20
nclair PZ6 Power Supp. £6-15
nclair PZ8 Mains Trans., £4°95
inclair PZ8 Power Supp. £6-I5
TUNER/AMPLIFIERS

Please add £1-10 P & P and
Alpha FR 3000

Goodmans Module 80 £69-25
Goodmans Mod 80 Com  £122-05
Goodmans Mod. 90 £86-75
Goodmans One-Ten £98-04
Rogers R/brook (Cha) £61-95
Rotel 150A 45-25
Rotel 200A £58-95
Status STAI60 £89:95

PLINTH AND
COVERS
£3-35%

S

3000.
AP76, SL728B, SLISB, etc.
£4-85 + 7lp P. & P,

CARTRIDGES
Please add Iip P & P and Ins.
Goldring G850 £2- T
Goldring G800 £1-45
Goldring GB00OE -3
Goldring G8OOSE £10-90
Shure M3D £31-25
Shure E £4:90
Shure M5SE £53 .00
Shure 75ED Type 2 L% 10
thure £25 95
Shure M75E) Type 2 -95
Zonatone 3 TAMC £1 20

irone V 200E £8-55
Audio Technica AT 66 £3-15
Decca London 19-50
Ronette SM 500/7 £5'25
Ronette SM 500/E £7:95

intha K-

ALL PRICES ARE INCLUSIVE OF V.A.T.

& P and Ins.
£15-

605 £21
inclair PRO 60 2 x Z30/PZ5 £18-50
Sinclair PRO 60 2 x Z30/PZ6 £21 -50

Ins,
£

-45

61-35

STILL at £42-50
Solartron €D 7115.2 Double
Beam Oscllloscope DC-9 mc/s;
3 mvjcm; trigger delay; crystal
calibrator; 4; flat faced tube, in
good worklng conditton. Carr.
£1-

12 LONG PERSISTANCE CRT,
Full spec. Price £7:50 to include
V.A.T. and Carriage.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
OUR NEW LOW PRICED SOLID
STATE SWITCH. 2 Hz to 8 MHz.
Hook up a 9 volt battery and connect
to your scoge and have two traces
for ONLY £5°'50, P. & P. 25p. (Not
cased, not calibrated.}

NEW WIDE RANGE WOBBU-
LATOR. 5 MHz to 150 MHz up to
15 MHz sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. ideal for 10-7 or TV IF
alignment, filters, receivers. Can be
used with any genetai purpose scope.
Full instructions suppled. Connect
6 3V A.C. and use within minutes
of recelving. Ail this for ONLY
£575, P, & P. 25p. (Not cased, not
calibrated.)

20 Hz to 200 kHz WB,

SINE and SQUARE GENERATOR.
Four ranges, Independent amplitude
controls, thermistor stabilised. Ready
to use, 8V supply required, £7-85
each, P. & P. 25p. (Not cased, not
calibrated.}

GRATICULES. 12¢m x 14cm _high
quality plastic 15p each, P. & P. 5p.
£1 worth of ‘UFS’, Six Brand New
capacitors all between 15V and 100V,

Total capaciatnce not less than
7,000mfd. P & P 45p.
PHOTOMULTIPLIER  type 931A

£3-25 ea, P & P 25p.

ROTARY SWITCH PACK—-6

brand new switches (1 ceramic; 2 off

4pole 2 way ete.). 50p P & P 20p.
PLEASE ADD 10% V.AT.

{rear Tech. College)

17p.
, P.C.B, PACKS S & D. Quantity

CHILTMEAD | 10

7/9 ARTHUR ROAD, READING, BERKS.
Tel.: Reading 582605/65916

COMPONENT PACK consisting
of § pots, various, brand new: 250
resistors 4 and + watt, many high
stabs, etc, Fine value at 50p, P. & P.

2 sq ft—no tiny pieces. 50p plus
P, & P. 20p.

FIBRE GLASS as above £1 plus
P. & P, 20p.

Ferrlc Chloride Resistance Pen
FREE (whilst stock lasts) on all
purchases of our £1 Fibre Glass pack.
5 CRYSTALS 70 to SOkHz. Our
choice, 25p, P. & P, 15p. -

5 MOVING COIL METERS.
Various, -£2, P. & P, 37p.
CAPACITOR PACK—50 Brand new
components, only 50p, P. & P, 17p.
POTS—10_different vaiues. Brand
new. 56p, P. & P. t7p.

TRIMMER PACK. 2 Twin 50/200pF
ceramic 2 Twin 10/60pF ceramic}
2 min. strip with 4 preset 5/20pF on
each! 3 air spaced preset 30/100pF
on ceramic base. ALL BRAND NEW.
25p the lot, P, & P. 10p.

FLAT FACED 4” TWIN BEAM
TUBE type CV2193. Greesn trace.
Brand new £4 each, P. & P. 37p.
LiGHT EMITTING DiODES (Red)
from Hewlett-Packard. Brand New.
38p each. Holder ip each. Inform-
ation 5p.

PHOTOCELL equ. OCP1, 13p each,
PHOTO RESISTOR type Clare 703,
Two for 50p.

MODERN TELEPHONES type 706.
Two-tone grey, £3-75 each, Two-tone
green £3-75 each, Black £2°75 each,

P & P 25p ea.

Also TOPAZ YELLOW £4-50 each,
P. & P. 25p. y

ldeal EXTENSION TELEPHONES
with standard GPO type dial, bell
and lead coding. £1-75 each P, & P.
25p,

DELIVERED TO YOUR DOOR
1 cwtot Electronic Scrap chassis,

boards, etc, No Rubbish, FOR
ONLY £3-50,

Opén 9 a.m. to 6.30 p.m. anyday.

Dept pwi, 174 Pentonvilie Road, London, N1. Telephone B1-278 1769
Or: 4 High View Parade, Redbridge Lane East, Wocdford Avenue,

liford. Essex.

Tel: 01-550 1086.
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FELSTEAD ELECTRONICS (PW76)

LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE. SK8 4EE

RECORDING TAPE: BEST BRITISH
MYLAR 3”7 600it-40p. 53" 900-85p.
7' 1200-82p. 5" 900£t-55p. 517 1200-62p.
77 1800-£1-00. (Charges: 5 & 537, singles
10p. 2 to 4, 9p each. 5 and over, 38p the
lot), 77 1 and 2, 11}p each. 3, 4 and §, 33p
the lot. 6 and over 39p Iot).
CARTRIDGES with fitt’'gs and  Styli.
Mono-Stereo compat P91/SC-08p. Stereo
GP93-£1-35. Stereo Ceramic GP94-£175.
X5M-£1-25. SX5M-£1-60. X5H-£1-25.
SX5H-£1-55. TC3H-£1-40, TCSS-£2:00.
SONOTONE 9TAHC (Ceranic, diamond)
£1.70. (All cartridges, 8p each).

STYLI. Single tip, for Acos GP37. GP38,
GP65/67 and GP71. Collaro '0O’. GAR-
RARD GC2, G(8, GCs10,
RONETTE BF40, 284, PHILIPS
3301/2/3/4/5, 3060, 3063, 3220, 3010/12/13/
25, 3016, 3019, GP316. SONOTONE
19T/20T. All at 85p. DIAMOND, 18p
SAPPHIRE.

Two-tip Turn-over for ACOS GP73, GPO1
(for stereo cart'ges GP93, 94, &¢.) GPYISC
for mono-stereo compat, types, GP104,
BSR ST3, ST4, 8T5, 8T8, STS, 8TIi0
8T12, STi4, STiB, STI6, ST17. GAR-
RARD GCM21, 29, 24, GCS22, GKS25
and GKSu6, GCM21T/20T/24T, GC323T,
GES25T26T, GOS35/36, 2509, KS8404,
3549, 3559. PHILIPS 3306, 3310, GP310,
3280, 9298, (tP228, SONOTONE 2T, 3T,
8TA, 9TA, 9TAHC. ALL available in
SAPPHIRE ST/LP + 78. ST/LP +
ST/LP both at 32p, DIAMOND ST/LFE +

Saph. 78 at 85p, and DIAMOND ST/LP + -

DIAMOND S3T/LP (Double Diamond) at
£1-20. GOLDRING DIAMOND G800,
G800H and G850 at £2-25 also GR00E at
£376. SHURE. DIAMOND N35/E-
£3-83 and others incl. PICKERING.
{Charges all styli 9p up to three).
PICK-UP WIRE, Buper-thin, flex, serd.
sheathed 2-Core 7p and 4-core 13p per
yard. (Up to 6, 8p).

MICROPHONES. LAPEL 1}” dia. Lead +
3-5mm plug 39p (9p). MIC 45, Curved
metal grip £110 (i2p). DYNAMIC
Cassette type, black/chrome 50K, switch,
Lead with 2-3 and 2-5mm plugs (remote
control  £1:37 (llp). MANY MORE
SPLENDID MIKES, Crystal, Cardioid,

- Magnetic, condenser, full details in LIST.

SPEAKERS. 127, fitted tweeter, 3, 8 or
15 ohms, (state which), § watis undis-
torted, £210 (37p) or pair for stereo at

$£4-85 charges paid. 2}”, 3, 8 or 64 ochm
{statc which) at 50p {9p). More in list.
EARPIECES. Magnetic, with 2:-Bmm or
8-5mm plag on lead 12p. CRYSTAL (with
3-5 plug only) 30p- (ALL up io 6 for ).
HEADPHONES. High resistance, 2000
ohms. adjustable, £1-15 (16p). (MANY
STEREQ types in list).
SOLDERING IRON. Slim mod, Bril.
high speed. 81", high quality, all parts
replaceable, £1-29 (11p).
TRANSFORMERS, Sub-min, 11 x 11 X
12 OUTPUT, (30 ohm for QC72, &ec.
16p, or DRIVER 17p ¢up to 12 for 9p),
CONNECTING WIRE. Packs of & coils,
asstd. cols. ea. coil 5 vus, Solid core 18p
(8p). Flexible Core 18p (10p).
VIBRATORS 12v/¢ pin Non-synch.
121HD4. 2}” ex pins 33p. Same but 31”7
ex pping, USA 16ip, 12v/7 pin SYNCH.
(128RY type) 72p (any type 9p).
El TORS for use with most cassetle
recorders aml players, sets, &c. Mains
input 240v. AC, front switch, pilot lamp,
leads output 2, 6, T and 9v. 400 mA,
stabilised Model SC with muiti output
adaptor £5-50 (30p). Model NR, exira 12v,
output, anid 500mA £6-00 (30D).
‘We supply all types of British and Con-
tinontal PLUGS, SOCKETS and LEADS,
detailed in eur LIST, as are many more
of all above items, alse cartridge and
styli comparisons, non-repeatable special
offers, aerial rods, CASSETTES, TAPE &
GRAM, accessories, cleaners, &c., dials,
transistors, volume controls, Neons,
indicator lamps, multi-meters and other
test equipment, pucket serewdriver
testers, Pelephone. puck-ups, amplifiers,
wire, cable, terminals, Test Prods, Vero-
board, Vaive holders and many more
ts and ies at lowest
prices. TRADE quantity enquiries Invited
on several items.

Our list i= supplied free if requested on
an order ot sent against a stamped
addressed envelope (also required for
replies for ail enquiries). CHARGES are
shown in brackets after all items. CASH
WITH ORDER ONLY. PRICES iN-
CLGDE VAT, and charges apply to UK
and EIRE ounly. Overseas purchasers can
deduct 10° from all prices shown but
postage is required. This includes Eire
and the Channel Isles.



RECORD PLAYBACK HEADS
(TRUVOX)

Individual prices or these are:

2 track record playhack heads 50p each
4 track recon playhack heads 72p each
Erase hearls are alsn available separ-
ately~- 2 track 88p- 4 track 55p
MU-metal jounting shields 39p each

2 track-headx already fixed on heavy
mounting plate with «hield £1:23.

DRILL. CONTROLLER
NEW IKW MODEL
Eleetronically changes

spreed  frena approxi-

ately 10 reve.  fo
inmon, Full power at ali
speds by finger-tip coutrol.

Kit inclmles all parts, case,

everythtng  amd  full  instiue-
tions.  £1-85, Made

ap nadel alvo avaiable. £2 95,

MIGHTY MIDGET
Probably the finest possible radio, ax described
in Practieal Wireless, Janaary 78. &l electronic
parta £8 20 post paid.

TIME SWITCH

Smith’s miains driven olock with
13- amp awitch, alvo  notes
showing how you can wake up
with  nmsic  playing, kettle
hoiling or come hmne to a warm
house, warin uff hurglars, keq>
pets warm, halve vour herring
hill, ete £1-95,

| CHIP RADIO
Ferranti’s latest devic
better than =uperbet.
techunical notes and circuits,

11-11.

HI-@ TUNER COMPONENTS

For experimenting with the ZN4i4.

KIT NO. 1. Plesser Miniature Tuning Condenser
with built-in LW switeh and 37 Ferrite slab and

ZN414  gives resaity
supplied complete with
£1-38 each. M fo

SMOKE WILL KILL—GAS WILL KILL—FIRE WILL KiLL

But, if you install BAGA (our siuske and gas alann)
your family will have the latest elm:tromc protection

against these killers,

Saga uses a fauntastic electronic sensor which -
stoke and gas and souwds the alarm immediately
In a neat case measvring approx.
it has its own internal alariu, also a connector for addi-
tional bells. You just plag it in to the mains and hang
it near the ceiling. Sega uses so Jittle electricity that
it will hardly move the meter, leave it on always to give
night and day protection. £6 99 plus 30p post or Kit
of Parts £5:09. Battery Mode! Kit only £4-98.

Cencor G} only £2-20

-smells"

57 x 33 x 917,

Solid State Stopwatch Bench Power Supply

Ax featured this jssuze! Our 1974 catalogue lists hundreds of bargains and
prubably any of the parts needed for this project. 68p brings the catalogue
and the next 6§ monthly supplements.

TWENTYLITE

Battery operated nuorescent lighting
2 ft unit complete £65-50, 40 inch unit
vountplete 28-50. These work off a 12

RADIO STETHOSCOPE
fault find- traces signal from aerial to speaker—when
signal ntnpu vou've found the tauit. Use it on Radio.

anything

volt car battery. 24 volt lght inverters
also available send for this.

Easiest way to

lete kit comprisea two

spevial trannistors and all parts including probe
tube and erystal earpiece. £8-20-—twin ntethunet instea
of earpiece 83y, extra-—pust and ins. 20p

TANGENTIAL HEATER UNIT
This heater unit is the sery Iatest type, most
efficient. and guiet running Is ax fitted in
Hoover and blower heaters, Comprises motor.
impetler. kW, element allowing switching 1.
W, and with thermal safety cui-vut, Can be
fitted into any metal carze or cabinet. O

neeils control awitch, £2-75. Don't miss this. Control swateh 44p. 1.

litz wound MW coil, 72p.
KIT NO. 2. Air \pau'd tnning i T 67
fernte rod litz wound MW and LW c.m):,. 94p.
T NO. 8. Air spaced TC with slow notion
dn\*e & ferrite rod, with litz wound LW and MW
<coils, £1-10.
KIT No. 4. Penueahility funer with faai and
slow motion drive and LW loading roils, 50p.

AUTO-—-ELECTRIC CAR
AERIA

with danhbmnd control suiteh fuils
extendable to $0in or tully retrac-
table. Suituble for 12V positive o
negative earth. Suppiied complete
with fitting instructions aud ready
d dashboard switeh £8-35 plus
25p post and insuranee

TELESCOPIC
AERIAL
/' tar portable, ear radio o1
1ransmitter. Chrome plated
«ix sections, extends from 7% to
| 47ia. Hole in bottom for 6BA screw.
42p. KNUCKLED MODEL FOR F.M. §5p.
EXTRACTOR FAN
Cleans the air at the rate ot
10,000 cubie ft. per hour,

Huitabte for kitchens, bathe
roomns. factories, changing

hardly be heamd. Compact, 547
easing with 517 fan blades,
Kit  comprises motor, fan
blades, sheet steel caging, pull
switeh, maina connector, and
fixing brackets, £275 plus
20p post and ins.

MAINS OPERATED SOLENOIDS
Model 772 -~ small but

powerful lin. pull —apDrox,

size 14 x 1} x liin 66p.
4001/~ -jin. pull.

Size 3 x 2k x 2in £1-98
plua 20p post and insurance

MAINS TRANSISTOR P.P.

Designed to operate transistor #ets and amnpliiers,
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B workmg) Takes the place of any
of the following batteries: PP1. PP3. PP4, PPH,
PP7, PPO. and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers and instructions. Real suip at only
£1-10

DESK TELEPHONES

Ex G.P.0. Black standard
model with dialling dial but no
{uternal bell, Supplied with eon-
nection diagram £1 each. Ditto
with bell but without dialling
dial £1-85 model as illustrated
with bell and dial £1-50 each
plus 50p post for single then 65p per pair.

ket 3

& don

STANDARD WAFER SWITCH ES s,

Standard size 137 wafer- - silver-plated 5 amp contact, standard 3” spindle

2" Jong-—with locking washer and nut.

No. of Poles  2way 3way 4way bway 6way Sway Oway 10way 12way
1 pole 44p 44p 44p 44p 44p 44 44p 44p 414
2 poles 44p 44p 44p 44p 44p 44p 44p p Tip
3 poles 44p 44p 44p 440 T M ?ip £1-04 2104
4 poles 44p 44p 44p T7p 77 WP 79p £1-32 £132
3 poles 44p 44p 770 77D £104 £1-04 £104 £1-60 £1-60
6 poles 44p 770 77 7ip $1-4 £1-04 £1-04 £1-87 £187
7 poles 77 77p  V7p £1-04 £1-82 £1-82 £1-32 $215 £2:15
8 poles % 77 £1-04 £1-32 £1-82 £1-32 £2-42 £242
9 poles % 7p £1-04 £1-04 £1-60 £1.80 £1-60 £2-70 £2-70
10 poles ¥p ip 81-04 £1-33 £1-60 £1-60 £1-60 £3-00 £3-00
11 poles 77 £1-04 £1-04 $1-32 £1-87 £1-87 £1-87 £325 £3-25
12 poles 77 £104 8104 £1-32 £1-87 £1-87 £1-87 5362 £352

raoms, ste., it's xo quiet it can

CENTRIFUGAL FAN

Mains operated, turbo blower type. Pressed steel housing
contains motor and imipeller. Motor is 1/10th h.p. giving
considerable air flow but virtually no noise. Approx. dimen-
sions 10} in. wide x 12 in. dia. outlet into trunking 10§ -
41 in. £6-55 plus £1 post and insurance.

CAPACITOR DISCHARGE CAR IGNITION

BLECTRONIC IGNITION
———

Thia systema which has proved to be amazingly
efficient and reliable was first described in the
Wireless World about a year ago. We can supply
kit of parts for an improved and even more efficient
version {Practical Wireless, June). Price £6-55 plus

20p pust. When vrdering please state whether for positive or negative syatemns.
De-laxe maodel including printed circuit board. ete, £7-65.

SWITCH TRIGGER MATS

§0 thin is uhdetectable under carpet but will switch on with
stightest pressure. For burglar alarms. shop doars. ete.

24in x 18in  £1-69
13in < Oiu £1-21

PHOTO ELECTRIC KIT
Contaivs photo cell. relay, transistor and all parts to make light vperated
switch. $1-75 plus 20p post and ins.

for this: -

otherwise add 25p.

MULLARD UNILEX STEREO SYSTEM
There is no doubt that it is a good
system, we believe that for the money
it is without comparison. We demon-
strate gladly at our Tamworth Road
depot. Prives of the individual items

1 Uniflex Amplifier Ref. B.P. 900 £1-60.
I Unilex Pre-Amp Ref. EP.2001 £1-88.

1 Unifiex Power Unit Ref. KP.9002 £2:58. | Control
panel kit with spun aluminium faced knobs £8-30. Or the coniplete outfit -
£11-30 post paid. Pair of 15 ohm speakers made by E.M.1, are 8lso available
if requirer, Price £3-30 the pair. No extra postage If ordered with the abuve,

MULTI-SPEED MOTOR.
Hix speedts are available 500, 830
amd 1,100 r.p.an. and 8,000, 12,000
and 15,500 . Shaft ix § in.
diameter and approximately ] in
Jang. 230{240v. its spred may be
further voutrolled with the use of

)

our  Phyristor  controller.  Very
powerful and useful motor size
approx. 2 jn. dig. < 3 in. Jong.

Price 97p plus 28p postage and
insnranee

SLIDE SWITCHES
® Slide Switch. 2-pole changeover pancl

mounting by two 8B, A. screws. Siuze
approx. lin X Jn rate] 25 lamp
8p each. 10 for 73p, Ditto ax above hm
for printed circuit 8p each 10 for 63p
Sub Miniature Slide Switch, DPDT 10mm
tdin approx.) between fixing centres. 20p cach o1
0 for £1-90. SP Change over apring return 250v
amp 11p

.

e TREASURE TRACER
Complete Kit (exvept  wowmlen
batiens)  1n  make the metai

detector as the cireuit in Practical
Wireless, Angnat jssue, £330 pins
1—% Mp post aod insranee

IMMERSION HEATERS BY
REMPLOY
standared fitting for
domestic wates
tanks, made by th
famous Remplay
Company. Complete
with scaling washers suitabbe
A.C. Depth inte tank U7, 2kw or
£1-65 plus 40p euch post ahd insurance

GCOD COMPANION

1.C. VERSION

We can sow offer these again
in 1O, version using Ferranti
ZN414  and  DMullard  AF
Module 1172, Cabinet size
Approx. 117 wide x R” high >
deep. Complete assembly
instruction, Excellent tone
wood cabinet, £5-75 plus 25p
post and insurance.

for 2007240 volry
Bkw

30p Post plus V.A.T
As used in racing cars an:
power mudels.  All batters
operated and recersible.

MAINS MOTOR
Precision male as used i
vecord decks and tape recor
siers  ideal also for extractor
fan, blower, heaters, efe. New
and  perfect. Seip at 72p.
Postage 20p for first one they
0p for cacly one mrdered.

PC BOARD MARKER

Valve action fire tipped marking pen filled with
biack etch resist it's easy with thisa to make a
perfect PC Loard. just draw straight en to the
copper—allow 15 mins. to dry, then immerse in
ferre¢ chloride ar other etchant on removal the
cirenit stands in high relief. 98p.

SL108D. Plessey 1C, three watt amplifier which
works with the Ferranti ZN114 ta become prob-
ably the firdd two JC radio in evistence, the
circuit ami constructional detafls appeared in
September's Practical Wireless, so we can supply
the SLI0O3D at £1-76, the ZN414 at £1-35 also
most other iteas. send for PW I radin parts liat

EDUCATIONAL KITS—all with
pictorial instructions

With 3 kits or more
we give FREE au
aceurate 11  piece
balance kit. Price of
kits 44p each post
paid. Special price
for all 7 kits £3.00
with free balance
Kkit.

KA2 Lens Kit, Elcven parts, concave lens, one
convex lens, stage amd slit frame, etc.

KAS Water Pump Kit. Thirteen parts. Trans-
parent so Lhat operating parts may be observed,
You can make Lift Pump. Force Pump and
Force Punip with reservoir and nozzle.

KA4 Buzszer Kit. Eleven parts.” Operation of
buzzer seen.

KA? Electro-Magnet Kit. Fifteen parts, includes
conpass, showing how magnetism works.

KA8 Cusrent and Resistance Kit. Twenty-nine
parts. including bench and llight bulb. Learn
-~~OHMS LAW®, eto.

KA9 Bell Kit. Eight parts. including bell and push
button switch, Build a colnplete electric bell.
KA10 Morse Key buzzer and bell kit. 25 part kit
easy to construct. simple ta operate.

TERMS :

otherwise add 20p.

10°; discount i ten ‘of an item
ordered, send postage where quoted- other
items, post free if order for these items is £6

J. BULL (ELEGTRIGAL) LTD.

(Dept. P.W.) 7 Park Street, Croydon CRO 1YD
Caliers to: 102/3 Tamworth Road, CROYDON

931



ELECTROVALUE

TRANSISTORS BY SIEMENS AND
NEWMARKET, ETC.

2N 3055 npn silicon power 60p
ACI53K pnp germanium low power 37p
ACI76K npn germanium low power 3asp
ADI16I| npn germanium medium power 42p
ADI62 pnp germanium medium power 40p
AF139 pnp germanium UHF 57p

NPN: BCIO07 15p, BCIO8 14p, BCI09 I8p, BCI67
12p, BC168 11p, BC169 12p.

PNP: BCI77 21p, BCI78 I9p, BCI79 22p, BC257
14p, BC258 12p, BC259 14p.

Standard groupings available.

BDI135 nbn medium power

BD {36 pnp medium power

DIODES

CA90, OA9I, OA95, 6p each; OA200, 9p; OA202, 9p.
Other semiconductors: ACI28, 17p; AFLI7 34p; BFYSH,
20p. Full lists and technical data will be found in Catalogue.
Ready now.

37p
39p

ZENER DIODES full range E24 values: 400mW: 27V to
36V, 14p each; | W: 6-8V to 82V, 21p each: | -5W: 4-7V to
75V, 48p each. Clip to increase |-5W rating to 3 watts
{type 266F) 4p.

TRANSFORMERS—MAINS

MT3 30V/2A plus 4 taps £3-35
MTI103 50V/IA plus 4 taps £3-05
MT 104 50V/2A plus 4 taps £4-20
MTI127 60V/2A plus 4 taps -50
13TO5 I3V/3A, CT £1-38
28TO5 12 + 12V, 2-0-2V £1-70

BAXANDALL SPEAKER KIT

As designed by P. ). Baxandall and described originally in
“*Wireless World."” Simple to assemble, fantastically good
results and a greater money saver. Carries |0 watts RMS,
15 ohms impedance. Size (8in x 12in x 10in. Complete kit,
including pack-flat cabinet, £14-90

The size and weight of this product obliges us to charge 70p
part cost of ‘carr. in U.K.

Equaliser Assembly, £2-30.
Loudspeaker Unit 59RM 109, £2-45.

Cabinet Kit (to Baxandall design), £10-45.
Cross-over choke included in full kit above £1-30.

MINITRON DIGITAL INDICATORS

30151F seven segment, filament, compatible with standard

logic modules. 3

0 to 9, + decimal point. 9mm characters. In 16 IeangIL.
I

Some alphabetical symbols available 20
Suitable BCD decoder driver 7447 1-15
No. 3015G showing + or — and | and dec. pt. £1-20

This is €Y Service

GUARANTEE OF QUALITY

All goods are sold on the understanding that they

conform to manufacturers’ specifications and
satisfaction is guaranteed as such. All items are
brand rej ¢ ds’ or sub dard
merchandise is offered for sale.

DISCOUNTS

ore ollowed on oll items except thase shown at NETT PRICES,
as follows :—

) ,
Io /o on orders from £5-00 to £14-99,
I 50 on orders for £15 or more.
o]

FREE PACKAGE & POSTING

on U.K. orders (except Baxandall speaker).
A surcharge of 10p is made on small mail orders under
£2-00.

OVERSEAS ORDERS carriage and insurance charged at
cost.

GIRO Ajc No. 38/671/4002

Appointed Distributors for:

SIEMENS

NEWMARKET

RADIO HM

GUEST INTERNATIONAL
SOLDERSTAT

ELECTROLYTIC CAPACITORS
Axial Lead :

Rated volt.: 3V 6-3V |0V 16V 25V 40V 63V |00V
Capacity uF
047 — - -
1-0 —_— - =
2:2 —_ - -
4.7 —_—- =
10 —_— —
¥ T s
7 P — P
100 99 8p 8p
220 8p 8p 9p
470 9p 10p 10p
1,000 Hp 13p 13p
2,200 15p 18p 23p
4,700 26p 30p 39p
10,000 2p 46p —
POTENTIOMETERS

ROTARY, CARBON TRACK, DOUBLE WIPE
SINGLE P20 lin. 1002 to 2-2M 9 14p.

P20 log. 4-7K Q to 2-2 Meg. I4dp.

1P20 log. 47K 0 10°2:2M 0, 48p.

DUAL GANG lin. 47K Q to 2-2M @, 42p.

Dual log. 4-7K @ to 2'2M 0, 48p.

Log/antilog, 10K, 22K, 47K, IMQ only, 48p.

Dual antilog. 10K only, 48p. f

Any type with 2A D.P. mains switch, 14p extra.

Only decades of 10, 22 and 47 available in ranges quoted.,
DUAL CONCENTRIC DP20 in any combination of
P20 values, 69p; with switch, 83p.

SLIDER

Lin. or log. 10K to | meg. in all popular values, each 30p.
CONTROL KNOBS blk.jwhite/red yel.jgr.[blue/dk.
«greyflt. grey, 6p each. Escutcheon plates, black, white 10p.
CARBON SKELETON PRESETS

Small high quality, PR lin. 1000, 220, 4700, IK, 2K2,
4K7, 10K, 22K, 47K, 100K, 220K, 470K, IM, 2M2, 5M,
10M Q. Vertical or horizontal mounting, 6p each.

RESISTORS—10%, 5%, 2%,

Code Power Tolerance Range Values
available
C 1/20W 5%, 82 N-220K El2
C /8w 5% 4-7Q-470K o €24
C 1/4W 5% 4-70g-l0MQ El2
C 12w 5% 4-72-10MQ E24
C Iw 5% 4-7Q-10M o EI2
MO 112w 2% 10Q-1MQ E24
ww IW 10% +£1/20Q 0-229-3-90 EI2
ww 3w 5% 1 Q-10K Q EI2
ww 7w 5% 1 2-10K @ El2
Code 1-9 10-99 100 up*
(see note below)
C 9 75
C I 09 0-75 nett
C 1 0-9 075 nett
C 1-2 1 0-95 nett
C 25 .2 I-6 nett
MO 4 3 2 nett
ww 7 7 6
Www 7. 7 6
ww 9 9 8

Codes: C—carbon film, high stability, low noise.
MO—metal oxide, Electrosil TR5, ultra iow noise.
WW—wire wound, Plessey.

Values:

E12 demotes series: 10, 12, |5, 18, 22, 27, 33, 39, 47, 56,
68, B2 and their decades.

E24 denotes series: as EI2 plus 11, 13, 16, 20, 24, 30, 36,
43, 51, 62, 75, 91 and their decades.

Prices are in pence each for quantities of the same
ohmic value and power rating. NOT mixed values.
(Igr}ore fractions of one penny on total value of

... it's all in-
CATALOGUE
7

r order.) *Prices apply to units of 100 only.
Prices quoted here do not inciude
v A T Value Added Tax, Ordersfrom U.K.
L L B customers must be accompanied b
an additional amount equal to 109,
of the total nett value of the order, including cost of
carriage or postage where charged.

TERMS OF BUSINESS

All itemrs are offered for sale in accordance with our
standard terms of business, a copy of which is available on
request. Prices subject to alteration without potice.
Enquiries from quantity users invited.

ORDERS BY POST AND ALL ENQUIRIES

must be addressed to Head Office at Englefield Green.
Enquiries requiring an answer should be accompanied by
S.AE.

U.S.A, CUSTOMERS
are invited to contact ELECTROVALUE AMERICA,
P.O. Box 27, Swarthmore, PA 1908!.
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Transistors from 8p
Capacitors from 2p
. ————Resistors from 1p

- Constructional Hardware
Knobs

I.Cs

Diagrams, Data

Genuine Discounts

®

There is more than ever in EV Catalogue 7—more pages,
more items, more technical information. With it, you
are brought right into line with many advanced elec-
tronic techniques. There are tools, materials, accessories
and books as well as hundreds upon hundreds of much
needed components of all types. No matter what stage
of experience you may be at—even a beginner—you will
find this remarkable catalogue an invaluable aid for its
enormous range of products, its prices, and the excellent
service behind it. Practically all items shown are there
as the result of information fed by our own computer
which enables us to control stock-buying in relation
to demand with remarkable accuracy. This means that
your orders, which we micro-film for record-keeping, is
handled with utmost speed and efficiency. EV prices
remain keenly competitive and in addition there are
discounts as well, to give you further saving.

ELECTROVALUE LTDlE e

eepsewpesp—————T R R
28 ST. JUDES ROAD, ENGLEFIELD GREEN,

Send 25p

and get it back
again

When you buy your EV
Catalogue 7, you will find
with it a Refund Voucher
for 25p. allowable on orders
for £5 or more list value.
In this way your catalogue
costs you virtually nothing.

ELECTROVALUE CATALOGUE 7 PLEASE
I I enclose 25p

EGHAM, SURREY TW20 OHB. ' NAME ceooroesmremsensessisssrnitsss I Sy e esesse s l

Telephone Egham 3603 Telex 264475

Hours Mon~Fri. 9-5.30 p.m. Saturdays 9-1.0 p.m. l ADDRESS +ovvvvcverseeesessesorssesssoessssesissssssssss s ssssss oo = l
% NORTHERN BRANCH NOW OPEN | o 1
Electrovalue Lid., 680 Burnage Lane, Manchester M19 1NA l l
(Hours 9-5.30, Sats. 9-1.00) Tel. (061) 432 4945

.................................. TR T TS EITTEPERFEREI

All postal communications to Englefield Green address, please Write in BLOCK LETTERS PW2

T NS SN S RS REER SGNR NSWS MER B S R



Why pay more - look at our
Fantastic Bargain Offer!

PENTHOUSE

A COMPLETE AUDIO SYSTEM
An alt **White’ Hi-Fi Stereo System to blend with medern furnishings.
Solid state, fully transiscorised tuner/amplifier with Stereo Multiplex
Decoder. 4 wavebands Long/Medium/Shert/VHF, 8 watts ger channel
(music mower) output. The latest BSR C129 3 cpocd Mans/Seeras

i hing - bookshelf ' units. Also
OUR PRICE £55-00

record changer. Two white
wailable in teak finish.

!
Credit tarms £3-00 deposit pius £2:50 p. & p. followed by 12 pay-
ments of £5:00. Total Credit Terms £65:00 SEND £7-50 TODAY.

KLINGER

FIVE_ NINETY THREE
UNIT AUDIO SYSTEM
with BSR McDonald
1-spoed Record Ptayer,
matching 4.unit Loud« o
speaker Systems and HiNS
FREE Stereo Head.
phones.

High performance Stereo
Ampliﬂgr designed for ho'mel

At @

cost. Reprasants a considarable advance in solid stato, high fidelicy
stereo amplifiers. Outstanding performance is sllied to meticulous
construction, comprehensive faciliti inscatlatl impli and
ateractive styling.

10 watt RMS per channel; puth button seloctors; tone controls:
balance control; tape record and replay facilities. Steras headphone
socket on front Bsnel with automatic speaker muting; Teak finish.

Our price £75:00 + £2-50 p. & p.

Credit Terms £7-50 deposit -+ £2:80 p. &x. 18 monthly payments
of £4-73 (total £93-00) SEND £i0-00 TODAY.

THE AVON AUDIO SYSTEIVI

The unéabinéted system is ideal as an economical replacement for
n outdated chassis. Stereo Amplifier for Scereo/Mono record
reproduction, Tuner with medium, long and short wavebands provides
Worldwide coverage, even the weakest continental stations tan be
received with superb clarity. Push button band selection, |0 wates
total output. Frerguency response 25-18000 Hz. .

LATEST BSR STEREO/MONO  TWIN ELLIPTICAL SPEAKERS
RECORD_CHANGER plays all These low impedance, perma-
typas of 7in., 10in., and 12in. nent magnet units have been
Mono or Stereo records, Manual spechll,y selected to  provide
sr automatic play. the ullest  range * of audic
reproductlon.

EASY TO INSTALL-+NO TECHNICAL KNOW:
LEDGE REQUIRED, List Price £45:74. OUR PRICE

y £35:00. Credic Terms £3-50
§ deposit plus £2 Pose & Packin,
m followed by 12 aymennou_a'lg
PREY ot i Vaeaia,
i ) e |§_//ﬁ SEND £5:50 TODAY
ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE
CALLERS WELCOME
sl 100 Chm|5ige. Southgate,
W 2/74 London NI14 5PL
Lies Tel: 01-886 373319666

Fl
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THE FOLLOWING ITEMS ARE NEW UNUSED
CRT type 7BP7A 7” flat face emag deflection & focus,
blue/yell phosfor with base conn. £1-83. BATTERIES
lead acid type 24v 25 A/Hr will split to make 2 x 12v £10-20
also 24v only 4 A/Hr size 9 x 4 x 24" £4. SILICON
DIODES 800 PIV 750 Ma 15 for £1-10. TRIMMERS
20pf air spaced ceramic base 10 for 60p. HEADPHONE
LEAD & high to low impedance matching trans with
5ft cord & standard jack plug 65p. HEAD & MIKE.
SETS for19 setlow res moving coil mike & headphones
£1:80. TAC ETRIPS solder type 24 way 10 for 30p.
NEONS wire ended type 1/25th watt req 470K for 240v
10 for 60p. GAUGES vehicle type scale 0/160 elec
operated 50p BLOWER MOTORS small double
ended type will work on 6 fo 28v DC, 10,000 RPM on
28v £1:90. ROTARY CONVERTORS |/P 28v DC at
¢ amp for full O/P, O/P 115v 400c/s 3 phase 115 watts
£7-48. MIKES type T.17 carbon £1-10,

THE FOLLOWING ITEMS ARE EX EQUIPMENT.
R.F. SWITCHING RELAYS 12v coil uses Reeds as
2 NC & 1 NO RF circs & 2 NO aux circs size 13 x1x1”
75 ohm R.F. cir¢ type 55p. POWER UNIT 917 |/P
230v 50c/s O/Ps =:2:2Kv EHT, 4300 & —300v at 160 Ma
ea DC smoothed, 6-3v twice & 4v for CRT, will work
most ex surplus 3 & 6” Ind £6-38. METERS 270 deg
1 Ma FSD scale 0 to 20 also as center reading type
meter In same c¢ase 100-0-100 Ua center mark only,
possible use as combined Rev counter & Battery
voltage Ind (circ for battery volt Ind supplied) ex alrcraft
£3. MORSE KEYS enclosed type with swt (Amerlcan
type) £1:10. C.R.T. 3” with bage & shield, green screen
okay for scope use, conn. data supplied £3:30. JOY
STICK controller as 4 x 1 pole ¢/o micro swis + 2
aux swts glves control in 4 directions £1-45. VIDICON
CCTV camera tubes standard 1” type by E.E. & E.M.I.
sultable gen purpose use with data sheet, graded
according to scan marks £6 & £9 ea. VALVES
12A6, 1205GT, 12SJ7, B5U4, 6XB, B8SN7, BAKS,
6BH6, BM6, 6YB, 2X2, 6SKTM, 6NTM, 12AX7, 12ATT,
12AU7, B6AK6, 6X4, EF50, 6J6, 85A2, 8SJ7M, OB2,
ECC88 any 3 for 60p also QQV03-20 £2 inc. base,
5763 85p, OA2 33p. INVERTOR TRANS 12v DC to
300v at 150 Ma with circ reg 2xOC28 or similar £2. COAX
CABLE good quallty 75 ohm type silver plated braid
20 yds for £1-32. MOD TRANS transistor type to
match 2xOC35 to QQV03-20 or simllar with P.A, spk
winding £1-40. U.M.F. WAVEMETER assembly
range approx 420 to 480Mc/s with knob & dial (not cal In
freq) okay for high Q Rx cavity £2. TUNING CONDS
split stator type 25pf per section 1” x 4 shaft 2 for 58p.
DIODES 200 PIV 8 amps 4 for 88p, also 600 PV 12
amps 4 for £1-10, METERS 1 Ma FSD 2} Sq scale 0 to
1&0to 180 B3p also 500 Ua scale 0 to 6 14" OSD on -
panel with 2 swis £1-28. TRANSISTORS type 0C42
with long leads 50 for-60p,

ABOVE PRICES INCLUDE VAT & CARRIAGE,
CARRIAGE CHARGES APPLY TO MAINLAND ONLY.
SAE WITH ENQUIRY OR LIST.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD, S9 5HL
Tel. 444278 (0742)




DONT BUY TRIO

(UNTIL YOU SEE THISY)

SENSATIONAL ' 9R59DS £52-59 (incl VAT) PLUS FREE SPEAKER

DISCOUNTS = JR599 £165-00 (incl VAT) PLUS FREE HEADPHONES
DELIVERED—OUR RISK!

FOR ANY LOCATION

A COMPLETE RADIO
STATION

at a cost (delivered at our risk), little, if any more than the
cost of the TRIO equipment alone!!!

Including — in gold hammer finish stove enamel —
the world record award winning

JOYSTICK V.F.A. and JOYMATCH A.T.U.
REGD. & PAT. REGD.

Headphones or Speakers; Suitably Terminated Connectors;
Handbook; Carriage; Insurance, In addition a- JOYSTICK
V.E.A.: JOYMATCH A.T.U.: feeder oxternal mounting -
insulators are supplied FREE or greatly reduced when you
buy a PARTRIDGE PACKAGE.

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION-—ready to use however confined
your domestic space. The World renowned TRIO range of Communications Receivers and Transceivers,
the WORLD RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only 7° 6" long
(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker,
plus accessories, go to complete your READY TO USE RADIO STATION ata price that truly represents
VALUE FOR MONEY! H.P. FACILITIES WHERE POSSIBLE—24 HOUR DELIVERY (MON-FRIL.)
ADD £4.00—~OUR RISK!

PARTRIDGE PACKAGE

No. 1 with Gen. Coverage AM/CW/SSB (MW/SW) 9RS58DS Receiver - . a .. . B .. £65-91 (Save £15-30)
" No. 2 with Amateur Bands 80 thru 10m AM/CW/SSB JR310 Receiver .. ‘. .. .. .. £90-97 (Save £22-35)
No. 3 with Amateur Bands 160 thru 10m plus 2m AM/CW/SSB JR599 .. .z - . .. #£165-00 (Save £19-48)
No. 4 with Amateur Bands 80 thru 10m TS/PS 515 Transceiver, 180w .. NS . .. .. £231-00 (Save £37-08)
NOTHING MORE TO PAY! OUR RISK Access/Barclaycard orders accepted by 'phone

JOYSTICK V.F.A. £13-75; JOYMATCH TX/RX A.T.U. 111A 1-6-32mHz £13:75; JOYMATCH A.T.U. 111 RX only 500kHz-
32mHz £13-75; JOYMATCH A.T.U. LO-Z500 TX/RX 500w SSB (PA input), Built-in RF meter £19-01; Communications 8() head-
phones (suitable TRIO, EC10 etc.) £3-14; Matching Speaker (with instructions for internal fitting in 9R59DS & JR310) £2-00;
TRIO: Linear Amplifier TL911 £172-15; TR2200 2m personal transceiver £87-45; TR7200 2m car transceiver £142-45; Spare set
valves for OR59DS £2-35; OA2 Mains Stabiliser 74p.

NEW : World-wide reception on the amazing **DX-CRYSTAL SET" £2-42 incl. unique aerial.

NEW : AMTRON QUALITY KITS—send for brochure and prices.

PARTRIDGE BUDGET LINE

Artificial Earth—solves receive and transmit earth problems (as used on North Sea Oil Rigs!) £5-80; Acerial Bandswitch
—tuned aerial for domestic receivers £5-80; A.T.U. KIT—for use with fransmitters and Communications Receivers
£5-80; (assembled £7:01); Mini SWR Bridge—1-8 to 180mHz, 2kw P.E.P., 75 “or 50Q), 50239 sockets; 1:1 to 1:3 ratio,
80 x 30 x 30mm £5-60. (All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.)

Send 3ip stamp for full illustrated details. Special TRIO brochures (state which) 31p stamp extra.

NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders
BOX UE ' G3CED — G3VFA
GRUATSTRIRS KENT ENGLAND FOR EXPERT ADVICE AND INFORMATION

l[[’.”””l[ Lzo Telephone: 0843 62535 or 62839 evenings and weekends
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8AX4 .55 6L6GT .58{128G7 .38|500DEG 1-25|BA76 1.00|m¥F73 1.50| of business free on request,
8BSG  .30|6L7  2.00/128H7 .35|50EH5 .55 EABCSO .30/ EFS0 08| Business hours Mon.-Fri. 6-5.30 p.m. Closed 1-2 p.m. and Sats. We do not handle seconds or
6BA6  .28|6L18 49112877 .44 50L6GT .65 BAC91 .75|EFs3 .80] rejects, which are often described as “New and Tested’* but have a limited and unreliable life. No
6BC8  .60I6L19 2.00!128Q7 -65/8542 -601EAF42 .50 EF85 .34 enquiries answered unless 8.4,K, is enclosed for reply. No overseas orders accepted.

erstand Solid State Electronies?

{duite possibly you do — it’s also quite
0ssible your knowledge is not as broad as it

ght be and probably you're keen to fill in
‘thegaps.

“Whatever the extent of your knowledge in
this fast-moving technology, it's a fair bet that
this little book can help you find a few
missing answers.

Texas Instruments, acknowledged leaders in
the field of semiconductor technology
originally produced ""Understanding Solid
State Electronics” as a 12-hour videotape
presentation, Suchwas the response to the
course for a back-up text book that this
242-page volume was published. Now
available in the U K. for the first time,
“Understanding Solid State Electronics”
__Designed for anyone who wants (or needs) to priced at £1.20 (inc, p & p) gives a

~ understand how semiconductors work and comprehensive treatment of electronics
how they work together in solid state without assuming any prior knowledge of
electronic systems, this book takes the reader electronics or mathematics.

through a 12-lesson, self-teaching course

Complete the order coupon below, mail it

936

written in layman’s language.

The course, complete with guizzes and
glossaries covers basic theory and use of
diodes, transistors, thyristors, optoelectronic
devices. It also covers logic and bipolar, MOS
and linear integrated circuits.

with your remittance to Data Sales, M.S.21,
Texas Instruments Limited, Manton Lane,
Bedford, and your copy of =
““Understanding Solid State I i
Electronics” will be L
despatched by return,

.. Pleasesend me, . ... ...
copylies) of Understanding
Solid State Electronics

L at £1.20 each (inc. p & p)

{Cheques should be
made payable to
« Texas Instrumants Limited)



Prem——————————————

- of an electronic ignition system, the

Cod lighting for hot parties.

. Velvet dimto full brightness ata - Economical tool
touch of the finger. Off/fon and As the light is progressively:

infinitely variable. dimmed, so the current consumption
. . drops - think of itas an electric tap.
. 300 watt capacity, straight
*. replacement for standard light
¢ switeh.

4

Beta light glow makes switch easy :
tofind in the dark and consumesno
current, S

Complete kit of parts £2.80 or

made up £2.90. . i

L 413

Hot Ignition for colo |
The Jermyn'capacitor discharge ; .
ignition system.
Instant starting in all weathers.
Even with a near flat battery, the unit

will produce a full sized spark.
Just one of the many advantages

Smoother running.
Less strain on battery and starter. |
Lower petrol consumption.
Long plug life with infrequent
. adjustment (typically 20,000 miles,
gapped at .050").

No contact breaker arcing giving
long life'and less adjustment
(typically 20,000 - 25,000 miles)
STATE + or — earth
~ when ordering.

othersare:
High energy spark even at
maximum revs.

Cémplete set of parts to build it : ' Reprints of )
yourself for only £7.75, as described Save 55p {Qge two part feature are available at
in Practical Wireless and fully : p. :
approved by the author. BUY both for £1000 . .

To Jermyn Industries, 124 Vestry Estate, 'Sevenoaks, Kent. . All Prices Exclusive of V.A.T. :
Please despatch return of post ............. light dimmer kit ... light dimmer ... 1
Ignition Kits cn + OF — €ArtH . £10 pair. Enclose cheque or postal order.
 JERMYN
NAME & : .

ADDRESS

------------------- _-______..._...____..__.._....-.._.....---'—--------—--—-.—J
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= FANE 77 X 4”7 3 or 8 ohm 115
No EXT RAS GELEBS’I’O%MS"":O{? c?hxonhm 2 ??2
ALL PRICES INC. VAT ADASTRA 10” 8 or 15 ohm,
FREE! r.&ar.

285
BAKER GROUP 25
AMPLIFIERS

12”7 % or 15 ohm, 95 watt .. 8&&0
5” & ohm, 5 watt C/Mag. . 'gg
5 o0
Keletron KSA 700 747 watt 23-00
MK IT KSA 1500 15+ 15 wabt 32-50

21}” 8 obm or 64 ohm
TripletonaMkH Hi-Fi777 47 watt 27-50

SELECTION OF GOODMAN AND
WHARFEDALE SPEAKERS ALSO

AVATLABLE.
KIT FORM CABINETS--TEAK

12 x 6 with 87, 8" x 57,
3700 or 6} and 3}” cutout 275
32:00 17 3 10 x 9 with 87 or 13" x 87
cutout 2 385
18 % 11 x Svubh 13" X 8" cub
out for EMI 3! .. 4860
-TWEETER & OROSSOVER
MI 3}” 3 or 8 ohm CjMag. 110
Oam; Teraster § ax 15 sk, 10 watt Q 00
Cone Tweeter 8 ohm, 3 watt .. 110
Horn Tweeter 8 ohm, 20 watt 860
Dome Tweeter 8 ohm, 30 watt 4-00
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm) .. 110
CARTRIDGES
AQOQ GPY1/280 or GPQIIBQC
8tereo comp. .. 1.08
GP93/1 Stereo erys. . 1igh
GPM{I Steree crys. %gg

GPos/l .. .. .. 178
aprol .. L s
SONOTONE

AQ307 8-+ 8 watt 27-00 12 x
15415 watt

1
RA21G
RA310
Rotel Tuner/Amp. RX150A
SANSUI models in stock.

RECORD DECKS
Garrard 2025TC[9TIAHC[G A B 88
Bpa;

B8R MPGO/SXSH .. . 11 00
Connoisseur BD1  Kit. . o 1100
BD2 Chassis .. 29-50
SAU2 Pick-up Arm 12-25
SCUL Cartridge .. 495

RECORD DECK PACKAGES
Bazrard SP28 ML TIT/G800 C. & P.10-50
AP76/G800 C. & B, 30.00
Plinth & Cover for Garrard -

EMI 13” x 8” 3, 8 or 156 ohm
Plain .. ”
with CowAxial Tweeter
Twin Tweeter ., .

Type 250 8 ohm, 20 watt

6" 8 chm, 10 watt .

L igmlir
X 8”7 O/Mag. 5 watt
X' 5” Dualcone 8 ohm,
watt .. .

.. 44-00
. 5100

QTAHC G 8lim fit, sterco cer.
ian, 180
19 TERierse ervstal o ﬂﬁ

SC5M Stereo ceramic .
SX5H Stereo erystal .8 1 85
SX6M Stereo crystal .. 165
X5H Mono/stereo . 180

 HewssomSoToty
BIBRERSE

2
=1

MAIL ORDER DEPT.
(PW'D)

BELMONT STREET Manchester
MONTON, ECCLES 352 3nude

ELECTRONICS ll  monon, ece

ALL MERCHANDISE FULLY GUARANTEED Tel. 061-789 5268

QTAHC Steree ceramic, diam, 180

Monolstereo
(}OLDRING

G850 .
STYLI For Above Carmdges
Sapphire .

BARCL.  CARD
_ kB«NRwﬂhAccess

\G N — -

Credit Terms for Callers

BUDGET SYSTEMS

BUSH Stereo Bystem  with
independent Volume, Bass and
Treble controls on each Speaker
for oplimum reproduction. Using.

4.00 GARRARD 2025TC Auto Change
UDIKO 50KI600 ohm um-dlr Deck in delnye teak plinth and
’l‘Wa metal 4-85

cover.
590 Today’s Value £49-50,

GOND}‘KNSER MIKE 600 ohm - OUR PRICE £27-50

uni-dir. L
Cassette STICK MIKE with R. +2£1-50 p. & p.

Control onfoff switeh (25 & 12 months Guarantee by Maker,

35 mun JfPly).. 2 THIS IS A BARGAIN NOT TO
MIKE MIXERS Mono.. 410 BE MISSED!

Manb/stereo dailins 550 FRATPHORES

CASSETTES
Type Low Pin- Phil- Mems» AMSTRAD Hl’ﬁﬁA o
630

noise nacle lips
00

o — — =
A8E 115

llOLDRING GQOO Q880

MICROPHONES

CM20 Crystal Hand ‘60

CMT70 Planet smck metal, smtch
crystal ..

DMI&O Dynamxc unt- dit, ball

AHAL

oG © D

igtig

] F@@ngﬁpﬁ
g gg{gcq@ I ORO MR

et ot
FDD gu
co=ne <3

DD Gt

£1-00
120
. 7850

GXC40D Calsette .. 6495
. 7995

0885 + C

CALLERS WELCOME AT OUR
BRANCHES

Liverpool
051-236 0738

C60 35p ;l)p gnp
€90 45p 5p 9p
gmot 5He.pm ;fp 105p gE 20
assatte Mo eaner ..
BIB Steren Test Cassatta K711 (Blml{ or Heﬂ)
A%,ggﬂémgﬁa'd‘ tleaner 165 KGLL (wxeh Vol.
PLASTIC LIBRARY CASES for 5 eontrol) .
Reels 20p. 57” Reels 25p. 77 Reels 30p. E07278
CASSETTE CASES 18p Kora7
TAPES Shnd‘ IP. D.P. .-
5 20p FRO4AA ..
I’IWEW Ve
LEESSON ELI‘ACTROSEL‘.ATIC
MoHo/stereo super de luxe Svlﬁﬂ 2 75
Headphone Adaptor 2 50
Curly Bx. Lead 204t 5
IK-CAR EXTERTATNMENT SEC'.I.‘ION
Car Cﬂanem Stemu Player and
'.I.‘wo Ipe
8~tra.ck Stereo }’layer and
'l‘wo Speakers , oo 1650
SHIBUYA 8-track. Player Mainsf
Car deftaé:habée with 2 separate 20.95
sets of Spaakcars £ L] -
o Aol L f;an‘ of tcaéﬁtaxstto Spen]ﬁcemk o888
all ereo pen £r8
0742 79308 (Door Mounting) ‘e

4 New Market 5t.
08532 42708

forfast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required

4 ) )
EASY-TO-USE) (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS

. Size 1 cartons in 40/60, 60/40
ss';?’bsh alloy " arl!':i Savhit aH{Jys
f in 7 gauges 30
18 swg, 20p i/ gaug P
(illustrated).
Size 19A z
606/40 alloy Size 12REEL
18 swg, 22p for Service
Size 15 Engineers and
g 60740 alloy Elgctricians.
o 22 swg, 25p 18 swg
y \Savhit alloy. 95p

BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
_locking catch, plastic-covered handles. Case
S hardened and precision ground. Adjusts

oy to most wire sizes. Cuts and strips
= -' flex, splits plastic twin flex. 75p J

Prices shown are recommended retail, excludingVAT
From Electrical and Hardware Shops. If unobtainable, send 10p p&p direct to:
Multicore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP

938

Newest,

systam eaver

vised for storing

emall pares and

components ; re-

sistors, capaciters,

diodes, transis+

tors, etc. Rigid

plastic units, in-

terlo:k together

in vertical and

horizontal _com-

binations. Trans-

parent plastic

drawers have Iabel

slots, 1D, 2D hav

removable space dmders Build up
an‘lsme caianec for wall, bench or table top.

NITS (5" X2}* x247) £140 Dozen

DOUBLE UNITS £2- 0 D
TREBLE (3D) £2-50 for 8
DO UBLE TREBLE 2 drawers in one outer case (6D2) £3.60

ozen

for B EXTRA LARGE SIZE (6Dl)£3-40for8 Carrlage 35p Orders over £10
gﬂst free. QUANTITY DISCOUNTS! 5% in £1 for orders over £10,
4-% over £20, 10% over £50. Quotaﬂons for large quantities.
EASE ADD | ,{, VAT TO TOTAL REMITTANCE.
(Dept, PYW2), 124 CRICKLEWOOD BROADWAY,
LONDON N.wW.2 01-450 4844

oW Q4 PROJECT

UNIT “A’" (Rs, Cs, S/c's) ... £1-20
UNIT “B"" (Rs, Cs, S/c's) . . £3-88
MULTI-SYSTEM DECODER ADDITIONAL

PARTS (Rs, Cs, Pots, Switch) ... # ... £4°79
POWER SUPPLY (R, Cs, S/c¢’s T/former) o ... £2-52
PRINTED CIRCUIT BOARDS (set of 5) 1 .. £2-25

(Fibreglass, drilled, tinned)
ADDIOp P& P ADD 10), V.A.T.

S.A.E. for free list of Q4 and other kits and PCB’s for P.W. and
P.E. Projects, and with all other enquiries.

PHONOSONICS

Dept PW2,25 KENTISH ROAD, BELVEDERE, KENT, DAI7 5BW
: MAIL ORDER ONLY




TRANNIES

All orders to be sent to our new

retail shop at:—

All Prices
FULLY

afMiRop

GONNECTORS

DIN for Audic Applications

2 way }(’)illxldspea,ker Plug - 8p
4 Bush House, Bush Fair, INGL“SIVE Chassis Sochor Daswitohed i?‘,’;
HARLOW, ESSEX. ghassisD gocléft Switched ﬁ,
Telephone 37739 ‘ of VAT KITs T Sockets 1
Reg. office 1 Dockyard Station Road, 4 way Plug 15p.
©Old Harlow, Essex. We have beon appointed stociists of | o . Socket o o 18p
Amiron high quality Constraotion Kits. | © *2¥ Zla CIBE o7 2400 igll;
74 Series TTL Other xits(;:gul;i- ol i way gluxg; 4 114
4 0CKE! 311
i i UKOS Transistor tester .. ........ .
{%ﬁogﬂlgglglcmghctaﬁ Aae‘qr l.YT.T.) Diiae sm'ﬁil ég“"e}j{?’ taly i 7 way piug | 1
3 220 Signal Injector ..........
N — UK300 Four channel radio control
;hg‘;%ihéfnfyﬁyw?"’ o %; ;fqu ffg; U"gf‘;mmer ke T & TrTT ﬁg Mains Connectors
0 = K310 Radio control eive
gfﬁ,g Hz-o 2850 7448 £198 2181 Many other Kite availabte. Send for  the | Chassis Plug and Cable ended
7407 90; igz ;ig? ggg %gg Amtron Catalogue. " S:cket P?Eﬁo bt 15,4 Smal 36p
] . ! 4
7302 20p 18p 7463 20p 19 THESE KIT PRICE§ INCLUDE V.A.T. ng D2 Sma 34p
7403 20p 18p 7454 20p 18p Chassis Socket and Cable
s o | w2 P VEROBOARD GMed Flug 19 & T pass azp
o . Version —aims
;igg g:p gg; 7472 igp igp 2y » 8% 24}, ('1%: n:;asgl . miar to Piad  56p
P 7473
womoom o o8 oW e B || jack prugs (standare
D 5 ac ugs andar
e m o | o m wb iy B 5 || s vy
B b B D N 0
7412 40p 33p 7481  $1-37  #126 7% gi(m;m B 33‘,? Mono metal body 18p
7413 31 29 7482 £1-10 99, e Side entry plastic body 28p
K P P o P Pin insertion tool 57p 570 |1 Stereo plastic body T7p
7416 49p 47 7483  $1.32  £129 Spob face cutter 48y 480 1 Siereo metal body 20p
'7’:;‘) gz: ?gg %gi‘ 51‘2? géa Ek $§eRing 200 20p Line Socket mono metal 24p
5 2 ! r "
: Line Socket mono plastic 16p
7499 80p 58p 7488 49p 41 - P :
7483 $0p 58p 74RQ £1:.95 £4:99 ! | Line Socket stereo Dlastic 24D
7495 80p 53p 7490 82p 71p 74180 #2765  £8 £1 BARGA'N Line Soaksy stercolmetal . o 2
7426 36p 31p 7492 84p 5p 74181 £649  26-05 Qlifeatt) Bockey Tong (witehed) 220
7427 55p slp 7493 82p 68p 74182 £216 2202 P AGKS ie Bocket, mono (unswtiched) 159
7428 85p 78p 7494 £1-04 93p 74184 £2-69 £9-49 Sill gl T N Chassis Socket stereo switched op
7430 20p 18p 7495 £114  £1-08 74190 £308  £3.49 | £1 10 Silicon NPN FPower Transistors
7432 42 33, 7496  £1-95  £115 | 74191 £2.30 2294 (2N305) Tested/Unmarked, Miniature 3-5mm
3 . 4 X £#1 30 Plastic FET’s Unmarked{Untested
7483 8% 91 74100 2295 8958 74100 0058 §£9.80 Jacks and Sackets
7437 7 ETH 74104 £8118  £114 74193 $£253  £2.30 (similarito SNBS19)
s Wy ap | 74los €lis 6114 | a9 s3s7 @15 | f;’t&g"jﬂg;‘;“““;g o Uiestady | Jack Flug long body plastic ajen
7440 200 18 74107 48 48 74195 2242 4230 ich) 2 amp-3 amp Untested/ | Jack Piug long body metal 12p
Tl b 7o o o gsp | 7aigs 318 8200 S e ansistor PNP, like BO178 | Line Socket plastio b
7442 81p 78p 74111  £1-52 £1-40 74197 £2:18 £2-08 nt ’ Line Socket metal 14p
7443 £1-40  £1-32 74118 £1:10 80p 74198 2665 26 a DOLTYEtC, oo e*{f‘})/‘g“m%r ed. = cqy | Chassis Switched sacket 9
7444 E1'57  £162 74119 5161 152 74199 £6:65  56-05 Plastic = 2N305 nmarked/
7445  £231 218 | 74121  4%p 4gp | 74200 £26-40 49112 Uintegtels 10220 Cates .
7446  £9-81 2218 74120 £190 £1-59 £1 10 General Purpose. Fully-tested ‘SUb-minlagureTSrnm
_ . acks and Sockets
Linear Integrated Circuits * any 5 packs £4 % Jook Plog Tlasle) 1
WoOR R R B Resistors B R e g
301 8 PIN DL 46p|74lc DIL 38p 3 watt 5% carbon ip
8014 DIL 69n|741¢ 14 m DL 3% 4 watt 5% carbon ip
y : . 1 watb 169 carbon 2ip | Phono Plugs
ggiﬁ g(}?ﬁq ggp ;EC Ta08 3%p range 10 ohms to 4-7 megoht &
DL ] ¢ DIL « 40p tic (red or black) p
DI Lwattmjo2 9, ... ... 4p { Phono Plug plastic
gg; T()Iég 23‘; ;ﬁf %‘)’;5. 2‘{% range 10 ohms t0 1 megohms. i‘:ﬁ?gg&kz?‘ﬁ:s&w Screw metal top lgp
e BEm nLo f MINITRON DIGITAL Line Socket, metal 14p
3084 TOYN gaop|] THE FERRANTI INDICATOR TYPE 30I5F
guee oI B ars RADIOIC e Read 0-9 and decimals, ONLY £1-65 Co-Axial Plug
400mW ZENER DIODES BandardsAerial Plug metal 12
Electrolyti ; VOLUME CONTROLS BEY8S Serice 83 volt t0 33 volt. e e s et P
3 ectro Y IC i Potentiometers 1-99 100 plus Co Axl 1(’}‘3‘* leﬁ‘ & 9
N Carbon track 500 to 2:2M €. 7» 8p al Coup’
Capacitors Zos ge oo
P sy | S | ot R g e o) mERATY ) Rk
e type wi swite iodes 1. D p 1! p g ctifiers
4 VOLT | 16 VOLT | 40 VOLT i e
gor, g e o | o o | 16\ 2l 1| SERMR B
4 AC126 14p | BC126 26p | BCY72 1rp o :
mur gl dpewr s | adegs SO | A I |nan i |ubi e\ M) B0 e
mof)‘yy 13p 220;%}‘ 9p ;70ﬁF 19: $mall high quality type (linear ﬁgﬁ;K %g]’; ]ggigg %gll; BD]igg gg; NKT%X%; £3-19 | 1N4007 22p
4700, F  29p|680u¥  17pi680uF  28p | only). All vaives 100-5 meg ohms. | ci41x 20p | BC137 16p | BD136 50p | NKT27120p | TIPALA 70p | 18113  17p
§-3 VOLT |1000uF  170|1000ur 250 =1 watt Op each § 4¢q76 18p | BC138 36p | BD141£1-87 | NKT27420p | TIP42A 81p | BA10G 16p
Gip|1000UE  26B|9200uk  g4p | 25 watt 6ip cach | 4Gia7 18p | BClao 33p | BD142 50p | NKT27525p | 2N708 18p | BAL0O2 26D
SBul Sinja000uF  43p ACI87K 20p | BC143 33p | BF159 33p | NKT40371p | 2N930 23p | BALLS  8p
i S VoL THymsTORS A8, 8 | ot s | e i ) B B
2 . 200 D D D
dour jaier o P Sp 3ty aiy ACY17 24p|BCi47 9p | BFI78 29p 86p | 2N1613 29p | BAI54 14p
e Ienlie o) 63 VOLT | 5anpc 24p 50p 60p ACY1S 21p | BC4s. 9p | BF179 35p | NKTe13G | oN1711 28p | BAX13 14p
2500uk 18p) 4ip. 42 1 6ip " ACY10 25p | BCl49 9p | BFlos 15p 33p | a%2004 40p | BAX16 14p
M Wi Wi 8RR | Ao mien e m v e, S
20UF 4-7u¥ 4D 8 ACY21 BO15. i D 7
Io,VOLT, oir it 8 | L AT ot 1| B B 8| B 480 UL 10
99T F P ACY39 > p 33%p
3%,’:} 8§g ?38‘0”% gg’ 22‘;1&‘ 6 | SLIDE SWITCH AD140 40p | BC159 143 BF330 18p | NKT77327p | 2N2926 10p | BY127 19p
i Biiwn @l 19 | Seriedbronasws | A9 45 dan ) M, B0 | B | S0
220uF . 100ulr P P D p
Thour  1op|0000NF  88Dligoly 1z AD149 98p| BCleo 1ip | BFXs5 85p | OC23  46p | 9N3055 52p | 0Alo  2dp
ouF 10| 40 VOLT |220u7  19p | MINIATURE NEON AD150 60p | BC177 15p | BFX86 22p | OC25 45p | 2N3702 11p| 0A47  9p
10004F  1lp|6-8uF  63p|330uF 220 | LAMP! ADI61 38p | BC179 15p | BFX87 28p| OC28  50p | 2N8703 1ip | OA7T0  Sp
1500uF  20p|15uF @ip|4T0uF  26p | 240V or 110V 14 5p. 5 pius 44p | AD162 88p | BC182L 10p { BEX88 26p | 0C29  50p | 2N3704 1lp | OA7S  1lp
2200uF  24pl33uF 6ip/1000ur  4dp | each. AFil4 18p | BC183L 11p| BFY50 21p| 0C35 50p | @N3705 1ip | OA79  8p
R oo B
. AF116 18p § BCi86 33p 5 'p | OC44 D n o4
Mullard Polyester Capacitors AFil7 189 | BC219L 11p | BFY64 30p | 0C45 14 | 2N3708 11p | 0AD0 8p
AF118 99p | BC213L 1ip | BFY90 79p | 0C70 23p | 9N3709 1lp| OA91  8p
czso SERIES AF124 27p | BC2UL 119 BSX20 10p| OC7L 14p| 2N3710 1lp| QA9  8p
50V P.0. mounting: 0-01uF, 0-015, 0-022 34p. 0-033, 0-047, 0-068 4p. 01 4p. | AFi39 88p | BC2sS C407 92p| 0072 14p| 2NS711 @p | OA200 1lp
0 15, 0-22 5111 0-33 7p. 047 9ip. 068 12p. 1uF 14p 1-5uF 2Rp. 2 2ul 2711, AF239 4%1, ggzgg lgp ggg ggp 83% égp ggggﬁ égg N
€296 SER AL100 77p 2 p p n
) 22 AL102 66p | BC268 15p | C450  17p | 0C84 40361 50p
100V 0001uF,00015 0:0022, 0-0033, 0-0047 3p 00068, 0-01, 0-015, 0:022, 0:033 Bip. | ALL02 66p | o2 180 jOds0 | 1Ip | D08, | 5sp doser. (50
0-047, 0-068, 0-1 4}p. 015 Bip. 8ip. 033 12p. 0-47 14ip. h D
160V 0-01uF, 0-015, 0-022, ooss. T34T %008 Bip. 0-1 4p. 045 4p. 0 4jp." | BCloy 1ip | BC301 82p | MPEIL 42p | TIP30A 8dp | 40636 50p
0-15, 0-22 51p. 0-33 7p. 047 9ip. 0-68 12p. 14 1ajp. TuF 2%p. wouw 94p | BOl0s 1ip | BCsos 3op | drea1ls a5p | TIPS1A édp
SO

939



Exciting...the Stereo 21!

Can you really get  Until now, richly satisfying sound has always cost a richly satisfying price. But not
sound quality like any more! For an almost unbelievable £18-45, you can have Stereo 21—audio for the
this FOR LESS connoisseur! Whatever your taste in music, you can hear it on STEREO 21
THAN £19? the way its composers heard it in their dreams! Beethoven or

) Mahler . .. Ellingten or Jellyroll Morton . . . Das Nibelung
"YES, YOU CAN! or jesus Christ Superstar ... Carols from King's
WITH THE NEW -

College Chapel or the return of a Beatle . . .
STERE:OZII

everything from a prettily fluting baroque
organ to the newest pop group at full
throttle—STEREO 2! does them
all justice!
And have you ever seen a handsomer
audio installation? Compact enough
to go in a university student’s bedroom-
study, elegant enough for the suavest
penthouse pad In Town, STEREQ 12I
offers you all the pride of possession as
well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, match-
ing cpeakarc. Deocl and speaker eabinets you
simply wrap round and glue to build. Screw
in" the amplifier and connect up (all push
fit no soldering whatsoever), so simple
literally anyone can do it. Except for glue
and panel pins all parts supplicd in-
cluding full instructions—all for £18.45
(plus the cost of post and packing if
you buy by mall), and—to round
it all off—a money refund if not
satisfied if your pleasure in
STEREO 21 is not complete!
Just think—in only a few days
you could be giving your ears
the treat of a lifetime—AND

introducing your envious friends
to STEREO 21!

Power Qutput 2:7 Watts per channel and

headphone socket with automatic cut out
provision for auxiliary inputs—radio, tape, etc.
and output for taping discs. Overall Dimension:

E M l S P EA K E R S AT igsgrlfe;cr;g;o;oslifi%’n ;pp?';x.x 154%'; >(<: olrg’? li.teé ”c.! =
UNBEL'EVABLE PR'CES 15" 14A/780. Bass unit on a

950 Kit. Five matched speakers and &0 ::ﬁ:g %ziz,tiafh;:?;‘l;uze”:;
crossover unit for handling up to 50 watts RMS. and is treatepd o
:is wat%’” froml 42,,0 to 20,000 thh give a smooth frequency res-
Lge - x (approx.) higl ponse. Resonance 30 Hz. Fluse
officlency 16, 500.gauss bass unic 360,000 Maxwells. Impedance
built on a heavy diecast frame. The at l’ kHz is 8 ohms. 3" voite
four 10,000 gauss tweeters, each : TE o ;
31" dia. approx., are fed by the coil. Rec. retail price £40-80.

crossover with a critically adjusted | OUR PRICE £]8-70

Personal shoppers and mail order price

£18 .4 INCLUDING VAT
plus £1-60p + p.

Diamond stylii, if required, £1-37 extra

Specially selected pair of stereo headphones with

individual level controls and padded earpieces to
give optimum performance, if required £3-85.

signal for maximum fidelity. Imped- ______tI-50p&p

ance at | kHz is 8 ohms. Bass coil 2”, BARCLAYCARD

others 0-5”. Recommended list price Extanded Credit

£44-00. ]

OUR PRICE £25-00 £1.50 p&op Just write your order giving your Credit Card Number. Do not send your card

Goods not despatched outside U.K.

RADIO AND TV COMPONENTS (ACTON) LTD, 21C HIGH STREET
- ACTON, LONDON W3 6NG - 323 EDGWARE ROAD, LONDON W2
T V Edgware: 9 a.m. to 5.30 p.m., half day Thurs. Acton: 9.30 a.m. to
5 p.m. Closed all day Wed:; also see opposite.
Mail orders to Acton. Terms C.W.0. All enquiries Stamped Addressed Envelope

940



R(TV | C

VISCOUNT III

aboost in the output,

YISCOUNT {ll now gives you an imposing 20 watts per channel—and the price quoted is
actually INCLUSIVE QF VAT!

The money’s important, of course, but not nearly so important as velue for money! And that's
something you get in abundance with VISCOUNT HI. We design it . . . we make it . . . we sell
it direct to you-.paccing on all the economioc that come from euttmg aut middla-men! That" .
tha orly way you ean gat ce much guality for ea lietla mana

The unique VISCOUNT Il amplifier, plus ¢the Carrard SP25 Mk Il deek, plus the magnificent
Dus Type il maeshad spastiars (ar Dus Type Il for & sinall room) give you an audio installation
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en-
hance vn‘tua"y any style of interior decor! On the brushed aluminium front panel of the ampli-
fier you'll find all the facilities you need——volume, bass, treble and balance controls, plus
switchee for mono/sterco, on/off function and bass and treble filters. Plus headphone socket
on the back.

The heart-stopping timbre of Tom Jones at his most virile . . . the last lingering harmonics of a
solo performance by Heifetz or Menuhin. .., the pathos and the panache of Liza Minelli. . the
majestic sonarities of the brass band and the elfin subtleties of the virtuoso clavichordist—
hear every nuance with a fidelity that you have never experignced before!

Come and hear VISCOUNT lill H it’s inconvenient to travel, buy by pest in the confidence
that you won's be disappeinted (and with a 24-carat Meney-Back Guarantee to give you extra
reassurance). Ron’t settle for second-best!

SPEAKERS: Duo Type I Size approx. 17in X_104in X _64in. Drive unit 13in X 8in with
parasitic tweeter. Max. power 10 watts 8 ohms. Simulated Teak cabinet. £14-00 2 pair + £2:20
p. & p. Duo Type 1l Size approx. 234in- X Iliin X 9%in. Drive unit approx |3%in X 8%in
with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 20Hz to 20kHMz. Teak veneer
cabinet. £31-00 2 pair = £3:30 p. & p

PRICES : SYSTEM 1
Yiscount HIR102

S, BB T 808
2010l
2Duo Tyoellspeaicers £14.00 + 220080 gryy oNLY 249 coMPLETE

with MAG. cartridge "
/plinth & cover £I1B-00 4 £1-75p&p
total £56 20

Availabl let +£3 50
vailable co:_r;g :nely £49 00

PRICES : SYSTEM 2
Viscount RI02
amplifier £24-20 + £l p & p
2 Duo Type lll speakers £32-00 4 £3-30p & p
Garrard SP25 Mk Il wicth

MAG cartridge
plinth & cover £18-00 -+ £1-75p & p

total £74-20
Available complete £65 00 +£4

THE TOURIST PUSH-
BUTTON GAR RADIO
KIT £6-60 The TouriscPais

suitable for 12 volt
working on both negative and
positive earth vehicles. It covers
the full medium and long wave
bands. It is permeability tuned and

RELIANT Mk IV

MONO AMPLIFIER
*5 Electrically Mixed inputs.
*3 Individual Mixing controls.
*Separate bass and treble
controls common to all 5
inputs. *Mixer employing F.E.T.
{Field Effect Transistors). *Solid
State  Circuitry. . *Attractive Styling.

sturdily constructed. Output is a full 2-5
watts into an 8 ohms speaker. But the Tourist
PB will operate into any loud-speaker from 8 to |5 ohms.
Apart from the output stage, which is an integrated circuit, the only other
electronic components that need soldering are some capacitors, resistors,
etc. The kit includes a pre-built RF tuner unit, and fully modulised IF
stages which are pre-allgned before despatch As well as electronic com-
ponents this kit aiso contains 2 di d-spun alumi knobs, elegant
matching front panel, dial, washers, screws and wire.

The Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4-%in deep. -
Circuit diagram and comprehensive instructions 55p free with parts.

Fully retractable and lockable car aerial £1-37 post paid.

p.and p. 55p. Speaker w1th baffle and fixing
CAR RADIO KIT £6-60 strips £1-65, 4+ 23p p. & p. post free if

bought with the kit. Send stamped addressed envelope for leaflet.
if you can soider on printed circuit board, you can build this push-
button car radio kit. it’s simple——just foliow the step-by-step instructions.

PE TAPE LINK
CONSTRUCTORS

Suitable 3 speed tape deck, less
heads. Caters up to 5iins. spools.
240V AC mains. Unused but store

soiled hence 2(]: :asr;rer\,r.\ty.£4. 00

UNISOUND MODULES

INPUTS I. Crystal Mic or Guitar 9mV. 2. Moving coil
Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide
range of medium ouqz;\t equipment (Grama, Tuner, Monitor, Organ, etc.)
Al 250mV sensitivity. Output 20 watts into 8 , » ] .6
Cuimbletor e g G s 213750 p- & p-60p

ONLY £7.64 - 55p. p & p

For the man who wants to design his
own stereo—here’s your chance to
start, with Unisound—pre-amp, power
amplifier and control panel. No solder-
ing—just simply screw together. 4
watts per channel into 8 ohms. Inputs:
120mVY (for ceramic cartridge). The
heart of Unisound is high efficiency
1.C. monolithic power chips which
ensure very low distortion over the audio spectrum.

IN-CAR ENTERTAINMENT
AT HOME

With this elegant stereo 8 track add on unit,
audio enthusiasts now have the opportunity
to extend their systems to include the play-
ing of 8 track cartridges. Simply select your
channel, by push button, four digital lamps
adbalBS 2[ G dndlcatedc:iqané\eli selected. The Yiscount Hll, the
abulous Stereo 21 and the Unisound Modules

will accept this unit, simply ‘connect up. £1 0 60 + 90p. p. & p.

SEE OPPOSITE PAGE FOR ADDRESS DETAILS
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DIAGNOSIS |

OF all the constructional projects that you can possibly

think of, which do you think would attract the least-

interest? Before you answer, take a look at our contents
page this month and you will very likely find a clue. It is
probably understandable that test equipment does not
reach the realms of glamour in most constructors eyes,
perhaps because it does not perform an entertaining
function. But if you are always looking for entertainment
you will be missing out on the “nitty-gritty’ of the true
do-it-yourselfer.

What does test equipment conjure up in your mind on

first impact; a box of knobs, dials and meters, a standard
performance by which your other projects are compared,
or a dull horing necessity to the spectrum of your fullest
activities? All of these are confirmed to us by readers who
write to us asking for guidance in fault-finding or setting-
up.
It you have test gear, that's fine; if you bought it ready
made, you should know what it can do.for you. Most of ail
its performance and/or limitations must be compatible
with your requirements.

There are areas, however, that are either too specialised
or require only occasional application of test gear, making

the cost of outright purchase too high. This is where the .

constructor comes into his own.

This issue of Practical Wireless takes a look at some
test equipment and next month starts a series that will help
you to obtain the most from oscilloscopes. Some simple
add-on circuitry is often -useful and we will be publishing
some ideas fater with constructional details. Also in this
issue is the second part of the “Trouble Tracer" which
will be valuable for those who like to cure faults on a wide
range of radio and audio equipment,

Of special interect ic the stabilised 30 volt power supply,
designed for transistor and i.c. circuitry; this is invaluable
as a workshop “tool” or as a standby supply in the event
of failure in other equipment. We also have a neat little
unit that can be used for testing Zener diodes, and next
month's issue will include a signal generator providing
square, pulse and triangular waveforms. :

Test equipment presents an art of its own, the brick
wall on which much other equipment likes to lean. It is
security to the “home-brew” and peace of mind to the
constructor. It has even been described as the. difference
between furrowed brows and inspired genius—possessing
a magical potionthat cannot be obtained on doctor's
prescription. Probably the greatest asset of test gear ‘is
its usefulness as an electronic doctor, diagnosing
symptoms and dispensing strange ‘“noises”. You, the
constructor, are the surgeon.

M. A. COLWELL—Editor.

IIII!IIIIIIHIIIIIIIllI!lIlIlllI.'IIIIHlIII!IIl!iIIiiﬂlIllll!!!!IIlIIIIIllIIIIIIHIIllIHNlH|lwlH!lll!llIll!!Illl!IIlllIIIIlll!lI|III|||Ill|IIIIIIlIlllIllIIII!IIIIlIIHIHI"IIIIIIIHIIIIE

I

The March issue will include P.W. CRATA; a
waveform generator providing square, pulse
and triangular waveforms; a second channel
interference rejector (or pre-selector) for 10 to 30
MHz; P.W. Datacards nos. 7 and 8; a crystal
calibrator and the start of our series on using
oscilloscopes. We apologise that this latter
feature could not be started in this issue due to
an overwhelming demand on our space.

il

Further details on page 967 ‘
0
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Tandy’s here!

massive American opera-
A tion called  Tandy is now
installed at their new
warehouse premises just north of
Birmingham. Tandy "aims to ac-
quire retail outlets and issue
franchises to sell its own branded
audio, electronic components and
kits. :
Their optimism in the face of
the existing competition is to be
admired, but- has already caused
some component suppliers to
beware of the power of the fin-
ancial backing of Tandy. For
readers of this magazine, they
offer a very wide range of com-
ponents, and goods in the domes-
tic electronics field were packed
in wooden crates originating from
Taiwan. The shop at the front of
the warehouse was large and a
browser’s paradise. Our reporter,
however, arrived with some de-
gree -of concern for the RBritish
businessmen; even the launching
festivities did not deter him from
talking to the Area Sales Man-
ager in the shop. Whilst the com-
ponents side of the business was
our main interest, we were sur-
prised to find that ‘“bubble-pack”
cards bearing American prices
had also been priced in Sterling.
A glossy catalogue shows only a
part of the range, and readers
who acquire one will be surprised
to find component prices so much
higher than in most British con-
cerns.
Our reporter concluded that
Tandy must belatedly study the
British market or think again.

Sonex 74-Latest

HE Sonex, high fidelity ex-
I hibition, will be at the Post
House Hotel, London Air-
port, from March 29 to 3l1st.
The Post House ‘is ideally
situated to the M4 Motorway
and the airport giving easy access
to overseas and British visitors.
The organisers, British Audio
Promotions Limited, confidently
expect that they will be able to
provide adequate car parking
facilities close by.



IMPORTANT MESSAGE TO ALL READERS

Readers of “Practical Wireless"
and most other magazines will be
aware of the restrictions imposed by
the Government and as a result of
Trades Union action in various
industries. To ensure that you receive
your copy of “Practical Wireless” at
the earliest possible date, we have
to rely on effective communications
and delivery through the post and
by railway. We also depend on the
operation of electrical equipment and
printing machinery. Petrol and diesel
oil are vital to the needs of our job
in quick and effective processing of

editorial and advertising material.

We are sure that you will under-
stand the many problems that con-
front all of us. We therefore request
your patience and understanding
during any temporary period when
publication may be delayed.

It would help you and us enor-
mously if you make sure of ordering
your copy of “Practical Wireless” in
advance. We try to help you by
telling you a little of what will be
published in the next issue and
what you can expect in future issues
of P.W.

Electronic aid for the

disabled

engineer working for Lucas—contracted an unidentified virus

_ SBOUT five years ago, Toby Churchill—a qualified mechanical

disease which left him with a number of disabilities. These
include a complete.loss of the power of speech and a paralysed right

arm.

He conceived the idea of a portable electronic device which would
enable him to communicate with others easily and set about the task
of putting his idea into practice. After reviewing the electronic com-
ponents available, he knew that his ideas were not just a pipe dream
but a practical possibility. The Engineering Department at Cambridge
University heard of Toby’s ideas and agreed that they would form the

basis of a worthwhile project.

Very quickly the ideas became
reality. A typewriter-like key-
board was coupled to a Burroughs
‘self-scan’ display system. Circuits
were designed to allow the unit
to be powered from rechargeable
batteries.

Toby now talks to people usmg
the keyboard: the letters, words
and numerals appear in a very
easily-read form on the self-scan
display panel.

A number of people assisted
with the development of the unit
—which has been called the
Lightwriter—in many different
ways. Burroughs, keyboard manu-
facturers, Cambridge University
and Burroughs’ UK agents, Wal-
more Electronics Ltd., all played
their parts.

As a result of pressure from
friends and acquaintances with
similar disabilities, a company—
Toby Churchill Ltd.—has been set
up to manufacture the Light-
writer. The company has financial
backing and production facilities,
and it is expected that the first
units will become' available in the
first half of 1974.

V2
i,
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The heart of the Lightwriter is
the self-scan display panel which
is manufactured by Burroughs
Corporation in America and
available through the UK agents,
Walmore Electronics Ltd. It was
found that the self-scan display
was the only display device avail-
able which successfully met all
the Lightwriter’s requirements.

The display unit consists of a
long matrix of special gas-dis-
charge tubes set in cavities. The
display used in the Lightwriter
has sufficient cavities to form 32
properly spaced alpha-numeric
characters, each character being
presented in a 5 x 7 dot matrix
format.

British quhd success

BRITISH research team has
A developed a quadrophonic

sound recording and re-
production system that could be
an answer to the complex re-
quirements of broadcasting quad
while being adaptable to existing
commercial systems. The work
has been carried .out at the Uni-
versity of Reading in collabora-
tion with IMF, the broadcast
monitor loudspeaker company,
under sponsorship of the National
Research Development Corpora-
tion.

In a communication from John
Wright of IMF, the system des-
cribes a recording technology
compatible with existing disc,
tape and f.m. broadcasting and
will be publicly demonstrated at
the Sonex exhibition at the Post
House Hotel, Heathrow Airport,
in March. The system, -called
“ambisonics”, is aimed at giving
the listener the experience not
only of the spacial disposition of
the performers, but also of the
directional qualities of the rever-
berant sound, thus extending the
stereo medium beyond currently
used stereo and quadraphonics.

A full account of information
so far available has been written
for Practical Wireless and ap-
pears in this issue.

Mid-Lanark A.R.C.

- HE Mid-Lanark Amateur
I Radio Club have sent -us
details of their future pro-
gramme. On' 4th January they
will have a lecture entitled “The
Oscilloscope”’—how it works and
how to use it. A demonstration
will be given by GM8DRQ.

On 1st February there will be
an Amateur TV demonstration
by GM6ADR/T.

Meetings are held at 7.30 p.m.
in the Wrangholm Hall Commun-
ity Centre, Jerviston Road,
Motherwell. :

Visitors will be made especially
welcome and should ’phone D.
H. Plumridge (Hon. Sec.) on
Hamilton 28759 if further infor-
mation is required.
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S its title suggests, this instrument was
A designed as an electronic alternative to a
conventional. stop-watch. The main design
IreqUIrements wWere : v
(a) Good accuracy and reproducibility
(b) Simplicity
(c) Low cost
The low cost requirement ruled out a digital timer,
so an analogue circuit was used. The final circuit
gives three ranges, 0-5, 0-15 and 0-50 seconds, and
the complete instrument including case and meter
can be built for about £7.

THEORY

For a capacitor C charged to a voltage V, the

charge Q is given by:—
Q=CV..ovviviiiiiiiiiaiininin, (€))]

However, assuming the capacitor was previously
discharged, the charge Q is also equal to the integral
of the current I with respect to time t:—

Q= (Idt.:....o.oeeennnn.... 2)

If the charging current is held constant,. this

simplifies to: —
Q=It....ivueeriiiiieciennannnn.. 3)
Combining equations (1) and (3) gives: —

c
It=CV and, rearranging, t= TXV

If C and I are made numeriéally equal, the time in
seconds can be read directly as a voltage. This forms
‘the basis of the instrument. :

CONSTANT-CURRENT GENERATOR

The basic circuit of a constant-current generator
is shown in Fig. 1. With S1 open, no base current
flows, and the current shown on the meter is the
leakage current, which is so low as to be. negligible.

When S1 is closed, current flows through the zener
diode and the 1k resistor, holding the base 5-6V
below the supply voltage. Since Trl is now conduct-
ing, there is a drop of about 0-6V across the emitter-
base junction, so the emitter is held constant at SV

944 N
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below the supply voltage. This produces a’ current
of 500#A in the 10kQ resistor and, neglecting the
base current, this is also the collector current, which
is effectively constant in spite of changes in the
supply or collector voltage.

If the meter is replaced by a capacitor, Trl will
deliver a constant charging current.

HIGH IMPEDANCE VOLTMETER

If the voltage across a capacitor (say 250.F) is
measured using a conventional voltmeter (say
20k/V) the capacitor will discharge so rapidly that
accurate measurements will be impossible. If a very
much larger capacitor is used the discharge is less
rapid but leakage currents become a problem. The
solution is to use a voltmeter having a very high
input impedance.

+9v

oV

Fig. 1, left: Basic circuit of a constant-current generator. Fig. 2,
right: Circuit of high impedance voltmeter.

The circuit is shown in Fig. 2. The FET gives an
extremely high input impedance, of the order of
S00MQ so that the time-constant with a 250xF capa-
citor is abaut 35 hours! VR1 is used to set the volt-
meter to zero when the input is short-circuited.

An interesting feature of this' circuit is that the
voltmeter does not indicate the absolute value of the
input voltage but a proportion of it. However, since
all measurements have this constant multiplier
(about 0-9 in the prototype) no corrections need be
made.

R1 has no effect during-normal operation but gives
some protection against switching transients.



The capacitor used must be large enough to allow
the constant-current  transistor to operate at a
reasonable collector current but not so large that
leakage currents are a-problem. In the final circuit a
value of 250+F was chosen: Then, with the current"
at 2501A, the voltage will reach 5V in 5 seconds.

FINAL CIRCUIT

The final circuit is shown in Fig. 3a. S1 is a 3-pole
4-way switch and is used as an on/off switch and a
range selector. Sla connects the battery to the
circuit while S1b allows three different currents to
be preset. Slc, in conjunction with S3, replaces the
capacitor C1 with a fixed resistor so that a calibration
check may be made.

S2 connects the base circuit of Trl and allows a
charging current in CI to flow while it is closed.
(Alternative methods of starting and stopping the
timer are-given later in the text.)

The diodes D1 and D2 act as a low votage zener
diode and hold the base of Trl al aboul 1-2V below
the supply vo]tage as part of the constant current
' generator.

S4 short-circuits the input to the voltmeter circuit
and discharges the capacitor Cl if S3 is ‘“Normal”.
While S4 is operated VR4 is adjusted so that the
voltmeter reads zero.

y

ABCODEFGHRT)KLMROPOERSTUYWXY
F: T T o o g o e BT e B
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———"ToM1 ToR10 and
To Sic  (+ve) rotor of S1a,S1b

To —ve
line

Mounting
bracket

Fig. 3b: Layout of components on 0:1in maltrix standard Veroboard.
Remainder of components are located on front panel.

R3
R3 1k 2:2k
OFF

D1 R2 VR2
1IN914 3.3k 10k

D2

= 1IN914 R1 VR1 50
10k 22k
Tr1 4
8CY71

b 10k

S4

S3 # Calibrate”
C1
250pF

L

+ VR4 '
5 ]

<

‘Adjust zero’ *Adjust zerd” bud
& l:' - RS (with S4
S2 RS 47k closed) .
*Time 10k 30k 100k T3
2N3819
Fig. 3a: Complete circuit of the electronic stop-walch combining the circuits of Figs. 1 and 2,
CONSTRUCTION CALIBRATION

Layout is not critical, and the method of construc-
tion may be varied considerably. The prototype used
an EIf instrument case which provides a smart and
convenient housing. :

The meter should be chosen for accuracy and
readability. It need not be mounted in the case: a
multimeter set to the S5V range and connected by
flying leads would work perfectly well, although
this arrangement might be rather cumbersome. With
a 5V meter, the maximum overload that can occur
to the meter is about 50%, which should not cause
any damage.

C1 must first be checked for an acceptably low
leakage current. S1 should be set to range 1 and the
capacitor charged to about 4V. S2 should now be
released and a note made of the voltage and the
time. The voltage should be checked again 15
minutes later: it should be at least 90% of its
original value. If the voltage has fallen below 90%
the leakage current is too high and Cl must be
replaced (although it may still be suxtable for other
circuits).

There are two methods of measuring the value of
C1 given here, as alternatives.

945



vi Log VA AM 0124
Slope =mi
2.2V
18V
Slope=m2
t (seconds)’ t(seconds)

Figs. 4 and 5: Graphs to illustrate the two methods of determining
tne value of C1.

Simple method /

R11 should be temporarily wired across C1, and

the capacitor charged to about 4V. When the charg-
" ing current is stopped the voltage should fall faster

than before. Plot a graph of voltage against time,

taking readings every 15 seconds for 10 minutes.

Draw a smooth curve, Fig. 4, through the points
and note the time in seconds at 2-2V and 1- 8V t
and t, respectively.

The value of C is given by C=5(t,—t1)uF.
Example. If t1=212 seconds and t:=280 seconds,
C is 5 (280—212)=340uF.

For the mathematical]y minded, the theory of
this method is as follows:—

At any instant t; the current through the resistor
is given by V/IMQ=VpA.

For small changes in voltage, the exponential
discharge may be considered linear with time, so
that if the voltage falls from V; to V, the average
current through R11 is Vi+V,/2xA.

Hence the charge lost by C1 is V1+V,/2Xt.

But this is also equal to C(V1—V,), therefore:—

Vi + Vo
2 (Vi—Vy)

Although the purist may note that the average
voltage is less than

C= X t uF.

Vi+ V,
2

% components list

: res . The final b tfon depemfs'l:
-Iatgely on the accuracy of R5, R6, R7 and Ri1, so

- use 2% or better. R11 is used" only for calibration so-_ ;
g does not appear m :ir:ult aiagmms .

: 22k0) - VR2 10k} VRH 2k5§:1

S skaietbn pre-se&a e

VR SRQ potentfometar, linear

i aci}ot Ci. _250;&?’ 16V. see fext, Metai, 5VDC
(G. W. Smith Model SD640). Switch S1,
t'prm 3 way, break before make. 52 SPST, pusm
to-make. S3, SPCO biassed toggle. S4, SPST

h-to-make. Veroboard, ‘BatleryP  and terminal
clips. Knobs. Instrument case (West ‘Hyde
j_Dévelnpmen'ls; i Rl b ey

o -

Photograph of prototype showing Veroboard bolted to front panel
and interconnecting wiring.

the effective discharge resistance is rather less than

-1MQ, due to leakage, and these two errors tend to

cancel.

Accurate method )

For this method a table of natural logarithms is
required. If a capacitor C is charged to a voltage
Yo and allowed to discharge through its leakage
R, the voltage at time t is given by:—

V=Vo e_ C—R
Taking loganthms to the base e: —
loge V=1og. Vo 'C_R' .

Plotting loge V against t gives a straight-line graph
of slope mi= (-:‘—'I'{l (see Fig. 5).

R here represents the parallel combination of the
capacitor leakage resistance and the mput imped-
ance of the FET voltmeter. A second graph is plotted
with R11 in, parallel with CI1.

The effective resistance is now:—

RXIM - —(+R)
R_+1Mand the slope m- R

where R is in MQ and C is in uF.
] 1
my—me
(Note that both m, and m, are negative, and that
m; is the correction factor for leakage. The value

Simple algebra shows that C=

of the leakage resistance is given by R=( g—i -1)MQ.

Whichever method is used, at least three “runs”
should be plotted and an average taken to give the
value of C, R11 should now be removed.

Next the constant-current ranges must be set. If
the capacitor was measured as 390uF, as in the
prototype, the current on range 3 (0-5 seconds)



should be set to 3901A. Switch S3 to CAL and
adjust VR3 until the voltmeter indicates 3:90V.
Now switch to range 2 and adjust VR2 until the
voltmeter again reads 3-90V. Repeat using VR1 on
range 1.

Finally operate S4 and check that the meter still
reads zero. If the zero has drifted it must be re-
adjusted using VR4, when VR, VR2 and VR3 may
all have to be reset. !

+9v
' élw

33pF 33pF ]

10k

ANV

To —ve side
of R4 (Fig.3a)

N ov

1N414B* *mlma [

S2 100k - 190k
33pF % #330!’

Fig. 6: Additional bistable swilch circuit for long intervals, in place
of $4.

As it would be rather inconvenient to hold S4
operated during timing, a bistable can be used so
that S4 is pressed once to start, and again to stop
timing. The circuit is given in Fig. 6.

It is worth remembering that electrolytic capacitors normally have a

tolerance range of —50% to +100% so that the nominal 250uF
capacitor may have an actual value from 1251F to 500uF

LIGHT OPERATION OF TIMER

Another idea that was used with the prototype
was a bistable operated by light-dependent resistors,.
Fig. 7. -

Two LDR’s-are used, type ORP12. Interrupting
the light falling on LDR1 operates the bistable so
that Tr2 is conducting. which turns the ‘timer on.

+9v

N &

LDR1 LDR2
To-ve side
of R4
(Fig.3a)

>
1% b %m

__ o

Fig. 7:7In this circuit the bistable is operated by LDR's.

Interrupting the light to LDR2 restores the bist-
able so that Tr2 turns off. R8 may be altered to
a lower value which will affect the sensitivity. It
may be necessary to increase R6 and R7 to, say

100k if low gain transistors are used. | B
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Number 43

Motorola MC1566L Constant-Current Source |

and the various advantages offered by the

use of IC's are to be exploited, an input
voltage limit of 40 or, possibly, 50V is normally
necessary if the IC’s are not to be damaged.

Neil Wellenstein, an applications engineer work-
ing in Motorola’s Arizona laboratories, discovered
a means of obtaining a variable constant-current
supply with input voltages as high as 750V using a
standard regulator IC. In fact, the input voltage is
limited only by the breakdown voltage of the series-
pass transistors employed. ’

WHEN a constant-current source is required

Development

The IC used by Wellenstein was the MC1566L
which has the ability to “float” on its own output
voltage. However, when used conventionally, a volt-
age sensitive error occurs in the constant-current

. mode which is large enough to prevent the device

from being used as a precision constant-current
source. Normally the constant-current feature of the

MC1566L would only be used to provide short circuit -

protection when the device is employed as a voltage
regulator. The magnitude of the current error is

small enough to be of no consequence in this |

The MCI1566 contains a current sensing and a
voltage sensing amplifier which “float” on the output
voltage and which are supplied from an on-chip
regulator. The on-chip regulator receives its input
from ‘an auxiliary 25V supply extérnal to the chip.

When used conventionally a constant 1mA flows
from pin 3 through a resistor to earth to establish
the reference voltage for the voltage sensing ampli-
fier. The error voltage appears between pins 8 and 9.
When the device goes into the current limit mode
(short circuit conditions) part of the 1mA output
from pin 6 can flow through a diode to pin 9 thereby
upsetting the error voltage and producing a voltage
sensitive output current error.

Practicalities

Wellenstein discovered that by reversing the roles
of the voltage and the current sensitive amplifiers,
he could eliminate this problem altogether. The
accompanying -drawing shows the circuit, Fig 1. The
net effect is that any portion of the reference current
that appears in the load must pass through the cur-
rent sensing resistor R9 which cannot be bypassed as
was previously the case.

application. The maximum input voltage to the circuit is
+O—
R
b =
Try
CRe MPS-U10 i
" s 1N4O01
+ A o e L
s : = o C3 \& Tra
v oF : : o 100 1 MJE 340
won JEL JC3E 2 e Ry 10k 2Ry
W MCISEBL 100
Vin 100 0 - y CRs
=T 1N4001
Ry
\A g 5
Ce o
100n
3
h—4
CRy 1N40Ot r
» Sy
1 CRy 184001
- Com=
R, '»T
300k
e '
Fig. 1: Practical circuit of the constant-current sourcs fed from a high voltage supply.
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directional reverberant information of a live

performance inherently needs a microphone
technique responsive to the direction of arrival of
the sound and capable of delivering this directional
information.in a format suitable for recording. Such
microphones do not at present exist in a commer-
cial form, but have been improvised using tetra-
hedral arrays of cardioid microphones in promising
experiments by Michael Gerzon of the Mathemati-
cal Institute, University of Oxford.

An integrated microphone exhibiting these proper-
ties is under development’ with the assistance of
Calrec Audio. Such a microphone will sense sounds
from all directions, including those from above as
well as from all around horizontally.

Sounds having a vertical component cannot be
avoided, .and the microphone must be designed to
respond in a suitable manner so that this verti-
cal information.can either be retained or rejected
electronically later in the system according to
requirements. The signals generated from such a
microphone could be amplified and fed directly to
four loudspeakers, but not with these ‘speakers
positioned in the conventional square array.

TO record, without addition or loss. the total

Similarly the signals, for purposes of information
storage, may be fed to a four-channel tape recorder,
but again the resultant tape would not be directly
suitable for conventional playback.

By the use of suitable decoders such a tape could
be replayed through any number of loudspeakers
purposefully arranged; these arrangements speci-

fically including the commonly proposed four
speaker array or two speaker stereo or even true
mono. .

This four track tape, or the signals direct from
the microphone, may be encoded onto {wo channels
of information in such a way that allows the origi-
nal directional information to be in large measure
decoded for multi-speaker playback. The two chan-
nel signal, be it on disc, cassette or f.m. radio, is

directly suitable without decoding for stereo presen-
" tation a la Blumilein and with no more than the
usual adverse compatibility to mono when the_ two
channels are directly paralleled.

THREE CHANNEL ENCODING

The original four signals can also be encoded
onto the three audio channels potentially available

within the bandwidth of f.m. broadcasts, to provide
marginal improvement particularly in phase rela-
tionship and mono/stereo compatibility. The use of
a third channel on disc, possibly of reduced band-
width, has been advocated by Prof. Duane Cooper
of lllinois for similar reasons.

Finally, encoding the four signals onto four tracks
of tape or a multiplexed disc such as the JVC-CD4
makes optimal use of the capabilities of four
genuine audio channels and enables the full recovery -
of all information, including that of height, without
phase anomalies. Demonstrably there are more
versatile ways of employing four independent chan-
nels of information than:merely feeding them to
four loudspeakers.

COMPATIBLE QUAD

Certain of the commercial ‘quadraphonic’ systems
have features consistent with ambisonics, without
however exhibiting all its essential properties. Most
notably the Nippon-Columbia UMX system of
Cooper & Shiga comprises a compatible series of
2-, 3- and 4-channel codings basically consistent with
ambisonics although hitherto confined to pan-potting
in horizontal angle. .

The Japanese ‘Regular Matrix’ defines a poten- °
tially ambisonic 2-channel system, but is vague
about the distinction between internal and overhead
sounds: Recordings made on any of these systems
could be played back through an ambisonic system,
with limitations in what could be reproduced but
without glaring anomalies, by suitable switching
between the basic units of the ambisonic decoders.

It is apparent that true .compatibility between
different systems, numbers of communication chan-
nels, and numbers and configurations of the loud-
speakers the listener may use, can come only from
the ambisonic approach of considering how to record
the directional character of all the sound that may
reach the microphone, and then considering how
this full directional information can be collapsed
down successively to horizontal-only, stereo and
mono presentation. .

RICHER GAMUT

Experiments with systems aimed at reproducing
the true directional quality of original sound shows
how restricted are the methods of synthesis and pan-
potting in current use. Ambisonics provides a much
richer gamut of possibilities.

In so far as it is possible to imitate synthetically
the signals due to any sound that the system could
record naturally, the possible effects include a pre-
viously recorded or synthesised signal being made
to appear to recede into the distance or rush up to
the listener, changing the character of its reverber-
ance and ‘atmosphere’, swooping around the listener
or even looping the loop.

In addition there is the possibility of creating .
sounds that never existed in nature, including the
so-called ‘internal’ or ‘in-the-head’ sounds. At the
present stage of development no limits can be
placed on the possibilities thus opened up for future
developments of the art in synthesised music of
‘pop’ effects.. :
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In what is called ‘serious’ music, ambisonics can
be the means of reversing the current trend of
elaborate recording techniques coming between the

listener and the performance. It represents a return.

to the concept of creating a sound at a good listen-
ing position at the live performance, and then
recording as accurately as possible the characteris-
tics that give this sound its live quality; curely what
‘high fidelity’ reproduction is all about.

PARAMETERS

The physical basis of these developments can be
expressed in terms of wave-equation of sound. The
sound-field at a point is completely determined by
knowledge of the pressure p and the three resolved
cartesian components of fluid velocity vx, vy and V..
These four parameters can evidently be transmitted
along four communication channels each of audio-
bandwidth.

A natural way of doing so has been discussed,
with much other relevant theory,- by Gerzon, in
terms of signals representing the four spherical
harmonics of order zero and unit, namely 1, x, y, z
(where x, y and z are direction cosines and 1 repre-
sents an omni-directional component). Note that this
or equivalent methods are optimal in the use made
of four channels, and are quite distinct from the
inferior way the four channels are used in ‘quadra-
phonics’.

If attention is confined to progressive sound-waves,
without any standing-wave component, knowledge
of the three velocity components vy, vy and v, deter-
mines the pressure p uniquely except for an ambi-
guity of sign caused by the inability to distinguish

two waves of opposite phase travelling in opposite

directions.

Thus knowledge of p is partially redundant, and
this redundancy can be used to compress the in-
formation into three channels each of audio band-
width, if some limitations are accepted. With respect
to sounds arriving horizontally, the transformation
between four and three channels can be made com-
pletely reversible, so that for this application three
and four channel systems are strictly equivalent.

TO TWO CHANNELS

The possibility of compression (with some further
compromise) into two channels can be expressed

in terms of representing the direction of arrival of -

sound by the two parameters of horizontal angle
0 and vertical angle @ (i.e. azimuth and altitude

angles). Two degrees of freedom are available in °

a two channel signal, after normalisation to repre-
sent the intensity of the sound, namely the relative
amplitudes ‘and the relative phases of the signals
in the two channels. Thus by using phase informa-

tion, the three-dimensional sound field can be cor-

rectly identified.

Developments in the. realisation of the above
theoretical possibilities are the subject of current
patent applications in the UK., Canada, Denmark,
France, Germany, Italy, Japan, Netherlands, Swit-
zerland and the U.S.A.

This article is reproduced by permission of IMF
of High Wycombe. [ |
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limited by the series-pass transistor. In the case of
the MJE340 shown, the maximum input voltage is
300V. The circuit provides a constant-current output
which is adjustable from 200xA to 100mA; above
10mA take care not to exceed the ratings of the
MJE340. At both the 200xA and the 1mA settings,

~ output impedance exceeds 200M().

The 14F ‘capacitor C4 is necessary to ensure circuit
stability. However, it limits the rate at which the
voltage across the load can change in response to a -
sudden change in load resistance. This response time
can be found by multiplying the capacitor value by
the final load resistance. The instantaneous load
current is found by dividing the instantaneous output
voltage by the final value of load resistance.

The MC1566L is made to a military specification,
the ‘civilian’ equivalent being the MC1466L. The
MC1466L costs £3-30, the MPSU10 is 75p and the
MJE340 (or BD158) is 41p, all obtainable from
Jermyn Home Electronics, 112 Vestry Estate, Seven-
oaks, Kent. Add 25p for P/P plus 10% , VAT to
total cost.
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HEATHKIT for Television, Calculators,
Metal Detectors, SW Receivers, Car Radios,
Digital Clock, Burglar Alarm, Car Test
Equipment kits.

VISIT THE HEATHKIT CENTRES

LONDON -
233 Tottenham Court Road.

GLOUCESTER (Factory & Showroom)
Bristol Road, Gloucester.

HEATHKIT
Electronics
Catalogue

There:’s something for everyone
in the latest FREE Heathkit
catalogue

Choose cash or Heath Monthly Budget Plan

S p————— R e

r—F'-Iease send me a FREE Heathkit catalogue

Name

Address
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! HEATH l

Heath (Gloucester) Limited, Department: PW 2[74 — |

Gloucester GL2 6EE. Telephone 0452 29451 Schiumberger
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Ad d 5 watts RMS

A general purpose Audio i.c. for
the constructor capable of 5 watts
RMS O/P at less than 1% total
distortion, forms an ideal basis
for an excellent Hi-Fi system.
Free Data I.C. £1-50.

Data, Printed Circuit Board,
75p. Post paid.

d Hi-Fi Amplifier only requires

to mains and Ingut.
Specifications: load |n;&14-15 ohm. Output: 5 watts.
:roq;oncy response z to 3SkHz
Total distortion less’ than 1%.
I/P 1mp 100k ohm Nom.
£6-30. Post free.
Size: 140 x 80 x 45mm.
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COMPLETE QUADRAPHONIC AMPLIFIER KIT: RE 4K

A Hi-Fl kit comprising CBS SQ decoder, and four ch | main lifier. All
bullt and tested.
Specifications: X
Similar to the Quadrix system (see below) but with four channel main amplifler giving 40 watts
total peak power. P
This Is an opportunity to experience quadraphonic sound at the very minimum of cost. {Power Amp only shown
£39-00. Post free
Power Supply Extra (RE 35 psu)

RE QUADRIX

This Is a high quality CBS specification SQ decoder with Hi-Fi stereo amplifier. Designed to allow the con-
version of any stereo system to full quadraphonic performance with minimum cost, Extraordinary
new presence and reality of sound. More than 20 Watts total peak power.

Specifications:

Decoder - Amplifier

P impedance 40K ohms Power O/P 5W RMS per channel (simultaneously)
/P impedence <300 ohms Distortion at full O/P less than 1%

Nominal I/P 100mV RMS  Sensitivity tor full O/P 100mV
Front separation > 60dB Active tone control Bass +10dB, Treble +12dB at $00Hz-10kHz2
Rear separation > 20dB Load impedence 3-16 ohms
£49:00. Post free
Special Offer so ds (full quadraphoni d) available direct, NAME . it oo G005 o T oo e s oG eeennnns o A
Comprehensive list free on request. ADDRESS. ..
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R.A. Penfold '

sistors, it is capable of receiving local broad-

cast stations at reasonable volume from a
loudspeaker. In most areas it will also receive
‘several foreign stations after dark. There is also
provigion for a cryctal earpiece.

The set is self contained, having an internal 9 volt
battery (PP4), 23,in. dia. loudspeaker and ferrite rod
aerial. It tunes the medium wave band only and
measures 6 X 313 X 153in., excluding control knobs.

As the circuit uses only the minimum of com-
ponents, it is both inexpensive, and easy to construct
and has proved to be stable and reliable..It is a
feature of the receiver that once it has been con-
structed, no special alignment is required before it
can be used.

3 LTHOUGH this receiver uses only two tran-

How it works

The circuit consists of a reflexed stage with con-
.trolled regeneration, coupled to a single transistor
operated as a class A output stage.

The circuit diagram of the receiver is shown in
Fig. 1. Trl stage provides the majority of the circuit

gain. L1 is the tuned winding of the ferrite aerial,
and this is tuned by VC1. L2 couples the r.f, signal
to the base of Trl. Trl is biased by R1, and C5 plus
R2 provide 'the supply decoupling. R1 is taken to the
junction of T1-R2 so that no a.c. negative feedback is
introduced, but a certain amount of d.c. feedback is,
and this has a stabilising effect on the biasing of Trl.

The primary winding of T1 forms an a.f./r.f. load
for Trl, and an amplified r.f. signal will appear at
Trl collector. From here it is coupled via C4 to DI1.
The r.f. signal is detected by D1. It is important that
D1 has the polarity shown.

The audio signal present at the junction of D1-C3
is coupled to the base of Trl via L2 winding. Trl now
operating as an audio amplifier, with T1 primary
forming an a.f. load.

In order to increase sensitivity, and also selectivity,
regeneration is applied to Trl stage. This is the
process of feeding some of the r.f. signal at Trl
collector back to the base of Trl (via L1/L2) for
further amplification.

Trl inverts the r.f. signal, and from Trl collector
the r.f. signal is coupled via C2 to VRI1 slider, and
from here via Cl to L1/L2. VR1 controls the re-
generation, and maximum sensitivity is obtained with
this adjusted just below the point at which the circuit
breaks 4nto oscillation. It would appear logical to
connect C2 to the top of VRI, and Cl to the slider,
but when this wag tried the circuit was rather un-
stable. )

Trl and Tr2 are coupled by transformer T1, C6 .

‘providing the necessary d.c. blocking between the

base of Tr2 and the d.c. path to earth through T1
secondary. T1 is a miniature driver transformer for
two OC72’s. The -centre tap on the secondary is
ignored. Various transformers were tried and despite
differences in impedances and ratios, they all gave
virtually identical results.

Tr2 operates as the output transistor. This is biased
by R3. The loudspeaker forms the collector load for
Tr2 when the loudspeaker is in use, and R4 forms
the load when the earpiece is used. The jack socket
for the earpiece has a break contact which is used
to cut out the loudspeaker from circuit when the
earpiece is plugged in. As R4 has a relatively high
value it can be left in circuit when the loudspeaker
is being used, without having a detrimental effect on
performance. C7 introduces a certain amount of
negative feedback at the high audio frequencies
which helps to improve the audio response.
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Ferrite aerial

This is wound on a 43 X3gin. ferrite rod. This size
should be readily available. Enamelled or d.c.c. wire
is used, the exact gauge not being too important.
Something in the region of 30-32 s.w.g. is a good
choice as this is fairly easy to use, and gives a

reasonably compact winding. Fig. 2 shows the con-

struction of the aerial.

Ferrite rod 4% x ¥

|

Two layers of tape (one te
secure lead out of L1
the other to secure L2

1 L1
75 turns

/k_ i

0
4| turns |3

Fig. 2: The ferrite rod aerlfal.

As can be seen from Fig. 2, L1 winding consists of
75 turns of wire. This wound in a single layer, and
should be kept as tidy as possible, avoiding any over-
laps. The leads at each end of the coil are taped to
the rod, using insulation tape, so as to hold the coil
in place. The coil is wound slightly off centre, so that
when the aerial is mounted in the case it can be
positioned slightly away from the speaker. . :

L2 winding consists of 10 turns of wire wound over
one of the pieces of insulation tape, with a further
layer of tape placed on top of this in order to hold it
in position. The coil has a single layer, and again it
should be free from overlaps. '

The case is made from %Lein. sheet paxolin, or a
similar material. A cut-out for the speaker is made
using a coping or fret saw. This and the other holes
should be made before the various' parts are

% components list

. All4 watt, miniature e
' VR1 25kQIgg orlin with switch ..

C1. 1-8pF ceramic
. C2 10pF ceramic -
G383 0-01uF polyester
'C4  1000pF ceramic =
C5 125.F10V.W.
. C6 12 5AFZ5VW.
C7 . 2200pF ceramic

‘Semiconductors
L Tri- BCiIC e !
o T2 BCIOBC 0 e o
DY -0A9T ; : Sl

- Miscellaneous. Lo
Paxolin, fret,vetc. for case; 2%in, 8002 L.S. 3:-5mm
. switched jack socket; crystal earpiece with plug
~(3-5mm); miniature driver transformer (see text);
- #+in. % $in. ferrite rod; wire for coils (see text),
250 or 300pF variable capacitor, miniature solid
dieléctric or air spaced; PP4 battery with clips to
sujt; Veroboard for component panel; two control
. knobs, hardware. i i
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assembled. The way in which the parts fit together
can be ascertained from the diagram. A good quality
household adhesive, such as Araldite is recommended.

Two small blocks of wood approx. 34 X 5gX1lin. are
glued to the sides of the case (as shown inFig.4).The
rear of the case is held in place by two wood screws
which pass through two holes already drilled in the
back and then screw into the two small blocks of
wood. ’ T

The method of mounting the ferrite rod can be
seen in Fig. 4. The two blocks of wood on which it is
mounted measure approx. 1X3%;XY4in. and 1'g X 35X
Lin. The rod is mounted as far to the rear of the
case as possible. A 3gin. dia. hole is drilled in each of
the blocks of wood, and the rod is pushed into these
(it need not be glued). The blocks are then glued
to the case.

Some of the initial wiring can now be commenced.
This is shown in Fig. 4. This also shows the position
of the battery and Veroboard component panel.

Mounting the loudspeaker

A piece of speaker fret is glued behind the speaker
cut-out, and the speaker is then in turn carefully
glued to this. A sticky backed plastic material is used
to cover the case, and so give a smart finish.

VCl, VR1, and the jack socket can then be
mounted. VC1 may have a 3in. dia. single hole fix-
ing, but many types have a two or three hole screw
fixing. In these cases it is best to glue the capacitor
to the front panel.

Veroboard pﬁnel

With the exceptions of Cl, and R4, all the small
components are mounted on a small piece of 0-15in.
matrix Veroboard. This has the copper strips running
lengthwise. The component layout of -this panel is
shown in Fig. 3. .

If T1 is of a type, which has a mounting clip and
flying leads, the clip should be removed and the
leads cut short so that it can be treated as a printed
circuit type. . . .

VR1 +9Vv| LS

slider via $1 R4

VR1,VC1
and L1/2

|
7o)
< :
-——ta

Fig. 8: Veroboard panél component layout,
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Telephone E A Gross Hatch Plastic Power
Corner Generator £3-85 "ai

COMPLETE
TELEPHONES é compBletedkitAoff parts Iltm:lucling; 'rrinted
ircuit Boar our position swifeh gives
Normal Household Type X-hatch, Dots, Vertical or Horizental lines.

EX. G.P.O. unW£ I.ns P&P Integrated Circuit design for easy construction
o P 450 each

and reliability. A project in the Sept, '72 edition
of Television.
TELEPHONE DIALS
Standard Post Office type. Guaranteed in

Electronic Transistor ignition
working order.
oly 27 ]/2 P rposTeapackiNG 16}

>

///////////

T

/
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These are 40W and 90W Silicon Plastic Power
Translstors of the very latest desiun, avallable

n NPN or PNR at the most shatteringly low
prlces of all time. We have been selling these
successfully in quantity to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms,

Now in kit form, we offer this ‘yp to the minute”
electronic Ignition system., Simple to make,
full instructions supplied with these out-
standmg features o

W\\\\\N\\\\\\\\\_\\\\\\\\\\\\\\\\

I

iity,

\

Range 1. VCE. Mi 3 i 3
M ////” -4,/ burglar pyoof lock up and automa(ic aiarmi 5 CE. /I3 HiF_h;sz }g.zs 26-50
nogative and pocitivo compatability. This 40 Wait 23 205 185
project was a ‘‘star’’ feature in the September 90 Watt ip 24ip  22p

1973 edition of “Electronics Today Inter-
national'’ magazine. Our kit is recommended
by the ET! magazine.

OWING TO A HUGE DEMAND OUR KIT IS
NOW REDUCED FROM £7°9:

COMPLETE KIT
£6 " 6 INCL. VAT,
PP &P lip.

Ready built and tested unit£9.90inc. V.A.T.

Tested and
(Giuaranteed
Paks

4 PR e hottes- 559

Bst Reed Switches, 17 long,
Io t%”eze;ia. mg‘i\ g;eed ?’TO. SSP
ype

BYS Mixed Capacitors.
200 Approx. quantity, ssp
/ counted by weight P &P 12
Hi Mixed Resistore.
| 250 Approx, quantity )

counted by weight P &P 15p

M35 Mixed Diodes, Germ
100 ¥ omeaes ™ 55p
Marked and Unmarked.

H38 Short tead Transistors,

30 NPN Sificon Planar types Ssp

Range 2. VCE. Min. 40. HFE Min 40

12 13-25 26-50
40 Wait 3p 29p
90 Watt 38-}9 36&;) 33p
Compl y pairs matched ain at
3 amps §1p extra per pair. Please state NPN
or PNP on order.

////////////////////////////l////////////ﬂ

2

INTEGRATED CIRCUITS
We stock a large range of 1,Cs at very com-
petitive prices (from 11p each). These are all
lbxs:ed in our FREE Catalogue, see coupon
clow.

)’///

4

METRICATION CHARTS now available
This Teul A
tor carries thousands of classified references

\§ between metric and British (and U.S.A.

% measurements_of length, area, volume, liquid

TESTED & GUARANTEED
H63 4 2N3055 type NPN Sil. power 55
transistors. Below spec. devices P
He4 4 3819 N Channei FETs
N3819 in plastic case
HE5 4 40361 Type NPN Sil. transistors 55
TO-5 can comp to HE6 P

UNTESTED, UNMARKED

measure, weights ete.
Pocket Size 15p

Wall Chart 18p

LOW COST DUEL IN LINE 1.C, SOCKETS
14 pin type at 164p each | Now new low profile

W6 ;"z::s:esm%'sz;fz- i SSRY Mt 4y mpe it i fonaor S5 N 1o it n R it i
Flops BMC 94 HBT | {) 381N Channel FETs 55P BOOKS

plastic case iyne

H4 Sil Power transxstors ssp We have a iarge selection of Reference and

comp pair BD131/132

% Unmarked
Ilntested Paks

81 Germanium Transistors
PNP, AF qnd RF 55p
B66 Iso Germanium Diodes
¢ Min. glass type
B84 !00 Silicon Diodes DO-7
glass equiv. to OA200,
QA202

BSS loo Sil. Diodes sub. min.
IN914 and ING16 types
Htg Experimenters’ Pak of
IS Integrated Circuits, Data ssp
supplied
H2¢ BY126/7 Type Silicon
20 Rectifiers 1 amp plastic. SSP
Mixed voits.
H34 Power Transistors, PNP.
ls Germ. NPN Silicon ! SSP
TO-3 Can.

AR

Make a rev counter
for your car

The ‘TACHO BLOCK'. This encapsuiated

Technical Books in stock. Details are in our
latest Catalogue. Send for it TODAY. using

Over 1000000 / L
TI'aIISIStOI’S )

in stock

We hold a very large range of fully marked,
tested and guaranieed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

is still leading in vaiue

Full of Short Lead Semiconductors & Electronic
Components, approx. 170, We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
identification Chart supplied to give some

Silicon Planar Plastic Transistors

Unmarked, untested factory clearance. A
random sampling showed these to be of
remarkably high quality.

Audio PNP. similar to ZTX500, 2N3702/3,

v U
vl i
s T

information on the Transistors.
BCY70 ¢

11p P & P on this Pak.
Please ask for Pak P.1.only 559
Audio NPN. similar to ZTX300, 2N3708/9.
BC107/8/9, BC168/9 ete. G //”/’[//////////

ALL AT, 500 for £3.30, 1,000 for £5-50, 10,000 /lease send me the FREE Bi-Pre-Pak Calalogue.

for £44 P, & P. 11p/1,000 /
ALL PRICES INCLUDE 10% VAT %

/%

Our very popular 4p transistors

TYPE "' A'" PNP Silicon alloy, TO-5 can

TYPE “'B" PNP Silicon, plastic encapsulation
TYPE “'E'" PNP Germanium AF or RF

TYPE “'F'"* NPN Silicon plastic encapsulation
TYPE “G’ NPN silicon similar ZTX 300 range
TYPE “H"” PNP silicon simitar ZTX 500 range

:;’sr{gi: et £| |0p cach S 8 VARIE“%'A‘]:sj;ZY:PREs £| ) l op BUY THESE GOODS WITH ACCESS
Bl.an. K L"rn Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
: TELEPHONE: SOUTHEND (0702) 46344,

¢ Re yNo 8,
955

Please state Audio NPN or Audio PNP when
ordering.
MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 11p post and packing per ordar
OVERSEAS ADD EXTRA FOR POSTAGE
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L
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"WORTH WAITING '

A JOINT ANNOUNCEMENT FROM

]
Eddyst
dyé one

IMHOFS

Due to contractual commitments both at home
and overseas Eddystone Receivers are in short
supply. Whilst the manufacturers are doing
their best to meet these requirements we
would ask your forbearance and understand-
ing of the present delivery situation. Limited
supplies of the ever popular EC10 and EB37
will continue to be available. Apologies for the
necessity to “DIM THE LIGHT” — normal
brilliance will be resumed as soon as possible.

IMHOFS EDDYSTONE RADIO Ltd.
112-116 New Oxford St.  Alvechurch Rd.

London WCTA1HJ Birmingham B31 3PP
telephone 01 636 7878 telephone 0214752231
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PRINTED CIRCUIT KIT

BUILD 8¢ INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX '
CONTENTS: (1) 2 Copper Laminate Boards 4}inx2in. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, ete. (4) Resist. (5) Resist Solvent.
(6) nt. (7) C /D {8) 16-page Booklet Prinled Circuils for Amateurs.
(9) 2 Miniature Radio Dials. SW/MW/LW,. Also free with each kit: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone’s requirements,

EXPERIMENTER'S
PRINTEP CIRCUIT KIT

T0p
Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL 15p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Orystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector,
{3) Crystal Set with Dynamic Loudspeaker. {4) Crystal Tuner with Audio Amplifier.
(8) Carrler Power Conversion Receiver. (8) Split-Load Neglrallsed Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminigture Radio Regeivers based on the “Irilloxon” citowitr Leb vs know
ii. you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Sx:ze only 1-62in X 0-95i1 x 0-25in. (11) Wristwatch Radio 1-15in X ¢-80in x 0-55in. (12)
Ring Radio 0-7Qin X 6-70in x 0-55in. (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radie Céntrol Tone R , (15) T t Amplifier, (18) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (16) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Deteclor. (22) Transistor
Tester.‘ {23 Human Body Radiation Detector. (24) Man/Woman Diseriminator.
(25) Signal Injector. (26) Pocket Trausceiver (Licence required), (27) Constant
Volume_ln{ewom. {28y Remote Control of Models by Enduction. (29} Inductive-Loop
Trangmitter. {30) Pocket Triple Reflex Radio. (81} Wristwatch Transmitter/Wire-less
Mjcrqphone. (32) R{;in Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
i\‘mphﬁer. (35) Quality Sterco Push-Pull Amplifler. (36) Light-Beam Telephone
Photophone™. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Tra.nsm_ltter. (40) Thyristor Drill Speed Controller. (41) Light Dimmer,
(42) 1.,C. Pre-amplifier. (43) 1.C. Amplifier. (44) 1.C. Intercom. (45) 1.C. Radio. (46)
Raudive Voices Receiver. (47) Biofeedback Amplifier. (48) Drainwave Detector.
(49) Proximity Switch. (50) Laser Projector.
Plus 10 Photoelectric Circuits, S8imple Alarms, Long Range Alarms, Projector, etc.

YORK ELECTRICS, Mail Order Dept.

335 BATTERSEA PARK ROAD, LONDON, S.W.11
Rend a 8.4.8. for full details and a brief deseription of all kits and Projects.

w

RECORD CARE
Plugs Cecil Watts Dust Bug £1-20
Pact :%g pin %in Parastatic Disc Preener  45p
Pac| pin Din Antistatic Fluid 20p
Pack 135 " Jack p | Dust Bug Spares
Fact l!osaoLi»" cjlad‘ iter;'c igp (Brush & Roller) i5p
ac oudspeaker Flug 1/p | =T TETAPES
Pack 100 Phono Plug 7p Sﬁfiﬂﬁezfgfo
e s 3 | G
ac pin Socke; P : N , . .
Fack 254" Loudspesker - | Fricel€l-00lel-301¢3-20(€6-30
Socket Cassette Head Cleaner 35p

Ready-made Leads
3 pin to 3 pin Din ZONMNALILFORD TAPE
3 pin to open end 5” Standard 600it
5 pin to 5 pin Din 53" Standard 900ft
5 pin to open end 7" (Plain boxed) 1200fc
S pin to 4 phono plugs £1-00 | 7" (Westminster Boxed)
Speaker lead Din to spade 1800ft : £1-25
124t 40p | 7" Reel of Leader Tape
Extension |§?d Din plug to (Blue or green)
socket 12ft. p
All leads approx. 6ft. in length E{EA,D.PHOI_%ES 4
DIAMOND STYLI AKG K50
8TA; 9TA; 9TAHC: GP9l; Beyer DT485
$T4; ST9; EV26; GC8.All at 80p MICROPHONES

each.
Double Diamond £1.25 AKG D109
Diamond suitable for Orbit ﬁ&g Eg?ng(';

NM22; GB0O; M3D £2-25 each AKG DISOE

CARTRIDGES AKG D224
Goldring G800 £6-00 Sennheisser MD21IN
Orbit NM22 o Sennheisser MD413N
Shure 75/6 . Sony ECM50 .
Sonotone 9TAHC (Dia) . Audio RMS7F Radio Mike
Sonotone 8T4A (Dia) £210-00
Ronnette 105 (Dia) SPEAKE

RS
All prices include VAT and E.M.l. 350 Kit 8ohms £8-20
‘postage B E.M.I. 450 Kit 8ohms  £4-50

J. J. Francis Wood areen) Ltd

MANWOOD HOUSE, MATCHING GREEN, HARLOW,
ESSEX CMI7 ORS Telephone; Matching 476

PLUGS & LEADS
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PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 405285

SPECIAL OFFER
Used 19” TV Tubes. Type AW 47-91. Perfect condition. 6 months

guarantee. £3 carr. paid.

Complete untested TV Sets 19” 405-line Types £3-50 carr. and
ins. paid.

19” 625-line types untested. Complete with UHF Tuner £5-50
carr. and ins. Paid.

One Students and One Instructors Wireless Procedure Training
Set, each unit housed in a small wood box and comprises Mike,
Single L.R. Phone and connectors. Requiring Bell Battery (not
supplied) to make intercom. £I-30 post paid. .

small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains
motor with Gear train.(ex slot machine) Fair condition 60p
post paid,

L cwt. of ex Government Scrap Resistors, Panels, Gears, etc
30p carr. 80p.

Speakers removed from TV sets. All 3 ohm, 24 watts 7x4,6x4,
8 x 24. All at 27p. Post and packing 12p.

Top Quality Tape, Reel to Reel 57 LP 55p. 53” LP 60p. 77 ST &6p.
7” LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape [2p.
Jap Earpiece, 8 ohm, magnetic, 3-5 12p post paid.

Ex Equipment Valves all Tested before despatched. 3 months
guarantee on all valves. Single valves post 3p, over post paid.

ARPI2 _ 6p  EFI84 20p  PYBOI 17p
DY86 20p  PCF80 6p PY®2 10p
EB9I 5p  PCC84 6p  PY33 20p
EF80 op  PCL82 I5p U9l 20p
EBF89 I5p  PCL84 I5p  6BW7 12p
ECCBI i2p  PCL8S 20p  6F23 15p
ECC82 i2p PL36 i7p 30F5 12p
EY86 20p  PY8I 10p  30FLI 20p
EFI83 20p  PY800 I7p  30PI9 10p

ABOVE PRICES INCLUDE V.AT.




2 wood biocks for mounting

the rear of the case wood block below

Veroboard mounted on

2 wood blocks for mounting
th\e ferrite rod aerial

Overall dlmensmns
6"x 3/3 x4

e 1

SK1

T

Phones

Fig. 4: General construction and layout details.

The 10pF capacitor C2, should have its lead out

wires left full length. These can be insulated with
sleeving, but this is not essential. The free end of
C2 should not be connected to VRI1 slider until the
Veroboard panel has been mounted -

The method of mounting the board is quite simple.
A piece of wood approx. 1X3; XLin. is glued to the
inside of the front panel, at the top between the
speaker fret and VC1. The Veroboard panel is then
positioned as shown in Fig. 4, and a small wood screw
is placed through the mounting hole and screwed
tight mto the block of wood.

Tr1: Tr2
BC169C BC109C

Fig. 5: Transistor base connections.

Using the Set

For initial testing it is suggested that the earpiece

is used. If VRI1 is adjusted to turn the receiver on,
and VCI1 is then adjusted, it should be possible to
receive two or three stations, although these will
probably be rather weak. If VRI1 is rotated further
clockwise the stations should become louder. If VR1
is turned too far the receiver will begin to oscillate,
and whistles will be heard from the earpiece as the
set is tuned across the band. If the receiver fails to
oscillate, try reversing the connections of L2 winding.
The receiver is most sensitive with VR1 set just
below the point at which oscillation occurs.

As the ferrite aerial is directional, the set should
be rotated for optimum signal.

_ If the set works properly using the earpiece it
can be tried using the speaker. For satisfactory
speaker reception it will probably be found necessary
to always adjust VR1 for maximum sensitivity and
it will need re-adjustment each time the set is re-
tuned.

Conclusion

The receiver may suffer from hand capacity effects.
This is where putting ones hand near VCI tends to
slightly alter the tuning. This is a common failing of
simple circuits of this type where a single tuning
capacitor with a non-metallic chassis is used. It can
be eliminated by placing a sheet of aluminium be-
tween the front panel and VC1-VR1. The aluminium
panel should be connected to the negatwe supply.

Current consumption of the unit is approximately
11mA when using the loudspeaker and 4mA when
using the earpiece. : n

OSCILLOSCOPE TECHNIQUES

Part 1 l;f this series due to commence in this issue has
been held. over until the March issue because of
pressure on editorial space.
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Ireless

ractically

commentary by HENRV

No.

of our exalted boffins are

dreaming up neéw ways of
overcoming noise. No, not polish-
ing up Dolby—those lads are
quite capable of effecting refine-
ments themselves; you should see
the .latest Japanese version of the
Dolby-B circuit, shorn of all but
its essentials!

There are alternatives. Now
that f.m. broadcasting has become
and will continue te become, an
everyday part of our lives, some
means of bettering signal-to-noise
ratio is needed. What we suffered
from mono, because we could
make a direct and favourable
comparison with a.m., is intoler-
able when ‘we listen to stereo
v.h.f. broadcasts.

This is partly psychological. In
this country, some parts at any
rate, stereo radio is very new: in
some parts, still a vague promise.
We tend to want our money’s
worth. We listen more intently.
We wait, with bated breath, for
some evidence that the .studio
engineer has his wires crossed
and is allowing us to eavesdrop
on a prompt from the wrong side
of the wings.

The trouble,
deeper. We

TE_LL it not in Gath. Certain

however, goes
now have the

artistes aware of anti-noise pos-
sibilities; feeling they may have
been cheated out of their full
whack of exposure unless the
engineering department has done
its damnedest. Can you imagine

Evesdrop on a prompl.
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someone like Arthur Garratt chat-

ting scientifically to us without .

the full benefit of every decibel
available; or James Burke, let
alone Raymond Baxter, doing a
‘what’s to come’ piece without the
full armoury of technics at their
backing?

Henry was particulaily amused
by the Larry Adler comment that
Woman’s Own would not let him
retain his title for an article:
‘What kind of noise annoys an
Oistrakh?’ They etiolated it to:
‘No Noise is Good Noise.’

Beneath the levity is a serious
question. What sort of noise
would annoy an Oistrakh? Cer-
tainly not always the same sort
of noise that perturbs ordinary
mortals like you and me. Noise
is a subjective thing. In an iron
foundry, Thor could bash on
regardless, but while I am tapping
cut this piece, the clack of a pair
of platform soled shoes beneath
my window can be utterly dis-
tracting. Well, I mean, they have
a new au pair just down the
road . ..

In the middle of the night, noise
is the breathing of a wayward
moth. To Patrick Moore, 1420MH2
is probably the béte mnoir fre-
quency*, while to sundry girl
operatives in a factory, constant
vibrations at 37Hz caused genuine
excuses for sick headaches.

Probably the noise that would

-annoy an OQistrakh would be a

second fiddle slightly out of tune
in the opening of the Bach Double
Violin Concerto. You can’t do
much about that with Dolby.

Trouble with the f.m. broadcast
situation is that everybody has to
be in on the act, or there is no
point in applying signal tailoring.
The other trouble, less often
mentioned, is that current sys-
tems act on signals below a
certain arbitrary level and within
certain frequency bands. Which
is all very well, but what about
the background noise that ac-
companies some high level sounds
and can still be heard?

Broathing of a2 wayward moth.

Studio types will tell you that
“compandor” systems carry that
particular penalty. Get a few of
those big bass drum thwacks in
the Panufnik “Heroic Overture”
overriding a musing woodwind.
and the processing inserts a
‘noise swish’ that has become so
much a familiar phenomenon to
us that we think the live per-
formance lacks something.

Just like the old lady who
complained after a concert that
the orchestra did not sound as
‘mellow’ as on her pre-transistor
radiogram.

Even the best BBC boffins will
not be able to reinsert her “lost”
frequencies in the right propor-
tion. They cannot even do much
to restore power lost to you by
your distance from the receiver.
[t is a point not aired often
enough by those hi-fi 'salesmen
who insist (metaphorically) on
assuring customers that they can
get good stereo on a discarded
clothes-line! That is, transmitter
power will not of itself determine
the range of broadcast reception.
This is determined by the height
of the aerial, the topography of
the earth, humidity, temperature
and other atmospheric mysteries.
What the extra power does is
precisely what we are here con-
cerned with: it improves the
signal-to-noise ratio.

* 14920MHz is the radiation fre-
quency of the neutral hydrogen
that results from the collision of
hydrogen atoms: the intergalactic
wavelength.



YAT ES ELECTRONICS [IFymyms

(FLITWICK) LTD. Extatavye s sanias S s ferigiens ol
ELSTOW STORAGE DEPOT , HGEkeEst, Spprese et
KEMPSTON HARD w 1K R Callers Weicome Men. to Sat. 9 a.m. 5 pm.
BEDFORD . PLEASE ADD 109, VAT
RESISTORS . ‘ MULLARD POLYESTER CAPACITORS C296 SERIES

+W Iskra high stability carbon film—very low noise—capless construction. | 400V: 0-00iuF, 0-00154F, 0-0022u4F, 0-0033uF, 0-0047uF, 24p. O-0068uF, 0-0IuF,
iW Mullard CR25 carbon film—very small body size 7°5 x 2'5 mm. | 0 OISuF 0-0224F, 0-033xF, 3p. 0-047uF, 0-068uF, 0-luF, 4p. 0-|5uF, 6p. 0-22u4F,

W 2% ELECTROSIL TR5. . Tip. 0-334F, 1ip. 0-47uF, 13p.
Power Values Price 160V: 0-01 uF, 0-0154F, 0-022uF, 0-033uF, 0-047uF, O'068uF, 3p. 0+ 1 uF, 34p. O* 154F,
watts Tolerance Range available i-99 100+ | 4ip. 0-224F, Bp. O- 33uF, ép. 0-474F, 74p. 0-68uF, lip. |-OuF, IJp.
4 ‘SZA 34.‘37#52%’;‘1“ E}; :P g;gp MULLARD POLYESTER CAPACITORS C280 SERIES
i 2& e b £z 88 3P 1250V P.C. mounting: 0-01xF, 0- o|5m=. 0-0224F, 3p, 0:033uF, 0:-047uF, 0-0684F,
I 1097 A TRy & i 085 3§ luF 4p. O-I54F, 0 224F, 5p. 0-334F, 6ip. O-47uF, 8}p. 0-684F, lip. |-0uF,
¥ 9% Jgron Ei2 e 0.8 | U3p. 1-54F. 20p. 2:2uF, 24p.
5 ‘oeé’ 'ac100 El2 ép 5.5p | MYLAR FILM CAPACITORS 00V | CERAMIC DISC CAPACITORS

Quantity price applies for any selection. Ignore fractions on total order. g*g?lIIFO:L;?O?O-HSSI?FO%S%FGGSFOlélF“g: 0%:; | 100pF to 10,000pF, 2p each.

65 wars 53 Iekra rasiszors § off each velue 479 to IMg. AT I AT e oo .0, 1035 10063, 116, 130
Ei2 pack 325 resistors £2-40. E24 pack 650 resistors £4-70. . q " s /16, 15/40,

15763, 22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47/|0 47/25, 47/4 68/6-3,
8/16, 100/4, 100/10, §00/25, 150/6- 3 l50/l6. 210/4. 220/6- 3, 220/16, 330/‘4 6p 47/63»
IOO/40, 150125 220/25 330/10, 470/6" 3,7

150740, 220/40, 330/16, 1000/4, 10p:
POTENTIOMETERS 470710, 680/6- 3, 11p. 100/63, 150/63, 220/6. g IOOO/IO 12p. 470/25, 680/16, 1500/6- 2, 13p.
Carbon track 5k @ to 2MQ, log or linear (log W, lin $W). 470/40, 680/25, 1000/186, ISQOIIO 2200/6-3, I18p. 330/63, 680/40, 1000/25, 1500/16,
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p. 2200/10, 3300/6 3, 4700/4, 21p.
SoLID TANTALUM BEAD CAPACITORS 12p
SKELETON PRESET POTENTIOMETERS <TuF 38V 2-2uF 35V 224F 16V
Linear: 100, 250, 5000 and decades to 5M Q. Horizontal or vertical P.C. 0‘22#F 35v 4:7uF 35V 334F 10V
mounting (0 H mntnx) d 0-47uF 35V 6:BuF 25V A7uF 6°3Y
Sub-miniature 0-1W, Sp each. Miniature 0-25W, 7Tp each, 1 0uF 35Y 10uF 25V 100uF 3V
TRANSISTORS YEROBOARD 0.1 0.18 JACK PLUGS AND SOCKETS
ACI07 15p | AFI26 20p | BFII5 25p | QC42  12p | 2N3707 i2p 4 3 Standard screened 18p 2°5mm insulated 8
ACI26 13D |AFI3> 32m | BFI73  20p | OC44  IZp | AN370B I0p 2 H¥ 1o Jép | Standard insulated i2p 3-Smm insulated  8p
ACI27 I3p | AFI78 32p | BF177 p | OC45  i2p | 2N3709 lip 3% 24p 24: Stereo screened 35p 3-5mm screened  i3p
ACI28 15p | AFIBO  40p | BFi78  32p | OC70  12p | 2N3710 1ip| 3 27p  27p Standard socker  15p 2-Smm socket S
ﬁg;g% :%p Q{F:Il%!l ?gp g;;;g %%p 8871 :%p %N;y; ;ip 7 x 2i 75p 5Tip Stereo socket 18p 3-5mm socket 8p
P P P p | 2N381 P
ACi76 1I5p |BCIOB 2p | BFisl 32p | OC8I INf062 i2p |7 X3 ., '%F (3¢ | D.IN. PLUGS AND SOCKETS =
ACle7 - 12p | BCI09 12p | BFI4  l14p | OCBID 12p | 2N4286 200 |17 X 33 (phin) —  60p 2opin 3 pim, S pin, 1807, 5'pin 24036 pin
ACIB8 22p | BCI47 I2p | BFI9S  14p | 2N2646 60p | 2N4289 200 | {7 5 21 (plair) —  42p Plug 12p. Socket 8p.
ADI40 50p | BCI48 I2p | BFI97  I5p | 2N2904 20p | 40360 359 | 2. % § (plain) —  I2p 4 way screencd cable, I5p/metre.
ADI49 45p | BCI49 ~ [2p | BF200  32p | 2N2926 10p | 40361  35p | 2] x 3; (plain) —  I1p | © W2 screened cable, 21p/metre.
ADI¢i 33p | BCIS7 l4p | BEYS0 20p | 2N3054 58p | 40362  40p | pin insertion tool 52p  52p
ﬁa‘f} %8; gg:gg ::g gggi %gg %ﬁg%g ?gg %9'_‘%08 133 Spot face cutter 4%.: ;%p wm\f’rznv !LIMlliIATOR . £1.50
AEIi5 200 | BCIB7  22p | BUYI05 225p | 2N3703 I2p | ZTX300 18p | Tt 50 pins 209 20p maine powep siipply.'Same isias aseeny
AFI16 20p | BDI3] 75p | OC26 45p | 2N3704 13p | ZTX302 20p
AFII7 20p | BDI32 75p | OC28 50p | 2N3705 12p | ZTX500 i5p
AFII8 38p ' BDI33 73p ! OC35 50p [ 2N3706 1ip | ZXT503 20p | LARGE (CAN) ELECTROLYTICS
1600uF 64V  T4p 2500uF 64V 80p 4500uF 16V 30p
BOour S0V san  Boour 'Tev Bop  Sooour v £i-io
u P ul P u 3
ZENER DIODES | WIRE WOUND POTS. 3W, 10, 25
g *“> | HIGH VOLTAGE TUBULAR CAPACITORS--1,000 VOLT
400mW 59 3-3V to 30V, 12p. | 500 and decades to 100k, 35p. 0-01x 2F :g g ?4;“': :;p s ¢ 2;": :gp
0-0224F P ul P 4Tu P
POLYSTYRENE: CAPACITORS 160V 24%
Ré%’?l%?ik SIGNAL 10pF to 1,000pF EI2 Series Values, 4p each °
BY 127 1250V 1A 12p OABS e
TN4001 50V 1A 7p OA%0 5p
fiA002 100Y i H A 3P| SMOKE AND COMBUSTIBLE GAS DETECTOR--GDI
1N4006 800V 1A IO; TN4148 5: The GD! is the world’s first semiconductor that can convert a concentration of gas
1N4007 1000V A 10p | BAIll4 8p|or s:)nok; ur:’to zndelectru:al sngn:l 'If;)el sensor de:rheaseshnz electrical r:sustance whden
it absorbs eoxidizing or combustible gases suc as rogen, carbon monoxide,
propane, aicohol, North Sea gas, as well as c;:rboz\-dust comamn"!g alr or"
SLIDER POTENTIOMETERS BRUSHED Eaerta o i rer e S, Sugamized without
86mm x 9mm x 16mm, length of track 59mm. ﬁkHE‘g;"U" Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but
- " . excluding case. Mains operated detector £5-20, {2 or 24V battery operated audible
SINGLE 10K, 25K, 100K log. or lin. 40p. B'?n":;;-in”ro alarm £7-30. As above for PP battery, £6-40,
DUAL GANG, 10K + 10K etc. log. or fin. 60p. | gin'% Jin"7m © PRINTED BOARD MARKER *7p
KNOB FOR ABOVE,. 12p. Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow te
THYRISTOKS

FRONT PANEL, 65p. 2N5060 50V 0-8A 30p :i;%.eénd immerse the board in the etchant. On removal the circuit remains in high

18 Gauge panel i2in x 4in with slots cut for use 2N5064200V0 8A 47p
with slider pots. Grey or matt black finish com- 4A
plete with fixings for 4 pots, I06D 400V 4A 55p

METERS 14” Scale-500uA, ImA, I0mA, 100mA £1-90

ALUMINILEG SO XES BULGIN MAINS CONNECTORS

AB7 23" x54"x 14"  50p ABI4 77 x 5" x 24" 84p
ABE 4" x4"x 14" . 30p ABIS 8" x6”x 3" 108p 3Pin 14A Chassis Plug  10p 3Pin 14A Chassis Socket I8p
:g?o :Z x %—iz x :%; gp ﬁg:g :8;: x 74;’”)( 3’3’” :%%p Line Socket 13p Line Plug 13p
x x P x x p .
ABIl 425" x2* &0p ABIB 127 x 57 x 3" 1200 JEHM 34 Chemfiug 109 3Pin 3A  Chassis Socket 2Up
ABI2Z  3"x2"x 1" 44p ABI9 127 x8"x 3" 160p P . Line Plug 23p
3 Pin 5A Chassis Plug 16p
Line Socket iSp 2 Pin 5A Line Plug 20p
T T ST W O’ Tos Clis Se  TOI Single 8 T
P P ip Sp ingle '
W 36p 6w &0p TOI8 Clip 5p TOI! Double 8p THER\m‘SJ)sORS 15e I\%';Al'zlz ';;;'"S SWITCH
VA1026 15p N
et
" p
;??O?I;SFORohlﬁznlss_ﬁlizrzseo\zlfvov prAmary e \\{ﬁ%gggs :gp l.INEI\:‘4 Ip‘l;n’DlL s0p
. P
MTS0/f  Ooloasaidosov  Ta 138 RSI™ . €138 74 sBnBic e
MTSOIZI 0—l9~‘..»—§r3‘::g-.ov 2A £3~sg 723 i4 pin DIL 95p
n;ggﬁ (e ararirrr VAR T & WAVECHANGE SWITCH 2Ip a9 pin o :g:
MT60/2  0-24-30-40-48-60V  2A £3 80 de Tl Y Bl 21, 2p O DIL Sockets 14 pin and 16 pin  18p
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WEYTRONIC

1-99 ¢

IN 4003 5p 4p

IN 4006 8p p

IN 4148 S5p 4dp

BC 107 12p 10p

BC 108 12p 10p

BC 109 12p 10p

BFY 50 17p 14p

2N 3055 48p 43p
TRIAC (Plastic)

8 amps 200v.

40668 (RCA) 9p 59p

8 damps 400v.

40669 (RCA) 98p 69p
DIAC

45412 (RCA) 25p 18p
LINEAR (Teledyne)

741 8 pin 39p 36p

Prompt despatch by post.
All Devices Brand New.
Please add 109 V.A.T. plus 10p postage.

Cash with order to:—

WEYTRONIC

5, ROYAL TERRACE, WEYMOUTH, DORSET

KEEPWARM ATA
COOL PRICE.

Slash central heating costs with
. AMKIT.
If you can putin electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages :

No soldering

No ‘T’ junctions

No special equipment

No leaks, no lagging, no corrosion

No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968. .
~_ Clip the coupon, and we'll tell you more. .
:-To Autocon Manufacturing Co. S

Spring House, 10, Spring Place, London, NWS5, 3BH I

I Please send your brochure telling me all about Amkit. |

NAMC oo e oo
! Address

_____________ Y p—— e

or see for yourself at: THE AMKIT D.L.Y. CENTRE,
15, Procter St.,, London, W.C.1. (opp Holborn Undgnd).

Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m.
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MEN!
GIRLY!

YOU CAN EARN £70p.w.

Plus anexcitinglfe anda secure future.
HOW?

Get into the fabulous Computer Industry now. On the ground
floor. While industry, commerce, science and governments are
desperately seeking trained personnel, Give us only four to

six weeks and we can train you in any one of the three vital
careers in computers: (1) Programming (men and girls).
(2) Operating (men and girls). (3) Key Punching (girls
exclusively).

We are the only training organisation able to
make this offer. And our teaching methods
succeed because they combine specially pre-

pared courses with equipment such as the
unique Eduputer, exclusive to us.

Thanks to our methods, people from all
walks of life have exchanged boring, under-
paid, insecure jobs for careers that have
meaning, prestige and security.

Past performance counts for nothing. Pro-
vided you have the aptitude (which we can
discover quite simply), there is no reason why §
ou should not get out of the rut and into
omorrow’s World—the fascinating world
of Computers. )

The moment you qualify—and we will help
you do just that—one of our own exclusive
appointments agencies will introduce you to
opportunities galore. Worldwide. At no cost to
you. All part of our continuing service..

‘What have you to lose by enquiring? Information
and advice are yours for the asking.

Post the coupon TODAY for full details FREE and
without obligation.

London Computer Training Services
R67, Oxford House, 9-15 Oxford Street, W.1. Telephone: 01-437 9906

Please send me your free illus-
trated brochure on training for
Computer Programming

{men and girls) (]

Computer Operating
(men and girls) [}

Key Punching
(girls exclusively [

(tick appropriatebox) | ........ Tel coveinnnennevnen



transister LT
PEEDBACK

G.R.WILDING

stages are widely used in transistor receivers

and amplifiers, since they confer the advantage
of push-pull operation without the disadvantages
of wound components. :

The bases of the output pair are directly fed from
the collector of the preceding driver stage and it only
becomes necessary to include a low value resistive
component between driver load and collector to
develop the required p.d. for establishing their no-
signal forward bias. ‘

- When germanium output transistors are used,
requiring a base/emitter p.d. of about 0-2V, a silicon
diode will develop the voltage to bias them both,
but if silicon transistors are employed, two silicon
diodes will be necessary.

Alternatively,
resistor .may be used, and shunted by a miniature
thermistor so that as ambient temperature increases,
the latter’s resistance decreases to reduce forward bias
and thus stabilise the mean operating current. In
some receivers a diode-connected transistor may be
used and, if of similar thermal characteristics to
the output pair, will compensate for temperature
changes in similar fashion to a thermistor.

Current designs employ diodes, thermistors, fixed
and variable resistors in many permutations and
some of the more common ones are shown in Fig.l
together with a typical basic transformerless .output

TRANSFORMERLESS complementary output

stage. R1 constitutes the driver collector load with"

the forward biassed diode developing the required
potential for Class B operation, R2 and R3 stabilis-
ing output transistor working and minimising their
spreads in characteristics.

When the driver collector voltage rises, b/e poten-
tial of Tr2 rises to increase its conductance, but the

b/e potential of Tr3 is reduced to lower its conduc--

tance still further from the Class B position, and
into cut-off.

When driver collector voltage reduces, the reverse
happens, so that each transistor virtually only ampli-
fies one half-cycle of the applied signal. By carefully
selecting -the no-signal operating point just above
cut-off and therefore the most curved section of the
transfer characteristic, highly efficient working with
minimum crossover distortion can be achieved.

In the latest GEC 2541/Sobell 1541 portables, the
amplifying properties of a transistor are utilised to
give particularly good bias compensation against
variations in amplifier supply voltage and ambient
temperature,

The circuit is shown in Fig.2, with the output

from a BC148 pre-amplifier being capacitively fed

to audio amplifier Tr64.
This latter stage also DC stabilises the output

a low value fixed or variable.

% (a) ®)

VA <
1077 'S’

BA 114

(e) ) 8]

Fig. 1: (a) Basic complementary push-pull output stage, obtaining blas

for the matched transistors from the voltage developed across diode.

For germanium transistors, one silicon diode will develop the required

p.d., but for silicon transistors, two silicon diodes In series will be

necessary. Fig. 1(b) to (f): Alternative methods of providing forward |

blas, showing typical values, exact values depending on transistors
) used and supply voltage.
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~ov Fig. 2: DC coupled driver and output stages
used in GEC 2541/Sobell 1541 six wave-
ggs ggg band portables. The complementary push-
3 Cco9 pull output stage is stabilised in two ways,
by Tr64 which equalises their mean
operating voltages via Tr65, and by Tr66,
co6 R87 RO3 25F which compensates their forward bias
2.5uF >150k 220 against variations in supply voltage and
s | 67 ambient temperature.
Z 4-8Vv h AC188
J Tr66 Rg“ €100
VR62 4.5V AC128  lsa-sv Rs
200 Bias =T
stabiliser Ro 1000uF
Sl ) Tr68
N AC187
‘ RFC
2:5v 1“%":
64 -L 1
C98 .
from  osone| BC148 C97  mmminF 4rav
pre-ampiifier 200pF
K , es
‘j . Fig. 3: AF circuit used in several BRC
RB8 3 0-15V . portables, utilising a saturated transistor
100k RFC Tr10 in series with the supply fo provide
) forward bias to the push-pull output stage,
ROO With Tr6 being DC -coupied to Tr7, varia-
150 tions in the former's emitter current due
o to supply or temperature changes produce
changes at the junction of R36/37 which
% effect compensating alterations to Tr10's
7 bias and the voltage developed across il.
™ e &
=
transistors, for with its emit- |—— ==
ter resistor being returned to
the junction of their emitter 2 A £ £ y
resistors, while its base is L30[
held at a fixed potential by
the R86/87/88/90 chain, any
variation in the voltage at
the output transistors emit- 5
ters produces collector cur- T
rent changes in Tr64, which, ACI55 ¢ s pri
due to DC coupling being ] = 5
maintained throughout the - AC154
circuit, alters the individual
biasing of Tr67/68 and fm
equalises their working condi- +-ﬂ -
tions. A
Normally, the voltage at  inputs
the junction of R94/95 is R3s e
—4-3V, but if this tends to ) I NGlufie g
rise due to inequalities in the  am , ¢
conductivity of Tr67/68, the = ] R38 .
emitter voltage of Tr64 will 470
also be raised to increase its e
forward bias.
Tr64’s collector current will
therefore increase and as this * e
is also the base current of %/// 1’81069

driver Tr65, the latter’s col-
lector current will increase but decrease its collector
voltage applied to the bases of the output transistors.
Net bias to Tr67 will therefore reduce, but in-
crease to Tr68 and result in a lowering of the vol-
tage at the junction of R94/95 to its original value.
Bias compensation is achieved by utilising the
voltage developed across Tr66 and VR62 to forward
bias the output transistors.
Normally, collector voltage of Tr66 is —4-8V and
emitter voltage is —4-4V, and as the junction of

962

R94/95 is —4-6V, ignoring the small voltage drop
across resistors, the output transistors are each for-
ward biassed to 0-2V. : )
Due to the collector current of Tr64 being the
base current of Tr65, the latter tranmsistor becomes
very sensitive to small changes in supply voltage
and temperature. Increases in Tr65’s collector cur-
rent produce proportional increases in the voltage
developed between the slider of VR62 and Tr66’s
emitter to reduce the c/e potential and therefore



forward bias to the output stage.

Bias for the transistors in conventional push-pull
transformer circuits is usually obtained from a
potential-divider across the supply, invariably includ-
ing a thermistor for compensation against thermal
changes.

However, several BRC receivers incorporating this
type of circuit employ a transistor specifically for
bias compensation whether from changes in tempera-
ture or supply voltage.

A typical example of such a circuit is shown in
Fig. 3 where the compensating transistor, Trl0, is
placed in series with the positive supply line to
chassis.

The emitters of the output transistors are returned
to positive by the 4-7Q resistor R38, while the bases
are taken directly to chassis via the centre-tapped
secondary of the driver transformer.

The chassis is slightly negative to positive supply
by the voltage developed across Tr10 which in turn
is regulated by the forward bias tapped from the
junction of R36/37 in the emitter lead of Tr7.

As Tr6 is DC coupled to Tr7, variations in the
former’s collector current, due to changes in supply
voltage or ambient temperature, become amplified
by the latter and produce proportional changes
across R37 to vary the bias applied to Trl0 and thus
its collector/emitter p.d.

Although worked in a highly saturated condition,
Trl0 dissipates only a small wattage since its col-
lector-emitter voltage is only a fraction of 1V.

SINGLE STAGE FEEDBACK

The simplest method of introducing negative feed-
back to one transistor stage is to omit the emitter
resistor’s decoupling capacifor, so that as emitter
voltage follows base voltage, the effective b/e poten-
tial is reduced to reduce stage gain. ,

When the emitter resistor is fully decoupled, ie,
by a capacitor large enough to hold emitter voltage
constant at the lowest frequency handled, full gain
is obtained. :

A less widely used but very effective arrangement

—17.7V
R307
10K
-15v
To R.H. channel
‘ R310
R304 2200
™
. €302
- ¢ BC149C
47nF 308
cRe Output
b C306 100nF
3 35F
R312
47K
+ve
@ossd Vi

Fig. 4: Low noise audio input stage of GEC six + six sterec unil,

forward biased from the collector, but with the AF signal largely

filtered out by decoupler €304. R306/302 therefore DC stabilise the

fransistor while the undercoupled emitter resistor R310 -introduces
negative feedback.

Stabilised supply

to tuner/IF R81 —QV
! 3300
=
i ¢ I l BC148
- -
R82 I g Output
——— 33m . -
pzves W —_
+ve

7

Fig. 5: AF pre-amplifier used in the GEC|Sobeli range of portables
forward biased by R82 directly from the collector, and applying both
negative feedback and DC stabilisation.

is to supply the base bias feed from the transistor’s
collector instead of from the It rail.

This can be done whether emitters or collectors
stem from chassis, and as well as introducing signal
negative feedback, also stabilises the transistors DC
working conditions, since an increase in I. for any
reason increases the voltage drop across the collec-
tor resistor to reduce forward bias and restore the
original position.

For DC stabilisation without signal negative feed-
back, it is only necessary to split the base bias resis-
tor and decouple the junction with a high value elec-
trolytic capacitor.

An example of such an arrangement is given by
both of the low noise audio input stages of the GEC
6-+6 stereo unit, as shown in Fig.4. . @

R312 is the collector load stemming from positive
chassis, while R306 and R302 provide forward bias
directly from the collector.

Both being of very high value, practically all the

~12V
3 |
> 1560,
R33 |
R31 5600 - '
3, 680 7%

v, 3

i

@ AD140

p.
mn
f +ve

Fig. 6: Single-ended output stage used in many Philips car radio

portables. R33 provides signal negative feedback, but not DC stabilisa-

tion, due to the primary resistance of the output transformer fonly

being one ohm. R30 is set to produce a no-signal collector current of
550 mA.

R302
33ﬂﬁ
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TAKE 20

DAVID ANDREWS

No. 57
NEON FLASHER

A series of simple transistor projects, using not more than twenty components.

for this circuit are rather few and far between

but it is, nevertheless, offered as a novelty that
some readers might like to exploit. The author recalls
seeing an. advertisement a few years ago for a
present for the “man with everything”—it was a
heated toilet seat with a built-in flasher to act as a
beacon in the dark! This circuit could possibly be
used in the latter function without risk of electrocu-
tion or perhaps it could be used as a sleep induce
in the child’s -bedroom! '

IT must be admitted that the possible applications

Operation

‘The function is to make a small neon tube flash
at a rate of about one flash per second, the driving
source being a nine volt battery. Current consump-
tion is very small, approximately 1 to 2 mA (average),
thus a small battery could power the unit for con-
siderable periods. The ' unijunction transistor Trl
Fig. 1 forms a relaxation oscillator that produces a
positive-going pulse at base bl approximately once
a second. Frequency of operation is set by R2 and
Cl. For the above quoted rate R2 ought to be 10kQ
but slower rates can be obtained by increasing its
value to 100kQ. Should faster rates be required Cl1
can be reduced in value proportionately.

The positive-going pulses from the oscillator are
fed to the emitter follower Tr2 that provides suffi-

If R2=10k,flash rate =approx. 1 per sec
=100k, flash rate=1 per 10sec

Fig. 1. Circuit of the neon flasher. R2, which, with C1, controls the
‘flash rate could be made variable using a potentiometer, Additionally,
C1 could have switched values. , :

* components list

'Rl 100chm - TH

;. ON2646
R2 10kl (seetext) &  Tr2 BC108
R3 2k - - T3 BCIOS -
S0sF(6Y) . % N1  80V.neon

€2 0-47uF (polyester)  T1. 240V[6-3V:
L INADOL: B e e s e

s " (7 b th
% % T

964

To %13v
win
Direction of 1'1mg
«—— of conductors ——
R2 o o j/ Nt -

°° To 240V

winding
of T

oo
o o

o —3 o
°
o o b

(o8]
o o ec
D BC108

I o e b1
o § o(R3 0T 200075 b2

2N2646

Dio
°

N3 0 0 o

Fig. 9. The circuit can be constructed on veroboard as shown above.
The board, lransformer and neon ramp could be fitted into a suitable
aluminium or plastic box.

cient drive to cause ‘Tr3 to go into saturation. The
rapid rise in current through T1’s primary induces
a high voltage across its secondary windings and
this causes the neon to strike. This is repeated every
time Trl goes through the conductive part of its
oscillating cycle.

D1 should not be omitted as it protects the base
collector junction of Tr3 from high reverse voltages
when Tr3 switches off. The .transformer can be any
small mains one that has a 6-3V output; note, how-
ever, it is connected into the circuit with the 6-3V
winding as the collector load and the neon con-
nected across the 240V winding. . .

TRANSISTOR BIAS & FEEDBACK

' —continued from page 963
AF signal is filtered to chassis through the de-
coupler C304.

In the latest GEC/Sobell 6 waveband portables,
negative feedback and DC stabilisation is applied
to the pre-amp stage by a 3-3MQ resistor from collec-
tor to base, further feedback being developed across
the unbypassed resistor in its émitter lead, Fig. 5.

In common with the other AF stages, this stage
is operated from the negative 9V rail, R81 and zener
diode BZY88 providing a stabilised supply for the
tuner and if. stages. }

Most transistor receivers employ a push-pull

output stage of one form or another, with a feedback
loop extending from the speaker to the driver stage,
but in some Philips car radio models, a single AD140
is used, signal feedback being provided by a 5600
resistor from collector to base.
. A typical example is shown in Fig. 6, but no DC
stabilisation is provided by the resistor in this case
since the DC resistance of the output transformer
primary is only 19, but effective signal feedback is
achieved since the output transformer’s impedance
to AF is comparatively high.

Forward bias is therefore provided by R32/R31,

_' and to a lesser extent by R33, since it is much higher

in value, while R30 sets the correct no-signal collec-
tor current at 550mA. . |



PART 2

THE TRANSMITTER

The transmitter, Fig. 6, consists of just two NES35
IC’s and a few resistors plus capacitors. More re-
sistors may be switched in as required to provide
more tones.

The transmitter uses four channel tone encoding,
but the receiver only employs two of these. - One
for ‘ON’, one for ‘OFF’—the other two. being spare
for future use. ]

As stated earlier, the simplest of the command
functions is accomplished by detecting the presence
of the ultrasonic carrier. IC2 is programmed to pro-
vide the ultrasonic carrier at the frequency of the
transducer. In the authors’s case, this was 40kHz.
The output of the 555 is a square wave fed directly -
to the transducer.

The next step is to frequency modulate the ultra-
sonic carrier. This is very simply achieved by IC1
feeding the appropriate tone into pin 5 of I1C2. The
tone frequencies can again be selected from Table A

and switched by means. of a multiway push button
unit.

ROLAND PERRY

The PCB layout is detailed in Fig. 7, and this board
fits neatly inside a Norman Rose AB7 aluminium box,
along with battery and clips. The transducer is glued
on the outside of the case. No doubt a more pleasing
arrangement could be evolved without much effort,
since aluminium boxes always betray a certain
amateurish technique. A multipurpose plastics case
will shortly be made avallable to accommodate this
requirement.

When w1eld1ng the soldermg iron around the cir-

cuit there is not much to be said, apart from “put
the 555’s in_ the right way. round ” Experience
(bitter), shows that the 555 is not one of the hardier
IC’s, and can be made defunct with very little
eﬂ'ort. The author finds a desoldering tool of some
kind is one of the most invaluable items in the -
constructor’s toolkit.
" The switch on the tone channel in the prototype
was soldered directly to the board so when desxgmng
the board, try and accommodate the switch in a
similar fashion, since it can save much time, and
should mean that wiring mistakes will not occur.
Remember that one pole of the switch on each tone
channel 1s used to switch the supply.

(@) $1,2,3,4 sta [ s2a] s3a S4a l +ov
Tone + Carrier ort on
On/Of
y S5 % Carrier only
R16.8K Stb ,/v:) On/ott
on orf c? 1OuF
R2 R3 )l
10k 390  S2b
= \\——AAN—0 C210pF
R418k - a1l 3
S3b R6 1.2k S R8 12k C6 47yF
— VWV v \-
RS 150k | p: 4 3
! & 7 0':,3,.- VR2 4 . x2
L5 ] e o ho™ | e ot
) <
R10 220 5 R7 ) -
AN 6 : 33k <R9 6
Key to Tone + Carrier 5 - 212k , 5
On/Oftf switches i
S1...Tone 1 Oft
S2..Tone 1 On L
S3...Tone 2 Oft : Clas
S4..Tone2 On_ OiyF i A==
Note: $1,2,34 are ‘ T 022k I —
spring loaded, . : >

normally ‘Off’

7.

Fig. 6. Circuit of the transm:tter or controffer, ICT providing the tones whlch modulate the carrier produced by IC2 Note :~R10 was inadvertently

omitted from components list,
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e— 4
To battery

/.——-b+9v

RPhono plug
to X2

The finished controller, the switch praoviding ‘‘carrier only” control
when required.

ALIGNING THE TRANSMITTER

1. Operation of the carrier transmitter, iCZ, is

966

checked by supplying 9V to the system. Place
the transmitter and receiver close together and
monitor the output at pin 9 or 7 of the
SN76660N. Now tune the transmitter preset on
IC2 until the meter reading deflects, indicating

sS4

S3

s2

1

SS

2.

00 00 00 OO
0 00 0C 00

[ aTE]

Completed board ready for mounting into case.

the presence of the correct ultrasonic carrier,
usually around 40 kHz.

Align the ultrasonic tone decoder module as set
out in the section on that unit. It may be useful
to monitor the output by means of an LED, to
indicate output status. The limiting resistor, Rx,
should be chosen to suit the available LED, a
typical value is 8204 for a TIL209, Fig. 3.

- —continued .on page 987
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PRACTICAL

WIRELESS

PRAGTIGA

% STARTING CONSTRUGTION STRAIGHT AWAY
IN THE MARCH ISSUE OF PRACTICAL WIRELESS

ALSO:- ,
| C WAVEFORM GENERATOR ON SALE 15t FEBRUARY

Following the unprecedented success of
Project Q4 quadraphonic sound system,
Practical Wireless brings you another top
design for the home. This is the first British
published do-it-yourself domestic high
quality tuner amplifier design that includes
a built-in cassette recorder, all at a fraction
of the cost of commercial equivalents. It is
incredibly easy te build if you have basic
experience W|th printed circuit board
assembly.

Using a prealigned module for f.m. radio;

integrated circuit preset a.m. radio, inte-

grated circuit stereo decoder and full stereo
amplification (easily extended for quad);

facilities for pick-ups and tape. Houses a

mono or stereo cassette tape recorder or
tape player, has twin tuning dials for tech~
nical—**him” and non-technical—‘‘her;
stereo pilot beacon; simple controls.
There are no fiddly tuning capacitors to
drive; the tuning dial operates voltage con-
trolled circuits by a potentiometer.

We have proudly incorporated easily a-
dopted techniques to simplify construction.

CRYSTAL HARMONIC CALIBRATOR Ik AL




of one kind or another and so the experi-
menter needs a variety of DC levels. Power
supply stability is unimportant for some circuit
designs, but many amplifiers perform better if driven
by a stabilised supply and, if it has a really low im-
pedance output, decoupling may be unnecessary. In
particular, DC amplifiers require stabilised supplies.
This stabilised supply aims at a professional per-
formance, but uses low cost components readily
available to the constructor. The output is fully float-
ing or may be used in twin pack applications (centre-
point earthed) described at the end of this article.

' ﬂ LL electronic equipment uses power supplies

BASIC PRINCIPLES

The majority of stabilised power supplies use the
- emitter follower principle where the emitter takes
up a potential slightly less than that applied to the
base of a transistor, Fig. 1. A reference voltage from
a battery or a zener diode applied to the base of this
transistor will yield an output voltage quite well
stabilised- against load and supply variations. An
NPN transistor is shown in Fig. 1, but a PNP will
perform equally well in the negative supply line.

Unfortunately, such a simple circuit is seldom ade-
quate, especially if one requires a variable output.

+ve
Fig. 1: Basic voltage
stabiliser.
(\?utput
approx
DC supply REF PP
Fig. 2: Improved per-
formance is obtained Load
by use of a difference
amplifier.
O
-ve
+ve
DC supply ! M
variable | Difference|  Output
Veer ™1 amptifier sample Load
~ve
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SUPPLY

DESIGNED AND DEVELOPED BY THE IPC TECH

AAA A

N

ic1
727

Fig. 3: A 0-30V 1A stabilised subply with
overcurrenl limiting and voltage and R1
current metering. 220 10V
S2a, 30v
|
|
S |
L
—(f( o S04 [ D5 ’
| T1 4 . 115v
} g ¥os |
{ 0 +V | 1ov
!
| .
; D2 D4
c2
N Lod d =25500
Mains 36V 3
sEupply cr b
. 25002
77
-V R3
€ VA€
-Lca 18k
:1:1100uF

Fig. 2 shows how to modify the basic circuit by
adding a difference amplifier to improve stability. A
sample of the output voltage passes to the difference
amplifier, which compares it with a reference volt-
age. The difference amplifier has a very high gain, so
that if the output voltage increases or decreases com-
pared with the reference, the transistor base voltage
immediately moves in a direction which compensates
for this change. In addition, because this action is
effective up to ripple frequencies, the circuit also
provides extra smoothing of the output.

PRACTICAL CIRCUIT

This power supply is based on the circuit of Fig. 2,
but incorporates features to overcome practical limi-
tations of the components used. Fig. 3 shows the full
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R _Sample A %
N D ) R15 .
" Reference 150k
+ve
A & : 11\ O
R10
R5 620
VR St AAf—9 c5 (see text)
50k 0 Output

o
22k 100uF
C4—a RN
1OuFT | : 2-4k j
. 4 i ) _Ve‘.>

circuit in which a transformer giving 36-0-36V RMS
supplies the basic voltage. The transformer voltage is
not very critical, windings giving between 32 and 38V
would be adequate. For convenience, a bridge recti-
fier operating as two full-wave rectifiers provides the
positive and negative voltage rails, but four separate
diodes may be used if preferred. The main positive
supply uses two 2,500uF smoothing capacitors, but a
single 5,000uF capacitor can be used if available.
Negative bias for the reference chain is provided by
D1 and D2 and smoothed by C3. )

The series regulator (emitter follower) uses a
2N3055 transistor Tr3, connected as a Darlington pair
with Trl a 2N3053 to reduce the current needed from
the difference amplifier IC1. The resistors R10/R11
which sample the output voltage are connected across
the output terminals together with C5. R10 may need

selecting to ensure that the supply will give its maxi-
mum 30-31V output. It is important that R10, R11
and C5 are mounted directly at the output terminals.
The output voltage sample from R10/R11 passes to
the inverting input of a 741 operational amplifier,
which is used because of its low cost and ready
availability. .

On range 1, which gives 0-10V, the 741 takes its
power from + 15V supplies derived from the main
voltage rails by R2, D5 and R3, D6. D7 has no func-
tion on this range. The reference voliage is set by
potentiometer VR1 which is connected between the
+ 15V rails. When switched to range 2, the whole
IC1 supply rises positively by 18-3V (D6+D7) and

" provides a new reference voltage for operating over

the 10-30V range. This arrangement is necessary be-
cause the 741 integrated circuit will swing between
+ 10V satisfactorily, but not reliably outside these
limits. However, tests show that the stabilised ranges
are in fact rather wider than specified.

Transistor Tr2, whose emitter-base junction i§ con-
nected across a 0-5Q resistor R9 in series with the

% Specification

Voltage ranges
0-10V range 1
10-30V range 2
-£5-15V twin pack range 3

Current capability
1A all ranges. Short circuit protection incorporated

Voltage stability
0-3V zero to full load
0-015V per °C
1-5% for 10% mains change

Ripple
imV off load
3mV full load

Pulse response
Full recovery in 25uS
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output, provides current limiting. As the output cur-
rent rises above 1A, the voltage developed across R9
switches on transistor Tr2. This shunts the control
voltage applied to the base of Trl, reducing the out-
put voltage to a low level. Transistor Tr2 is not
critical and a spare lying in the junk box will prob-
ably serve for this. One can test the current limiting
by supplying 5-10V at 1A and then increasing the
voltage until the current stops increasing; if this
occurs in the region of 1 to 1:-4A the unit will be
satisfactory. The current of the design model limits
at 1-2A. It is, of course, necessary to use an external
ammeter for this test.

METERING

To make a really professional job of this supply,
a metering circuit has been incorporated. However,
as meters are expensive one can omit this circuit
and instead fit a calibrated dial to the potentiometer
VRI1. This will be suitable for applications not re-
quiring accurate voltage settings. To use a meter
which differs from the one specified calculate the
appropriate series multiplier resistors.

The following examples, using a 100pA 1,2500
meter, shows how to calculate the values of the
resistors using the formula:—

Rroryr, =R meter +R series
__ Voltage range required X 1000

" Meter F.S.D. in milliamps
10 velt range (R16)

10 X 1000 _ 1 00k02

R e
TOTAL 0 N 1
Strictly one should subtract the meter resistance
from this figure, but in practice the effect is insignifi-
cant and may be neglected.

30 volt range (R14+15)
30 x 1000
R . - 9)
TOTAL 0 300k
The most satisfactory way of producing this resist-
ance is to use two 150k resistors in series; again
one may neglect the meter resistance.

Current range. Since R9 is directly in series with the
output current (apart from a small load which R10
and R11 take), it will drop 0-5V at 1A. The meter has
to read this voltage to measure the current, using a
series resistance obtained from the calculation:—

0-5 x 1000

Rrorarn, = o1 = 5,000Q
+ve rail _ +ve
P terminal
Ra
) 15v
Earth
Sl terminal
Unbalanced‘
load Ix
RB%
—ve
“verai == terminal

Fig. 4: Basic voltage divider using fwo emitter-followers.
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View with front panel open to show wiring to controls with C5 and
R10/11 mounted at the output terminals.

In this case the meter resistance is a significant part
of the total and must be subtracted to give the value
for R12 & 13 as 3,750Q. One can make this up from
a 3-6kQ in series with a 150Q resistor. Close toler-
ance resistors (2% or better) are essential for the
meter circuits.

The current range determines which meter can be
used. For example, if one used a 5mA meter the
above calculation gives a total resistance of 100Q, so
the internal resistance of the meter would have to
be not more than this.

TWIN PACK SUPPLIES

Frequently one needs a positive and a negative
supply rail to drive DC amplifiers, operational ampli-
fiers and similar circuits. For these applications one
may use two power supplies of the type described,
because a floating supply may be connected with
either its positive or negative rail earthed. Commer-
cial twin packs usually duplicate the stabiliser cir-
cuits and have additional windings on the mains
transformer. If a suitable transformer is available,
there is no reason why you should not use the same
system. However if one is content with lower volt-
ages, then the floating supply can be converted into
a twin pack for an additional cost of about £3.

If one connects two equal resistors across the float-
ing output and earths their centre point, the negative
rail will be below earth potential and the positive
rail will be above earth by an equal amount.

In practice, two resistors are unsatisfactory be-
cause the two supply rails will not remain balanced
with varying loads, but one can use instead two
emitter followers, Fig. 4. In this arrangement the
bases of the transistors are connected to a voltage
half way across the 30V supply and the emitter fol-
lows this voltage. By connecting the emitters to earth
one obtains a twin pack supply.



+ve rail

+ve
2 terminal
R17 é NN I
L35 €2 \6 Tra
{72741 2N3055 5-15v
A3
T4
Single
10-30V R10 S4 ! Earth
range A Nv 4 Twin terminal
10k
SR 7
Tr5 -
\@ 2N3791 5-15v
bHove
-ve rall terminal

Flg. 5: AddIng this circuit across the output of Fig. 3 provides an optional balanced output facility.

The simple circuit shown in Fig. 4 is also unsatis-
factory for three reasons. First, short circuits on
either of the outputs will ‘blow’ the opposite transis-
tor. Second, the wattage ratings of the transistors
limits the out-of-balance current, so that if one em-
ploys low wattage transistors, one must balance the
loads carefully. Third, because changes in the out-of-
balance current cause an excessive voltage drop in
resistor RB, the rails will not be very stable.

Fortunately, one can cure all these faults quite
simply by using high power transistors (mounted on
a heat sink) driven by ‘a feedback amplifler as
shown in Fig. 5. In this arrangement IC2 constantly
compares the output of the emitter followers with the
reference input, and maintains the balance under all
conditions. Because IC2 will not operate at very low
levels the voltage range available from this twin
pack is limited. However, the range provided
( +5-15V) is satisfactory for most applications.

Some difficulty may be experienced in obtaining
the 2N3791, used in the prototype. The Motorola
MJ2955 (also in a TO3 package) is specified as a .
PNP complement of the 2N3055 and should be a satis-
factory alternative.

View of'rear of unit showling circuit board mounted on back panel.

+15V

¢
hudie i Audio’

Earth pre-amplifier DC isolated oo
requiring Smoitier
it coupling requiring
e 30V supply

=15V

o

Fig. 6: Powering balanced and unbalanced equipment from a single
. supply.

In practice, because the very low output impe-
dance makes each rail ‘earthy’ as far as AC signals
are concerned, one can use the full 30V when the
supply is wired in this fashion. For example, it is
quite in order to connect a 30V amplifier, which is
isolated from earth, across the terminals and to use
a capacitor from a pre-amplifier connected to the
+15V supplies to drive it, Fig. 6.

CONSTRUCTION

A standard instrument case measuring 124 x 712 x
5,in. provides'a suitable unit in which to house the
power supply. Fig. 7 shows the front panel marked
out ready for drilling.

T

Fig. 7: Drilling dimensions for the front panel. Hole sizes should
suit the components used.
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Fig. 8: Layout of component and wiring sides of circuit board. All components are mounted on-terminal pins.




m n li : With the exception of the two 2500pF capacitors
% components list which are attached with insulating “P” clips to the
ms"&;

transformer, all other components are assembled on
a 6 x 3%in. 0-1 matrix plain veroboard. This is
mounted on the back panel using 6BA spacers to give
the required clearance. .

The layout of the board Fig. 8 does not pose any
problems. One can work logically through the circuit
diagram starting with the bridge rectifier at one end
of the board, and progressing through to the output
of transistor Trl at the other end. Links between
components on the circuit board and points else-
where in the unit should be made via terminal pins
on the edge of the board. Flexible wiring connects
these pins and the external components. ’

R YRR S A

T -

ASSEMBLY

First the transformer and heat sinks are mounted
inside the case, Fig. 9. Depending upon its size the
transformer may foul the output switch mounted on
the front panel, in which case it must be moved back.
The two heat sinks carrying the transistors Tr3, Tr4
and Tr5 are bolted together and attached to the side
of the case using a simple bracket. Mounting these
transistors so that their base and emitter connections
are accessible when the front and back panels are
removed makes wiring and testing easier.

Finally, the interconnecting leads have to -be
attached to the panel, transformer and pswer tran-

100PIV Bridge?
- BZYBBIC15.- 00

.oi}u nsrm?fi m sistors. The transformer wiring is kept separate and
: aﬁ&, S wired directly to the mains switch, indicator neon
e and bridge rectifier connections. The three wires

from the output terminals, namely positive, negative
and sample, are critical and are loomed together to
run directly to their respective circuit board connec-
tions.

The remaining interconnecting wiring is also
loomed together for neatness, and in consequence
wire identification is necessary. The number of wires
involved makes colour coding impracticable, so a
simple method of wire identification or masking tape
marked with letters can be used instead. As a pre-
cautionary measure wire lengths should be kept to a
minimum, but they should be long enough to allow

Trs 2NBT91 Or MJ2855-2". . o
‘Note:—The 2N3055 and MJ295 &g avajlable at -
4 163p and, 73p respectively, plus. VAT, from Jermyn

“ Home Electronics, 112 Vestry Estate, Sevenoaks, =\
- Kent. Post and packing’28p. pgr order. » & §{¥
i e o e TS “%4 it

Lo

. Miscellaneous e s the back and front panels to be laid flat. |
", 'S4 SPST Toggle. TO3 heatsin
e Electronics). TO3. Mica washer
“ . bushes (2 sets). IC socket.

e

= e L e e

v o A E
. ;"'H‘ea'c"’sinksf‘ D Tr4 ahove

; 5 e Tr5 below 3

m
Mains transformer

|

6— ——o

e ]
s | Secondaries

% ‘f*"\"
5

Fig. 9: Plan view showing mounting detalls of mains transformer and power
transistor heatsinks.
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The Sinclair Cambridge...
no other calculator is so powerful
~and so compact.

Complete kit-£24-95! ......

The Cambridge — new from
Sinclair

The Cambridge is a

new electronic

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

It offers the power to
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you cansave a
further £5-501

Truly pocket-sized

With all its calculating
capability, the Cambridge
stifl measures just

41" x 2" x 31" That means
you can carry the Cambridge
wherever you go without
inconvenience it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assémble

All parts are supplied — ali you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any ¢
queries or problems.

Total cost? Just £27:45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 —so you're
saving £5-50 ! Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it's still far and away the best
calculator value on the market.

* Uniquely handy package.
437 x 2" x 3%, weight 3% oz.
Smart black and tan styling.
* Standard keyboard. All you need
for complex calculations.
* Keys react with positive click
~when pressed. .

* Clear-last-entry feature.

* Automatic (‘implied’) constant —
no need for separate operating
button. :

* Common-sense (‘algebraic’)

logic — enter calculations just
as you write them.

* Calculates to 8 significant
digits; fully floating
decimal point positions
itself automatically.

* Clear, bright
8-digit display.

* Unwanted zeros are
suppressed.

* Display flashes to
indicate overfiow.

* Operates for weeks
on four U16-type

batteries.
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A complete kit!

The kit comes to you packaged in a

heavy-duty polystyrene container. It

contains all you need to assemble
your Sincldir Cambridge.
Assembly time ig about 3 hours.

Contents:
. Coil.
. Large-scale integrated circuit.
. Interface chip.

. Thick-film resistor pack.

. Case mouldings, with buttons,
window and light-up displayin
position.

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book —free!

If you just use your Sinclair Cambridge for
routine arithmetic —for shopping,
conversions, percentages, accounting,
tallying, and so on —then you'llget more
than your money’s worth.

Butif you want to get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of eléctronic technology.

How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact-packed 32 .
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
outcomplex calculatiohs.

— | [ — | e

Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire

Reg. no: 699483 England

VAT Reg.no:213 8170 88

Why only Sinclair can make you this offer
Thereason’s simple : only Sinclair — Europe’s largest electronic calculator
manufacturer— have the necessary combination of skills and scale.

SinclairRadionics are the makers of the Executive — the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But thatin itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only logical to combine the knowiedge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit !

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll refund your money without question. All parts are tested and checked before

* despatch —and we guarantee a correctly-assembled calculator for one year.
) Simply filtin the preferential orderform below and slip it in the post today.

Priceinkitform:£24-95 | £2.-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3:00 VAT. (Total: £32.95)

S W SEN S SN I N S S S T SN SR S SN R NS aae
PW 274

To: Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire, PE17 4HJ

Please send me Name
[[]a Sinclair Cambridge calculator kit at
£24-95 4 £2-50 VAT (Total: £27-45)
[[] a Sinclair Cambridge calculator ready
built at £29-95 - £3-00 VAT

(Total: £32-95)

*| enclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed. .

*Please debit my *Barclaycard/Access
account. Account number

s sigecsEipuz 23 1

l

I

| I

‘ I

Address I
!

I

|

|

*Delete as required. PLEASE PRINT
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button device which quickly gives the stabilis-

ing voltage of a zener diode and an indication
of its quality in a matter of seconds. The tester may
also be used to determine the polarity of the diode,
which is sometimes difficult to establish from visual
checks. The instrument may also be used as a “go”-
“no-go” tester for normal diodes.

Because of its speed and ease of use, this piece of
apparatus is therefore a must for the “Unmarked and
untested” device enthusiast and a very useful tool
for any electronics workshop. '

Although mainly for bench use, battery operation
is still desirable so the tester is therefore powered by
an internal PP9 battery.

THE CIRCUIT

Most zener diodes in use lie in the range 2V to
30V. Many such diodes will be outside the range of
a single 9V battery so some means of high voltage
generation must be available. It is possible to obtain
the voltage required by the use of two or three 9V
batteries in series but this is expensive in the long

-THIS zener diode tester is an inexpensive push-

run and the replacement of batteries can become .

tiresome. A single transistor/inverter is therefore
used to provide the required voltage from a 9V
. supply.

The inverter consists of a power transistor in an
oscillator circuit using a ferrite ring on which is
wound a high voltage secondary giving about
200VAC off load. Although the. dissipation in the

transistor is only about 1;W a 2N3055 power tran-
sistor is used as these are readily available and will
take a lot of abuse during setting up, without failure.

A ferrite ring is used in the transformer resulting
in low external radiation and high efficiency. The
AC voltage developed across the secondary winding
is rectified using a silicon bridge. In the setup
described the DC generated can reach around 250V
if there is no diode connected to the test terminals.

As can be seen from Fig. 1 the oscillator is very
simple in design. On pressing S1, the “Voltage”
switch a current flows in the collector winding caused
by the bias resulting from R1. The increasing flux
in the core causes a feedback current in the base
circuit in the correct phase to sustain oscillation. The
frequency is a function of the value of R1 and C1
and the collector winding inductance, and greatly
depends also on the load applied to the secondary
winding. The frequency resulting is in the region of -
50kHz and the current in the collector approximates
to a squarewave.

' The rectified output is applied to C3 via R2, with
the zener to be tested connected to terminals A and
B. The voltage on C3 builds up until the zener begins
to conduct, at its reference voltage. The switch S3
is used to reverse the voltage ‘applied to the zener
should it be connéected in the forward biased direc-
tion. A voltmeter connected across C3 will thus read
the zener voltage. Depression of S2, the “Quality”
switch, increases.the current in the diode to about
twice its original value. An increase in the voltmeter
reading will result due to the dynamic resistance of

%
S1
+l D1-D4 “Voltage*
IN4O04
+
R1 +
10k
+
Fig. 1: Circuit of the diode tester.
Rectifiers D1/D4 could be a single
=5C2 bridge unit. Layout of components is
10 uF not critical. Panel layout can follow
! that used by author, as in the heading
photograph.
%
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% components list

i~
Résistors '
. R1 10kQ 3W 7 . Ra 10k ;w
R2 10kQ -}W . R4 100kQ 5% }W
-Capacltors : S .
o C1 01uF polyester C2- 10uF 12V
N C3 2uF 400V’
Semlconductors : .
‘D1-D4 1N4004 "Tri (2N3055

Miscellaneous .
81,52Pu sh-to-make awitech. S3 DPDT slide
switch. Meter 500uA FSD. Terminais (2). Case,
6 x 4 x 2%in. approx. Battery PP9 (9V) and terminal
cltps Tag stnps. Ferrite rings:(2)' FX1593-(Hawnt" -
Eiectronics > Ltd, '+12.” Pritchett -St.,  Birmingham

B6 4EN, 25p a pau inc.). Insulating kit for 2N3055.

the diode but in a good zener diode the increase
should hardly be visible on the meter. The voltmeter
consists of M1 and Rm giving.a FSD of 50V.

COMPONENTS

The oscillator transistor is a 2N3055 and a speci-
men with a DC current gain of at least 30 should be
chosen. Most devices will meet this requirement but
the author has come across devices with gains as low
as 2.

c1
At { Collector] T
Base +9
! Secondary
(150 turns)
(a)
[
Perspex discs O
4BA.bolt Rings
\E % 2N3055
, H ﬂJ]_.& BN
‘ LS Tr1 o

(b)

Fig. 2: Details of the construction of the oscillator transformer and
its mounting on plate with the transistor. Two ferrite rings are used,
taped together.

The ferrite rings have plenty of space for easy
winding. There are many rings available which are
of similar dimensions and although the magnetic
properties may not be known, in a simple application
like this, most rings will suffice. A little experimenta-
tion with the number of turns in the feedback wind-
ing should result in success as the setup is far from
. critical, Fig. 2. The windings on the ring are all
pilewound. The feedback and collector windings are
made from thin insulated connecting wire. The
secondary consists of 150 turns of 30 SWG enamelled
copper wire.

CONSTRUCTION

As the layout is in no way critical most construc-
tors will have their own ideas on 'positioning com-
ponents. The only important criterion; for right-
handed people the “voltage” and “quality” buttons
should be on the right hand side of the cabinet and -
the terminals on the left, the meter being unobscured
somewhere in between. In this type of instrument
the front panel is best in thé horizontal position as
in the case of testmeters.

The transistor does not require a heatsink but may
be mounted on an aluminium bracket for conven-
ience using the usual insulating mica washer. The
transformer may also be mountcd on.this bracket.
A screened cabinet is desirable as severe radio inter-
ference can result in the low frequency end of the
RF spectrum from harmonics, when the oscillator is
running. The original unit was constructed using a
ready-made chassis size 6in x 4in x 2lin deep. The
front panel layout is shown in photographs. The
components were mounted on tagstrips which were
bolted to the chassis at convenient points.

A base plate was cut from 'yin aluminium and
four rubber feet attached, the plate held to the
cabinet with four self-tappiitg screws. The battery
was held in place with a wad of foam rubber. The
PP9 is quite heavy, however, and would best be held
in place with an aluminium bracket made for the
purpose.

Rectlfier diodes D1/D4 are mounted on a tag strip below the oscillator
transformer. Remainder of small components are on a tag strip in
lefthand compartment.

OPERATION

A zener diode may be considered as a perfect
zener in series with a resistor as in Fig. 3. The lower
the value of Rd the better the stabilisation will be.
A graph of current against voltage for the resistive
part, the zener part and a combination of the two
is shown in Fig. 4a, b and c. It can be seen that an
increase in current from A to B results in an increase
in reference voltage from a to b in Fig. 4c. If the
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Unreguiated
supply
Regulated

supply

Fig. 3: Circuit of a perfect zener diode with a series resistance
approximates the zener diode in practice.

resistive component is very small the plot becomes
as in Fig. 4d, a similar increase in current now causes
only a small change in reference voltage. In a normal
diode the situation is in Fig. 4d.

The portion of the graph marked k in Fig. 4b is
called the knee and is usually less than 1mA. The
instrument described supplies a current of over 1mA
in all cases, therefore this effect should not normally
be encountered.

Close-up of the oscillator transformer and its associated transistor
removed from case. The one turn base winding is clearly seen.

Assuming that the diode polarity is not known,
it is connected across the terminals A and B and the
“voltage” button pressed. If the voltmeter reading
is very low, say about 0-2V then this is probably
the forward biased direction, in which case the
polarity should be reversed by operation of S3, and
the voltage button pressed again. The meter will
(a) rise to the zener voltage, in which case the
“quality” button should be pressed, or (b) remain
low, in which case the diode is useless, or (c) the
voltage will continue to rise and probably go off
scale in which case it is an ordinary diode (or a
zener with a higher voltage than 50V which is
unlikely).
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Capacitor C3 is held by a ciip to the bottom of the box. A smaller’
sized capacitor could be fitted inside the hox.

-« -
o §
[ £
5 5
(9] O
K
Voitage . Voltage
(a) (b)
B B
-E -
s g
5A 5A
Q Q
kf——— kb——————
a b ab
Voitage Volitage

(c) (d)

Fig. 4: Four graphs to illustrate the operation of a zener diode as
described in the text.

Some diodes which are damaged read a high
voltage in both directions, acting as a resistor, press-
ing the quality button causing a substantial increase
in the meter reading.

Base emitter junctions of some silicon transistors
have low reverse breakdown voltages, in the region
of 5V, and act as excellent zeners. To test these the
collector lead is left open circuit and the base and
emitter leads connected to the instrument as in the-
case of a normal diode.



PART 2

Tracer can be used should prove of help. In

some cases a faulty stage may be located with
equal speed by using either the generator or the
tracer facility. But in other cases one method will be
better than the other, so the manner in which faults
can be located by either means is outlined. The same
general method of working will apply with circuits
other than those which are given as examples.

The VHF and HF oscillators produce an unmodu-
lated radio signal which produces no audio output
when tuned in with a radio receiver. This unmodu-
lated or CW signal will, however, operate a receiver
tuning meter and is used for adjusting some circuits
where modulation is not required (e.g.,, a crystal
filter).

For almost all general tests and similar purposes,
the tone generator must be switched on. The radio

B RIEF details of the way in which the Trouble-

FROUELE

frequency signal, when tuned in with a receiver, then
produces an audible tone, which is heard in the re-
ceiver speaker. The RF output is also modulated in
this way when it is applied to IF stages and an
andible indication is required from the radio receiver
or equipment being checked.

RF/IF TRACING

Fig 1 shows typical mixer and IF stages of a
receiver. Assuming no results are obtained, a meter
has shown that the correct voltage is present from
the negative to the positive supply lines, but no audio
signal is found at VR1. Therefore the fault must lie
in the mixer or IF stages. With the RF probe applied
at point 1, one or two local stations ought to be
heard on tuning round. If not, the fault is sought in
the mixer stage Tr1. Check by testing aerial and oscil-

lator coil windings for con-
tinuity and by testing

:

—-ve resistors and capacitors as
well as Trl. (More detailed
investigation of this stage is

9 possible with the generator.)
If signals are heard at

point 2 IFT1 is probably in

IFT3 order. If signals disappear at
v point 3, Tr2 is not working. So
resistors etc. in this stage
would be tested. If necessary,
a detailed check can be
$10 made along any circuit.
When transferring the prod
from the primary to secon-
dary, such as from 4 to 5 of
IFT2, a reduction in volume
would be usual, but loss of

[t signals altogether would in-

dicate that IFT2 is probably
g Audio faulty. Possible localised
SV breaks in a circuit should not
be overlooked.

Fig. 1. Essential parts of a circuit

+ve comprising a mixer and two IF stages
of a receiver to demonstrate fault-
finding techniques.
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For example, if signals are found at the actual
pin of IFT2, point 5, but not at the lead or foil
conductor 6, then the soldered joint here needs in-
vestigating. Also, if the signal is present at 6, but
not at the emitter of Tr3, there is a crack in the foil,
or other circuit interruption.

When bringing in a new stage, such as moving
from 2 to 3, or from 7 to 8, a considerable increase
in volume is to be expected. A test at 9 shows if
IFT3 is working. An audio signal should then be
found at 10. If not, test D1 and associated circuits.

It will be seen that the method of working is
logical and very simple. When the part of the circuit
which is defective is brought into use, signals cease.

USING THE GENERATOR

Assuming that the receiver audio section is work-
ing, the faulty stage in Fig. 1 may be localised by
injecting RF from the generator. In this case, point
by point working is carried out backwards through
the circuit. If the receiver has a 459-470kHz IF, inject

done, stray capacitance from the prod and lead will
upset alignment.

TRACING IN AF CIRCUITS

Fig. 2 is a typical audio amplifier, or audio section
of a receiver. With an ordinary prod or preferably
a prod on a screened lead with earthing clip taken to
point 1, signals should be heard on the tracer
speaker. If not, the tuner, pick-up, or other source
of audio signals needs investigating,

The signal should similarly be present at 2, and
should be much amplified at 3. If not, check Trl and
associated resistors etc. The source of a trouble, such
as distortion, may sometimes be quickly found by
this means. For example, if quality is normal at 2,
but poor at 3, Trl is probably not operating correctly.
Its base, emitter and oollector resistors should be
checked first, including the possibility of a break in
the circuit such as at point 4.

Moving to point 5 tests C2 and its conductors and
joints. Even more volume should be found with the

Tr2 6

T

-ve

+ve

Fig. 2. Basic circuit of a three stage audio amplifier referred to in the text.

at point 8 with a prod from the RF output socket and

' tune the generator, on the correct range, until the
modulated signal is heard. Then transfer the prod
to points 7, 5, 4 and 3 systematically. In this way, a
stage or IFT can be checked, as well as foil or other
conductors. For example, if the generator signal is
heard with the prod on IFT2 pin 4, but ceases when
the prod is on point 3, the conductor from 4 to 3
needs examining.

Stage by stage checks at intermediate frequency
will proceed to point 11, mixer base. With the IF
applied here, all the IFT cores (five in Fig. 1) should
peak correctly. If not, and results are poor, suspect
the IFT which will not tune properly.

For RF tests, tune to the appropriate frequency.
Band coverage can be checked with the generator,
using very loose coupling from the output lead.
Either take it to a loop of a few turns near the ferrite
aerial, or place the lead near the aerial. When check-
ing tuned circuits, a prod should not be applied
directly to them when they are being trimmed. As
an example, a prod can be taken to 4, to check IFT2,
but if IFT2 is being adjusted, the prod should be
taken to 2, IFT1, or an earlier point. If this is not
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prod at point 6. If not, check T1 primary, and other
items in this stage. Either point 7 should give equal
volume. If not, test T1. If the signal is found here,
but the set’s speaker is not working, check the output
stage Tr3/Tr4, T2 and associated items.

GENERATOR TESTS AT AF

Such circuits can be checked also with the audio

-tone generator. Point by point tests are then made

backwards through the equipment, as described for
IF circuits. For example, if injecting a signal at 6
Fig. 2 produces an output in the equipment speaker,
but not when the prod is moved to 5, then the stage
containing Tr2 is faulty.

When a faulty stage has been located, a more de-
tailed check is made to find the resistor, capacitor,
or other defective item or to locate the exact fault. It
is possible to use both the generator and tracer
simultaneously, to check any stage, and this can be
useful when there is more than one fault. As an
example, injecting AF at 5 and testing for AF at 6
shows if Tr2 is working. ]



SHORT WAVES
: by DAVID GIBSON, G3JDG
APPY New Year, and I trust that there’s a
H goodly crop of Santa-delivered receivers all
eagerly swishing their antennae about with
a view to sending in a luscious log. AR88 owners
will, no doubt, have received a crane for ease of
servicing!

Each year, most of the Amateur fraternity make
huge numbers of New Year resolutions—how many
did you keep from last year? More seriously, 1974
should be a “good” year for Amateur Radio and it
really is well worth while making a few resolutions.
How many receiving stations, for example, have an
oscilloscope? They’re not difficult to make, and for
an s.w.l. it doesn’t have to be a complex instrument.
Commercial ’scopes are easily available and they
offer an invaluable aid. One useful application is
to couple a ’scope into the if. of the receiver. In
this way, you can actually see the signal you are
receiving. If you transmit, say, c.w., then by using
the receiver/oscilloscope arrangement as a monitor
you can observe the keying waveform.

Perhaps the best resolution for the s.w.l. is simply
“Better reports for 1974”. An s.w.l. QSL card can
look very pretty, but remember that it’s the informa-
tion on it that is of interest to the transmitting
Amateur. If your card simply has a rubber stamp
approach—RST/date/time/mode/please - QSL OM,
then your chances of getting a QSL in return are
minimal. Put as much information as you can into
the report. Don’t be afraid to write additional notes
or even a letter if the report warrants it. Don’t
forget the conditions on the band at the time of
the report. If you hear a station in, say, Brazil, then
.it will be of interest if you noted that other stations
were fading or that Brazil was (or seemed to be)
the only S. American area coming in but that many
VE stations had been heard at an average strength
of RST 559 or whatever.

Projects; we all build these—at least I hope we
do. How about planning your projects this year.
Plan it and then do it before you move on to the
next thing. A grid dip oscillator (GDO) or a solid
state version is invaluable and extremely simple

to build—and inexpensive. How about making one
and playing antennas this summer? You can plan
various types of aerials to experiment with. For a
wire antenna, ordinary cheap bell wire will do for
summer experiments. You can check the resonance
of lengths of coax and numerous other things all
with a simple g.d.o.

For the transmitting Amateur the resolution. must
be “Better use of the Bands”. Four metres is a must.
Don’t forget RAEN (Radio Amateur Emergency
Network). This organisation has various Nets and
carries out exercises on 7OMHz. This might make
interesting listening for s.w.ls too. Information on
this from the RSGB, 35 Doughty Street, London,
WCIN 2AE. While you're at it, why not join the
Society?

In answer to impassioned pleas in the post from
flat dwellers and unfortunate s.w.l. brothers in “No
aerials allowed” environments some words of com-
fort. A length of flex round the picture rail can
work wonders and you don’t even need a back
garden! In a room only 8ft. square, you can put up
a twenty metre dipole (16ft. each half and fed in
the middle with coax). Don’t forget the loft. Quite
ingenious antenna systems have been constructed
up there by many Amateurs. A four metre beam
can be used in some lofts. Even in the smallest,
it’s possible to wind some flex round the beams and
feed the end with an aerial tuner unit (a.t.u.) on all
bands from 160 metres to ten metres. So how about
an evening’s thought to some serious Amateur Radio
New Year resolutions? .

Readers’ Logs .

- Stanley Sharred (Birmingham), tells exciting tales
of happenings of which the following is passed on;
listen 2330hrs for KV4FZ on top band. Stanley’s
best on 160 metres; DK2QL, DK3BJ, ' DLOPG,
HBYANW, OE3SGA, PAOHIP all on s.s.b. while on
cw. (same band); OK2PEW, VOIKE, W3ZQW,
KINOL, PY6APM, SVIDO, UQ2GCT, K2ANR,
KV4FZ, OH3NB/OHS, OK1AYY, OK1FCW,
OK1MCW. ) .

P. Barber (Co. Durham) gives a list of stations
who are transmitting slow scan television on 14MHaz.
Frequency quoted is 14230kHz and callsigns heard
include: F3RT, F6AZO, F6BIG, F6BKB, FIIB,
G2BAR, G3LIV, I1PRQ, I3SHDC, I8PSX, I8TMY,
JATFS, OD5HC, OZ4EDR, VE3FCN, W4LAS, W8BT.
Connections to the receiver from the slow scan
television monitor are made via the phone jack.
How about a resolution to look into s.s.t.v. this year?

Glyn Fisher (Rutland), HRO tuning 4—6MHz
m.osf.et. converter, sends in a list of goodies
heard high up on 144MHz. The antenna is a Vee
dipole in the bedroom: DCIEU, DKIIE, DL3TR,
F1BCD, F1CBH, F1CCP, FICEC, GD2HDZ, GW8FTA/
P, ON4PB, ON5GF, PAOQC, PAOVV. Glyn wants to
know of any modern receiver which covers 4-6MHz
continuous. At present he can only think of an HRO:
or Canadian 52 set—anyone any ideas? .

~ Highworth, Swindon, Wiltshire, SN6 7DT.
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VHF/FM DXING

by SIMON DAVID

NCOURAGING news from the BBC is that
E more than 99 per cent of the U.K. population
can receive v.h.f. broadcasts. Of these, two-
thirds are within the service areas of transmitters
carrying Radio 2, Radio 3 and Radio 4 stereo
programmes. This should provide considerable
encouragement for those not yet converted to f.m.
Tuner sensitivities these days are such that you
could get by temporarily with the proverbial “wet-
string” aerial if you are within good striking dis-
tance of the transmitter. One of the P.W. authors,
Roland Perry, has donme this in his second floor
apartment room at Cambridge. Roland writes: “The
aerial is three feet of wire draped along my desk
and at one time or another I have heard BBC Radios
Solent, Oxford, London, Nottingham, Humberside,
Sheﬂield as well as Capital Radio and LBC”. Radio
4 transmissions from as far away as Rowridge have
also been heard. His cascode f.e.t. preamp is
obviously largely responsible.

In Lisburn, Co. Antrim, Mr. R. Montgomery
proudly received Radio 3 in stereo for the first time
on 91-3MHz. Interesting point here is that he uses
a vertically polarised J-Beam ‘H’ aerial. He also
receives stereo from Southern Ireland, Radio Telefis
Eirean and Radio Na Gaeltachta.

Talking of “wet-string” aerials I have tried some-
thing of this sort with a clip attached to my wall
shelving rack. Results some 40 miles North-West of
Wrotham were quite good and even produced some
surprises from commercial radio. I have been try-
ing out the new FM264T 6-element array from
Antiference. This is a combination of the well known
“Mushkiller” array with a “Trumatch” dipole. Con-
ditions were not favourable for DXing when first

The FM244T
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installed, but the mild spell in early December
lmproved matters considerably.

It is easily installed and when lined up in the
direction of South-East I have first-class reception
of all the Wrotham and Croydon transmissions plus
Radio Medway. Also pulled in were Lille 88-8MHz
and 98-1MHz, Rheims 98-7MHz, although the latter
was not a very strong stable signal.

Reducing this array to 4-elements had a marked
effect on signal .strength and the weaker stations
tended to be almost impossible to get. On a more
sensitive receiver, no doubt a 4-element array would
be worthwhile. A photo of the 4-element FM244T
array is shown here. The important point about
the FM264T and FM244T is the uniform broad-band
impedance characteristic, with a claimed variance
of +0-5dB over 88 to 100MHz.

Incidentally the FM264T was fitted in the loft
about four feet above the joists. Of course, I have
a large loft which is essential, but better results
are obtainable when mounted outside on the chim-
ney stack. Incidentally, I found it very useful to
run two or three cables up to the loft; I can monitor
the receiver output while positioning the aerial. The
third (4-core) cable is for a rotator. I tend to prefer
loft installations for convenience and certainly to
avoid the unsightly clutter of outside installations
on top of the roof.

The Editor has told me that P.W. is giving a pair
of Datacards in the March issue, specially devoted
to f.m. reception. I shall certainly make sure I
don’t miss them.

MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY .

RIAN MURRAY (Edinburgh) has been trying
B the medium waves with his Astrad VEF204 10
transistor receiver using its internal ferrite rod
aerial. He reports hearing programmes in English
from the American Forces Network, Frankfurt on
872kHz; Radio Tirana, Albania 1394kHz at 2200hrs;
Radio Portugal 755kHz at 2310hrs; Trans World
Radio, Montecarlo 1466kHz at 2325hrs. Brian has also
logged the BBC local radio station at London on
1457kHz at 1740hrs.
Stephen Mason (Loughton, Essex) has an Ultra 8
transistor receiver which he -uses with a 7 metre
horizontal wire aerial located 10 metres above

_ground level. His log includes programmes in English

from Radio Sweden on 1178kHz; Radio Portugal

755kHz; Milan, Italy 899kHz; Voice of America,
" Munich 1196kHz; Radio Berlin International
1511kHz; Radio Tirana, Albania 1394kHz; and in

Spanish from Radio Espana de Madrid EAJ2 which
is a commercial station on 917kHz. Stephen has
received verifications (QSLs) from Sweden, Portugal,
Warsaw, Milan, Prague and the Voice of America,
for reception on the medium waves.

lan Gordon (Birmingham) has been busy again
with his Codar CR70A, aerial tuning unit and 25m
longwire antenna. He reports hearing the Radio
Peking relay in Albania on 1457kHz sign-on at
1730hrs with interference from BBC Radio Birming-
ham on the same frequency and Sud Radio, Andorra
in French on 818kHz. Ian reports that the IBA
(London) has been heard in Birmingham on 719kHz.

Several readers have asked if the writer would
include a log of his own MW DX giving details of the



= uE s All transistors,1.C’s offered
oxed '
All individuaily boxet! | expRrESS EXPRESS | |are new and branded.
and guaranteed. b POSTAGE POSTAGE Manufactured by Mul-
trade discounts to bona | "7 8 for orst Tansor, || Jard, Texas, RCA, Fer-
fide companies. Price | e saditionas veve 13. ranti, Motorola, ITT,
- agw L] - - »
and availability lists on E Fairchild, Lucas, etc.
h . AALIS 07 BDI132 050 tit di t
application. POS6 075, PL84 068 | 0CI5/ Aaziz 010 |Bris o2z | Quantity iscounts on
PCSs 095 | PL504 0.8 | PCF800 1-05 AAZIo 010 | BRI 083 | application Send SAE
DM70 068 (EFS0 046 | PCO7 045 | PL508 165 30017 100 AGI07 035 | BF173 o028 on.
DYsl 0-85 | EF83 1-03 | PC00 058 | PL509  1-55 | 30C18/ Acize 0% | BF179 033 | far fyll lists.
DYS6/7 042 | EF85  0-48 | PCC84 052 | PL802  0-86 | PCF805  0-50 AC127 095 | BF1B0 035
Dbk, T80 | Eres 0ol |pCoss 005 | bysiso0 080 | ooy A% 023 | Brist ois|
EABCS0 100 | EF8s 081 - - ; - i :
EBol 088 | EF9l 130 | PCC189 065 | PYS2  0-55 | 30FLY/ ACIST 020 | BFISS 013 | 0ClS 100 ZTX500 015 2N2646 0480
EBC81  0-75 | EF92 1-40 | PCF80 051 | PY88 0-60 | PCESO0 078 AC188  0-20 | BF197  0-15 | OC20 125 | ZTX501 015 | 2N2904  0-20
EBFS0  0-60 | EF' 135 | PCF82 1490 | PY500A 105 | 30FL2 076 ACY21 022 | BF200 032 | 0C23 135 | ZTX503 016 | 2N2904A 0-25
EBF83 062 | EF1s3 060 | PCF88 0465 | PYS00  0-50 | 30FLi2 105 ACY39 065 | BFS61 025 | 0C2s 040 | ZTX5631 025 | 2N2905 0-88
EBF8Y 068 | EF184  0-60 | PCF200 085 | PYS01  0-50 | 30FL14 085 ADI140 050 | BFS98 025 | 0C28 070 | ZTX550 018 | 2N2905A 028
EC86 75 | BHO0  0-58 | PCF201 087 | U26 1-00 | 301.1/PCO8B4 ADlis 00 |BFXa0 038|085 086 | INOI 008 | 2NI00 080
EC88 77 |EL34 095 | PCF801 05| UIS1 100 052 AD161 039 | BFX88 0.22 | OC3! 088 | IN01 00| 2Nz 01
ECCS81 045 |EL36 105 | POF802 071 | U193 080 | s0r15/PoCS0s AD162 039 | BFYS0 080 | OC2 040 | IN4002  0-7 | 2N3063 Q80
ECC82 043 | ELS1  0-80 | PCF806 068 | UABCSO 0-80 Tos AF115 025 | BRYs1 020 | OC44 018 | IN4003  0-8 | 2N3065 045
ECC83 46 | EL84 0-47 | PCH200 0-88 | UBCS1 70 | sor17 090 AF116 025 | BFY52 0-20 | OC45 018 | IN4004 08 | 2N36256 080
ECC84 EL85 0-55 | PCL82 054 | UBF8g 080 18 AF117 020 | BEW10 061 | OC71 0-15 | IN4006  0-10 | 2N3614 0-50
ECC86 53 | EL86 095 | PCL83 066 | UCC8s  0-60 | 30P4AMR 1-30 AF186 040 | BY100 0-15 | 0072 0-25 | IN4006  0-12 | 2N3615  0-65
ECC88 75 | ELO5 070 | PCL84 0-50 | UCHS81 1-00 | 30F12/PCB01 AF239 040 | BY126  0-14 | OC76 0-40 | IN4007 012 | 2N3762 011
ECC189 071 | BLO1 131 |PCL86 063 | UCL&Z 070 105 ASY2r 080 | Byier 0185 |OC77 085 | IN4009 0-08 | 2N3708 012
BOPSO 58 | KLL80 1:30 | PCI86 ° 063 | UCL83 070 | 20p19/PC802 ASY28  0-25 | BZX61 reries 8081 0:28 IN4148  0-08 2§g;lgg 8:14
ICFS0 078 | EMB4 118 | POLG05/85 UF89 080 100 BA10Z 005 0. CoLD 08| lovel Jag|anstos, ¢is
ECF86 071 | EM87 118 063 | UTsa 085 | g0p1y/POLSOL BA1L5 010 | RZYAS eeries Dggél ¢4 X6209% 0 2 013
ECH81 100/ EYsl 083 | PD50o  1-55 | UYS85 050 085 BC107 012 010 025 12 ol0 | aNsror
ECHS3 100 | EY86/87 0-42 | PFL200 080 | 6/30L2/ 309113/ BC108 012 | CRB1-056 030 | OC140  0-65 | 1821004 0-20 | 2N3708  0-07
ECHS: 078 | Eyss 084 | PL36 088 | ECCso4 100 | 05L08/ . o BC10S 012 | CRE1-40 045 | OC170  0-25 | 183010  0-25 | 2N3700 010
ECL80 053 | EZ80  OG1 | PL8L 075 | 6Foy/ERelz | obAY) BCI13 016 | CR83-05 0-40 | OC171  0-30 | 2N696  0-15 | 2N3710  0-11
CrLs2 08l | EZ81 040 | PL81A 088 : UPLLL s BC117 021 | CRS3-40 0-55 | OC200  0-55 | 2N687 018 | 2N3711 011
ECL83 ays0r  0-80 | PL82 060 | 30C1/PCF80 P BC143  0-30 | MJE340 0-50 | OC201  0-80 | 2N706 010 | 2N3819  0-35
ECL86 83 ' GZ34 078 | PL83 0-98 0- 30PL15 105 %8}2; 3-}3 g}gggg g-gg ggggg 8:22 ggﬁg? gg éggggg g-gg
BCI6OC 014 | MTE2955 110 | OCP7L  1-00 | 2N1132 028 | 2N3903  0-18
8P41 300 | 636 0-30 BC182 012 | MIES056 075 | ORP12  0-55 | 3N1302 018 | 2N3304 020
SPel 075 | 637TM 045 BoiszL 012 | MPP102 0-40 | ORP60 045 | 2N1303 018 | 9N3905 0-25
S Tii 100 |exsor o078 L O | MEries 033 |TiCie 029 |3Nisos 028 |3Ndoss 610
Individually boxed and 73! g8s | o7 o-§5 B | MIbios 030 | TICa%6D Loo | aNises  0a8 | anaons oib
U26 ! - : ] . ; 28 | 2 g
guaranteed but of Euro- ti i \iic 4 | sewi eh N i o on ol o
i - BOY71 920 0A10  9-40 | ZTX107 012 | 2N1309 0-30 | 2N4062 0-14
Dy roton inea, [VAEF 806 3R | RO R OB RRIDRS G ih WD
greatly reduced prices. |35, 9% 05n 1% Doy V0010831 %07 |Zrxsol 014 |amatdr 078 | sos01 045
Quotations for any UBF80 040 | 6Q7G 0-50 BD124 080 | 0A200 0-08 | ZTX302 0-18 | 2N2160 0-61 | 0362 050
UBF89 040 | 6SL7GT 048 BD131 045 0A%02 010 | ZTX304 024 ' 2N2369A 016 | 40430 085
valve not listed. Send |y 048] sanar 048
3 . UCH42 075 | 68Q7GT 050 SN7400 020 | SN7426 037 | SN7473 044  BN74107 051 | BNT4157 1-08
SAE for lists UCHBL 040 | 6UbG 076 8N7401 020 | EN7427 037 | BN7474 048 | 8N74110 0-57 | 8N74170 288
. ycLsz  0-35 ) ovea — 0-40 8N7402 020 | BN7428 043 | BN7475 050 | SN74111 0-86 | SN74174 1-80
UCLSS 070 | V6GT 045 8N7403 0-20 | SN7430 0-20 | SN7476° 0-45 | 8N74118 1-00 | BN74175 199
Azl 060 | LF80 025 PCSC 060 UF4l 076 | 6X4 040 SN7404 020 | 8N7432 0-37 | SN7480 0-80 | 8N74119 1-92 | 6N74176 1-44
Az81 055 | BFe5 36| PC8S 080 | UF80 040 | 6X5G 040 8N7405 090 | 8N7433 043 | §N7462 087 | 8N74121 0-57 | SN74190 230
CBL31 120 | BF86 -0 | PCO7 0-50 | UL41 0-86 | 6X6GT 045 GN7406 040 | AN7437 0-45 | BN7483 120 | 8N74122 0-80 | 8N74191 2-30
CL33 1-60 | EF89 -28 | PCO00 048 | UL84 043 | 786 9-75 8N7407 0-40 | 8N7438 043 | BN7484 1.00 | SN74123 1.4 | BNT4192 280
CYSL. 050, Pa, 87 | POCs4 040 | Uyal 048 | 7B7 0720 §N7408 0-25 | BN7440 0-20 | SN7486  0-50 | SN74141 1-00 | N74103 2.0
DAFS1 030\ EF92 050 | POCBS 056 | 7¥ss 040 | 7C5 180 BN7409 033 | SN7441AN | BN7490 075 | GN74145 144 | SN74194 172
DAF96  0-50 | EF95 040 | PCC89 060 | VR]05-30 0-40 | 7C6 0-76 SN7410  0-2 0-85 | SN7491AN BN74150 230 | BN74196 1.44
Docso 185 EFes 070 | PoouSe  $90| YR1s0-30 040 |THT 070 SN7411 028 | BN7442 085 110 | SN74181 115 | BN74198 1.58
DFf1 080 | EF183  0-30 | FCF80  0-30 | 0A2 040 | 7R7 975 SN7412  0-28 | N7450 020 | SN7492 0-75 | 8N74154 2-30 | BN74107 158
Dros 050\ EF184 036 PORS2 036 | OBz 040 | 787 225 §N7413 030 | BN7451 0-20 | GN7493 075 | 8N74155 1-15 | N74198 316
Dxo1 045 Er32 060 | PCTS6 060 11RS 048 |7V4 = 075 §N7416 00 | SN7453 0-20 | SN7404 085 | BN74156 115 | BN74199 288
DK92 070 | EL33 75 | PCF801  0-50 | 185 0-30 | 12AT8 040 7417 0-80 | BN7454 020 | BN7495 0-85
DK96  0-80 | ELS34 -50 | PCF802  0-50 | 174 0-30 | 124T7 040 N oioal BRviee o0 | anises ice DIL 14 pin 15
Bh  Glp BRI Do 0% Iie SR\ o8 | SNib E|DwAR em | BME 18 |Sockers 16 pin i7p
DL9G 065 | EL4l -90 | PCF808 090 | 5R4GY  0-80 | 12AX7  0-38 SNiazs, G80.\BN7A13 QS8 SNILL0O 236 pin i/p
DY86/7 038 | EL42 -80 | PCL82  0-85 | 6U4G  0-40 | 12BA6  0-45
DY802 0387 | ELS4 028 | PCL83  0-68 | 5V4G  0-50 | 12BE6 050 TH ’
EABC80 038 | EL95  0-40 | PCL84 0-45 | 5Y3GT 045 | 30C1  0-30
EAF42 075 | ELL8O 100 | PCL85 050 | 5z4G 045 | 30C15 106
EB91 022 | EM80 045 | PCL86 045 | 6/30L2 090 | 30C17 110
EBCi 078 | BML 038 | o hge | oAMS 090 |0 Lig
10 - - 90 | 30F6 110
EBCS1 033 | EMS6 100 | PD500 180 | 6AQS 045 | 0FL1  0-80 o @® OSCILLOSCOPE
EBF80 040 | EYsl 040 | PEN45 075 | 6AS7G 085 | 30FL2 075 1 5 tﬂ e
EBFS3 040 | EV86 040 | PL36  0-55 | 6AT6 045 | 30FL14 090 TUBE TYPE
e oh o gninh feUG o ie | added to
EBL31 14 - -45 | 6BA 0- §
BE e b bR R S VCR 139A
ECC82  0-93 | EZS - -40 | 6BH - i d
ECC83 -33 | GY501  0-80 | PL500  0-75 | 6BJ6 0-55 | 30P12  1.08 a" Ol' eI"S Price £800 p & p 25p
Eocse 080\ GZ30 045 | FLOO¢ 075 GBQTA 083|300 100 - I -
ECC86 - GZ32 L PL508 - 6BR7 1- 0
ECCS8 040 | GZ34  .0-85 | PL509 165 | 6BS7  1-85 §3§£}3 1.§§ inc Udmg
ECH36 195{GZs7 1.5 | PL802  0-95 | 6BW6  0-90
ECH42 1-00 | HN303 150 | PX4 3-50 | 6BW7  0-90 | 30PL14 125 POSTAGE' SPEGIAL OFFER
ECHS1 0'30 | KT61 175 | PX25  3-50 | 6C4 035 | W4 0-50 2
s g ot nm 08 Bhe 1 e on ’
ECL80 0 H ‘40 | 50cD6G  1-20 : C.W.0. [ i
Bores  ode 130 | PYS2  035|60W4 100 | oo 189 TERMS OF BUSINESS: C.W.0. A/c's avaélatblf to a:ipprovi
ECL8s 070 | KT8l 175 | PYss 038 eFa3 105 |0 . 4% companies on application. Telephone and telex orders ac-
%gxlfggoo g'gg %’,}:‘3361 i‘gs £¥§§0 '{'33 ggg :‘l)-«’)g 813 USSR cepted. Export and trade enquiries welcomed. Lists, etc. on
EF37A 1.0 | MUl4  1-00 | PY81/8000-50 | 6J5M 065 £575 application. Open daily to callers 9 am.-5 p.m. Mon.-Sat.
EF39 1-20 | N78 2.75 | PYS0L  0-50 | 635G 0-45 | 866A 1-00 Closed Sat. 1-3 p.m.

VALVE MAIL ORDER CO.
16a Wellfield Rd., London, SW16 2BS

Tel: 01-677 2424 Telex: 946 708




SINCLAIR

CAMBRIDGE
CALCULATOR onivzass s o

Also available Sinclair Executive Calc £35 (£3-50)

JOSTY KITS

AN APOLOGY

We regret that we will not now be stocking these
kits and apologise both to the Josty Company
and to customers inconvenienced by our eariier
advertisements.

SINCLAIR EQUIPMENT

240 £4-25 (63p)  Projgct 605 £19-90 (£2-30)
Z60 £5°38 (74p)  Stereo 80 Pre-amp £9-53 (£1:05)
Q16 £5:90 (79p) Project 80 Tuner £8-95 (£1-10)
P25 £3-47(57p) Project 80 Decoder £5-69 (77p)
PZ6 £5-65 (99p) Project 80 AFU £5-38 (74p)
PZ8 £6:40 (84p) Trans for P28 £2-95 (50p)

SINCLAIR
SUPER iC12
6W rms power
with 44 page
bookiet and
printed corcuﬂ
£2-10 (43p)

SWANLEY IC TOMORROW £2-60 (47p)
The werld's most powerful IC amplifier. Simitar
appearance to {C12 but rated at 10W rms power.

FERRANTI ZN414 £1-20 (23p)
Fabulous TRF integrated circuit radio chip.

BATTERY
ELIMINATOR
BARGAIN
The most versatile
battery eliminator ever
offered. Switched out-
put of 3V, 4-5V, &V,
75V, 8V and 12V at
500mA.,

Other eliminators stocked
50 mA uniess stated

%V £1-50 (30p); GV £1 -50 (30p); 9V £1:-50 (30p);

75V cassette type £2-25 (30p); Double 43V + 41V

£2 50 (35p); Double 6V + 6V £2. 50 (35p); Double
9V + 9V. £2-50 (35p); Switched model glving 6V,
73V and 9V at 400 mA £2-99 (30p).

£3-69 (38p)

IC RADIO CHIP TBAGS5 £2-10 (32p)
The worid's most advanced IC radio chip. Con-
tains RF_Amp, osciliator, mixer, IF Amps, wide
range AGG circultry and voltage stabilizer, With
data £2-10 (32p). d g,A.E, for free leaflet.
A kit of remsmrs, capacntors and IF filters Is
available to go with the chip for £1-75 (29p).

S-DECS AND T-DECS
S-DECS  £1-44 (25p)
T-DECS  £2-88 (40p)
#-DEC A £3-18 (43p)

#u-DECB  £5:-94 (71p)
16 dil IC carners
1-20 (17p)

DELUXE KIT FOR THE 1C12

Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £1-55 (26p). Stereo
model with balance control £3-50 (46p).

IC12 POWER KIT

Supplies 28V 0-5 Amps £2-47 (50p)
LOUDSPEAKERS FOR THE IC12

57 8 ohm £1-10 (27p). 5” x 8” 8 ohm £1-55 (37p).
PREAMPLIFIER KITS FOR THE 1C12

Type 1 for magnetic pickpups, mics and tuners.
Mono model £1-30(24p). Stereo mode! £2-30(34p).
Type 2 for ceramic or crysfal pickups. Mono 60p
(17p). Stereo £1-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

ECONOMICAL QUADRAPHONICS

£11-95 (£1-50)
Eagle AA10 Quadraphonic Synthesizer. Com-
plete, self-contained matrix system in attractive
cabinet. Just feed ordinary 2 channel stereo into
it and connect outputs to 4 loudspeakers to
obtain the latest experience in sound. 35 waits
rms/channel.

SWANLEY ELECTRONICS

32 Goldsel Rd., Swanley, Kent

Piease add the sum shown in brackets after the
prica to cover the cost of post and VAT. Ofiicial
credit orders from schools etc. weicome.

Mail order only. No callers, please.

A DEXTER

DIMMASWITE

ALLOWS COMPLETE

LIGHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install” unit or “'simple to assemble” kit. Two
madels are available controlling up to 300W or
B600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres—
sion. 600 watt £3.52 Kit form £2.97

300 watt £2.97  Kit form £2.42
All plus 12p post and packing

Prices inciude VAT. Please send c.w.0, 10 ;'

DEXTER & COMPANY
5 ULVER HOUSE AS SUPPLIED

10 H.M. GOYERRMENT

19 KING STREET
S
Tel: 0244-25883 308

AUTOMATIC
WIRE STRIPPER

AS SUPPLIED TO
LEADING ELECTRONIC COMPANIES

INCL. PP & VAT

GRIPS AND STRIPS
WIRE
IN ONE OPERATION

IDEAL GIFT
ELECTROLINK

ULLSWATER CRESCENT
COULSDON CR3 2UG SURREY

984

Take the IC plunge with .

Ambit

Internati_o.nal

We are not just another component
retailer—but a complete semiconductor
service We can supply data and
applications information on a galaxy of
semiconductor devices. See our latest
datalogue for full information—also
our new range of radio IC pachkage
deals at attractive reductions

15p—no S.A.E. required

For those of you wha already have an AMBIT
datalogue, send us an A5 S.A.E. plus 10p—stating
the last numbered page in your datalogue—and
we will send you all the latest update releases.

AMBIT—the linear microcircuit specialists—

for Phase Locked Loops

NES61B  AM/FM coil-less radio receiver of IF
strip £3-19
AM(FM demodulator kits with mech-
anical filter—see October's PW £5-00

NES62B  similar to the 881, but without AM
facility. The VCO autput is separately
available for synthesiser appllcaligggﬁ

NES65 High stability low trequency telemetry
d dulator and NBFM d dul
£2-55

567 A P.L.L. for accurate tone decoding
and NBFM reception (5-9)V working

555 Versatile timing [C—use as ‘one-shot'
or multi-vibrator £0-78

LS8038 A unique triangle/square/sine wave
function generator up to 1MHz—
complete signal generator in a chip.
A data sheet is included with each
device on request £2-7

for Audio
LM380  Simple, safe and versatile 2W RMS at
(14DIL) 12V 4W RMS at 18V Use only 3 external
components £1:30

for Radio

TBAG51 |uV sensitivity AM/FM/SSB with RF
(16DIL)  mixer and IF *low external parts count‘
&1

21;?3.11'50 FMIF strip and detector &1 W
CAJ080E FM IF system AFC-ASC-SQUELCH-
(16DIL) TUNING-METER OUTPUT—the very
best FM IC £1-65

hlfg‘l&) AM IF strip and detector £2-01
**MC1310P PLL. Sterec decoder 1C, with layout
spec. £2-85 each*

**(14DiL)  FULL kit with P.C.B. £3-98%%

for TOKO Filters at 455KHz and 10-7MHz
Ceramic CFT455B 8KHz bandwidth £0-45
CFT455C 6KHz bandwidth £0-45
CFU455C 4-8KHz bandwidth  £0-50
CFS10-7 Wide bank FM (2 required
per set) £0°40 each
455KHz  MFH-T A 4, 5 or TKHz version
£1-35
Mechanical LPF2016 A stereo pilot tone filter for
HI-Fi, recording, etc. Both
channels £2:20
Sub assemblies with all components and P.C.
Board
455KHz deluxe {F system for NBFM with
TBA120A and ceramic filter
BUILT £5-00, KIT £3-00
1MHz Crystal Clock Qutputs at decades from 1Hz
to 1MHz BUILT £7-10, KIT £5-00
(not incl. xtal)
Plus several other units, for which we can now
supply a descriptive iflustrated leaflet.
Plus LED displays, 250MHz decade counters,
voltage regulators, kits for tone coders, Ni Cads—
in fact everything to lead you through the micro-
circuit maze.

PW FERRET KIT
electrenics only £9-50

Send to:
37A HIGH STREET, BRENTWOOD, ESSEX
CM14 4RH Tel: (0277) 216029

Terms: C.W.0O. All Prices now EXCLUDE V.A.T.
—PLEASE ADD 10% V.A.T. to your order.
Handling 10p per order under £1.

FIRST CLASS POSTAGE on all items under 8oz.




equipment used. The main receiver is a Marconi Mer-
cury marine communications receiver which covers

15kHz to 4MHz while the standby is a BC946 Medium .

Wave Command receiver. Two aerials are in use—a
_standard MW loop antenna and a 90ft longwire at
20ft above the ground. The QTH is Southport in
Lancashire. Stations heard regularly in the evening
are Radio Na Gaeltachta Conamara, Eire on 539kHz;
Baghdad Iraq on 760kHz; Quazvin, Iran 841kHz;
Kermanshah, Iran 985kHz; Kuwait 1345kHz. The BBC
Eastern Mediterranean relay in Cyprus is now on
1322kHz and is heard relaying ,the BBC World
Service in English at 2305hrs. North American
reception has been good this winter with CJON St.
John’s, Newfoundland, on 930kHz and WNEW New
"York City 1130kHz conspicuous at 2330hrs. Others
" heard before midnight are CBN St. John’s on 640kHz;
CHER Sydney, Nova Scotia 950kHz; WINS New York
City on 1010kHz; CBA Moncton New Brunswick on
1070kHz; Radio St. Pierre, St. Pierre et Miquelon

(near Newfoundland) in French on 1375kHz. Two
South Americans—ZYD66 Rio de Janeiro 940kHz in
Portuguese and YVRS Radio Margarita, Venezuala
on 1020kHz have been logged frequently along with
PJA6 Radio Victoria which is located on the Dutch

“island of Aruba, near Venezuela and broadcasts

religious programmes in English on 925kHz at 2315hrs.
On the Longwaves Ankara, Turkey is now heard on
182kHz during the evening along with Azilal, Morocco
in Arabic on 209kHz and Tipaza, Algeria on 251kHz
in French.

Brian Richardson (Nottingham) asks about Whites
Radio Log which gives details of all North American
MW stations. This log used to appear in three parts
in consecutive issues of an American magazine but
it is no longer being published. Currently in the UK
there is the Guide to Broadcastmg Stations by
Butterworth which is available in many bookshops. It
lists all MW stations in Europe and a number of the
more powerful ones in other parts of the world.

SHORT WAVE DX
by MALCOLM CONNAH

ow that the festivities are over we can all get
N down to some serious liStening, and possibly
constructing as well.

This time of year is ideal for trying to catch some
of the stations which have eluded you in the past.
The only way to catch them is to concentrate all avail-
able efforts to the task. One suggestion would be to
make a list of all those stations which should be
" audible on your equipment and then systematically
listen for them.

Radio New Zealand, for instance, should soon be
audible again. Last year the frequencies were 9540
and 11780 and the time was 0800 GMT.

I wish you all the best with your listening and hope
to receive your logs in the near future.

Readers’' Logs -

A very large number of logs have been received
this month and we start with a couple from our over-
seas readers.

Bruce A. Laird of Greensborough in Victoria,
Australia has heard the followmg stations:

9625 R. Canada International in English at 0900.
9675 Radio Japan in English at 1100.
9715 R. Nederland in English at 0800.
- 9745 HCJB, Quito, Ecuador, English at 0800.
11775 Swiss B.C., in English from 0700 to 0930.
11875 Radio Japan, English from 0930 to 1030.
11890 FEBC, Philippines in English at 0930.
11940 R. Japan in Chinese and Vietnamese at 1000.
156235 R. Japan in English at 0930.

Steven Phillips of Durban in South Africa used his
Hamerstein Hi-Fi Stereo 30 receiver and 30 odd feet
of aerial wire to hear:

6160 R. Australia in English at 1500.
11730 R. Nederland via Madagascar at 1400.
11770 BBC, Ascension Is. relay at 1700.
11815 NHK, Japan in English at 1300.
15420 BBC, East Med. relay at 0400.
15840 R. Nederland in English at 1230.
21600 Deutsche Welle noted at 1200.

We return to the UK. for a log from Harold
Emblem of Mirfield in Yorkshire who has a Lafayette
HAS3 receiver and 18 metre long-wire antenna. This

combination was used to hear:

9545 R. Accra, Ghana from 2104.
11905 Austrian Radio at 1900.
15185 WINB, Red Lion, U.S.A. at 2115.
15410 United Nations Radio noted at 2200.
15440 WNYN, New York at 2100.
17855 United Nations Radio, Tangiers, 1830.
25790 RSA, South Africa noted at 1420.

Simon Auger of Cheshunt in Hertfordshire writes

—*“After mourning for the injury to my transistor
superhet, I blew the dust off my homebrew 2 valve -
regen.; attached it to my 50 foot end-fed aerial and
an ATU and accomphshed the followmg in four-
teen afternoons’;

4965 RSA, South Africa in Enghsh at 1330.

6070 Radio Sofia, Bulgaria at 1930.

9005 Voice of Iran, Tehran, English at 2000.

9630 Radio Sweden noted at 1230.

9760 R. Nacional d’Espana at 1900.

9912 AIR, Delhi in English at 2000.

11775 Radio Bucharest, Rumania at 1500.
15340 Radio Cairo noted at 1800.

K. Goldsworthy of -Hounslow in Middlesex has a
Russion-made VEF204 receiver which, when con-
nected to a 10 metre antenna, produced the following:

6025 R. Portugal in English at 2130.
7185 RSA, South Africa in English at 2000.
15185 Radio Finland in English at 1200.
17750 Havana, Cuba in English at 2130.
17820 R. Canada International, English at 2230..
17825 RSA, South Afru:a, Engllsh at 1600. .

Another point which is worthy of mention at this
time of year is the fact that the new edition of the
‘World Radio TV Handbook’ is due for publication.
This book contains details of all Broadcast stations
throughout the-world. The entry for each station
shows a list of all frequencies used; a current pro-
gramme schedule; details of the Interval Signal; the
station announcement; the address of the station and
its QSL policy.

The introduction includes general hints on short-
wave listening and the last section of the book is a
list, by frequency, of all the stations. This list is very
useful in identifying particular stations, especially
when the frequency to which the receiver is tuned
is accurately known. .

All in all the handbook is an mvaluable asset to
all serious DXer’s and I would recommend it to any-
one regarless of their level of experience.
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ARTHUR DOW

- S-T's Peutrodyne

N our August 1972 Going Back we gave an all-
I too-brief account of some of the contributions
made to the art of wireless in the early days by
John Scott-Taggart. We mentioned, among other mat-
ters, that he had sold many patents to the big wire-
less manufacturing companies including one to the
Hazeltine Corporation (USA). Our attention has been
drawn to an article published in the July 31st, 1926
issue of “Wireless” wherein much is made of the
fact that the Neutrodyne (neutralising) circuit was
patented by S.T. on January 2nd 1923 while the date
for a practically identical patent by Professor Hazel-
- tine in the USA was April 5th, 1923, some three
months later.
_ “Wireless” sported headhnes such as “Who in-
vented the Neutrodyne?”, “We should in England
call it the Scott-Taggart Neutrodyne” and “New facts
about a great invention”. We only wish that we could
be allowed to reproduce the three pages that “Wire-
less” published on this most interesting story if only
to ensure that present day readers of PW are made
aware that the British habit of throwing away
potential moneymaking inventions is no recent
acquisition! 'Remember the Hovertrain, among
others? :
To further quote Wireless “The utmost interest is
being shown in the whole question of the Neutrodyne
circuit. Although such circuits have from time to
"time " been incorporated in various receivers, the
extraordinary success of the “Elstree Six” has
persuaded the wireless public that for selectivity,
range, signal strength and non-radiation the
Neutrodyne stands supreme . . . Although in America
the manufacturers and public immediately appre-

WHO INVENTED THE NEUTRODYNE ?

“We should in England call it
the Scott-Taggart Neutrodyne”

f7) I8,
I

NEW FACTS ABOUT A GREAT INVENTION
How it Came to be Sold to America

Headlines from “"Wireless" of July 31st, 1926 exposing the story
behind the invention of the Neutrodyne.
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ciated the merits of the Neutrodyne, yet neither have
hitherto fully done so in Great Britain. The wide
publicity and dozens of demonstrations of the
“Elstree Six” have, after three and a half years,
made the Neutradyne ‘catch on’”.

Professor Hazeltine himself statéd that he did not
contemplate a wireless receiver, his idea being to
use neutralising in land-line telephony. Only later
did he develop the principle in wireless sets, At a
luncheon at the Savoy Hotel, in front of over one
hundred guests, Professor Hazeltine paid generous.
tribute to the work of Scott-Taggart and discussing
the invention said “I had done some work along those

- - ey
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=
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N

Three of the actual circuits included in Patent 217971 of January 2nd,
1923, in the name of Scott-Taggart.



lines generally and the result was the receiver
known as the Neutrodyne. Similar work was being
done by Mr. Scott-Taggart and I feel that while we
in America call it the Hazeltine Neutrodyne we
should in England call it the Scott-Taggart Neutro-
dyne”.

S.T.s patent had been published in detail in
Wireless Weekly in June 1923, and although British
industry was fully aware of the inventor’s claims
not a single firm approached S.T. As Wireless noted
“this was not to be wondered at; ac recently ac a
year ago probably the largest manufacturer of
broadcast receivers declared publicly that the
Neutrodyne was dying out in America and that it
could never become popular in this country”. After
this turn down by the trade here the S.T. patent
was bought by the Hazeltine Corporation although
S.T. himself was unaware, at the time, of the identity
of the purchasers since the arrangements were made
through agents.

The ironical position developed in which a first
class British patent had been sold to America who
exported sets to us here which were licensed under
the S.T. patent. The Hazeltine Corporation sold
licence rights on the patent to no less than fourteen
leading manufacturers in the USA. From Wireless
again . . . “The value of the invention was appreciated
from the first by the Americans and their enterprise
is in striking contrast.to our own . . . the Neutrodyne
receiver in America has been a colossal success. No
other invention has had such an extraordinary vogue.
Up to date (1926) £7.000,000 worth of licensed
Neutrodyne receivers have been sold, Professor
Hazeltine and his associates draw patent licence fees
to the extent of £120,000 per annum!”

Electronic
Ignition Kit

Kit comprises EVERYTHING :
Case. cables, coil connectors,
Silicon grease

S - 5
8 page instruction leaflet, -

Fascindting to build. Fantastic improvement to your car's
performance. Complete Capacitives Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when buiit.

o Sustained peak performance. e Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. o Suitable for all engines up to 8 cyls. e Longer
spark plug life. ® Longer battery life. e Contact breaker
burn eliminated. o Purer exhaust gas emission.

A new development from the manufacturers of Gunton ignition. Price: £9.35 inc.
VAT, and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also
available £11.55 inc. V.AT. and postage. GUARANTEED 5 YEARS -,

ORDER NOW-—send P.0O./Cheque direct to:
ELECTRONICS DESIGN ASSOCIATES, pept.Ppw2
82 Bath St., Walsall WS1 3DE. Phone: 33652

ULTRASONIC REMOTE CONTROLLER—
contipued from page 966

OPERATION AND APPLICATIONS

The prototype system operates at a range of 60
to 80 feet. Bearing in mind the medium of transmis.
sion, the best results are obtained under ‘line of
sight’ operation. Ultrasonics behave in a similar
fashion to light as far as propagation is concerned,
so this means that ultrasonics will be reflected when
they strike a hard curface. The prototype system was
surprisingly omnidirectional under most conditions,
and the user will soon acquaint himself with the
possibilities and limitations of ultrasonic command.

o

The board is fitted into case with the two bolts on the switch unit.
The 9V battery fits into the space at the bottom of the case.

Applications are numerous and one that imme-
diately springs to mind is switching lights on and off.
This may sound a little mundane to many readers,
but how often have you fallen over the garden fork
when fumbling about for the garage light switch?
With the same transmitter in your pocket you can
turn on entrance lights when you drive in at night,
and turn on the radio for the news.

One application of the carrier-only system, that
has not been investigated at length in this article, is
that of burglar alarms. One American firm now
produces a level sensing IC and tone alarm, that will
be set off if any one of four inputs indicates a
change of state of 25% or so. The change of state
can be brought about by interference with the ultra-
sonic carrier, breaking of light beams etc. u
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DODGY FOOD TESTER

VERYonce in a while one reads

or hears of a major scare
over tinned foods. It's all the fault
of those grotty little bacteria and
the technical name is Botulism.
The ‘‘normal” way in which
tinned food is tested is to grow
a culture and then to turn this
over to highly skilled personnel
for microscopic analysis. Trouble
is that all this culture growing and
analysing takes a lot of time and
skill.

This is where the "Bactometer™
comes into its own. At present it
is undergoing various tests, but
the great advantages claimed are
that the equipment will make the
necessary results available in
less than an hour, and it doesn’t
need skilled people to operate
it—it's automatic.

How does the Bactometer
work? Basically, it is a very
sophisticated bridge which

measures impedance. The test
material is prepared in a liquid
culture and a “reference’ is made
using a medium which is sterile.
By putting these two separate
cultures into a favourable growing
! environment the impedance of
each is plotted. If there is no
growth in the test sample, then
the impedance will not differ
greatly. However, if growth does
take place, indicating contamina-
tion, then the impedance drops
giving a positive sign. It would
appear that bacteria have no
resistance to the advance of
science! Incidentally, once the
samples have been put into the
Bactometer, the entire process
from that point on is automatic
and thus no skill is required to
operate the equipment. A chart
recorder plots the impedances
giving a written printout proof.
Perhaps a monitary Bactometer
could be devised for bank man-
" agers to detect overdrafts?

JAP REPORT

A piece of information which

surprised me was that the
Japanese home colour television
market is approaching saturation

‘ point. Apparently some 80% of which roughly follows the path
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;“'”M lg ; ON RECENT DEVELOPMENTS

Japanese households now have
colour television and manu-
facturers are talking about a
push to get people thinking about
a second set! The scene is an
interesting one. Originally, the
Japanese manufacturers con-
sidered that the smaller colour
set was the trend for Japan. Now,
Aiwa, a Japanese Company, are
to import large screen (24-26in).
American models. This  has
caused quite a stir. :

On the Japanese market itself,
the accent is now on power
saving and this has been under-
lined with the recent energy
availability problems which have
become almost international.
Meanwhile, Philips, the European-
based Dutch giant, have a 26in.
colour tube which heats to
emmission in only five seconds
and yet uses 20% less power than
earlier designs. The dJapanese
finding was that people like to
switch on the set and see results
almost immediately. The public
has been weaned to this by the
use of solid state.

VIDEO SYSTEMS

Video recording systems have
been in the news, and still are.
One favourite method is to record
the video signal using a laser
beam. On playback, another small
laser is used to detect the signal.
This approach has been proposed
for other markets too, such as
mass memories, audio-visual and
industrial control. Now, just as
everyone is getting used to the

"idea, a Company has come up

with a video playback system
which uses the humble 25W
light bulb. The bulb needs only
about £30 of standard parts to
form the basis of the playback
system or video record player.

A laser is used to make the
video disc by '‘printing,’ a series
of dots whose individual dia-
meters and  densities  vary
according to the amplitude of
the signal being recorded. Some
60 minutes of playing time is
provided, the analogue signal
being compacted by some 6:1.
The train of dots form a spiral

that a groove would take in an
ordinary audio record.

Playback is achieved on a—
wait for it—transparent turntable.

"The 25W light bulb is located

beneath the turntable so that it's
light shines through both turn-
table -and record. The light is
detected by three light sensors or
photodiodes. Two. of these are
responsible for tracking and
keeping the lens system in line
with the train of dots spiral. The
third sensor detects the variations
in diameter/density of the dots
and this is converted into an
amplitude modulated signal. This
is mixed with a very small r.f.
signal and the resultant a.m.
carrier is then fed directly to the
aerial terminal of a standard
television receiver. Initial experi-
ments have shown that the system
should be suitable for digital,
audio and analogue recordings.

Please note, the system is
experimental and will not be.on
the market for some time. This
column describes ‘state of the art
things, and this is one of them,

BOOM TIME

The last year has been a ire-
mendous boom time for the
electronics industry. So much so
that materials are running out
and suppliers just cannot keep
pace with the demands of
industry. This means that com-
ponents are becoming scarcer.
It is not unusual to find a supplier
guoting a 72-week delivery. Couple
this with the oil problem and it
looks more serious. Plastics are
tied in with oil. Although plastic
packaged semiconductors are
cheaper than ceramic ones, could
it be the other way round soon?
One thing is easily possible—the
price of semiconductors and
particularly i.cs may rise soon.
It could be the old story of supply
and demand, perhaps even a
black market. Psst, wanna a buy
an OC71 guv?

s




Total Building Costs

£7-93 il

1OYersem
U,oloe, VAT Tup)

e 4 Tmn:nigtox- Farpiose Radin.
Yo Signal Tracer-

“* Signal Injector.

+# Transistor Tester NPX-PXP.

adio.

W 2 Translster Push Pall
:&mpliﬂcr.

Comnponents Include: 24 Resistors @ 21 Capacitors @ 10 Transistors # 34
& Mica Bascboard @ 3 12-way connectors ¢ 2 Yolume
Tuning Condenser @ 3 Knobs ¢ Ready Wound MW/LW/SW
yards ot wirce 1 Yard of sleeving ¢tc, # Parts Price List and Pluns

Y Electronie Metronome.
K EBlectrople Nofse {ineratng

NEW EDU-KIT MAJOR

Completely Solderiess Electronic Construction Kit

Build these projects without soldering iron or solder

* 5 Travsistor Push Pull
Amplition.

* 7 Transistor Londupeaker
Radio MW/LW.
5 Transistor Short Wase

% Batteryiess Crystul Radiv,
% One Transistor Ragdic.

* 2 Transistor Regenerative
adiv,

* 3 Transistor Regenerative
Radio.

* Audible Continuity Tester.
e Nensitive Prouimplitice,

@ 2 Slider Switches @ 1
aili @ Ferrite Rod @ &}
S50p. (Free with parts).

C()P(l‘()lﬁ

Loudspeaker & Earpiece |

P& P EINs

ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nite Transistors, % Tuneable watebands av Roatep Py
Built i ferpite rod aerial for MW/LW.  Retractable
ehromesplated telescopic artial for VHF and SW. Push
Pdf carput ssdios 360 W bransistors. » Pransastors ana
8 daded, taning cotdeiiair with VLR acction, separate
coil for airerat, moving voil Joudsyp er, volnme ON/OFF
aind was eehange controbs, Attractive all white case with
red grille and ecarrying strap, 8ize 927 ™ ayr

H T7ow Uy
approy, Parts Price List and Plans 30p {Free with parts).

Total . P b & T 4

Y (verse,
Building £6 95 PP Eam
Costs (o 109, VAT 86

POGKETY
FIVE

4 Tanable wavebands, MW
L.W. and Trawier Baml
7 stages, § transistors and
2 dicdes,  supersensitive e
ferrite rod aerial, wmoving coil Total Building Cosis

londspeaker, attractive black TP&
and wold case. Size 537 x 137 - £2'2 Tns,
337 approx. Plans and Parts 26p

Price List 15p (Free with parts), (- 109, VAT 22p)
(Overseus P & P £1-23)

TRANSONA
FIVE

Wavebanls, transistors and
~peaker as Pocket Five.
Larger Case with  Red
Speaker Grille and Tuning
Dial. Plans and Parts
Price List I5p (Free with
parts).

(Overseas P & P £1-435)

Total Building Costs

£9:505;

(+109, VAT 25p)

-

¥ S

NEW

Everyday
Series

Build this
exciting New
series of designs

BN.D. 5 Transistors and 2
by 45 volt Bat

diodes. MW/EW. Powered
_ Ferrite rod acrial, tuning soudenser,
voltme controf, amd foudspeaker, Attractive case with

red spenger grille. Size 07 < 517 . 237 approx.
Parts Prive List and Plans {5p. Free with pants.

Total = PP Jas 205
Building 73 Co H, VAT 9Ty
costs (Overens P & P abs

EV.8, Case and Iaoks as above § Travsistors and 3
dindes. Powered hy @ colt battery, Ferrite rod avrial, 4§
37 londspeaker, ete., MW/LW coverage. Push Pull out-
put. Parts Price List and Plane 15p. Free with parts,

Total _ PP & Ins Sip
Building t— 1090, VAT 86p) P!
Costs WOrerenas P g P L1105y \

EV.7. Case sud looks as above. 7 Prausistors ami 8
i Six wavebznds. MW/LW, Trawler Band, SWI,
HW2, powered by 8 volt battery, Push Puil outpur,
Telescupic aerial for short waves. 37 Loudspeaker,

Partz Price List and Easy Build Plans 20p. Free with
pares, Overseéas P & P 2185, .

Total P P& Ins 3lp
Building £4’08 Overseas P & P £1°45
Costs . (+ 107 VAT d0p)

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL -

7 Tunable Wavebands: MW,
MW2, LW, sW1, SW2, 8W3
and Trawler Band. Bailt in
Ferrite Rod Aerial for MW and E
LW. Retractable chrome vlated Telescopie aerial for
Short Waves. Push pull output using 600mW transistors,
Car aerial aud Tape record sockets, Selestivity switch,
8 transistors plus 3 divdes. Latest 472 watt fervite magnet

loudspeaker. Air spaced ganged tuniug conidenser. Volume/
onfoff, tuning, wave change and tone vontroly. Attractive
case in rich chestnut shade with gold blocking, Rize & x 7 x
4in. approx. Easy to follow instructions and diagrams.
Parts price list and plans 25p (FREE with parts).

Total building costs £6 .9 PP & lux 47p

Overseas P & P £1-85) {+ 109 VAT
H#9p)

TRANS EIGHT 8 TRANSISTORS and 3 DIODES

6 Tunable Wavebands: MW, LW, 8W], §W2, W3 and Trawler Band.
Sensitive ferrite rod aerial for MW, and L.W. Telescopic aerial for Short
plus 3 diodes. Attractive

Total building costs

Waves. 3in. ker. & imp ype t ist:
case iu black with red grille, dial and
black knobs with polished metal inserts.
Size 8 =« 61 x 2¢in. approx. Pash pull
output, Battery economiser switeh for
extended battery life. Ample power to
drive a larger speaker. Parts price list
aud plans 25p (FREE with parts).

(+ 109 VAT 44p)
{Overseas P & P £l-25)

P P & Ins. 33p

 ROAMER SIX

Trawler band plus an extra Medium

black knobs with polished metal inserts,  Total P P & Ina. 81p
Size 9 x 53 x 2§in. approx. Plans and  building £5'98 {Overseas
parts price list 25p (FREE with parts).  costs P &P £1-85)

{+ 10°, YAT 39p)

CASE AND LOOKS AS TRANS-EIGHT

& Tunable Wavebands: MW, LW, SW1, swe,
waveband for easier tuning of Luxembourg,
eb.. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker”
B stages-—6 transistors and 2 diodes. Attractive black case with red griile, dial and

Tel.: 0234 52367,

Name .......

lenclose £....ccocccvvneneenn FOF ceiinreinicnee

ROAMER
TEN

WITH VHF INCLUD-
ING AIRORAFT

10 Trangistors. Latest 4°
2 watt Ferrite Magnet
Loudspeakers,
8 Tunable Wavebands,
MWL, mwe, Lw, sSW1.
SW2. 8W3. Trawler
Band, VHF and Local
Stations also Aircraft Band.
Latest 4~ 2 watt forrite magnet londspeaker.
Built in Ferritg Rod Aerial for MW/LW. Retractable,
chronie plated 7 section Telescopic Aerial, ean be atgled
and rotated for peak shurt wave snd VHE listening. Push
Puil output ugng SONIGW Transistors. Car aerial and
Tupe Becord HBockets. 10 Fransistors pius 3 Diovdes,
Ganged Tuning Condenser with VHY section. Separate
coil for Alyeraft Band. Volume onfoff. Wave Change and
itrols. Attractive Case in hlack with silver block-
ize 97 - F7 < 47, Basy 1o follow instructions and
s Parts price It and plans 80p (FREH with

£8:50
“EDY-
KiT”

Build Radios,
Amplifisra, sis.,
trom easy stage

dingrama.

Total building costs
(Ovavaune P & P Li-gs,

rra
Ins. bup

Five units
including msster anit
to construct,

Components include:

Tuning Condenser: 2 Volume Quntrols: 2 Slider Switches:
Fine Tone 3” Moving Coil Speaker: Terminal $trip: Ferrite
Rod Aerial: 2 Plugs and Sockets: Battery Clips: 4 Tag
Boards: 10 T istors: 4 Diodes: Resistors: € it
Three 47 Knobs. Units onee constructed are detachable
frour Master Unit, enabling them to be stored for future
use. Ideal for Schools, Educational Authorities and all
those interested in radio construction.

Parts price list and plans 25p (FRER with parts).

Total building £5 .50 PP & Ins. 33p

costs {Overseas ¥ & P £1°85)
1109 VAT 55p)

RADIO EXCHANGE

% Csllers side entrancé “Lavells” shop.
+ Open 10 2.30 -4.30, Mon.-Fri. 9-12 Sat.

Cvrbrersbenvieniakiens

B TR P TITT T

AdAIeSS 1nviiieiiiiisaisiniisisisimsirsisiastessasevstonsersaseasnsriossnrons

(Dept. PW24.)
EEEBR

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 ISA g
Reg. No. 788372,
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115V 500%V enclosed transformer, with mains lead and two 115V
outlet sockers, £9-49, P & P 67p. 20 Wats version £2°02 P & P27p-
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SPEAKER BARGAINS £
EMI 137 x 87 3, 8 or 15 ohm
Plain .. e .. i
With Co-Axial Tweeter ..
Twin Tweeter » on
Type 8950 8 ohm, 29 watt
647 8 ohm, 10 watt
8”7 8 ohm, 10 watt
197 8 ohm, 20 watt
8” x 5” CiMag. 5 watt
8” x 5” Dualcone
8 ohm, 10 watt
GOODMANS 64” 8 ohm
Dualcone .. ..
e

R e s

ELAC 8~ 8ohm Dualcone ..
FANE 77 x 4” 3 or 8 ohm ..
8” Dualcone 8 ohm..
CELESTION 8” 15 ohm ..
ADASTRA 10” 8 or 18 ohm,
10 watt . . 20
BAKER GROUP 25 12” § or
15 ohm, 25 watt .. .. B
P. &P .
5 8 ohm, 5 watt C/Mag. ..
21" 8 ohm or 84 ohm
P. &P, ..

TWEETER & CROSSOVER
EMI 3%” 3 or 8 ohm C/Mag .. 1-
Cone Tweeter 8 or 15 ohm,

10 watt " .. .. 1
Cone Tweeter 8 chm, 3 watt 1-00
Horn Tweeter 8 ohm, 20 wait 3-50

-
2 {8 & B3uHIsE8S

Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm),
98 (8 ohm), CMN216 (16

ohm) ™ T
P. & P.

KIT FORM CABINETS TEAK VENEER

12 x 12 x 6 with 8” 8" x &
61" and 3" cut out. . xr
17 x 10 x 8 with 8” or 13” x 8”
cutout .. o T
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3-50

18 x 11 x 8 with 137 x 8" cutout
for EMI 350 .. o .. 4
P. & P. ea.

MICROPHONES

CM20 Crystal Hand .. ..

EM70 Planet stick melal,
switeh erystal o x

DM160 Dynamic uni-dir, bali
metal .. v A, .

UD130 50K/600 ohm, uni-dir
ball me'al .. . .

-850
158
395
4-50

CONDENSER MIKE 600 ohm,

uni-dir -7 . g -5
Cassette Stick Mike with R,
Control on/oft switch
(2°5 & 3-5mm J/Ply) .
P.& P

Soponl
a8 28 d8

SOLDERING IRONS
ANTEX CN240 15 watt .. 1-60
SK 1 Kit(18 watt iren
2 spare Bib efc.).. 2-65

X256 25 watt (low
ieakage) o

P &P

CARTRIDGES 3
ACOS GP91/2SC or GP91/3SC
Stereo comp. aa

GP3/1 Stereo crys... 1
GPY4/1 Stereo crys... 1

GP95/1 i e %

GP101 .. ?
SONOTONE
9THAC Stereo cer. diam.

‘180

®e8iz3

19-Tt Stereo crystal -

* BSR SG5M Stereo ceramic
SX5H Stereo crystal ..

SX8M ‘Stereo crystal ..

X5H  Mono/stereo - ..

X6M  Mono/stereo ..
GOLDRING G800 G850 £3-85
STYLI for above ca'[tridges_'

GOLDRING G800~ G850
P. & P.

snies

e Baooan

288

BATTERY ELIMINATORS
240v input 6, 7-5 or'9 300mA 2-20
12v_d.c. input (fits in car

lighter socket) 6, 7°5 or 9
d.c. output at 300mA 2
P. & P.

TAPES Stnd. [ DP
5" 45p s5p 10p
537 55D 65p 95p

Stnd. LP
7” 65p 95p
P. & P. 1-3, 9p ea. 4 or more, lot 30p

LOW NOISE CASSETTES
1-5 6-1

C60 35, S "R
D

_Cao o

120

- Cassette Head Cleaner 35i
P. & P. 1-5, 3p ea. 6-10, 15p lot.
11-20, _Post Free.

45p 40p

55p 50p
PLASTIC LIBRARY CASES

Is .. . .. 18p

22p

25p

- N
CASSETTE CASES .. 1op
P. & P. 1-3, 5p ea. 4 or more, 20p

B8IB ACCESSORIES
Tape Editing Kit  Ref. 23
Recording Tape

Splicer Ref. 20
Cassette Tape,

editing i ef. 24 1-40
Cassette Salvage Kit Ref, 28 40p
12's Cassette Case Ref. 34 £1-00
Stylus Balance Ref. 32A 1-15
Spirit Lever . Ref, 46 50
HI-Fi Stereo Test Cassefte 1-90
Groove-Kieen Relgord Cleaner 1-?3

1-30
115

SPECIAL OFFER
BUSH Stereo  System  with
indep. Vol., Bass & Treble
controls on each Speaker for
optimum reprod. Using Gar-
rard 2025TC Auto Change
Deck in deluxe teak plinth and
cover, Today's Value £49-50.
QUR PRICE £27-58 + £1:50
P. & P. 12 months Guarantee

A BARGAIN NOT
TO BE MISSED !

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED. :

Riversdale Electronics

Mail Order Department
P.O.Box 470, Manchester M60 4BU.

BARRIE electronics
-3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS | ALDGATE & LIVERPOOL ST.

990
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LEARNING BY PRACTICAL PROJECT STEPS

PART 5—EMITTER FOLLOWER

is simply to take small voltages and turn them
{somehow) into high voltages but this is by no
means the end of the story. )

Apart from voltage amplifiers we often come
across circuits that fulfil some role of amplification
that is not always so obvious or, for that matter,
easily measurable. To name a few; we have current
amplifiers, power amplifiers, impedance converters
(sometimes called buffer stages),inverters and opera-
tional amplifiers. The transistor ¢can give us all these
options in different forms of circuit and we shall
explore some of these obvious and not-so-obvious
applications.

- The transistor is basically a current sensitive de-
vice so it would not be unreasonable to look, firstly,

IT is natural to think that the role of an amplifier

+9Vv
Tr1
BC108
M1
60-100mA |
~__ov

Fig. 29. The emitter current measured is proportional to the base
current through R1. The latter is set by VR1.

+9V

oV

Fig. 30. The transistor draws only the amount of base curren<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>