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ambit® INTERNATIONAL
THE MOST COMPREHENSIVE RANGE OF COMPONENTS, KITS
AND MODULES IN THE WORLD & THERE'S ONLY ROOM FOR A
FRACTION HERE, GET THE CATALOGUE AND FIND THE REST.
CMOS-TTL :
4001 0.11 4515 1.25 74L510 0.12 74LS138 0.30
4007 0.13 4516 0.60 74LS11 0.12 74LS139 0.30
400906 0.25 4518 0.35 74LS12 0.12 74LS145 1.20
4010 0.30 4520 0.60 74LS13 0.20 74LS151 0.30
4011 0.11 4521 1.30 74LS14 0.30 74LS153 0.27
4012 0.14 4522 0.89 74LS20 0.12 74LS154 0.99
4013 0.25 4526 0.80 74LS21 0.12 7415155 0.35
4016 0.22 4527 0.80 74LS22 0.12 74LS156 0.37
4017 0.40 4528 0.65 74LS26 0.14 7415157 0.30
4019 0.38 4529 0.70 74LS27 0.12 74LS158 0.30
4020 0.55 4531 0.65 74LS28 0.15 74LS160 0.37
4021 0.55 4532 0.80 74LS30 0.12 74LS161 0.37
4022 0.55 4534 4.00 74LS32 0.12 74LS162 0.37
4023 0.15 4536 2.50 74LS33 0.15 74LS163 0.37
4024 0.33 4538 0.85 74LS38 0.14 74LS164 0.40
4025 0.15 4539 0.80 74LS40 0.13 74LS165 0.60
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4043 0.50 4553 2.70 74LS48 0.45 74LS170 0.90
4044 0.60 4554 1.20 74LS49 0.55 74LS173 0.60
4046 0.60 4555 0.35 74LS51 0.13 74LS174 0.40
404908 0.24 4556 0.40 74LS54 0.14 74LS175 0.40
4050 0.24 4557 2.30 74LS55 0.14 74LS181 1.05

114 4051 0.55 4558 0.80 74LS73 0.21 74LS190 0.60
P. 4060 0.75 4559 3.50 741.574 0.16 74LS191 0.60

4066 0.30 4560 2.50 74LS75 0.22 74LS192 0.45
4068 0.16 4561 1.00 74LS76 0.20 74LS193 0.42

O 4069UB 0.14 4562 2.50 74LS78 0.19 74LS194 0.35
4070 0.16 4566 1.20 74LS83 0.40 74LS195 0.35
4071 0.16 4568 1.45 74LS85 0.60 74LS196 0.55
4072 0.16 4569 1.70 74LS86 0.14 74LS221 0.50
4073 0.16 4581 0.18 74LS90 0.28 74LS240 0.80
4075 0.16 457208 0.22 74LS92 0.31 74LS241 0.80
4076 0.55 4580 3.25 74LS93 0.31 74LS242 0.70

ri 4077 0.18 4581 1.40 74LS95 0.40 74LS243 0.70
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4175 0.80 4585 0.45 74LS112 0.20 74LS258 0.37
4502 0.60 40174 1.05 74LS113 0.20 74LS260 0.50
4503 0.50 40195 1.08 74LS114 0.19 74LS266 0.22
4506 0.70 74LS00 0.10 74LS122 0.35 74LS273 0.70
4507 0.37 74LS01 0.10 74LS124 1.80 74LS279 0.35
4508 1.50 74LS02 0.11 74LS123 0.35 74LS365 0.32
4510 0.55 74LS03 0.11 74LS125 0.24 74L5366 0.34
4511 0.45 74LSO4 0.12 74LS126 0.24 74LS367 0.32
4512 0.55 74LS05 0.13 74LS132 0.42 74LS365 0.35

cog
4514 1.25 74LS08 0.12 74LS133 0.24 74LS373 0.70

Memory Micros Linears:
LL LM1OCN

L149
3.88
1.86

SL1611
SL1612

1.60
1.60

KB4433
KB4413

1.52
1.95

U265
U266

3.16
2.43

O U237B 1.28 SL1613 2.06 KB4436 2.53 LC7137 7.50
U247B 1.28 SL1620 2.17 K84437 1.75 ICM7216B 19.50
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LM324 0.45 SL1625 2.17 NE5044 2.26 SP8647 6.00
co) LM339N 0.66 SL1630 1.62 MC5229 9.60 95H90 7.80

LF347 1.60 SL1640 1.89 SL6270 2.03 HD10551 2.45
LM348 0.90 SL1641 1.89 SL6310 2.03 HA12009 6.00

C.) LF351 0.49 TDA2002 1.25 SL6440 3.38 HD44015 4.45
LF353 0.76 ULN2242 3.05 SL6600 3.75 HD44752 8.00
LM380N 1.00 ULN2283 1.00 SAS6610 1.48 MC145151P 6.00
ZN419CE 1.98 CA3089 1.84 SL6640 2.75 280A 3.75
ZN427E/8 6.28 CA3130E 0.80 SL6690 3.20 Z80A P10 3.50
NE544 1.80 CA31307 0.90 SL6700 2.35 Z804 CTC 4.00
NE555N 0.20 CA3140E 0.46 SAS6710 1.48 Z80A DMA 9.95
SL560C 1.98 CA3189E 2.20 LS7225 3.65 280A DART 7.50

0.1 NE564
NE567

4.29
1.30

CA3240E
MC3357

1.27
2.85

ICM7555
ICL8038CC

0.94
4.50

Z80A 510,1
Z80A 510,2

11.00
11.00

uA741CN 0.20 ULN3859 2.95 TK10170 1.87 Z80A S10/9 9.95
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0.78
2.10

LM3900
LM3909N

0.60
0.68

TK 10321
HA11223

2.75
2.15

Z8001
8255

65.00
2.58

LM1035 4.50 LM3914N 2.80 HA11225 1.45 6800P 2.90
0
la

TDA 1062
TDA 1083

1.95
1.95

KB4412
K84417

1.95
1.80

HA 1 2002
HA 12402

1.22
1.95

6809
6802

8.75
3.50

TDA 1090 3.05 K844206 1.09 HA 12411 1.20 68A00P 4.25
HA1197 1.00 KB4423 2.30 HA 12412 1.55 68BOOP 4.65
MC1350 1.20 KB4424 1.65 LF13741 0.33 2114-L2 1,49
HA1370 1.90 K84430 2.30 MK50375 3.85 4116-2 1.59
HA1388 2.75 KB4431 1.95 MM53200 3.90 2732 4.00
SL1610 1.60 KB4432 1 95 U264 2.27 2716 3.00

FA AND THERE'S PLENTY MORE IN THE CATALOGUE 70p inc.

Coils, Filters: Toko, Murata, NTK, Cathodeon.
SFE6.0MA 0.80 CDA 10.7MA 0.70 10M 15D 14.50

Fr4 CFSE10.7 0.80 SFE27MA 0.94 LFB4 1.95
SFE10.7MA 0.45 SAF10.7MC-Z 3.75 LFB6/CFU455H 1.95
CFSB10.7 0.50 MF45510AZ12118.55 LFB8 1.95
SFE10.7MJ 0.50 MFL45501L 11.95 LFB10 1.95
SFA10.7MF 0.75 1OM15A 1.99 LFB12/CFU455F 1.95
SFE10.7ML 0.70 21 M15A 3.45 LFH6S/
SFE10.7MX 0.95 45M15A 5.95 CFW455HT 2.45
CFSH10.7M1 0.50 10M22D 17.20 LFH8S 2.45
CFSH10.7M2 0.50 1OM8D 15.50 LFH12S/
CFSH10.7M3 0.50 CFW455FT 2.45

111

TOKO FIXED VALUE CHOKES (E12 Values)
7BA -1 to 1000uH
8RB - 1 to 33mH

16p 1ORB -1 to 120mH 33p
19p 1ORB - 15 to 1.5H 43p

RETAIL SHOP OPENING HOURS
Monday to Thursday 8.30-6.30

Friday 8.30-8.30 Saturday 9.00-5.30
(Access + Barclaycard orders accepted)

NOW IN STOCK
MF10 - National's new Dual
Switched - Capacitor Filter:

Price £5.05

ALL PRICES SHOWN EXCLUDE VAT. P&P 60p per order.

AMBIT INTERNATIONAL

200 forth Seruice Rood, Brentwood, Essen
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ALL THE 'USUAL' BITS 1/1)

(Rs, Cs, Tr's, ICs etc) at all good
+ ALL THE newsagents
TRICKY BITS or direct

)

* TOKO COILS, INDUCTORS, LC FILTERS
* PCM FILTERS, VHF/UHF HELICAL FILTERS
* UNELCO CAPACITORS
* PCI INTELLIGENT LCD MODULES
* TOKO SWITCHES : F SERIES/R7000 SERIES
* ALPS POTENTIOMETERS AND

KEYSWITCHES
* TOYO-TSUSHO COAX RELAYS FOR TX/RX
* CRYSTAL FILTERS, CERAMIC FILTERS
* WELLER SOLDERING IRONS
* COOPER TOOLS
* TEST EQUIPMENT
* BOOKS, MANUFACTURERS' HANDBOOKS
* HARDWARE, CASES, PANELWARE, ETC.
* MODULES, R&EW KITS
* RF POWER DEVICES

SUBMITTED USING STOCKCODES -ORDERS
DESPATCHED WITHIN 8 WORKING HOURS

* PHONE ORDER SERVICE - (NO MACHINES!)
PLEASE, NO11 OCR NE- PHONE SYSTEM Al loll All( ALL1 STACKS CALLS
IN ORI)l 12 01 ARRIVAL SO PI T ASE WAVE II NO) ANS\41- RI I) INIMI NATI I Y

8 AM - 7 PM MON - SAT
0277 230909

* COMPUTER ORDER SERVICE - `REWTEL'
6 PM -9 AM 300 BAUD/RS232

(IT MAY BE 24 HRS BY THE TIME YOU READ THIS)

0277 230959

1 ambit
0 200,NORTH SERVICE ROAD=

BRENTWOOD, ESSEX

INTERNATIONAL TTIgnaStr-r9C9 --11-
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PROJECTS
* INCREMENTAL TIMER 12
Switch on at intervals.
* POP AMPS No. 4 31
Very high impedance voltmeter.
* POP AMPS No. 5 52
Peak Voltage Detector..
* DIGITESTER PSU 56
Select -a -volt power supply for digital applications.

FEATURES
* THE ELECTRONIC REVOLUTION 22
The Birth of Broadcasting.
* COMPONENTS FOR COMPUTING 69
Randomly Accessing Memory.

REGULARS
Monitor 6
What's On Next 18
Buylines 34
HE Subscriptions 63
Points of View 65
Clever Dick 73
PCB Service 76
HE PCB Printout 78
Classified Advertisements 81

SPECIALS
* DIRECTORY OF ELECTRONIC KITS AND MODULES 37
Electronic hardware for the hobbyist.
* LOOK IN THE BOOK 59
A guide to books about electronics.

Due to the unexpectedly large response to our Kits and Modules
Survey (more than 70 companies replied), Radio Rules has been
held over until next month.

Editor: Ron Keeley
Editorial Assistant: Helen Armstrong
Advertisement Manager: Gary Price
Assistant Advert. Manager: Jolyn Nice
Managing Editor: Ron Harris BSc
Managing Director: T.J. Connell
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Hobby Electronics is normally published on the second Friday of the month prior to the cover date.
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Ersin Multicore
Ersin Multicore, solder contains 5 cores of non-
corrosive flux, instantly cleaning heavily oxidised
surfaces. No extra flux is required.
Comes in handy dispensers and tool box reels in two
different alloys 40/60 tin/lead for general purpose
electrical soldering and 60/40 tin/lead ideal for
small components and fine wire soldering.

SRIRER

Size 3 40/60 tin/lead
£4.37 Per reel 1 brrim

Size 10 60/40 tin/lead
£4.37 Per reel 0 7Immtha

Size PC115 60/40 tin/lead
£1.38 Handy pack 0 028rnm dta

Multicore Savbit
Multicore Savbit, solder increases the life of your
soldering bit by 10 times, for better soldering
efficiency and economy.
Comes in two handy dispensers and tool box reels.

4'44 fr,

Size 19A 60/40 tin/lead
£1.15 Handy pack I22mmch,

Size 12 Savbit
£4.37 Per reel I 2m, d

Size 5 Savbit
£1.15 Per pack I 2rnm dta

Multicore Alu-Sol
Multicore Alu-Sol. solder contains 4 cores of flux,
suitable for most metals especially aluminium.
Comes in handy dispensers on tool box reels.

Size AL150 Alu-Sol
£2.07 Per pack

ALU-S0e terro,06an1
4 GORE SOl. DER I/

SIZE 4 7/
Size 4 AI&Sol
£7.82 Per reel I bmrn thd

Size SV130 Savbit
£1.73 Per pack oGoirnmth.

All prices inclusive of VAT.
Available from most electrical and DIYs stores. If
you have difficulty in obtaining any of these products
send direct with 50p for postage and packing. For
free colour brochure send S.A E.

re is  e
Multicore Solder Wick
Multicore Solder Wick, absorbs solder instantly from
tags and printed circuits with the use of a 40 to 50
watt soldering iron.
Quick and easy to use, desolders in seconds.

Size AB1O Solder Wick
£1.43 Per pack

,0,0°L`44.00,'"G
:51:401tclitts

Multicore Tip Kleen
Multicore Tip Kleen, soldering iron tip wiping pad.
Replaces wet sponges.

Size 2 Tip Kleen
£0.92 Per pack

Bib Wire strippers and cutters
Wire strippers and cutters, with precision ground
and hardened steel jaws. Adjustable to most
wire sizes. With handle locking -catch and easy -grip
plastic covered handles.

Size 9 Wire Strippers
£2.69 Per pair

Bib Audio/Video Products Limited
(Solder Division), Kelsey House,
Wood Lane End, Hemel Hempstead,
Hertfordshire, HP2 4RQ.
Telephone: (0442) 61291
TeleK 826437



SUPERIOR QUALITY CARBON
FILM RESISTORS, HI STAB

LOW NOISE
14 W 1013 .1M12 5% 624 .,,,)

-11'O W 10f1101011 5% 624 d1W 1011.10M67 5% 612 IS1ALL
2W 100-101431 6% 612 119

Rechargeable04)4
Guaranteed

minimum 500
charges

4P2 11 .24HI 2.10
HP2144H/ 4.75
1-1P7 11401 9.951

TRANSISTORS

I.e.. ,...,, 'f205447
variety in UK

II 7..°°1111
, ...I'm 7.11
' w9.1..... ;205451

27/5401

'7014411: ,1.111:
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F459 42P CRICKLEWOOD ELECTRONICS LTD
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.MM3
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122,133,11 1,
B.221312 Id
8c214 41

.

BF iii KO
OF 420
13E639 256
BF1140 250
13F1341 259
BFR79 256
BER80 255
13E881 259
me 90
13E028 2295",

BF56_1 il 00401-

BESW

)

40 Cricklewood Broadway, London NW2 3E7. tel 01 452 0161 tlx 914977
STOCK BRAND NEW FRANCHISE ORIGIN

This is a small list from our vast stocks. Full price list free on request. You may order
by phone quoting Access, Visa or American Express no., or by normal mail order.
Callers welcome. All in stock items 195% ex stock) go out same day. Please add
15% VAT & 70p p&p. Govt Depts, schools, etc. orders welcome. Overseas orders

no VAT but allow extra p&p. Qty discounts negotiable.

CRICKLEWOOD - STOCKING PARTS OTHER STORES CANNOT REACH
- - - ---. - ---- .-

METAL OXIDE /FILM
RESISTORS
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PO 00or.II".m111...
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:7_1

20918
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Y.,.....

20929 '''
45p
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.....544
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,I:',66112625 ..56.P'
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53P
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2.214B 14
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FIC237 16.
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i3P210304 56
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i.

III amp 1'' I
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W02 ,2001 2,
000/14001

W86 86'83' 61.

311111 1
1916172 4.31
"Alm 744

.1889 In
M2907N 2.75
M2907148 201§

LM291771 1.9I
1M291761 110
NE531N 1.31
NE543N 2.80

- *CMOS
4000 10p
4001 109
4002 119

48°8
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11,

"".4 32P
4009 204
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TTL
7400

17t;7401
7402 lip
7403 124/

7404 ...
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'....
90

7406 i,
7407 tiso

1 74L5 TTL

';:1101° 11:
741502 tie
741503 12.0

741504 126
741505 124
70508 1,
741.610 12p

WIREWOUND RESISTORS 6%
2.3W 0.2212 . 3300 E12 21p
4.7100.470 -608E12 33p
10.11W 1.00 - 336 612 V.

-1.5W

8I.''8'' f6186
GRAPHIC

PROCESSORS
EF9365 62.00
EF9366 6200

I 2N929A
.20930
1209304 306
,N,89,
2141974 13(1S

'202060 7.14I NOISE
ROTARY POTS

E3 SOIPH
4.70164 Lin 32p
4.7K .2M 109 32p
As above wh
DP switch lop
As abOvit but
314r60 Inc
switch, 94

ciumifty Eiectrohrtip,
By Matsushita o
''''' good r""" '8.in the rare event of
AMA"
ofd V
47 63 Bp
.47 1C0 91'

Skims.
be sent only ,

supply difficulty)

Beautiful
Mini Radial
Low Voltage

1 :202102 310202217 31IpNE54414
252215 336
27422184 2651

2142219 276
2N2219A 4
202220 229
2142221 226 1
2022214 236 125250
2142222 240

206133 1 141
2146134 1.36
256253 1.45(
206254
2SC 1306

1.551

2022078 1,4
25249 3.98

4 45
'20282 4.*

252134 3.95
25K226 C20
30128 1.12
35138 3 50
374139 3.30

BC238A 15p
82238E1 156
BC2382 17P
BC239 1651

8C2394 16.
BC23913 Id
BC239C 1%
BC300 4

BC301 44.
BC302 43p
BC303 476

60327 HP82328 146
BC337 ,,,,,

'''..
BC338 166

50105 1048U109 .,'A,
80126 ""
8U204 2.26
BU205 1.74
41'249 1.
BU208 1.99

3265 2 31BU .

BU406 1.46
8U407 1.45
BU408 1

6.U500
BUV20
130V21 10.
BUV23 13

ZTX310 M6,
210311 326
ZTX312 3,
ZTX313 366
210314 24p,r,,,, .sa.,
- A"`" -'ZTX330 301
ZTX341 286
ZTX500 lid
ZTX501 146
27X502 1
ZTX503 171

2TX584 26P
201510 340

2 amp type
Square with hole
S0111001 37p
50212001 400
604 ,s00, 40p
$OS 1800/ 550

6 amp type
Square with halt

,,k/01 (100) .0.
PW021200) 75/9,004 (Am 0,
PW0616001 901

116
NE555 00).floe.,209068

1
5,66n 326
NE565 1.10
NE5661.49
NE567 1.375,70 3 3.
sjEi;, 3,76
NE55-344 1.15
111024 4.16
pu:1,130 123.
RC 36 55p
1 BA500 2.67'

ApPT:
-v 10p
4012 1,
40131.1
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4015 ma
4016 21,
4017 32P
4018 44P
4019 25P
4020 44P
4021 390
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4023 12P
4024 32P
4025 126

7408 too
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7410 i,
7411
7412 Lne°

7413 ,'..""
;Y.',7414

7416 1,IP

7417 tipP
7420 1

7421 206
7422 .3.
7423 6.6p-Y
7425 .1'6p

7426 '1IY18p

741111 120
741512 12p
741513 a
741514
741515 lip
74L520 12p
741021 12p
741522 12p
741027 129
741528 146
741530 129
741132 130
741033 14,
741537 146
741538 14p

Mle1Q-MINI
100V CERAMIC
PLATE CAPS
5% or boner

E12 Series
1pF lOnF 7p
DISCOUNTS ON
QUANTITY 1

PLEASE PHONE

35° 30.
63 131

1

100
117

1 500 40P
2.2 25 190

2.2 63 90
2.2 100

132.2 350 30p
3.3 25 10p

Matsushima*
ofd V

l0 16 66
2? 10 Sp
22 16 76
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47 16 Sp
100 10 96
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,2022224 260
02712223 2.m
12022234 4.16
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252369 nip
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2N2905 2,

(30140 2.37
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1 30152 3.00
- 30153 2.47

BC440 322 P
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46° 4

BUV24 12.10
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ZTX530 241

'-'''''''' 227X650

25 amp type
Metal clod with
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TBA510 216
7505100 305
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7428 lop
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74LS42 23p
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1i44_334.30154 2.56!
1371200 6 931
t 310201 2 98
40360 601

9c46,
BC516 eeP
BC517 40P0c647 1,
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BUY47 217
BuYias 3 95

5.80643010823
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IN 1 ,
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92p
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K021200) 2.3/
6 04 (400) 2.80

2 4460616°8) -
1

TBA520 2.167
TBA5200 2.76
TBA530 2.66
TBA5300 2.76
TBA540 2.72

4029 43p
4030 14P
4031 1.19
4032 8013
4033 1.20

7032 liT),

7433 2,
7437 1,
7438 19p
7440 16p

741551 14p
741064 146
741055 1,
741S73 186
741574 14

,,EmEn
POLV-C2,6

CAPACITORS
E12

1nF.68nF 106
02nF.150nF 166

3.3 40 Ilp
3.3 63 12p
4 7 16 tlp

So44 ; 25 -t
40 Ilp

4.7 63 126
lip

1)37 1116
,

220 10 Ilp
220 16_ 1,
470 10 17p
420 16 lap
1020 10 206
1000 16 2,
2200 10 34p
2200 16 44to

2612905A 29p.
202906 2,
21429064 306
252907 250!
21429074 26p
202920 3.47
207

1
923 259

2142924 16p

40361 6717

48362 671

1 'AA' 222
40406 1.35
40407

:.5&4040860;
I40410 1-50

B254713 1417
50548 12.525484 1317

Ii.8C5488 1-o

ra2r8,C 113541

825496 1451

J310 539
M2802 3.M

7 oisMJ900  .."7jMJ901 21.1
MJ1000 2.501

, MJ1001 3.00
' MJ1800 3.61

04
114916 106
101190 1.47
1144001 41
154002 44p,

104003 5 1
154004 P

Proprletory
Bridges
134021500 1.26
980c3700 1.66
BY164 64
BY179 34

'

1345400 2.74
184550 3.26
11345500 3.27
TBA560C 2117
760570 227
11345700 2.41

2.19

4034 1.29
4035 59P
4036 2.49
4037 1.30
4038 3,
4040 400
5041 406

7441 06;
7442 241

7443 ,
7444 05p

7445 AA),

7446
7447 35p

74L575 1,
741576 1851

74LS78 113p

741580 1.20
741583 336
741585 Mp
741586 lip

5% 7.14nrn 100/
CAPACITORS

E12
10,F .160nF 12,
220n5 27,F 166
330nF, 390nF 20p 1
470nF, 560nF 276 I138,F'"""32PIIpF 00,,) 3,
Complete range
of other voltages
6 40.1.8.lo

ock. Please
p500.

10 40 VP Air
10 63 TIP'10 100 114iin 25 17

n 40 146

In ea 111111

In 100 ma
47

25
14P47 40 lipi,e,

47 63 26p
47 100 220._

66 25 1.
83 63 26.
100 16 1451

25 166

..$0.. -1
GI PCB

1 '-344 1

Si I Sided
178

AA._ I

..9420 4 1954nrn,,,,
420  245mm I,

-'" 
Ferric Chloride
60% solunon

250m1 bottle
11%3

'

202925 1591
202926 106
253019 506
203053 27p
2143054
203055 %
2143055H 1201,
203107 46n
2713108 426
2713109 lip

1203232 .

203250 35p
203251 36p
253439 9,

2.85

alA
40822

t'
40871 480Ae72

5817

505490 15P
BC550 301,
605502 33P
BC557

1617
1325570 169

.12500 2.19
22501 2.25
22955 1.03
.13000 219
23001 226

1,4005
1114006 83ca
,N$007 7p
,H600,3 2,
, 04148 40

'

ZENER DIODES
400-50OrnW
[24 Series

2.4-47V Op

TCAMO
TC4.940 1.1111

TDA1002 3.39
,TDA.1003 3.14

DA1004 257
3.54

4042 ma
4043 456
4044 4Ip
4045 996
4046 44P

7948 A0p

7450 'Y'15p
7451 15p
7453 156
7454 i%),

741590 22p
741592 25p
701593 24p
741595 Mis
741596 130P-02125 356,

AC126 2514,
ACI27 25111
00128 269:

8255713 16
50558 P

14.
BC5584 I,
EIC551313 1,

J3701 2.56
20502 3.99

KH-5003 4.,
MJ15004 5.56

104150 tip44481,.0 4448
104517 226
155172 306

3 we
[24 Sen.
3.3-82V 15p

041006
Tr/41010A 2.36
7001022 4.95
TDA1024 1.19

4047 39p
4048 39p
4049 2217

23p4050.u

7460 sp
7470 96;
7472 2,
7473 2,

7410107 20p
7410109 23p
7415112 20p
7410113 Zip

AC132 3916
AC151 "F.
AC152 454
AC153

BC5582 17p
BC559 156
BC559B /3
9,-,,s9c lip
6,-4-i,o 3

M 15015 2 461j 'MJ15016 3.34
A.....,24U44170M26350. r'n.

'",,,-'6'L A6_"--

155176 94p
' 1745400 126

155401
105402 14p
105403 156

2.5 Watt
624 Series
7.6.75V 1.11

7042610
.

104261141 2.50
1.69

U44180 TM
0152003

-"I" lip
4052 49P

4853
4054 133p

7474 18p
7475 2,
7476 2,
7480 ..,

YYY

7410114 22p
7415122 75p
7410123 34p
7411124 Illp

TANTALUM
BEADS ..._

.1/35V 1.117

.22/35V 140

.33/35V 14p
.47/35V 1411

.68/35V 14p
1.0/35V 14p710
2.2/16V 14P
3.3(35V 2204 7/16V Ed
4.7/355 24p
6.8/255 2417
61/366 2517
10/16V Nip
10/35V
15/10V 22171
15/16V 30P
15/25V 321
22/6.36 26P1
22/166 226
33/10V 391/
47/6.3V 430
100/3V Thri

100

100 40 220
100 63 250
103 100 30p
720 10 1

220 16 lip
no 25 22P
no 40 260
220 63 30p

330 16 1,
320 25 226
330 63 up
470 16 ny
470 25 2,
470 40 2
470 63

439

470 100 6017
16 30111

11:0) 25 369
1039 40 4617
1000 63 6613

12700 16 44
12200 25 630
2200 40 700
2200 63 13081

ETCH RESIST
TRANSFERS

1 Tlun Imes
2 Thick Imes
2 Dun b..ds
4 15.00 bend.
5 011 pada
6 Transistor ,

1

7 rop 1110101
8 0 1" odge consm,.,,,,
A, sheet of t

Set 01 , 3 shoe.
0300
PHOTO
SENSITIVE PCB
1st Cbse EP6sY
Glass. For better
results than2,,,,,
to UVsi.,$..i...
100 A is° 1.66

203440 8,2143441 1.26MP
253442 1.
21434428CA 1.
703444 1

261340: An
4:'''01,;1,,,,I1,47 11
5

2143448 6.58
2143468 1.00
203512 1.06
203653 2.*
-253632 9M
203638 3,
2036388 37p
253694 30p
253702 109
203703 1,
203705 109
253706 1,
203707 106
2143708 10o
203709 ipp
253710 106
2113711 199

AC153K 64p
AC176 226
AC176K 37 9
AC187 25P
42187K 286
AC1B8 266
42188K 40p
Ac_ 717 749
AF239 1.24

(3660c 3i1p

82650 Rn;-2:
BC651 ..
BCY70 16p,_.
BCY71 1.9
EICY72 199
80131 44p
BD132 440
BDI35 400

III ---p-',''','" Ap.,'"'.1---- -",
1.4P$405 23,1
MPS406 24
MPSA10

w_..
MPS412 29p
MPS/03 4111
MPS414 449
MPSA16 30p
m PS418 65.

1145404 166
1N5405 17p5,5,6 15n,

--,
105407 110
1115408 206
155024 52015,25 $0,
155626 UN
155627 58p,

NEW OPTO
DEVICES

Now LED.
Now in Hock

rep

G '..,,1'en

V - . '''vLarge diffused
I. so .

uPC575C2 2*
UPC1156 2.76
XR2206 202
25410

...
''''ZN419 2 25

251034 1 99
251040 5.119
ZTK22 8,
Z1K33 8901

4065 1336

4056 8911
4059 4.35

4060 4217
4063 799,),

22P"f`'
-4067 2.22

14434`.'41
1304."0",
136

7481 1.19
7482 A.,
7483 s9-7.

7484 .6-'
7485 66.-"-.

YYY7486 14
7409 1 7,
7490 206
7491 366
7492

7415125 34
7415126 lop
7415132 336
7410136 24p
7410138 240
7410139 27p
7415145 70p
7415147 Sp
74151411 88p
7415151 3051AF240 1 00

AF27913 7551

A.F279G 750
1.102 3....AU0 2.2110u11311

2.30
11,BC107

BC107A 14.
82107B 1291

8C108 109 1P
6C1084 126
BC 108B 1210
5C1082 1.4pp)

82109
126

BC1092 129

130136
B0137 42p
01)138 MP
BD139 39P
130140 1,

.16
0 238 Sep

8D2394 570
BD239C 54;
802400 5997157
EID2402 736
EID2414 61p

176

51.
802426 706
EID2434 726

4..
MPSA42 4'p
MPS443 490
MPS455 2,
iMPSA56 30p
IMPS/165 40p
MPSA56 Vp
MPS/100 466
'MP5A92 31.
MPSA93 386

95101 /up
P0151 A,

mm20 649
MP §U04 1.32
MPSUO5 566

i

1544 100
130102 250

BA"' 250
SA133 10P

li34.7,11,34 ,..)32rtr.
.?..7..'r. f.0...I. 1.
BA156 31,

trA ma 339
B4159
:,,,,Ig

1.
/0.

A'
BA202 214

259

R5D 67 76
G6D 11, 126
Y50 15P 120-
si..0 diffused
020 8P 601
620 120 106
020 120 10p
Micro 0 I'

I

010 lop 7261
G1D 27p 21P,
010 VP 25p
pc). tree)
052G6c rr

7; '171: '

v5C 176 13p

CPUs
'802 7-00
26600 11.99
6502
13800
6802 236
6909 S.

8035 3-498000 W. '
801304 2.
80854 3.40

5775

:7tp,
21.00

2000 216

4071 130
4072 136
4073 13P
4075 13P
4076 44P
4077 1311
4078 MP
4081 I2P
4082 1271
4085 490
s086 53P
anas .

206
Tgl 690
4095 750

266
7493 34p
7494 240
7495 346
7496 346
7497 066
74100 BBD
74104 sy,
74105 -I."

1166
74107 "6.
74107 ,,,-'''

74109 pr..,--f"
74110 "''',,...

''''''74116 506
74118 A.

74119 ''''''576

7415153 314
7410154 79p
7410155 29p
7415156 360
7415157 276
7415158 786
7415160 3251

7415161 6641
7410162 3,
7410163 35p
7410164 40p
7410165 606
7410168 114
7410169 147
7415170 766

Foodthrough
, Capacitor

4700 16 76P
4700 25 low

100 . 220 1.90
203 0 114 1.85

203712 2.00
203713 1.26B210913
253714 2.98

BC140
8214$ ma

BC143

MP

BC142 291
346

BC147 10P
BC1474 100
821475 10P
8C147C
BC148 10P

B02432 85p
802440
1313244C TO:
0024511 I 1

1313245C '
6132460 1

602460 1.

8132494 2.
(032492 2 311

',sum
MPSUO7 75p
MRSU51 mo.
MPSU55 58,,

MPSU56 ..,.
MPSU57 1./0
0C21) 2.30

0222 2.,
oc23 2.00

BA316
BA317 260

88318 31P134610 1,
BAV111 16p
BAV20 150
BAV49 16p
84813 10p
BAX16 lip
BY126 2,

Super bright
Large HOD

'8'8 6nIS".'R5U 386 ma
G5U 426 340
T5u 42. UP
Tit-cobor
Km
ROW. 63. 75P

LODIC1L
including

COMPUTER
SUPPORT

ADC0804 3.95
ADC0816 14.90
ADC0817 10.06
AY5 -2376 5 90

.
.ICM7555 800

4096 700
4097 2.88
4098 740
4099 90P

For higher
numbers in 10

0.6.74.substitute
74C fort

74120 6,s,
-A,$...74121

74122 $,,--'
-I-74123 34

74125 34
74126 "..,
74128 ,,,Y.1;

74132 s..---'--'74138 27p

7410173 66p
7410174 39p
7415175 396
7415181 914
7415183 1.20
7415190 36P
74LS191 31,
7410192 36p
7415193 37p

11000pF 500V 711

Fully .d11101.1
Plhor Pre-mts

E 3 Srarlm
10011 10M

W' II
. ". Cobb. "

Prices per metre
Solid Hook-up

W1,4
Any c°,71-1, SP

20 3 9.233 . 2 .

Double sided1, 1,
, 00 . 220 2.15
203 r 114 2.21
233 . 220 4.56

203715 3.31
2743716 3.60
203819 210
203820 38p
203821 TM
203822 SO,

Mini Verr 149
Mini Elora lip
Standard Vert

176
Standard Horiz

14141priskor
Cable Idr metre)
Twin 1 amp 14p
Twin 2 /4 ample,
3 Core 2% amp1,

,.

°,...41°Prto!,,,.-.0 .-- -u.
Sodium

H7fP.I".' 2.,
500101

2143823 44
53824 1 70

2513860 31.
253866
2038774
203902 5.

BC1484 12p
501488 1351

501480 1351

82149 109
BC14913 120
BC149C 13p
132152 359

236
82154 lip
BC157 116
BC1574 12p
13215713 136
BC158 106
BC158A 129

21588 13p
BC159 lip
B21594 126
BC I59B 136

802504 2.11)
502502 2.45
1313437 ma
603438 8116

BD439
BD440
Bc44, .i.

..'130012
EID529
B13530
80535

536
80537
80538 800
BD539 1106

805392 1.1'710300
80540 11647

1305402 1

25 2.,
0C28
0C29 2.36
0C35 2.35
0C41 80p
0C43 7,
0C44 62p
0070 SOp
0071 600
0272 54
0282 506
OCB2D 70p
0283 756

TIP29A 324TIP292 3,
Zp

TIP302 366
TIP314 387

BM? 2.20
80134 $2.'
1301132 124
B71884 64
60206 34
80207 360
80223 1.51
00297 Asp

.w..
137299 Arr
MZ2361 1.90
CA10 70p
0A47 24o, 10p

A 1 106
0095 205
04200 206
04202

1111

LINEAR IC,
AN103 2.3015017
401 0212 6
413 0215 7.05
..41 ,323 2.2,

99.
A T1 IA401.1270 7.

403.8910 5.31
473.8912 5 59

'
CA3048 2.69
CA3049 3.21

_,
CA3059 2.80
CA3060 4 OM
CA309040 3.70
CA 3130E 1129,ailisi
CA3140T

10$1671 20.80
21 20.40

R025131_2 6.vit
R02513UC 7.60 !

$AA5000 3.00
SA45010 7.10
$AA5012 7.10
$AA5020 6.50-$AA5030 9.00
$445040 15.110!

S005041 16.00
SAA5050 8.50
SA45062 5.61110018
17056011 3.65
8726 136 
8128 1.38

1 35:Tr

pre,. .9
40107=742107

46 CMOS
'4502
4503 MP

1 4507 33p

511

606

1 4508 1.19
4510 46p

48p
512 396
514 .

'4515 1.10
4516 606

ma
4519 ma
4520 480
4521 9051

4526 591,

74141 ,6.
74142 iy6
74143 1,96

74144 31$
74145 3$9

74147 60.
YYY74148 66p

74150 A0p

74151 26;
74153 356
74154 49p
74155 40p
74158 406
74157 3,
74159 ,rn
74160 1011
74161

88P74t62 406

7410194 32p
7410195 32.3r

7415196 450
7410197 48p
7410221 50p
7415240 115p
7415241 54
7410242 Ellp
7410243 66p
7411244 55p
7410245 70p
7415247 60p
7410248 660
7411249 556
7415251 30
7415253 326
7415257 2551

741S258 236
7410259 66p

17P
Thurnbwheel or
12 ' Spindle for

3 CE1r9 4 amp 319
3 Core 13 amp

54
DALO ETCH
RESIST PEN

94 12

203903 1,
203904 1,
53906 159Standerd Pre.

...
4 °n(0 ""'"

Solid Multicore
4 Core 330

spas b

ANTES
253906 160
254030 64,8C153

C210 or Equiv
Pelham.. Cops

-750Radial Long

8 Core 390
12 Cor

SOLDERING
IRONS
C240 0 5WI 4.59i 1

2144031
204032 8
254036 5614

4301
Loads

lOnF, 15nF,
22nF . 3311F.
47n F, 6811F,
10,F 96
15017, 12011 F,

I1p
33005,
6130nF. 1pF 24
1.56F. 2.26F 446

Screened Cobb.Single0090140
$tereo 27p
Mini Single 126
Mini Stereo 156
4 Core 4 Screens

440
4 Core 1 Screen

.49
B Core 61'

.
X25 (25W; l'AA-Y.

1.0 1.00'. .'..."
0240 Element

1.99
s os

..025 E,....701 ---

..,,,.. `-'4e ., ,,
NY`_, (IT.,'," .....-A
71w 11.17. '''''No6 I Micro)TIP322
Bits 025

2144037
2N4239 1.00
204240 3.00
204347 2.26
2N4351 1.16
254400 166
254401 27p
204402 306
2144403 306
2614409 36p
2 04410 42n

501590 1116

8C160 42pBC1614.4.-"'"
"80.BC167
1 'B21674 10p

BC16713 136
BC168 10P
501688 101,
1321613C 109
0C169 10p
0C1698 10p

C1692 it
162177 1 '
BC1 7 /A 25p

C17761 266
t - 166

103675 72p
80676 776

6800:77;
Rip18

-11- - -80711 1,32
1313712 1.3Z
RDX14 1.30
80018 1.19
610032 347
000.4 1,70

80056 135
80056 1,
80057 5.Z500581*
8E194 818

,-1",fiF195

.T.I0P,33 311

42p
TIP334 edy
TIP332 NM.
TIP340 740,...,,,,,
"_1,

,.1.1_,.,r,P.` 106
1 Ir-'5C 1*
711364 1.M
TIP36C 1.38
1IP414 41111

13;44106 .1..9

11P422 IB;
11049 1.2b

DIACS
BR100 AA,
512 _....--v

( THVRISTOBB r
i 4. 8 6 12 AmPe

Texas 10220
Suffix: A r 100v
El = 200V
C = 3000
D = 400V
M = 6000

112106A 449
71210671 4717
TICIO6C NIP

4 TIC106D 51117

09
HA1366W 2.40
HA1388 2.
LC7120 3 20
LC7I30 '

1E351 34
1E353 12.
1E355 53P
1E356
1F357

3
1583480
LM349N 1.4,;AIM in
1M3130514 74
1M380148 1.93

,,,,
811596 ..),_

811096 17.
..811097 90p

811-'98 It
:Zi; 0 .6
also -

8155
33OACTC 2.S
250ADART 1.00
7110ADMA 11)131
D30APIO 2.111
2042568 339

VOLTAGE

4527 506
4528 459
4532 6SP
4534 429
4536 2.59

56945382,60
4539 990
4543 666

563 2.311

555 3,
55,s

14560 1
568 1.I:56g

4584 34
4585

74163 an.
Y"`"74164 406

74165 40p
74166 a
74170 1.17
74172
74173 ..,
74174 6,1-'"

74175 -"'"49p
74178 386
74177 AA.,

74178 Air,
74180 -"-40p
74181 1.15

74182 ,.,
74184 ep-Y

7415261 980
7415266 11,
7410273 536
7415275 1.25
7415279 30p
7410280 960
7410283 406
7415289 C70
7410290 No
7415293 406
7415295 756
7415298 799
7410299 1.66
7415323 1.65
7415324 1.46

Veroboard 0.1' f12 Core 80p No50 (Small) 65p0.51 )6,6,6 6, 2144427 79p
Copper clad

2'6 y 3.76 "Pep_2.5 0 5 .`"I'
336 0 3.75 A'
336 0 5 1°31'

Aerial Cable
5011 RG584 366
75E1 UHF 3,

0052 (lge) 6547

SOLDER/ 125gms, s.
16 I.0 i',-
22 syng - -

254440 1255
, 2144870 900
,2144871 56p
2048138 92p
2644898 1.21

2.5 x 17 29313
3.75 x 17 36,
4.79

7552 VHF 24
300f3 Flat 146

VALVES
0796/137 /802

1.32

2144901 1.611
254902 3.62
254903 3.24x 17 46613

VO Board 180p
Dip Board 3761
Track Cutter 1356
100 Pins 520
Verobloc 3699Vero Wiring156"'''
Pen *Spool 36,
Spare Spool 72,
Combs ea

ppinbow
Ribbon Cable

10 Way
,,_
.170i

24 Way 150p
40 Way 2106,

POWERFET
AMP MODULES

FROM

62282 1.22
62283 1,22

' 62284 1.22
EF86 1.80
6134 2.80
6184 2.60
K166 10.751
X188 12.50.
PC900 1.76
PCC84 3.00

2714904 2.75
2744905 3.25

204900 3.42
2144907 124
2614908 .

204909 290.
204918 960
2144919 1.211
204920 1.34
2704921 650

1 821784 24P
, 821780 26p

200
B21794 26p
5CI978 Ibp
5C129C 27p
8C182 119
B21824 12P
821825 136
021821 10p
8218214 13p
8618215 146
BC183 10p
BC1834 1 1p
13218313 12p
BC183C

130OP
F.1218314 130
B218315 1317
13C183LC 1417
BC184 106
1321848 126
BC184C 13111

SC1841- 1017
13219415 13p,
9C184 LC 146

5056 24p
132187 246

8E196 iiP
13E197 12:
BF198 i,...-6E199-1
8F2001149

!8F2242 32p
BF225J 34
81240 38p
01241 3,
BF244A 3,
BF24413 34
BF245,7 309
BF24513 51p
13E246 S2p
812404 396
8F2468 536
0F2424 546
ElF24761 556
8E254 mai
BF255 426
BF2564 356
BF256B 46p
8F256C 6251

13E257 30p
9E259
8F259

32p3,

TIP50

13P63 1.57
TIP54 158
TIP110 lip
TIP112 90p
119115 816
T19117 960
110120 69p
7I1122 739
7I1125 1.20
1IP127 1.27

711130 1.50
71P132 1_60

1,40119135
1113137
119140 1.04
119142 1.00
119145 1.18
119147 1.11
TIP162 4.96
T1P2955 77p
1103055 706
T1S43 406
11S45 6617

11546
TIS47

66p
MP

715884 626
VNIOKM 604

TIC106M 4117

T1C1164 147
TICII6B MP

HA TIC116C 7Ip.._
Tig:r4,;;;

112126A 726
TIC12613 724

240 TIC126C 735
TIC12613 775

9158

TRIACS40064118-3
TO220 Case
TIC20601441 MP
712225018AI 74p
112221313(341 Illp
T1223601124/

1.15
71224601164)

1.22
1122530120AI

110
71221330125AI2.11_a

LM381414 2.Z
111,138114 1.41)
1938210 1.12

1,43/331 3.40
1M384N 1.40
LM386N1 op
174386144 1.63
LM3885 2.49
10391060 1.70
LM391NBO 1 93

7 3CH 1 21L.72 N19 23C
LM725CH 3.
LM725210 3.1
1.4733 ma
LM741CH 16p
LM741271 15p
LM74127414 80.

747C14 Op
1.974820 1.d
LM748210 360
LM1303N 1.21
LM 13045 2.64
1M1305N 3.10'
1M130714 2.75
km13100 1_ '.m
LM133054 2.26

REGULATORS 1
Positive .. -

100.714
781054 306'
781124 3061
78115A 3, .
781244 309

1 Amp 1°32°
78051 3,
78121 3,
78151
78241 2

- Negative-
101/n41092

79105
79112 680
79115 96.

1 Amp 0220
79051 44
79121 44,
79151 440
79241 010

ZERO
INSERTION

DIL SOCKETS
,,,,, . s

, orb
.31

,E6400,272.1.
2101 4.01

2182882 '''.
2111 3.00
2114 120Ons180d,

'e, 3.11.,
2764

.,1.,,312708 ....
2716151/1 2.11., 
4027 ".'"'4044na7.00
4060 15841181200ml 75p

3'26414 4.50
510$ (450m11.55
5204 7.93
6116 4.40
6514 3.30
6810 1.16
7489 4.*
74189 4.00
7415289 3.25
7415188 2.26
7415287 3.05
74152E18 2.25

74185 ..."-r
-Y74188 409

74188 260
74190 Ap,..

1-`"74191 466
74192 00
74193 4617

74195 M.
74196 4017
74197 4,
70198
74199 77P
7422., ,..,., 5217

r74 I 17
74031 145
74H01 146
748404 1.66

74106 1-116
74H10 1.45
74H11 1.46
74H20 1.46
74H21 146
748430 1.45
74H40 1"
24H51 1.75
74H53 1."24H54 1.46

7410325 298
7410326 2.30
7415327 2.51
7410347 9,
7415348 End

74E5352 744
741_6353 leP
7415362 7.25
7410365 296
7415366 2Sp
7411367 2951

7410368 2,
7410373 69p
/415378 550
7410386 1 14
7415390 MP
7410393 420
7411395 aera
741$396 1.90
7411398 2.70
7411399 1.07.,...46 lep
74,.5490 220
7415540 1.80
7411541 9,1,
'4 SCH Ai'41116211

BOOKS 1no VAT)
/Post inc. Prices)
TEXAS BOOKS

Send for Free
LeafletTowersT1C126M

TransistorVlanual 03160110.50Texas

PANTECHNIC.,pappi$
frn.ni LONDON.
. r - . - '

PFA 116 15.071
PEA 200 22.351
10,000 rn1 80V

_ 4.10

PCC85 .

100119 1.89
PCF86 2.30
62E201 3.00
PCF801 2.57
PCF802 2.11
PC1-82 1.90
PCL85 2.20

2144922 69.
204923 MO
205086 36p
205087 390
205088 376
205089 37p
2145190 11114
205191 70p,

171.. Data 3.95
Data conversion

f4.50
Vott. Reg. Data

3.95

(614rf.0. 395.
Memory 0pplic.

4.95
Audio/Radio
Hbk. (50
Special function
handbook 3.15

ICE

MULTI-
METERS
MicroteSt BO

01E03
Supedest 6806

MOO

PCL86 2.10
PCL805 2.20
P0510 4.96
PF1_200 2.99
P1504 2.11
PLSO8 2.31
P1509 4.75
P1802 4.17
P01111 1.62'2052%
PY5004 2.03
616 2.10

2715193 1091
1205194 7951

211t2(19
7115245 37p
2715246 sop
205247 44
205248 449
.255249 48p

288
1105293 4,
2255294 1.2.
205295 1.37

I
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Getting A Smaller Sound
AKG Acoustics are taking the lead in
miniature stereo headphone design with
two new models and a promise of more to
come.

The AKG K4 is a development from the
K340, which was generally acknow-
ledged to be a leader in the mini head-
phones field; it incorporates two separate
hi-fi units, known as a dynamic and an
electrostatic unit, one providing treble
and one for bass. Clearly, this is a great
improvement over using one unit to han-
dle such a wide range of sounds.

The K4's specification gives a fre-
quency range of 20-25000Hz, nominal
sound pressure of 92dB, power handling
of 200mW and distortion of less than
1 %. It's designed to be connected to any
headphone output of 5 to 600R impe-
dance via a 6.3mm stereo plug, but an
adapter of 3.5mm is included. As the K4
weighs only 65 grams it's equally suitable
for indoor or portable listening. At
£62.10 (including VAT) this is obviously
one for the serious music lover.

Going down the line a bit, AKG's other
new model, the Kl, is out to win by think-
ing small. As shown in our photograph,
the K1 actually folds up into its own un-
breakable storage box for travelling - a
handy alternative to a tangle of cable in
the bottom of your holdall. The extensible
headphone frame looks fragile but is
designed to be robust and comfortable,
though I have some doubts about
listeners with curly hair! And the ear-
pieces are swivelling for a good fit, and
the foam cushions are changeable.
Cobalt -samarium magnets in the ear-
pieces give high -quality sound.

Frequency response on the K1 is
30-18,00Hz and power handling is
100mW, with distortion at less than 1 %.
The weight is 45 grams and they come
with a 3.5mm stereo jack plus a 6.3mm
adaptor. They're designed for an output
impedance of 5 to 600R, and the price,
£17.25 (with adaptor included) makes it
well worth listening to. For any more
information, contact AKG Acoustics Ltd.,
191 The Vale, Acton, London W3 7QS.
Tel: 01 749 2042.

One More Time
Another one for the Sinclair ZX80/81,
this time with an option for home con-
structors: Ground Control's 16K RAM
and Input/Output board gives the user
16K of dynamic RAM for program and
data storage and can interface with a
wide range of peripherals via an 8855
PPI.

The I/O is memory mapped and can be
controlled either by PEEKs and POKEs, or
by machine code for faster applications.

The board itself measures 155 x 146
mm and comes with its own power supp-
ly at £53.00, or with a wire link (which
enables it to be run without a separate
power supply) at £47.00. It is designed
to plug into the rear expansion connector
of the ZX, without preventing the use of
the printer, and has two 14 -pin DIL
sockets for connection to the outside
world.

For the home constructor, the board
is available as a bare plated -through -hole
(PTH) PCB, including construction data,
but with no components supplied, for
just £10.75.

You can order the board built and
tested, or bare for building, from Ground
Control, Alf reda Avenue, Hulibridge,
Essex SS5 6LT. Tel. 0702 230324.
Please send SAE or IRCs for further
details.

. . . Like A Switch To Water
NSF Ltd. have added a set of slider swit-
ches to their 'Circuitboy' range of
miniature washable switches (push-
button and lever variations already
available). Particularly suitable where
space is short and high performance at
low power is important, the switches are
available in single and double pole,
double -throw circuits, and straight -
mounting, straight with support bracket

or right-angle mounting PCB termina-
tions. The terminations are moulded in to
withstand contamination (dirt being the
major cause of switch malfunction) and
the body construction withstands rinsing
in hot water and detergent. The smallest,
two -pole model is small enough to fit en-
tirely within a space of 1 cubic
centimetre.

The whole series is being made
available through Farnell, Semicomps and
ITTES, and also from the makers, NSR
Ltd., Keighly, W. Yorkshire BD21 5EF.
Tel: (0535) 61144. Prices range form
60p for the simplest switch to £1.05 for
the most complex, in lots of 1 to 49.

Learn Electronics Here
The University of Kent at Canterbury has
arranged an adult study course (this
doesn'tof course mean that there's an
age limit, only the course is held in the
evenings) titled 'Electronics, History and
Applications', second part, which they
call 'A look at how some of it began, what
you can use it for, including 'Hand on' ex-
perience with kits, projects and
measurements.' It's being held from 7 to
9 pm, Wednesday evenings, from the
1 2th of January, for ten weeks.

It's not clear from UKC's letter how
much the course costs, exactly where it's
being held or what was covered in Part
One, but anyone who doesn't want to
pass up what looks like a good opportuni-
ty to extend their electronics skill and
judgement can discover all by contacting
the office at Westmount Adult Education
Centre, Folkstone Rd., Dover, Kent (Tel:
Dover 202413). Courses like this are
often very popular, so don't delay!

Custom Keypads
A stock of lightweight membrane
keypads in almost -finished condition,
awaiting only the final instructions for the
legend layout, is the basis of a custom
keypad service that can handle even one-
off quantities at a reasonable price.
DP Products can print, test and despatch
keypads to order from a stock of basic
calculator/computer-style symbols. At
present, only 12 -contact keypads are
available, but 16- and 20- contact ver-
sions are in the pipeline, and the range of
symbols may be extended if there is
enough demand.

Prices are £7.24 each for quantities of
one to nine, £6.69 for 10 to 24 and
£6.15 for 24 to 99. For specifications
and more details contact DP Products
Ltd., PO Box 7, Clacton -on -Sea, Essex
C015 6ED. Tel: (0255) 433643.

Directory Update
Grimbsy Electronics of 95 Lambert Rd.,
Grimsby, South Humberside have con-
tacted us to say that they stock a large
selection of components, and also large
stocks of surplus components and hard-
ware (motors, switches, sheet materials,
etc.). They also specialise in switches of
all kinds.
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Aerial Advice
Viewers in some areas, Antiference of
Aylesbury tell us, will be unable to receive
Channel 4 television because they will
have an aerial of the wrong group for the
local transmission. As you have exactly
331/3% more chance of appearing on telly
now that there's one more channel, you'd
better get your aerials adjusted. Most
people have Group B aerials designed to
receive transmission channels 39 to 53,
but in some areas Channel 4 will be on
higher frequencies, on channels 65, 66 or
67. These require shorter aerial elements
and to receive all four channels Group E
aerials are needed.

Another solution in some areas is to
use high -gain aerials for fringe -area recep-
tion. Antiference manufacture three
suitable type: the TC18 for shorter
ranges, the XG8 for medium ranges and
the XG14 for longer ranges. Local TV
firms such as retailers, aerial installation
firms or television rental companies are
the first people to go to for advice on
reception and aerials, but if necessary
contact Antiference Ltd., Aylesbury,
Bucks HP1 9 3BJ. Tel: Aylesbury 82511.

Electroantimigraine
What is it? An electronic headbanger for
immobilised Metal maniacs? A
deprogramming device for victims of the
personal stereo cult? Not quite . .

according to Beam Components of
Rochester, the Antache is "a unique new
instrument to assist sufferers from ten-
sion headaches", which is good news.
Working on a biofeedback principle, the
Antache monitors the electrical impulses
given out by the muscles on the wearer's
forehead (the "electromygram"), and
produces an electrical tone in
accordance.

By listening to the tone changing, the
wearer can learn to relax the muscles in
his or her face and neck, where tension
headaches build up. By practising,
headache sufferers can learn to relax con-
ciously and so control the onset of
headaches even when not wearing the
Antache. Good news indeed. The device
even has tone and volume controls so that
a pleasing tone can be selected, and
weighs only 300 gm (9 oz) complete with
batteries.

For more information, contact Beam
Components Ltd., 108 High St., Strood,

Rochester, Kent ME2 4TR. Tel: 0634
79821.

Running On Air
Battery fanatics, it seems, are ever on the
prowl in search of the higher -energy,
longer -living, more minute energy pack.
Well, it now appears that the latest thing
in lithium batteries is already being out-
paced by a new generation of zinc -air
batteries. Gould Activair have produced a
zinc -air battery with an operating voltage
of 1.4V, so that two cells can be com-
bined to give 2.8V output suitable for
electronic equipment, and compatible
with standard battery sizes.

The batteries have a performance level
equivalent to lithium batteries, but give a
very even voltage discharge curve,
superior to lithium and other battery
types. They also have a very long shelf -
life: the semi -permeable plastic mem-
brane which allows oxygen out of the air
into the battery (where it reacts with the
zinc anode material) is covered by an
adhesive tape seal until the battery is
needed for use, so that batteries will store
in a stable condition for many years.

The batteries come in a range of sizes.
Industrial uses suggested by Gould in-
clude hearing aids, hand-held personal
computers, and calculators and paging
systems. We're sure ingenious uses will
occur to hobbyists. For information con-
tact Gould Activair UK, 11 Ash Rd.,
Wrexham Industrial Estate, Wrexham
LL13 9UF, Clwyd, UK. Tel. (0978)
617080.

Black In The Box
Boss Industrial Mouldings have added a
range of fully screened plastic (ABS)
boxes with the kind of electrical screening
normally associated with steel or cast
aluminium boxes. The protection is an
internal coating, 0.05mm thick, of black
EMI and RFI conductive shielding. The
attenuation of the boxes over 5 to
1 800MHz is 50 to 90dBs, with a total
conductivity throughout a box not
exceeding a 1" point-to-point reading of
2 R, even when subject to humidity, freez-
ing and heat ageing tests. The lids secure
with brass hank bushes, making the
boxes moisture proof and so suitable for a
wide range of hostile conditions.

The boxes score on lightness, ease of
drilling and resistance to impact,

chemicals, temperature extremes and
interference, coupled with comparative
cheapness. They come in seven sizes
from 100 x 50 x 25mm (21/2 x1'/. x 5/3" )
to 190 x 110 x 90mm (4% x 2% x
23/4 " 1. For prices, etc. contact Boss In-
dustrial Mouldings, James Carter Rd.,
Mildenhall, Suffolk IP28 7DE. Tel:
(06381716101.

Down in Black and White
Computer Chess addicts, especially
those just starting to venture into the fray,
will be interested to know that Silica Shop
have produced a report on their Silica
Computer Chess Symposium 1982,
which incorporates a full analysis of the
machines which they assessed as the
strongest in the field: the Scisys Mark V,
Fidelity Champion Voice Sensory
Challenger and the Applied Concepts
Great Game Machine, with information
also on the Mephist3 2, Fidelity Elite and
Fidelity Prestige, and 3ensory 9.

The report takes the form of a 32pp,
A5 litho printed pamphlet on glossy
paper, and is available for three 151/2 p
stamps from Chess Report, The Mews,
Hatherley Rd., Sidcup, Kent DA 14 4DX.
You can ask about future reports, or apply
to play in the next symposium (if you are a
rated player), as well. Tel: 01 301 1111.

SILICA
COMPUTER
CHESS SYMPOSIUM
1982

comp..., ch. Peon, 1 Tn. 41«.. N,NM,r Rotl,Ysleap,
'ton, DA t4 aoxvow name end stlrinras, one nclow rhree ,Skp stomps  ronlobvtoon.".1 ',on. r end prod.non
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If You Can't Talk, Just Bleep

Computer buffs who like to have their
micros talk back to them will be pleased to
hear that there is now a speech pack
available for the Sinclair Spectrum from
DCP Microdevelopments along the same
lines as the ZX Speech Pack they released
in April 1982. The new pack includes all
the features from the ZX81 pack, in-
cluding built-in speaker, expandable
vocabulary, volume control and ZX con-
nector at the rear for other computer ac-
cessories. The Spectrum pack is controll-
ed by simple OUT commands. The cost of
the unit is £49.95 all inclusive, with addi-
tional word packs at £14.95 each.

The speech packs are supplied fully
assembled, tested and guaranteed, and
are available either direct from DCP
Microdevelopments Ltd., 2 Station
Close, Lingwood, Norwich NR13 4AX
(Tel. Norwich (06031 712482) or from
ZX dealers. Schools and Colleges should
contact Griffin and George Ltd., 285 Eal-
ing Rd., Alperton, Wembley, Middx. HAO
1 HJ (Tel. 01 997 3344).

For the ZX81 come a new 16k RAM
pack from Ground Control. According to
GC this pack overcomes all wobble and
disconnection problems normally
associated with RAM packs. In fact they
say, the ZX81 can be picked up and
shaken and the RAM pack will not drop
off or lose its data.

You can also get the pack with a
keyboard sounder fitted in the case which
bleeps whenever a key is pressed. This
helps with the fast entry of programs and
means that you have to look at the VDU
less often, which is less tiring for the eyes,
at any rate.

Both these units are available now, by
return for PO or credit card payment, and
allowing 3-4 days' extra for clearance of
cheques. The all-inclusive prices are
£19.95 for the 16k RAM pack and
£24.95 for the same with sounder. Even-
tually GC hope to have a 'Beep' program
in machine code available with the

keyboard sounder, so that the sounder
can be used from within a program, but
this is not available yet. Contact Ground
Control, Alfreda Ave., Hullbridge, Essex
SS5 6LT (Tel. 0702 230324).

The Camel's Back

Not so shakeable, perhaps, but reputedly
an equally safe place for data, Cambridge
Microelectronics' MEMIC-81 and
MEMIC-81.2 2k and 4k RAM packs use
the same kind of CMOS memory chips us-
ed in some wrist watches and pocket
calculators. This enables the memory to
store data securely using very little
power, and lithium batteries provides
power for around 10 years. A switch on
the unit allows a choice of overnight or
over -the -years data storage.

MEMICs can be connected into the 8k
to 16k area of the ZX81's memory map
by a pluggable links arrangement.
Although this area of the map is not ad-
dressable by BASIC in the ZX81, BASIC
programs can be saved and retrieved by
means of 12 byte codes, and, for longer -
term data storage, the load and save
routines can be programmed into the
MEMIC. Entering a USR statement then
automatically copies the BASIC program
into the user's RAM pack.

Machine code programs do not need to
be relocated and can be run directly from
the MEMIC just a few seconds from
switch -on. Data only has to move from
one chip to another, so that the likelihood
of mis-loading is virtually non-existent.

The MEMICs come complete with user
notes and the listing of a program exam-
ple, already programmed with load and
save relocation codes and a demonstra-
tion program. Prices are £24.95 for the
MEMIC-81 and £29.95 for the
MEMIC-81.2. Contact Cambridge
Microelectronics Ltd., 1 Milton Rd, Cam-
bridge, CB4 1 UY (Tel. Cambridge (02231
3148141.

Also from Cambridge Microelectronics
come a pair of printer stands designed to
hold fan -fold paper, forms, mailing labels
etc. for direct feeding. The Camel PSS is
about 360 x 48 x 102mm (15 x 12 x
4.25") and takes printers such as the
Microline 80/82/83 and the Epson
MX80. It costs £15.95 + VAT. The
larger PSL is about 408 x 348 x 90mm
(17 x 14.5 x 3.75" ) and takes printers
of the Microline 84, Epson MX -82 type.
It costs £17.95 + VAT. Both models
come with mains cable and printer ribbon
cable retaining clips, and are made of 6
mm ( Y< " ) tinted Perspex.

In The Scenery, Change . . .

Pulse Induction's new Eurodec metal
detectors operate (naturally) on the pulse
induction principle, the practical result of
which is that no adjustments are needed
to take into account the nature of the
ground (from concrete to clay), or salt or
fresh water conditions in the soil. Ferrous
and non-ferrous metals produce an equal
response, and the Eurodecs are said to be
typically able to detect a 2p coin buried up
to 400 mm (16" ) underground.

Independant controls include search
coil power, gain/sensitivity, and
threshold level, allowing output and
response to be optimised for any par-
ticular search. The more advanced
Eurodec Mk. 2 has additional controls for
noise sample delay (which minimises
electrical background noise) and signal
sample delay, which optimises the
response for small or large buried objects.

Pulse tells us that Eurodec comes as a
227 x 215 x 80 mm (8.93 x 8.46 x
3.1 5" 1 unit on a shoulder -strap, con-
nected by a plug-in lead to the telescopic
fibreglass wand which carries the search
coil, making it accessible and easy to
carry. The Mk. 1 has a 10"/254 mm
search coil and the Mk. 2 has both a
5"/127 mm and a 15"/381 mm coil,
which are optionally available for the Mk.
1 as well. The detector speaker can be
augmented with optional, jack -con-
nected headphones, and the batteries can
be re -charged overnight (about 6 hours)
on a standard charger and will power the
detector for several hours. A battery state
indicator is included on the unit.

Full technical and other details from:
Pulse Induction Ltd., Unit S1 1 SE, Rec-
tory Lane Industrial Estate, Kingston
Bagpuize, Abingdon, Oxford OX13 5AS
(Tel: (0865) 820945).
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Cutting Remarks
You'll never know how much a rotten pair
of wirecutters can set you back until
you've used a good pair. Stotron now
supply a range of tools by Bahcos in-
cluding three kinds of cutters, and long -
nosed and cable -stripping pliers.

Of the cutters, one style will cut
copper wire of up to 1.5mm diameter, the
second will cut copper only to 1.2mm but
has an adjustable joint and replaceable
wire holder, and the third cuts copper of
up to 1.5mm, diagonally, with blades set
at 70° to the handles. For prices contact
Stotron Ltd., 72 Blackheath Rd., London
SE19 8DA. Tel: 01 691 2031.

And Now, A Brief Interval . . .

Talking of timers, for the rather more
delicate control of electronic instruments,
etc., Stotron are now supplying two
ranges of low-cost, high precision timer
controllers by National. The units have
operating voltages of 200/240VAC or
24VDC, an operating frequency of
50-60Hz and operating temperature
ranges of - 10 to + 50°C. There are LED
indicators on ON and UP, and reset times
are less than 0.1 second.

The PD X types are available for
periods of 0.1 to 3.0 seconds and 0.5 to
10.0 seconds; these units have the same
terminal arrangement as HC relays, and
the same accessories can be used. The
PMH types have switch variable time
ranges of 0.05 seconds to 10 minutes,
and 0.15 seconds to 30 minutes.
Mounting frames and octal bases are also
available. HE

=2,
each 14 W

VOLTAGE

REGULATORS  5V 14 10220 40p
 5V 1 54 103 140p

5V IA 10330 40p
5V I 54 T03 190p

6V 058 70220 35p
 12V 054 10220 35p
 I2V 1.54 103 1407

12V 14 10220 40p
12V 1 56 103 190p

 15V 14 10220 40p
15V 16 10220 00p

24V 14 10220 70p

47
O

* * BIG NEWS * * * * * BIG NEWS * *
EMOS HAS ARRIVED

A Brand new company with vast stocks of
components, a computerised operation, and very competitive
prices, all combining to give an efficient service.

LARGE ELECTROLYTICS:

I. Coenputes Grade

2 Made by Sprague or General Electric

3 Ideal for power supplies
4 Folknesaa values avaiable

185,000 M I5V
300,000 M 79

120,000 61 159
100,000 M 30V

71,000 fa 40V
60.000 M 40V
9.000 M 50V

5 Prices fantastic value at only 12 50

SMALL ALUMINIUM ELECTROLYTIC&

Axial Leeds: Radial Leads:

MIXED BAGS

Lists available
uF V Price: uF V Prior

100 Ceramic capacitors 72 00

1000 6.3 15p 470 16 15p 30 Axial electrolyncs (2.50

22 10 05p 10130 25 25p 30 Rachel electrolyncs E2.50

100 10 05p 220 40 25p 15 Plast6 capacitors EI.50

22 16 05p 470 40 25p 20 Transistors picnic (1.50
470
47

16

25

15p 47

05p 4.7
50

63

10p

05p
Only brand new and useful values included

330 25 15p 100 63 15p

680 25 25p 220 63 20p

P.S.U. COMPONENTS 2N43471120V1
2062581250w1
400m* Zeners
723

2113055

150p
180p

5p

30p
35p

TRANSISTORS

AC 107 30p
AC 126 30p
AC 188 27p
ACV 17 66p
ACV 19 65p

BC 149
BC 159
BC 171
BC 173
BC 212
8C 2121
BC 2131

BC 237
BC 308
BC 327
BC 337
BC 558

TA4S2516JL 8 2048 EPROM
TMS403.011 4096 RAM
TMS3409MC
MK4006 P 6 IK RAM
8255 P IA
203055

Stepping Motors Details on 'Nast

I M C 28V
SANYO 6V 3A

CMOS

4000 10p 4051 4 1 p

4001 9p 4052 45p
4002 10p 4053 45p
4006 35p 4054 106p
4007 12p 4055 123p
4008 29p 4056 93p
4009 497 4066 39p

4010 69p 4068 12p

4011 9p 4069 12p
4012 13p 4070 19p

4013 33p 4071 19p
4014 67p 4072 19p
4015 35p 4073 19p

4016 34p 4075 19p

4017 59p 4076 72p
4018 61p 4077 19p

4019 21p 4078 12p

4020 37p 4081 12p

4021 37p 4082 19p
4022 35p 4086 50p
4023 10p 4089 172p
4024 10p 4093 18p
4026 125p 4094 136p
4027 17p 4095 93p
4028 667 4096 93p
4029 39p 4098 93p
4030 12p 4502 55p
4031 99p 4503 55p

4032 95p 4507 37p
4033 130p 4508 37p

4034 199p 4510 697
4035 40p 4511 65p

4036 239p 4512 63p
4038 897 4514 99p
4040 35p 4515 172p
4041 36p 4516 69p
4042 56p 4518 89p
4043 61p 4519 25p
4044 35p 4520 96p
4045 130p 4521 80p

1.4046 85p 4526 77p

4047 73p 4527 77p

4048 35p 4532 45p
4049 33p 4539 80p

Of

Dept 2B, High March, Daventry, Northants NNI1 4HQ
Tel: 03272 5523 Telex: 311245 GRENELG.

4543
4555
4556
4566
4564
4585

99p
09p
49p
99p
56p
92p

74 TTL

7400

7401

7402
7403

7404
7405
7406

7407

7408
7409
7413

7414
7416
7417
7420

7421

7422

7423
7425
7426
7427
7428
7430

7432

7433
7437
7438
7440
7442

7445
7446

P 7447
P. 7448
10 7450
0 7451
0 7453
10 7454
co 7460
c, 7470

7472
1 7473

7

10p

9p
9p

10p
13p

13p

24p
24p
lip
22p
14p

15p
lop
16p

34p
34p
17p
23p
23p
23p
15p
15p
12p
15p

19p

17p
15p

10p
26p
alp
86p
33p
22p
22p
17p

22p
22p
22p
26p
269
26p
6p

19p

29p

ID

12p

10p
10

9p

9p

Op

12p

I37
189
130
14p

(1490
(310
(2.50
(OA
01.90
(0.35

BF 115 29p 203705 10p

BF 194 13p 203904 15p

BF 197 13p 284061 10p

BF 198 13p 255172 15p

BF 199

EIFR 40

BF% 29

BEY 90

2N 706
201131
201132
2N2222A
2523694
203702

15p

20p

25p

60p

15p

20p
20p
20p
15p

10p

205179 30p

BENCH POWER SUPPLY

See constructional article in Fetpar, 52
Practical Electronics"

Avadable m kit form or hull up

Price lint VAT p+pl:

LS85
LS90
LS93

LS95
LS107

LS109
LS112
LS113
LS114

LSI23
15138
LSI51
15153
LS156
LSI57
LS160

LS163
LS175
LSI91
15192
1S194
LS195
LS197
LS242
LS257
1529513

LS368
19374
LS395

36p
20p
21p
35p
40p
27p
27p
27p
27p
32p
22p
35p
35p
33p
25p
32p
34p
36p
33p
33p
31p
31p
44p
54p
28p
70p
25p
45p
84p

66.20 each Kit
T9 80 each 044.00

Built
172.00

74LS

0

7482 55p L500 9p

7483 62p 1001 9p
7485 69p 1.602 Op

7486 26p LSO3 21p
7488 140p LSO4 21p
7490 17p LSO5 21p
7491 47p 1608 10p
7492 13p LSO9 10p
7495 49p LS1O 10p
7496 57p LS11 10p
74107 31p LS12 10p
74121 30p LS14 19p
74122 27p 1615 22p
74126 55p LS20 10p
74128 58p LS21 22p
74132 59p LS22 22p
74141 73p LS26 12p

74145 35p 1627 22p
74150 45p 1.628 12p
74151 32p 1530 10p
74153 49p LS32 I 1p
74154 40p LS37 11p

74155 32p LS40 12p
74157 49p LS42 25p
74159 65p LS47 32p
74160 69p LS51 22p
74161 32p LS55 22p
74162 69p LS73 27p
74163 fi9p LS74 14p
74164 35p LS76 27p
74165 40p LS78 17p
74173 91p
74174 67p
14175 1/p
74185 80p
74191 40p
74192 40p
74195 52p
74199 72p
74221 49p
74284 140p
74298 90p
74366 28p
74368 28p

Please add 50p per order postage and packing plus
15% VAT on total . No VAT on overseas orders,
postage at cost. Cheques and postal orders made
payable to Emos Limited. Send Large S.A.E. for
comprehensive catalogue.
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=Rapid
=Electronics
MICRO

2114L-2 75
2716 205
2532 340

BEST 2732 340

PRICES 4116 P20 70

64
36
44ANYWHERE! 4

61 116.P3150nS
05

21305 CPU 290 81 LS96 85
ZEOA P10 260 81 LS97 85
ZBOA CTC 260 1488 55
Z8OA SIO 900 1489 55
Z80A DMA 1150 Epson Printers and D
ZBOA DART 500 Connectors now avail.
81 LS95 85 able at low low prices.

CMOS

4000 10
4001 10
4002 12
4006 50
4007 14
4008 36
4009 24
4010 24
4011 10
4012 15
4013 20
4014 45
4015 40

4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031

20
30
45
25
42
40
45
16
33
12
75
20
40
45
14

125

4034
4038
4039
4040
4041
4042
4043
4044
4046
4047
4048
4049
4050
4051
4052
4053

140
249
280

40
40
38
40
40
40
36
38
21

21

42
48
48

4054
4055
4059
4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4078
4077

78
ao

430
42
80
22

225
14
13
13
13
13
13
13
45
14

4081
4082
4085
4086
4089
4093
4094
4095
4097
4098
4099
40106
40109
40163
40173
40175

12
12
48
50

125
18
68
65

290
70
70
40

110
60

100
75

CRYSTALS

100KHz
1 MHz
1.8432M
2.0M
2.4576M
3.579M
4,0M

235 4.43M 100
275 6.0M 140
200 7.0M 150
225 8.0M 140
200 10.0M 170
95 12M 170

140 16M 200

40193
4502
4503
4507
4508
4510
4511
4512
4514
4515
4516
4518
4520
4521
4526
4527

65
60
32
35

110
45
40
40

115
115
55
40
50

130
60
50

4528
4529
4532
4534
4538
4543
4549
4553
4555
4556
4559
4560
4584
4585
4724

45
150
60

400
60
50

360
215
35
35

390
140
35
60

140

LS TTL

LSOO
LSO1
L602
LSO3
LSO4
LSO5
L508
LSO9
LSIO
LS11
LSI2
LS13
LS14
LS15

11
11
11
12
12
12
12
12
12
12
12
19
30
12

LS20
LS21
L822
LS26
LS27
LS30
LS32
LS37
LS38
LS40
LS42
LS47
LS48
LS51
LS55
LS73
LS74

12
12
12
14
12
12
13
14
15
13
76
35
45
14
14
18
17

LS75
LS76
LS78
LS83
LS85
LS86
LS90
LS92
LS93
LS95
LS96
LS107
LS109
LS112
LS113
10114
LS122

20
17
17
35
48
16
24
25
24
38
95
40
21
21
21
22
35

LS123
1.5125
LS126
1.5132
LS136
LS138
LSI39
LS145
LSI47
LS148
LS151
LS153
LS154
LS155
LS156
LS157
LS158

34
24
25
35
26
30
30
70

150
75
38
38
75
33
36
26
29

LS160
LSI61
L5162
LS183
LS164
LS165
LS166
LS170
L51/3
15114
L5175
L9190
LS191
LS192
LS193
LS196
LS196

35 LS197 45
35 LS221 50
35 LS240 60
35 LS241 55
40 LS242 55
55 LS243 55
60 LS244 55
75 LS245 70
80 LS247 48
45 LS251 28
45 15267 32
35 1,5288 32
35 LS259 55
35 L5266 20
36 LS273 58
32 LS279 30
45 LS283 38

LS353
LS365
LS366
LS367
L5366
LS373
LS374
LS375
LS377
LS378
LS390
LS393
LS399
1S541
LS670

60
28
28
28
29
58
60
43
60
57
45
40

156
78

135

7400 11
7401 11
7402 11
7403 12
7404 12
7405 14
7406 19
7407 19
7408 13
7409 13
7410 13
7411 15
7412 17

7413
7414
7416
7417
7420
7421
7422
7427
7428
7430
7432
7433
7437
7438
7440
7442

17 7444
23 7446
19 7447
19 7448
14 7450
19 7451
19 7453
18 7454
25 7460
13 7472
20 7473
20 7474
23 7475
24 7476
14 7480
30 7482

85
58
36
43
14
14
14
14
14
22
24
19
26
25
45
65

7483 30
7485 60
7486 19
7489 180
7490 19
7491 34
7492 24
7493 24
7494 33
7495 33
7496 38
749/ 86
74100 78
74107 22
74109 24
74121 24

74122
74123
74125
74126
74132
74141
74145
74147
74148
74150
74153
74154
74155
74156
74157
74160

38
36
33
33
30
54
48
75
60
48
38
47
36
36
28
55

74161 46 74190 40
74.182 46 14191 40
74163 46 74197 40
74164 46 74193 40
74165 46 74194 40
74167 160 91195 40
74170 115 741% 40
74173 58 74197 40
74174 53 74198 80
74175 45 74195 80
74176 35
74177 42
74179 75
74180 38
74181 100
74182 55

CAPACITORS

Polyester, radial leads. 250o. C280
type: 0.01, 0.015, 0.022,0.033 -
Ns; 0.047, 0.068, 0.1 - 7p; 0.15,
0.22 - 9p; 0.33, 047 - 13p, 0.68 -
200 ; 1u - 23p.
Electrolytic, radial or axial leads:
0.47/63V, 1/63V, 2.2/63 V, 4.7/63 V,
10/25V - 7p; 22/25V, 47/25V -13p;
100/25V - 9p; 220/25V  14p:
470/25V 22p; 1000/25V - 305;
2200/25V - 50p.
Tag end power supply electrolytics:
2200/40V - 110p; 4700/40V .160P
2200/63V - 140p; 4700/63V - 2305
Polyester, miniature Siemens PCB:
In, 2n2,3n3,4n7,6n8, 10n, 15n, 7p;
22n, 33n, 47n, 68n,8p; 1000,95;
150n, 1Ip; 220n,13p; 330n, 205;
470n 265;6800, 29p; lu 335; 2u2,
50o.
Tantalum bead:
0.1, 0.22, 0.33, 0.47, 1.0@ 35V -
12p. 2.2, 4.7, 10 @ 25V  205;
15/16V- 309; 22/16V  275;33/
16V - 45p; 47/6V - 275;47/16V 
709; 68/6V - 405; 100/10V - 90P.
Cer. disc. 22p.O.Olu 50V, 3p each.
Willard miniature ceramic plate;
1.8pF to 1005F 6p each.
Polystyrene, 5% to!: 100-10009, 65;
1500-4700, Bp; 6800 0.012u, 10P.
Trimmers. Milliard 808 series: 2-10
5F, 22p; 2-225F, 30p, 5.565PF, 355

RESISTORS

%W 5% Carbon film El2 series 4.7
ohm - I M. . 1p each.
1SW 5% Carbon film El 2 series 4,7
ohm to 4M7 . . 2p each.
'4W 1% metal film E24 series 10
ohm - IM . 65 each.

POTENTIOMETERS

Rotary. Carbon track Log or Lin
1K 2M2. Single 32p. Stereo 855.
Single switched 80p. Slide 60mm
travel single Log or Lin 5K - 5005
635 each,
Preset submin. hor. 100 ohms 1 M
7p each.
Cermet precision multiturn, 0.75W
5" 100 ohms to 100K - 880 each.

REGULATORS

78 L05 30 79105
78112 30 79112
78115 30 79L15
7805 35 7905
7812 35 7912
7815 35 7915

65
65
65
40
40
40

LM309K 130 LM723 35
LM317K 270 LM338K 475
LM3177 120 78H05 5A
LM323K 350 55V 550

SOLDERING IRONS
Antex CS 17W Soldering iron 460
2.3 and 4.7mm bits to suit . 65
CS 17W iron: 450, element: 210
Antex XS 25W . . . 480
3.3 and 4.7mm bits to suit . 65
Solder pump desoldering tool. 480
Spare nozzle for above 70
10 metres 22swg solder . 100

PCB MATERIALS

Alfac transfer sheets - Please state
type (e.g. DIL pads etc.) 45
Delo etch resist pen . . 100
Fibre glass board 3.75"x 8" 80
Ferric chloride 250m1 bottle. 100

SOCKETS L, ; , 377, ,

pr01,I, tyrap
80.n 65 255
14 {no Sc 355
16 inn 95 42p
18 inn 120 52p
20 on 13y 605
22 inn 165 705
24 pm 185 705
285,1 21i, 805
40 Inn 25p 985
So5iercon pms 60P.'100

COMPONENT KITS

TOOLS

Small trimming tool . 72
Small pocket screwdriver . 18
Large pocket screwdriver . 13
6 piece precision screwdriver set
in plastic case . . 170
Low cost side cutters . . 160
High quality side cutters . 650
Low cost pliers . . . 160
High quality pliers . . 650
Wire strippers . . 120
Expo reliant drill . 695
Expo Titan drill . . . 1025
Drill stand . . . . 1200
Reduced shank drill bits for
above 0.8mm, 1mm, I .4mm 60

OPTO

03mm red 7 0 5rnm red 7

O 3min green 10 0 51.nrn green 10
O 3mm yellowl0 175rmn yellovv10
Clips to suit - 3p each.
Rectangular 11132 40
10 red 12 TIL78 40
green 17 0TIL111 60
yellow 17 ORP12 85
O TIL38 40 TIL100 90
2145777 45 Duel colour 60
Seven segment displays:
Corn cathode Coot anode
01704 0.3" 95 01707 0.3" 95
10F 0500 F9D507
0.5" 100 0.5" 100
111513 0.3"115 TIL3120.3"115
TI15220.5"115 TI L3210.5"115
LCD: 3% digit 580p. 4 digit 6205.

TRIACS

400V 4A

400V 8A
400V 16A

50 BR100

65
95
25

MAIL ORDERS:
Unit 2, Hill Farm Industrial Estate,
Boxted, Colchester, Essex C04 5RD.
TELEPHONE ORDERS:
Colchester (0206) 36412.

SWITCHES

Submin toggle:
SPST 55p. SPOT 60p. DPDT 65P.
Miniature toggle:
SPDT1305. SPOT centre off 901p.
DPDT 905. DPDT centre off 1005
Standard toggle:
SPST 35p. DPDT485
Miniature DPDT slide 12P.
Push to make 12p.
Push to break 225.
Rotary type adjustable stop.
1P12W, 2P6W, 3P4W all 555 each.
OIL switches:
4SPST 805 6 SPST 80p. 8SPST
1005.

VERO

VEROBLOC 4 . 350
Size 0.1 matrix:
2.5 x 1 22
2.5 x 3.75 75
2.5 x 5 85
3.75 x 5 95
VO board 160
VeroPins per 100
Single sided 50
Double sided 60
Spot face cutter 105
Pin insertion tool . 162
Wiring pen and spool . 310
Spare spool 75p Combs 6

DIODES

8Y127 12
0A47 10
0A90 8
0591 7

05200 8
05202 8
19914 4
01 94148 2

0194001
1144002
194006
194007
195401
195404
195406
400mW zen

3
5
7
7

12
16
17
6

CABLES

20 metre pack single core connect.
ing cable ten different colours.6517

Speaker cable . . . 10p/m
Standard screened . . 16p/m
Twin screened . 24p/m
245.4 3 core mains . 23p/in
10 way rainbow ribbon 655/m
20 way rainbow ribbon 120p/m

TRANSFORMERS

r1.11"7.13
VISA

ACCESS AND
BARCLAYCARD

WELCOME

Please add carriage charges
to our normal post charges.

Miniature mains:
606V, 909V, 12012V all @ 100mA 1005 each.
PCB mounting. Miniature:
3VA 08, 06 @ 0.25A: 0-9, 0.9 @ 0.15A; 0-12,0-12 @ 0.12A 2005 each.
6VA 0-6, 0-6 @ 0.5A; 0 9, 0-9 @ 0.3A; 0.12, 0.12 @ 0.25A 2705 each.
High quality. Split bobbin construction
6VA 0-6, 0 6 @ 0.5A; 0-9, 0-9 @ 0.4A; 0-12, 0.12V @ 0.3A 2205 each.
12VA 0.6, 06 @ 1A. 0-9, 0-9 010.8A, 0-12, 0-12 @ 0.5A; 0-15, 0-15
@ 0.4A 2955 (plus 405 carriage).
25VA 0-6, 0-6 @ 1.5A; 0-9. 0-9 @ 1.2A; 0-12, 0.12 @ 1A, 0 15, 0-15 @
0.8A 3305 each (plus 601, Carriage)
50VA 0-12, 0-12 @ 2A, 0.15, 0-15 @ 1.55. 4405 each (plus 755 carriage)

HARDWARE

PP3 battery cliPS . . .

Red or black crocodile clips
Black pointer control knob
Pr Ultrasonic transducers
O 6V Electronic buzzer
012V Electronic buzzer .

10P132720 Piezo transducer .
064rnm 64 ohm speaker
O 64mrn 8 ohm speaker
20,ern panel fuseholder

s
. 6
. 15
350

60
65
75
70
70
25

BOXES
Aluminium

Plastic with 30251" 70
lid * screws 40301%" 85
352x1" 55 40302" 100
4'%0301%" 88 00402" 120
754x2 160 66403" 150

SCRs
le C1060 30
400V 8A 70
400V 12A 95

BRIDGE
RECTIFIERS

1A 50V
15 400V

2A 200V 40
2A 400V 45
6A 100V 80
6A 400V 95

20 VM18 DIL 0.95
35 200V . . 50

MIN. D CONNECTORS

Plugs
Solder lugs
Right angle pcb mount
Sockets
Solder lugs
Right angle pcb mount
Covers

CONNECTORS

DIN Plug Skt Jack Plug Skt
2 pin 9p 9p 2.5mm 10p 105
3 pin 12p 105 3.5mm 9p 9p
5 pin 13p 115 Standardl6p 20p
Pheco 10p 125 Stereo 24p 250
1mm 12p 13p 4mm 185 17p
UHF (CBI Connectors:
P1259 Plug 40p. Reducer 14p.
50239 square chassis eke 38p.
S02396 round chassis skt 40p.
I EC 3 pin 250V/6A.
Plug chassis mounting . . 38p
Socket free hanging 605
Socket with 2m lead . . 1208

MULTIMETERS

HT -120 4,000 OPv
A smart looking 11 range pocket
sized multimeter with an impressive
spec. Complete with battery, etc.
650p each.
HT -320 20,000 oPv.
Highly sensitive 19 range multi -
meter including transistor tester.
Overload protection. DC volts -
1000, AC volts -- 1000; DC current
0.25A. 4 resistance ranges.Complete
with batteries, leads, etc. 1395p

9 way 15 way 25 way 37 way

75p 110p 1500 2405
150p 200p 2405 3505

1055 2005 2409 350p
1608 2105 2905 4409
1005 905 1005 110p

An ideal Opportunity for the beginner or the experienced constructor
to obtain a wide range of components at greatly reduced prices. '4W 5%
Resistor kit. Contains 10 of each value from 4.7 ohms to 1M (totalof 650 resistors) ..... .

. . . . . . . 480
Ceramic Cap. kit. 5 of each value - 225 to 0.01u (135 caps)

. 370
Polyester Cap, kit. 5 of each value from 0.01 totuF (65 caps)

. 575
Preset kit. Contains 5 of each value from 100 ohms to 1M (total
65 presets . . . . . . . . ..... 425
Nut and Bolt kit (total 300 items): 1805
25 665 %" bolts 50688 washers 50 685 nuts
25 6BA 'A" bolts 25 4BA '4" bolts 50 6BA washers
50 685 nuts 25 68A iS" bolts.

The Rapid Guarantee
* Same day despatch * Competitive prices
* Top quality components * In-depth stocks

55801705 80 ICL7106 790
668CMO5 160 ICL7611 95
709 26 1CL7621 180
5741 14 1CL7622 180
748 35 ICLE1038 295
340007 350 ICL8211 A 200
AY -3.1270 720 ICM/224 785
AY 3.8910 370 ICM7555 80
45-3-8812 540 Ilk F 351 45
CA3048 60 L F 353 85
0CA3080 65 LF356 90
CA3089 190 0410 380
CA309050 375 LM301 A 25
CA3130E 85 LM311 70
IsCA3140E 38 LM318 120
CA3161E 100 LM324 40
CA3189 290 LM334Z 100
0CA3240E 110 LM335Z 125

TRANSISTORS

LM339
LM348
LM358
LM377
0L.M380

LM381
LM382
LM384
LM386
LM387
LM393
LM709
LM711
LM725
LM733
LM741
LM747
LM1458

45
60
50

170
65

120
120
130
65

120
100
25
60

350
75
14
60
40

LM7917 200
LM3900 45
 LM3909 70

LM3911 120
LM3914 175
LM3915 195
L5113600 105
MC1496 68
MC3340 135

MF10C9 350
ML922 400
ML924 195
ML925 210
ML926 140
ML927 140
ML928 140
ML929 140
MM5387A 465
NE529 225
NE531 150
NE544 205
10 NE555 16
09E556 45
NE565 110

NE566 140 TL064 96
PNE567 100 T1071 30
P NE570 370 T L072 50
NE 571 370 TL074 95
RC4136 55 5771081 25
 RC4558 60 TL082 45
SL480 170 T L084 95
SL490 250 TL170 50
SL76018 150 UA2240 120
P SN 76477 380 ULN2003 55
SP8629 250 ULN2004 90
TB A 120S 70 X82206 290
TB5800 75 ZN414 100
TBA810 96 ZN423 135
TBA820 70 Z9424 135
TBA950 220 ZN425E 350
TDA1008 320 294266 330
10TDA1022 490 ZN427E 650
TDA1024 125 Z 9428E 480
TLO61 40 ZN459 285
TL062 60 Z91034E 200

13C517 40
BC547
80548 10

AC125 35 8C149 9 BC549 10
AC126 25 BC157 8 81558 10
AC127 25 80158 10 KV 70 19

10 AC128 20 BC159 8 BCY71 18
AC176 25 BC160 45 9CY72 19

AC187 22 BC168C 10 BD115 55

AC188 22 BC169C 10 80131 35

AD142 120 BC170 8 BD132 35
AD149 80 BC171 10 BD133 50
AD16I 40 BC172 8 BDI 35 40
AD162 40 BC177 18 80136 30
AF124 60 BC178 18 BD137 30
AF126 50 8C179 18 80138 30
AF139 40 BC182 10 060139 35
AF1B6 70 013C182L 8 IsBD140 35
AF239 75 BC183 10 80204 110
BC107 10 8C183L 10 90206 110
BC107B 12 6C184 10 60222
10E1C108 9 BC184L 7 BF180
BC1088 12 BC212 10 BF 182
BC108C 12 BC212L 10 BF164
013C109 9 BC213 10 BF185
BC109C 12 BC213L 10 BF194
131.2114 18 8C214 10 8F195
BC115 22 0E1C214L 8 BF196
BCI 17 18 8C237 8 BF 197
80119 35 BC238 14 BFI98
8C137 40 13C308 12 BF 199
BC139 40 BC327 14 BF200 30
BC140 28 8C328 14 0 ElF244B 22
8C141 30 8C337 14 6F245 30
BC142 25 BC338 14 BF 25613 45
BC143 25 8C477 30 BF 257 32
8C147 8 80478 30 8F258 25
8C148 8 8C479 30 BF 259 35

85
35
35
25
25
12
12
12
12
10
18

BF 050 23
OF Y51 20
BF Y52 23
98063 32
BFY55 32
89 056 32
BRY39 40
130X213 20
EISX29 35
BSY95A 25
BU205 160
BU206 180
BU208 170
MJ2955 99
MJE340 50
MJE520 65
MJE521 95
MJE3055 70
MPF102 40
MPF104
MPSA05
MPSA06
MPSA12
MPSA55
MPS/166
MPSUO5
MPSUO6
MPSU55

89337 40
BF R40 23
BF R80 23
BFR81 20
BF x29 25

X84 25
BF X65 25
BFX86 28
BFX87 75

MPSU56 60 ZTX108 8 293055 50
TIP294, 30 ZT X109 12 2N3442 120
T1P296 55 ZTX300 14 0293702 6
TIP29C 37 ZTX301 16 293703 9
TIP30/1 35 ZTX302 15 02143704 6
TIP308 50 ZTX304 17 293705 9
TIP30C 37 ZTX341 30 293706 9
TIP31A 36 ZTX500 15 293707 10
TIP31C 37 ZTX501 15 293708 10

BF x88 25 TIP32A 35 ZTX502 15 2143709 10
71532C 37 ZTX503 18 253772 170
1 IP33A 50 ZTX504 25 0 293773 195
21533C 75 214697 20 5293819 18
1H7344 60 219698 40 2143820 40
018310 85 297065 20 29 3823 65
018358 105 214708 20 2143866 90
TIP35C 125 214918 35 2N3903 10
T19365 125 251132 22 293904 10
T1P36C 135 2141613 30 2143905 6
019418 45 292218A 45 2N3906 10
TIP42A 45 2142219A 25 294037 45
T19120 90 21422215 25 254058 10
718121 90 2922225 20 2144060 10
1117122 90 2N2368 25 2514061 10
718141 98 2N2369 16 2014062 10
TI P142 98 2N2484 25 29 5457 36
TIP147 110 2N2646 45 29 5458 36
TIP2955 60 292904 20 295459 30
TIP3055 55 29 2904A 20 29 5485 36

40 11643 40 297905 22 2N5777 45
22 TIS44 45 21429055 22 296027 30
25 T1S90 30 2N2906 25 40360 40
30 TIS91 30 2929065 25 40361 50
30 VN1OKM 45 2N2907 25 40362 50
30 VN46AFv,,88AF

2N2926
75 292907A 25 40408 70

55
55 V988AF 95 0293053 23
60 ZTX107 8 293054 55

1. -ORDERING INFO. All components brand new and full specification. All prices exclude VAT.
Please add to total order. Please add 50p carriage to all orders under £15 in value. Send cheque/
P.O. or Access/Visa number with order. Our detailed catalogue costs 45p (free with orders over
f 'I 0). Callers most welcome. Telephone orders welcome with Access or Visa. Official orders

`accepted from colleges, Schools, etc... Callers most welcome, we are open Monday to Saturday.
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eIrctronize ELECTRONIC IGNITION
KITS OR READY BUILT

IS YOUR CAR
AS GOOD AS

1T COULD BE ?
* Is it EASY TO START in the cold and the damp? Total Energy

Discharge will give the most powerful spark and maintain full
output even with a near flat battery.

* Is it ECONOMICAL or does it "go off" between services as
the ignition performance deteriorates? Total Energy Discharge
gives much more output and maintains it from service to
service.

* Has it PEAK PERFORMANCE or is it flat at high and low revs.
where the ignition output is marginal? Total Energy Discharge
gives a more powerful spark from idle to the engines max.
(even with 8 cylinders).

* Is the PERFORMANCE SMOOTH.The more powerful spark
of Total Energy Discharge eliminates the 'near misfires'whilst
an electronic filter smooths out the effects of contact bounce
etc.

* Do the PLUGS and POINTS always need changing to bring
the engine back to its best. Total Energy Discharge eliminates
contact arcing and erosion by removing the heavy electrical
load. The timing stays "spot on" and the contact condition
doesn't affect the performance either. Larger plug gaps can be
used, even wet or badly fouled plugs can be fired with this
system.

Most NEW CARS already have ELECTRONIC IGNITION.
Update YOUR CAR with the most powerful system on the
market - 3 times more spark power than inductive systems -
3 1h times the spark power of ordinary capacitive systems, 3
times the spark duration.

Total Energy Discharge also features:
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, LED STATIC TIMING LIGHT, LOW RADIO
INTERFERENCE, CORRECT SPARK POLARITY and
DESIGNED IN RELIABILITY.

* IN KIT FORM it provides a top performance system at less than
half the price of competing ready built units. The kit includes:
pre -drilled fibreglass PCB, pre -wound and varnished ferrite
transformer, high quality 2pF discharge capacitor, case, easy
to follow instructions, solder and everything needed to build
and fit to your car. All you need is a soldering iron and a few
basic tools.

FITS ALL NEGATIVE EARTH VEHICLES
6 or 12 volt, with or without ballast.
OPERATES ALL VOLTAGE IMPULSE TACHOMETERS:
(Older current impulse types need an adaptor).

STANDARD CAR KIT £15.90
Assembled and Tested £26.70

TWIN OUTPUT KIT £24.55
For Motor Cycles and Cars with twin ignition systems

Assembled and Tested £36.45

PLUS
P. & P.

£1 (U.K.)

Prices
include
VAT

ELECTRONIZE DESIGNma
60111k Mom

Dept. E  Magnus Rd  Wilnecote
Tamworth B77 5BY

tel: 0827 281000

The basic function of a spark ignition system is often lost
among claims for longer "burn times" and other marketing
fantasies. It is only necessary to consider that, even in a small
engine, the burning fuel releases over 5000 times the energy of
the spark, to realise that the spark is only a trigger for the
combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential
function of the spark is to start that combustion as quickly as
possible and that requires a high power spark.

The traditional capacitive discharge system has this high power
spark but, due to it's very short spark duration and
consequential low spark energy, is incompatible with the weak
air/fuel mixtures used in modern cars. Because of this most
manufacturers have abandoned capacitive discharge in
favour of the cheaper inductive system with it's low power but
very long duration spark which guarantees that sooner or later
the fuel will ignite. However, a spark lasting 2000pS at 2000
rev/min. spans 24 degrees and 'later' could mean the actual
fuel ignition point is retarded by this amount.

The solution is a very high power, medium duration, spark
generated by the TOTAL ENERGY DISCHARGE system. This
gives ignition of the weakest mixtures with the minimum of
timing delay and variation for a smooth efficient engine.

* SUPER POWER DISCHARGE CIRCUIT A brand new
technique prevents energy being reflected back to the storage
capacitor, giving 31/2 times the spark energy and 3 times the
spark duration of ordinary C.D. systems, generating a spark
powerful enough to cause rapid ignition of even the weakest
fuel mixtures without the ignition delay associated with lower
power 'long burn' inductive systems.

* HIGH EFFICIENCY INVERTER A high power, regulated
inverter provides a 370 volt energy source - powerful enough to
store twice the energy of other designs and regulated to
provide sufficient output even with a battery down to 4 volts.

* PRECISION SPARK TIMING CIRCUIT This circuit removes
all unwanted signals caused by contact volt drop, contact
shuffle, contact bounce, and external transients which, in
many designs, can cause timing errors or damaging un-timed
sparks. Only at the correct and precise contact opening is a
spark produced. Contact wear is almost eliminated by reducing
the contact breaker current to a low level - just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION

SPARK POWER (Peak)
SPARK ENERGY
STORED ENERGY
SPARK DURATION
OUTPUT VOLTAGE (Load 50pF,
equivalent to clean plugs)
OUTPUT VOLTAGE (Load 50pF
+ 500k, equivalent to dirty plugs)
VOLTAGE RISE TIME TO 20kV
(Load 50pF)

Total Ordinary
Energy Capacitive

Discharge Discharge

140W 90W
36mJ 10mJ

135mJ 65mJ
500uS 160uS

38kV 26kV

26kV 17kV

25p S 30uS

TOTAL ENERGY DISCHARGE should not be confused with
low power inductive systems or hybrid so called reactive
systems.
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HE Incremental

Graeme Teesdale

This timer is based on the popular
LM3914 LED display driver IC, rather than
a 'timer' IC, and provides period timing in
preset increments.

MANY electronic timers make use of a
timing device, such as the 555 IC, or
UJTs like the 2N2646, to generate
pulses at pre -determined intervals which
are used to operate a relay or alarm.
Some employ digital counting
techniques, using the mains frequency
as a timing reference. This project
employs an LM3 9 1 4 LED display driver
IC in an unusual way. The input is driven
with a voltage that increases linearly
with time. That is, the voltage increases
by equal amounts in equal periods of
time.

The outputs of the LM3914 go
'active' in turn, lighting a LED; further
circuitry detects when a selected output
goes active, setting off an audible alarm,
tripping the relay circuit and resetting
the timing.

At the one time, we obtain all the
usual features included in many other
timers, plus a 'bargraph' indication of
how the timing period is progressing.
This is very useful in the timing of many
processes - particularly photographic
processing, such as print development
and resist development in the
manufacture of printed circuit boards.
You can also coordinate a sequence of
activities as the process continues,
using the display to prompt you.

The total time, and thus the period
between increments, may be varied by
means of a potentiometer and the circuit
has been arranged so that this provides
about a 10:1 variation. The maximum
period may be chosen by selecting the
value of one capacitor. Accuracy is
typically 1 % over a wide temperature
range.

Circuit Timing
Now, let's get down to circuit details.
First, the constant current source that
charges Cl. Transistor Q1 plus LED1,
R2, RV1, and R1 form the constant
current source. Figure 1 shows the

collector characteristics of a typical
silicon transistor. This shows that, if you
hold the base current constant, the
collector current will remain
substantially constant for a widely
varying range of collector voltages.
Figure 2 shows the general circuit of a
'constant current generator' using an
NPN transistor, as in our circuit. The
voltage between the base and the
emitter return (the + ve supply rail) is
held fixed by a Zener diode. Thus, the
voltage (Ve) across the emitter resistor,
Re, is fixed at a value equal to the Zener
voltage (Vz) minus the base -emitter
voltage drop of the transistor (about
OV6 for a silicon transistor. With a
fixed voltage across Re, the current
through it will be constant. Thus the
emitter current of the transistor, and
therefore the collector current, will be
constant. The resistor supplying current

It

(

11-

!BASE CONSTANT

Figure 1. The collector current of a
silicon transistor is constant for a fixed
base current.

PRESET
CURRENT
FLOW

VE

VE

AVE

Figure 2. A generalised constant current
generator circuit.

to the Zener is generally chosen so that
the Zener current is five to ten times the
base current of the transistor.

When you charge a capacitor with a
fixed current, the voltage across the
capacitor will rise linearly with time. As
we want to drive IC1 with a voltage that
increases linearly with time in order to
obtain equal time increments, C2 is
charged from the constant current
generator formed by Ql, R2, RV1, R2
and LED1. Note that, in the circuit of
Figure 3, LED1 (a green LED - as an
'on' indicator) replaces the Zener. The
forward voltage drop of a LED behaves
much like a Zener, the LED used having
a voltage drop of around 2V5. To vary
the rate of charge (and thus the time it
takes to charge Cl to a particular
voltage) the current supplied by the
constant current generator can be varied
by varying the emitter resistance of Q1 ;
RV1 performs this function.

The maximum period can be
determined approximately from the
following formula:

Total Time = 5 x C1

where Cl is in uF. Thus, a 33uf
capacitor (as specified) will charge to
5V in around 165 seconds with RV1 set
at maximum resistance. The tolerance
on tantalum capacitors is quite broad, so
the formula is only approximate.

The voltage across C1 'ramps'
upward as it charges. As the input to ICI
is quite a high impedance, it has little
effect on the charging rate of Cl.

Let us now consider the overall
operation of the timer, commencing at
switch -on.

At switch -on, the output (pin 10) of
the RS flip-flop formed by gates c,d will
be low as the inputs, pins 8 and 13, are
low. No bias is applied to the base of Q3
and the relay will not be operated; its
collector voltage will be the same as the
positive supply rail and thus the base of
Q2 will draw current via R20, and Q2
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How It Works
The LM3914 LED display driver, IC 1 ,

is connected as a zero -to -5V (full
scale) voltmeter to display in the
bargraph mode. Thus, each LED will
turn on at increments of OV5 as the
input of IC 1 is driven by the voltage
across capacitor C1. This is charged
with a constant current so that the
voltage across it will rise linearly with
time. That is, the voltage across C1
rises, the LEDs will light up one by
one until the voltage reaches 5V or
unit) Cl is discharged.

A relay and alarm circuit is built
around IC2 plus Q3 and associated

CONSTANT
CURRENT
SOURCE

components. SW2 selects at which
'increment' the relay and alarm are
operated by selecting one of the
outputs of IC1. When the output goes
'active' (when the LED lights) the
alarm sounds, the relay drops out and
the timer is reset by discharging C1.
For example, if the third increment is
selected (pin 17, IC1) then LEDs 2, 3
and 4 only will light, the alarm
sounding when LED 4 lights. Cl is
then discharged at that time,
resetting the timer ready for its next
use.

etc.

LED DISPLAY
DRIVER

FLIPFLOP

RELAY BEEPER

RELAY/ALARM
DRIVER

will be on. Cl will be unable to charge
as the collector -emitter junction of Q2
will shunt the collector current of Q1 to
the OV rail. As there is no input to IC 1,
no LEDS will be lit.

When the Start button (SW1) is
pressed the output of the RS flip-flop
(pin 1 0) will go high, turning on Q3 and
operating the relay. The collector
voltage of Q3 will fall to nearly OV and
the base of Q2 will no longer be
forward -biased, Q2 will so turn off. The
collector current of Q1 will then
commence to flow into C1 and the
voltage across it will rise. As the voltage

at the input of ICI rises, LEDs 2 to 11
will turn on at OV5 increments.

If we now assume that SW2 was set
to select the fourth increment (pin 16 of
IC1, driving LED 5), then the input gate
IC2a, connected as an inverter, would
go low when LED 5 turns on. Initially,
the input to IC2a is held high by R1 5, its
output will be low and C2 will be
discharged. When its input goes low (at
the selected increment), its output goes
high and C2 charges rapidly via R17.
Thus a voltage pulse is applied to pin 8
of IC2c - one input of the RS flip-flop.
This causes pin 10 to go low again,

removing gate bias from Q3, which
turns off, de -activating the relay. When
this happens, the collector voltage of
Q3 goes high and C3 charges via R1 9.
Now, gate IC2b is connected as an
inverter, its input being connected to
R19 and C3. When pins 5,6 of IC2b go
high, pin 4 goes low and the
piezoelectric beeper sounds. C3 takes a
second or two to charge, the voltage
across R19 decreasing as it does so;
when it falls below the 'low' threshold
of IC2b, pin 4 goes high once more and
the beeper ceases to sound.

When the collector of C3 goes high
(when LED 5 lights - remember?), Q2
receives base bias once more via R20. It
turns on again, shunting the collector
current of Q1 to OV and discharging C1.
Thus the timer is reset at the end of the
selected period.

By varying RV1, the time it takes C1
to charge to a particular voltage is varied
and thus the period of each increment
and the total period can be varied. The
time interval of the first increment is
slightly shorter than the subsequent
increments, as Q2 is not capable of
discharging CI completely due to its
collector -emitter saturation voltage
(about 200mV or so).

The power supply uses a
conventional diode bridge rectifier, and
C4 provides smoothing. A PCB
mounting transformer is employed to
drop the 240VAC mains to a suitable
voltage. Only one secondary winding
from this transformer is used, providing
9VRMS to the rectifier, which thus
gives a DC supply of around 13-15
volts.

Resistors are used from each output
of IC1 to each LED cathode to ensure
that the outputs of IC1 drop below the
'low' threshold of the inputs to gate
IC2a when IC1 outputs are 'active'.

The relay contacts are rated at 5A
and will switch a load of up to 1200
watts, providing the load has a unity
power factor (ie it's resistive).

LED2

RV1
1M

T., LEDti

R1
100k

R2
1k

01

18

LED11

ti~t17t6 t5

ti~

IC1

4-13-15V

10

3

C1 SELECTED TO OBTAIN
DESIRED PERIOD - SEE TEXT

R20
10k

2 8 16

R3

R4

SW1
START

R15
10k

R54914
10 x 56OR

C2

SW 1 10n

1C2a)oci I

R16
16

NOTES:
IC1 = LM3914
IC2 = CD400113
Q1 = 80307
Q2 - Q3 = BC547
D1 = 1N914
D2 D5 = 1N4004

RL 1/2
12V

R18
4k7

Q3

C3
220n 5

Figure 3. The complete circuit of the Incremental Timer. See the text for a full explanation.
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Figure 4. The component overlays for the Timing and Display PCBs; they are linked by a short length of ribbon cable, as indicated.

Construction
Two printed circuit boards are
employed and the whole unit is housed
in a standard box measuring 160 x
110 x 60mm. Although not absolutely
essential, we recommended you use
the PCBs designed for this project. The
boards simplify construction and help
ensure that there are few wiring errors.
One board holds the power supply,
relay and most of the electronics. This
is the larger board, and is mounted in
the bottom of the box. The other
smaller board holds all the display
LEDs, the potentiometer, the increment
selector switch, the Start pushbutton
and a few resistors. It is connected to
the other board by two ribbon cables.
This board is mounted on the front
panel of the box via the securing nuts
of the Start button and the increment
selector switch. The piezoelectric
buzzer is separately mounted on the
front panel.

Commence construction by drilling
the box and front panel. The larger PCB
should be used as a template to mark
the hole positions for the four mounting
bolts it requires. Also, mark hole
positions for the 240VAC mains input
cable. We strongly recommend you use
a clamp -type grommet to secure the
cable where it enters the box. Also
mark out the hole positions for the
three -pin mains output socket. The
terminal block may be bolted to the
bottom of the case or super -glued.

The front panel artwork, reproduced
on page 78, may be used as a template
to mark out the hole centres for drilling

the front panel. Leave the panel at this
stage, as it will be completed later.
completed later.

The three -pin mains outlet socket
may be mounted to the box at this
stage. We recommend you use an IEC
type classic socket. Attach mains wire
to each pin connection, using the
appropriate colour coding
(brown-active, blue-neutral,
green/yellow-earth). Each wire needs
to be about 70-80mm long. Now
secure the mains input cable; strip the
end first and cut the blue and brown
wires so that they are 120-150mm
shorter than the green/yellow wire.
This ensures that, should the cable
ever be pulled out of the case, the earth
wire will be the last to break.

The two may now be assembled.
Start with the smaller board; install the
link first - it's in the middle of the
board. The resistors should come next;
these are all the same value - 560
ohms. Mount the LEDs next, inserting
them in the board one by one and
making sure you have each the right
way round, as indicated on the overlay
- cathode lead faces into the board.
Each LED should be positioned so that
the distance between the board and the
base of the LED is 1 2mm. When
distanced correctly, solder the leads in
place.

The increment selector switch,
SW2, may be mounted next. The holes
in the PCB for its pins should be the
correct size - check this. The switch
can only go in one way; carefully line
up the pins and insert the switch in the
board, pushing it all the way home.

Solder the pins. Now the Start
pushbutton may be mounted. Make
sure the holes for its pins have been
drilled oversize, too. You will need to
trim the lugs on the pushbutton so that
they fit in the PCB holes. Mount the
pushbutton, making sure that the
distance between the board and its
mounting shoulder (with washer) is the
same as that for SW2. You could
temporarily mount the board to the
front panel, using SW2 to secure it,
and then solder the pushbutton's pins
when the board is parallel to the panel.

The potentiometer is mounted last.
Position it so that its lugs are over the
appropriate pads on the board and then
secure it to the board with its nut. Use
a spring washer or a star washer under
the nut, then bend the lugs down to the
PCB pads and solder them in place.

Attach two pieces of eight -way
ribbon cable. These should each be
about 1 30-1 50mm long.

The front panel assembly may now
be completed. Label the panel, using
rub -down lettering and spray it with a
coat of protective lacquer. Insert the
LED mounts in their holes next. Now
you can mount the PCB, making sure
that the LEDs all seat correctly in the
mounts. Carefully tighten the nuts on
the shafts of the Start pushbutton and
SW2 so as not to damage the panel. A
large solder lug was secured between
the washer for the pushbutton, and the
front panel, to provide a mains earth
point. Now mount the piezoelectric
buzzer and solder its leads in place, as
shown on the overlay. Attach knobs to
the shafts of SW2 and RV1 last of all.

14 Hobby Electronics, February 1983



Project 

The next stage of construction is the
large PCB. All the resistors and
capacitors should be mounted first,
taking care that you get Cl and C4 the
right way round. Next, mount the
diodes and the three transistors, again
taking care with orientation. Mount ICI
(the LM3914) next - get it the right
way round too, followed by IC2. The
latter is a CMOS IC and should only be
handled by the ends of the package.
When soldering it in place, solder pins 7
and 14 first, followed by the other
pins. Use a hot iron with a clean tip;
solder each pin quickly and pause every
few joints to let the IC package cool
down a little.

Parts List
RESISTORS
(All 1/2 watt 5% carbon)
RI 100k
R2,3,16 1k
R4 3k3
R5-14 560R
R15,17,20 10k
R18 4k7
R19 10M

POTENTIOMETERS
RV1 1M

linear pot

CAPACITORS
C1 33u

16V tantalum
C2 10n

polyester
C3 220n

polyester
C4 470u

25V electrolytic

SEMICONDUCTORS
IC1 LM39I 4

LED display driver
IC2 CD4001B

quad NOR
Q1 BC307
Q2,3 BC107
D1 1N914
D2-5 IN4002
LED1 0 2" green

high intensity
LED2-1 1 0 2" red

MISCELLANEOUS
T1 9-0-9V/6VA

PCB mounting transformer
SW1 push -to -make

switch
SW2 . . 12 -way single pole rotary

switch
RL1 12VDC DPCO relay

contacts rated 240VAC @ 5A
X1 piezo buzzer
Case, 190 x 110, 60mm (see
Buylines); PCBs; four-way mains
terminal block; mains cord, cable
clamp and plug; IEC mains chassis
socket; LED panel mounts; nylon
nuts and bolts, spacers; ribbon
cable, wire etc.

BUYLINES page 34

Mount the relay next. We used a
type which can be readily soldered in
place - although the board has been
laid out to take several other common
types. Make sure the board has been
drilled out to accept the relay before
commencing construction.

The transformer can now be
mounted to the board and its pins
soldered in place. Last of all, the ribbon
cable from the smaller board can be
attached, and then two pairs of mains
wires, each about 40-50mm long.
These are the mains input and
switched mains output leads. Use
colour -coded wires, cut from mains
cord, to avoid wiring errors.

The main PCB may now be mounted
in the case, using nylon nuts and bolts.
Raise the board off the bottom of the
box a few millimetres, using fibre
spacers, and use nylon nuts and bolts
for the terminal block if it is bolted to
the box too. Now complete the mains
wiring as indicated in the overlay/wiring
diagram. The earth lead from the mains
input cord goes to the solder lug
attached to the front panel (under the
pushbutton). A lead from this lug goes
to the earth pin on the three -pin mains
output socket.

After a careful final check, you're
ready to test the unit.

Testing
Set the 'Timer Delay Adjust' control to
minimum and the 'Increments' switch
to ten. Plug the timer into the mains
and turn it on. Wait five seconds or so
for the power supply to reach full
voltage and press the Start pushbutton
when the sweep second hand of your
watch, or the seconds display on your
digital watch, is at a convenient point.
The LEDs 1 to 10 will light up, the
piezoelectric buzzer sounding when
LED 10 signals the end of the timing

period. If you have used a 33u
capacitor for C I , as per the parts list,
then this should take close to 15
seconds. The relay should pull in when
you press the Start button, dropping
out when LED 10 lights. You can
calibrate the Timer Delay Adjust
potentiometer to suit the applications
for which you use the project, so that
you obtain the required period.

A little experimentation and practice
will show you how to use the unit to
best advantage.

Changing The Period
The total timer period may be altered
by changing the value of Cl. The
approximate maximum period may be
found from this formula:

Period (approx.) = 5 x C1

where the value of Cl is in uF. It's only
approximate as the tolerance on tan-
talum capacitors is quite broad. Thus
with a 33u capacitor for Cl, as
specified, the maximum period is
around 165 seconds or so. Given a
desired period, calculate the capacitor
value from:

C1 -= period/5

and the value will be in uF. Choose the
next highest preferred value, for safe-
ty's sake. You can then set the max-
imum period, and thus the period of the
increments, using RV1, calibrating the
unit with your watch. It's advisable not
to use a capacitor any greater than
about 1 20u - but this will give you a
maximum period of 10 minutes!

Note that an electrolytic may be
used for Cl, but accuracy may suffer a
little compared to tantalum types. The
voltage never gets above 5V, so a
capacitor rate at 6V, 10V or 1 6V is
perfectly adequate. HE

The inside story! Note that the transformer shown here is not readily available in the
UK. The PCB has been modified to accept a type recommended in Buylines (page
34), but this does not effect the construction in any way. The front panel artwork for
the Incremental Timer is reproduced at full size on page 78, and may be used as a
template for drilling the case.
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BI-PAK BARGAINS
5121 SCREWDRIVER SET
6 precision screwdrivers in hinged plastic
case. Sizes - 0.8. 1.4. 2. 2.4,

2.9 and 3 8mm £1.75

5131 NUT DRIVER SET
5 precision nut drivers in hinged plastic case.
With turning rod. £1.78
Sizes- - 3. 3.5.4.4.5 and 5mm

5141 TOOL SET
5 precision instruments in hinged plastic case
Crosspoint (Phillips) screwdrivers. -
H 0 and H 1 Hex key wrenches -
1.5 2 and 2 5mm £1.75

5151 WRENCH SET
5 precision wrenches in hinged plastic case.

Sizes: - 4. 4.5. 5. 5.5 and 6mm £1.75

BUY ALL FOUR SETS' 5721-5T51 and get
HEX KEY SET FREE
HEX KEY SET ON RING.

Sizes. 1.5. 2. 2 5. 3.
4. 5, 5.5 and 6mm.
Made of hardened steel ,

HX/1 £1.25

INTRUSION
ALARM

The DOOR BIRD
'DB 2.000 alerts you
before your door is
opened. Just hang
on the inside door
,knob - alarm is ac-
tivated as soon es
IS, outside door
knob Is touched.

ONLY

£3.95

BI-PAK SOLDER -
DESOLDER KIT
Kit comprises ORDER NO. SX80
1 High Quality 40 watt General Purpose
Lightweight Soldering Iron 240v mains Ind
3/16" (4 7mm) bit
1 Duality Desoldering pump. High Suction with
automatic ejection Knurled. anti -corrosive
casing and tellon nozzle
1.5 metres of De -soldering braid on piastic
dispenser
'2 yds (1.83m) Resin Cored Solder on Card
1 Heat Shunt tool tweezer Type
Total Retail Value over C12.00
OUR SPECIAL KIT PRICE £8.95

"IRRESISTABLE
RESISTOR BARGAINS"

Pit Nor QIp' Description Price

5110 400 Mixed ''All Type' Resistors LI
Sill 400 Preformed %Si watt Carbon

Resistors El
$112 200 h. watt Carbon Resistors LI
S113 200 4 watt Carbon Resistors LI
Silt ISO `n watt Resistors 22 ohm.

2m2 Magid El
S115 100 1 and 2 watt Resistors 22

ohm -2m2 Mired El
Paks SXI2-15 contain a range of Carbon Film Resistors
of assorted values from 22 ohms to 22 meg Save
pounds on these resistor yaks and have a lull range to
cover youi protects

`Quantities approximate, count by weight

rog pieces of Audio Plugs, Sockets and Con -74
116,0 nectars to include DIN 180-240' Inline

36 Pin, Speakers, Phono, Jack Stereo
and Mono etc Valued at well over £3 normal Order
No. SX25.

Our Price.' e5Oper pak.
Guaranteed to save you money.

SX26 3 Prs of 6 pin 240° DIN Plugs and
Chassis Sockets 50p

SX27A 60 Assorted Polystyrene Bead
Capacitors Type 9500 Series PPD E1.00

SX28A 50 Assorted Silver Mica Caps.
5.6pF-150pF £1.00

SX29A 50 Assorted Silver Mica Caps.
180pF-4700pF E1.00

SX30A 50 High Voltage Disc Ceramics 750v
min up to 8KV Assorted useful values £1.00

SX31 A 50 Wirewound 9 watt (ang) Resistors
L._ Assorted values lohm-12K MAU

N\

TheThird and
1 Fourth Hand...

... you always need
but have never got 'until now-.

This helpful unit with Rod mounted
horizontally on Heavy Base. Crocodile clips
attached to rod ends Six ball 8 socket joints
give infinite variation and positions through
360° also available attached to Rod a 2V2 Warn
magnifier giving 2.5 x magnification Helping
hand unit available with or without magnifier
Our Price with magnifier as illustrated ORDER
NO T402 £5.50
Without magnifier ORDER NO T400 £4.75

"CAPAILE
CAPACITOR PARS"

Poi No. Q9* Oticreptieo Price
5116 250 Capacitors Mired Types LI
5117 200 Ceramic Capacitors Miniature

Mired El
5111 100 Mixed Ceramics ]pt. 560 LL

5119 100 Mired Ceramics 68pf 0.5m1 El
5120 100 Assorted Polyester/Polystyrene

Capacitors Ll
5121 60 Mixed C280 type capacitors

metal foil El
5122 100 Electrolytics, all sorts El
5123 50 Quality Electrolyfics

50.1000m1 LI
S124 20 Tantalum Beads, mixed El

,,Quantities approximate. count by weight

BARGAINS
5X91 20 x Large .2" RED LED El
S142 20 small 125 Red LED's LI
5143 10 Rectangular Green LED's .2 LI
5146 30 Assorted Inner Diodes

250mw 2 watt mixed voltages,
all coded. New El

5147 4 Black Instrument
Knobs -winged with pointer 4'
Standard screw Fit size 29 v
20mm SOP

5149 20 Assorted Slider Knobs
Black/Chrome, etc LI

5030 12 News and Filament Lamps. Low
after and maim - various types
and colours - some patrol mounting [IA

W
SX52

6 Black Heatsmk will lit 10.3 and

10120 Ready drilled. Half price

value LI
S053 I Power finned Heatsink. This heatsink

gives the greatest possible heat dissipation
in the smallest space owing to its unique

staggered fin design. pre drilled.

T03 Size 45mm squarex 20mm high 40p

5054 TO-66size 35mm x 30mmx 12mm. 35p

5X55 I Heat Efficiency Power Finned Heatsink

90mm v 80mm x 35mm High. Drilled to

take up to 4 x

10-3 devices

E1.50 each

BI-PAK PCB ETCHANT
AND DRILL KIT
Complete PCB Kit comprises

Expo Mini Drill 10.000RPM 12v DC Inci 3
'collets 8 1 x lmm Twist bit

1 Sheet PCB Transfers 210mm x 150mm
1 Etch Resist Pen'
t 1/21b pack FERRIC CHLORIDE crystals

3 sheets copper clad board
2 sheets Fibreglass copper clad board.

Full instructions for making your own PCB.
boards
Retail Value over C15.00
OUR BI -PAK SPECIAL KIT PRICE £9.75

, ORDER NO SX81

PROGRAMMABLE UNIJUNCTION TRANSISTOR
"PUT" case TO106 plastic MEU22 Similar to
2N6027 /6028 PNPN Silicon
Price -1-9 10-49 50-99 100.

3411 Each: 20p 18p 15p 13p
Normal Retail
Price £0.35 each

SX33A 6 small (min (SDST/SPDT Toggle
Switches 240v &amp £1.00

1SX35A 6 Rocker Switches
L 250V 2A £1.00
S fT7Assorted Jack 8 Phono plugs,

sockets and adaptors, 2.5m.
3.5mm and standard sizes £1.00

SX71 50 BC108 "Fallouts" Manufac-
turers out of spec on volts or
gain You test. £1.00

SX72 A mixed bundle of Copper clad
err. - Board Fibreglass and paptr.

Single and double sided. A
fantastic bargain £1.00

TECASBOTY
The Electronic Components and Semiconductor Bargain of the Year. A host of Electronic

components including potentiometers - rotary and slider. presets- horizontal and vertical
Resistors of mixed values 22ohms to 2M2 - 1/8 to 2 Watt. A comprehensive range of

capacitors including electrolytic and polyester types plus disc ceramics etcetera

Audio plugs and sockets of various types plus switches, fuses. heatsinks, wire. nuts/bolls.
gromets, cable clips and ryes. knobs and P.0 Board. Then add to that 100 Semiconductors

to include transistors, diodes. SCR's opto's, all of which are current everyday usable devices

In aH a Fantastic Parcel No rubbish all identifiable and valued in current catalogues al well

,ver 25 CO. Our Fight Against Inflation Price -

- Tow-n
DetheorBessudront JUST £6.50.

SX38 100 Silicon NPN Transistors -all
perfect Coded mixed types with
data and eqvt sheet. No rejects.
Real value. £3.00

SX39 100 Silicon PNP Transistors -
all perfect. Coded mixed types
with data and eqvt. sheet. No
rejects. Fantastic value. £3.00

2N3055 The best known Power Transistors in the
World - 2N3055 NPN 115w.
Our BI-PAK Special Offer Price
10 off SO ell 100 off
E3.50 E16.00 £30.00

80312 COMPLIMENTARY PNP POWER
TRANSISTORS TO 2N3055

Equivalent M12955 - 00312 - T03
SPECIAL PRICE LOA sack

10 oft E4.50

BIPAK5. ,J D. pl lit PAK 0IJ 000 fi WARE Hs FITS

- SHOP AT 3 BALDOCK ST., WARE, HERTS

TERMS, CASH WITH ORDER, SAME DAY DESPATCH, ACCESS

BARCLAYCARD ALSO ACCEPTED. TEL 1092013182. GIRO 3887006

ADDIS VAT AND 75p PER ORDER POSTAGE AND PACKING

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m

LCD 10 MEGOHM INPUT IMPEDANCE
 3 lb digit '16 ranges plus hFE lest facility for
PNP and NPN transistors 'Auto zero, auto
polarity 'Single-handed. pushbutton
operation 'Over range indication  12.5mm

'h -inch) large LCD readout 'Diode check
'Fast circuit protection 'Test leads. battery
and instructions included.
Max indication 1999 or - 1999
Polarity indication Netpti!:

Positive readings appear
without + sign.

Input impedance 10 Megohms

Zero adjust Automatic

Sampling time 250 milliseconds
Temperature range - 5°C to 50°C
Power Supply 1 x PP3 or equivalent 91,

battery
20mW

155x88x31mm
Consumption
Size
RANGES

DC Voltage 0-200mV
0-2-20-200-1000V. Acc 08% rsaau
AC Voltage 0-200-1000V
Acc. I 2% DC Current 0-200uA
0-2-20-200mA 0-10 A Acc 1 2% i 
Resistance 0-2-20-200K ohms
0-2 Megohms. Acc 1%
81-PAK VERY LOWEST POSS PRICE e 45

£35.00 each

r SINGLE SIDED FIBREGLASS
BOARD

Order No. Pieces Size Sq.lns. Picts
FBI 4 9 n 214" 100 E1.50

F82 3 11 x 3" 100 E1.50

FEI3 4 13 x 3" 156 1.2.04

DOUBLE SIDED FIBREGLASS
BOARD

F84 2 14 x 4" 110 02.00

SILICON POWER TRANSISTORS
- 703

NPN like 2N3055 - but not full spec
100 watts 50V min
10 for E1.50 - Very Good Value
100s of uses - no duds
Order No. WOL

5 watt (RSIS)Aucllo Amp
High Quality audio amplifier Module Ideal to use in
record players. tape recorders. stereo amps and
cassette players. etc Full data and back-up diagrams
with each moot

SpecificationMax Power Supply 30v Power Output 5 watts
RMS  Load Impedance 8-16 ohms  Frequency

I response 50Hz to 25KHz-3db Sensitivity 70 my
for full output Input Impedance 50k ohms Size

x64 x 30mm Tota,i Harmonic
distortion less than -5%

BI-PAK'S give away price

£2.25
)1; =Id wet wee

MORE BARGAINS!

SX51

SX5S

5159

5160

SX62

3179

60 metres PVC covered Hook-up
was single and stranded. Mixed
colours. El
25 Assorted TEL Gates 1400
Series 7401-7460 £1

10 Assorted flip Flops and MSI
TTL £1
20 Assorted Slider
Potentiometers £1
40 Assorted Pre -Sets Bpi/Vert
etc LI
10 Reed Switches - glass type
3 Micro Switches - with I'm El

Use now seed said Ring us on kne 1182 140% and

gel roue Ode, even caste. Goods notrnane sent 2nd
C1.3 Moll

Remernbe, more most add AST at IS to now code,

lolal PoiLip add 75p x. iota, odr.
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Bit-PAK AUDIO
HIGH QUALITY MODULES FOR STEREO

MONO AND OTHER AUDIO EQUIPMENT

PROFESSIONAL
APPROACH

fill -PM Audio Modules at, famous to their vanity. quality ol design and ruggedness. For over 10 years 131,PAX have

bean suppliers to neregacttrors Whiny vita aouprrent throughout the world - to date, well over 103,000

modals lave bean sold - net is why dscianeng muter" entharaits and proteasonils diernast on oung Ell PAX

modeles n their equipment

They know dal every two n designed and tested to do the phi for winch rt a intended before n leaves the factory.

Whatever you are budding there es a Pt or module n the 131PAK range to sat your every need.

AUDIO AMPLIFIERS
510 watts URI&

ALB 5 welt Audio Mg Module 22 304 supply E367
AEU 7.10 van Audio Amp Module 22.32v

apply

f4.16.

POWER
/ SUPPLIES

[PS12 24v Supply Sul: 2 a 410 2 a AL20 2 s ALA ft
PA12IS453 [lira 71480 334 &alibied supply Suit 2 a i

I ALEC PA100 to 15 *PM E4.84. SP%1120/45 454

' Steamed wooly Sod 2 1 4160 PA100 to 25
i capacitors to complete the power supply.

Valhi E131. SPM12055 554 Stabrased apply Sun: 2 x /11110 PA200 5.38. '

7%412005 fira Stabifesed aptly Suit: 2 a AL120 PA31) 1 x AL250 £131 t

SG30 150-15 Stabilised power supply for 2 x GE100 1401 Ell&

AUDIO AMPLIFIERS
152535 wins WM&

480 153 wan Audio Amp Module 30504

sUroll £5.15.
480 35 win Audio Amp Module £8.07

1

COMPLETE
AUDIO CHASSIS.
STEREO 30 Complete 7 watt per channel Stereo amp

bond - includes amps, prang. pram! :apply front

pine( knobs etc - requires 2039 Transformer E11.111.

MAGNETIC CARTRIDGE
PRE -AMPLIFIER
blot the Walt, of e militate cartridge with you
MIMIC eqUipMent using the P/PA30 *Mich is a quakty

tro-amp eating marine cartridges to be used where
tetanus moan to mains avenues Only Wrth a

ON moan socket Et fiat rosy to follow instructions

MPA30 Stereo Meg Cartridge, Pre -amp

- input 15niv Output 100mer E127.

Trrosiormers we not rncluded watt

Power suPPles 3°M120 Range
also Figure reservoir and output capacitors

TRANSFORMERS
2034 1.7 erg 35v Sul &N60 US& 2035 2 amp
554 ELK 2016 750mA its Suit PS12 F/II5. 2040 1.5
amp 0454554 Sul SPA4120145 SPM12035v 0.45.

341 2 atop 0554-854 Suit 50541213155
SP111120454 Ella 206 1 amp 020 &et Stereo
30 E3.511 2043 150mA 150150 Sun 5033 ELK

ACCESSORIES
WIN From Panel for PA100 8 PA200. ELIO
SPIN Back Panel for PA100 6 PA200.
MIS FP Front Panel for 1 GE100 Mk II. 31.116
TON Kit of Parts including: Front and back panels,
dumb, sockets, and knobs etc to house STA15
Amplifier. E3-60. P5250 consists: 1 capacitor and 4
diodes for constructing unstabilised power supply for
A1250 to 125 watts E2.50

SPM120 is a fixed voltage

stabiliser with an output voltage of

ether 454, 550. or 634 Dawned for use n
audio applicaborn, the stablest which provides outran

twenty up to 254 operates *rot front a mains
transformer reputing only the addition of two Electrolyte

MONO PRE -AMPLIFIERS
Ara41013 suitable to disco man MM18i unable to
guitar prearra neer.

The MM100 and MM1000 mono preamplifiers are

compete:de with the ALM 480 AL120 end 4250 power
=priers and them assoaatral power supplies
511.1100 Supply Whelp 40654 inputs Tape Mao P U

Microphone Mel output 500mv E12.41 M641006 Supply

voltage 40654 inputs 2 Guitars, Microphones Max output

50Orrer

£12.43.

AUDIO AMPLIFIER
Audio Amplifier, 50ill R.N.& with integral heat sink and

short circuit proteceon

Introduced to tultil the demand to a filly protected

power amp.. capable to raving high quake, speaker

systems at up to 50* with castration kids Wow .05%

Peel for domestic use. DISCOS, P A systems, elections

moans, etc. The generously rated components ensue
cano:loos operation at high
carman levels 4121) 50 van

' Indio Amp Module

5010v waggly

4' f1114

STEREO
PRE -AMPLIFIERS

PA12 Supply voltage 2232v roue Senabvity 300mv Suit

Al 10101204130 £155. PA100 Supply voltage 30 554

Mots Tape Tuner Meg P.U.Suit. 4601400 E17.85.
PA200 Supply voltage 35404 Inputs Tape Tuner Meg

P.U. Sun 41.0014120101250 E111.21

rGE100 MKII
10 Channel

Monographic

Equaliser

ONy I55mm a 65mm a 50mm including the 10x Ile ISmm

slider potentiometers and knobs which are mounted
in a board above the Drawly. In the range of 311-17 to

MOP you can am and loon -r-124E1 with the 10 skiers,

each with frequency marked on the arrant board. The
13E100 uses include mews, P.A. systems and duos It

wil also reprove the sound reproduction of your mating

audio equipment Power supply for GEM) old 5633
Together with Transformer no 2041

Gill tall 10 Channel mormitraPho f:20.00
Euweliser meth riders Et Knobs

DIGITAL VOLT
METER MODULE

3x7 segment displays. Basic Circuit 0-2V
Instructions provided to extend voltage and
currency ranges. Operating voltage 9-12V. Typ
Power Consumption 50mA.

ONCE ONLY PRICE

BI -KITS
STAS 5 watts per dant* Stereo Amplifier Kit consaeng
of 2 a 420 'notifies 1 a PA12 PreamPlifier I i PS12

power supply 1 a 2036 traroccowr and necessary swing

diagram E1152. S1A10 10 watts per dime* Stereo
Aropilro Kit conning of 2 x AL.30 eoplifers I a PA12

preampifier 1 s P512 power supply 1 x 203

trandanrer end necessiry won diapers 1211.113.

111-PAK

01.95
Order No. SX99

STA15 15 warts per channel Stereo Ampkfier Kit

coasting of 2 a A160 amplrfiers 1 a PA100 preamplrfier

I x SKIM power supply 1 a 2034 eanstorrret 2

couphng capacitors fa 8 ohms 410 mid 504 and
necessary wring *mare 136.70 STA25 25 watts per
channel Stereo Anplther 10t Paratroop of 2 1,11/30

swatters 1 a PA1011 pre-inplilw I a SPAI120/45 power

AUDIO AMPLIFIER
175 wens IRMS1 42511

A pawn smokier provrong an output of op to 125*
fit& into a 4 Own load. Four 115* transators to the
output stage mires rt extremely nagged Mob damage
horn intxtrrect or short nrcut loads a prevented by a
for" bansistor protection want. For use in many
appkaeons such as disco units, sound reinforcement
systems, background musts playas etc
41250 125 wan ludo Amp f19.60.
Module 50610,

sax*

The PAM) a basically our impala PA100. modifications
being made to male it compatible with the %ghee

Cutout atopithers fe 4129 5 4250: The uot bowls so
push button selectors ping a share of 3 inputs, 2
filters for both trill and low frequencies and a stereo or
morn button, al combining to give a top quality stereo

pre ampifier and tone control

PUSH
BUTTON
STEREO FM
TUNER
hoed with Phase locked loop decoder

5453 Provides instant programme setecoon at the touch
nf a button ensurtng actuate tuning of 4 pre selected

stations. Any of which men be altered as ratan as you
choose. amply by changing the settings of the preset
controls. Features include FET input
stage, Varecap erode

wog,
£19.00.

REGULATED
VARIABLE

!STABILISED
POWER SUPPLY
linable horn 230 rolls and 52 Amps Kit
I - VPS30 Module, I - 25 volt 2 amp tranformer,

I 050 7' Panel Meter. 1 - 02 amp t Panel Meter
-- 470 ohm wirewrand potenuometer I - 4K7 ohm

I vierewouil potenbometra Wring Gowan
ncluded VPS30 KIT Em
\ MINIATURE Ftlf

TRANSMITTER MODULE
Freq: 95-106 MHz Range tx mile Size 45mm
x 20mm Add 9v bait Not licensed in UK

Ideal for 007-M19-FBI-CIA-KGB-etc.Price:E5.50

apply I a 2040 transformer 2 a cowling

capacitors lot 8 ohms 470 mad 464 I a ramie
capecotor 2203 mid 1110 and necessary along degree

E45.76. STA35 35 watts per channel Straw Amalie, Kit conststing of 2 I
ALM ampldiers I a SPMI2955 power supply 1 a PA313 preampifier 1 x

2035 transformer 2 e moque' waiters 470 mid at 504 for 8 One 1 a

rumen capeator 2200 mad 10114 and necessery win% &gram Milk

Use your credit card Ring us on Ware 3182 NOW and

get your oder even taster Goods normally sent 2nd

Clan Mail

Remember you must add VAT at 15% to your one

Total Pratage add 50P per Total ode'
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COMING SOON TO . .

0

FINISHING TOUCHES
Continuing our irregular Introduction to Electronics Series with a description of how to put a professional finish on a

project.

OVERVOLTAGE PROTECTOR
An "electronic crowbar" circuit that can be connected into the DC supply lines to any other circuit. If the power supply
should go faulty, putting excess voltage on the lines, the protection circuit instantly puts the equivalent of a "crowbar"

across the supply to reduce the voltage to a safe level. It won't help the power supply - but will prevent damage to
more expensive equipment!

SIGNAL POWERED LOUDSPEAKER
PROTECTOR

Small enough to be mounted inside any loudspeaker cabinet, this circuit is powered directly from the loudspeaker lines
so that a separate mains DC or battery supply is not needed. The circuit is triggered either by the presence of DC on the

speaker lines, or by audio power in excess of the preset limit. It resets automatically after about one minute.

COMPONENTS FOR COMPUTING
The third in our "nuts and bolts" of computers series, wherein Paul Kelly explains the internal working of Read Only

Memories.

EPROM PROGRAMMER
Put theory into practice with this simple EPROMmer for 6502 -based home computers.

I-Please reserve

0 0 0

copies of the February issue of -I

for
Name

Address

March issue on sale at
your newsagent

from 1 1th February
Place your order now!

Although these articles are being prepared for the next issue, circumstances may alter the final content.
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MINI -MULTI TESTER Deluxe pocket size precision mov-
ing coil instrument, Jewelled hearings - 2000 o.p.v.mirrored scale.
11 instant range measure, DC volts 10, 50, 250, 1000.

AC volts 10, 50, 250, 1000.
DC amps 0 - 100 mA.

Continuity and resistance 0 - 1 meg ohms
in two ranges. Complete with test prods
and instruction book showing how to
measure capacity and inductance as well.
Unbelievable value at only E6.75 + 60p

post and insurance.
FREE Amps range kit to enable
you to read DC current from 0 -
10 amps, directly on the 0 - 10
scale. It's free if you purchase
quickly, but if you already own a
Mini -Tester end would like one,
send £2.50.

SUPER HI -Fl SPEAKER
CABINETS
Made for an expensive Hi-Fi outfit
- will suit any decor. Resonance
free. Cut-outs for 6%" woofer and
2%" tweeter. The front material is
Dacron. The completed unit is most
pleasing. Supplied in pairs, price
£6.90 per pair (this is probably less
than the original cost of one
cabinet) carriage £3.00 the pair.

GOODMANS SPEAKERS
WA" 8 ohm 25 watt £4.50. 2%" 8 ohm
tweeter. £2.50. No extra for postage if
ordered with cabinets. Xover £1.50.

DITTO but for 8" speaker and 4"
tweeter. £7.50 + £3.50.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthen.
ing or shortening day. An expensive time
switch but you can have it for only E2.95.
These are without case but we can supply
a plastic base E1.75 or metal case E2.95.
Also available is adaptor kit to convert
this into a normal 24 hr. time switch
but with the added advantage of up to
12 on/offs per 24 hrs. This makes en

ideal controller for the immersion heater.
Price of adaptor kit is £2.30.

THERMOSTAT ASSORTMENT
10 different thermostats. 7 bi-metal types and 3 liquid types.
There are the current stats which will open the switch to protect
devices against overload, short circuits, etc., or when fitted say
in front of the element of a blow heater, the heat would trip
the stet if the blower fuses; appliance stets, one for high temp.
eratures, others adjustable over a range of temperatures which
could include 0 - 100°C. There is also a thermostatic pod which
can be immersed, an oven stet, a calibrated boiler stat, finally an
ice stat which, fitted to our waterproof heater element, up in the
loft could protect your pipes from freezing. Separately, these
thermostats could cost around E15.00 - however, you can have
the parcel for £2.50.

50 THINGS YOU CAN MAKE

or do and still have hundreds of parts for future jobs.
LEARN the practical way with our 10 kilo parcel of use-
ful parts. Minimum 1,000 items includes panel meters,
timers, thermal trips, relays, switches, motors, drills, taps
and dies, tools, thermostats, coils, condensers, resistors,
etc. etc. Parcel with data on 50 projects.

YOURS FOR ONLY £11.50 plus £3.00 post.

EXTRACTOR FAN
Mains operated - excomputer
5"Woods extractor 4" x 4" Muffin 115v.

£5.75, Post E1.25. E4.50. Post 75p.
5" Plennair extractor 4" x 4" Muffin 230v.

£6.50. Post E1.25 £5.75. Post 75p.

4
FSEAT BELT REMINDER
uzzer sounds when you switch on ignition - stops when you

handle seat belt - Complete kit £3.00.

200 OHM EARPIECE
If you are a user of earphones then you really must try these, they
do give far superior results to the usual 4 ohm model, this is due
to very superior construction. Price 65p each.

RECHARGABLE NICAD BATTERY
By Dew, their reference number 150 DK. Made up as a battery of
4 cells with a nominal total voltage of 4.88. Two types: type one
has pp3 battery clip at each end, price E1.75. Type two without
the snap connectors price £1.50. All new and unused.

PROJECT CASE
All metal construction. Tubular
body, Size approx 7 x 3 x 5" long
with removable ends, blue hammer
paint finish. £1.75 each  60p for
Postage.

MINI MONO AMP on p.c.b., size 4"x 2"
approx. Fitted volume control and a hole
for a tone control should you require
it. The amplifier has three
transistors and we estimate
the output to be 3W rms.
More technical data will be
included with the amplifier.
Brand new, perfect condition,
offered at the very low price of
£1.15 each, or 10 for £10.00.

-THIS MONTH'S NEW KITS:
MULTI -CHANNEL or ROBOT CONTROLLER
This is two kits. The 8 channel transmitter kit and the 8
channel receiver kit. Each kit comes with diagrams and notes,
but no circuit boards, the component layout being left to you.
The data shows how to drive, reverse and steer two or more
motors. With spare channels to perform other functions. Price
£9.50 for both kits.

'BIG EAR'
As in December Hobby Electronics. Designed originally for
listening to wildlife this could also be used to listen through
walls or from long distances. Complete kit including the case
at £9.50.

I.T.V. 4 PRE -AMP
Experiencing difficulties in getting a good picture on the new
ITV Channel 47 An aerial pre -amp may be the answer. Uses 2
special transistors and has its own internal power supply. All
you have to do is fit this into the TV down lead and plug into
the mains. Complete kit including the case at £9.50.

THE HE MICROLOG
This is a biggish project but you build a complete computer!
Full constructional details appear in December Hobby Electron.
ics. We will supply the complete kit less the rather expensive
case for E18.50. We feel sure you can make a case yourself just
as efficiently and save most of the cost.

3 CHANNEL SOUND TO LIGHT KIT

a a 0.,
MEN

Complete kit of parts fora three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The unit is
housed in an attractive two tone metal case and has controls for
each channel, and a master on/off. The audio input and output
are by '4" sockets and three panel mounting fuse holders provide
thyristor protection. A four -pin plug and socket facilitate ease of
connecting lamps. Special price is £14.95 in kit form or £25.00
assembled and tested.

TANGENTIAL BLOW HEATER
2.5 Kw quiet,
efficient instant
heating from
230/240 volt
mains. Kit consists
of blower as
illustrated, 2.5 Kw
element, control switch and data all for £4.95. post £1.50.

CAR STARTER AND CHARGER KIT
In an emergency you can start car oft mains or bring your
battery up to full charge in a couple of hours. The kit com-
prises: 250 watt mains transformer, 40 amp bridge rectifier,
start/charge switch and full instructions. You can assemble this
in the evening, box it up or leave it on the shelf in the garage,
whichever suits you best. Price £12.50 + E3.00 post.

TRANSMITTER SURVEILLANCE
Tiny, easily hidden but which will enable conversation to be
picked up with FM radio. Can be made in a matchbox - all
electronic parts and circuit. £2.30. (not licenceable in the U.K.)

RADIO MIKE
Ideal for discos and garden parties, allows complete freedom of
movement. Play through FM radio or tuner amp. E6.90 comp.
kit. (not licenceable in the U.K.).

FM RECEIVER
Made up and working, complete with scale and pointer needs
only headphones, ideal for use with our surveillance transmitter
or radio mike. £5.85. or kit of parts E3.95.

3 - 30v VARIABLE VOLTAGE POWER SUPPLY
UNIT
With 1 amp DC output, for use on the bench, students,
inventors, service engineers, etc. Automatic short circuit
and overload protection. In case with a volt meter on the
front panel. Complete kit E13.80

INTERRUPTED BEAM
This kit enables you to make a switch that will trigger when a
steady beam of infra red or ordinary light is broken. Main com-
ponents - relay, photo transistor, resistors and caps, etc.
Circuit diagram but no case. Price £2.30

IONISER KIT
Refresh your home, office, shop, work room, etc. with a
negative ION generator. Makes you feel better and
work harder - complete mains operated kit, case included
£11.95 plus E2.00 post.

RADIO STETHOSCOPE
Easy to fault find start at the aerial and work towards the
speaker -- when signal stops you have found the fault. Complete
kit £4.95.

INVISIBLE AND SILENT SENTINEL
Ultra sonic beam when broken could warn you of visitor - two
complete kits - transmitter & receiver & relay, to operate light
or bell E9.50.

BURGLAR ALARM
Complete kit includes 6" external alarm bell, mains power unit,
control box with keyswitch, 10 window/door switches, 100 yards
of wire. With instructions £29.50.

J. BULL (Electrical) Ltd.
(Dept. HE), 34 36 AMERICA LANE,

HAYVVARDS HEATH, SUSSEX RH16 30U
Established
30 YEARS

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under
£10 add 60p service charge. Monthly account orders accepted from
schools and public companies. Access & 8/card orders accepted day or
night. Haywards Heath 104441 454563. Bulk orders: write for quote.
Delivery by return. Shop open 9.00 - 5.30, mon to Fri, not Saturday.

STEREO HEADPHONES
Very good quality, 8 ohm, padded,
terminating with standard 14"
jack plug. E2.99 plus 60p post.

TIME SWITCH BARGAIN
Large clear mains frequency controlled clock,
which will always show you the correct time

)+ start and stop switches with dials. Com-
plete with knobs FOR ONLY £2.50.

MUSICAL BOX MOVEMENT
Swiss made normal square shank key wound, (key not supplied).
Large quantity for disposal. 45p each or 4 for £1.25.

TINIEST MICROPHONE
Latest condenser type. Not much bigger than a pea, 600 Ohm,
ideal for bugging and similar applications. 50p each, 10 for £4.50.

ZX81 OWNERS
Make yourself a full
size keyboard! Key
switches complete with
plain caps. 6 for £1.15.
Easily divisible.

WATERPROOF HEATING WIRE
60 ohms per yard, this is a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses - around water
Pipes, under grow boxes in gloves and socks. 23p a metre.

COMPUTER PRINTER, ONLY £4.95
YOUR LAST CHANCE
Japanese made Epson 310 -- has a self starting brushless drive motor.
Complete with electronics - uses plain paper. Brand new with data.
ONLY £4.95 plus £1.25 Post.

ROTARY WAFER SWITCHES
5 amp silver plated contacts. '4"shaft. 1" dia. wafer.
Single wafer types, 29p each. as follows:
1 pole 12 way 2 pole 6 way 3 pole 4 way
4 pole 3 way 6 pole 2 way 4 pole 3 way
Two wafer type, 59p each, as follows
2 pole 12 way 4 pole 5 way 4 pole 6 way
6 pole 2 way 8 pole 3 way 12 pole 2 way
3 wafer types 99p each,
9 pole 4 way 6 pole 5 way 6 pole 6 way

12p 3 way 18p 2 way

POCKET AUDIO
COMPONENT TESTER
With it you can quickly test diodes, rectifiers, transistors, cap-
acitors, check wiring and p.c. boards for open circuits, find the
anode and cathode of a diode or rectifier and whether e transistor
is PNP or NPN, which are the base collector and emitter connect-
ions. Condensers, if bad give a continuous signal but if good, give
intermittent signals of varying length depending on their value.
The test current is very low (2uA) and the voltage only 1.4v, so
it is also possible to check MOS devices, as well as sensitive
transistors with out fear of damaging them. The unit is'supplied
complete with internal battery, which should last many months.
Price £3.45p.

8 POWERFUL
BATTERY MOTORS

l, For models, maccanos, drills,

:
remote control planes, boats
etc. E2.95.

!If

12v MOTOR BY SMITHS
Made for use in cars, these are series
wound and they become more
Powerful as load increases. Size
3%" long by 3-dia. These have
a good length of '4" spindle -
price £3.45.
Ditto, but double ended £4.25.
Ditto, but permanent magnet, E3.75.

(all different)

EXTRA POWERFULPOWERFUL 12v MOTOR
Made to work battery lawnmower, this probably develops up to
'4 hp., so it could be used to power a go-kart or to drive a
compressor, etc. etc. osao + £1.50 post.
(This is easily reversible with our reversing switch . Price £1.151.

GO KART MOTOR
24 Volt operated easily vary speed and reverse - terrific power.
Price £9.50 + E1.50 post.

SPIT MOTORSn These are powerful mains operated
induction motors with gear boo

ith square hole, so you have altern
attached. The final shaft is a 'b" rod

awtive couplingmethods - final speed
is approx. 5 revs/min, price £5.50. -
Similar motors with final speeds of
80, 100, 160 & 200r.p.m. same price.

REVERSIBLE MOTOR WITH CONTROL GEAR
Tremendously powerful motor, almost impossible to stop. Ideal for
operating stage curtains, sliding doors, ventilators, etc., even garage
doors if adequately counter -balanced. We offer the motor complete
with control gear as follows:
1 Framco motor with gear box 1 x 100w auto transformer
1 manual reversing and on/off switch 2 limit stop switches
1 push to start switch 1 circuit diag. of connections.
E19.50 plus postage E2.50.

DISC OR TAPE DRIVE MOTOR
Precision made with balanced rotor. This is reversible, has a speed
of 1,500 rpm and is approximately 2%" long by 3" diameter. Made
by famous Japanese Company (NIPPON DENSANI. The original
rrp was over £20 each, our price, however, is £4.60 + El postage.
Quantity orders invited.

FREE
OUR CURRENT BARGAIN LIST WILL
BE ENCLOSED WITH ALL ORDERS.
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G ET
BIG POWER

IIIL IIF' Modular
Amplifiers

the third generation
Due to continous improvements in components and design I LP
now launch the largest and most advanced generation of
modules ever.

WE'RE INSTRUMENTAL
IN MAKING A LOT

OF POWER
In keeping of entirely self-contained modules
featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.
With over 10 years experience in audio amplifier technology I LP
are recognised as world leaders.

BIPOLAR MODULES

Module
Number

Output
Power
Watts
rms

Load
Impedanceft

DISTORTION
T.H.D. I.M.D.
Typ at 60Hz/
1108. 7KHz 4:1

Supply
Voltage

Top

Sus
mm

WT
erns

Price
inc.

VAT

H Y30 15 4.8 0.015% <0.006% ± 18 76 x 68 x 40 240 (8.40
H 760 30 4.8 0.015% <0.006% ± 25 76 x 68 x 40 240 (9.55
H 06060 30 + 30 4-8 0.015% <0.006% ± 25 120 x 78 x 40 420 E18.69
HY124 60 4 0.01% <0.006% 1 26 120 x 78 x 40 410 C20.75
HY128 60 8 0.01% <0.006% ± 35 120 x 78 040 410 (20.75
40244 120 4 0.01% <0.006% . 35 120 x 78 x 50 520 (25.47
4Y248 120 8 0.01% <0.006% 1 50 120 x 78 x 50 520 E25.47
80364 180 4 0.01% <0.006% 1 45 120 x 78 0 100 1030 E38.41
80368 180 a 0.01% <0.006% 1 60 120 x 78 x 100 1030 08.41

Protection' Full load line. Slew Rate' 15vJps. Risetirne: 5ps. S/N ratio: 100db.
Frequency response --3dB) 15H - 50611z. Input sensitivity: 500mV rms.
Input Impedance' 100K fl . Damping lector( 100Hz >400.

PREAMP SYSTEMS

Module
Number

Module Functions Current
Repo ired

Price inc.
VAT

H Y6 Mono pre amp M</Mag. Cartridge/Tuner/Tape/ 10mA (7.60
Aux + Vol/Bass/Treble

HY66 Stereo pre amp Mic/Mag. Cartridge/Tuner/Tape/ 20mA £14.32
Aux + Vol/Bass/Treble/Balance

HY73 Guitar pre amp Two Guitar (Bass Lead/ and Mic +
separate Volume Bass Treble + Mix

20mA (15.36

H Y78 Stereo pre amp As H Y66 less tone controls 20mA E14.20

Most pre-emp modules can be driven by the PSU driving the main power amp.
A separate PSU 30 is available purely for pre amp modules if required for
E5.47 (inc. VAT). Pre -amp and mixing modules in 18 different variations.
Please send for details.
Mounting Boards
For ease of construction we recommend the 86 for modules HY6-HY13 E1.05
linc. VAT) and the 866 for modules HV66-HY78 (1.29 line. VAT).

POWER SUPPLY UNITS (Incorporating our own toroidal transformers)

Model
Number

For Use With Peed inc.
VAT

PSU 21X 1 or 2 HY30 (11.93
PSU 41X 1 or 211060. 1 x 806060. 1 x HY 124 f13.83
PSU 42X 1 x HY128 E15.90
PSU 43% 1 x M05128 [16.70
PSU 510 2x I-10128. 1 a HY244 f17.07

MOSFET MODULES

Module
Numb.

Output
Power

Load
Impedance

DISTORTION
T.H.D. I.M.D.

Supply
Voltage

Size

mm
WT
goo

Price
in<

Watts 11, Typ at 6011. Too VAT
Mt 1KH: 71042 4:1

MOS 128 60 4-8 <0.005% <0.006% 0 45 120 x 78 x 40 420 E30.41
MOS 248 120 4.8 <0.005% <0.006% 1 55 120 x 78 x 80 850 (39.85
MOS 364 180 4 <0.005% <0.006% ± 55 120 x 78 x 100 1025 E45.51

Protection: Able to cope with complex loads without the need for very special
protec ioncircuitry (fuses will suffice).

Slew rate: 20v/p . Risecirtime( 3ps. S/N Wit( 100db
Frequency response 1-3d131' 15Hz - 100K Hz. Input sensitivity: 500rnV rms
Input impedance: 100611 Damping factor. 100Hz >400.

'NEW to I LP' In Car Entertainments
C15
Mono Power Booster Amplifier to increase the output of your existing car radio
or cassette player to a nominal 15 watts rms.

Very easy to use.

Robust construction. £9.14 (inc. VAT)
Mounts anywhere in car.

Automatic switch on.

Output power maximum 22w peak into 4D_
Frequency response I-3dB) 15Hz to 30KHz, T.H.D. 0.1% at lOw 1K Hz
S/N ratio (DIN AUDIO) 8080 Load Impedance 311
Input Sensitivity and impedance (selectable) 700mV ohs into 15K fl 3V rms into OIL
Size 95 x 48 x 50mm. Weight 256 gms.

C1515
Stereo version of C15.

Size 95 x 40x80. Weight 410 gms.

£17.19 (inc. VAT)

Model
Number

For Usa With Price inc.
VAT

PSU 520 2x HY124 E17.07
PSU 53X 2 x MOS128 (17.86
PSU 54X 1 a HY248 (17.86
PSU 55X 1 0 M0S248 C19.52
PSU 71X 2 a HY244 (21.75

Please note X in part no. indicates primary voltage Please insert "0" in p)me of
X for 110V, "1" in place of X for 220V, and "2" in place of X for 240V.

Model
Number

For Use With Price inc.
VAT

PSU 72X 2 x HY248 822.54
PSU 73X 1 x 40364 E22.54
PSU 740 1 a HY368 (24.20
PSU 75)( 2 x M05248, 1 x MOS368 (24.20
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WITH A LOT OF
HELP FROM II- 11F1C) ELECTRONICS LTD

PRIM

CAN

SSIONAI

HANDL!

Unicase

111-11 THAT EVERY ENTHUSIAST

Over the years I LP has been aware of the need for a complete
packaging system for it's products, it has now developed a
unique system which meets all the requirements for ease of
assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down to
the last nut and bolt to build a complete unit without the
need for any special tools.

Because of I LP's modular approach, "open plan" construction
is used and final assembly of the unit parts forms a compact
aesthetic unit. By this method construction can be achieved in
under two hours with little experience of electronic wiring
and mechanical assembly.

Hi Fi Separates
UC1 PRE AMP UNIT: Incorporates the HY78 to provide a
"no frills", low distortion, (<0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

POWER AMPS: The UP series feature a clean line front panel
incorporating on/off switch and concealed indicator. They are
designed to compliment the style of the UC1 pre -amp.
Performance for each unit which includes the appropriate
power supply, is as specified on the facing page.

Power Slaves
Our power slaves, which have numerous uses i.e.
instrument, discotheque, sound reinforcement, feature in
addition to the hi fi series, front panel input jack, level
control, and a carrying handle. Providing the smallest,
lowest cost, slave on the market in this format.

UNICASES

HIFI Separates
Price inc.
VAT

UC1 Preamp £29.95
UP1X 30 + 30W/4 -8n Bipolar Stereo HiFi £54.95
UP2X 60W/411 Bipolar Mono HiFi £54.95
UP3X 60W/811 Bipolar Mono HiFi £54.95
UP4X 120W/411 Bipolar Mono HiFi £74.95
UP5X 120W/811 Bipolar Mono HiFi £74.95
UP6X 60W/4-81.1 MOS Mono HiFi £64.95
UP7 X 120W/4-811 MOS Mono HiFi f84.95

Power Slaves
US1X 60W/411 Bipolar Power Slave £59.95
US2X 120W/411 Bipolar Power Slave £79.95
US3X 60W/4-811 MOS Power Slave £69.96
US4 X 120W/4-811 MOS Power Slave. £89.95

CON111.01.

Please note X in part number denotes mains voltage. Please insert '0' in place of
X for 110V,'1, in place of X for 220V (Europe), and '2' in place of X for 240V
(U.K.) All units except UC1 incorporate our own toroidal transformers.

Q f>, >---.f
- .14jd

ti( aNie 110 V\ *
.1k

TO ORDER USING OUR FREEPOST FACILITY
Fill in the coupon as shown, or write details on a separate sheet of paper,
quoting the name and date of this journal. By sending your order to our
address as shown at the bottom of the page opposite, with FREEPOST
clearly shown on the envelope, you need not stamp it. We pay postage for
you. Cheques and money orders must be crossed and made payable to I.L.P.
Electronics Ltd. if sending cash, it must be by registered post. To pay C.O.D.
please add to TOTAL value of order.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF
REQUIRED

one
Post to: ILP Electronics Ltd, Freepost 6,

IL. IP
Graham Bell House, Roper Close.
Canterbury. CT2 7EP. Kent. England
Telephone: 102271 54778.

ELECTRONICS LTO TTceh: i c9a6I 710820271 64723.

Please send me the following

Total purchase price

II enclose ChequeLl Postal OrdersE Int. Money OrderE

U

Please debit my Access/Barclaycard No.

Name

Address

) Signature
No*

I
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Special 

Broadcasting began almost simultaneously in both Britain and
the USA; two years later, there were over 300 stations
broadcasting throughout America. Manwhile, a "string and
sticky tape compromise" had been worked out to control
broadcasting in the UK: it was called the BBC . .

THE THING about radio broadcasting in
the years after the First World War is that,
like Topsy, 'it just growed'. Although the
development of instant, worldwide mass -
communication was the most revolu-
tionary turn of human affairs since the in-
vention of printing, and although its long-
term effects are still only beginning to
work themselves out sixty years later,
none of the people who brought broad-
casting to birth in the years 1919 - 22
had much idea of what they were doing or
where it might eventually lead. Even
David Sarnoff, the RCA executive who
did most to set up broadcasting in the
USA during 1920, thought that the ser-
vice would never amount to much more
than a sort of wireless gramophone for
playing recorded music and that, at best,
perhaps one American home in three
might one day own a wireless set. As
Cromwell once remarked, he goes fur-
thest who knows not whither he is going.

The basic technology of broad-
casting, obviously, was voice -radio, or
radio telephony to give it its proper title.
But whatever else happened in the crucial
early years of broadcasting, there was
certainly no breakneck drive to develop
the technology to make broadcasting

possible. It was, rather, a case of the
technology having lain around for nearly
twenty years before people began to
realise that it could be used to pass
messages to a mass audience. The idea of
broadcasting itself was not new, of
course; it had been realised from the very
earliest days of wireless telegraphy that
any receiver within range of the transmit-
ter could pick up the signal, whether they
were supposed to or not. Even before the
First World War, a growing number of
amateur experimenters all over Europe
and the USA had been building their own
wireless installations and making contact
with each other over the air. But these
were still largely one-to-one conversa-
tions in Morse Code. If broadcasting were
ever to break out from the tiny circle of
key -tappers into the world of the great
newspaper -reading public it had to take
up radio telephony.

Microphonics
Voice -transmission by wireless was
nothing new, even in 1914. The
American radio pioneer Fessenden had
achieved 25 -mile transmissions as early
as 1902 and in 1906, when he rigged up

a telephone mouthpiece to a continuous
wave arc -transmitter on Long Island, the
brief programme of speech and music
was picked up not only by ship's radio
operators out on the Atlantic but also by
one station in Scotland. Tricks of this kind
were displayed every couple of years up
to the First World War, but radio
telephony remained a kind of wireless
party -piece, without any practical value.
The reasons for this were partly technical,
in that the modulating power of the
microphones of the day was so slight in
relation to the power radiated by an arc
transmitter that the receiver headphones
tended to burn out after an hour or so!
However the main reason for the neglect
of radio telephony, in the years before
1914, was that nobody could see much
use for it. The main users of wireless in
those days - in fact pretty well the sole
users - were the world's navies and
government communications agencies.
By the late 1 900s, seafaring radio users
were well on their way to turning wireless
telegraphy into a fine art, with meticulous
procedures, extremely rapid transmission
rates and elaborate protective codes
which could obviously not be used with
voice transmission. The result was a
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 Special
notable coolness towards radio
telephones, which tended to be returned
to stores marked "unusable" whenever
the British or American navies were
ordered to carry out trials on them. The
First World War only served to reinforce
this high naval opinion of W/T, and if it had
been left to the admirals radio would pro-
bably never have progressed beyond
enormously powerful long wave arc
transmitters, with someone tapping a key
in a hut nearby.

The War had slowed down radio
development work quite drastically.
Amateur experimenters were silenced, all
over Europe, by government security
regulations as soon as war was declared,
and most of them were clapped into
uniform for the duration. Between 1914
and 1918 there were really only two ma-
jor developments in radio. One was the
design of compact but powerful and
reliable radio telephones for use in air-
craft. The other was the research work
done on valve design and performance by
General Ferrie's French Army supply
department in the last two years of the
War, after the Allies had decided to pool
their wireless production efforts. This
was the first systematic large scale study
of the valve and it proved very useful to
civilian experimenters in the years im-
mediately after the War.

At the beginning of 1919, armies
were rapidly demobilising all over Europe.
The surviving pre -War radio enthusiasts
reclaimed their sets from the local police
station - and, not infrequently, scrapped
them as being hopelessly out-of-date.
There was also the tempting prospect of
vast quantities of government surplus
radio equipment being sold off at give-
away prices; so much of it, in fact, that for
years afterwards, British wireless compo-
nent catalogues used to put a star against
items which were not ex-W.D. Most im-
portant of all, tens of thousands of bright
young men were now flooding back into
civilian life after having been given several
years concentrated experience of
wireless operation and at least a nodding
acquaintance with the elementary radio
theory of the day. They were determined
to start up again where they had left off,
once the wartime security restrictions
were lifted (not until the beginning of
1920 in the UK) but for the time being
they were happy to tour the burgeoning
wireless clubs, giving lectures on their
wartime work.

Hamming It Up
The ex -servicemen were the leading rank
of that great legion of the 1920s, the
radio hams - a swarming band of wild-
eyed fanatics, brandishing soldering irons
and sticks of Chatterton's Compound in
attics and tool -sheds up and down the
land as they drove wives and mothers to
tears with aerials strung across gardens,
clothes burnt with battery acid and
seaside holidays ruined by the effort of
scrambling around the cliffs looking for
galena crystals. They scraped together
shillings to buy the latest valves, they
devoured the radio enthusiast's bible,
Wireless World, every week and they
bragged endlessly in the local wireless
club about their success in picking up dis-
tant and exotic -sounding stations. It was

all glorious fun, as many an old man still
living will bear witness. But more than
that, it was vital development work. Pro-
bably for the last time a major new
technology was developed largely
through the efforts of ordinary, non-
specialist members of the public and it is
likely that, but for the efforts of the
amateurs, broadcasting would never
have come into being at all. Certainly the
world's governments and armed forces
were not very interested in it in 1919; on
the contrary, they had invested huge
amounts of money and effort, both before
and during the War, on powerful long -
wave spark and arc transmitters and had
no wish to see all this work written off by
valves and voice -radio. There was also
the fact that, at the end of the First World
War, electronics barely existed as a
science. Universities and technical col-
leges were interested only in the purest of
theoretical physics, or in heavy electrical
engineering. The theory of radio was
sketchy in the extreme - as late as
1932, no one had the foggiest idea how a
crystal receiver worked, so anyone's
theory was pretty well as good as anyone
else's until it could be tested in the field
which, in effect, meant making a series of
test -transmissions and collecting the QSL
postcards which came back from the

Right, a modulated -arc radio telephony
transmitter, of the type developed by
Poulsen and current before 1914.
(Photo, Science, Museum, London.)

Below, an amateur wireless transmitter
from about 1920.
(Photo, Science, Museum, London)

listeners. The reign of the amateur ex-
perimenter came to an end in the late
1920s, as electronics began to cohere in-
to an exact science, but up until about
1925, they ruled the airwaves. And as if
to drive that point home, the amateurs
achieved a major triumph over the
theorists in 1921-22 when they proved
conclusively that, whatever the equa-
tions said, medium and short wave radio
signals could be heard clearly on the other
side of the Atlantic. Like Marconi two
decades earlier, the amateurs didn't
know that it couldn't be done, so they just
did it!

Anarchy in the USA
It is impossible to say exactly when and
where regular public service broadcasting
began. Amateur began chattering to
amateur in Britain as soon as the wartime
restrictions came off, at the beginning of
1920. Over in the United States, the ban
was lifted a year earlier, at the very begin-
ning of 1919, and the country was soon
covered coast -to -coast with an amateur
radio relay network relying increasingly
on plain voice transmission. With enor-
mous geographical space to help them
and minimal government restrictions to
hold them back, the American amateurs
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were soon filling the ether with
homemade news broadcasts and music,
the latter starting out as a means of
testing the quality of receivers but soon
becoming an entertainment, pure and
simple. Early in 1920 the Michigan
Agricultural College began broadcasting
weather reports and, later, crop prices to
the growing number of local farmers who
thought it worthwhile to make or buy a
receiver. In November that year, the
Westinghouse company at Pittsburg
began music broadcasts from its own
makeshift transmitter station, KDKA.
Like most other governments, the US ad-
ministration had been worried during the
War by the fact that production of
wireless equipment for the armed forces
was enmeshed in the notorious Marconi
world-wide patents (152 in all) which
covered just about every aspect of con-
temporary wireless technology and
which the Marconi company was quite
ruthless in enforcing.

The Navy Department encouraged the
two main US manufacturers, GEC and
Westinghouse, to buy out the patents
once and for all in 1919. To do this, they
formed the RCA company and acquired
an executive, Sarnoff, who had some
hazy idea that public broadcasting might
have a future albeit a rather modest one.

As early as 1916, he suggested market-
ing a 'radio music -box' and had been ig-
nored for his trouble. But things were dif-
ferent now. Like all the world's radio
manufacturers except Philips, based in
neutral Holland, Westinghouse and GEC
were not at all pleased that the War had
ended if this meant the end of large and
profitable government supply contracts.
They had to find some means of keeping
the production lines moving and a mass -
market for receivers might be one way of
doing it, even though no-one expected
anything more than modest sales. The
problem to be overcome was the familiar
Catch 22: No Broadcasting Station = No
Demand for Sets, No Sets = No Point in
Setting Up a Broadcasting Station. Once
Westinghouse had summoned up the
nerve to dip a toe in the water with KDKA,
though, the results were spectacular.

The station broadcast the presidential
election results nationwide, by means of
landline relays, at the beginning of
November 1920 and a month later it
achieved its greatest coup by doing the
same thing for the Dempsey-Carpentier
fight in New York. Hundreds of thousands
of people listened to this broadcast, hud-
dled around loudspeakers in pool -halls
and barber's shops right across the na-
tion. All who heard it - and many more

Left, a state-of-the-art (in the early
1920s) crystal reciever from the British
Thomson -Houston Co. Ltd., of Rugby.
(British Crown Copyright. Science Museum, London)

Below, a Burndept four
used in 1925. Note the "modular"
construction!
(British Crown Copyright. Science Museum, London.)

who didn't - spoke of it in the highest
terms, and the result was an immediate
boom in sales of wireless sets. By the end
of 1921, the USA had 90 broadcasting
stations, by mid -1922 it had 344 and by
about early 1926, the number had peak-
ed at around 1,100, all operating in condi-
tions of the most savage competition and
employing every dirty trick against rival
stations, from simply driving them off the
wavelength by turning up the power to
taking out contracts on them with
members of the Chicago business com-
munity! By the mid -1920s, the chaos
was so great that the Federal Governm-
nenthad to cast aside the sacred principle
of free enterprise and step in to allocate
wavelengths and broadcasting times.

The British Way
Apart from being highly entertaining in
itself, this hectic brawl in the United
States was one of the main reasons for
the setting up of the BBC in Britain during
1922. If several hundred competing sta-
tions were barely tolerable even in the
wide open spaces of North America, how
much less convenient were they likely to
be in the crowded airspace of the British
Isles, where the services were already
complaining bitterly about interference
not only from amateurs but also from the
Marconi experimental transmitters both
at the company's headquarters on the
Strand and at Writtle, just outside
Chelmsford - not to speak of the music
broadcasts from Philips at Eindhoven and
the Eiffel Tower station. Marconi had
begun music broadcasts "for testing pur-
poses", in June 1920 with a recital by
Dame Nellie Melba, but in November the
Postmaster -General had intervened,
wielding the 1904 Wireless Telegraphy
Act to put a stop to these programmes
after complaints from the Admiralty and
Marconi's numerous enemies. But pro-
gress was unstoppable, even by PMGs;
even if Marconi could be silenced, the
thousands of amateur experimenters
were a different matter altogether. A
number of conflicting interests had to be
balanced against each other to set up
public service broadcasting in the UK.
Marconi wanted to build the transmitters
for the Government and they also wanted
to keep the near -monopoly on receivers
which the patents gave them - in fact
they wanted to enlist the Post Office to
enforce it more effectively on the swarms
of amateur set -builders who were using
the company's patents without paying a
farthing in royalties. The other manufac-
turers wanted to break the Marconi
monopoly and cash in on a market which
could be as profitable as the one in the
USA. The wireless enthusiasts wanted
something to listen to and the
Postmaster -General, for his part, wanted
a quiet life and interference -free channels
for the Government's own uses!

Negotiations began in earnest early in
1922, at the same time as the Post Office
lifted its ban to allow transmissions from
Writtle and also from the station which
Metropolitan -Vickers had just set up at
Trafford Park on the edge of Manchester.
By November 1922, a typical British
string -and -sticky -tape compromise had
been worked out: Marconi agreed to
come into a public company, the British
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Broadcasting Company Ltd. (it became a
Corporation in 1926) along with the other
six wireless manufacturers. It agreed to
make its patents available to the others in
return for royalties on each set sold. The
BBC as a whole was to be funded by half
the licence fee, plus a levy on sets sold to
the public. Listeners who built their own
sets - in fact the great majority until the
early 1930s - were to pay a special ex-
perimenter's licence fee and also pay
royalties to Marconi when they used the
company patents. The BBC was officially
set up on 14 December 1922 but, in fact,
its first transmitter, 2L0 in London, had
begun broadcasting six hours each even-
ing (except for Sundays) a month earlier.
After this, progress was scarcely less
rapid than it had been in the USA. By
mid -1924 there were upwards of
100,000 licence -holders, - plus an
estimated twice as many listeners with no
licence - eight transmitters operating
and a national long -wave transmitter just
about to open at Daventry. News sum-
maries began early in 1923 and, as the
year went by, talks, sport and drama
began to supplement music as the basic
material for programming.

Radio Stars
The mid -1920s were the great pioneer-
ing age of broadcasting in Britain. When
the BBC started work, it had acquired
some highly accomplished engineers, like
the famous Capt. P.P. Eckersley, late of
the Writtle transmitter, but no one had
any idea of how to run a public broad-
casting service. Technical problems were
solved purely by trial and error: for in-
stance, what sort of microphones do you
use for particular jobs and how do you set
them up? What shape of studio is best?
How do you deal with echoes? How do
you connect up a gramophone to the
transmitter? (Answer: stuff the studio
microphone down the horn!).

However, broadcasting technique
was not so simple. There were some
dreadful mistakes at first, and some of the
BBCs 'informative talks' from 1923-24
are small masterpieces of mind -numbing
boredom. The wonder is that broad-
casting skills evolved so quickly and that,
despite the hostility of the actors' and
musicians' unions, so many natural radio
performers were found so quickly: people
like the Yorkshire comedian John Henry
or the enigmatic ex -Civil Servant A.J.
Alan, whose ten-minute mystery tales re-
main classics of broadcasting, even half a
century later.

Perhaps the BBC had an easy ride in
those first few years, as far as its au-
dience went. In the mid -1920s the mere
fact of picking up a faint, chirping signal in
the ex-W.D. headphones of a home-made
crystal receiver was vastly more impor-
tant to its schoolboy owner than the quali-
ty of the programme itself. It was these
hordes of young hobbyists who did most
to turn wireless from a crankish pastime
into a public service. Their great contribu-
tion to broadcasting was to act as a great
army of unpaid PR agents for the BBC,
gradually selling the idea of radio to
parents who were usually not only baffled
by the principles of radio, but also deeply
suspicious of new -f angled and expensive
crazes. Not many people in 1925 or

snIA 

r\

thereabouts would have been prepared to
invest several weeks' wages in a factory -
built wireless receiver, but a 14 -year old
son putting together a crystal set for a
few shillings, scraped together out of his
pocket money, was a different matter.
Placing the headphones in a glass bowl on
the living -room table for a few evenings
might induce Dad to shell out a couple of
quid for a proper loudspeaker, and if the
rest of the family came to like the Savoy
Orpheans or Tales of Toytown, they
might gang up later to twist the old man's
arm until he promised to buy one of the
latest valve -receivers - especially after
the General Strike in 1926 had stopped
the newspapers for two weeks.

Vox Populi
By the later 1920s, wireless was well on
its way to becoming a popular amenity
rather than a hobby. Nonetheless, the
receivers of the day had severe limitations
of design. Firstly there was the sheer bulk
of any set which aspired to a range

Above, a Philips mains -powered receiver
of 1928.
(Lent to the Science Museum by Philips Lamps Ltd.)

Left, a Burndept "Ethodyne" receiver of
1925. Elaborate frame aerials of the
type shown here were also used for
early television reception and can still be
found in lofts, here and there.

(Photo, Science Museum, London.)

Below, a Murphy AS2 receiver, with
push-button tuning for Manual
selection, Athlone, the London Region,
Midland Region, Normandie, North
Region, P. Parisien and Radio Lyon.

(British Crown Copyright. Science Museum, London.)

greater than the 20 -odd miles of the
crystal set. The wireless was no longer
the sprawling, chaotic jumble of coils and
valve -boards, knobs and trailing wires
which it had been back in 1919, but it
was still a bulky, obtrusive contraption,
even when it stood in the corner preten-
ding to be a Jacobean Oak Cabinet. Then
there was the problem of the loudspeaker
and the aerial, both of which were free-
standing dust -collectors in the room until
integral loudspeakers and ferrite aerials
began to come in, about 1929. Above all,
there was the problE m of power supply.
Unless owners had 110 Volt DC local
mains which could be reduced by means
of a string of light -bulb resistances, it had
to be batteries: a lead -acid accumulator
for the valve anode supply and a smaller
dry battery to provide bias for the valve
grid. AC mains supply sets - some of
them lethally unreliable - began coming
onto the UK market in 1928 but for many
listeners, for many years to come, the
trudge down to the cycle shop to charge
the battery was a weekly ritual. Tuning
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was also a problem: until the advent of
single -knob superheterodyne tuning,
about 1931, 'resolving the frequency'
had the unfortunate effect of making the
receiver's valves act as small transmitters
until the correct wavelength had been
found, thus creating an irritating loud
whistle on any set within about a mile
range. As broadcasting turned more and
more into a public service, the oscillator
became a public enemy, the subject of
BBC pamphlets and target of special GPO
detector squads.

By 1930, the great days of the radio
amateur were clearly drawing to a close.
Wireless theory was catching up with
practice and had even ovetaken it to the
extent that valve characteristics could be
accurately predicted before the valve was
tested or even built. At the Washington
International Radio Conference in 1928,
it was only the protests of the US and
British radio societies which prevented
the world's broadcasting services and
armed forces from liquidating the
amateur once and for all. The amateur
wireless constructor is still with us today,
but the necessity of doing it yourself was
fast disappearing as mass-produced
bakelite-cased wireless sets came onto
the market at prices which even a farm -
labourer could afford, if he saved up for a
while or took out one of the new hire-
purchase contracts. Vestiges of the
amateur tradition lingered on for years
however particularly the notion that the
quality of a set could be judged by the

number of stations which could be picked
up on it. Even at the end of the 1 950s,
some of the last commercially -produced
valve receivers still had elaborate tuning
dials bearing a mass of half-forgotten
names like Konigsberg, Kaunas and Radio
Colonial, Paris.

Wireless Wars
Wireless had become a public amenity
over most of the civilised world by 1930,
and in the increasingly uncivilised at-
mosphere of the times, many govern-
ments and would-be governments were
quick to spot its potential for relaying
voices a good deal less benevolent than
that of Larry the Lamb. The Kremlin's
Agitprop department latched onto the
possiblities of wireless, in the mid -
1920s, as a means of spreading unrest
abroad and inducing a suitably terrorised
frame of mind at home. But it was really
the Nazi Party which developed radio pro-
paganda to its finest pitch. Hitler's
wireless oratory played a large part in the
great bluff which brought him to power in
January 1933 and, once he had seized
power, the Party's propaganda depart-
ment got to work at once, developing the
external radio -war techniques which
were so effective in shattering the nerve
of the French during the Munich crisis in
the summer of 1938. As the skies
darkened over Europe, the transmitters
poured out a swelling, bilious stream of
lies and cooked statistics, screaming

speeches and blaring martial music to an
increasingly panic-stricken humanity.
The pressure was felt even in the relative
safety of the United States, as Orson
Welles demonstrated accidentally on that
scarcely credible October evening in
1938 when his reading of H.G. Well's
'War of the Worlds' had half the popula-
tion of New York State jamming the roads
in flight from a supposed invasion of the
Martians (or the Nazis or the Reds or the
Japs; it was never quite made clear
whom).

When the world went to war for the se-
cond time, in the small hours of the morn-
ing of Friday, 1 September 1939, it was
appropriate that broadcasting should
have provided the pretext in the form of
an elaborately faked attack on a German
border transmitter at Gleiwitz in Silesia.
Over the next six years, the BBC was to
have its finest hour, broadcasting to oc-
cupied Europe. Then, proclaimed to be
nearly dead in the 1950s, radio under-
went a remarkable revival at the end of
the decade when cheap Japanese tran-
sistor sets began to do for the Third World
what wireless had done for Europe a
generation earlier, bringing even the most
primitive and isolated villages into the life
of the nation for the first time. Even so, by
the autumn of 1939, radio's great days
were over. The pioneering work had been
done and the leading -edge of broad-
casting was about to be taken over by
television, once the War's rubble had
been cleared away. HE

LIVES AGAIN,1
From the past it came, growing daily, striking terror into the hearts of lesser publications, and spreading its influence across
the country in its quest to infiltrate every town, every home, every mind.
Not a horror story, but a success story. And if electronics theory strikes terror into you, then you need the help of Elec-
tronics - It's Easy. Originally a long -running series in Electronics Today International, Electronics - It's Easy was printed
as a set of three books. They sold out. It was reprinted as a single volume. It sold out. Now this phenominally successful
publication is available again, in its third reprint. Electronics - It's Easy is a comprehensive and simply -written guide which
explains the theory (and the practice) of electronics step by step. Every aspect of the subject is covered, starting with the
basic principles and working through to the how and why of today's technology.
You can obtain your copy of Electronics - It's Easy by mail order using the coupon below. Make cheques or postal orders
payable to ASP Ltd; alternatively you may pay by Access or Barclaycard.

Send to: Electronics - It's Easy,
513 London Road, Thornton Heath,
Surrey CR4 6AR.
Please send me copies of Electronics -
It's Easy. I have enclosed £ (£4.95 each
including p&p).

1

NAME

ADDRESS

Please debit my account
My Access/ Barclaycard No. is

I ignature
J
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An M.A.P. magazine
sounds interesting!

"Mind the doors" "Click"
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take off"
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 Movie Maker  Radio Control Models
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"Brrm Brrm"

"Take 4"

"Chocks away"

SEND FOR YOUR FREE BACK ISSUE NOW
It may be a relaxing interest, it may be an all -consuming passion. You might find it exciting, even
captivating, often demanding, but always rewarding. Your hobby is a reflection of you.

M.A.P. Magazines are entertaining, authoritative, informative and above all great value. A few are listed
below, and there's one that's just right for you and your hobby. Send for a free copy of the magazine of
your choice and see your hobby or interest come alive. Now that sounds interesting. Doesn't it?

ALL THESE MAGAZINES ARE AVAILABLE AT GOOD NEWSAGENTS NOW
MODEL IL ALLIED PUBLICAT10115 LIMITED Dept NH Wolsey House, Wolsey Koaa, Hemel Hempstead, Herts HP2 4SS

ip --nn - UM WE NEE - En lin
Please send me my one FREE Back issue of: -

D Radio Modeller Name

Address

Offer closes May 31st 1983
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Stop-by-step fully

illustrated
assembly

and fitting instructions

are included
together

with circuit description

Highest
quality

components
are

used throughout.

AT -80

AT -80

BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM

Electronic Car Security System
 Arms doors, boot, bonnet and has security loop to protect

fog/spot lamps, radio/tape. CB equipment
 Programmable personal code entry system
 Armed and disarmed from outside vehicle using a special

magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen  Fits all 12V neg earth vehicles

 Over 250 components to assemble

SX 1000
Electronic Ignition

 Inductive Discharge
 Extended coil energy

storage circuit
 Contact breaker driven
 Three position changeover switch
 Over 65 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg. earth vehicles

SX2000
Electronic Ignition

 The brandleading system
on the market today

 Unique Reactive Discharge
 Combined Inductive and

Capacitive Discharge
 Contact breaker driven
 Three position changeover switch
 Over 130 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg. earth vehicles

V

VOYAG E R Car Drive Computer
 A most sophisticated accessory  Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd  Affords 12 functions centred
on Fuel, Speed, Distance and Time.  Visual and Audible alarms,
warning of Excess Speed, Frost/Ice, Lights -left -on  Facility to
operate LOG and TRIP functions independently or synchronously
 Large 10mm high 400ft-L fluorescent display with auto
intensity.  Unique speed and fuel transducers giving a
programmed accuracy of + or -1%  Large LOG & TRIP
memories 2,000 miles 180 gallons 100 hours  Full Imperial
and Metric calibrations  Over 300 components to assemble
A real challenge for the electronics enthusiast'

TX1002
Electronic Ignition
 Contactless or contact triggered
 Extended coil energy storage circuit
 Inductive Discharge  Three position
changeover switch  Distributor
triggerhead adaptors included  Die cast
weatherproof case  Clip -to -coil or remote
mounting facility  Fits majority of 4 Et 6 cyl.
12V neg. earth vehicles  Over 145
components to assemble.

TX2002
Electronic Ignition

 The ultimate system  Switchable
contactless.  Three position switch with

Auxiliary back-up inductive circuit.
 Reactive Discharge. Combined capacitive

and inductive.  Extended coil energy storage
circuit  Magnetic contactless distributor trigger -
head  Distributor triggerhead adaptors included

 Can also be triggered by existing contact breakers.
 Die cast waterproof case with clip -to -coil fitting  Fits

majority of 4 and 6 cylinder 12v neg. earth vehicles.
 Over 150 components to assemble

All SPARKRITE producti and designs are fully covered by one or more World Patents.

SPECIAL OFFER
"FREE" MAGIDICE KIT WITH
ALL ORDERS OVER £45.00

SPARKRITE 82I 82 Bath Street, Walsall, West Midlands, WS1 3DE England.

S X 1000

SELF
ASSEMBLY KIT -

£12.95
SX 2000 - £19.95
TX 1002 - £22.95
TX 2002 - £32.95
AT 80
VOYAGER
MAGIDICEJ.

£32.95
£84.95
£9.95

PRICES INC VAT. POSTAGE & PACKING

MAGIDICE
Electronic Dice

 Not an auto item but great fun
for the family

 Total random selection
 Triggered by waving of hand

over dice
 Bleeps and flashes during a d second

tumble sequence
 Throw displayed for 10 seconds
 Auto display of last throw 1 second in 5
 Muting and Off switch on base
 Hours of continuous use from PP 7 battery
 Over 100 components to assemble

=I Ell EN NMI NMI
Tel 109221614791 Allow 28 days for delivr3

NAME
ADDRESS

I ENCLOSE CHEQUEISI/POSTAL ORDERS FOR

KIT REF

CHEQUE NO

BIM INN INN 1111 MI MINI nil INN

«,`
z.

,s

<,7-

44,H E2

CUT OUT THE COUPON NOW!
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RUGBY ATOMIC CLOCK
This Z80 micro controlled clock/calender
receives coded time data from NPL Rugby. The
clock never needs to be reset. The facilities
include 8 independent alarms and for each
alarm there is a choice of melody or alternatively
these can be used for electrical switching. A
separate timer allows recording of up to 240 lap
times without interrupting the count. Expansion
facilities provided.
Complete Kit £120 + £2.00 carr.
Ready Built Unit £145 + E5.00 carr.
Reprint of ETI articles at 1.00 + s.a.e.
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CA3096
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CA31306
CA31406
CA31407
CA3180E
CA31616
CA31026
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AS DESCRIBED IN
JUNE/JULY/AUGUST

ISSUE

MICROTRAINER
Complete Kit £64.00 + £1.00 pEtp
8V 1.8A PSU f7.00 + 70p pEtp
1802 Ref £7.00
IDEAL for HOBBYISTS - learn and
explore the workings of microprocessors
and unravel the mystical field of computers.
INVALUABLE for training centres, schools
and industries - gives effective insight into
micros to engineers, electricians etc not
directly involved in the computer field.
INEXPENSIVE - a truly low cost teaching
aid - in fact a short step towards
developing new ideas and systems.
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9865007
5455445
MPSU66
114294
11029C
11430A
116341
116314

114334
11433C
543.4.4
1143(

,TIT'5A636A43P35C

TIP36C

11-94p4al CA

54424
71442C

116120."''

411
4

T-171;;..
lip 115142
204
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174 270300
1114 I1X452
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lap ITX502
327 ITX504
104 ZTX552
1134 27X662
lip 24052
104 V5101010
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lip 25697
25, 256913
317 257064
12p 25706
94 25918In 25930
lap 251132
10p 251613
20p 251711
204 252102
40p 252180
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20p 253055
204 263442
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25p 253706'7
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244 253819
24P 2N3823
sco 253866
aV2 43904
204 253906

2254p 25403 7
170 254124
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2254 254 40 1 3
150p 254 4 2 7
1247 2144 8 71
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00p

04,4P 255089
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514 2N5792
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SOp
90p
7471,

390
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30p
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50p
50p
50p
504
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504
504
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sop
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704
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40p

40p
40p
00p

46p

40p

lap
1204
1504
1404

454
564
504
110p

10%
544
70p

110p
120p
10p
10p
12p
46p
13p
15p
30p
56p
50p
/Op
55p

op204
404
lep
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355
lip
244
304
254
704

2054
254
264

lip
25p
404
25p
254
254
550
35p

740p
240p

10p
12p
10p
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206,
30p
90p
15p
15p
65p
27p
27p
25p
90p
504
354
27p
27p
27p
75p

244 1 255 245 4°9 ECOMMI I IIMIMIll i FOR FAST ' iN
1.2.26154545597 ' 8

304 DE LIVERY304 5454055554
TOGGLE 515010EIES I. p.,1111!1,.

SZ i PrEPCOCZ 1,4t r, JUST PHONE

1901 Pr14:717.4trair 1Z 11!

30011 135.51 q6,
30P 44315 Wm

M9 01-452-1500/.0.
`4.. ! 450 6597

151204246W, 3E* pp2504

3251

SleWifr::855ort:
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65p
100p
15134

904
150p
504

200P
1504

2004
200P
120p
1704
1100
114
1204

203P
754

1090404

1004
1204
1204

76P
103p

255460
2 145485

12N5875

256027
256052
256059
256107
256247
256254
256290
2 SC 1306
2SC1307
2SC1957
2501969
2 SC2028
2 SC2029
2502078
2 SC2335
2502612

341128
35140
35141
35201
35264
40290
40361/2
40683
40409

40410
40594
40595
40673
4087 1 / 2

DIODES

81127
00036300
0047
0490/91
0495
04200
04202
15914
5916
54148
5400111
144000/4
54005
54005/7
55401/3
55404/7
5920

120
2p1

811

911

9P
9p

10p
44

ll
SP
54
ac

194
194
9O

BRIDGE

RECTIFIERS

IA 50V
IA 1005
14400V
IA 0006'
2A 50V
24 100/
24 403V
34 7000
3A 600/
44 100/
444005
6A 509
6A 100V
6A 4005
104 4009
25A 400V

PCB

MOUNTING
RELAYS

lip
204
254
304
304
35p
464
1104

724
915p

1002
80p

100p
1261p

200p
3900

DC
SPOT 1A

24000 1004
or 1201X

DPDT 54
45 DC

2405 AC 2004
60,12530
Cod SPOT 104
245 DC
2405 AC 2254

MICRO COMPUTER
OFFICIAL DEALER

Please phone for availability

BBC Model A £299
BBC Model B £399
(Ind VAT) Carr £8/ unit

Model A to Model B
upgrade kit £50

Fitting charge £15

Individual upgrades also available.
WORD PROCESSOR 'VIEW'
16K ROM £52
TELETEXT ADAPTOR £195
PRESTEL ADAPTOR £90
2nd PROCESSOR 6502/Z80 £170
ACORN SOFT/BBC SOFT/GAMES PADDLES

IN STOCK

VERO BOARDS

2.5' V 951,
2.5' .3.75' %p

x 17' 33Dp
3.75' 4 3.75" 95p
Vero Block 410p
3.75' . 5' 90p
3.75' X 17' 4100
4.75' x 7.9' 530p
2.5' x I" 1106
Spot Face Cutter

130p

M11=131
255777 40p
OC 471 180p
ORP12 12017
00060 120p
061461 120p
11178 564

111111=1
11074 1304
MCT26
MCS2400
MOC3020
11074
TIL I 1
11112
TIL13
TIL116

100p
190p
150p
240p

70p
70p
70p
70p

LEDs
0.13'
71132
51209 R.
51211 Gr
1121234
11216 4/2
02
111200 Red
111222 Gr
nun re
LERTITGit'1
145135211
01311
111312/3
711321/2
111330
775020

DISPLAYS
31015E
01.700
01707 Rad
END357
F340500
F50607
PAAN3640
MA744040

200p
1404
1.p
114

8044

104
17Ip
200p

DRIVERS
9368
9310
U1246118
0058104

Spin

i18

18
20 pin

pin

22 pre
24 pin
28 prn

140 pin

721p
3000
320p
720p

11P
110
22p
24p

10p

BOOKS (No VAT p&p E1)
CMOS Cook Book £7.75
CRT Controller H/Book
Programming the Z80
Z80 Microcomp. handbook
Programming the 6502
6502 Assy. Lang.
6502 Applications
6502 Software Design
6502 Games
Large selection of datebooks, Inter -facing
books, books on BBC, etc In stock. As for

our list.

£5.95
£11.50

£6.95
£10.25
£12.10
£10.20

£9.05
£10.52

All mating Connectors with
Cables in stock. Full range

of Acornsoft,
PROGRAM POWER &

BUGBYTE SOFTWARE
AVAILABLE phone or
send for our BBC leaflet

mains switches and
safety interlocks

VOLTAGE REGULATORS FIXED PLASTIC
IA
59 14

125 IA
1W 14
105 1A
24514

5V 700lsA
120 10OrnA
15V 100/nA

ve
7805 40p 7905
7812 402 7912
7815 50p 7915
7818 40p 7905
7024 40p 7924
713105 306. 79105
78112 30p 791_12
7E215 30p 79115

OTHER REGULATORS

L M)09K
1143171(
116431T7 14 Ad,
151337T
1613230 3A 5V
164723 15001A AA
71.494
78540

140p
3250
140p
2252
SON

370
31/0p
2250

713HGKC
781306420
78646720
78GUIC
79FIGUIC
7914GKC
11497
LM3C6A14

46p
46p
46p
1110p

O 0p
5017
5127

50p

400p
560p
S ep
2404
nip
700p
10ep
260p

ib ACORN ATOM 0
Basic Built £135 Expanded £175

(carr £3 per unit)
Atom Disc Pack £299 + £6 carr

3A 5V Regulated PSU + £2 carr.
Phone or send for our BBC Atom

list.

FLOPPY DISC INTERFACE
incl. 1.0 O.S. + £20 installation.

BBC FLOPPY DISC DRIVES
Single drive 53/4" 100K f235 + £6 carr.

Dual drive TA" BOOK £799 + f8 carr.
BBC COMPATIBLE DRIVES

These are drives with TEAC FD50 mechanism
and are complete with power supply

SINGLE: 100K £190; 200K £260; 400K £340

DUAL: 200K £360; 400K £490; 800K £610

MICRO TIMER
The programmable clock/timer is a 6502 based
dedicated micro computer with memory and 4 digit
7 segment displays to form an extremely versatile
timing device with following features:
 24 hour 7 day timer
 4 completely independent switch putouts
 6 digit 7 segment display output to indicate

real time turn-off times and reset times
 Individual outputs to day of week, switch and

status LEDs
 Data entry through a simple matrix pad

Further details on request
Complete Kit £56.00 f 1.00 p Et p
PSU £7.00 + 70p p Et p

Construction details supplied

TECHNOMXTIC LTD
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NWIO IED

SHOPS AT: 17 BURNLEY ROAD, LONDON NWIO
(Tel: 01-452 1500, 01-450 6597. Telex: 922800)

305 EDGWARE ROAD, LONDON W2

PLEASE ADD 40p p&p & 15070 VAT
(Export: no VAT, p&p al Cost)

Orders from Government Depts. & Colleges etc. welcome.

Detailed Price List on request.
Stock items are normally by return of post.
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The magazine with
a different approach

to micros.

Electronics and
Computing looks at a
computer as the beginning of
something interesting rather
than an end in itself.

We thought that using a
micro to drive something
other than a TV screen could
open up fascinating
possibilities.

A few simple circuits,
used as building blocks, can
stretch your computer, your
imagination and your fun, a
long way.

Combine a few switching
circuits with some motor

drive
controls and a
real time clock facility -
driven by your micro, and you
could build a robot to bring
you tea in bed. Or the world's
most impressive automated
model railway.

That's what Electronics
and Computing is all about-
giving you ideas for new
applications, and giving you
the software to expand your
micro.

sf6

Project by project
we show you how to add

another dimension to
your computer.

Attached to the cover
of the February issue are 10

free circuit cards to get you
started.

And inside is enough
information to build your
own hi-res graphics
computer.

All you need
is a hot soldering
iron and a
cool '75p.

WHERE ELECTRONICS AND COMPUTING INTERFACE.
30 Hobby Electronics, February 1983



Project 

POP AMPS Owen Bishop

Simple measuring circuits based on operational amplifiers

No. 4: Very high
impedence voltmeter

ONE PROPERTY of operational
amplifiers that is of special importance,
in this application, is that their input
terminals have very high impedence; for
example, the input impedence of the
741 is 2M0. But the CA3140 op -amp
chosen for this circuit is a CMOS iC with
the almost infinitely high impedence of
1 teraohm (1012 ohms). the effect of
this is that if one input is connected to a
point in a circuit which has potential,
say, of 5V, the amplifier behaves as a
1 TO resistor between that point and
ground. The current flowing away from
that point is only 0.000000000005A
(or 5 picoamps), which is good since,
when measuring voltages, our aim is to
draw as little current as possible from
the circuit; a cheap testmeter with a
2KO/V coil, working on the 10V range,
would draw 250uA under the same
circumstances.

If this was a circuit with high
resistances and small currents, taking as
much as 250uA from it might cause
much disturbance. The potential at that
point would fall and the voltmeter
reading would be seriously in error -
perhaps showing only half of the correct
value. In addition, the operation of the
circuit might be totally upset, and the
reading could be completely
meaningless. Even a more expensive
meter with a 20k0/V coil would draw
25uA. This is still relatively large and
the readings would still be in error. The
high -impedance input of the operational
amplifier, therefore, is a great asset in
voltage measurement, especially in
circuits in which impedances are high
and currents are small.

Feedback
The circuit diagram shows that the
output of the op -amp is connected
directly to the inverting input. If the non -
inverting input (the input to the circuit as
a whole) is at zero volts, and if the
output is at zero volts, the inverting
input is also at zero volts. There is no
difference between the inputs, so
output stays at zero volts. Then if, for
example, the input to the circuit is raised
to + 2V, the non -inverting input is
temporarily higher than the inverting
input so the amplifier output swings
positive until it reaches + 2V. This
output voltage is fed back to the
inverting input so we now find that both
inputs are at 2V, and no further swing
Occurs.

The effect of feedback is to force the
voltage at the inverting input to follow

INPUT

1

A

C

0

+ INPUT E

-INPUT

0
0
0,
0

0

+9V

9V T

SW1a

NOTE:
ICI IS CD3140

SWIb

RV1
100k

2 3 4 5 6 7 8 9 10 11 12 13 4 15 16 17 18 19 20 21 22 23

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IC1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

24

M1
10y FSD

0
METER

0

0

0

0

OV

01
9V

B2
9V

the voltage at the non -inverting input
exactly. Since the voltage at input and
output are equal, we call this circuit a
"unity -gain voltage follower". The
crucial point is that the input terminal
has high impedance; it can be
connected to an external circuit without
unduly upsetting the voltage levels of
that circuit. On the other hand, the
output of the op -amp has low
impedance (about 100R) so it can sink
or source a relatively large current
without its output voltage level being
affected. When connected to a cheap
testmeter, it provides all the current
required to drive the meter coil. A really
reliable voltage reading is obtained in
this way.

Using The Circuit
Switch on the power, then select the
voltage range required. Join the input
terminals together; both inputs of the IC
are now at zero volts and RVs should be
adjusted to bring the output to zero.
Now the circuit can be used just as you
would use a multimeter. Although
voltages down to a few millivolts may
be measured, remember that, with a

Figure 1 (above). We did say the circuit
was simple!
Figure 2 (left). The layout should not
cause any difficulties, either. Note that
the track -cuts are shown viewed from
the component side.

Parts List
POTENTIOMETERS
RV1 100k

min. horiz. preset

SEMICONDUCTOR
ICI

MISCELLANEOUS
M1
SW1

CA3140
CMOS op -amp

10V FSD meter
DPST switch

toggle or slide

Stripboard, 63 x 25 mm (24 holes
x 10 strips); 2 x PP3 battery clips;
4 x 4 mm sockets; terminal pins,
wire, solder etc.

± 9V supply, voltages greater than
about ± 8V saturate the circuit, so that
the maximum voltage that can be
measured is about ± 8V. If you want to
measure higher voltages, increase the
power supply to ± 1 8V, when input
voltages up to ± 1 3V may be measured.
This circuit can also be built around the
741 op -amp with a 10k preset for RV 1.
The input impedancce of the 741 is
much lower (about 2M0) though still
considerably better than that of a low-
cost meter used alone.
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Sinclair ZX Spectl
16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high -resolution
graphics...

From only
0251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving -key
keyboard. Vivid colour and sound. High -
resolution graphics. And a low price that's
unrivalled.

Professional power -
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to a range of 8
colours for foreground, background and
border, together with a sound generator
and high -resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
for an upgrade. The cost? Around £60.

-ZX Spectrum

BLUE
EDIT

RED MAGENTA GREEN CYAN

CAPS LOCK TRUE VIDEO INV. VIDEO G.Nt
DEF FN FN

SIN

ASN

READ

BEEP

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional -level computing.

There's no need to stop there. The
ZX Printer -available now- is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

OPEN #

INT

VERIFY

SON

_

L PRINT

PAPER

YELLOW
.43

WHITE
-CS

MOVE ERASE

STR S

MERGE

ABS

L LIST

CIRCLE

BIN

FLASH BRIGHT

Key features of the
Sinclair ZX Spectrum
 Full colour -8 colours each for

foreground, background and border,
plus flashing and brightness -intensity
control.

 Sound -BEEP command with variable
pitch and duration.

 Massive RAM -16K or 48K.

 Full-size moving -key keyboard- all
keys at normal typewriter pitch, with
repeat facility on each key.

 High -resolution- 256 dots
horizontally x 192 vertically, each
individually addressable for true high -
resolution graphics.

 ASCII character set -with upper- and
lower-case characters.

 Teletext -compatible - user software
can generate 40 characters per line
or other settings.

 High speed LOAD & SAVE -16K in 100
seconds via cassette, with VERIFY&
MERGE for programs and separate
data files.

 Sinclair 16K extended BASIC -
incorporating unique 'one -touch'
keyword entry, syntax check, and
report codes.
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ZX Spectrum software on
cassettes -available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess...Planetoids...
History...Inventions...VU-CALC...VU-3D
...Club Record Controller...there is
something for everyone. And they all
make full use of the Spectrum's colour,
sound, and graphics capabilities.You'll
receive a detailed catalogue with your
Spectrum.

ZX Expansion Module
This module incorporates the three

functions of Microdrive controller, local
area network, and RS232 interface.
Connect it to your Spectrum and you can
control up to eight Microdrives,
communicate with other computers, and
drive a wide range of printers.

The potential is enormous, and the
module will be available in the early part
of 1983 for around £30.

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer -
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCII character set -including lower-case
characters and high -resolution graphics.

A special feature is COPYwhich
prints out exactly what -is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
per line and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
full instructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transfer rate is 16K bytes per
second, with an average access time of
3.5 seconds. And you'll be able to connect
up to 8 Microdrives to your Spectrumivia
the ZX Expansion Module.

A remarkable breakthrough at a
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your Z)( Spectrum
BY PHONE -Access, Barclaycard or

Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no -stamp
needed coupon below. You can pay by
cheque, postal order, Access,

Barclaycard or Trustcard.
EITHER WAY -please allow up to 28

days for delivery. And there's a 14 -day
money -back option, of course. We want
you to be satisfied beyond doubt -and we
have no doubt that you will be.

To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR.

Oty Item

Ord:r1
Code Item Price Total

Sinclair ZX Spectrum -16K RAM version
Sinclair ZX Spectrum -48K RAM version
Sinclair ZX Printer
Printer paper (pack of 5 rolls)
Postage and packing: orders under £100

orders over £100

£ £

100 125.00
101 175.00

27 59.95
16 11.95
28 2.95
29 4.95

Total £
Please tick if you require a VAT receipt 
*I enclose a cheque/postal order payable to Sinclair Research Ltd for £
*Please charge to my Access/Barclaycard/Trustcard account no.
*Please delete/complete

I .1 I I I I I I I I l I I I I

as applicable

'Signature
PLEASE PRINT
'Name: Mr/Mrs/Miss

'Address jilt 1111111111111111111
1111111111111111

111111111111111111111111L_L_I
111111111111111111111111HEL9o2J
FREEPOST- no stamp needed. Prices apply to UK only. Export prices on application.
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DigiTester PSU
A toroidal transformer by ILP has been
used in this project. They are readily
available from, eg Technomatic and
Electrovalue. The regulator heatsinks
are also fairly easily obtainable - the
slotted general purpose type, to fit
TO126 - T0220 packages, used for
our prototype came from Bradley
Marshall in Edgware Road. The diode
bridge is specified as a W005 type
but, again, any higher -rated device will
do the trick.

The PCB is laid out to accept a
20mm PCB mounting cartridge fuse
holder, so try to get that size - and
we strongly recommend the use of a
'p -clamp' to secure the mains cable to
the PCB.

The cost of the DigiTester PSU is in
the neighbourhood of £9, excluding
the PCB.

Check List
RESISTORS
1 x 1 k2 1/2 watt carbon.
CAPACITORS
1 x 2200U 35V radial electrolytic; 3 x 1 u
25V tantalum.

11111111111

11111111111

1h1111

1 11111111111

SEM CONDUCTORS
3 x 7805,-10220 packaged regulators; 1
x 400mW/10V Zener (BZY8810V); 1 x
400mW/5V1 Zener (BZY885V1); 1 x
0.2" LED; 1 x W005 50V/1 A bridge
rectifier.
MISCELLANEOUS
1 x 0- 15,0 - 1 5/30VA toroidal
transformer (ILP type 12013); 1 x single
pole 3 -way switch; 20mm cartridge fuse
holder, PCB mounting; 2A anti -surge fuse;
p -clamp; PCB, wire etc.

Incremental Timer
A metal case is preferred for this
project, securely earthed as described
in the text, however any case of
suitable dimensions will be OK for the
purpose; try the BIM5006 BIMbox, or
the slightly larger type 86-20104E
from the Vero range. Equivalent sizes
are also available in plastic boxes from
those two manufacturers, and your
friendly retailer will probably have his
own stock of cases for you to choose
from.

The semiconductors are all standard
types, and there are many substitutes
for Q1, 2 and 3 if you need them. The
LED must be a high -intensity type, to
produce the required 2V5 voltage drop

for the constant current source.
The transformer and relay are both

standard PCB mounting types and are
easily obtained; likewise, the single
pole 1 2 -way switch should not be
hard to find.

Just about all the components and
hardware can be obtained from a
single supplier; if in doubt try Rapid
Electronics, Ambit or Watford
Electronics. Cost, excluding the PCBs
should be about £ 18.

Check List
RESISTORS
(All 1/2 watt 5% carbon)
1 x 100k; 3 x 1k; 1 x 3k3;
x 10k; 1 x 4k7; 1 x 10M.
POTENTIOMETERS
1 x 1M linear.
CAPACITORS
1 x 1 On, 1 x 220n polyester; 1 x 33u
tantalum; 1 x 470u 25V electrolytic.
SEMICONDUCTORS
1 x LM3914; 1 x CD40016; 1 x BC212L
or equivalent; 2 x BC107 or equivalent; 1
x 1N914; 4 x 1N4002; 1 x 0.2" high
intensity green LED; 10 x 0.2" red LEDs
MISCELLANEOUS
1 x 9-0-9V/6VA PCB mounting
transformer; 1 x push -to -make switch; 1 x
12 -way single pole rotary switch; 1 x 1 2V
DPCO PCB mount relay, contacts rated
240VAC @ 5A; 1 x 12V buzzer; case,
190 x 113 x 60mm; 4 -way mains
terminal block; cable and clamp; IEC
mains socket; LED panel mounts; nylon
nuts and bolts, spacers; PCB; ribbon
cable, wire solder etc.

10 x 560R; 3

HE

For a detailed booklet on
remote control -- send us 30p
and S.A.E. 16" x 9") today.

HOME LIGHTING KITS
These kits contain all necessary components and full
instructions & are designed to replace a standard well
switch and control up to 300w. of lighting.

TOR300K Remote Control £14.30
MK8 ?riamnmsmeritter for above 4.20
TD300K Touchdirnmer £ 7.00

TDE/K

LD300K Rotary Controlled
Dimmer

Extension kit
switching for%Ur £2.00

£3.50 0

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on the
ICL7128 la lower power version of
the IC17106 chip) and a 3.1/2 digit
liquid crystal display. This kit will
form the basis of a digital multi -
meter (only a few additional re-
sistors and switches are required -details supplied),
ore sensitive digital thermometer 1-50°C to+150°C)
reading to 0.1°C. The basic kit has a sensitivity of
200mV fora full scale reading, automatic polarity in-
dication and an ultra low power requirement -giving
a 2 year typical battery life from a standard 9V PM'
when used 8 hours a day, 7 days a week

Price E15.50

In
3 -NOTE DOOR CHIME cra

Based on the SAB0600 IC the kit is supplied with all
components, including loudspeaker, printed circuit
board, a pre -drilled box 195 x 71 x 35mm) and full
instructions. Requires only a PP3 9V battery and push -
switch to complete. AN IDEAL PROJECT FOR
BEGINNERS. Order as XK102 £5.00

XK113 MW RADIO KIT
Based on ZN414 IC, kit includes PCB, wound aerial and
crystal earpiece and all components to make a sensitive
miniature radio. Size: 5.5 x 2.7 x 2cms. Requires PP3
9V battery. IDEAL FOR BEGINNERS. £5.00

COMPONENT PACKS
PACK 1 650 Resistors 47 ohm to 10 Mohm - 10 per

value £4.00
PACK 2 40 x 16V Electrolytic Capacitors 10uF to

1000uF - 5 per value E3.25
PACK 3 60 Polyester Capacitors 0.01 to 1)F /250V -

5 per value £5.55
PACK 4 45 Sub -miniature Presets 100 ohm to 1 Mohm

- 5 per value £2.90
PACK 5 30 Low Profile IC Sockets 8, 14 and 16 - pin

- 10 of each £2.40
PACK 6 25 Red LEDs (5mm die,) £1.25

MINI KITS
MK1 TEMPERATURE
CONTROLLERTIERMOSTAT
Uses LM3911 IC to sense tempera-
ture (130'C max.) and triac to switch
heater. tKW £4.00
MIC2 areal State Relay
Ideal for switching motors, lights,
heaters, etc. from logic. Opto-
isolated with zero voltage switching
Supplied without triac 2.0
MK3 BAR/DOT DISPLAY
Displays en analogue voltage on a
linear 10 element LED display as a
bar or single dot. Ideal for thermo-
meters, level indicators, etc. May be
stacked to obtain 20 to 100 element
displays. Requires 5-20V supply.
MIDI PROPORTIONAL 04.50
TEMPERATURE CONTROLLER
Based on the SL441 zero voltage
switch, this kit may be wired to form
a "burst fire' power controller,
enabling the temperature of an en-
closure to be maintained to within
0.5°C. Max. load 3KW ES.55
MKS MAINS 11MER
Based on the ZN1034E Timer IC this
kit will switch a mains load on (or off)
for a preset time from 20 mins. to 35
hrs. Longer or shorter periods may
be realised by minor component

Lhanges. Max. load 1KW.f4.50 A

Have you got our FREE ORANGE CATALOGUE yet?
NO" Send S A E 6" 9" TODAY!!

It's packed with details of all our KITS plus large range of SEMICONDUCTORS
including CMOS, LS TTL, linear, microprocessors and memories, full

range of LEDs, capacitors, resistors, hardware, relays, switches etc.
We also stock VERO and Antex products as well

as books from Texas Instruments, Babani and Elektor.
ALL AT VERY COMPETITIVE PRICES.

ORDERING IS EVEN EASIER - JUST RING THE NUMBER
YOU CAN'T FORGET FOR PRICES YOU CAN'T RESIST.

5-6-7 8-9-10
and give us your Access or Barclayca,' No or write enclosing cheque

or postal order. Official orders accepted from schools, etc.

FAST SERVICE  TOP QUALITY- LOW LOW PRICES

TIM
No circuit is complete without a call to -

ELECTRONICS
11 Boston Road
London W7 3SJ

Add 55p postage & pecking +15% VAT to total
Overseas Customers;

Add £2.50 (Europe), E6.00 lelsewherel for p&p
Send S.A.E.for further STOCK DETAILS.
Goods by return subject to availability.

OPEN90,7,:motn:prtniM7Satnto)Fr"

ACCfla
and:1111: ILVICIAW.4110 1E3

ALL
PRICES

EXCLUDE VAT
TEL 01-567 8910 ORDERS

01-579 9794 ENQUIRIES
01-579 2842 TECHNICAL AFTER 3FIN

Optional opto input DLA1
Allowing audio ("beat" I
-light response.

LCD 31/2 DIGIT MULTIMETER
16 ranges including DC voltage 1200 my -1000
vl and AC voltage, DC current (200 mA-10 A)
and resistance 10-2 MI + NPN & PNP transistor
gain and diode check. Input impedance 10M.
Size 155x88x31 mm. Requires PP3 Be battery.
Test leads included ONLY E29.00

II

r ELECTRONIC LOCK KIT XK101
This KIT contains a purpose designed
lock IC, 10 -way keyboard, PCBs and all
components to construct a Digital
Lock, requiring a 4 -key sequence to
open and providing over 5000 different
combinations. The open sequence may
be easily changed by means of a pre -
wired plug. Size: 7 x 6 x 3 cms. Supply:
5V to 15V d.c. at 40uA. Output:
750mA max. Hundreds of uses for
doors and garages, car anti -theft
device, electronic equipment, etc. Will
drive most relays direct. Full instruc-
tions supplied.

ONLY £10.50
Electric lock mechanisms for use with
latch locks and above kit

£13.50

DISCO LIGHTING KITS
DI 1000K
This value -for -money kit
features a bi-directional
sequence, speed of sequence
and frequency of direction
change, being variable by
means of potentiometers and
incorporates al masterldimming control.

£14.60
012100K
A lower cost version of the above, featuring
undirectional channel sequence with speed
variable by means of a pre-set pot. Outputs
switched only at mains zero crossing points
to reduce radio interference to a minimum.

Only £8.00

60p
DL3000K
This 3 channel sound to light kit features zero
voltage switching, automatic level control &
built in mic. No connections to speaker or amp
required. No knobs to adjust -simply connect
to mains supply & lamps.
(1 Kw/Channel) Only £11.95 Aa
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EXCLUSIVE MAIL ORDER FOR PRICE CONSCIOUS ENTHUSIASTS

the complete Printed Circuit Workshop
* Copper Clad Boards * Veroboards
* Breadboards * Artwork materials
* Hobbyboard Photo Resist System the

simplest, cleanest method ensuring
high quality PCB's EVERYTIME.

* Plastic & Die Cast Boxes & Cases
* Connectors * Sockets
* Terminals * Screws, Nuts, Spacers

etc. * Workshop Tools
* Drills & Machines.
* ZX81 & SPECTRUM INTERFACING

SYSTEMS AND ACCESSORIES.

Microboard
Eurocards

Verobox®

Desk Top
Case

Hand Held
Box
Breadboard

0.4M 
8:111.

4.0.=

Dip Board

Hobby Electronics, February 1983

Drills

Terminals
and Pins

ULTRA VIOLET SENSITIVE
COPPER CLAD LAMINATE

Top quality glass fibre with 1 oz Cufoil.
Will reproduce tracks down to .01 inch.
Peel off black protective film.
Compatible with all positive systems.

Minishears

SPECIAL OFFER

Complete - low cost introductory

Hobbyboard
Photo Resist Kit includes

UV exposure
lamp &full instructions

for

DIY UV unit- all artwork,
board &

chemical requirements
+ "Introduction

to Circuit Making"

Veroboard®

I/C Sockets

General Purpose
Plastic 4110.
Boxes NW

Connectors

Printed Circuit
Etch Resist
Transfers

I
I
I

I
I
I
I
I

Please sendsend me details of -
Hobbyboard mail order catalogue
Hobbyboard Photo Resist System
Hobbyboard ZX81 /SPECTRUM SYSTEM
Hobbyboard special offer
NAME
ADDRESS

I have completed E electronic projects during the past 12 months

K ELAN (Hobbyboard ) LTD
North Works, Hookstone Park,
Harrogate, North Yorkshire.
fT 0423-883672
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HE PROJECT KITS I.C.s TOOLS CASES

TRANSISTORS RESISTORS KITS

CAPACITORS HARDWARE MAGENTA
Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for H.E. Projects. We
supply carefully selected sets of parts to enable you to contruct H.E. projects. Kits
include ALL the electronics and hardware needed. Printed circuit boards (fully etched,
drilled and roller tinned) or Veroboard are, of course, included as specified in the original
article, we even include nuts, screws and I.C. sockets. PRICES INCLUDE CASES unless
otherwise stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET
INCLUDED. If you do not have the issue of H.E. which includes the project - you will
need to order the instruction reprint at an extra 45p each.

Reprints available separately 45p each + p. Et p. 40p.
PHASE FOUR Dec 82 £18.71
STEREO NOISE GATE Dec 82 £15.35
TAPE/SLIDE SYNCHRONIZER Dec 82
E21.73
BIG EAR Dec 82 less pipe parts 16.21
MICROAMMETER ADAPTOR Dec 82
£4.98
ODOMETER Nov. 82 f14.98
DIANA V.C.O. Nov 82 £4.89

"CB SQUELCH UNIT Oct 82 £9.19
'JUNIOR' SLOT CAR CONTROLLER
Sept 82 £5.60 less case.
ZX INTERFACE BOARD Sept 82 inc
edge con £11.33.
T.V.I. FILTER July 82 6.33
AUTO WAH June 82 £18.98 inc case or
£12.28 less case.
AUTO GREENHOUSE SPRINKLER
June 82 £15.38 less pump and power
supply (12V 2A).
TELEPHONE TIMER June 82 £33.42 less
power supply (suitable type below).
POWER SUPPLY DESIGN 12V 500mA
June 82 £9.98
ECHO REVERB UNIT May 82. Less case
f33.98. Economy case WB3 £3.76 extra
DIGITAL THERMOMETER May 82 ex-
cluding case + bezel £16.90
AUDIO SIGNAL GENERATOR May 82
£20.98.
CABLE TRACKER May 82 £9.98
DIGITAL CAPACITANCE METER Apr
32 £21.37
SIGNAL TRACER Apr 82 E3.86
BIKE ALARM Apr 82 £11.74
DIGITAL DICE Mar 82 £7.29
BICYCLE SIREN Mar 82 £10.89
NOISELESS FUZZBOX Feb 82 £10.45
MASTHEAD AMPLIFIER Feb 82 £14.74
DRUM SYNTHESIZER Dec 81. Full kit
E21.37
GUITAR HEADPHONE AMPLIFIER
Dec 81 £3.72
IN CAR CASSETTE POWER SUPPLY
Dec 81 £4.77
SCRATCH FILTER Nov 81 Mono £5.82
Stereo E8.98
LED VU METER Nov 81 less case £4.87
SIMPLE STYLUS ORGAN Nov 81 less
case £4.98
METRONOME Nov 81 £12.71
TELEPHONE BELL REPEATER Oct 81
£13.67
Med linking wire extra 14p metre
COMBINATION LOCK Oct 81 less
solenoid £18.65

BABY ALARM Oct 81 £8.70. Fig 8 linking
wire 7p metre
'DIANA' METAL LOCATOR Sept 81
£34.50
REACTION TESTER GAME Sept 81
£12.81
VARIABLE BENCH POWER SUPPLY
Aug 81 126.98
ULTRASOUND BURGLAR ALARM
July 81 £19.98
ELECTRONIC DOOR BUZZER July 81
£5.98
ELECTRONIC METRONOME July 81
£4.99
CONTINUITY CHECKER June 81 £5.71
ENVELOPE GENERATOR June 81
£17.98
AUDIO MIXER June 81 £5.33
PUBLIC ADDRESS AMPLIFIER March
81 £19.48. Extras horn speakers £6.83
each, PA MIC E4.40
FUZZBOX March 81 £10.98
WINDSCREEN WIPER CONTROLLER
March 81 £8.20
STEAM LOCO WHISTLE March 81
£12.98
PHOTOGRAPHIC TIMER March 81
£3.50
HEARTBEAT MONITOR Feb 81 £24.98
TWO-TONE TRAIN HORN Feb 81 £5.60
less case
medium wave radio Feb 81 18.20
BENCH AMP Jan 81 £10.80
NICAD CHARGER Jan 81 £8.20
CHUFFER Jan 81, less case £7.53
BATTERY CHARGE MONITOR Dec 82
6.77
MEMORY BANK - MINI SYNTH-
ESISER Nov & Dedc 80 £29.98
TRANSISTOR TESTER Nov 81 £6.54 inc
test leads
GUITAR PRE -AMP Nov 80 £6.65
case Idiecastl extra £2.29
INTRUDER ALARM Oct 80 £20.98
TOUCH SWITCH Sept 80 E2.75 less case
8. contacts
GUITAR PHASER Sept 80 £16.28
SOUND OPERATED FLASH TRIGGER
July ao no skt £5.33
FOG HORN June 80 £6.64
SPEED CONTROLLER wit RR: April tio
£17.55 (less case)
UltilTAL FREQUENCY METER April 80
E39.98
GUITAR TUNER Nov 79 £12.82
CAR ALARM Feb 79 £12.91

MORE PROJECT KITS - SIMILAR STYLE TO H.E.
INSTRUCTIONS INCLUDED (SEPARATELY 45p EACH)

PLEASE QUOTE REF. NO. WHEN ORDERING
131 PEST CONTROL 'Ultrasonic cat
starer' E7.65
132 COMPONENT TESTER £8.88
134 GUITAR NOTE EXPANDER £17.98
B5 CAMERA OR FLASH GUN
TRIGGER Infra red system £12.51
B6 SIMPLE INFRA RED REMOTE
CONTROL f17.20
B7 0-12V POWER SUPPLY £17.98
B9 SOUND TO LIGHT - single channel
£8.42
B10 THREE CHANNEL SOUND TO
LIGHT £21.44

B11 IN SITU TRANSISTOR TESTER
6.98
1312 WEIRD SOUND EFFECTS
GENERATOR £5.98
1313 AUDIBLE VISUAL METRONOME
6.98
814 ELECTRONIC DICE E5.71

816 MINI EGG TIMER £4.34
B18 LED JEWELLERY - Cross brooch
E2.77 Star brooch £9.91 Spiral brooch
E7.98

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price list included with

orders or send sae 19 x 41
CONTAINS LOTS MORE

KITS, PCBs Et
COMPONENTS

1982 ELECTRONICS
CATALOGUE

Illustrations, product descriptions, circuits all in-
cluded. Up-to-date price list enclosed. All products
are stock lines for fast delivery.
Sends 80p in stamps or add 80p to order.

MORE H.E. PLUS E.E. and E.T.I. PROJECT.
KITS IN THE PRICE LIST

MAGENTA caves you FAST DELIVERY OF QUALITY COMPONENTS & KITS.
All products are stock lines -and are new 6 full specification. We give personal s sr,/ ice 6
quality products to all our customers -HAVE YOU TRIED US?

MAGENTA ELECTRONICS LTD
HT32, 135 HUNTER ST., BURTON -ON -TRENT, STAFFS.

DE14 2$J. 0283 65435. MON-FRI 9-5. MAIL ORDER ONLY
ADD 45p P&P TO ALL ORDERS PRICES INC VAT

ACCESS and BARCLAYCARD IVISAI Prices inc. VAT
ORDERS ACCEPTED BY PHONE OR OFFICIAL ORDERS WELCOME
POST. OVERSEAS. Payment must be in sterling.
SAE ALL ENQUIRIES. IRISH REPUBLIC and BFPO: UK PRICES.

EUROPE: UK PRICES plus 10%.
ELSEWHERE: write for quote.

SOLDERING I TOOLS
ANTEX X5 SOLDERING IRON 25W RESISTOR COLOUR CODE

£5.48CALCULATOR 21p

i SOLDERING IRON STAND. £1.98 CONNECTING WIRE PACK TYPE

SPARE BITS. Small standard, large, r,D,.,',1,,ctsta MAGNIFIERS
49p

65p each. For X5 + X25 Small 2" dia. 15 x mag.l .. £1.14
SOLDER. Handy size 99p Large 3 dia. 14 x magi £2.40
SOLDER CARTON £1.84 CAST IRON VICE £2.98

DESOLDER BRAID 69p SCREWDRIVER SET £1.98

HEAT SINK TWEEZERS 29p POCKET TOOL SET

DESOLDER PUMP £6.48 DENTISTS INSPECTION MIRROR

HOW TO SOLDER LEAFLET 12p
£1.69

EYEGLASS 1£2.851.JEWELLERS 50
LOW COST CUTTERS PLASTIC TWEEZERS 69p
LOW COST LONG NOSE PLIERS PAIR OF PROBES WITH LEADS

£1.68 (cc) 77p

WIRE STRIPPERS ft CUTTERS .. £2.69

HELPING HANDS JIG £6.30
Heavy base. SIx ball and socket
joints allow infinite variation of clips
through 360°. Has 21/2" diameter
125 x I magnifier attached, used and
recommended by our staff.
VERO SPOT FACE CUTTER .. £1.49
PIN INSERTION TOOL £1.98
VEROPINS (pk of 100) 0.1" 52p
MULTIMETER TYPE 1 (1.000 noel

15.48
MULTIMETER TYPE 2120,000 opvl
with transistor tester. Very good

£14.75
CROCODILE CLIP TEST LEAD SET.
10 leads with 20 clips 99p

MULTIMETER TYPE 2 - 2A06 00+0 oppcv volts.Includest cr snt to r tit e syteer .

DC

YN360 TR, £14.75 We'v
useful resistance ranges.

e used it and we like it.

64-75 ohm
Miniature, 8 ohm

i

87p
89p
65p

£2 96
72p

CRYSTAL EARPIECE
MONO HEADPHONES
TELEPHONE PICK-UP COIL

MIN. BUZZERS. 6V 509. 9V. £1 10.
12V. 65:3.
MAGENTIC EARPIECE
STEREO HEADPHONES....
F.M. AERIAL

15p
Ed 35

49p

VEROBOARD 0.1" COPPER STRIPS
10 strips 24 holes E1.20 per 5

37 holes 78p
24 strips 50 holes 89p
36 strips 37 holes 69p
36 strips 50 holes 99p
Terminal pins 0.1" 52p/100

PP3 CLIPS 10p
PPS CLIPS lip

EUROBREADBOARD E6.20
S DEC BREADBOARD £3.96
BIMBOARD I BREADBOARD E6.98

VEROBLOC BREADBOARD E4.20

PANEL METERS
VIVA; 100uA; lmA,
1A, 25V. 100uA-0-
100uA; 5A. AU
E4.98 each. State

alue.

BOOKS
SEMICONDUCTOR DATA BOOK Newnes

£5.90
ELECTRONIC PROJECTS FOR HOME
SECURITY E3.35
ELECT. PROJECTS IN PHOTOGRAPHY

£3.35
110 ELECT. ALARM PROJECTS 6.35
MODEL RAILWAY PROJECTS E1.95
BASIC ELECTRONICS. Theory & practice

£7.98
BEGINNERS GUIDE TO BUILDING ELECT.
PROJECTS £1.50

ADVENTURES WITH
MICROELECTRONICS

Similar to 'Electronics' below.
Uses I.C.s. Includes dice, elec-
tronic organ, doorbell, reaction
timer, radio, etc. Based on Bim-
board 1 bread board.
Adventures with
Microelectronics £2.55

Component pack £29.64 less
battery.

ADVENTURES WITH ELECTRONICS DbyunT::,

An easy to follow book suitable for all ages. Ideal for beginners.
No soldering, uses an S -Dec breadboard. Gives clear instructions
with lots of pictures. 16 projects -including three radios, siren,
metronome, organ, intercom, timer, etc. Helps you learn about
electronic components and how circuits work. Component pack
includes an S -Dec breadboard and all the components for the
projects.
Adventures with Electronics £2.40. Component pack £18.98
less battery.

ADVENTURES WITH DIGITAL ELECTRONICS

New book by Tom Duncan in the popular 'Adventures' series. This book of
entertaining and instructive projects is designed for hobbyists, and students. It

provides a stepping stone to the microprocessor.
The first part deals with the properties of some basic ICs used in digital

electronics.
The second part gives details of how to build eight devices - shooting gallery, 2
way traffic lights, electronic adder, computer space invaders game etc.
For each project there is an explanation of 'how it works' and also suggestions for
'things to try'.
No soldering - all circuits built on 2 Bimboard 1 breadboards.
Adventures with Digital Electronics book 13.25. Component pack f42.50 ref
EHDC. All the components needed including 2 breadboards and hexadecimal
keyboard. Available less breadboards £29.98 ref EHDF. Both less battery.
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DIRECTORY
OF ELECTRONIC

K TS AND MODULES
Fancy a new set of hifi speakers? What about electronic ignition - or a trip
computer - for the motor? Or a computer -based central heating controller?

The Hobby Electronics Directory of Electronic Kits and Modules is your guide to
these and many other useful items available in kit or module form.

This survey follows the format of our popular Directory of Electronic Components
and Hardware Suppliers, published in our October '82 issue. The easy -to -read
charts show 27 different categories of kits, and the sources from which they
might be obtained, together with useful information on catalogues, mail order

charges and so on.
Then the names and addresses of over 70 suppliers are listed, plus additional

information which could not be included in the charts.
Whatever it is you want, chances are you'll find a source for it through the Hobby

Electronics Directory of Electronics Kits and Modules!

Our next survey, to be published later this year, will cover tools and test equipment for the electronics
Hobbyist.

Dual Power Supply, from Branime Marketing Ltd. Digital Voltmeter and Ultrasonic Alarm from Riscomp.

Electronic Ignition kit from
Electronize Design.

BI-PAK FM Stereo Tuner modules.

Audio Mixer kit by
Amtron (UK) Ltd.

TK Electronics'
Sound -to -Light Converter kit.

Microprocessor Controlled Timer, Modular Analog Multimeter
from Alcon Instruments Ltd.by Velleman (UK) Ltd. Power Dimmer, by L&B Electronics.
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NOTES

(1) See Company listings, page 46 ff.
(2) Figure indicates catalogue cost in pence, if
applicable; SAE indicates catalogue returned if
Self Adressed Envelope is sent.
(3) Minimum order value in pence, unless other-
wise noted. N no minimum order.
(4) P&P charges in pence, where applicable; R in-
dicates included in prices; P= pro -rata or scale
rate; W= write to enquire.
(6) Barclay and Access, plus as noted.
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NOTES

(1) See Company listings, page 46 ff.
(2) Figure indicates catalogue cost in

pence, if applicable; SAE indicates
catalogue returned if Self Adressed

Envelope is sent.
(3) Minimum order value in pence,

unless otherwise noted. N = no
minimum order.

(4) P&P charges in pence, where ap-
plicable; R indicates included in prices;
P = pro -rata or scale rate; W= write to

enquire.
(6) Barclay and Access, plus as noted.

cc

30 N 1 w ACE MAILTRONIX

N N w A.D. ELECTRONICS

N 1 w AITKEN BROS.

N 1 w AKHTER INSTRUMENTS

W w ALCON INSTRUMENTS

1 ALLWELD

70 01 60 1 1 AMBIT INTERNATIONAL

SAE 1 50 W ii 1 AMTRON (UK)

0 SAE N P 1 ANDERS ELECTRONICS

N P 1 1 AUDIOTECH

100 N 75 BI-PAK

SAE N W w B.K. ELECTRONICS

75 N 60 1 1 1 BRADLEY MARSHALL

II ON BRANIME MARKETING

01 P W 1 S&R BREWSTER

1 1 W J. BULL (ELECTRICAL)

R w CAMBRIDGE KITS

N R 1 1 CAMBRIDGE LEARNING

100 R w CLEF PRODUCTS

N 70 1 1 CRICKLEWOOD ELECTRONIC

N R W 1 CRIMSON ELEKTRIK
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NOTES

(11 See Company listings, page 46 ff.
(2) Figure indicates catalogue cost in pence, if
applicable; SAE indicates catalogue returned if
Self Adressed Envelope is sent.
(3) Minimum order value in pence, unless other-
wise noted. N = no minimum order.
(4) P&P charges in pence, where applicable; R in-
dicates included in prices; P = pro -rata or scale
rate; W = write to enquire.
(6) Barclay and Access, plus as noted.
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NOTES

(1) See Company listings, page 46 ff.
(2) Figure indicates catalogue cost in

pence, if applicable; SAE indicates
catalogue returned if Self Adressed

Envelope is sent.
(3) Minimum order value in pence,

unless otherwise noted. N = no
minimum order.

(4) P&P charges in pence, where ap-
plicable; R indicates included in prices;
P = pro -rata or scale rate: W= write to

enquire.
(6) Barclay and Access, plus as noted.

CYBERTRONIC

w 1 DATAPLUS DEVELOPMENTS

1 DECON LABORATORIES

1 DICON ELECTRONICS

N 30 1 1 DIGISOUND

7 W 1 ELECTROLUBE

N P 1 ELECTRONIC HOBBIES

25 N P W 1 1 ELECTRONI-KIT

100 1 w 1 ELECTRONIZE DESIGN

Ili N 50 W EMOS

100 N w w ENFIELD ELECTRONICS

SAE N P w EXPERIMENTAL ELECTRONICS

N P W 1 1 GLOBAL SPECIALITIES

GODDARDS COMPONENTS

N 50 1 GREENBANK ELECTRONICS

50 N 50 W El GREENWELD

N P w HART ELECTRONIC

20 N 40 1 1
HARRIS & LOCKYER
ASSOCIATES

28 N R 1 HEATH ELECTRONICS (UK)

50 N N W 1 HENRY'S RADIO

£10 195 W HUNTER ELECTRONICS
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DIRECTORY
OF ELECTRONIC

KITS AND MODULES:

Ace Mailtronix Ltd.,
3A Commercial St., Batley, West
Yorkshire WF17 5HJ. Tel:
(0924)441129. Shop: Batley.
"Ace specialises in quotations for
projects in magazines."

A D Electronics,
217 Warbeck Moor, Aintree, Liverpool
L9 OHV. Tel: 051 523 8440. Shop at
this address.

Aitken Bros. Et Co.,
35 High Bridge, Newcastle upon Tyne,
NE1 1EW. Tel: (0632) 326729.
Also do a full range of electronic
components.

Akhter Instruments,
Unit 19, Arlinghyde Industrial Estate,
South Rd., Harlow, Essex. Tel: (0279)
512639.

Alcon Instruments,
19 Mulberry Walk, London SW3 6DX.
Tel: 013521897.

Allweld Engineering,
Unit 6, 232 Selsdon Rd., South
Croydon, Surrey. Tel: 01 681
6734/680 2995.
"We are the only manufacturers of
ALTRON products and sell direct to any
customer at trade price - this keeps
cost low and our prices competitive and
quality high. We also specialise in aerial
masts and towers - you can't suspend
your aerials in thin air!"

Ambit International,
200 North Service Rd., Brentwood,
Essex. Tel: (0277) 230909. Shop at
this address.Ambit say "We're just a
bunch of great guys, you know".
Overseas buyers write and enquire for
quotation, pay by credit card, or take a
guess at postal charges.

Amtron UK Ltd.,
7 Hughenden Rd., Hastings, East
Sussex, TN34 3TG. Tel: (0424)
436004. Shops: Amtronics, 8 Tollgate
Buildings, Tonbridge; Atel Electronics,
60 Gray St., Dundee; J. Birkett, 25 The
Strait, Lincoln; Basic Electronics, 18
Epsom Rd., Guildford; De La Salle

Electrical, 7 Sadlers Walk, Chichester;
Electronics World, la Dews Rd.,
Salisbury; Lee Electronics, 400 Edgware
Rd., London W2., Sternway Electrical, 6
Cathedral Place, London; Teleradio Co.
Ltd., 325 Fore St., Edmonton, Londor,
N9.

"Amtron UK Ltd. has been suppiN ing
electronic kits to the British educational
market for the past ten years,
manufacturing special electronic devices
solely for their use.

The Manpower Services
Commission, Training Services Agency
and education authorities chose to use
the Amtron range of kits because of the
excellent handbook which accompanies
each kit, giving full assembly
instructions, circuit diagrams, schematic
layout, the application the device can be
used for and a good description of how
the kit operates. It is not necessary for
the class instructor to be an engineer
himself.

The range of electronic kits exceeds
150, with new additions being added to
the range regularly. When the purchase
of an Amtron electronic kit is made,
there are no worries of finding extra
components to make the unit
operational as all kits are supplied with
printed circuit board and components.
Amtron also holds a very good supply of
spare parts should the need arise.

Amtron electronic kits have been
used in Europe for training purposes for
the past fifteen years. Each kit can be
supplied with assembly instructions
printed in French, English and Italian.

Each kit is attractively blister packed
with quality control inspection stamps
on each pack containing the
components. Only first class branded
components are used in each kit.

Amtron's technical staff are always
available to offer advice and technical
information on kits.

All kits are guaranteed to work when
assembled according to the supplied
instructions.

The range of kits varies from a simple
radio receiver, test equipment,
multimeters, disco lighting effects,
digital readout power supplies,
transmitters, audio amplifiers, mixers,
electronic music devices, digital clocks
etc."

Anders Electronics Ltd.,
48-56 Bayham Place, London NW1
OEU. Tel: 01 387 9092.
"Anders Electronics Ltd. is an
established supplier of electrical
measuring instruments to industry. Our
uEM-2 digital panel meter module and
many of our test and measuring
instruments (DMMs, AMMs, etc.) are
equally suited to the hobbyist's
requirements and are available from
stock." Overseas buyers should write,
stating requirements, for a proforma
invoice.

Audiotech,
8 Parsons Close, Church Crookham,
Aldershot, Hants GU13 OHL.
Tel: (02514) 22033.
Specialise in high -quality, state-of-the-
art audio products. Overseas carriage
charges listed in catalogue. Credit:
Access only.

Bi-Pak Semiconductors,
The Maltings, 63A High St., Ware,
Herts SG12 9AD. Tel: Ware 3442.

BK Electronics,
37 Whitehouse Meadows, Eastwood,
Leigh -on -Sea, Essex SS9 5TY.
Tel: (0702) 527572.

Bradley Marshall,
325 Edgware Rd., London W21 BN.
Tel: 01 723 4242.
Specialise in Velleman kits and the
Crimson range of amplifier modules.
Overseas buyers write for quote on
bulky orders. American Express also
acceptable.

Branime Marketing Ltd.,
Balthane Industrial Estate, Ballasalla, Isle
of Man. Tel: (0624) 822705.
"Introducing a new concept in kits -
where all the design details are given so
that the enthusiast knows how and why
it works - education while you build!"

S ft R Brewster Ltd.,
86-88 Union St., Plymouth PL1 3HG.
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Tel: (0753) 665011.
"We stock a whole range of
components for electronics; we stock
kits by Velleman and Electronikit, which
cover most kit requirements.

J. Bull (Electrical) Ltd.,
34 America Lane, Haywards Heath,
Sussex RH16 3QU. Tel: 10444)
454563. Shop at this address.
"We sell virtually anything electrical."

Cambridge Kits,
45 (H) Old School Lane, Milton,
Cambridge CB4 4BS. Tel. Cambridge
860150.
"All kits complete to last nut and bolt,
including case, all kits normally sent by
return, money back assurance, drilled
PCBs." Giro account no. 21 923 4000.

Cambridge Learning Ltd.,
Unit 99, Rivermill Site, St. Ives,
Huntingdon, Cambs PE1 7 48A. Tel:
(0480) 67446.
"Self -instruction books on computing
and electronics." Catalogue prices
include overseas surface postage;
customers who want airmail should
write and enquire. Diners and Trustcard
accepted as well as Barclaycard and
Access and American Express. Payment
should be by bank draft in sterling
drawn on a London bank, or quote a
credit card number.

Clef Products Ltd.,
44A Bramhall Lane, South, Bramhall,
Stockport, Cheshire SK7 1AH. Tel: 061
439 3297.
"We deal direct with the public who
therefore save about 35% off the
price."

Cricklewood Electronics,
40 Cricklewood Broadway, London
NW2 3ET. Tel: 01 452 0161. Shop
at this address. Overseas buyers write
for proforma invoice with
requirements. American Express also
accepted.

Crimson Elektrik,
9 Claymill Rd., Leicester LE4 7JJ.
Tel: (0533) 761920. Distributors:
Badger Sound Services, 46 Wood St.,
Lytham St. Annes, Lancs FY8 1 QE;
Bradley Marshall Ltd., 325 Edgeware
Rd., London W12 1BN.
"Our kits consist of built, tested and
guaranteed PCBs and the metalwork is
pre -punched and printed. We aim for
quality and reliability."

Cybertronic,
7 Station Rd., Off North Rd.,
Darlington, Co. Durham DL3 3GA.
Tel: (0325) 59988.
"Design and manufacture of any
circuitry from artwork to complete
equipment. Training aids made to your
spec."

Dataplus Developments,
81 Cholmely Rd., Reading, Berks RG1
3LY. Tel: (0734) 67027.
"Our one kit is the Zephion negative
ioniser, a device for putting negative
charge in the air in order to relieve stuffy
atmosphere, headache, lethargy etc. Kit
£21.50, ready built £29.80. "

Decon Laboratories,
Comway St., Hove, Sussex BN3 3LY.
"Seno Kits available from retailers
nationwide."

Dicon Electronic Ltd.,
Bond St., Bury, Lancs B L1 7DU.
Dicon's speciality is their digital ther-
mostat.

Digisound Ltd.,
14/16 Queen St., Blackpool, Lancs FY1
1PQ. Tel: 01 689 4138.
"Re magazine projects category: this is
limited to kits of our own design plus,
occasionally, kits where we assist in the
design. We do supply components with
particular emphasis on those used for
electronic music."

Electrolube Ltd.,
Blaker Rd., Wargrave, Berks RG10
8AW. Tel: 1073) 522 3014.
Electrolube's kit speciality is the CM100
Circuit Maker, reviewed recently in HE.
They also supply all kinds of cleaners
and service aids for television, radio and
electrical engineers.

Electronic Hobbies,
17 Roxwell Rd., Chelmsford, Essex
CM1 2LY. Tel: 10245) 62149. Credit:
Access only.

Electroni-Kit Ltd.,
388 St. John St., London EC1 V 4NN.
Tel: 01 278 0109.
"We supply interesting and educational
practical kits entirely for the beginner -
complete kits only (spares available).
We were the first company to market
"Hobby Electronics Kits" into the
general hobby trade in the UK."

Electroni-kit's speciality is their Chip
Shop Kits, straightforward projects
needing only a soldering iron and a PP3
battery to complete them. They are also
about to introduce an FX-
Microcomputer kit with complete
instructions for building and
programming techniques.

Electronize Design,
Magnus Rd., Wilnecote, Tamworth B77
5BY. Tel: (0827) 281000.
"Electronic ignition kits for the Total
Energy Discharge system. Available by
mail order or personal collection."

Emos Ltd.,
High March Rd., Daventry, Northants
NN11 4HQ. Tel: 103272) 5523.
"Basically a mail-order components
suppliers, we will be opening an
electronics supermarket here in 1983
and will also be doing a wider range of
kits. We hope also to be able to accept
credit cards in the future. We have vast

stocks of components and our prices
are very competitive."

Enfield Electronics,
208 Baker St., Enfield, Middx.
Tel: 01 366 1873.

Experimental Electronics,
335 Battersea Park Rd., London SW11.
Tel: 01 720 2683. Shop at this
address.
"Main products: 'Experimenter's Printed
Circuit Kit', an inexpensive kit for the
amateur who wants to learn how to
make printed circuit boards (price
£2.50, pEtp 50p). Contents: four small
boards, chemicals, instruction booklet;
'Printed Circuits for the Home
Constructor' and '50 Suggested
Circuits' booklet with circuit diagrams,
chassis plans and part layouts for 50
interesting projects the amateur can
build with salvaged or surplus
components on PC chasses made with
this kit. Circuits range from crystal sets
to hifi amplifiers, scientific equipment,
testers, alarms etc."

Global Specialities Corporation (UK)
Ltd. (GSCI,
Shire Hill Industrial Estate,
Saffron Walden,
Essex CB11 3AQ. Tel: (0799) 21682.
Shops in Clacton, Cork, Blackpool,
London. American Express also accep-
ted.

Goddards Components,
110 London Rd., At. Albans, AL1 1 NX.
Tel: St. Albans 64162. Shop at this
address.
"We hope also to open a
microcomputer department early in
1983."

Greenbank Electronics,
92 New Chester Rd., New Ferry,
Wirral, Merseyside L62 5AG. Tel: 051
645 3391.
"We have been trading for 12 years,
and offer a range of computers of our
own make, that anybody can put
together".
Overseas carriage: £1.00 Europe,
£3.50 elsewhere.

Greenweld Electronic,
443 Millbrook Rd., Southampton SO1
OHX. Tel: (0703) 772501. Shop at
this address. "We stock a whole
range of components, books,
connectors, meters, boxes, etc."

Harris and Lockyer Associates,
33 Pedmore Close, Woodrow, South
Redditch, Worcs. Tel: (0527) 24452.
Overseas: surface mail: fixed charge of
£2.00; air mail: write for quote. Credit:
Access only

Hart Electronic Kits Ltd.,
Penylan Mill, Oswestry, Shropshire
SY10 9AF. Tel: (06911 2894.
Shop at this address.
"Hart Electronic specialise in ultra high
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quality hifi kits to designs of the
foremost names in the field, eg John
Linsley -Hood, E A Rule."

Heath Electronics (UK) Ltd.,
Bristol Rd., Gloucester GL2 6EE.
Tel: (0452) 29451.
"Everybody knows Heathkit. Part of
Heath is Heathkit Continuing
Education which does self -instruction
courses in electronics, digital
techniques and computers, etc."
American Express also accepted.

Henry's Radio,
404 Edgware Rd., London W2 1 ED.
Tel: 01 402 6822.
Shop at this address. Mail order to
11-12 Paddington Green, London W2.
"We do a lot of electronics junk and
salvage, hifi cases, second hand
monitors, etc. as well as electronic
components." Accept Visa and Access
for computing and components,
American Express for test equipment
and audio.

Hunter Electronics,
PO Box 5, Axminster, Devon EX13
5AS.

ILP Electronics Ltd.,
Graham Bell House, Roper Close,
Canterbury CT2 7EP, Kent. Tel: 10222)
54778.
"Please keep an eye on use - we are
expanding our range of amplifiers in kit
form."
Sell through Technomatic, Maplin,
Electrovalue among others. Overseas
mail order charges: 1 5% added to total.
ILP also have agents overseas.

Input Design,
Victoria House, Short Mead St.,
Biggleswade, Beds. Tel: (0767) 65767.

Jayen Developments,
1 2B Milton Rd., Highgate, London N6
5QD. Tel: 01 348 3538.
Overseas buyers send cash plus £1.00
extra postage.

Kelan Engineering, Ltd.,
Hookstone Park, Harrogate, N. Yorks.
"Kelan has been established for 13
years as a manufacturer of high quality
PCBs and supply to all areas of
electronics from the hobby engineer to
aerospace and telecommunications. We
aim to induce quality into all areas of
industry by education at the correct
starting point - the hobbyist. We aim
for same day delivery and apologise if
we are more than a week late."

L Et B Electronic Modules,
34 Oakwood Place, Mitcham, Surrey.
"L&B take special pride in providing
value for money in terms of high quality
and performance backed up with an
efficient dispatch service. We also have

a French and Scandinavian distribution Overseas orders add 10% for postage,
etc. and pay in sterling.network." Credit: Access only.

Lectro-lines,
101 Hainault Rd., Romford, Essex
RM5 3HF. Tel: 170) 22018.
"We do a radio tuner module only."

Lightning Electronic Components,
18 Victoria Rd., Tamworth, Staffs
BR9 7H R. Tel: (0827) 65767. Shop at
this address.
"Lightning Electronic Components spec-
ialise in quick turn around of mail
order, and a personal service to callers
at our new showroom in Tam worth.
Our catalogue is currently out of print
but we are now accepting orders for our
1983 copy due in February/March 1983.
Some items listed in the survey will not
be available until the early months of
1983. You are advised to check first.
Apart from the items listed we also
supply a wide range of components,
including some of the hard -to -obtain
semiconductors. For this service we re-
quire an SAE with your requirements.
Remember, for striking service, turn to
Lightning!"

Magenta Electronics Ltd.,
135 Hunter St., Burton on Trent, Staffs
DE14 2ST. Tel: (0283) 65435.
"We are specialist suppliers of
components and kits of parts for
magazine projects in this and other
electronics publications. Our kits include
all parts specified, nuts, screws, IC
sockets, PCBs and miscellaneous
hardware. As well as kits, we also
supply a wide range of electronic
components, tools, hardware and
accessories for the hobbyist. See our
catalogue and price list for the full
range." Overseas buyers please send
three IRCs, with a list of your
requirements, for quotation.

Maplin Electronics,
PO Box 3, Rayleigh, Essex SS6 8LR.
Tel: (0702) 554155. Shops in
Hammersmith, London W6; Perry Bay,
Birmingham; Westcliffe-on-Sea;
Manchester (opening 1983). "All
Maplin kits and modules are described
in pages 205 to 209 of the Maplin
catalogue."
Transcash and Mapcard (Maplin's own
credit card) accepted, also American
Express. Overseas buyers check prices
in catalogue and newsletters.

Mercia Electronics,
Coronet House, Upper Well St.,
Coventry, West Midlands CV"' 4AF.
Tel: (0203) 58541.
"Complete PCB manufacturing kit
suitable for hobbyist and REID
departments."

Midwich Computer Co. Ltd.,
Rickinghall House, Rickinghall, Suffolk
IP22 1 HH. Tel: (0379) 898751.
"Midwich specialises in microcomputer
and digital components and offers a
complete range with discounts for
quantity. All orders, subject to
availability, are dispatched same day."

Phonosonics,
22 High St., Sidcup, Kent. Tel: 01 302
6184.
"Friendly helpful suppliers with a
breakdown service for our own kits.
Over ten years of design and delivery!"
Overseas buyers send £1.00 for export
list and catalogue. American Express
also accepted.

Photoetch Services,
8 Tufnell Gardens, Mackworth, Derby
DE3 4DY.
"A specialist company dealing only
with the in-depth requirements of DIY
PCB making. As well as marketing
established products we are currently
engaged in developing a range of
entirely new small scale PCB making
aids. The company policy is to bring
professional PCB making equipment to
the small scale user. We offer free
technical advice to our customers."

Pimac Systems,
20 Bloomfield Rd., Moseley,
Birmingham B13 9BY. Tel: 021 449
0384. Shop: Birmingham (Tomorrows
World Discount Centres).

Pops Electronical,
38-40 Lower Addiscombe Rd.,
Croydon, Surrey CRO 6AA.
Tel: 01 688 2950. Shop at this
address. "Kits! We supply by post and
retail a range of kits for producing
PCBs, ie ferric, drills, copper clad,
etching pins, transfers, etc. We are
the sole UK stockist of French Sub -
Sub min. 1 2V, 10W soldering iron."

Portative Instruments,
23 Blenheim Rd., St. Albans, Herts AL1
4NS.
"HE organ and pedal kits are still
available." Overseas buyers write for
quote.

T. Powell,
311 Edgware Rd., London W2.
"Mainly specialise in ioniser kits."

Powertran Electronics,
Portway Industrial Estate, Andover,
Hants SP10 3WN. Tel: (0264) 64455.

Radio Component Specialists,
337 Whitehorse Rd., Croydon, Surrey.
Tel: 01 684 1665. Shop at this
address.
"Established 1952, same ownership
and management for 30 years. Same
day mail order, showroom open every
day except Wednesday and Saturdays."
For overseas orders, send deposit and a
detailed export invoice will be sent in
return.

Rheinberg Science Ltd.,
Sovereign Way, Tonbridge, Kent TN9
1RN.
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J W Rimmer,
367 Green Lanes, London N4 1DY.
Tel: 01 800 6667.
"We sell mainly to manufacturers,
scientific and technical users, with
some items of interest to the general
public. We have a full audio and PA
range and our speciality is very high
powered amplifiers, with ranges
starting from 100 watts up to about
two and a half kilowatts."
Overseas buyers write with instructions
for proforma invoice.

Riscomp Ltd.,
21 Duke St., Princes Risborough,
Bucks. Tel: (08444) 6326. Shop at this
address.
"A range of security modules and
accessories stocked, in addition to
individual components. Also full range
of VIC-20 computers and add-on units
and software. Appointed Commodore
dealer."

Roadrunner Electronic Products L'td.,
Unit 3, The Haslemere Industrial Estate,
Weydown Rd., Haslemere, Surrey
GU30 1 BT.
"Our kits are used for making up
prototype printed circuit boards.
Assuming the hobbyist has the
components and a circuit we can
provide the wiring system and boards on
which to build the said circuit in kit
form." Overseas mail order charges:
1 5% on catalogue prices.

RTVC,
323 Edgware Rd., London W2.
Tel: 01 723 8432.
"We are one of the oldest kit makers
in the business, established since
1 954." No overseas orders. Credit:
Access only.

Sparkrite,
82 Bath St., Walsall, West Midlands
WS1 3DE. Tel: (0922) 614791.
"Sparkrite 'brand leading' range of auto
electronic kits: we have been
manufacturing kits for the DIY mail
order market for ten years." Overseas
customers send payment in sterling.

Swift-Sasco Ltd.,
PO Box 2000, Gatwick Rd., Crawley,
West Sussex RH10 2RV. Tel: (0293)
287000.

DR Er JG Taylor,
24 Beckenshaw Gardens,
Woodmansterne, Banstead, Surrey SM7
3NB. Tel: (07373) 54474.
"We supply kits or parts kits at present
for "Elektor" projects and will be
supplying CB and accessories and
possibly test equipment. We can also
supply some components not readily
available to the general public."

Technomatic Ltd.,
17 Burnley Rd., London NW10 1 ED.
Tel: 01 452 1500. Shops in North
West London and the West End. "We

hold large stocks of prime grade
electronic components and a wide range
of connectors. Same day return service
is offered on all stock items. We also
accept telephone orders if they are in
excess of £5 on VISA/Access. Orders
before 2.30 pm go out the same day."
Overseas orders in sterling only; write
for quote.

Thurnall Electronics,
95 Liverpool Rd., Caddishead,
Manchester. Tel: 061 775 4461.
"Latest releases: A/D board, RS232
interface and sound board. Software
for joystick games available soon."

T K Electronics,
1 1 Boston Rd., London W7 3SJ. Tel:
01 579 9794. Shop: Hanwell, London
W7.
"TK Electronics specialise in kits which
are useful in a large variety of
applications. Examples of these are
programmable digital timers for use in
off -air recording, central heating control,
etc., and general purpose remote control
transmitters/receivers for controlling
anything from room lighting, audio
amplifiers, TVs, model control and
motorised garage doors. The range also
includes a low-cost system for
switching any electrical appliance in the
house from a central location by means
of digital signals injected into the mains
wiring. Other kits include digital
thermometers, disco lighting units,
digital lock and a range of light dimmers.
A catalogue is available free of charge
on receipt of an SAE of minimum size
6" x 9" ."

U nilab/Rainbow Ltd.,
Clarendon Rd., Blackburn, Lancs.
Tel: (0254) 57643.
"We sell primarily for use in schools
and colleges."

Unitech (Midlands),
Freepost, Sutton Coldfield, West
Midlands B74 2BR.
"Unitech (Midlands) offers a unique
range of telephone equipment kits.
Products include a telephone monitor kit
and a remote control bell kit. The kits
are easy to build and are ideal beginner's
kits. We will be extending our range to
include remote control devices and a
unique slide/tape synchroniser."
Overseas buyers pay by sterling bank
draft.

Velleman (UK) Ltd.,
PO Box 30, St. Leonards on Sea, East
Sussex. Tel: (0424) 753246. Kits
available direct or from: Marshalls
Electronics, 85 W. Regent St.,
Glasgow; S Er R Brewster, 86-88 Union
St., Plymouth; Bradley Marshall,
Edgeware Rd., London; Baxol Tele
Exports Ltd., Ballinaclash, Post
Rathdrum, Co. Wicklow, Eire.
"Kits are well packaged in clear plastic
containers suitable for component
storage. Any kit which is assembled and

fails to operate can be returned and will
be repaired and returned to the
customer with engineer's note on where
error occurred. Nominal charge made,
where only little damage is done no
charge at all is made. Our engineers
happy to supply advice for
applications." Credit: Barclaycard only.

Watford Electronics,
35 Cardiff Rd., Watford, Herts.
Tel: Watford 40588.
"Terms of business: cash/cheque/POs
or banker's draft with order.
Government and educational
institutions' official orders accepted.
Trade and export enquiry welcome.
Overseas orders postage at cost, air or
surface. Access orders welcome. Please
add 1 5% VAT to total costs including
p&p. We stock thousands of items. It
pays to visit us. We are situated behind
Watford Football Ground. Nearest
station: Watford High St. Open Monday
to Saturday: 9am to 6pm." Watford
add that overseas postage charges can
only be estimated.

Wavebands,
103 Coventry St., Kidderminster,
DY10 2BH.
Overseas buyers add 6% currency
surcharge.

Wersi Organs and Pianos Ltd.,
14-15 Royal Oak Centre, Purley,
Surrey. Shops in Purley, Birmingham,
Barnsley; agents in Whitstable, Ipswich,
Rickmansworth, Nottingham, Preston,
Newquay, Edinburgh. "We market
WERSI kits: up to the minute designs in
kits, intended for the technical and non-
technical constructor. Organs, pianos
and associated equipment are included
in the range." Credit: Access only.

Wilmslow Audio,
35/39 Church St., Wilmslow,
Cheshire SK9 1AS. Tel: (0625)
529599. Shop at this address.
"Specialise in hifi and PA
loudspeakers. We are the largest firm
in the country dealing specifically with
loudspeakers. We have two
demonstration rooms. We have the
largest selection of kits and drive units
in the country." Overseas buyers
write for export price list. American
Express, Hifi Markets and Photornarket
Budget Card also accepted.

HE
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6502 360p
6522
6800 290p
68800 460p
6802 345p
6809 846p
68809 1360p
6809E 1296p
6810 120p
6821 160p
681321 215p
6840 390p
68840 580p
6844 1295p
6845 796p
6850 140p
6852 250p
6854 693p
6875 490p
87264 120p
8728 120p
8T35 90p
8T96 90p
8T97 90p
8798 90p
8035L 340p
8039L 290p
8080A 360p
8085A 460p
8155 460p
8212 156p
8216 100p
8224 160p
8226 195p
8228 250p
8243 210p
8251 300p
8253 460p
8255 280p
8257 460p
8259 460p
8279 460p
75451 86p
75452 86p
75491 70p
75492 70p
AY -3-10150

AY-5-1013A300p
303p

MC1408 296p
MC1488 56p
MC1489 55p
MC3459 285p
2804CP U 360p
280APIO 330p
280ACTC 330p
280ADART

750p

JANUARY CLEARANCE
SALE I

WHILE STOCKS LAST
We must not name these

world famous manufacturers!!
WATCHES

with alarm, hourly time signal and stopwatch
BARGAIN OF THE YEAR!! Ultra slim calculator watch. Metal
case, only 6.6mm thick. S/S bracelet.

Was £24.96 ONLY £14.95
TRUE ANALOG/DIGITAL. Date memory. Metal.

Was £39..9 ONLY 124.95
MULTI ALARM WATCH. 6 melodies. Two daily alarms,
weekly alarm and monthly alarm. Dual time, Metal and S/S.

Was £29.95 ONLY £17.95
MULTI ALARM/CALCULATOR WATCH. Two daily
alarms. Weekly alarm. Metal case, S/S bracelet

Was £29.95 ONLY £17.95
BLACK RESIN version of above Was £19.95 ONLY £13.95
DIGITAL INVADER GAME/CALCULATOR WATCH.
Black resin watch with addictive game. Dual time.

Was £19.95 ONLY £13.95
JOGGING PACER/COMPUTER AND CALCULATOR.
Computes elapsed time and distance covered.

Was £19.95 ONLY £13.96
GAME WATCH. As advertised on television. Catch pyramids
dropped by UFOs. Black resin, full function watch.

Was £19.95 ONLY £13.95
100 METRE WATER RESISTANT. Black resin watch with
alarm, hourly chimes and stopwatch.

Was £19.95 ONLY £11.95
ULTRA SLIM ALARM WATCH. Metal case, only 4.6mm
thick, with S/S bracelet. Countdown alarm timer.

Was £14.95 ONLY £9.55
SLIM ALARM WATCH. 6.4mm metal case. Dual time.

Was £12.95 ONLY £8.95
LADIES ALARM WATCH with countdown alarm timer. Hex-
agonal metal case with S/S bracelet. Was £14.95 ONLY £9.95

You may never see prices as low as this again!

CALCULATORS
DIGITAL INVADER GAME calculator.

Was £10.95 ONLY £8.95
3 GAMES: skill, speed, luck, plus clock.

Was £14.95 ONLY £9.95
BOXING GAME/alarm clock calculator.

Was £14.95 ONLY £10.95
Full Screen version of above. Was £16.95 ONLY £12.50
SCIENTIFIC with'clock, alarms and stopwatch.

Was £19.95 ONLY £14.95

ELECTRONIC GAMES
SPACE SHUTTLE GAME. Solar powered.

Was £12.95 ONLY £9.95
MOTOR CYCLE GAME. Was £14.95 ONLY £10.95
SPACE BATTLE GAME. Was £14.95 ONLY £10.95

COMPUTERS
BRITAIN'S LOWEST PRICED COMPUTER. The ideal 'learn
as you go' pocket computer for beginers and business.

Was £69.95 ONLY £49.00
1K RAM memory expansion pack for above.

Was £11.95 ONLY £8.95
This offer closes January 31st, 1983

THE MOST POWERFUL pocket computer on earth? With
memory expansion capability up to 11.5K RAM.

Was £169.95 ONLY £149.95
4 -COLOUR PRINTER/interface for above.

Was £149.95 ONLY £132.50
8K RAM memory expansion module.

Was £79.95 ONLY £69.95
8K RAM/ROM non-volatile memory.

Was £89.95 ONLY £79.95

ELECTRONIC DRUMS
THE KIT. As seen on 'Tomorrow's World'.

Was £199.00 ONLY £169.00
THE TYMP, THE CLAP, THE SYNKIT.

Was £85.00 ONLY £65.00

Delivery normally by return, subject to availabilo
Price includes VAT and Post and Packing Send
cheques, P.O.. or phone your ACCESS. VISA r aid
number to. TEMPUS Dept HE, 38 Burleigh Street,

Cambridge CB1 1DG
Tel: 0223 312866

liEmmiNgs ELECTRONICS LTd
Electronic Components & Microcomputers

16 BRAND STREET, HITCHIN, HERTS, SG5 1JE
Telephone: 10462) 33031

COMPUTER ICs MEMORIES TBA540TBA480Q0 175p
130p TRANSISTORS BD679A

8D680A
TBA800 90p 13E1,50
TBA920 190p EIFY51
TCA650 390p BEY90
TCA910 180p C BF244A
,1TDA1004 29:p BSX19

BSX20
TL062 60p MJ2955
TL064 96p MJE241
TL071 30p MJE251
TL072 50p MJE340
TL074 10013 MJE350
TL081 25 MJE370
TL082 46p MJE520
TL084 96p MJE2955
UPC575 149p MJE3055
UPC1167 158p
UPC2002C 2135p
UPD7002 460p
ZN414 100p

2114L 90p
2716 210p
2532 390p
2732 380p
4116 85p
4164 500P
6116 450p
6116L 490p

UNEAR ICs
AY -3-1270 725p
AY -3-1350 350p
AY -3-8910 435p
AY -3-8912 520p
AY -5-1230 450p
709 35p
741 8 pin 25p
741 14 pin 25p
7415 55p
747 65p
748 3513

CA3080E 70p
CA3130E 75p
LA4422 296p
LF355 80p
LF356 91/p
LF357 100p

IE.IP'o1138;A 25°4
LM3084 96p
LM311N 66p
LM324 35p
LM339 50p
LM348 75p
LM358 60p
LM380 96p
LM381 150p
LM393 90p
LM3909 85p
MC1310P 210p
MC1455 66p
MC1456 136p
MC1458 36p
MC3242A 630p
MC3302 95p
MC3340 120p
MC3401 135p
MC3403 70p
MC3456 107p
MC3480 580p
MC34001 58p
NE5555Sclios

L6:
NE556 55p
NE565 166p
NE567 144,
SN76023 180p
7472054 125P

VOLTAGE

REGULATORS
+Ve

100mA
78L05 33p
78L08 30p
78L12 30p
78L15 30p

500m4
78M05 40p
78M06 551,
78M08 55p
78M12 50p
78M15 50p
78M18 56p
78M24 55p

1A
7805 46P
7806 85P
7806 65P
7;1111 45p

45p
7818 65p
7824 85P

- Ve
100mA

79L05 35p
79L12 35p
79L15 35p

1A
7905 60p
7906 70p
7908 70p
7912 60p

;11S
7924 60p

107 12p
1078 15p
108 12p
1086 16p
109 12p
1098 15p
109C 15p

C147 9p
C157
C158 9p
C177 25p
C178 25p
C179 25p
C182 10p
C182A 10p

B 10p
C183A 10p
C183C 10p
C184 10p
C184C 10p
C212 10p
C212A 10p
C212B 10p
C213A 10p
C213C 10p
C214 10p
C214C 10p
C237A 12p
C237C 12p
C238 12p
C238A 12p
C238B 12p
C238 C 12p
C239 12p
C307A 15p
C307C 15p
C308 15p
C3084 15p
C308B 15p
C308C 15p
C309 15p
C309C 16p
C327 15p
C328 15p
C337 15p
C338 16p
C477 29p
CY70 18p
CY71 20p
CY72 20p
0135 42p
0136 46p
D139 40p
D140 40p
D165 46p
D166 45p
D169 46p
D170 45p
D538 96p
D677 60p
D678

Shop opening hours
Mon to Fri 9am to 5.30pm

Sat 9am to 5.00pm
Wed Closed

856°1°,

2413

24P
85p

20p

30p
2Bp

9/5p
80p
80p
50p
93p
95p
90p
913p

450
MRF475 290p
MPS2369 25p
MPS3640 3013
MPS3646 30p
MPSA06 20p
MPSA12 35p
MPSA13 20p
MPSA141113

20
13

A 20p
MPSA27,A 46p

25p
MPSA56 25p
MPSA63 30p
MPSA64.1T 45p

50p
MPSA92 30p
TIP29 36p
TIP294 36p
TIP29B 55p
TIP29C 40p
TIP30 50p
TIP304 35p
TIP3OB 50p
TIP30C 40p
TIP31A 40p
TIP31B 42p
TIP31C 45p

1123A
50p
45p

TIM2
60p
46p

TIP33 86p
TIP33A 65p
TIP338 70p

TIPT:r3.1c

7°P3 75p
TIP34A 75p
TIP345 99p
TIP34C 90p
TIP35 1130p

TIP35A 166p
TIP35B 170p
TIP35C 185p
TIP36 170p

TIP36A 175p
TIP36B 185p
TIP36C 199p
TIP41 50p
TIP41A 50p
TIP4113 60p
TIP41C 50p
111,42 58p
TIP42A 60p
TIP42B 75p
TIP42C 65p
TIP47 50p
TIP48 50p
TIP49 50p
TIP50 48p
TIP110 30p
TIP111 75p
TIP112
T1P115 40p50p

TIP116 73p
TIP117 46p
TIP120 39p
TIP121 8Dp
TIP122 76p
TIP125 46p
TIP126 80p
T1P140 130p
TIP141 140p
TIP142 180p
T1P145 140p
7I13146 180p
TIPS 47 170p
T1P2955 70p
TIP3055 70p
TIS43 30p
T1S88A 48p
715151 50p
2N1613 25p
2N1711 25p
2N1893 36p
2N2218A 45p
2 N2219 25p
2 N2221 30p
2 N22214 30p
2142222 25p
2N2222A 25p
2 N2369A 20p
2 N29044 25p
2 N2905 25p
2N29054 25p
2 N2906A 25p
2 N29074 25p
2 N3053 30p
2 N3054 70p
2 N3055 46p
2 N3439 80p
2143440 60p
253771 160p
253772 180p
2 N3773 250p
253819 25p
2 N3821 120p

TERMS OF BUSINESS - Professional quality electronic components brand new and fully guaranteed. Mail I
order by return of post. Cash, Cheque, Postal Order or Bankers Draft with order payable to HEMMINGS ELEC-
TRONICS LTD. Access or Barclaycard available using our 24 hour answerphone service. Monthly Credit Ac-
counts available on request to government and educational authorities. Industrial customers wishing to open a
credit account are required to furnish a bank reference and two trade references. Postage and packing add 45p
to all orders under E10. All prices are exclusive of VAT. Please add 15% to total including pEtp. No VAT on ex-
port orders or books.

2143822 120p 2144922 95p
2143823 95p 2144923 96p
2143824 96p 255190 75p
2143866 9013 2N5191 75p
2143903 16p 2N5192 75p
253904 15p 255193 90p
253905 15p 255194 90p
2143906 15P 2145195 90p
254123 25p 2145400 40p
2144125 25p 2145401 40p
2144391 70p 2145415 05p
2144392 70p 2145416 90p
2144400 20p 2N5457 351,
2144401 25p 2145458 36p
2144402 25p 2145459 35p
2N4403 25p 2145460 35p
2144410 46p 2145551 40p
2144416 95p 2SC495 60p
254856 80p 2SC1306 96p
254857 813p 2SC1678 106p
254918 95P 2SC2028 75p
2144919 120p 2SC2078 106p
2614920 130p VN1OKM 96p
2144921 105p 40673 96p

LIQUID CRYSTAL
DISPLAY MODULES
PCIM177 Frequency Counter
5 Digits, 0.35"
FM, SW, MW, MHz, KHz
Annunciators
Sample and Hold Capability
Reset Capability
25 Selectable IF Offsets
Prescaler Available
Incandescent Backlighting
Supply Voltage 5v
Operating Current 4mA

£18.85
PCIM176 Digital Meter Module
31 Digits, 05"
+, - and Decimal Point
200mV Full Scale Input
True Differential Input
Guaranteed "0" Reading
Single 9v Operation
Power Consumption 20mW
Accuracy 0.15%. + / - 1 Count
Temperature Drift 80ppm/C
Low Battery Indicator
Incandescent Backlighting

£22.50
Modules are supplied with Data
Sheet.

PIBRE OPTIC
POLYMER CABLE

A 10m coil of 1mm core optical
fibre cable sheathed in black
polyethylene for protection

ALFAC ETCH
RESIST TRANSFERS

Make your own Printed Circuit
Boards with our PCB transfers
 Draw your artwork on 0.1" grit
 Transfer to copper board
using carbon paper
 Burnish the Alfac transfers to
the board using a spatula using
carbon marks to assist in accurate
alignment
 Using Atfac chemical eraser to
correct mistakes
 Etch in Ferric Chloride
EC900 /1 0.1" Edge Connector
EC902 /1 0.156" Edge Connector
EC940 0.016" Lines
EC941 0.031" Lines
EC942 0.039" Lines
EC943 0.049" Lines
EC944 0.061" Lines
EC945 0.079" Lines
EC946 0.100' Lines
EC947 0.124' Lines
EC950 /1 0.031' 90° Bends
EC950 /2 0.061" 90° Bends
EC952 /1 0.031" 30°,45°,60"
Bends
EC952 /2 0.061" 30°,45°,60°
Bends
EC908 0.063" Pads
EC910 0.094" Pads
EC911 0.189" Pads
EC960 /1 TO -5 Transistor Pads
EC993 /1 IC Pads
EC997 /1 IC Pads with tracks

between pads
5 identical sheets in sealed
pack 196p
Individual sheets 45p
Spatula AR4 for burnishing 45p
Alfac knife 18Dp
Spare Blades (pack of 10/ 280p
Alfac Eraser 40p
Alfac Precision Grids
Polyester film, matt finish
0.14mm thickness, 20 lines/in
A3 199p
A4 100p
Double Sided Fibreglass Board
1/16" thickness, 1oz Copper
5' x 4' 25p
5" x 8' 45p

GO FORTH AND
MULTIPLY

MUCH QUICKER
JUPITER ACE COMPUTER

in stock
E88.95 Inc VAT
Carrie £2.00

LIGHT EMITTING
DIODES (LED)

3mm Red TIL209
3mm Green LD37C
Panel Clip
3mm Chrome Bezel
5mm Red CQY4OL
5mm Green, Yellow
Panel Clip
5mm Chrome Bezel
5mm Square Red

Green, Yellow
In -colour V51 BP
Red Flashing COX21

3Hz at 5V

INFRARED
TIL32 Emitter 54p
TIL38 Emitter 46p
TIL78 Phototransistor 54p
TIL100 Photodiode 70p

EPSON MX80F/T TYPE III
PRINTER

80 Characters per Second
Friction and Tractor Feed
High Resolution 960 Dots/Line
Auto Underlining
Subscripts and Superscripts

10p
15p

4P
35p

16p0p

1

4P
42p
25p
30p
70p

46p

£335
Securicor

VIC-20 COLOUR
COMPUTER

 SPECIAL OFFER
VIC-20 Colour Computer
C2N Cassette Unit
Introduction to Basic (Part 11
VIC Reference Manual
Demonstration Tape
10 Blank Cassettes
VIC Computing Magazine

£205 inc VAT

COMMODORE 64
COMPUTER

64K RAM, 26K ROM
25 Lines of 40 Characters
16 Colours, 512 x 256 Graphics
Options - VIC Peripherals

Alternative Languages
Second Processor
KEYNET Network

£299
Securicor E6
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CAMBRIDGE LEARNING
SELF -INSTRUCTION COURSES

CAMBRIDGE LEARNING

GSC
SUPERKIT

Silf -hstruction
tNphl Dedrosie Kit

11. Wawa
 Sax. te

GSC
SUPERKIT

£19.90
Learn the wonders of
digital electronics!

This practical kit for
beginners comes complete
with an instruction
manual, components, and

EXP300 breadboard to teach you all the basics of
digital electronics. The course needs no soldering
iron; the only extra you need to buy is a 4-11/

battery.
Using the same board you can construct literally
millions of different circuits.
The course teaches boolean logic, gating, R -S and
J -K flipflops, shift registers, ripple counters, and
half -adders.
It is supported by our theory courses

DIGITAL COMPUTER LOGIC
& ELECTRONICS £6.00
which covers: basic computer logic; logical circuit
elements; the design of circuits to carry out
logical functions; flipflops and registers; and
DIGITAL COMPUTER
DESIGN £8.50
Our latest, most up-to-date. course on the design of
digital computers, both from their individual logic
elements and from integrated circuits. You are
first shown the way in which simple logic circuits
operate and then, through a series of exercises,
arrive at a design for a working machine.
Please send for our free booklist
for further information on these
and our other courses.
GUARANTEE No risk to you. If you are not completely
satisfied, your money will be refunded upon return of
the item in good condition within 28 days of receipt.
CAMBRIDGE LEARNING LIMITED, UNIT 93 RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND.
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

All prices include worldwide postage (airmail is 'extra -
please ask for prepayment invoice). Giro A/c No 2789159.
Please allow 28 days for delivery in UK.

SUPERKIT (S) @ £19.90
DIGITAL COMPUTER DESIGN(S) @ £8.50
DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00

I enclose a *cheque/PO payable to Cambridge Learning Ltd
for £ (*delete where applicable)
Please charge my:
*Access / American Express V Barclaycard / Diners Club

Eurocard / Visa / Mastercharge / Trustcard
Expiry Date Credit Card No

Signature

Telephone orders from card holders accepted on 0480 67446
Overseas customers (including Eire) should send a bank draft
in sterling drawn on a London bank, or quote credit card
number.

Name

Address

Cambridge Learning Limited, Unit 93 Rivermill Site, FREEPOST,
St Ives, Huntingdon, Cambs, PEI7 4BR, England. (Registered
in England No 1328762).

Greenbank
preenbank Electronics,

Dept E2H, 92 New Chester Road,
New Ferry. Wirral, Merseyside L62 5AG

Tel: 051 645 3391

READ THIS IF YOU VALUE YOUR JOB
I am writing toe wOrried man (or woman) I am writing to you. Are you scared of computers?

Well not scared of the computers themselves, but scared of what they can do. Pretty well
everywhere at work. on TV, these micro -things are being seen more and more all the time and
you seem more and more to be getting left behind.

Do you have collegues who are always spouting on and on about computers? Do you under-
stand a word of what they're saying? Be honest, do you? Do they understand a word of whet
they're saying really, or are they just speaking words they've reed out of a magazine or heard
on T.V.?

What you need is a friend, an honest friend, who will try to help you. I will be your friend, I am
your friend. My name is David Parkins, why not write to me or 'phone me? (my number is 051-
E45 3391).

I said I would be an honest friend so begin now - I work for a firm which sells a computer
in 10 form, and I would like to sell you one. The name of the computer system is 'Interak 1'. I

know you are going to buy a computer kit of some sort very soon, because you just can't let
things go on as they are. 'Computing' is a club, and you're not a member yet. Worse still you
may have bought a computer and found you still haven't a clue what goes on inside. Miracle
chips they may be but it will be a miracle if you can understand what they do by just looking at
them.

What I want to sell you is not just the pieces. I want to sell you 'the knowledge' Then you'll
know as much as I do, and you won't need me anymore. All I ask from you is that when you
know what computing is really all about. that you treat others in the same way that you would
like to be treated. Don't sneer at them because they don't know the difference between
PASCAL and BASIC, they don't know what an RS232C interface is, or how a UART works,
remember we all had to start somewhere.

Computers are bound to make our lives easier and happier (and richer) if they are used
wisely, so it is vital that everyone be introduced to the 'Computer Club' as quickly as possible.
Once everyone knows about computers we will be free to continue to make an honest living -
at the moment there are all sorts of people who are unscroupulously taking money from
innocent people by taking advantage of their ignorance, and I for one just don't want to be a
part of a business like that. Just read through a few advertisements, and think to yourself how
can they all be the best?

When I said I am wanting to sell you 'the knowledge' please don't think I em offering a
correspondence course. In my view that's not a suitable way to learn - a course has to
proceed in simple logical steps - how an 'AND gate' works, and what is a 'flip-flop and so on
-microcomputers have left all that simple stuff behind long ago and you'll never catch up that
way.

Learning computing is a bit like learning to swim but you've got no time to waste. What I
think you need is to be plunged in at the deep end - there's no time for splashing about in the
paddling pool learning a bit eta time. But if you're going in at the deep end you'll need a friend
to save you from drowning - that's what I'm here for.

Of course it's not like swimming in one important respect - you have to buy a computer first
before you can enter the water. Down at the shallow end this will cost you about C50 with a
further £50 for the necessary RAM (memory), - at the deep end, where you'll find me. the cost
is at least double.

I bet you're saying 'some friend this - he's already wanting me to spend twice as much as I
thought'. Well it's true, I think you have got to, and here's why: The cheap systems are built
down to a price - the 'chip count' (number of integrated circuits used) has to be kept right
down. preferably to four or five. There are two penalties to be paid. Firstly, no real expansion
can be accommodated - the system will go so far then no further, secondly some special
design 'tricks have to be incorporated to make the chips do double duty and get the maximum
performance out of the minimum resources. Don't get me wrong - some of the tricks are
brilliant but the whole point in your buying a computer is so you can get an understanding
yourself, not simply looking as a lump of silicon (integrated circuit) where all the skill is buried.
Once the design is 'encapsulated' in a master integrated circuit there's no way you'll ever find
out what's inside unless the designer chooses to tell you, and he's hardly likely to tell you - he
might want to use the same idea in the Mk II model next year!

Some people go into this with their 'eyes open' - but I think computing has come to a pretty
poor state of affairs if you have to be prepared to throw away a hundred pounds or so on a
system which cannot expand with you, but has to be replaced by the next model annually.

I would also say beware of committing the diametrically opposite mistake - a gimmick
computer. This is one which is all things to all men. You name it. it's got it. This processor, that
processor as an option Level 1 expands to level 2 which has the optional what not interface
which can easily be adapted for this or that.

Do you think the purchase of a computer is going to solve your problems?, of course not,
learning is hard work. My computer (Interak 1) is ideal for your purposes. I assume that you
don't really know much about computers, you've probably got an interest in electronics, and
with all the publicity that these micro chips are getting in magazines, TV, radio and
newspapers you know that you've got to know all about them. Well I'll let you into a secret and
give you some valuable information There's too much going on for you to learn everything
and new information is being created every day at such a rate that the longer you leave it to get
started, the harder it will be to catch up

Ask almost anyone what makes a good computer and they'll describe a monster. I'll show
you the way to obtain sufficient knowledge to use computers for your pleasure, your work, and
so that you can, if you want to. help others. It's all very well having a computer that has
everything. but if you have too much hardware you'll be like the old woman who lived in the
shoe - you won't know what to do.

I have a friend who has bought an Interak 1 System, (I say he a friend but at the moment he
thinks he's just a customer) and he's received a parcel, he's opened it and checked that he's got
what we think we have sent him and I imagine he's ploughing his way through the manuals
(yes one of the problems of being presented with a lot of information is having to read it all -
carefully).He's got a lot of work ahead of him. Although he doesn't understand what it's all
about, he'll learn from reading the manuals how to assemble the computer from its component
parts, and then how to make it work.

I've put a lot of time and effort into this friendship, writing the words. and drawing what I
think are helpful diagrams. I'm sure my friend will write to me with his problems and I'm also
sure he will be delighted with his computer and any helpful remarks I may make.

I admit some of my answers to his problems may take the form of 'application notes', in fact
most of them will, but that's lust the way that I cope with helping lots of friends (when I get a
letter with a problem or misunderstanding of something I've put in the manual, I write my
answer in the form of an application note, then if I'm presented with the same problem again I
can quickly give a well thought out answer in an application note with maybe just a covering
letter

you've got a problem at the moment, you've either got a computer and not been able to learn
all you need to know, or you haven't got one yet. Don't just go out and buy the first computer
you see, or the biggest or the cheapest, buy the one that will help you to solve your problems
Remember that I'm here to help you, I've got a leaflet/data sheet set, that will probably tell you
everything you need to know about my Interak 1 System. Write to me at Greenbank
Electronics, using the above address and ask me to send you my Interak 1 leaflet. Now I warn
you. there's quite a lot that I'll send you (about 38 sides of A4 -size paper) It's type -written, with
some hand drawn illustrations of the various kits. Of course it costs quite a bit to send through
the post so an A4 SAE would be appreciated but as you are my friend. if you don't enclose one I
won't mind. By the way I'll probably enclose leaflets on some of the other things that my
company sells but as I say to people I speak to, 'If I give you a leaflet you don't want please
don't be offended'

I'm being honest with you, I'm trying to make you into a Interak 1 user, because the more
people who have this system, the more people I'll be able to exchange my programs with, and
that's important.

You might not think that you are capable of building up a sophisticated computer system
from component parts, but you need have no worries on that score You do of course have to
work carefully and patiently. but that's all you have to do. I haven't met anyone yet who was
incapable of doing the lob. Some people need a bit of help. some people need more help than
others, but the way I look at it is that if you can't follow the instructions I have provided then it's
my fault not yours. The same applies to testing the completed computer. If you make a board
and you can't get it to work. I am here to help you - just pop the board into the post to me, and
I'll plug it into my own system and will soon get it going for you.

Even if you don't buy the Interak 1 System then I do urge you to buy some sort of computer
as soon as you can. II you have any children this is even more important. Children need
computers almost as much as they need food and drink. There never was a more nutritious
food fora young mind than a digital computer. Without a preconceived feeling that computers
are somehow mystical, children are in a far better position to learn than we mere adults.

So far I have only let you think that the Interak 1 System will cost you money. but there are
plenty of ways it will bring money in. Obviously if you have your own business you will know
how much time and money a computer will save. And if you have brought yourself up to a
standard where you can write your own programs and fix the system yourself (not that it will go
wrbng, you built it -- remember) there won't be any hidden overheads to be paid. Other ways
you can make money are writing programs that you can sell, or even writing a book. Don't
think that you have to be particularly clever to do this There may be thousands of people less
fortunate than you who will be dying to hear of another's experiences. The last thing they will
want will be some high 'eluting tome written by some lah-di-dah computer boffin.

I look forward to hearing from you so I can tell you about my Interak 1 Computer. Write soon,
David
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II Project

POP -AMPS
Owen Bishop

Simple measuring circuits based on operational amplifiers

No. 5: Peak Voltage
Detector

SOMETIMES we want to be able to
measure a voltage that is rapidly
changing, but it may be changing so
fast that we cannot take the reading
quickly enough, or the needle may not
follow the changes. Again, a brief
surge of voltage may be over before
the needle has had time to respond!
The Follow -and -Hold circuit described
in the December 1982 issue could be
helpful here, but if you want to
measure the highest voltage reached,
you will need to act quickly to press
the button at just the right moment! In
these circumstances a Peak Voltage
Detector can be of great help. As its
name implies, it detects the maximum
(or peak) voltage fed to its input during
a period of time, and shows this value
on the meter as a steady reading. The
circuit is shown in Figure 1.

Essentially it consists of the unity -
gain voltage follower described in No.
4, with the addition of a diode (D1)
and capacitor (Cl). This circuit uses a
531 op -amp which has a very high
'slew rate'; this is the maximum rate at
which output can change. For the
531, the slew rate is 12V/us
compared with 1V/us for the 741 op -
amp. When a rising voltage is applied
to the non -inverting input (pin 3) the
output at pin 6 rises rapidly. It
continues rising so as to bring the
voltage at the inverting input (pin 2) to
the same value as that at the non -
inverting input. The feedback to the
inverting input is by way of the diode
D1, so the voltage actually fed to the
inverting input is approximately OV6
lower than output voltage at pin 6.

The positive swing of the output
continues until the output is OV6 less
than the input voltage, at which time
the voltage at point 'A', and at pin 2,
is exactly equal to the input voltage.
Now, as the input voltage continues to
rise, the output rises correspondingly
and the capacitor becomes charged to
that voltage, but the voltage is
indicated on the meter only if the rate
of rise is slow enough for the needle to
follow it.

If the input voltage now falls, the
output from pin 6 also falls, but
because of the diode this can have no
effect on the voltage at point 'A'. The
capacitor retains its charge more -or -
less without loss for a period of several
tens of seconds and, during this time,
the meter needle has a chance to
catch up with voltage changes,

INPUT 4

SVV1a

IBV
131 -
9V

OV

B2 -
9V

fo
SW11,

D1

Cl 2
100u

Figure 1. Another simple circuit; Peak Voltage Detector.

NOTES:
1C1 = 531
01 = 1N4148
511 - 10V FSD

displaying the peak voltage that was
reached. If the input voltage then
increases and exceeds the previous
maximum, the needle will show the
increased peak reading.

Following a peak input, the charge
slowly leaks away from the capacitor
and the meter reading slowly falls. The
rate at which this happens depends
mainly on the current taken by the
meter itself. If the meter has a 20kR/V
coil and is on its 10V range, and if the
peak voltage reading is + 5V, the
leakage current through the meter is
25uA. To this must be added a
leakage of about 8uA through the
capacitor, if it is an aluminium
electrolytic type. Reverse leakage
through the diode is less than 0.01 uA
and so can be ignored; a further
0.25uA leaks away to the inverting
input. At this rate of leakage, a reading
of + 5V will have dropped by
approximately of OV33 at 1 second
after the peak. This sounds rather
rapid, but it is quite easy to see the
value to which the meter needle rises
before it begins to fall, and a usefully
accurate reading can be obtained -
after all, the pulse that initiated the
reading may have lasted for only a few
milliseconds. However, ways of
reducing leakage will be discussed
later.

Resetting
The rate of fall of the needle becomes
reduced with time, and may take
several tens of seconds to return to
zero. It is convenient, therefore, to fit a
Reset button, SW2. When this is
pressed the capacitor is immediately
discharged and the meter reading
returns to zero. Capacitor C2 is the

frequency -compensating capacitor,
needed with this op -amp to maintain
constant gain over a wide range of
frequencies.

Using The Circuit
Switch on the power and select the
voltage range required on the meter.
Join the input terminals together; the
output should read OV - if not, adjust
RV1. Now the input terminals should
be connected to the appropriate points
of the circuit to be monitored. The
meter indicates the maximum voltage
attained during the period of
monitoring. To begin a new period,
press the Reset button briefly.

Reducing Leakage
Although the circuit is perfectly
adequate for most purposes there may
be occasions when you want to have
plenty of time in which to carefully
read the peak value. As the discussion
above showed, the greatest leakage is
through the meter coil. The obvious
way to eliminate this is to replace the
meter with the complete Very-High-
Impedace Voltmeter circuit described
in Pop Amps No. 4. At a 5V peak, the
leakage to this circuit will be only 5uA,
assuming you are using a CA3140
operational amplifier in the very -high -
impedance circuit. With 531 as peak
voltage detector followed by a
CA3140 as high -impedance
voltmeter, the rate of fall from a 5V
peak is only 0.08V/s, giving you
plenty of time in which to take your
reading. The only serious leakage is
through the capacitor, especially if it is
old. If you find that the rate of fall is
still too great, try replacing the
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B1
9V

B2
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0
0
0

0

0
0

SW2

METER

Figure. 2. The component layout, viewed from the top; track cuts are marked by a
circled "X".

-t9V 0

INPUT

OV 0

9V 0

Figure 3. Better performance is obtained by using the Peak Voltage Detector
together with the High Impedance Voltmeter.

PIN 3 PEAK VOLTAGE
DETECTOR
(POP AMP 5)

PIN 6
VERY HIGH

PIN 3 IMPEDANCE
VOLTMETER
(POP AMP 4)

PIN 6

0 M1

capacitor with a new one or, better
still, replace it with a tantalum bead
capacitor (100uF, 10V1. When using
two amplifier ICs they can share the
+ 9V and - 9V power supply; the
complete inter -board wiring is shown
in Figure 3.

Parts List

HE

POTENTIOMETERS
RV1 10k

min. horizontal preset

CAPACITORS
C1 100u

10V electrolytic
C2 100p

polystyrene

SEMICONDUCTORS
IC1 531

op -amp
D1 1N4148

MISCELLANEOUS
M1 10V FSD
SW1 DPST

toggle or slide
SW2 SPST

push -to -make
Stripboard, 63 x 25 mm (24 holes x
10 strips); 2 x 9V batteries + clips; 4
x 4 mm sockets; terminal pins, wire,
solder etc.

MODULES FOR SECURITY Et MEASUREMENT
INTRUDER ALARM CONTROL UNIT

CA 1250
This exciting new module offers all the possible
features likely to be required when building an
intruder alarm system. Whether used with only 1 or
2 magnetic switches or in conjunction with several
ultrasonic alarm modules or infra -red units, a really
effective system can be constructed at a fraction of
the cost of comparable ready-made units. Supplied
with a fully explanatory Data Sheet that makes
installation straight forward, the module is fully
tested and guaranteed.
available in kit form [16.95 * VAT '

 Built-in electronic siren drives 2 loud speakers  Stabilised ouput voltage for external units
 Provides exit and entrance delays together  2 operating modes - full alarrn/ann-tamper and

with fixed alarm time panic facility
 Battery back-up with trickle charging facility  Screw connections for ease of installation
 Operates with magnetic switches, u/sonic or  Separate relay contacts for switching external

I.R. units loads

 Anti -tamper and panic facility  Test loop facility

DIGITAL VOLTMETER MODULE DVM 314
Fully built 8 tested

 Positive & negative voltage with an FSD of
999mV which is easily extended

 Requires only single supply 7-12V
 High overall accuracy - 0.1% + 1 digit
 Large bright 0.43- LED displays
 Supplied with full applications data

With this fully built and calibrated module a wide range of accurate equipment such as multimeters,
thermometers, battery indicators etc. can be constructed at a fraction of the cost of ready-made units. Full
details are supplied for extending the voltage range, measuring current. resistance and temperature.
Fully guaranteed, the unit has been supplied to electricity authorities, Government departments, etc.

Temperature Measurement Kit DT.10 £2.25 + VAT
Using the I.C. probe supplied, this kit provides a linear output of 1OrriV°C over the temperature range
from 10°C to + 100°C. The unit is deal for use in conjunction with the DVM module providing an
accurate digital thermometer.

Power Supply PS.209 £4.95 + VAT
This fully built mains power supply provides two stabilised isolated outputs of 9V,250mA each. The unit
is ideally suited for operating the DVM at Temperature Measurement module.

ULTRASONIC
ALARM
MODULE
US 4012
Fully built
Et tested

Adjustable range
from 5ft. to 2 5ft.

A really
effective fully built

module containing both
ultrasonic transmitter and

receiver and circuitry for providing
false alarm suppression. This module,

together with a suitable 12V power supply
and relay unit as shown, forms an effective

though inexpensive intruder alarm. Supplied with
comprehensive Data Sheet, it is easily mounted in a

wide range of enclosures. A ready -drilled case and necessary
hardware is available below.

Power Supply Et Relay
Units PS 4012 £4.2 5 + VAT

Provides a stabilised 12V output and relay with 3A
contacts. The unit is designed to operate one or two
of the above ultrasonic units. Fully built and tested.

Siren Module
SL 157 £2.95 + VAT

Produces a loud and penetrating sliding tone operat-
ing from 9-15V. Capable of driving 2 off 8 ohm
speakers to SPL of 110db at 2M.
Contains an inhibit facility for use with shop
lifting loops etc. or other break to activate
circuits

Add VAT Et 50p post and packing
to all orders.
Shop hours 9.00-5.30 p.m.
(Wed. 9.00-1.00 p.m.)
Units on demonstration - callers
welcome. S.A.E. with all enquiries

Hardware Kit
HW 4012 £4.25 + VAT
A suitable ready -drilled case with the various mount-
ing pillars, mains switch socket and nuts and bolts.
Designed to house the ultrasonic alarm module
together with its power supply.
Size. 1 53rnm x 120mm x 45mm

* ACCESSORIES *
3 -position Key Switch for use with
CA 1250 supplied with 2 keys

Magnetic switch (with magnet)
5" Horn speaker for use with CA1250
and SL157

£3.43

f 1 17

[4.95

RISCOMP LiMiTED
Dept. HE2
21 Duke Street,
Princes Risborough, Bucks.
Princes Risborough (084 4416326
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EXCLUSIVE OFFERS!

MULTIMETERS

bonus for all orders
received by 28/2/83.

7206 20K/Volt, 19 7081 50K/Volt, range 2050 50K/Volt plus
ranges. doubler Hie Tester

gifsewith SG402 with CS1566A60 with CSI820
below. below below

PUS FROM011126;See
above

Mini stereophones
with every

7206/7081 /2050
IState 3,i2mm or 1/4"

jack plug)

TRIO 20 MHZ DUAL TRACE SCOPES
140mm Tube: OC to 20 MHZ:5mV sensitivity: CH2 Invert
CS1820 Delayed sweep: 0.2,usec to 0.5
sec Sweep: Modes CHI, CH2. DUAL and Ei 19
ADD. List Price £539.00 inc.. VAT. - SAVE
Our Price £420 ina VAT IUK c/p £41 1--VNr--
CS1566A NOR, AUTO, VIDEO: 0.5-usec
Sweep: Modes Cflt. CH2, ALT. CHOP and
ADD. List price £368.00 Inc. VAT.

Our Price £299 inc. VAT (UK c/p £41

SAVE 09

SPEAKERS & TWEETERS

HIF2OESM 8 ohm
30/50 watt Bass/

Midrangs 8" £5.95
(UK c/p El 201

HIF2OESM 4 ohm

Version 8" £4.95
(UK c/p £1 .201/Q

''HT25 21/4" 8 ohm C168' '''
15 watt tweeter 3 way 8 ohm 15 watt 5,1300 40 watt HT315F 5" x 3 k," 8 ohm

£1.95 crossover £1.25 version £1.75 30 watt tweeter

(UK c/p Tweeters & Cr0 sovers 65p per 1-3 items', £3.95

'Optional probe X 10 09.451

it Mini stereophones as above
fri for purchases of £10.00 or

more from this advertisement.

PH30 3" 8 ohm 15

watt tweeter £2.20
HIF878SM 4" 8 Ohm
30/50 watt midrange

£4.95 (UK c/p 65p(

STEREOPHONES  MEGAPHONES  P.A. HORNS
331S 10 watt mega- CH66 6" 10 watt 8
phone with siren ohm PA Horns ,c8,95

ea
441 -..is £32.95 £6.95 (UK c/p 66P1
ILIK c/p El .051

331 without siren

£28.95
(UK c/p £1.051

Car Speakers
SP25/4 10oz 4 ohm

£6.50 ta'95-
CR852010 to 20 IUK c/p El 051

watts 5" Tapped 4 and CRB130 20oz 8 ohm
8 ohm 20oz Eta:95- U1,95

£7.95 pair £7.50
(UK c/p £1.05) (UK c/p 01.051

M112 Stereophones
padded earpieces:
mono/stereo switch:
'nI. controls. ,8:45-

£3.95 (UK c/p 65p(
700 Mains TV boosters
back of set r7 -995

E5,95 (UK c/p 6501
TMB Masthead (2 TV's)

IUK c/p
£12.95 85p)

SG402 100KHZ to 30 MHZ DON'T FoRGE7.
6 band Trio RF Generato int/ext. mod. var iable T cum,
op to tOOmV. AM int 400 HZ mod.

YOUR
List price £71.00 inc. VAT FREE BONUS
Our price£59.95 Inc. VAT (UK c/p £21

ORDER BY POST OR PHONE OR CALL IN AND SEE FOR YOURSELF
WELL WORTH A VISIT! ALL OFFERS LIMITED QUANTITIES E& OE

AUDIO ELECTROnICS tiut:i7d1 te

TEL: 01-724 3564
301 EDGWARE ROAD, LONDON W2 1BN,
ALSO AT HENRYS RADIO.

404/406 EDGWARE ROAD, LONDON W2

Order by Post wan CHEQUES, ACCESS,
VISA or Teleo.,.
lo 10 dmys or eel*, Nniess

l IIMICUNCM, .

L.

VISA 414L11:*
7 HUGHENDEN

ROAD, HASTINGS,
TN34 3TGISUSSEX,

111731E6a.
Telephone:

HASTINGS (0424)
l 'TO 436004

ELECTRONIC KITS
Fps( & Packing 5up for KS kits, 75p for UK kits, Et.00 for Cabmen. Send 20p S.A.E.for

:catalogue of our extensive range of kits & Cabinets. Trade, Educational & 'Komi enquiries
i wok ome

{

I

At

KS 100 KS 200
Mini F.M. transmitterMini VHF Super -regenerative

receiver
88-108 MHZ 9V D.C.

6.27 inc VAT

88-108 MHZ 9V D.C.
(Not licenceable in U.K.)

£7.37 inc. V.A.T.

i UK 108
Miniature F.M. transmitter.

i Not licenceable in U.K.
1

£9.46 inc. V.A.T.

,.........4

KS 370
2 Tone Siren, output 10W at

4 ohm, 6W at 8 ohm. 100
DBM

i £5.27 inc VAT

UK 875
Capacitive Discharge
Electronic Ignition

£21.54 inc VAT

; UK 150
i Amplifier Output
r

(Mono
E9.46

Voltmeters
Et Stereo)
inc VAT

UK 114/U
20W Integrated Circuit
Amplifier, req 32V D.C.

power
I £8.42 inc VAT

UK 232:
Antenna Amplifier for

AM/FM
16.27 inc VAT

. ...

i UK 502/U
MW -LW Radio Receiver

i E7.37 inc VAT

I

KS 272I 6 Chan High Power VU Unit
3001N per then
£15.79 inc VAT

1

v.'.

UK 11/W
Electronic Siren (ready

assembled) 12V DC
i £10.52 inc VAT

KS 142
LED VU Display 0.3V -1.3V,

5-12V D.C.
£9.12 inc VAT

233
rar Radio Antenna Amplifier

for AM/FM
i E5.27 inc VAT

x..

S/
UK 558

600MHZ Prescaler
68.42 Mc VAT

i

KS 238
3 channel microphone

300W per channel, 240V A
operated sound to light,

.C.
£11.58 inc. V.A.T_

AL

KS 240
3 channel sound to light,

output 3 x 1KW 240V
£13.70 inc VAT

KS 260
3 channel chase light, 1KW

per channel, 240V A.C.
£10.52 inc. V.A.T.

KS`0
12V -0.5A stabilized power

supply
£7.37 inc. V.A.T.

fir fp

KS 490 iff
Nicad battery charger,

10-20-45-150 mA, 15V D.C.
max 240V A.C.

6.42 inc. V.A.T.

UK 380
Digital tuning indicator

£37.88 inc. V.A.T.

i Ir

KS 420
Digital D.C. voltmeter,
999MV-999V, 0.5V D.C.

£17.89 inc. V.A.T.

.

I"'
,,

:set
is

KS 300
Westminster chimes,

(Big Ben)
£9A8 inc. V.A.T.

...
0 0

 9
se.  s

UK 562
Transistor and diode taster

£14.73 inc. V.A.T.

e
..

.,.

KS 166
Dusk Switch 9V D.C.

Switches 240V -6A max
£12.63 inc VAT

liglill1111111.

3305-00
Instrument Cabinet H 54mm,

W 82mm, L 146mm
E5.27 inc VAT

All Aluminium

11

' r

 11---------'
3005-70
Instrument Cabinet. H 68mm,

W 263rnm, D 216mm
£11.58 inc VAT

i All aluminium

3003-00
Heat Sink Box,

72mm, L
E5.00 inc

1011
H 78mm, W

143mm
VAT
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SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS

1983 CATALOGUE NOW AVAILABLE
SEND LARGE SAE + 75p TO ADDRESS BELOW

CRIMSON ELEKTRIK 11111

PROFESSIONAL AMPLIFIER MODULES
NOW AVAILABLE OVER THE COUNTER!

NEW TELETEXT KIT NOW AVAILABLE
WITH PRESTEL ADAPTER (OPTIONAL EXTRA)

BASIC KIT £120

PRODUCTS ABOVE AS FEATURED IN RECENT
ELECTRONIC EXHIBITIONS

VELLEMAN KITS
HIGH PRECISION STOPWATCH K615 £43.13
DIGITAL THERMOMETER K2557 £26.57
INFRA RED DETECTION SYSTEM K2549 £10.63
ELECTRIC DRILL SPEED CONTROL K2577 £7.59

(Prices incl. of VAT)
PLUS MANY MORE KITS IN STOCK - PLEASE CALL AT ADDRESS BELOW TO SEE DISPLAYS

COMPUTER CHIPS NOW AVAILABLE
Z80A CPU £3.20 2732 300NS £7.50
Z80A CTC £3.20 2764 300NS £11.00
Z80A P10 £3.20

PRICES EXCLUSIVE OF VAT

OFFICIAL TEXAS INSTRUMENT SUPPLIER

Sole Distribution BRADLEY MARSHALL LTD. 325 EDWARE ROAD. LONDON W21 BN. TEL: 01-7234242

ROADRUNNER WIRING SYSTEM;
Using this low cost, simple
technique, you will speed up
your wiring times and produce
a very professional result!
Please take advantage of our special

offers and order now!
Used extensively in industry this is a truly professional system ideal

for the home engineer.
EXCLUSIVE INTRODUCTORY OFFERS TO H.E. READERS!
EUROINTROKIT

ONLY
£ 13.50
30% SAVING!
NORMAL PRICE

E19.31

Consists: S/Eurocard, wiring pencil, 4 dill.
coloured enamelled wire bobbins, TCW bobbins,
10 glue strips, 30 press strips, 100 solder pins.

ROADRUNNER IRON
ONLY

£6.15
15% SAVING!
NORMAL PRICE

£7.24

Spec - 240V 17W High temp iron, suitable
for soldering enamelled wire.

Please ask for our 1982 catalogue These offers are fully inclusive of carnage, packing and VAT

We welcome orders using
Access & Barclaycard.

Roadrunner Electronic Products Ltd.
UNIT 3 THE HASLEMERE INDUSTRIAL ESTATE
WEYDOWN ROAD, HASLEMERE, SURREY,
ENGLAND. GU27 1BT.
TEL: 0428 53850

Electronic manufacturers and distributors

10
1L
1 Le la

acs

U)

0

The name to remember
in electronics.
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DigiTester
Part 2: PSU
A simple but versatile power supply for
the DigiTester or other digital circuitry.
THE DIGITESTER is intended to work
with external circuits based on either TTL
or CMOS technology. TTL devices
operate on + 5V supplies, whereas
CMOS devices may be powered by any
supply between 3V & 1 8V with 5, 10, or
1 5V being the most common. Now, in
order for the interface between the circuit
under test and the DigiTester to work cor-
rectly, both must operate from com-
parable voltage supplies. Accordingly,
the power supply for the DigiTester has
been designed to switch between + 5,
+ 10 and + 1 5V. In the event that you
find yourself needing to test CMOS cir-
cuitry operating on some other voltage, it
is possible to change one or more of the
standard voltages provided by the
DigiTester supply; small differences in
voltages can usually be tolerated, eg the
circuit under test supplied from + 9V with
the DigiTester switched to 10V lit should
always be higher).

The first stage of the PSU of Figure 1,
comprising TI, BR1 and C1, produces

from the mains an unregulated DC supply
of about 20V. TI is a toroidal transformer,
chosen for its convenient size and moun-
ting requirements, and has other advan-
tages of low 'hum' and low stray
magnetic fields. If you find yourself
unable to afford the slightly higher cost of
such a transformer then a conventional
laminated transformer of a similar
specification may be substituted.
Resistor RI and the LED are present pure-
ly to indicate whether the supply is on or
off.

The three voltage supplies are provid-
ed by three low cost regulator ICs, type
7805 5V regulators. IC 1 has a 10V Zener
diode in series with its common or Ground
lead so that the output of the regulator is
maintained at 1 5V (5+ 10). In a similar
way, IC2 is made to provide a 10V
regulated supply. Note that the input
voltage to IC2 is the output of IC1, and
that the input of IC3 is the output of IC2.
This ensures that the voltage differential
from input to output, for any of the

,thy

C2

ct

INK
IC3 lifcjik/

RI

240V AC

F1

[1

RED

°I),

Figure 2. The PCB component overlay. In use, the board should be mounted in a simple case, using the four mounting holes. A
third Zener can be substituted for the link in common lead of IC3 to provide a voltage other than 5V, if required.
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BOUT

240V
AC

FS1

ORANGE

ORANGE

T1 RED

ov

Figure 1 . The PSU circuit; component values are given in the Parts List.

regulators, is limited to a maximum of
about 5V. When, for example, current is
consumed from the + 5V line it passes
from the unregulated supply through ICI,
IC2 and IC3, so that the three ICs
dissipate similar amounts of heat due to
the comparable voltage drops. In this way
the ICs may operate with only a small
heatsink each - if a single regulator were
to be switched by Zeners in its common
lead over the required range, its dissipa-
tion at 5V output would be considerable;
or else it would be necessary to switch a
multi -tapped transformer. It is recom-
mended that, with the heatsinks as
shown, the total output current be limited
to about 500mA, which is more than ade-
quate for the CMOS circuitry of the
DigiTester.

The output voltages may be changed if
required by changing the value of ZD1 or

ZD2 10/P = V(ZD) + 5V). The switch,
SW1, is used to select the required
operating voltage for the DigiTester.

Last month we introduced the
DigiTester project, describing it as a
series of modules that could be
connected together to form a highly
flexible and useful piece of test
equipment. This is still our intention but,
unfortunately, severe problems have
been encountered in devising a cheap,
effective method of connecting the
modules together; our first method ("so
simple it has to work!". . . ha!) turned
out to be extremely awkward.
Therefore, the remaining parts of the
DigiTester project are being temporarily
postponed until the larger problem has
been solved.

HE

Parts List
RESISTORS
(All Y2 watt carbon)
R1 1k2

CAPACITORS
C1 2200u

35V electrolytic
C2,3,4 lu

25V tantalum

SEMICONDUCTORS
IC 1 , 2 , 3 7805

5V regulator
BR1 W005

50V/1A bridge
ZD1 10V/400mW

Zener diode
ZD2 5V1/400mW

Zener diode
LED1 any LED

20mA max.

MISCELLANEOUS
T1 0 - 15V, 0 - 15V

toroidal transformer, 30VA
SW1 rotary switch

single pole, three-way
2A anti -surge fuse; 20mm PCB
mount cartridge fuse holder; PCB
mount cable clamp; heatsinks; PCB,
wire, solder etc.

BUYLINES page 34

Guess who builds this great

J

3Logic Probe...YOUR,riyE1 .25
With this easy -to -build Logic Probe Kit from GSC and just a
few hours of easy assembly - thanks to our very descriptive
step-by-step manual - you have a full performance logic
probe.

With it, the logic level in a digital circuit is indicated by light
from the Hi or Lo LED; pulses as narrow as 300 nanoseconds
are stretched into blinks of the Pulse LED, triggered from
either leading edge. You'll be able to probe deeper into logic
with the LPK-1, one of the better tools from GSC.

GLOBAL SPECIALTIES CORPORATION II NE EN ism EN- Es EN um EN nu EN- o- me eme im ii
GLOBAL SPECIALITIES CORPORATION. DEPT 14Z

I
III

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. I
Name IAddress

G.S.C. (UK) Limited, Dept. 14Z I Inc P&P and 15% VAT I enclose cheque' FREE Catalogue I
Unit 1, Shire Hill Industrial Estate, 1 LPK-1 £16.38 PO for £ tick boxfl ISaffron Walden, Essex. CB 1 1 3AQ. si Phone your order with Access, Barclaycard

Telephone: Saffron Walden (0799) 21682L or American Express Card No Expiry date

TRIPx R17477 EN MI Ell =I IIIM =I = MII= OM III MI = MI =I IIM IIMi

5.1 rw.

:!fit

Complete,
easy- to- follow
instructions
help make this a
one-night project.
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I-COMPUTER CONCEPTS
Jaispp CGiarratana

41*w-- 40

Published by Commodore Business Machines and Howard W.
Sams, this illustrated manual gives thorough, step-by-step
instructions on how to use this advanced personal computer,
even if you are a complete newcomer to computing. Begin-
ning BASIC programming, advanced BASIC, advanced colour
and graphics, creating sound, and data handling are among
the topics covered.
£10.35 175 pages 672.22010-5

Computer Assisted Home Energy
Management
Paul E. Field
This practical guide to measuring energy consumption in the
home includes hardware details for a buffered microcomputer
interface, an interrupt driven time -of -day clock, a heat loss
calculator and a thermometer port for measuring eight
separate temperatures.
£12.75 182 pages 672-21817-8

Don Lancaster's Micro Cookbook
Volume I-Fundamentals
Explanations of number systems, hardware and software,
practical information on mainstream codes and standards,
electronic memory, and microcomputer applications are
among the many subjects explained in this illustrated
cookbook.
£12.75 382 pages 672-21828-3

FORTH Programming
In FORTH -79 and fig -FORTH

Leo J. Scanlon
Starting with fundamental concepts, this book introduces
more complex subjects step-by-step so that you can use
both of the popular FORTH dialects-FORTH-79 and fig-
FORTH-to write software. The book includes over 50
programs.
£13.55 246 pages 672-22007-5

Modern Computer Concepts
Joseph C. Giarratano
Illustrated with photographs, line -drawings and tables, this
book explains hardware systems and the most important
features of modern computer technology. Topics covered
include memory devices, CPUs, magnetic memories, data
communications, computer networks and architecture, and
videotex, etc.
£18.35 300 pages 672-21815-1

Real -Time Control with the TRS-80
Russell Genet
Using the TRS-80 Model I for examples, this practical illus-
trated handbook shows you how to develop a real-time data -
logging or control system that is reliable, fast and sophisticated.
Russell Genet explains remote keypad and video monitors,
counters as timers, delay devices, stepper motors, and many
techniques to ensure efficient error -free operation.
£11.95 166 pages 672-21831-3

Christopher Titus, Jonathan Titus
and David Larsen
Full information and circuit diagrams are given to let you use
the STD system for controlling instruments or processes
and for acquiring data from electrical devices. The book
contains assembly language software for Z-80, 8080/8085
and 6800 based microcomputers.
£11.15 286 pages 672-21888-7

8080A Microcomputer Interfacing
and Programming
Second Edition
Peter Rony
With a detailed discussion of the entire 8080 instruction set,
this revision of the 8080 Bugbook explains device select
pulse generation, clock cycles and timing loops, internal
operations of the 8080 chip, microcomputer input and output,
and interrupt servicing.
£14.35 506 pages 672-21933-6

Prices are correct at the time of going to press but may be subject to change,

66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4RG, England.
Exclusive distributors of Howard W. Sams books in the U K and Europe.

Available from leading bookshops, computer stores and these Sams Books stockists:

Aughton Microsystems
8 Princes Street
Southoon. Merseyside

Business and Electronic Machines
7 Castle Street, Edinburgh

Byteshop Computerland Ltd.
P.O. Box 2
St News, Huntingdon

Cambridge Computer Store
1 Emmanuel Street, Cambridge

Comprite Ltd.
Thome House
Laisterdyke, Bradford

Datron Micro Centre
Duckworth Square
Derby,

Datron Micro Centre
189.191 Glossop Road
Sheffield

Furness Computer Services Ltd
87 Dalton Lane
Barrow.in.Furness

Micro -C
5-11 Martineau Way
Union Street, Birmingham

Micro -C
Unit 2, Channons Hill
Industrial Estate
Fishponds, Bristol

Micro -C
127 Charles Street
Leicester

Micro -C
23 Hampstead Road
London NW1 3JA

Micro -C
Units 91-93
Arndale Centre
Luton

Micro -C
19 Brown Street
Manchester

Micro -C
31-35 Blagdon Road
New Malden, Surrey

Micro -C
2 Wheeler Gate
Nottingham

Micro -C
10.11 Bargate
Southampton

Micro -Print
59 Church Street
Stoke-on-Trent

Mid -Shires Computer Centre
68 Nantwich Road
Crewe

Silicon Centre
Pictaural Electronics Ltd
21 Comely Bank Road
Edinburgh 4

Tomorrow's World
Grafton Arcade
Grafton Street
Dublin 2
and

Unit 68
ILAC Centre
Henry Street, Dublin 1

Tryfan Computers
62 High Street
Bangor, Gwynedd

Tryfan Computers
57 Madoc Street
Llandudno

Watford Technical Books
105 St Albans Road
Watford
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Look in the Book
A guide to the people who produce books about electronics.

WAS IT NOT ISAAC AZIMOV, best
known as a prophet of the technological
future, who once decided to look closely
at the most effective way of storing and
absorbing information for everyday use,
and came to the conclusion that the ideal
'information module' very much resembl-
ed a book?

Well, Azimov may have had a vested
interest in his support for books, but their
appeal is unlikely to be outstripped by in-
formation technology for a while yet. Por-
table, compact, with all the information
instantly and simultaneously available,
even (if you are not one of those people
who regard writing in margins as a form of

depravity second only to carving your
name on ancient monuments) user -up -
datable! As if to prove a point, one boom
area in books is variations on the theme of
'teach yourself to program a microcom-
puter'.

Which brings us to the subject of
books written specially for the hobby
engineer or programmer. Up till now, it
has often been hard for hobbyists, espec-
ially in remote corners of the country, to
find out just what books are available, and
where. There are very few specialist pub-
lishers or bookshops for electronics,
amateur radio and microcomputing.
We've done our best to round them up

here and give them a chance to introduce
their wares.

To get more news of contents, prices,
titles etc., you can write to the publisher
for a catalogue. Having got the infor-
mation and made your choice, you could
order straight from the publisher, but it's
normally better to order through a local
bookshop, as publishers are geared to
supplying bookshops, and you will pro-
bably find it quicker, and even cheaper.
Otherwise, you may end up having to pay
quite heavy postage charges.

Let's let the book people speak for
themselves.
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Babani
Bernard Rabani (publishing) Ltd. has had
over 40 years of experience in
publishing radio, electronics and com-
puter books, having evolved from the
original Bernards Publishers Ltd., which
was founded by the late Mr. Bernard
Babani in 1942. We offer one of the
largest ranges of titles available, which
covers practically every aspect of radio,
electronics and computing. If you send
us your name and address we will send
you our latest catalogue completely free
of charge.

Our philosophy is to offer the best
value possible in technical books and the
majority of our titles are no more expen-
sive than ordinary fiction paperbacks,
averaging about £1.95 in price. We are
able to achieve this remarkable value by
printing enormous quantities and by us-
ing the latest editorial and paperback
production techniques.

We feel that the following books will
be of special interest to beginners and
young electronics hobbyists:

227: Beginners Guide to Building
Electronic Projects by R A Penfold
(£1.95). The purpose of this book is to
enable the complete beginner to tackle
the practical side of electronics, so that
he or she can confidently build the elec-
tronic projects that are regularly
featured in the popular magazines and
books. Subjects such as component
identification, tools, soldering, various
constructional methods (Matrixboard,
Veroboard, PCB), cases, legends, etc.,
are covered in detail and practical ex-
amples in the form of simple projects are
given.

BP48: Electronic Projects for Begin-
ners by F G Rayer (£1.95). Contains a
wide range of easily made projects with
a considerable number of actual compo-
nent and wiring layouts to aid the begin-
ner. A number of the projects have been
arranged so that they can be con-
structed without any need for soldering.

BP92: Electronics Simpified -
Crystal Set Construction by F A Wilson
(£1.75). This is a book especially writ-
ten for those who wish to participate in
the intricacies of electronics more
through practical construction than by
theoretical study. It is designed for all
ages upwards from the day one can read
intelligently and handle simple tools.

BP97: /C Projects for Beginners by F
G Rayer ( £1.95). This book offers a
range of fairly simple projects based
around a number of popular inexpensive
linear and digital integrated circuits.
With most of the projects, complete
layout and/or point-to-point wiring
diagrams are included to help simplify
construction.

BP107: 30 Solderless Breadboard
Projects - Book 1 by R A Penfold
(£2.25). A solderless breadboard is
simply a special board on which elec-
tronic circuits can be built and tested.

The components used are just plugged
in and unplugged as desired. The 30
projects featured in this book have been
specially designed to be built on a
Verobloc breadboard. Wherever possi-
ble the components used are common
to several projects, hence with only a
modest number of reasonably inexpen-
sive components, it is possible to build,
in turn, every project shown.

BP115: The Pre -Computer Book by F
A Wilson (£1.95) (To be published in
1983). Aimed at the absolute beginner
with no knowledge of computing, this
entirely non -technical discussion of
computer bits and pieces and program-
ming is written mainly for those who do
not possess a microcomputer but either
intend to one day own one or simply
wish to know something about them.

Write to Bernard Babani (publishing)
Ltd., The Grampians, Shepherds Bush
Road, London W6 7 NF.

Cambridge Learning
Cambridge Learning was formed in
1974. Current 'teach yourself' and
'made simple' books were neither sim-
ple nor interesting, so CL was dedicated
to providing self -instruction courses for
beginners in computing and electronics.
All these courses use the 'programmed
learning' technique, where the student
is tested throughout the text with short
questions whose answers are given im-
mediately, at the .top of the next page.
This form of testing provides much more
interest for the reader, because the
questions are so frequent (at least one
per page) and everyone enjoys answer-
ing correctly.

CL's list now contains some 20 titles
which are thoroughly tested on a likely
selection of people before being publish-
ed. A true beginner can pick up a CL
book knowing that all chance of becom-
ing stuck has been minimised - there is
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nothing more frustrating than trying to
grasp a subject from a text which
assumes some arbitrary amount of prior
knowledge. For this reason, every CL
course covers all aspects of its subject,
even those which are considered too
simple for most 'teach yourself' books.

Digital Computer Logic is a theory
course for absolute beginners. It has this
year been completely revised, and now
provides instruction in the following
subjects: number systems, gate logic,
boolean algebra, de Morgan's laws,
flipflops, counters, shift registers. No
prior knowledge is assumed other than
arithmetic.

Superkit is a practical course which
covers the same ground as DCL, but lets
students see the results for themselves
by building each circuit (around 50 ex-
periments) on a breadboard. The kit was
designed to be cheap, safe, and reliable.
There is no soldering involved so com-
ponents may be re -used, and all
mistakes made good. Power supply is
from a dry battery so children may use
the kit and learn as they enjoy
themselves. The kit contains: instruc-
tion manual, breadboard, seven TTL in-
tegrated circuits, and many other com-
ponents, all in a pocket -sized wallet.

Digital Computer Design is a more
advanced theory course in digital elec-
tronics, but that should not be taken to
mean 'more difficult'. All the theory
covered in the beginner's course is
repeated here at a faster pace, after
which the more leisurely style is
adopted to describe the new material.
This course teaches how a processor
can be made from the basic building
blocks of logic gates. Topics covered in-
clude: Karnaugh mapping, full adders
and subtractors, Schmitt triggers,
number processor, microprogram con-
troller, memory, microcomputers, pro-
gramming.

Superkit II is being introduced to run
parallel with the theory in Digital Com-
puter Design. It is a supplement to the
beginners' Superkit and utilises the
same breadboard.

Computer Programming in BASIC is
CL's popular course in four volumes
which gives the beginner a working
knowledge of the BASIC language, with
or without a computer.

Microprocessors CL's latest course
describes the logic behind
microprocessors, their method of con-
struction, and how they may be pro-
grammed.

Please send for a booklist to Cam-
bridge Learning Ltd., FREEPOST Unit
93, Rivermill Site, St. Ives, Cambs PE1 7
4BR.

Gower Publishing
Gower Publishing has recently brought
out a new series of paperbacks for
novice micro owners, aptly titled the
"Learning to Use" series. Costing
around £4.95 each, the books are simp-
ly written and take the user through the
stages of controlling the machine, pro-
gramming it and creating graphics, with
appendices on where to obtain add-ons,
and a glossary. The aim is to allow the

Robin Bradbeer

EcatitizatiGe
ItmEwnentitt

comPy,T

user to become acquainted with the
machine quickly and without confusion.
Titles already in the series are Learning
to Use the BBC Microcomputer, Learn-
ing to Use the PET Computer, Learning
to Use the VIC-20 Computer, Learning
to Use the ZX81 Computer, and Learn-
ing to Use the ZX Spectrum, with others
in the pipeline.

Another title of interest to some
Hobby readers is The Personal
Computer Book by Robin Bradbeer
(£9.50 hardback, £5.95 paperback),
which explains the possiblities and
pitfalls of the personal computer, and is
a useful reference book before and after
buying a system. The updated editing
(1982) includes a survey of over 60
micros currently on the market.

Gower's main line is books for
computer professionals, including
books on computers in the office and
computers and the law. They also
publish essays, and a bibliography, on
microcomputers, and a bibliography
specifically for the PET, which covers
290 issues of 17 different magazines.

For a catalogue and information
contact Colette Manning, Gower
Publishing Co. Ltd., Gower House, Croft
Rd., Aldershot, Hants GU1 1 3HR.

Keith Dickson
Keith Dickson Publishing was founded
three years ago as a specialist publisher
of electronics books for the amateur
enthusiast and the technician, and last
year acquired the Norman Price list of
electronics textbooks for the radio and
television technician.

Of our recent publications,
Introducing Amateur Electronics, by I R
Sinclair (£3.50), has proved extremely
popular with those who have just taken
up electronics as a hobby. For those
who are studying a City and Guilds or a
TEC course on electronics our three
volumes Electronics Servicing 1, 2, and
3, published under the Norman Price
imprint, have been very successful.

We will gladly send anyone who is
interested a copy of our free catalogue
listing the 40 or so books currently in
print and add their names to our mailing
list for information on new titles as
published.

Write to: Keith Dickson Publishing
Ltd., 17 Hendon Lane, London N3 1 RT.

Melbourne House
Melbourne House Publishing, a well
established publishing company which
in recent years has been concentrating
on software for microcomputers, is now
the largest international micro software
company. In an ever changing, fast
moving market, Melbourne House has
always been amongst the first with
computer software in the popular micro
market and the company is committed
to providing software for the ZX80,
ZX81, Spectrum, VIC20, TRS80 and
Dragon Computers. MH are very proud
of their reputation for software
excellence and have a large team of
professional in-house programmers as
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well as seeking out the most creative of
individual sources. MH has always
encouraged software submissions from
computer users, some of whom have
gone on to write excellent books and
games.

Recent publications for the
Spectrum computer range from titles for
beginners to titles of interest to more
experienced users. Over The Spectrum
(£6.95) contains over 30 programs
using the Spectrum's complete facilities
to the maximum, by providing the full
listing of many exciting arcade
favourites and utilities, business
programs and educational programs
with many programming tips and hints
on extending the graphic capabilities of
the Spectrum.

Dr Ian Logan, winner of the 1 981
Rosetta Stone award for the best
independent product for the Sinclair
ZX80/81, has written three books for
the Sinclair ZX81 and is now involved in
Spectrum research. In Dr Logan's latest
book, Understanding Your Spectrum
( £7.951, he gives a complete overview
of the way the Spectrum operates, both
BASIC and machine language, including
many demonstration programs. This
book has three main aims: to explain in
simple terms how the Spectrum works;
to teach Z80 machine code from first
principles; and to give details of 'Moniter
Entry Points' so that efficient programs
can be written.

Spectrum Machine Language For
The Absolute Beginner (£6.951 is a

book for the novice who wants to write
faster, more powerful, space saving
programs or subroutines. Even with no
previous experience of computer
language, discovering the ease and
power of the Spectrum's own language
is made accessible. Each chapter in-
cludes specific examples of machine
language application which can be
demonstrated and used on the Spec-
trum. The Spectrum software range is
still not complete and MH continues to
spend many hours of research into pro-
viding even more outstanding publica-
tions and games.

MH is also committed to providing
literature and software for the VIC20
computer and their latest publication
called VIC Innovative Computing has
proved to be a very popular forerunner in
the VIC20 market. The author, Clifford
Ramshaw, who is recognised as one of
the most creative programmers for
computer games, brings with great skill
and imagination some of the most
popular arcade games, as well as new
and fascinating programs. The book
contains the complete listing of these
games in a specially designed, easy to
read, format as well as programming
structures to open a new dimension in
using the standard VIC20.

For information write to: Melbourne
House Publishers Ltd., Glebe Cottage,
Glebe House, Station Road, Ched-
dington, Beds LU7 7NA.

3rd Edition

Texas Instruments
Texas Instruments has been producing
data books and text books for more than
a decade, but first came to prominence
as publishers in the early 1970s, when
the first volume of Semiconductor Cir-
cuit Design appeared. This was a classic
marketing move, since it filled a huge in-
formation gap for electronics designers.
The book went to five volumes, each of
which was a sell-out.

Whilst the later volumes of this work
were appearing, TI was already
'popularising' its approach with the first
publication in its 'Understanding' series.
Understanding Solid -State Electronics
was published in 1972, since when a
further nine titles in the series have ap-
peared. They promise to be even more
successful than the original Circuit
Design series. Titles cover digital elec-
tronics, microprocessors, communica-
tion systems, automotive electronics
and virtually all other aspects of compo-
nent and computer system learning.
Each book begins with simple analogies
of the technologies involved, and moves
steadily on - by end -of -chapter evalua-
tion quizzes - to a middle level of learn-
ing in each discipline.

Understanding Solid -State Elec-

tronics, for instance, must be one of the
most popular beginners' textbooks ever
published. Like all other books in the
series, it is available from electronics
distributors and retail component
dealers at £3.95 (plus £1.50 p&p),
with the exception of the latest volume
in the series, Electronic Security
Systems, just published at £1.95 (plus
£1.50 p&p). TI now publishes nearly 30
titles, almost half of which are purpose -
written for complete beginners or those
with only limited technical knowledge.

All books are also available from
Texas Instruments Ltd., Book Depart-
ment, PO Box 50, Market Harborough,
Leics.

Newnes Technical
Books/Butterworth
Newnes is a long established and well
respected name in technical book
publishing harking back to the halcyon
days of the thirties and embracing such
legendary characters as F J Camm. The
Newnes Technical Books imprint covers
a wide range of technical subjects, in-
cluding electronics, computing, video,
radio, TV, automotives, boating,
building and DIY subjects - even exten-
ding as far as horology and gemmology.

Electronics is a specially strong area
and Newnes has the privilege of being
the publisher of Scroggie's Foundations
of Wireless and Electronics - a book
which first appeared in 1936, has gone
through nine editions and has sold over a
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quarter of a million copies. Two series of
electronics construction projects are
available with such titles as Electronic
Test Equipment Projects, Electronic
Projects for Home Security, Projects in
Amateur Radio and Short Wave Listen-
ing. Ian Sinclair's Practical Electronics
Handbook is a particularly popular book.

In the personal computing area -
Robin Norman's ZX81 BASICBooktops
the Newnes best-seller list, with many
other close favourites, such as Com-
puting is Easy, a first-time book for
younger readers wanting to get into per-
sonal computing, ZX81 User's Hand-
book, Programming the BBC Micro and
ZX Spectrum User's Handbook.

There are two major series Questions
and Answers (at £2.50) and Beginner's
Guides (at £4.35) in each of which ap-
pear many books on electronics and
computing.

For catalogue or information write to:
Newnes Technical Books, Butterworth
Er Co., (Publishers) Ltd., Borough Green,
Sevenoaks, Kent TN158PH.

Prentice -Hall International
Prentice -Hall International is the UK divi-
sion of the American publishing com-
pany Prentice -Hall Inc. of New Jersey,
which publishes a wide range of
technical, academic and professional
books. Over 200 electronics and com-
puting books are published each year by
Prentice -Hall and its associated im-
prints, Reston, Reward, Spectrum and
Brady in America, and by Prentice -Hall
International in the UK. The electronics
and computing publications include
numerous books for hobbyists and
home use. Prentice -Hall International
also acts as exclusive distributor in the
UK, Europe and Middle East for the
popular books published by Howard W.
Sams Et Co., Inc.

Among the many electronics topics
covered by Prentice -Hall International
are amateur radio, audio and television,
video, FETs, ICs, OP AMPs,
oscilloscopes, and electronic projects
from energy to security systems. Re-
cent titles include Practical RF Design
Manual, Electronic Music Circuits,
Video User's Handbook (2nd edition),
Power FETs and their Applications,
Building and Installing Electronic Intru-
sion Alarms (3rd edition), Fiber Optics
and Microcomputer Design and Con-
struction.

In addition to electronic titles,
Prentice -Hall has numerous computing
books, for hobbyists and users of per-
sonal computers. The subjects covered
include introductions to computing and
microcomputers, microcomputers in
business, interfacing, operating
systems, programming languages
(BASIC, C, COMAL, FORTH, Pascal
etc.), and popular computers such as
the Apple, ATARI, BBC Micro, Com-
modore 64, PET, TRS-80, VIC and the
IBM Personal Computer. There are also
several books available on the Z-80 and
Z8000, the 6502, 6800 and 68000,
and the 8080 and 8085
microprocessors. Titles published in
1982 that have been particularly

popular are The Apple Personal Com-
puter for Beginners, ATARI Games and
Recreations, BASIC Programming on
the BBC Microcomputer, Computers
and the Radio Amateur, Interface Pro-
jects for the TRS-80, 28000 Handbook
and MC68000 16 -Bit Microprocessor
User's Manual (3rd edition).

For details on Prentice -Hall Interna-
tional's electronics and computing
books please write to Jean Walmsley at
Prentice -Hall International, 66 Wood
Lane End, Hemel Hempstead, Herts
HP2 4RG, indicating your areas of in-
terest.

Watford Technical Books
Watford Technical Books is the only
bookshop in Britain not to stock 'Not the
F -Plan Diet of an Edwardian Country
Parrot'. It was started in 1982 to prove
a point: after years of trying to persuade
booksellers to stock technical books,
the owner, Jeremy Dicks, decided that
the only way to provide a comprehen-
sive service for the hobbyist and the pro-
fessional was to do it himself.

So WTB caters exclusively for the
specialist. The shop only stocks books
on electronics and computing, aims to
have the largest selection in the coun-

try. Books from all the well-known
publishers are kept on display as well as
many from less well-known foreign sup-
pliers.

Standard stock includes everything
from McGraw-Hill's Compilation of
Data Communications Standards at
£190.00 to Babani's Transistor Radio
Fault-finding Chart at 50p. There are
more than thirty different books on the
ZX81 and just about everything publish-
ed by Osborne, Tabs, Byte, Howard
Sams, etc. The aim of the shop is to
allow you to browse at leisure before
making a choice and parting with cash.
However for those unable to visit, WTB
also provides a mail-order service, and a
telephone -order service for credit card
holders.

Some public libraries are quite well
supplied with books in electronics and
computing, but to assist those who are
not, and also for company librarians,
WTB operates a regular information ser-
vice and supplies books to all parts of
the country.

The only problem is that wives tend
to shuffle their feet and tug at their
husbands' sleeves after an hour or so's
browsing. Perhaps we need a small
stock of 'Not the F -Plan . . .

For information, lists, etc. contact
Jeremy Dicks on Watford (0923)
23324 or send an SAE to: Watford
Technical Books, 105 St., Albans Rd.,
Watford, Herts WD1 1 RD.

Others To Check Out
Penguin Books Ltd., Bath Rd., Her-
mondsworth, Middx. publish myriad
books in nearly every field known to
man. Penguins are essentially paper-
backs, although there is a hardback im-
print, Allen Lane. Two books likely to be
useful to hobbyists are A Dictionary of
Electronics by S Handel, and The
Penguin Dictionary of Physics edited by
Valerie H. Pitt.

Pitman Books Ltd., 128 Long Acre,
London WC2E 9AN publish books on a
variety of technical subjects. Essential
Electronics, An A to Z Guide by George
Loveday (£5.95, paperback), designed
to give a clear, concise guide to elec-
tronics terms, components, and pro-
cesses with technical diagrams, is one
title to reach this office in recent
months.

Pan Books Ltd., 18-21 Cavaye
Place, London SW10 9PG have bought
out a book of background information
on computers, Illustrating Computers
(Without Much Jargon) -A Beginner's
Guide to How Computers Work by Colin
Day and Donald Alcock, complete with
cartoons.

And let us not forget the Radio
Society of Great Britain, 35 Doughty
St., London WC1N 2AE, who publish
the Radio Amateurs' Examination
Manual by G L Benbow, now in its 9th
edition, as well as a number of other in-
formative books such as the Amateur
Radio Operating Manual, the Television
Interference Manual and the radio
amateurs' bible, the Radio Communica-
tion Handbook,first published in 1938
and reguarly updated. HE
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SAVE £4.25 by receiving
a FREE magazine binder
when you
subscribe to 0

It's true, by subscribing to Hobby
Electronics you will not only receive
your personal copy direct to your door
for a whole year but also have a
superb A S P magazine binder in
which to keep your copies AND IT'S
FREE!
All you have to do to receive your FREE
binder is book a new subscription or
renew an existing subscription to
Hobby Electronics before 30th April
1983. What could be simpler? Normally
priced at £4.25, these attractive
binders will hold approximately 12
issues of Hobby Electronics.
Not for you any longer the chore of
having to track down dogeared copies
of your favourite magazine, instead
you will merely go to your bookshelf
and they will be waiting for you In
pristine condition.
Don't miss out on this outstanding
offer - subscribe today and receive
your FREE binder within 14 days of
your order being received.

SPECIAL OFFER
Cut out and SEND TO :

94i5f2-1(

-Oro
513, LONDON ROAD,
THORNTON HEATH,

SURREY, CR4 6AR
ENGLAND.

Please send my free binder and
commence my personal subscription to

with the Issue

SUBSCRIPTION
RATES

(tick E as
appropriate)

£11.95 for 12 issues
UK
£13.95 for 12 Issues
overseas surface E
£26.90 for 12 issues
Air Mali

I am enclosing my (delete as necessary)
Cheque/Postal Order/International Money

Order for £
(made payable to ASP Ltd)

OR
Debit my Access/Barclaycard

(*delete as necessary)

Insert card no.

Please use BLOCK CAPITALS and include post codes.

Name (Mr/ Mrs/ Miss)
delete accordingly

Address

Signature

Date

1
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MEON ELECTRONICS
STEREO TUNER MODULE

3 BAND - L.W./M.W./F.M. MONO/F.M. STEREO

* FULLY ASSEMBLED * COMPLETE WITH CIRCUIT DIAGRAMS
FERRITE ROD AERIAL
4 WAY FUNCTION SWITCH
WITH POINTER KNOB
12V d.c. INPUT SUPPLY
OUTPUT O -1V R.M.S. ADJUSTABLE

WAVEBAND COVERAGE:
L.W. 155-270KHz
M.W. 525-1650KHz
F.M. 87.5-108MHz
F.M. SENSITIVITY 2.5uV

PRICE £6.00 (PLUS £1.25 p&p)
2 WAY SPEAKER KIT - High Quality Peerless 6/" Full
Range & 2" Tweeter. 8 25W. Complete with Crossover
Network and Full Wiring Diagram. PRICE £5.75 (PLUS £2 p&p(
3 WAY SPEAKER KIT - High Quality Peerless 8" Woofer &
5" Midrange & 2" Tweeter. 8 40W. Complete with Crossover
Network and Wiring Diagram. PRICE £9.25 (PLUS £2.50 p&p(
BOOKSHELF SPEAKERS - Attractive Teak Veneer Finish
with Black Cloth Front. Fitted with 4 1/2" Pioneer Full Range
Speaker with Metal Dome. High Frequency Port. 8 5 Watt.
Complete with 2 Metre Lead & Plug. Dimensions 350 x 210 x
110mm. ONLY £6.90 PER PAIR (PLUS £2.50 p&p)
ALL GOODS FULLY GUARANTEED. DESPATCH BY RETURN OF POST. PRICES
APPLY U.K. ONLY. TRADE ENQUIRIES WELCOME: CALLERS BY

APPOINTMENT ONLY PLEASE.

MEON ELECTRONICS
49 Wadeson St., London E2 9DP. Tel: 01-981 7834

Revolution in circuit
board maker kits from
leading manufacturer

CIRCUIT MAKER

The CM100 Circuit Maker manufactured by Electroloop provides
everything necessary to produce positive photographic film masters from
same -size published circuit layouts and to make either single or double -
sided boards from these or other positive film masters.
Features
 Economic and simple to use.
 No expensive equipment required e.g. darkroom, UV box, cameras

etc.
 Photographic experience not needed.
 Simple etching process.
 Universal exposure and assembly frame custom -designed,

professional quality.
 Ergonomically designed storage pack which includes free-standing

shelf for chemicals.
 Step-by-step instruction manual, workbench and trouble -shooting

charts provided.
 Special clearing process ensures excellent clear positive film

masters.
 Photoresist available in non -aerosol form to eliminate 'spotting'

when applied to the board.

Mercia Electronics, Coronet House, Upper Well St., Coventry CV1 4AF.

Send for full illustrated brochure
and price details, post to:

!Varna

,Address

Signature

0

rnTn1 COE
ELECTRONICS
Dept HE
Coronet House,
Upper Well Street
Coventry CV1 4AF
Tel: (0203) 58541

ELECTRONICS IS A
FINE HOBBY
VELLEMAN-KIT

THE VELLEMAN KIT RANGE
Kit No Description

K607 2.2 Watt Mini amplifier £5.00
K610 Mono VU using LED's E8.16
1(611 7 Watt Amplifier E5.14
1(612 1000 Watt Dimmer £5.59
1(813 1000 Watt Dimmer (suppressed version) £12.64
K615 High Precision Stopwatch £43.13

K1882 Microprocessor Universal Timer (without
wooden case) £48.37

1(1716 20 Watt Mono amplifier £10.32
1(1771 FM Oscillator £5.45
K1798 Stereo VU using LED's £15.53
1(1803 Universal Mono Pre -amplifier £3.62
K1804 60 Watt Power Amplifier £15.15
K1823 Power supply 1 amp £6.89
K1861 Power supply for Stereo 60 Watt amplifier £12.94
K1874 Running light £12.56
K2032 Digital Panel Meter £15.53
K2542 Single Digit Counter £6.90
K2543 Transistor Ignition £9.97
1(21544 Complex Sound Generator £8.28
K2545 50Hz Crystal Timebase E11.39
K2547 4 Channel Infra -Red Remote

Control (Transmitter) E17.32
K2548 4 Channel Infra -Red Remote

Control (Receiver) 123.12
K2549 Infra -Red Detection System (Transmitter) £10.83
K2550 Infra -Red Detection System (Receiver) £12.42
K2551 Central Alarm Unit £18.70
K2553 FM Stereo Decoder £11.49
K2554 High Quality FM Tuner E22.67
K2555 Digital Frequency Counter for

Receivers £37.74
K2556 CB Power Supply 3.5 amp 12V £26.22
K2557 Digital Thermometer £26.57
K2568 FM Stereo Receiver 119in rack -mounting) 120.23
K2558 2 Channel Infra -Red Remote Control

Light Dimmer (Transmitter) £17.32
K2580 2 Channel Infra -Red Remote Control

Light Dimmer (Receiver) £38.64
K2565 Tape/Slide synchronizer £9.66
K2566 3 Channel coloured light organ £15.53
K2567 20cm. Display (Common Anode) 121.05
1(2568 20cm. Display (Common Cathode) £21.06
K25613 Three tone chime £8.56
1(2570 5-14V DC 1 amp universal power supply £8.56
K2571 Light Computer with Eprom £36.23
K2572 Universal Stereo Pre -Amplifier £6.56
K2573 Stereo RIAA Corrector Amplifier E6.56
K2574 Universal 4 digit UP/Down Counter

with memory £34.16
K2575 Microprocessor doorbell with 25 tunes £15.53
K2576 40 Watt Audio Amplifier £12.80
1(2577 Electric Motor Speed Control £7.58
K2578 Eprom Programmer (Kit Form) £207.00
K2578M Eprom Programmer (Built and tested) E310.50
1(2579 Universal Start/Stop Timer £6.21
K2580 Electronic powerswitch dimmer £10.00
K2581 Stereo Volume and tone control £12.08
K2582 Stereo audio input selector £12.08
K2583 Heating controller E75.00

Prices all include VAT

WHILE STOCKS LAST
Miniature soldering iron. SRB Type 1 - 16-18 Watts. Only £4.00 with
every Velleman kit order. FREE with orders over £25.

Velleman Kits can be purchased from:
Baxol Tele Exports Ltd, BallInaclash, Co. Wicklow, Rep of Ireland.
Bradley Marshall Ltd, 325 Edgware Road, London W2
SfsR Brewster Ltd, 86-88 Union Street, Plymouth, Devon
Marshall. Electronics, 85 West Regent Street, Glasgow

or send cheque/postal order/debit Barclaycard to:

VELLEMAN (U.K.) LIMITED
PO Box 30, St Leonards on Sea,

East Sussex TN37 7NL

r -

FREE illustrated catalogue available on request:
Tel: 0424 753246
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Feel like sounding off?
Then write to the Editor stating your Point Of View!

Seeing Red, Feeling Blue .

Dear Sir,
On 27th April I sent an order form with
a cheque for £180.00 for the ZX
Spectrum which I obtained from the
Sinclair stand at the Computer Fair at
Earl's Court, Saturday 24th April. On
this order form it was stated that the ZX
Spectrum would take up to 28 days for
delivery.

On llth June a letter arrived from
Sinclair to say that the ZX Spectrum
would arrive from Sinclair in two weeks.
On 7th July the ZX Spectrum arrived.
Within one hour of use it was not
working properly: patterns came on the
TV screen and would not go away.

On 8th July! sent the Spectrum and
explained that it was not working
correctly. The cost of postage was
£2.07.

1 have phoned to see if a new
computer was being sent to me on the
following dates: 9th July, 20th July,
29th July, 6th August, and 13th
August. When I phoned it was stated
that my computer would be dealt with
as soon as possible. On 13th August I
said that I must write to the Advertising
Standards Authority and the following
magazines: Hobby Electronics and
Sinclair User, because in these
magazines it states that the ZX
Spectrum would take 28 days for
delivery.

I believe I have a complaint, as in the
first instance it took from 27th April till
7th July for the computer to arrive, and
then from 8th July until I do not know
when for a replacement with a new
Spectrum.

I bought British because I thought it
would be best, also for the after sales
service. I now think this might have
been the wrong decision in the case of
the Spectrum.
S G Frith,
Clacton -on -Sea
Essex.

Dear Sir or Madam,
I am writing to you to complain about
the Sinclair Research advert which you
are currently printing. This advert says
to allow 'up to' 28 days for delivery. On
Saturday 14th August I received a letter
from Sinclair apologising that I may have
to wait 'up to' 12 weeks for my
Spectrum. In fact I have already waited
13 weeks!

I therefore formally request you, as
one of your readers, to refuse to repeat
this until the copy is changed to show a
more reasonable waiting period.
Leslie H. Alden,
East Dulwich,
London.

It does look as if Sinclair have found
themselves snowed under with
complaints as well as with orders. Here
is Clive Sinclair's own reply which gives,
we think, a fair choice.

Dear Customer,
As you will have heard, some delays are
occurring in the delivery of our new ZX
Spectrum computers, and I felt that I
should explain the situation to you
personally.

The delays have arisen thanks to an
amazing response from you and many
others which far exceeded our
expectations. We have been swamped
with orders and have also experienced
some small initial production problems.

So sadly I must tell you that you may
have to wait for up to 12 weeks, from
the date of our original
acknowledgement letter, before you
receive your Spectrum, and I hope you
will accept my sincere apologies for a
situation which may cause you
considerable inconvenience. I do, of
course, understand if you wish to cancel
your order, and a form is enclosed for
you to obtain an immediate refund.

If you are happy to continue waiting
we will send with your Spectrum in
compensation for the delay a £10
voucher, which you can use in part -
payment for a ZX Printer or to buy a
complete pack of five rolls of printer
paper.

You will also receive a
demonstration tape containing:

1. A complete 'keyboard trainer' to
introduce the Spectrum.

2. Three major programs - an
exciting game, 'Through the Wall', a
drafting program, 'Draw' and a
Character Generator, which
demonstrates user defined graphic.

3. A series of illustrative programs -
Bubble Sort, Evolution, Life, Monte
Carlo and Waves.

I do hope that you will decide to
accept this offer, and will enjoy your
Spectrum for many years.
Yours sincerely,
Clive Sinclair.

Chosen at Random
Dear Sir,
I have recently purchased the March
edition of HE which I picked up at
random from my local newsagent and I
would like to praise you on what I
consider to be a very 'readable'
magazine. I have recently become
interested in electronics and lam
currently taking TEC in Electrical and
Electronic Engineering; the article Into
Electronic Components (Part 8) was
particularly interesting for me, as we

are currently covering transistors at
Tech College. Could you inform me of
the components you have covered
previously and if I may purchase copies
of them?

Now here's someone who appreciates
a good author, and from the large and
enthusiastic response we had to this
series, he's not alone. The components
covered before Part 8 were resistors,
capacitors, diodes, inducers and
transformers. The first two parts dealt
with taking measurements and the
basics of current and voltage.
Photocopies (and back issues) are
available from our reprints service (see
the coupon in this or any other HE).

Globes For Glenwood
Dear Sir,
As a regular reader of HE I would gladly
appreciate your help and advice. One
project lam really interested in is an LED
Chase Display. I would like to use
approximately 48-60 globes at 1.5
watts each. If you have any information
regarding the construction of the above I
would appreciate your early reply.
Jeffrey Pletnick,
Glen wood,
Durban,
South Africa.

Over the past few years HE has produced
several circuits for flashing LEDs in
various patterns (September '79,
November '79, January '81) and
responding in different ways - sound to
light is but one method. No doubt, if we
published another LED chaser we would
be deluged with letters complaining
about running the same old projects.
However, we will deliberate the
possibility of designing the 'ultimate' in
LED pattern displays. In the meantime,
readers would do well to look through
some back issues of ETI - they've come
up with some real dazzlers!

Buzz Off
Dear Sir,
Being a foreign suscriber to your fine
magazine for several months, may I ven-
ture to suggest that you publish plans for
mosquito and fly repellers which, I am
sure, would be welcomed by readers
living in tropical countries where mos-
quitoes and flies are too numerous.

I hope my suggestion will be taken
into consideration.
Y. P. Lin,
Hong Kong.

Going back a bit, we did an Insect
Repellant in HE July '79, in our Short
Circuits column. See the Backnumbers
page, etc... HE
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EUROPA ELECTRONICS
Mail Order to 160 High Road, Willesden, London NVV10 2PB

TEL 01 459 7689

SEND FOR A FREE LIST OF
OUR LARGE RANGE OF ITEMS

ALL DEVICES ARE NEW,
FULL SPEC AND GUARANTEED
Post Et Packing: Add 30p to all orders under £5.

VAT: All UK orders add 15% to total cost
including p. Ft p.

141S SERIES

741000
741001
741002
741003
741005
741006
741007
74LSO8
741009
741010
74LS11
741012
741013
741014
741015
741020
741021
741022
741026
741027
741028
741030
74LS32
74LS33
741037
741038
741040
741042
741047
74LS48
741051
741054
741055
741063
74LS73
741074
74LS75
741076
741083
74 LS85
741586
741090
741591
741092
741095
741096 50p
74LS107 20p
7410109 27p
7410112 20p
7410113 20p
7410114 22p
7415122 2Bp
7410123 34p
7410124 90p
7410125 24p
7410126 25p
74LS132 349
7410133 30p
7410136 25p
7410138 27p
7410139 27p
7410145 70p
7410147 120p

1741_0148 76p 11
7410151 400 l'
7410153 40P
7410154 80p
7410155 30P 74007410156 36p

74017410157 25p 74027410158 30p 74037410160 311p

7410161 38p' 7404
741S162 36p 7408

74LS163 36p 7409
7411

7410165 50p 741
74LS164 40p

11p
11p
I1p
12p
12p
12p

12p
12p

12p
12p
13p
12p
15p
26p
12p
12p
12p
12p
12p
13p
14p
1229

13p
14p
14p
159
12p
3(1p
36p
46p
14p
14p
14p

1209
18p
16p
18p
17p
36p
48p

7410166 03p 7412,.,,

7410168 86p ''''
7410169 86p 7414

7410170 70p 742074,7

74LS173 56p '
7410174 40p 7428

7410175 40p 4:f40

7410181 90p ''
7410183 120p 7448,.,,,,

74LS190 36p 41,4;

741_0191 36p 4;4;
741_0192 36p 4,4
7410193 MP
7410194 35p1

7,$zg7410195 36p, ""74917410196 46p; 7492
7410197 46p 449;
7410221 50p .1g'
)4LS240 56p 7495
7410241 66p 74967415242 56p 74107
7410243 56p
74LS244 56p 74121

741227410245 70p 7412374LS247 50p
741607410248 56p 741617410249 5150

7410251 360 74162
741637410253 35p

7410257 300 74164
74165

229 7415258 36p
660 7410259 74166

74190
321, 7415260 20p 1 741917410261 13801 74192

7410266 20p 74193
74LS273 80p 7419474LS275 225p 741957410279 30p 741967410280 100p
7410283 400 74197

743657410363 140p
7410364 1400 74366

743677410365 27p 743687410366 27p
743907410367 27p 743937410368 27p 744907410374 66p

7410375 46p
7410377 630
7410378 80p
7410390 46p
74LS393 46p

TT L

/1 SE RIES

P
110
11p
12,
12p
14p
15p
14p
20p
20p !
20p '

701,1

4000
4001

! 4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015

'10'14
180

! 4018
lop 4019
25P 11 4020
_'1'P 4021
41"P...._ 4022

4023
P 4024

2011 4025
25P 4026
3°P44_ ( 4027

I , 4028

lop
4029

1' 4030
j 14037

4038

I 4041
I 1 4042

4043
rsp ! 4044

40
4045

80p
48p
48p
4842

48p
48p
48p
60p
50p
50p
50p
46p
46p
48p
46p
40p
40p
40p
50p
99p
99p

120p

4000 ( MOS
10p
10p
12p
50p
14p
36p
24p
24p
11p
16p
20p
48p
40p
20p
32p
46p
25p
48p
40p
46p
13p
32p
13p
80p
20p
40p
46p
15p

110p
110p
40p
40p
40p
40p
40p

106p

4046
4047
4048
4049
4040
4051
4052
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4086
4089
4093
4094
4095
4096
4501
4502
4503
4504
4506
4507
4510
4511
4512
4518
4520

50p
46p
50p
24p
24p
45p
50p
I4p
140
14p
14p
14p
149
14p
48p
16p
16p
14p
15p
55p

126p
24p
90p
75p
70p
2E1p

60p
45p
75p
36p
35p
46p
400
138p

40p
60p

LINEAR IC

741 14p
38P

CA3019 80p
CA3046 70P
CA3048 2200
CA3059 286p
CA3060 250p
CA3080E 72p
CA3086 48p
CA31305 90p
CA31307 110p
CA31407 90p
CA3140E 50p
CA31605 100p
CA31615 150p I

CA3162E 460p
CA3189E 300p
CA3240E 110p
CA3280G200p
LM301A 26p
LM310 1700
LM311 70p
LM318 150p

LM319 215p
LM324 30p
LM334Z 110p
LM335Z 140p
LM339 50p
LM348 65p .

NE531 140p ;

NE544 150p
NE555 lip
N E556 45p 't
NE564 420p
NE565 1713p

NE566 156p
NE567 140p
NE570 410p
NE571 400p
NE592
NE5534P 110p
NE5534AP

120p
T8A810 96p
784820 80p
ZN423 136p
ZN425E 360p

=La
AD161
AD162
SC107
BC10813
BC109
BC109C
61C177

BC178
80179
BC1821.
801831
SC1841
802121
BC2131
BC2141
BC547
BC548
BC549C
BC556
BC557
BC558
BC559
SFY50
BEY51
IIFY52
TIP294
TIP304
TIP314
TIP32A
TIP33A
TIP344
TIP414
71P424
TIS43
262646
262904
262905
262906
2142907
2113053
263065
293702
263703
263704
293705
263706
2113707
263708

12143709
2113819
263903
263904
263905
212906
2N5457
2N5458
265459

42p
42p
10p
12p
10p
12p
16p
16p
20p
10p
10p
109
10p
10p
10p
12p
12p
14p
15p
15p
15p
159
23p
23p
23p
329
351,
38p
39p
65p

74
50p
55p
32p
46p
28p
26p
28P
26p
26p

488
top
10p
10p
10p
10p
10p
10p
10p
72p
15p
15p
15p
15p

309
30P

VOLTAGE REGULATORS
IPLASTICI T0220

40p 7905
12V 1A 7812 40p 7912
15V 1A 7815 40p 7915
18V IA 7818 40p 7918
24V 1A 7824 40p 7924

46p
46p
46p
46p
4691

OPTO ELECTRONICS
26577 46p ORP60
OCP71 180p ORP61
ORP12 120p TIL78
71144pnent DlepLays
DL704 115p TIL321
D1707 115p TIL322

120p
120p
55pI

99p
99p1

LEDS includ3m. clip
m 5mm

Red 11p 12p
Green 14p 14p
Yellow 14p 14p

ELECTROLYTIC CAPACITORS
(Axial & Radial) Values in uf.
63V: 1, 2.2, 3.3, 4.7, 6.8, 10 6p; 15, 22, 33 8p.
25V: 47, 100 Sp; 220, 330 12p.
16V: 470 14p; 1000 20p.
10V: 1000 15p; 2200 215p.

POLYESTER CAPACITORS (Radial Leadl 250V.
10n, 15n, 22n, 33n, 47n Elp; 68n, 100n 8p; 150n, 220n,
330n
10p; 470n 160p; 680n 20p; 1000n 216p.

MYLAR FILM CAPACITORS (Radial Lead) 100V
1n, 105, 2n2, 3n3, 4n7, 6n8, 10n 1315; 15n, 22n, 33n, 47n Sp.

CERAMIC CAPACITORS 50V. (Radial Lead).
22pf -47,000pf E12 Values 4p each.

DIODES BRIDGE
0447 Bp RECIFIERS
0490 9p 14 50V 19p
0491 9p 1A 100V 20p
04200 9p 1A 400V 26p
04202 9p 2A 100V 30p
16914 4p 2A 400V 45p
111916 7p
1114148 4p ZENER
164001 5p DIODES
164004 6p 2.7-33V
1114007 7p 400rnW Sp

POTENTIOMETERS:
Carbon track, 0.25W log & linear
5K -2M single gang 30p
6K -2M single gang 0/P switch 78p
5K -2M dual gang stereo 88p

PRESET POTENTIOMETERS
Horizontal & Vertical
0.1W 1006.1 Meg
0.25W 100R-1 Meg

RESISTORS 5% Carbon Film
E12 values.
0.25W 1R -5M1
0.5W 1R -5M1

7p
10p

1p
1.5p

SWITCHES
Slide IA
DPDT 14p
DPDT c/ off 15p

Sub -min Toggle
SPST on/off 54p
SP c/over Sep
DPDT 75p
OPOT c/off 88p

Push Button
Push to Make 15p
Push to Break 26p

DIL SOCKETS
Low Profile

8 orn Bp 20 pin
14 pin 10p 24 pin
16 pin 10p 40 pin

25P
301)

VEROBOARDS 0.1 in
clad plain

2 x 3f- 73p 529
2 x 5' 839 --
3 x 31. 83P -
3 x 5 95p 79p
3 x 17' 3216p 211p
4 x 18' 425p -
P t of 100 pins 50p
Spot face cutter 118p
Pin Insertion tool 162p

Retail Shop: North Parade Electronics Mollison Way,
Edgware Middlesex.

EXPO DRILLS
KITS TOOLS ACCESSORIES

This versatile, lightweight, suspended or bench munted
Polisher/Grinder (illustrated), has been designed for small
engineering works in particular, clock making, dentistry,
jewellery, electronics, sculpture and model engineering. The
Flexible Drive is light in weight, highly flexible, and bends
without strain. The Hand Piece is aluminium and has two
ballraces to obtain maximum precision at high speed, and is
complete with a pin chuck and four steel collets, zero, 1.5mm,
2.5mm and 3.0mm.

EXPO
Please send 35p for our latest catalogue of tools, power units,
stands, flexible drives and other products

EXPO (DRILLS) LTD CLOCK TOWER
WORKS, BROOK LANE
WARSASH HANTS S03 6FH
Telephone: Locksheath 83966/7/8

TYPE 161B

DUAL POWER SUPPLY KIT
INCORPORATES A POSITIVE & A NEGATIVE REGULATED SUPPLY

BOTH ARE ISOLATED Et ADJUSTABLE 1.3V TO 16V D.C.
Interconnect to give 2.6V to 32V or
-1.3V/0/+1.3V to -16V/0/+16V

Output current 1A at 16V to 0.35A at 1.3V
Ripple is less than 1 mV

£25.99
inc. P Er P and VAT

Built & Tested
£37.95 inc. P&P and VAT

Comprehensive design
details with calculations
are included so that the kit is an excercise in power supply design. The
kit, which uses quality components, is complete with instructions. Case
punched and stove enamelled in attractive blue and grey with a printed
front panel to give a professional finish.
Excellent for the beginner, the experienced amateur and as a tutorial for

schools and colleges.

SEND CHEQUE OR P.O. ALLOW 21 DAYS FOR DELIVERY

BRANIME MARKETING LTD DEPT. E

66

BALTHANE IND. EST., BALLASALLA, ISLE OF MAN

Hobby Electronics, February 1983



26tu8-hbby- 1511

Don't blow blow a fuse dad; no need to go pots. I.C. in this
month's magazine an advert for Robek; they don't let
cmos grow under their feet. They socket to you by return
of post and have always LED the way in component
supplies. So stop playing with your digitals; get on the
phono and relay your requirements to them. They even
take plastic money, providing it has Access or Barclaycard f
on it - or better still let's take a short circuit to their shop.

SHORT CIRCUIT
TO ROBEK

SOMA A110

MAI

4. LONDON Al3 SOUTHEND

8j,
CHEESE

PUB

I WEIR 1
PUB

( TRAFFIC
LIGHTS

Shop open at 67 Hart Road, Thundersley, 9 to 6,,
Monday to Saturday except Thursday, 9 to 1

Telephone orders: South Benfleet 103745) 2409
All callers welcome

Orders accepted from schools, colleges, etc.

CAN WE SELL YOU SOME

FRESH AIR?

ZEPHION
NEGATIVE ION GENERATORS

Dr J.B.Smith writes:- "Did you know that the air you breathe
is mmm 2 up of billions of tiny molecules, many of which may
be either positively or negatively charged ? . The negatively
charged molecules (called ions) are particularly interesting.
For example, they attach themselves to dirt, smoke and pollen
particles in the air making them heavier so that they fall to
the ground, leaving behind purer air for you to breathe !

The ZEPHION negative ion generator produces millions of
these negatively charged molecules every second, flooding your
home or office with invigorating mountain -fresh air.

Many users of these ion generators claim greatly increased
alertness, loss of lethargy (particularly in stuffy, smoky

-offices) and relief from hay fever, asthma and many breathing
problems."

BUILD IT YOURSELF!
TO:- Dataplus Developments NAME:-

81,Cholmeley road
Reading, Berks.
601 3LY TEL:- 0734 67027

121661=61111811

I I

I 1

ZEPHION KITS  C21.50p
(Kits include all parts)

ADDRESS: -

clip the co von.

ZEPHION AIR TONERS Money immediately refunded if

BUILT AND TESTED.  £29.80p items returned in good condition.

Prices include VAT & postage; allow 14 days for delivery. DATAPLUS PE

NEW GOODIES JUST
ARRIVED!

C12 8DX 88A Darlington Power T03 PNP 60V
12A 117W Hfe 750 @ 13A 715p

C13 Nixie - Seers 2M 1336K, 14mm digit
height, overall 26mm. Wse ended 50p

C14 BY212-750 power switching rect, 800V
4A. 4 for n.so

C15 GRO5R 50V 5A switching rect. 4 for 50p
C1621PT5 50V 20A rect. 75p
C17 KBLO4 4A 400V bridge 83g
C18 BS1 1A 100V bridge. 5 for El

Previous Months New hems
N1 8085A CPU 1E3.50
N2 MC14175 50p
N3 LM380 66p
N4 1000uF 16V Ax 16p
N5 6850 100p
N7 MM2114 60p
Cl 7912CK IT03 Case/ 75p
C2 3.579545MHz Xtal HC6U case 50p
C5 Reed switches, 20mm body SP make

20/E1
C6 12V reed relay, SP break 40p
C7 Ni-cads, C size 2AH £2, 10/116
C8 68A00 CPU £1.50
C9 UDN6116A display driver 50p
CIO Speadbloc ribbon cable: 10 way 30p/ m;

20 way 90p/rn; 40 way £1.20/m

BRAND NEW VEROBLOC
KIT!!!

Just published by Babani, Mr R. A. Penfolds
new book, "30 SOLDERLESS BREADBOARD
PROJECT" - this book features 30 different
projects for assembly on a Verobloc, and the kit
contains all parts necessary to make:
Audio Amplifiers
Light & Dark Activated Switches & Alarms
Timers
Metronome
Oscillators Et Tone Generators
Warbling Door Buzzer
Two-tone Train Horn
Touch Switch
Reaction Game
Sound Activated Switch
Radio Receivers
Fuzz Unit
+ lots morel
The introduction shows all the different com-
ponents and explains how to use the bread-
board. The Verobloc layout is shown for every
project together with the circuit diagram and an
explanation of how it works. Ideal for beginners
in electronics, but also suitable for more advanc-
ed students.
The complete kit is contained in an attractive
plastic case, which can be divided up into 15
compartments in which your components may
be stored.
Complete Kit, including book, Verobloc & all
parts 124.96
Book only 12.26
Kit without Verobtock 120.45

1982/3 CATALOGUE
Bigger! Better!! Buy °nein

Only 715p inc. post - Look what you getll
 Vouchers worth 60p
 1st class reply paid envelope
Wholeeale list for bulk buyers
 Bargain List with hundreds of surplus lines
 Huge range of components
 Low, low prices

Sent free to schools, colleges etc.

REGULATED PSU PANEL
Exclusive Greenwald design, fully variable
0-28V & 20rriA -2A. Board contains all
components except pots and transformer. Only
£7.75. Suitable transformer and pots ES. Send
SAE for fuller details.

SOLENOIDS AND RELAYS
W821 Solenoid rated 48V at 25% duty cycle,
but work well on 24V 1700gm pull, lOmm
travel) push or pull 27 x 18 x 15mm 56p
W922 Mains 240V ac solenoid. 10% duty cycle,
push or pull, 16mm travel. 50 x 20 x 16mm. On-
ly £1.50
W896 9V DC relay 500R SPCO 28 a 24 a 19 60p
W733 11 pin plug in relay. 240V ac 3PCO 5A
contacts £2.50. Base 311p
W833 700R 24V 4PCO 'continental' relay
35030 018. Only Bap. 10/£7.
W947 37R 5 10V relay. SP 3A contact, PCB
mntg 11 x 33 x 20 96p. 10/L7.50
W99e3

£2.50
rnron LY4 mains relay, 4PCO 5A con-

tacts

W896 24V ac coil, but works well on 6V DC. 2
10A c/o contacts. Ex -equip. only 00p

30 Solderless
Breadboard
Project - Book 1
Recommended
B BICC VERO P A PENFOLD

1 .++

+

 +
1.

4,

1

1
+iv

+ r
1. + +

5mm RED LED SCOOP
Another company gone bust - to your adven-
t/pall! We've bought all their 5mm red LED's -
GI type MV5754, and offer them as follows:
25 f1.95; 100 £6.00; 250 E13.60; 1k 09.50; 514

£185.
Add 30% for 2 -part clip if required.

1,000 RESISTORS
f2.50

We've just purchased another 5 million preform-
ed resistors, and can make a similar offer to that
made two years ago, et the same pd.:init.
K523 -- 1,000 mixed 1 and IW 5% carbon film
resistors, preformed for PCB mntg. Enourmous
range of preferred values. 1,000 for f2.60;
5,000 E10; 20k 06.

FILAMENT DISPLAYS
33E3 7 seg display 12.5mm high. Ideal for TTL
operation, taking 5V 8rnA per seg. Std 14 DIL
package. Only El each, 4 for f3.00. Data
supplied.

ELECTRO-DIAL

NOW
DOWN

IN
PRICE,

Electrical combination lock for maximum securi-
ty, absolutely pick -proof II One million combina-
tions!! Dial is turned to the right to one number,
left to a second number, then right again to a
third number. Only when this has been com-
pleted in the correct sequence will the electrical
contacts close. These can be used to operate a
relay or solenoid etc. Overall die 65mm x 60mm
deep. Finished in bright chrome. With combina-
tion the price is reduced to DAN.'

UE DETECTOR
Not a toy, this precision instrument was original-
ly pelt of an 'Open University' course, used to
measures change in emotional balance, or as a
lie detector. Full details of how to use it are
given, and a circuit diagram. Supplied complete
with probes, leads and conductive jelly. Needs 2
41V bens. Overall size 155 x 100 x 100mrn. On-
ly £7.95 - worth that for the case and meter
alonel

COMPONENT PACKS
K503 150 wirewound resistors from 1W to
12W, with a good range of values £1.75
K606 20 assorted potentiometers, all types in-
cluding single ganged, rotary and slider 0.70
IC511 200 small value poly. mica, ceramic caps
from a few pF to .02uF. Excellent variety 0.20
K514 100 silver mica caps from 5pF to a few
thousand pF. Tolerances from 1% to 10% £2
K520 Switch Pack. 20 different rocker, slide,
rotary, toggle, push, micro, etc. Only E2

COMPUTER BATTLESHIPS
Probably one of the most popular electronic
games on the market. Unfortunately the design
makes it impractical to test the PCB as a work-
ing model, although it may well function
perfectly. Instead we have tasted the sound
chip, and sell the board for its component value
only IPCB may be chipped or cracked).
SN76477 sound IC; TMS1000 u -processor;
batt clips, R's, C's etc. Size 160 x 140mm. Only
0.50. Instruction book and circuit 30p extra.

ALL PRICES INCLUDE VAT - JUST ADD 50p P&P

GREENWELD
443F Millbrook Road, Southampton SO1 OHX
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C13:

WHAT ARE YOU DRIVING?
INDUCTION LOOP TRANSMITTERS
VIBRATORS/SHAKERS
SERVOMOTORS MAGNETS

'CRIMSON ELEKTRIC POWER AMP
MODULES HAVE DONE IT ALL

CHOOSE our acclaimed Bipolar Modules for the best in Hi Fi. These
modules have been widely used by professional bodies. They are high
slew, low t.h.d. devices without need for the output fuses that spoil
fidelity. They have instantly resentable 'electronic fuse' and are L -
bracket mounting for flexible installation.

CHOOSE our Mosfet Modules for the most difficult loads. These
modules are rugged and make ideal line step-up transformer drivers.
They respond down to d.c. and make excellent servo -driving devices.
They have low d.c. offset drift due to j fet inputs.

TYPE

CE608
CE 1004
CE 1008
CE 1 704
CE 1 708
CE 3004

FE908
FE 1 704

MAX 0/P
POWER

60W/80
100W/40
120W/80
200W/40
180W/80
320W/411

SUPPLY
TYP

± 35
± 35
±45
±45
± 60
± 60

VOLTAGE
MAX THD TYP

± 40
±40
±50
±63
±63
±83

01%
 018%

01%
 015%

01%
02%

PRICE INC
VAT Et POST

£21.50
£25.00
£28.00
E 35. 50
E35.50
£49.50

90W/80 ±45 ±60 01% £30.00
170W/411 ±45 ±60  025% £39.00

Crimson
'Ilektrik

FREEPOST 9 Claymill Road,
BANaktu Leicester LE4 7JJ

England Aik
11it toe,. Lt

DIANETICS

A HANDBOOK OF
DIANETIC PROCEDURE

L. RON HUBBARD

MION
ESTS

ILLELLER

How to keep your
self-respect..

Dianetics: the bright new science of the mind
you can use. Understand how to think clearly and
learn the techniques to really help people.
Dianetics gives you the confidence of real
solutions, not just interesting information.

66 In Dianetics awareness is increased - without
the use. of drugs, hypnosis or any physical
method- to the point at which the person can
become aware of the source of his problemsm

Encyclopaedia of Alternative Medicine and Self -Help

£2.95 from leading bookshops or for further
information from Dianetics, St. Mary's College,
Rottingdean, Brighton BN2 7FS FREEPOST36

19" RACK MOUNTING CABINET. i 2,34;
Front Pon& 48011150 , . Rear Case 425E 250 L 140,mv, 1.19-50

r Free Standing
E7 r

Brushed
. Ali Front

with
'CROME HANDLES'.

INININmetrt
n. ts a prolassional rack mounting <allele, that w111 .flow you to get Oor elOomprnnl off the bench Hack mounting

 rovides see on ty I or your equipment and easy ace...for maintenance. This PreCiSiOn rack mounting cabin., has all o
he features you would elidest from a proldssiunal unit

* Top bottom and rest cover removable for &CC.. * If ttttt have heavy 0.74 9,98 Pee* hrueP * ,Ton, Pen* '
avy gauge - 3rnen aluminium * Strong screwed construction throughout - screws included * Heavy gauge

hasos mounting Mew ts pre Mated and hos four mounting positions to chomm from * Front panel ta of Moshe<
urrunium Note) enhenced with heavily chromed handles *

.

19 ENCLOSURES EURO SIZES ,., 0,IL) ,T, -u'
AT Rear Case h = is size

.. LOW COST 425 w 250d les 101nm

a_cb
Fyv)..04 el

a,a4,4

lu. ix 44mm
Special Sizes
Made To Suit- REQUIREMEN

2u - -17.50
3,u - - 18.50
sea - , 22.75
5 -2 6u _ _3 .

3(o
(na.;-22 cti
,,,.., S.! 9,..

`-'1/4:" E',`-±1c\i ,;ccCI
ADD V.A.T AT STD RATE & ORDERS UNDER 15.00. P&P. 50 p. ABOVE ITEM £2 Pep

Imetal cabinets
These we beautifully manufactured caMnets with en Commit. base
end 18 gauge weal corers They c orne lined with rubber feet (to Mem
Me waist) lou)sed few venolat ion and lint.. al an Mims Pm two tone
Plush They mat. mcellent cabinets for power supOltee remote
conuot urn. and many roOr. WO,.

a CI 70a - mop.. H. $31w)envn

b - Isom  61(h) a 1031w)mm b 12.55
C w 160(d) .RIM a 13450.11.1 c ii 3. 04

4111/1111111)H ..----l-
d - 4444). mpg . 1110(wImm IA £ 4.08 As k or out FREE Catalogue.

z12
 OW

ralimiWIN/N
E66

....
.

CT

SOLDER ING- IRON -3 0 W 04 £1-75',
RE LAY- A- OUIP. Moat Lodge. Stock Chase,

Maldon,Essex, phone, 0621-5724212 11 llarn8pm
M1111.1111 MON SAT

THE CHOICE IS YOURS - CALL AT OUR NEW
SHOWROOM OR USE OUR VERY FAST MAIL ORDER
SERVICE.
EITHER WAY WE'LL KEEP YOU HAPPY *****
Furthermore we promise if any part ordered by mail fails
to please just return within 7 days for a full refund.
For a vast selection of electronic components Et
equipment of all kinds. Here is just a selection of our
stocks. Many more items listed in our catalogue
available now 70p post paid.

iRESISTORS
v/ 5N C F 11 to 1051 Op each 100 M fl 00
W 596 C F MR to 1M 2p, own
W to 8205 Sp each

IV! 196 MP 1013 to 1380e 5p each 100 lo -0.00
100 off poop one WOW only - no

CAPACITORS
Male I SOF to

Ceramics 5690 no
23130
1283,, to

100 611 anyone type teas 313N

kactrolytios - poly. - Tante - Full song@ to cetalogue

220pF
1000pF
4700p,

Preset 1W n
POTE:110:,1m METERS

o
15)ZD:9,241514020,

ual Gang 760

Sp Ow 011A 500 gp 000 1.Ol
ss,,, Ceramics luF WV 10,1100 10E61
7p

soopF gew

TRANSISTORS R20108
0.24 TIP29A
gm TIP29C
0-10 TIP30A
0.12 TIP30C
0_10 TIP31A
0_12 TIP31C
0_10 TIP32A
0.13 TIP32C
040 TIP33C
0.10 TIP34C
0-10 TIP35C
0-10 TIP36C

00112 040 TIP41A
V. REGULATORS (FIXED) V.REGRATORSIVARRILS 00110 0_69 TIP41C
. Ve Larne 781.05 - 781.12 - 78115 31P 643178 1. ayl I BD124 1 -se TiR42A

1 .5 Amp

- Ve 100n. 79105 -0912 - 99115 rep ,A3959 le An* 011410 )Met) TIP42C Ve 1 Amp 7805 - 7812 7815 No , , 14 DISVe 1 Amp 7905 - 7912 7615 16p .-i' rosy
W-46 BD240A 010 TIP110
WI'D 832410 0-80 TIP115

FOTO COATED RESIST BOARD _ Wok qualm fibre Mass !woman, 8E180 0-30 TIP121
precasted rm. mow.. loto resist For small batch production of PCB's 8E199 o -is TIP1261 mm role %led 12. 4 18' ONO

, BF244B 0.29 TIP1411,I3_. .0
ur

1 beun Double sided
WO 4 160min Eo 1-53 100. 160mm Bum 1.m'135257 0_30 TIP142
203. 114turn 1-93 203 x 114mm 2-10 I BFR39 0-24207 x 228nen

5/ r 3011rom
3-10410 203 r 228nwn 4I" I BER40 0_24 TIP147
9

AC128
AF117
BC107
BC107C
BC108
BC108C
BC109
BC109C
BC182L
BC184L
BC2121.
BC214L

BFR64 3-00 TIP2_95_,..5
Potodeveidpee concentrate t2-42

Delp Pen

Ferns Ch.. rock ft 20 BFR79 026 TIP3voo
ChertocrolDishes12" 4 to nub
Acme, Sheet 03 20

Plasm Tongs " BER80 0-26 TIS4n3
Trans.,. 5 espO sheets OS 00

E0401

BFY53'14 girl 1'7193-09

t unto now panel meters have

In NM

proved an emplane mn of your
**PP'

t.
Now evwlattle this new owth

PANEL METERS
g4-5Ik' Woe - 100uA - 500uA - I tort

1 5mA - 1000 - 50n1,4 - 10.44,
500. - IA - 5.4 - 26V - WV
ONLY El 86 each

The follow.* Dc rewn - , BEY90 0-86 2Nr53
k BLY93A 1440 2NA54
B U126 2-2s 2N3055

32inni SO... Mntor it . ,

BU208A 2-00 253904

-- - MPSA05 2N3773

Telephone orders welcome by Access or Barclaycard

MPSA06 0-21 40673
MJ15003 4-05 40871
MJ15004 5-04 40872

Postage 6 Packing 50p per order (free over f 101 Please add VAT at 15%

LIGHTNING ELECTRONIC COMPONENTS
Showroom & Mail Order Distribution Centre at: -
18 Victoria Road, TAMWORTH, Staffs B79 7HR
Telephone 0827-65767.

2-60
0-39
0-45
0-39
0-45
0-39
0.45
0-39
0-45
0-86
0-85
1-86
1-90
0-46
0-48
0-46
0-48
0-82
0-82
0-99
0-99
1-20
1-20
1-25
1-25
0-69
0-57
0-30
0-28
0-60
0-22
0-48
0-48
0-14
2-25
0-92
1-06
1-05
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III Popular Computing

COMPONENTS FOR
COMPUTING
These days, almost everyone has a little RAM.

A FUNDAMENTAL requirement for any
microcomputer is a memory system,
used for the storage of data and pro-
grams. There are three basic types of
memory used in conjuction with micro-
computers, namely Random Access
Memory (RAM), Read Only Memory
(ROM) and sequential access memory
systems.

The term 'random access memory' is
a generic description of memory
systems which are organised so that
the data words stored within can be
directly accessed, at random and with
equal ease. A read only memory may
be, and usually is, 'a memory' with the
restrictive property that the data it con-
tains is fixed and cannot normally be
modified during operation. ROMs are
often referred to as 'non-volatile'
because data cannot be lost, even by a
disconnection of power from the micro-
computer; it is for this reason that
microcomputers have BASIC interpre-
ters and operating systems etc. con-
tained in ROM. It has now become
fashionable to reserve the term 'RAM'
for random access memories having
both read and write capabilities (data
may be copied or modified), as distinct
from ROM.

The third memory type is a 'sequen-
tial access memory' exemplified by
magnetic discs and tapes, and magnetic
bubble memories. Data is only available
from these in a set order or sequence
and thus cannot directly be used by a
computer, which requires random ac-
cess to the machine code instructions
of a program. Data must be transferred
from a sequential access memory to
random access memory before it can be
used by the computer. However, se-
quential memory systems have a great
virtue - they can have a very large
storage capacity indeed and, being non-
volatile, are used to provide a back-up
library of programs or data -bases.

Having established a perspective of
the different types of memory used in
microcomputer systems, the remaining
part of this article will examine the hard-
ware details of read/write random ac-
cess memories (RAMs).

How the Data is Stored

In a microcomputer, data is represented
in binary using small groups (usually
eight) of data 'bits', each of which is a
bistable logic state (designated '1' or
'0', 'true' or 'false' etc). A microcom-
puter, which operates on electrical prin-
ciples, not surprisingly, holds data

throughout its operation as bistable
voltage (or current or charge) levels,
within thousands of semiconductor cir-
cuits.

The circuit of Figure 1 shows one

DATA IN

ENABLE

VOG

05 06

Q3 04

DATA OUT
D)

Figure 1. A single CMOS static memory
cell.

ADDRESS

(al

DATA IN ADDRESS DATA OUT

bl

DATA
IN/OUT

Figure 2. (a) The principle of MOS
dynamic memory cells; (b) In practice,
several MOS transistors are required.

Paul Kelly

type of storage cell used in computer
RAMs and utilising MOS technology.
Many thousands of these or similar cells
are to be found in a single 'static' RAM
chip. In operation, transistors Q3 and
Q4, with drain loads of Q1 and Q2 res-
pectively, form a bistable circuit in
which the node 'N' may be logically
high with Q3 off and Q2 on, or logically
low with Q3 and Q4 off. Logic high
refers to a voltage close to VDD whilst
logic low refers to a voltage close to
ground. When the memoryi cell is ad-
dressed, ie the enable input 'E' is taken
high, Q5 and Q6 are switched on. Node
'P' is the logical inverse of the state at
'N' and therefore presents an inverted
output, via transistor switch Q6 which
may be read as the stored data bit. The
data input terminal 'D' allows incoming
data to force a logic state at node 'N'
when Q5 is on, thus allowing data to be
written into the memory cell. If, of
course, the terminal 'D' is effectively
unconnected, the circuit will retain its
state for as long as power is supplied,
and for this reason the cell is described
as 'static'.

Another kind of semiconductor stor-
age cell employed in RAM chips is the
dynamic cell - Figure 2a illustrates the
principle. Data is stored in a dynamic cell
as a charge on a capacitor, which is easily
formed during the MOS fabrication pro-
cess. A single transistor switch allows ac-
cess to the data so that a charge can be
placed on or taken off the capacitor during
writing to memory, or simply sensed as a
high or low voltage during reading. When
Q1 is switched off, the capacitor C re-
tains the charge placed on it - but will not
hold it indefinitely. Over a period of a few
milliseconds, practical MOS capacitors
will completely discharge due to leakage
currents. In order to manufacture a useful
device from this principle, so-called
'refresh circuitry' must be added, to per-
iodically reinforce the charge on capaci-
tors within all the cells. Refresh circuits
are not needed for each cell present in the
RAM chip; instead a smaller number of
circuits, normally activated by 'read ac-
cesses', are dedicated to refreshing par-
ticular blocks of cells. For example a
4116 dynamic RAM chip, which con-
tains 6384 cells, requires an access to be
made to each of 28 blocks of cells within
a period of 2mS, otherwise a loss of data
will occur. In practice, the circuit of Figure
2a is difficult to use because of the pro-
blem of the capacitor discharging into the
data line. Very often as many as four tran-
sistors are used in dynamic cells (Figure
2b) to overcome the difficulties of using
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MI Popular Computing

one transistor; however, the saving,
when compared to static cells, still allows
larger capacity memory chips to be pro-
duced on a given area of silicon; the need
to refresh these devices is a price that has
to be paid.

A simplified diagram of the connection
of many memory cells within a static
RAM chip is shown in Figure 3. The cells
are shown organised in an array of several
rows, with common Enable inputs (rows
Xo to Xi1) and having common data lines
(columns Yo to YP). Access to a given cell
is gained by selecting a complete row of
cells, with the appropriate 'X' line, and
selecting a pair of data lines with the ap-
propriate 'Y' line switching on. The two
sections of address decoding logic gener-
ate these 'X' aand 'Y' signals from a mini-
mum of external address lines, which is
achieved by decoding each binary input
address to a unique 'X' and 'Y' combi-
nation. The number of 'X' and 'Y' lines re-
quired in total is kept to a minimum by
choosing a roughly 'square' dimension to
the cell array.

RAM Chips

A list of the more common RAM chips is
given in Table 1, for comparison; the Pin -
outs are shown in Figure 4. In addition to
wide variations in the size of the mem-
ories, there is a difference in the organis-
ation of the devices, from one to the
other. The device shown in Figure 3 most
closely identifies with the 2102A chip,
which has an organisation described as
1024 words by 1 bit. The signals R/W
and CE used by the 2102A are a variation
on the RD and WR signals of Figure 3,
which are internally derived in the 2102A
by gating the former two signals; when
R/W is high AND CE is low, an RD (Read)
signal is generated; when R/W is low AND
CE is low a WR (Write) signal is generated.
This system of control signals is common
to moist  static RAMs since the Chip
Enable (CE) - sometimes called chip
select (CS) - pin allows for easy expan-
sion of the memory system using many
chips.

0-
LOW

ADDR ESS 0-PINS o_0- ADDRESS
DECODING

WR

DATA IN 0--Fr
DATA OUT

RD 0-7. 0-
HIGH ORDER
ADDRESSES

0 -

Figure 3. Address and Data Bus connections within a dynamic RAM chip.

A6

A5 C

R/W- C

Al C
A2 C

A3 C

A4

AOC

>

)A9
2,, 2

N

C

A6 Cj1/4..../-)Vcc
A7 A5 C

A8 A4 C

A3 C

EE AOC

> DATA OUT Al C

2 DATA IN A2 C

VCC CSC

2 GND GND(

DA7
)A8
)A9
)D1

.r; )D2

)D4
D3

WE

A7 V
A6 A8

A5 A9
A4 R/W
A3 OE -5V OV

42  A10 D1C DCAS
Al CE WEC 2 DO

AO D7 RASC DA6
DO. D6 AOC 7,- )A3
DI D5 A2C >A4
D2 D4 Al )A5

GND D3 +12V >+5V

Figure 4. The pin -outs of some common
RAM ICs.

Microcomputer systems generally re-
quire eight -bit (byte -wide) memory
systems. Using memories that are only
one bit wide, as with the 2102A, a byte -
wide RAM may be produced simply by
paralleling eight such devices; the ad-
dress and control signals of each chip are
commoned, leaving eight parallel data in-
put lines and eight parallel data output
lines. Conveniently, this paralleling of
1 -bit memories can be done within the
RAM chip itself as in the 2114 (four bits
wide) and the 4118 (eight bits wide) and
many other devices. The clear advantage
of byte -wide RAMS is seen in small micro-
processor systems which require a small
memory size and a very low chip count. In
the case of byte -wide RAMS, it is unusual
for separate data input and output pins to
be provided. Instead, just eight pins allow
the output of data during ReaD operations

TYPE No. ORGANISATION TYPE TECHNOLOGY SUPPLY PINS CURRENT COMMENTS
2102A 1024 x 1 Static NMOS + 5V 1 6 50mA max. Virtually obsolete

2114L 1024 x 4 Static NMOS + 5V 1 8 70mA max. Low cost static
RAM

4118 1024 x 8 Static NMOS +5V 2 4 80mA max. Byte -wide static
RAM

6116 2048 x 8 Static CMOS +5V 2 4 35mA typ. Very low current
on standby

4116 16384 x 1 Dynamic NMOS ± 5V,
± 12V

1 6 40mA max. Low cost
dynamic RAM

4816 16384 x 1 Dynamic NMOS +5V 1 6 35mA max. Single rail ver-
sion of the 4116

4164/
4864

65536 x 1 Dynamic NMOS + 5V 1 6 35mA max. Largest capacity
chip generally
available

Table 1. The parameters of some common RAM ICs.
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Popular Computing N

CAS

DATA OUT

Figure 5 (above). A
16 -bit address is
presented to a dynamic
RAM in two 8 -bit bytes.

Figure 6 (right) . A
simplified timing
diagram, illustrating the
concept of access time.

TIME

ADDRESS LINES

DATA VALID

CE

DATA LINES

tc

< DATA VALID

and the input of data during Write opera-
tions; in this latter case, the RAMs inter-
nal output devices become tri-state or
high impedence to avoid a conflict. This
arrangement is entirely compatible with
microprocessor systems where data
transfer is bidirectional on a single eight -
bit data bus.

In addition to the need for refresh ac-
cesses, dynamic RAM chips currently

available present an additional problem; in
order to reduce pin count and package
size an eight -bit address bus is used, so
that the address needs to be multiplexed
onto just eight input lines (for a 64k x1bit
RAM). This is illustrated in Figure 5; the
low -order address byte is first presented
to the chip's address lines and is clocked
into an internal register by the falling edge
of the RAS signal; then the high -order ad-

dress byte appears on the address pins, to
be clocked into a separate register by the
falling edge of the CAS signal; these two
'data' bytes form the row address and
column address, respectively, of the
memory cell array. The CAS signal is also
used to turn on the output device of the
chip during read cycles.

Several byte -wide RAM chips may be
connected together to form a larger
memory system. In this case, all but the
CE pins of the chips must be commoned.
Only one of the chips is selected at any
time, as determined by higher order ad-
dresses. For example, eight 41 18 chips
Ilk x eight) are connected to the micro-
computer's data bus and to the first ten
address lines (AO -A9). Now, three ad-
dress lines (Al 0-A 1 2) can be decoded to
generate one -of -eight CE signals for the
eight RAM chips with a simple three -to -
eight line decoder (eg a 74LS138).

An important consideration when
choosing a RAM device is the access
time. This is the time between the ap-
pearance of the address signals (and/or
control signals) and the moment when
the output data becomes stable (illu-
strated in Figure 6 ). This effectively deter-
mines the maximum rate at which data
can be transferred between the memory
and processor. For example a 6800
micro -processor running at 1 MHz re-
quires an access time of 680nS maxi-
mum, but at 2MHz (68B00 processor)
this is 330nS.

HE

ELECTRONIC COMPONENTS AND

TEST EQUIPMENT
35, HIGH BRIDGE, NEWCASTLE

UPON TYNE NE11EW TEL: 0632 326729

SII

e 
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SAFGAN OSCILLOSCOPES- 5 mV/div sensitivity. Choice of Band-
width 10, MHz, 15 MHz, 20 MHz. 1S/div-100n S/div. Calibrated
timebase. Solid trigger with bright line auto, normal and TV.
XY facility. Z modulation. Calibration output. Bright and clear
display. Portability.  Model DT410-10 MHz £205.85.
Model DT415-15 MHz £217.35. *Model 01420 20 MHz
£228.85. Send S.A.E. FOR FULL spec.

THANDAR TM354 314 DIGIT LCD DIGITAL POCKET MULTIMETER
 DC volts 1 mV to 1000V  AC volts 10 to 500 V AC rms DC current
1,ta to 2A Resistance Elio 2 MO Diode checks Basic accuracy +
(0.75% of reading + 1 digit) Battery life typically 2000 hrs  leads
inc.  £45.94  40KV Probe £34.95Universal test lead set £12.95.

KD66C LCD DIGITAL MULTIMETER\,  31 digit  Auto zero  Auto polarity  Full overload protec-
igto tion  10 Mega input impedance  Over range and low battery in -

,I dication  DC volts 200 mV -1000 V 5 ranges  AC volts
200 mV -700 V 5 ranges  DC current 200 µa 10 A 6 ranges  AC
current 200 pa -10 A 6 ranges  Resistance 200 0-200 Mega
 Complete with battery, test leads, spare fuse and carrying case
£39.95

fliANLIAR SC1I0 SINGLE TRACE LOW POWDER 2"
OSCILLOSCOPE  Bandwidth DC to 10 Mhz  Sensitivity: 10mV/
div to 50 Udiv. Sweep speeds: Olio secs / div to 0.5 secs/div.

Power requirements 4-10 V DC 4 'C' cells : Size & weight
255x 150x 40mm :80)gmsE171.35 a truly portable and superb ".

instrument  Carrying case £8.136  AC Adaptor £5.69 Nicad Batt.
pack £8.63.x1 probe £9.78. ,10 probe £11.50 Complete range of
Thandar instruments available from stock S.A.E. for CAT. & prices. VISA Aliak

G.S.C. SOLDERLESS BREADBOARDS Accepts all components with
leads up to 033" Replaceable nickel -silver spring clip contacts.
 Combines bus strip with board  Unlimited expansion  3" and .6"
centre chapels  Three free experimental circuits with every purchase

Centre Strip Strip Tie Term i.c.

Channel Length Width Pointsl Clips Cpty. Price

EXP-600 15mm 152mm 61mm 550 110 328pin E7.33

EXP-300 Bmm 152mm 53mm 550 110 614pin MO
EXP-413 n/a 152mm 25mm 160 32 n/a

EXP-650 15mm 91mm 61mm 270 54 140pin £410

EXP-350 8mm 91mm 53mm 270 54 314pin as
EXP-325 8mm 48mm 53mm 130 26 122pin 0.30

Please send S.A.E. for catalogue listing complete range of G.S.C.
Instruments and Boards.

SABTRONICS LCD MULTIMETER MODEL 2033.  DC volts 100 0/-
10000 Accuracy + .5%  AC volts 100M-1000 V Accuracy 1%

 DC current 10AIA-2A Accuracy 1%  AC current 10A1A-2A Accuracy
+ 1%  Resistance 102.20 MS2 Accuracy t 1%  £42.27.  Please
send 30p for full Sabtronic catalogue and price list

TMK 500 MULTIMETER  30 kopv. AC volts 2.5 10 25 100 250
500 1000V  DC volts 0.25 1 2.5 10 25 10 25 100 250 1000  DC
current 50,ca 5MA 50MA 12 amp  Resistance 0-6K 60K, 60 meg.
 Decibels -20 to + 56 d/b  Buzzer continuity test  Size 160x110
.65  Batteries and leads inc. £26.95

YN360 TR MULTIMETER  AC volts 10 50 250 1000  DC volts
0.1, 0.5, 2.5, 10v 150v 250v, 1000v.  DC current 50/ua 2.5 MA,
25MA, 250 MA  Resistance 0-2K 20K 2M 51 , 20 M St,  Transistor
check  DB -10db -+ 22db £16.95

DESOLDERING TOOL 6.46

SCHOOLS, COLLEGES, UNIVERSITIES SUPPLIED. PHONE OR
SENO YOUR ACCESS OR BARCLAYCARD NUMBER.

PRICES INCLUDE VAT. PLEASE ADD 75p POSTAGE TO
ORDERS UNDER 610.00

Hobby Electronics, February 1983 71



1(11)--A,

L The firm for Speakers

WILMSLOW
ETC

Bigger and Better
the colourful Wilmslow Audio brochure
-the definitive loudspeaker catalogue!

Everything for the speaker constructor - kits, drive units,
components for HiFi and PA.
50 DIY HiFi speaker designs including the exciting new
dB Total Cot,cept speaker kits, the Kef Constructor range,
Wharfedale Speakercraft, etc.
Flatpack cabinet kits for Kef, Wharfedale and many others.

* Lowest prices - Largest stocks *
* Expert staff - Sound advice *

* Choose your DIY HiFi Speakers in the comfort of our *
two listening lounges

(Customer operated demonstration facilities)
* Ample parking *

Send £1.50 for catalogue
(cheque, M.O. or stamps - or phone with your credit card number)

* Access - Visa - American Express accepted *
also HiFi Markets Budget Card.

0625 529599

35/39 Church Street, Wilmslow, Cheshire SK9 lASriLightning service on telephoned credit card orders' ...'lli.'.
MM.

Please
mention

HOBBY

ELECTRONICS

when
replying

to all adverts

Send for my CATALOGUE ONLY 75p
(plus 25p post/packing)

My VAT and postIpacking inclusive prices are the
lowest. All below normal trade price - some at only

one tenth of manufacturers quantity trade.

See my prices on the following:

CAPACITORS . ELECTROLYTIC; CAN, WIRE END, TANTALUM, MULTIPLE,

COMPUTER GRADE, NON POLAR, PAPER BLOCK, CAN, POLY, MICA, CERAMIC.

LOW AND HIGH VOLTAGE, RESISTORS. 118th WATT TO 100 WATT; 0.1% TO

10% CARBON, METAL AND WIRE WOUND + NETWORKS. FANS, BATTERIES,

SOLENOIDS, TAPE SPOOLS, VARIABLE CAPACITORS AND RESISTORS,

TRIMMERS, PRESETS, POTS . SINGLE, DUAL, SWITCHED, CARBON,

CERMET AND WIREWOUND, SINGLE OR MULTITURN, ROTORY AND SLIDE.

DIODES, RECTIFIERS, BRIDGES, CHARGERS, STYLII, SOCKETS, PLUGS,

RELAYS, TRANSISTORS, IC'S, CLIPS, CRYSTALS, ZENERS, TRIACS,

THYRISTORS, BOXES, PANELS, DISPLAYS, LED'S, COUPLERS, ISOLATORS,

NEONS, OPTO'S, LEADS, CONNECTORS, VALVES, BOOKS, MAGAZINES,

TERMINALS, CHOKES, TRANSFORMERS, TIMERS, SWITCHES, COUNTERS,

LAMPS, INDICATORS, BELLS, SIRENS, HOLDERS, POWER SUPPLIES, HARD-

WARE, MODULES, FUSES, CARRIERS, CIRCUIT BREAKERS, KNOBS,

THERMISTORS, VDR'S, INSULATORS, CASSETTES, METERS, SOLDER,

HANDLES, LOCKS, INDUCTORS, WIRE, UNITS, MOTORS, COILS, CORES,

CARTRIDGES, SPEAKERS, EARPHONES, SUPPRESORS, MIKES, HEATSINKS,

TAPE, BOARDS and others.

Prices you would not believe before inflation!

BRIAN J. REED
TRADE COMPONENTS

ESTABLISHED 25 YEARS
161 St. Johns Hill, Battersea, London SW11 1TQ

Open 11 am till 7 pm Tues. to Sat. Telephone: 01-223 5016

LECTRO-LINES
101 Hainault Road, Romford, Essex RM5 3HF.

Tel. Romford 22018/9

New boxed pre -aligned and tested. Complete with ferrite rod
aerial, 6 way function switch, drive drum, cord drive, knobs,
sample calibration scale and circuit diagram.

3 stage FM tuning, phase lock loop decoder, L.E.D. stereo
indicator, FM sensitivity 2 uV.

Wavebands FM 88-108 MHz, LW 160-280 KHz,
MW 525-1650 KHz.

Output approximately 200 mV. Input 12v DC.

Price only f6.90 including VAT
plus £1.50 P & P
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Clever Dick returns from the sunny shores of Tenerife with an
enviable suntan and an outrageous claim for expenses. Maybe next
year he'll be hijacked to Cuba!
"The trouble with holidays", someone
once told me, "is that you need another
week off to recover!" "Not much
chance of that", quoth the editor.
"Here, take this file and . . . ". I won't
repeat the rest. After all, this is a family
magazine and colonial expressions are
not really appropriate.

Despite the fact that I haven't given
away a binder for months, now, I'm still
receiving letters from readers who don't
want one . . .

Dear CD,
I genuinely don't want a binder! But I
would be a friend for life (ie, a reader) if
only you could furnish me with the
address of E.R.G. Components Ltd.,
who supplied the transformer for an
oscilloscope I own.
R.J. Heap,
Gunnislake,
Cornwall.

I can furnish you with a three-piece
suite, if you like. This bloke I know,
Arthur, he gets them cheap from
somewhere . . . the address is cheap,
too. E.R.G. Components are at Luton
Road, Dunstable, Bedfordshire LU5 4LJ.

This seems to be an appropriate point to
remind you all that an immediate reply is
only possible if an SAE is enclosed with
your letter to me.

Dear CD,
Having built your 'Noiseless Fuzz Box,
March '82 issue, I was somewhat
thwarted when I found that BC650
transistors were required. I have been
unable to find these in any catalogue or
advertisement and I wonder if they are
'BC650s'. If so, could you recommend
a supplier and a possible price. You
claimed they were easily available
components in the project. RSVP soon
- good mag, keep up etc.
Binder?
W. Moms,
Bridgend.

You, the author and the article at least
agree that the device in question is
indeed a 'BC650'. The transistor is an
ultra low noise, high gain type, from
Motorola and I'm told that it is often
used in the common base configuration
as a direct -coupled microphone
preamplifier. However, perhaps we
overstated the case when we said
'easily available'. The only supplier I
have been able to find, in fact, is Maplin
Electronic Supplies Ltd., PO Box 3,
Rayliegh, Essex SS6 8LR. Their order
code is QB74R and their price is just
29p.

Incidentally, the Noiseless Fuzz Box
was in the February '82 issue - not
March. No?

One wonders, sometimes, whether
anyone who reads this page can take a
hint. It's refreshing then to find that at
least one reader has got the message!

Dear Richard,
Thanks for an interesting page. I am
glad you are keeping your binders. The
grovelling joke is getting a bit thin (been
good fun, though). Could I suggest you
set the readers up to telling funny things
:hat have happened to them, eg I put
pencils etc behind my ear until I did the
same with a soldering iron . . . or the
time I made an oscillator out of a 555,
and the chip itself started whistling. You
know the sort of thing, something very
short.

Cheers Richard (I called my son
Richard). Keep up the good work.
C.B. Sewell,
Kirby-in-Ashfield,
Nottingham.

Yes, I know the sort of thing . . . but do
you? If their sense of humour is
anything like yours, I'm certainly not
likely to lose many binders! Oh well, I
may as well repeat myself: the CD
Golden Binder Award of the Month is
(and always was) for the most clever,
witty letter to arrive through the post. I
think I'm fairly safe.

In view of the current security scandals,
I'm not sure that this letter should ever
be answered. But perhaps someone in
MI5 would like to know, too . . .

Dear CD,
Please could you help me! Recently I
bought an air band (VHF) radio to listen
to the Sea Harriers talking to the tower
at nearby Yeovilton, and couldn't
understand why I couldn't hear
anything.

After asking a few questions I found
that my radio only covered civil bands
(108-136 MHz) and not the military
bands (220-400 MHz). Yeovilton tower
operates on 381.1 MHz AM SSB (I
think!).

How about a project (UHF to VHF
converter) before the start of next
year's airshow season? If not, is it
possible to adapt a UHF or old VHF TV
tuner or alter your VHF radio of a few
months back to obtain the neccessary
frequency?

Also why doesn't anyone use the
vastly superior Z80 CPU for computer
designs? I have never seen a design for

a home computer based on this CPU
produced.

Hope you can help.
M. Robb,
Yeovil,
Somerset

From my somewhat limited experience
in military communications, I do recall
that there is actually no such thing as a
'military band', except for the Band of
the Brigade Guards and so on. Rather,
military communications are conducted
on spot frequencies (which are often
changed) right across the spectrum, and
these are just slightly secret, which is
why most governments operate a
COMINT (Communications Intelligence)
service.

However, if Yeovil is also used by
civilian aircraft, the calling frequency
will be published in the standard
references. Even so, you will need a
high quality SSB communications
receiver before you can monitor those
frequencies, if your information
concerning the transmission mode is
correct. Converters simply won't do the
trick.

I totally agree with your comments
concerning the Z80 CPU, but along with
the extraordinary power, you also need
a large number of support chips and
complex circuitry to get the most out of
it - which is why very few designs
have ever been published.

It can be very disappointing when a
project fails to work - but it's not
always our fault, you know! In any case,
there's simply no way anyone can
advise 'what went wrong' without
considerably more information.

Dear Clever Dick,
In your September '81 issue, I tried to
make your Reaction Tester game. I
spent a lot of time soldering it together,
but it didn't seem to work. I am a
beginner at electronics and do not know
much about it. Please CD, could you tell
me what went wrong?
M. Dawkins,
Croydon.

There're only two things to tell: the
project contains no errors that we (or
readers) have been able to find, and
don't be too disappointed. First time is
for finding out, as they say. As a
beginner, you'll find that you'll make a
lot of mistakes and that projects won't
work for unknown reasons. All you can
do is keep trying, keep learning and keep
reading HE! HE
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121;Services
8 Tufnell Gdns.,

Mackworth,
Derby DE3 4DY

MAKE YOUR OWN CIRCUIT BOARDS
with the

AL.f e606,e4 OFFek
E CIRCUIT MAKER P. Et

Offer for limited period only a.

 Reproduces direct from magazine circuits, etc.
 Complete kit including film, exposing lamp,

D/S fibreglass boards, printing/assembly
frame, etc.

 No darkroom or photographic experience
needed

 Full after sales service and consultancy
Send loose stamp for free brochure

Contact Dwyane Stewart at

STEWART
of Reading

110 Wykeham Road, Reading RG6 1PL

Tel: Reading 0734 68041

For all types of Electronic Equipment and
Components, send s.a.e. for lists

CALLERS WELCOME MONDAY TO SATURDAY
incl 9am to 5.30pm

VISA/ACCESS and Official Orders Welcome

4
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he MIGHTY \OCRS
SOLDERING

IRONS AND ACCESSORIES

An=
Nan I

PLEASE
QUOTE

YOUR
NUMBER
WHEN
ORDERING

.

RETAIL PRICE
each inc.v.a.t

POSTAGE
extra.

TYPE 1 18watt , 5.46 35p
Model D 5°watt
temp controlled 14.20 35p
STAND for above 4.99 1.00

Model H 70watt 11.50 1.10

Model H150watt
temp controlled

-

17.76 1.10
:older low melt 82p 20p

From your Local Dealer or Di ect from Manufacturers

III ;1 I: ;
LIMITED

- UNION ST. PLYMOUTH PLI 3HG

0752-665011 TRADE ENQUIRIES WELCOME

LB ELECTRONICS
DISC DRIVE BONANZA
PERTEC FD650 8" DSDD... 1199 + VAT
PERTEC FD250 52" DSDD.. £145 + VAT
PERTEC FD200 514" SSDD £100 + VAT

BRAND NEW AND BOXED
PLUS DATA P Et P AT COST

51 in Slimline for APPLE £2.25 + VAT
Controller Card for above £48.00 + VAT
12 in Green Phosphor Monitor, 24V DC (Used),

separate video or sink input, uncased £15.00 + VAT
SORRY THIS ITEM TO CALLERS ONLY!

INTERSCAN ACCOUSTIC COUPLER
10" x 4" x 5" WITH ELECTRONICS, SOUND
TIGHT UNIT, FOR STANDARD GPO HAND SET.

NO DATA - £10.00 (INC VAT) P tr P f1.75

LB ELECTRONICS
11 HERCIES ROAD,

HILLINGDON,
MIDDLESEX UB10 9LS,

ENGLAND
TEL: UXBRIDGE 55399

CYBERTRONIC
BURGLAR ALARMS
Burglar Alarm Kits DIY Components and
Trade i.e. PCBs (inc. customised and
your own design).
Bells, Sirens, Sounders, Bell Boxes,
Junction Boxes, Magnet and Reed
Switches, Cable etc.
Please send for free catalogue and data
on DIY installations.
DISCO
3-4 Channel Controllers and PCBs;
customised disco equipment made to
your own spec. We also make customised
PCBs and equipment for the Lighting and
Sign Making trade.
ELECTRONIC DESIGN AND
MANUFACTURE
From artwork to completed equipment,
both home and industrial.

ELECTRONIC COMPONENTS FOR THE
HOBBYIST AND INDUSTRY

VISIT OUR SHOP OR SEND FOR
FREE CATALOGUE

CYBERTRONIC
7 STATION ROAD,

DARLINGTON DL3 6TA
TEL: (0632) 59988
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'LETCHWORTH ELECTRONIC COMPONENTS
SPIRELLA BUILDING, BRIDGE ROAD, LETCHWORTH,

HERTS. SG6 4ET, ENGLAND.
LISTS 65p. TEL: 104626) 70354

VALVES! AL60/E5, DAF91/609. DAF/62p, DF91/52p, DF92/58p, OF96/63p. DK9I /78p,
DL96/95p. E92CC/E2, EABC80/78p. E891 /65p, EBC81/89p, EBC90/80p,
EBF80/72p,EBF89/90p, ECC81/90p, ECC82/75p, ECC83/68p. ECC84/60p, ECC85/70p,
ECC88/E1, ECCI89/92p, ECF80/709, ECF82/70p, ECH35/E1.75, ECH42/E1.25, ECH81/60p,
ECH83/909, ECH84/70p, ECL80/58p, EF39/EI 35, EFI30/50p, EF85/52p, EF86/72p, EF89/EI,
EF91/E1.70, EF92/C2.45, EFI83/67p, EL34/E1.55, EL36/E1.55, EL84/66p, EL9I/E6.75,
EM81/85p, E280/65p, EZ81/75p, G232/E1, G234/E2.50, IL4/58p, IR5/78p, 154/52p, 155/60p,
1T4/54p, KT66IMOVI/E12.50, KT66IUSAI/E8, K177IGLI/f9.75. KT88IGLI/E12.50, 0A2/80p,
0B2/95p. 0C3/f1.35, 003/E1.60, PCC84/11, PCC85/E1.04, PCL82/95p, PCL85/EI.20,
PCL805/fl 20. PFL200/f1.55, P082/709, PY5004/E1.65, 90800/929, 170801/929,
(30V03 10/E6, TT21/E28, TT22/L29, UABC80/76p, UBC81/98p, UBF80/85p, UBF89/85p,
UCC85/65p, UCH42/E1.50, UCH81 /85p, UCL82/90p, UL84/85p, 354/72p, 4-654/E42,
5U4G/98p, 5Z4G/GT/98p, 5763/E6.25, 64G7/f1.40, 64K5/70p, 6AL5/65p, 64M5/f6.75,
6AM6/E1 70, 6405/C1.10, 6456/E2.25, 6457G/E1.15, 64T6/80p, 64U6/65p, 64V6/76p.
6B46/60p, 6130641.25, 68E6/E1, 68J6/0.30, 6E407A/0.50, 6BW6/E7, 6131N7/0.15,
61326/El 75, 6C4/60p, 6CB6A/CI 45, 6F6GT/E1.75, 6F33/E22, 6J5GT/80p, 6J6/75p,
6K7/EI.25, 6L6GT/E1.25, 607/E1.10, 6547/E1.35, 65G7/E1.18, 6SL7GT/90p, 6 5N7GT/89p.
6V6GT,95p. 6080/f11, 6146A/E8, 61468/f11, 6550/E9.50, 807/E1.45, 8114/E22, 813/E32,
833A/010.
SOCKETS! 85/E1, B7/75p, B7G/20p, B7G SKIRT/35p, B7G CER PCB/25p. 894/25p, B94
SKIRT/35p, 8108 PCB/12p, INT OCTAL/55p, B7F61394 CANS/35p, 8 pin DIL/9p. 10 WAY TAG
BOARDS/55p.
DIODESI 0491/9p, 154002/59. 154005/69, 154007/6p. PP3 CLIPS/6p. 6.3v/.3A MES
BULBS/32p.

ALSO TRANSFORMERS, RESISTORS, CAPACITORS, HARDWARE, ETC. POSTAGE 86p.
PLEASE ADD 15% VAT.

FREE CATALOGUE! E

A
D

OUR GREAT NEW ILLLIgTRATED CATALOGUE IS
PACKED WITH INFORMATION ON SUPERB
QUALITY, PROFESSIONAL BURGLAR ALARM

EQUIPMENT
F111----- AT UNBEATABLE PRICES!

SEND S.A.E. OR PHONE NOW A. A.D. ELECTRONICS

FOR YOUR COPY
DEPT, HE2

THIEFCHECK 217 WARBRECK MOOR
THIEFCHECK BURGLAR MAIN AINTREE LIVERPOOL
ALARM D-LY SYSTEM DISTRIBUTOR L9 OHUI051 523 8440

ELECTROHTUTE
Understandably

Britain's most popular
and relied -upon

suppliers of
SEMI -CONDUCTORS

LC.s
COMPONENTS

COMPUTING EQUIPMENT
TOOLS, BOXES, CONNECTORS

and much, much more
THE LATEST PRICE LIST TELLS ALL

Large S.A.E. brings your FREE copy by return
GOOD PRICES - GOOD SERVICE -DISCOUNTS

Send for yours now to:

ELECTROVALUE LTD.
Head Office. Mail Order Dept. and Shop

289 St. Judea Road, Englefield Green, Egham, Surrey TVV20 OHB
Telephone Egham (STD 0784; London 871 33603, Telex 264475

Also in Manchester for persona/ shoppers at
680 Burnage Lane, Burnage, Manchester M19 1NA - Telephone 061-432 4945

Computing Shop -
700 Burnage Lane, Manchester - Telephone 061-431 4866

LASTCHANCE AT THIS PRICE.
METALFILM RESISTORS 1% Tolerance, 1/4 Watt

11
100R I k 1014 10014
1108 161 Ilk 1106
1208 162 126 1201/4
1308 163 13k 130k
1508 165 15k 1506
1608 166 166 160k
1806 168 186 180k
2008 2k 20k 200k
2208 262 226 220k
2408 21(4 24k 240k
2708 267 276 270k
3008 3k 306
3308 3143 33k 330k
36041 3146 36k
3908 369 39k
4308 463 43k-
4708 467 47k 4706
5108 561 51k
5608 566 561( 5604
6208 64,2 62k
6808 668 68k 680k
7598 765 75k
8208 84,2 82k 820k
9108 9141 91k 1M

,ONLY 3p EACH
High Quality High Stability,

H u g  Strength.
Minimum order E20

Minimum 5 pcs per value
89 Values (624)

VAT, p&p inclusive.

4 GOLDEN SQ
ORION SCIENTIFIC PRODUCTS LTD. LONDON wi

C.M.O.S.
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025

10p
10p
10p
40p
12p
10p
22p
22p
10p
10p
18p
40p
35p
185
30p
409
22p
40p
35p
35p
12p
30p
12p

Rocar Electronics
53 Edgeworth, Heron Garden, Yate, Avon

MALE ORDER ONLY
Please add 50p P&P and 15% VAT

SCRS
C106D
C1160
C1260

40p
60p
65p

4027
4028
4029
4030
4035
4037
4040
4041
4042
4043
4044
4045
4046
4047

18p
35p
40p
14p
509

E1.00
35p
35p
35p
40p
40p
85p
40p
35p

A// devices full spec
Brand new and guaranteed

4048
4049
4050
4051
4052
4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078

35p
209
209
40p
45p
40p
209
12p
12p
12p
12p
12p
12p
12p
40p
12p
12p

20p
16 pin -7p
L.E.D.s
Red
Yellow
Green

4081 129
4082 12p

Triacs
TIC 2060 50p
TIC 225D 60p
TIC 226D 80p
TIC 236D 90p
TIC 246D f1.50

Voltage Regulators
7805 5V 1 amp T0220 30p
7812 12V 1 amp T0220 30p
7815 15V 1 amp T0220 30p
I.C. Sockets
8 pin -6p 18 pin -- 10p 24 pin -

15p
14 pin -1p 20 pin - 12p 28 pin -

40 pin -20p
3rnm 5mm

8p EP
8p Sp
Bp 8p

4111111110.,

MPETITION-PRO

1,1110
PRECISION
GAME CONTROL!

Outstanding Features
 Super strong nylon and steel

construction, built to last  A total of 8
directions plus 2 large fire buttOns  Arcade

proven moulded leaf switches ensure incredible
reliability  Complete with self contained boxed

interface which simply plugs into the Spectrum expansion port (with or
without printer) Easily programmed in BASIC or M/C.

These arcade games, designed exclusively for the Joystick by leading
software houses, are now available for Spectrum:

Time Game M/C 48K £6.95 Spooky Man M/C 16K £4.95
Meteroids M/C 16K £6.95 Cosmos M/C 16K £4.95

Watch this space for new software! Available only from:

FiEmmionMICRO ELECTRONICS
Dept 11E2 180a Bedford Road, Kempston, Bedford MK42 8BL
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Re ady

PCBPcs s I

PRINTED CIRCUIT BOARDS (PCBs) for HE projects have often represented an
\For Reader&./

obstacle for our readers. Some of you, no doubt, make your own
but our PCB Service saves you the trouble.  ...
NOW you can buy your PCBs direct from HE. All (non -copyright) PCBs will be available
automatically from the HE PCB Service. Each board is produced from the same master as
that used for the published design and so each will be a true copy, finished to a high stan-
dard.
Apart from the PCBs for this month's projects, we are making available some of the
popular designs from earlier issues. See below for details. Please note that only boards for
projects listed below are available: if it isn't listed we can't supply it.

October 80 September 81 Computer PSU £8.72
Nobell Doorbell £2.64 Power Pack £1.69 Solar Radio £2.15
Intruder Alarm £2.51 Reaction Tester Game £1.71
Tug 0' War £2.65 'Diana' Metal Detector £3.31 August 82

Digital Millivoltmeter
November 80 October 81 (Set of Two) £4.82
Memory Bank Synth: Combination Lock £2.65 Audio Analyser

Mainboard PCB £3.31 (Set of Two) £12.30
Keyboard PCB £3.60 November 81

Party Grenade (set of Sound Torch (Set of Two) £5.31 September 82
three) £3.47 Signal lights
Double Dice £2.95 December 81 Main Module £2.34

Pedalboard Organ £5.97 Junction Module £2.27
December 80 ZX PCB £3.75
Stereo Power Meter £2.83 January 82 Slot Car Controller £1.99

Intelligent NiCad Charger £3.04
January 81 October 82
Car Rev Counter £2.99 February 82 Flash Point Alarm £2.31

Relay Driver £2.20 Negative Voltage
February 81 Mast -Head Amp £1.31 Generator £1.57
Heartbeat Monitor £2.53 Squelch Unit £2.77
Audio Signal Generator £2.47 March 82

Digital Dice £1.95 November 82
March 81 Pedometer/Odometer £2.31
Steam Loco Whistle

April 81
Super Siren

£2.65

£1.97

April 82
Digital Capacitance Meter
Dual Engine Driver
Bike Alarm

£4.73
£3.37
£2.64

December 82
Phase Four
Microlog
Tape/Slide

£3.18
£4.28
£5.48

May 81
Voice Operated Switch
Organ 1

June 81

£1.67
£4.64

May 82
Digital Thermometer
(Set of Two/
Echo-Reverb
Cable Tracker

£5.31

£5.81
£2.21

(two boards)
TV Amp
Lofty

January 83
Chip Probe

£5.99
£2.87

E2.02
Envelope Generator £1.87 Switched Mode Regulator E2.34

Organ 2 £2.53 June 82
Power Supply Design £2.64 February 83

July 81 Auto-Wah £3.58 Incremental Timer E7.22
Organ 3 £6.00 Auto Greenhouse Sprinkler £3.88 DigiTester PSU E6.85

Organ 4 £6.00 Telephone Timer
Ultrasound Burglar Alarm £2.53 (Set of Two) £7.39

August 81 July 82
RPM Meter f 1.77 Tanover E2 31
Thermometer f 1 67 TVI Filter E2 17

PLACE an order for your PCBs using the form below (or a piece of plain paper if you prefer not to
cut the magazine), then simply wait for your PCBs to drop through your letterbox, protected by
a Jiffy bag.

HE PCB Service, Argus Specialist Publications Ltd, 145 Charing Cross Road, London WC2H OEE
I enclose a cheque/Postal Order made payable to ASP Ltd,
for the amount shown below Price.

OR

I wish to pay by Barclaycard. Please charge my account number

VISA
OR

I wish to pay by Access. Please charge to my account number

SIGNATURE

NAME
IBLOCKCAPaALS)

ADDRESS
IBLOCKCANTALS)

Please allow 21 days for delivery

Boards Required Price

Add 45ppErp

Total Enclosed £

0.45
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SAVE Efts ON HOME HEATING BILLS N.
UNIQUE DIGITAL THERMOSTAT

POSSIBLE FUEL
SAVINGS OF
UP TO 25%

Normally manufactured exclusively for the trade. Features: 
Continuous readout of ambient temp via 3 digit 7 segment display
 LED indicates when pump is in operation  0.2°C Hysterises
 240v 3A control contacts  Switched set temperature 
Freeze protection setting

High specification - Simple to calibrate -
Connect in place of existing thermostat -

f sii *  Requires 240v 2VA supply - Kit includes all
or , a necessary components, Enclosure, diagrams

and instructions.
Kit price only £39.90. Assembled Price £49.90

Prices include P&P and VAT
Send cheque or PO to: DICON ELECTRONICS LIMITED
Bond Street, Bury, Lancs BL9 7DU Tel 061-797 5666 I

WHY USE STRIPBOARD?
Make your own PCB. It's easy:

"GET YOU STARTED" KIT
12V Mini Drill (takes }Al.
1mm Bit.
25 sq. ins. Copper Clad.
PCB Etchant for Itr.
Tweezers and Dish,
Fine Etch Resist Pen
Instructions. Only £6.00

"SUPER" KIT As above with:
3 pens, Fine-Med.-Thick.
75 sq. ins. Copper Clad.
3 Sheet Transfers-Etch Resist.
Only £8.50.

SIMPLE PCB DRILL
12V Motor with chuck attached
with 3 collets 0.8 to 2.0mm. £4.50.

PCB ETCHANT
Double strength to make Itr.
solution. 90a.

ETCH RESIST PENS
Set of 3, Fine-Med.-Thick. £1.80

Callers Welcome 9am to 5.30pm
Prices are inclusive but add 60p P Et
P to each order.
Cheques Et P.O.'s payable to POPS
Components.

POPS COMPONENTS
38 Lower Addiscombe Rd.
Croydon CRO 6A A
Tel No 688 2950

7

flp MARCO

TRADING
111 ,11111{
MI MEET
Um

114 INIM(111111112/11

GOT YOUR

LATEST COPY

YET???

Our 72 page fully illustrated
catalogue includes special offer

lists, order forms, and pre -paid envelopes and lots lots more.
To obtain your copy of Marco Trading's latest catalogue send
35p plus 26p postage to:
Marco Trading, Dept HB2, The Maltings, High Street,
Wem, Shropshire, SY4 5EN. Tel: 0939 32763

Cassette Decks Et Heads/Quality Kits
HART Hi-Fi Kits are the best in the
business - and have been for 20
years! We also stock some special II

and useful items like our SF925F
Solenoid Controlled Deck Mechanism
on the right - use it in HiFi or Digital
Data projects, it can handle either
equally well. Magic feature is the search in fast mode and the price
is only £38.90 plus Vat.
Need a new or better CASSETTE HEAD? We have the best there
are. Ask the manufacturers for a price first, then try :is for a

pleasant surprise.
Write or phone for YOUR free copy of our interesting list.

HART ELECTRONIC KITS LTD.
Dept C, Penylan Mill, Oswestry. Shropshire SY10 9AF.

Tel 0691 2894
Personal callers are always welcome but please note that we are closed all day
Saturday.

. P W
A range of electronic modular dimmers
suit your custom channel and facility
 Considerable saving over commercial equipment
 All the commercial facilities and more

I  Compatable special effects
 Preset/remote/master
 Easily installed and wired

designed to
requirement

,

SUPER DISCOUNTS
Contact our Sales Desk and.
saw a further 10% on cer-

tain dimmer items
NOWI

SPC - Simple but effective 1000W cntroller £15.70
SPU - Used in conjunction with RS units for ' £11.90i

Remote desks in 1000 and 2000W versions ., £23.9012K)
MC - Master dimmer for SPC/RS units £7.90
RS - Remote controller for SPU/SPC Units E9.40
SUP/REF - Supply/signals for up to 50 modules £20.00
Discounts on above only (order £100 to £199 15% IMO to £299 20% £300+ 25%

EFFECTS ACCESSORIES
MXSL - Four channel sound to light 136.90
MXLS - Four Channel Sequencer E23.70
MXLC-S Four channel sound chaser £76.70

1 MXECE - Dip/ Dipless Electronic Crossfade E31.90,_

3 CHANNEL SOUNDIUGHT ri STEREO DISCO Main supply E720
CHASER £35.70 I MIXER/PREAMP PFL supply E1.00

LB31000SLC LBPA3 !

M Magnetic
C Ceramic

il'IS..,,-...
,

£36.70
Magnetic or ceramic deck;

versions - please state'
All the requirements of a stereo disco preamp

A high performance sound to light providing bass, on one board, left and right deck mixers/tone
mid and treble separation, employing active

I

controls/misc. mixer/tones/mic. auto fade
filters. Automatic switching to chase in the over decks/and P.F.L.The unit can be used with
absence of a music signal 1000W/chan I virtually any power amp

3 CHANNEL SOUND/LIOHT AND MORE!
LB31000SL * 4 CHAN S/L AUTO CHASER

... . -- * 4 CHAN MULTI SOUND CHASER

* 4 CHAN SEQUENCER
*4 CHAN SOUND CHASER

... * FASCIA PANELS

£22.70
All the advantages Active Crossovers £17.90 (supply £7.201

of the SLC without chase. (3 -way 303Hz/3kHz1
Controls: bass/mid/treble/master sensitivity. 4

Don't hesitate to write or phone for immediate information. All prices Include VAT. Please include 75p
post except power dimmer 52.751. Cheques/PO/COD/Access all welcome.

Tel: 01-640 6053 IMon to Fri 9 to 4.301

L & B ELECTRONIC 34 Oakwood Ave, Mitcham, Surrey CR2 1AQ

FREE CAREER BOOKLET
Train for success, for a
better job, better pay

Enjoy all the advantages of an ICS
Diploma Course, training you ready for a
new, higher paid, more exciting career.

Learn in your own home, in your own
time, at your own pace, through ICS home
study, used by over 8 million already!

Look at the wide range of opportunities
awaiting you. Whatever your interest or
skill, there's an ICS Diploma Course
there for you to use.

Send for your FREE CAREER BOOKLET
today-at no cost or obligation at all. 

AND POST TODAY

ELECTRONICS El
: ENGINEERING L-I
ELECTRICAL 

 ENGINEERING

I

TV Et AUDI
SERVICING D
RUNNING YOUR rl
OWN BUSINESS L-1

Name

Address

I ICS ICS
Dept D626

0i1a-16i 22hours1I1

160 Stewarts Road,
London SW8 4UJDbaSiOn of NationalIseclucation

Corporation
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TIME DELAY
ADJUST CD ON

1°

MIN

9

@ 8

@ 7

START © 6@ 5

© 45 6

4

@ 3

10

INCREMENTS

9

0
Top Left, the PCB foil patterns for last month's CB
Selective Call Unit project. Note the links (L -L) on the
foil side of the Receiver (Rx) board, and the diode
(D -D) which is wired across the relay coil pins.

Bottom Left, the PCB patterns for the Incremental
Timer; the Timer board is larger of the two. The
Display board is mounted to the front panel by the
potentiometer and switch fixings. The front panel
artwork is reproduced at full size, above.

Right, the Digitester PSU board. The toroidal
transformer is screw -mounted through its centre. The
corner pads indicate the positions for fixing the board
into a box.

0

0

0

0
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Universal NI -CAD, battery charger. All plastic case
with lift up lid. Charge/Test switch. LED indicators
at each of the five charging points.

Charges:- PP3 (9V), U12 (1.5V penlite), U11
(1.5V "C"), U2 (1-5V "D"), Power:- 220-240V
AC, Dims:- 210 x 100 x 50mm. Knock down
price only while stocks
last.

Only £6.00
Order No. MW 398

Muhitester & Transistor Tester
DC volts 0 -1v -5v -2.5v -10v -50v -250v -1000v ±3%
AC volts 0 -10v -50v -250v -1000v -±3%
DC current 0-50uA-2.5mA-25mA-0.25A
Resistance:
Minimum 0.2-2-200-200k ohms

1

Midscale 20 -200 -20k -200k ohms s3%
Maximum 2k -20k -2m -20m ohms
As a transistor tester
Leakage current 0-150uA at Zlk range

0-15mA at X10 range 1. ±5%
0-150mA at X1 range

PLEASE ADD 15% VAT & El P&P

Only
£11.95

Order No. I
HT 320

ENFIELD
208 BAKER ST., ENFIELD,ELECTRONICS MIDDX. Tel: 01-368 1873

RECHARGEABLE
BATTERIES

PRIVATE OR TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE SEND SAE FOR LISTS
£1.45 for booklet Booklet 'Nickel Cadmium Power '

*NEW SEALED LEAD RANGE AVAILABLE*
SANDWELL PLANT LTD

2 Union Drive, Boldmere
Sutton Coldfield, West Midlands

021 354 9764 After hours 0977 84 09 3

It'd easy,
to complain

about
advertisements.

The Advertising Standards Authority.
If an advertisement is wrong.we're hereto put it right.

A.S.A. Ltd.. Brook Hni,se.Torrington Place. London WCIE 7HN

'BARGAINTIME
UV PROMS
2716 £2.30
2732 E4.12

I.C. SOCKETS
Low

profiles
8 6S3

14 9p
16 9p
18 12p
20 14p
22 16p
24 15p
28 19p
40 26p

, 64

Pins
Turned

pin

32p
37p
42p

53p

92p
£2

I VOLTAGE REGS. T0220 39p each
+ 7805 + 7818 -7905
+7812 +7824 -7912

1DIODES
In4148 2p each or E1.50/1 '

+ 7915 -7915

'n4001/4002/4003 3p each
IZener Diodes 400mW IBZY88C1
14p each or 0 per 100

LED'S - 5mm All with Clips
Red 9p; Green 10p; Yellow 11p
Special pack 10 of each £2.50

!RESISTORS -
,E24 Range Carbon

Bandoliered
100 Assorted values
110 per value . 95p

11000 Assorted values
;50 per value... £8

HEATSINKS
T0220/S0T32 Finger Heatsinks Vert. or
Horiz. Mounting 18 deg c/w 20p each;
15 deg c/w 24p each
To 5 push on 9p each
46 x 46mm Finger type drilled To3 7 deg
c/w 28p each
55 x 55mm Finger typed drilled To3
4.5 deg c/w 31p each
65mm x 20mm x 50mm extruded sink
2.75 deg c/w 98p each

TERMS: Strictly cash with order. All prices inclusive of VAT.
HANDLING: Charge of 50p on orders under £5. Heatsink Listing and Data Sheets

sent with all orders or on receipt of large sae with 26p of postage.

CAMTEC CIRCUITS AND SYSTEMS LIMITED
5 York Road, Bognor Regis, West Sussex P02 1QW

Tel: (0243)862911

MASTER ELECTRONICS NOW!
The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:
Build a modern oscilloscope
Recognise and handle current electronic

components
Read,draw and understand circuit diagrams
Carry out 40 experiments on basic

electronic circuits used in modern
equipment

Build and use digital electronic circuits
and current solid state 'chips'

Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

Newekt? New Career?NewHobby?Get into Electronics Now!
Please send your brochure without any obligation to I am interested in: HE/2/821 IIME I

I COLOUR BROCHUt

I

POST NOW TO

LBritishNationalRadio8cElectronics School Reading, Berks. RG1 7BR I

NAME COURSE IN ELECTRONICS

ADDRESS

BLOCK CAPS PLEASE

I I

as described above
RADIO AMATEUR LICENCE

I MICROPROCESSORS

LOGIC COURSE

,OTHER SUBJECTS

I

80
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WANTED Electronic components boards,
connectors, test equipment, good prices
paid. "0" Services, 29 Lawford Crescent,
Yateley 871048 Camberley Surrey.

7LBS ASSORTED Components £5. 10Ibs
£6.50. 300, small components, transistors,
diodes £2.20. Forty assorted 74 series ICs on
PaneIls) £2.20. P.C.B.'s s/sided copper 11"
x 8" 90p. 16" x 11" £1.70. Fibre glass 11"
x 8" £1.50. 16" x 8" £2.90. Post paid. List
25p refundable. J.W.B. Radio, 2, Barnfield
Crescent, Sale, Cheshire M33 1 NL.

DIGITAL WATCH REPLACEMENT parts.
Batteries, displays, backlights etc. Also
reports, publications, charts. S.A.E. for full
list. Profords, Copnersdrive, Holmergreen,
Bucks HP15 6SGE.

ELECTRONICS BOOKS. International
publishers. Lowest rates. Ask list. Business
promotion. 376 Lajpatrai Market Delhi India.

MAPLIN 5600S SYNTHESISER - Half(
built. 63 note keyboard, computer interface
board. Wired to front panel. Teak cabinet.
£200 ono. Riglar, Beaminster (Dorset)
0308 862767 weekends.

BURGLAR ALARM EQUIPMENT. Please
visit our 2,000 sq. ft. showrooms or write
or phone for your free catalogue. C.W.A.S.
Ltd. 100 Rooley Avenue, Bradford BD6
1DB. Telephone 0274-308920.

ELECTRONICS component shop in MAID-
STONE, KENTI Thyronics Control Systems,
8 Sandling Road, Maidstone, Kent.
Maidstone 675354.

BIG BARGAIN BOX'
Our Big Bargain Box contains over a thousand
components - resistors, capacitors, pots, switches,
diodes, transistors, panels, bits and pieces, odds and
Olds. All useful stuff - would cost many times the
price we are asking if bought separately. Approx.

weight 41bs.

ONLY £5.00 inc post - you're bound to
come back for another!!!

ESP 141F FOUNDRY LANE, SOUTHAMPTON, S01 3LS
Lots of surplus bargains on our latest list -- send an

SAE for your copy now.

ADVERTISEMENT
RATESSemi -Display (min 2 cms)

1-3 insertions £7.50 per cm
4-11 insertions £7.00 per cm
12 + insertions £6.50 per cm
Lineage 26p per word (min 15 words)
Box Nos. £2.50
Closing date 2nd Friday of the month
preceding publication date.
All advertisements in this section must he prepaid
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available
on request)

HOBBY ELECTRONICS CLASSIFIED
ADVERTISING, 145, CHARING CROSS RD,
LONDON WC2H OEE.

CENTURION
ALARMS

We manufacture, you save £££'s
Send s.a.e. or phone for our Free list of
professional D.I.Y. Burglar Alarm Equip-
ment and accessories.
Discount up to 20% off list prices.
e.g. Control Equipment from £15.98.
Decoy Bell Boxes from £5.95 inc.

TRADE ENQUIRIES WELCOME

112 0484-21000
or 0484 35527 124 hr. ans.)
CENTURION ALARMS (HE)

1265 Wakefield Road. Huddersfield
9BE, W Yorkshire'
Access Et V.sa

Orders Welcomed

AERIAL AMPLIFIERS Improve weak.
television reception. Price £6.70. S.A.E. for
leaflets. Electronic Mailorder, Ramsbottom,
Lancashire BLO 9AGH. .

KIA RETURN ANAD No4: Quality stabilis-
ed power supplies . . . 9-50 volt presetable
+ automatic protection! Post + £5.25. 8
Cunliffe Road, Ilkley.

POWERFUL SW Medium FM portable radio,
only £14.95 p + p £2.55. Sharland Enter-
prises, 7 Mountview, Mill Hill NW7 3HT.

TELETEXT (Oracle/Ceefax) add-on adaptors
for any television. Only £149.95 inclusive.
Also Prestel/Viewdata and Telesoftware.
Cytel (HE), FREEPOST, Bristol BS10 6BR.
(0272) 502008 any time.

WAN it ID AT\

Auto Electronics, 130 Coventry
Street, Kidderminster. Tel: (0562)

2179

Brand new components by return post or ring
with Access/Barclaycard number for same day
despatch.
All manufacturers guaranteed new stock. All at
most competitive prices. Catalogue available

only 50p. All prices inclusive of VAT.

PRINTED CIRCUITS. Make your own sim-
ply, cheaply and quickly! Golden Fotolac
'light-sensitive lacquer -_now great1y im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55o. Cleat
acetate sheet for master 14p. Copper -clad
fibreglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwall.

BUMPER BOX OF BITS
WOWIll We've got so many components in stock, we
can't possibly list them all!! - So buy a box, in it you'll
find resistors, capacitors, displays, switches, panels
with transistors, diodes, IC's, etc., coils, pots . . . and
so on. All modern parts - guaranteed at least 1000

items. Minimum weight 101bs. ONLY £8.50 inc.

ELECTRONICS WORLD
1F Dews Road, Salisbury, Wilts SP2 78N

100 WATT - 'IT'S CHILDSPLAY'. £6.95!
Superb quality fibreglass T03 poweramps +
data!! KIA, 8 Cunliffe Road, Ilkley.

Al
051-228 3483

INTRUDER ALARMS LTD
WHOLESALE SUPPLIES

MAIL ORDER DEPT

Bell Boxes E6.00 CONTROL PANELS
Dummy Boxes E4.50 Battery T/E/E £20.00
Bell 6' E7.50 F.S.N. 20/40 E36.00
SIRENS CONTACTS
Minimlte E4.50 Aluminium E1.85
Electronic E7.50 Surface E0.75
Cable (4 core) E7.00 Flush E0.65
PRESSURE MATS Quickfits E0.75
Stair £0.95 BEAMS
Standard E1.50 Infra Red E31.50

Ultrasonic comp 06.00
Rec Battery E6.95

Discount on quantity - Please add 15%
VAT

FOR ORDERS LESS THAN no P&P 12.00
OVER £30 P&P FREE

Al ALARMS LTD
86 Derby Lane, Old Swan, Liverpool 13

Ring Bridgette on
01-437 1002

for your classified advertising
requirements
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HOBBY ELECTRONICS
CLASSIFIED ADVERTISEMENT - ORDER FORM

If you have something to sell now's your chance! Don't turn the page - turn to us!
Rates of charge: 26p per word per issue (minimum of 15 words). Box Nos. £2.50
and post to HOBBY ELECTRONICS, CLASSIFIED DEPT., 145 CHARING CROSS ROAD, LONDON WC2

£3.90

£5.20

£6.50

£7.80

£9.10

£10.40

£11.70

£13.00

Please place my advert in HOBBY ELECTRONICS for issues commencing as soon as possible.
I am enclosing my Cheque/Postal Order / Internationai Money Please use BLOCK CAPITALS and include post codes.
Order for (delete as necessary) (Made payable to A.S.P. Ltd) Name (Mr/Mrs/Miss/Ms)

OR Debit my Access/Barclaycard (delete accordingly)

VISA
...............

(Delete as necessary)
Address

All classified advertisements must be paid for in advance.

ADVERTISERS INDEX

A.D.E. 75
Aitken Brothers 71
Ambit IFC
Amtron 54
Audio Electronics 54
Bib Audio 4
Bi-Pak 16, 17
BK Electronics IBC
BNRS 80
Bradley Marshal 55
Bramine Marketing 66
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INI 1111  ....
NEW SURPLUS RELEASE

Es -GOVT LEAD ACID ACCUMULATORS. Brand new 101/ 5Ah famous manufacture. Easily tap-
ped in 2V stages. Size only 7inx5inx2in. Ideal for emergency lighting and power supplies. Burglar
alarms, etc. Must have COST Govt over E20 each. Our price 135.50 each, carriage £2.50. Two for £10
carriage E3.50. 4 for EIS carriage E6. 8 for E32 carriage f 10. All despatched unfilled. Robust wooden
tray with carrying handles. Holds 8 accummulators
CORDLESS INDUCTIVE LOOP HEADPHONES. Self powered. Input via loop or eternal min BNC
socket. Contains transistorised high gain amplifier. Operates from internal batteries. Noise excluding
muffs. Switch on when placed on head. Special offer while stocks last ES pp f2. Two pairs for 52
post free.
LIGHTWEIGHT HEADSETS (Govt release/. Brand new 600 ohms impedance. A bargain at 5.50
pp El. Two pairs for post free.
RIDICULOUS RESISTOR SALE. Brand new watt carbon film resistors. 5% tol. High quality
resistors made of exacting specifications by automatic machines. E12 range IRO to IOM in lots of
1000 125 per value). Only Et per 1000. Lots of 5000 for EN. 1 RO to 10M. 1000 PCB type resistors
f:2.50. Bulk purchase enables us to offer 1000 mixed pre -formed carbon film resistors. 5% tol for
PCB mounting. Huge range of preferred value. MAO per 1000. 4000 for M. Postage 15p in E1.
GENUINE ATV TANK HEADSETS AND MIKE £3.50 per pair pp Et .2 pairs E7 post free. All head-
phones fitted with ex -Ministry plug. Standard jack plugs available 25p each. 2 for 40p. Headphone
extension sockets available at 26p each. 2 for 40p. Impedance of first two items 600 ohms. All head-
phones in good condition.
SCOOP PURCHASE: PYE SOCKET PHONE RECEIVERS. Type PF1 normal freq. 450 mHz.
SUpplied in used condition less battery. E4.50 each. Carriage El Two pairs 5.00 post free. Four
pairs £16.00 post free.
THE GOVT. SURPLUS WIRELESS EQUIPMENT HANDBOOK. Gives detailed information and
circuit diagrams for British and American Government Surplus Receivers. Transmitters and Test
Equipment, etc. Also suggested modification details and improvements for Surplus equipment. In-
corporated is a Surplus/Commercial cross referenced valve and transistor guide. The standard
reference work in this field. Only £7.60 p p £1.50. No VAT on books.
No...release of MODERN DYNAMIC MOVING COIL MICROPHONES. 200 ohms impedance,
Switch incorporated. Mostly with lead and DIN plug. Used but nice condition. Three designs of case
housing. Price one mike our choice E2 plus 50p pp. Bargain offer all three mikes E4.50 pp E1.
GENUINE EX -GOVT. COLLAPSIBLE AERIALS. A fully adjustable highly efficient whip aerial in
five sections. Length 1 i metres. Closed 300 m/rn. Copper plated sections. As used on ex -Govt.
Manpacks. Brand new in makers box E2.50 each pp 75p. Two for 5 post free.
HAVE YOU SEEN THE GREEN CAT? 1000x of new components, radio, electronic, audio at
unbelievably low prices. Send 50p and receive catalogue and FREE RECORD SPEED INDICATOR.

Try a JUMBO PACK.
Contains transistors, resistors.

caps, pots, switches, radio
& electronic devices.

Over £50 worth for £11
Carriage & packing

£2.50.

V

MINI JUMBO PACK (E20 worth)

For E5 pp E1.50. PLEASE ADD 15% VAT to all orders including carriage and pp

Vec 079k
00Y,76:

12/14 Harpur Street, Leeds, LS2 7EA. Tel: 452045
New retail premises at above address (opposite Corals)

Callers welcome 9 to 5 Mon to Sat. Sunday 10 till 3. Govt Surplus items always in stock
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kW) MULLARD SPEAKER KITS
Purposefully designed 40 watt R.M.S. and 30
watt R.M.S. 8 ohm speaker systems recently
developed by'MULLARD'S specialist team in
Belgium. Kits comprise MuIlard woofer (El" or
5") with foam surround and aluminium voice coil.
Mallard 3" high power domed tweeter. B.K.E.
built and tested crossover based on Mullard
circuit, combining low loss components, glass
fibre board and recessed loudspeaker terminals.
SUPERB SOUNDS AT LOW COST. Kits supplied
in polystyrene packs complete with instructions.
8" 40W system - recommended cabinet size 240
x 216 x 445mm
Price E14.90 each + E2.00 P le P.
5" 30W system - recommended cabinet size
160 x 175 x 295mm
Price E13.90 each + E1.50 P 8 P.

Designer approved flat pack cabinet kits,
including grill fabric. Can be finished with iron on
veneer or self adhesive vinyl etc.
8" system cabinet kit 151.00 each + £2.50 P & P.
5" system cabinet kit E7.00 each + E2.00 P b P.

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechanism coupled to
a record/play back printed board assembly. Supplied as
one complete unit for horizontal installation into cabinet or
console of own choice. These units are brand new, ready
built and tested.
Features: Three digit tape counter. Autostop. Six piano
type. keys, record, rewind, fast forward, play, stop and
elect. Automatic record level control. Main inputs plus
secondary inputs for stereo microphones. Input
Sensitivity: 100mV to 2V. Input Impedance: 68K.
Output level: 400mV to both left and right hand
channels. Output Impedance: 10K. Signal to noise
ratio: 45dB. Wow and flutter: 0.1%. Power Supply
requirements: 18V DC at 300mA. Connections: The
lett and right hand stereo inputs and outputs are via
individual screened leads, all terminated with phono plugs
(phone sockets provided). Dimensions: Top panel 51in
x 111in. Clearance required under top panel 21in.
Supplied complete with circuit diagram and connecting
diagram. Attractive black and silver finish.
Price 128.70 E2.50 postage and packing.
Supplementary parts for 18V D.C. power supply
(transformer, bridge rectifier and smoothing capacitor)
£3.50.

6 piano type keys

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15", 12" and 8"). These
loudspeakers are ideal for both hi -ti and
disco applications. Both the 12' and 15"
units have heavy duty die-cast chassis
and aluminium centre domes. All three
units have white speaker cones and are
fitted with attractive cast aluminium
I ground finish) fixing escutcheons.
SpecificaCon and Price:

15" 100 watt R.M.S. Impedance Bohm
59 oz. magnet, 2-- aluminium voice coil
Resonant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB
Price E32 each £3.00 Packing and Car-
riage each.

12'' 100 watt R.M.S. Impedance 8 ohm. 50 Oz magnet 2
Resonant,Frequency 25Hz Frequency Response to 4KHz
£23.70 each. £3.00 Packing and Carriage each.

aluminium von r,'
SensItivoy 95d6 Price

8" 50 watt R.M.S. Impedance 8 ohms, 20 oz. 1 V' aluminium voice coil, Resonant
Frequency 40Hz, Frequency Response to 6KHz. Sensitivity 92dB. Also available with
black cone fitted with black metal protective grill. Price: White cone E8.90 each. Black

f9 50 each PEtPfl 25 each

PIEZO ELECTRIC TWEETERS MOT SR
Join the Piezo revolution. The low dynamic mass (no voice -coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

TYPE
'A'

TYPE 'C'

TYPE 'E

TYPE

TYPE 'A' (KSN2036A) 3 round with protective
wire mesh, ideal for bookshelf and medium
sized Hifi speakers. Price £3.45 each.

TYPE 'B' (KSN1005A) super horn. For
general purpose speakers, disco and P.A.
systems etc. Price E4.35 each.

TYPE 'C' IKSN6016Al2- 5" wide dispersion
horn. For quality Hi fi systems and quality
discos etc. Price f5.45 each.

TYPE '13' IKSN1025A) 2- 6" wide dispersion
horn. Upper frequency response retained
extending down to mid range 12KHz). Suitable
for high quality Hi-fi systems and quality
discos. Price E6.90 each.

TYPE 'E' (KSN1038A) 33/4" horn tweeter with
TYPE'D' attractive silver finish trim Suitable for Hi-fi

monitor systems etc. Price E4.35 each.

TYPE 'F' IKSN1057A) Cased version of type
'E' Free standing satellite tweeter. Perfect
add on tweeter for conventional loudspeaker
systems. Price £10.75 each.
P&P 20p ea. (or SAP for Piezo leaflets).

dYI) 80 LOUDSPEAKER

The very best in quality and value. Ported
tuned cabinet in hardweering black vynide with
protective corners and carry handle. Built and
tested, employing 10in British driver and Piezo
tweeter. Spec: 80 watts RMS; 8 ohms; 45Hz-
20KHz; Size: 20in x 15in x 12in; Weight 30

pounds.
Price: E49.03 each. E90 per pair
Carriage: f5 each. E7 per pair

1K.WATT SLIDE DIMMER
 Controls loads up to 1KW
 Compact size

13 21"
16

 Easy snap in fixing through
panel/cabinet cut out

 Insulated plastic case
 Full wave control using Bamp

triac
 Conforms to BS800
 Suitable for both resistance

and inductive loads
Innumerable applications in
industry, the home, and discos
theatres etc.

Price: £11.70 each + 50p P&P

BSR P256 TURNTABLE
P256 turntable chassis  S shaped nine arm
 Belt driven  Aluminium platter 
Precision calibrated counter balance  Anti
skate (bias device)  Damped cueing lever
 240 volt AC operation (Hz)  Cut out
template supplied  Completely manual arm.
This deck has a completely manual arm and is
designed primarily for disco and studio use
where all the advantages of a manual arm are

required.
Price: E28.50 C2.50 P&P

BK ELECTRONICS
Prompt Deliveries

VAT inclusive

prices

Audio Equipment

Test Equipment

by

Thandar

and

Leader

KEYBOARDS

*or z

ligranaiMON
11' it 

MEMBRANE KEYBOARDS r -
manufactured from a tough poly -
carbonate film mounted on 1 mm

glass fibre printed circuit board
assembly incorporating silver plated
contacts.
113 way numeric keyboard
Standard keyboard providing 0 -9 L

and A -F functions.
Size: 100mm x 100mm x 2mm. Price: f5.99 + 35p pEip

Alpha Numeric Keyboard Full size 55
key no encoded keyboard with the
commonly required functions in a

Owerty array. Matrix output via a 16 pin
OIL socket.

Size: 350mm x 100rnm x 2mm. Price. E13.99 A. 50p pbp

78ga

dill) POWER AMPLIFIER MODULES
100 WATT R.M.S. AND 300 WATT R.M.S.
MODULES
Power Amplifier Modules with integral toroidal
transformer power supply, and heat sink. Supplied
as one complete built and tested unit. Can be fitted
in minutes. An LED Vu meter is available as an
optional extra.

SPECIFICATION:
Max Output Power: 110 watts R.M.S. IOMP 100)

310 watts R.M.S. IOMP 3001
Loads: Open and short circuit proof. 4-16 ohms.
Frequency Response: 20Hz - 25KHz ± 3dB.
Sensitivity for Max. Output:
500mV at 10K IOMP 1001 1V at 10K IOMP 3001
T.H.D.: Less than 0.1%
Supply: 240V 50Hz
Sizes: OMP 100 360 x 115 x 72mm

OMP 300 460 x 153 x 6firnm
Prices: OMP 100 E31.50 each + £2.00 POP

OMP 300 MOD each + E3.00 P&P
Vu Meter E8.50 each + 50p PbP

Matching 3 -way loudspeakers
and crossover
Build a quality 60watt RMS system 8ohms

Build a quality 60 watt R.M.S. system

* 10" Woofer 35Hz-4.5KHz
* 3" Tweeter 2.5KHz-19KHz
* 5" Mid Range 600Hz-8KHz
* 3 -way crossover 6dB/oct 1.3 and 6KHz

Recommended Cab -size 26" x 13" x 13"
Fitt, ' ,"r ,-,11.1111 fixing Pc

Lilt, Wilt, Which are
reionv,.11v, r'''ely.'') .1 0-iff ice of cabinet
styling Can be mounted directly tin to baffle
with or without convenconal speaker fabrics.
All three units have aluminium centre domes
and rolled Inure surround Crossover core
hinessprInti loaded loudspeaker terminals and
recessed mounting pie,:
Price E22.00 per kit £2.50 postage and pack

I Available separately, prices on request

2" 80 watt R.M.S. loudspeaker.
A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2 aluminium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. Impedance Bohm.
Attractive blue cone with aluminium
centre dome.
Price £17.99 each + £3.00 P&P.

/SSA
37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY 0-40:4111mm

V/SA

* SAE for current lists. * Official orders welcome * All prices include VAT * Mall order only * All items packed (where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.

TYPE 'F" B.K. ELECTRONICS
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100 FREE PROGRAMS
FROM SILICA SHOP WITH EVERY PURCHASE OF AN

ATARI 288
rATARI PRICES REDUCED!

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400/800
personal computers. We believe that the Atari at its
new price will become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively give us a ring on 01-301
1111 or 01-309 1111.

ATARI 400 099
with 16K

ATARI 400 E248
with 32K

ATARI 800 049Lwith 16K

11.00/800 SOFTWARE & PERIPHERALS
Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (05) and try ybur hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.
Silica Shop have put together a full catalogue and price list giving'details_of allfrieperipherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our users club.
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:
ACCESSORIES Mountain Shoot BUSINESS DYNACOMP Maths-Tac-Toe Scram Castle Sleazy Adventure Jawbreaker PROGRAMMING
Cables Rearguard Calculator Alpha Fighter Metric & Prob Solvg States & Capitals Centurion Solitaire Mission Asteroid AIDS from Atari
Cassettes Star Flite Database Managemt Chompelo Mugwump Touch Typing Checker King Space Chase Mouskattack Assembler Editor
Diskettes Sunday Golf Decision Maker Crystals Music Terms/Notatn Chinese Puzzle Space Trek Threshold Dsembler (APX)
Joysticks Graph -It Forest Fire Musical Computer EMI SOFTWARE Codecracker Sultans Palace Ulysses/Golden Fl Microsoft Basic
Le Stick - Joystick AUTOMATED Invoicing Intruder Alert My First Alphabet British Heritage Comedy Diskette Tact Trek Wizard & Princess Pascal IAPX)
Misc Supplies SIMULATIONS Librarian Monarch Number Blast Cribbage/Dominoes Dice Poker Terry Pilot (Consumer)
Paddles Crush Crumble Cmp Mort & Loan Anal Moonprobe Polycalc Darts Dog Daze Wizards Gold PERIPHERALS Pilot (Educator)

Datestones of Ryn Nominal Ledger Moving Maze Presidents Of U.S. European Scene Jig Domination Wizards Revenge Centronics Printers Programming Kit
ADVENTURE INT Dragons Eye Payroll Nominees Jigsaw Quiz Master Hickory Dickory Downhill Disk Drive
Scott Adams Adv Invasion Orion Personal Finl Mgmt Rings of The Erne Starware Humpty Dumpty Eastern Front ENTERTAINMENT Epsom Printers SANTA CRUZ
No 1 Adyenturelnd Rescue at Rigel Purchase Ledger Space Tilt Stereo 3D Graphics Jumbo Jet Lander Galahad & Holy Gel from ATARI Program Recorder Basics of Animation
No 2 Pirate Adv Ricochet Sales Ledger Space Trap Three R Math Sys Snooker & Billiards Graphics/Sound Asteroids RS232 Interface Bobs Business
No 3 Mission Imp Star Warrior Statistics 1 Stud Poker Video Meth Flash Submarine Commdr Jak-0 Basketball Thermal Printer Display Lists
No 4 Voodoo Cast Temple of Apshai Stock Control Triple Blockade Wordrnaker Super Cubes & Tilt Jukebox Blackjack 16K Memory RAM Graphics Machine
No 5 The Count Upper Reaches Aps Telelink 1 Tournament Pool Lookahead Centipede 32K Memory RAM Kids 1 & 2
No 6 Strange Ody Visicalc EDUCATION EDUCATION Memory Match Chess Horizontal Scrolling
No 7 Mystery Fun BOOKS Weekly Planner from APX from ATARI ENTERTAINMENT Midas Touch Entertainment Kit PERSONAL INT Master Memory Map
No 8 Pyramid of 13 Basic Ref Manual Word Processor Algicalc Cony French from APX Minotaur Missile Command from APX Mini Word Processor
No 9 Ghost Town Compute Atari DOS Atlas of Canada Cony German Alien Egg Outlaw/Howitzer Par Man Adv Music System Page Flipping
No 10 Say Island 1 Compute Bk Atari CR YSTALWARE Cubbyholes Cone Italian Anthill Preschool Games Space Invaders Banner Generator Player Missile Gr
No 11 Say Island 2 Compute Magazine Beneath The Pyram Elementary Biology Cony Spanish Attank Pro Bowling Star Raiders Blackjack Tutor Player Piano
No 12 Golden Voy De Re Atari Fantasyland 2041 Frogmaster Energy Czar Avalanche Pushover Super Breakout Going To The Dogs Sounds
Angle Worms DOS Utilities List Galactic Guest Hickory Dickory European C & Caps Babel Rabbotz Video Easel Keyboard Organ Vertical Scrolling
Deflections 00S2 Manual House Of Usher In. Comptg Dern Hangman . Blackjack Casino Reversi II Morse Code Tutor
Galactic Empire Misc Atari Books Sands Of Mars Lemonade Inuit To Prog 1/2/3 Block Buster Salmon Run ON LINE SYSTEMS Personal Fitness Prg SILICA CLUB
Galactic Trader Op System Listing Waterloo Letterman Kingdom Block 'Em 747 Landing Simul Graaf ire Player Piano Over 500 programs
Lunar Lander Wiley Manual World War III Mapware Music Composer Bumper Pool Seven Card Stud Frogger Sketchpad write for details A

FOR FREE BROCHURES -TEL: 01-301 1111
FPF'r free brochure aria revrews on oor range of ebctronic products please tereplene Or 301 t it
to order by telephone rust quote your name address credit care nber ana order requirements
and leave Me ran to os Post and pacs, rs FREE OS CHARGE rn the Expree's Jz hour
delve, evade. at an additional charge

SHOP DEMONSTRATION FACILITIES - we Pr0.e Ivy lacricres al air shop rn S.. Mon. to
Saturclay Sam to SW. Wotan, Thu., Friday OPTI
MAIL ORDER - are a SpeCnatiq atter company and are a.to Buggy go. Orreci to your
POor

 MONEY SACS UNDERTAKING- r1 you Miele.. unSalial. Annn your purChaSe you may return ri lc

nLazzze°4,'," roz=z:"=:°AzofgTVa.Z.VErzez,Ict.r.,
ma. games for persOnal computers
COMPETITIVE PRICES v our pones oftevsarsil service are., compe011ve We are never ngly
untlerS010 end reernally moan any rower price spores., our
HELPFUL ADVICE -ICErtale on Me solabrirly of various computers

 AFTER SALES SERV - avertable on a5 computers of guarantee
 VAT - all prices quoted above Mier* VAT at 15.61

SILICA SHOP LIMITED
Dept, HE2 8 3 1-4 The Mews, Hatherley Road, Sidcup,
Kent DA14 4DX Telephone 01-301 1111 or 01-309 111.1.A

.91 III( 'III

III

'opt III II

L_
119111

r FREE LITERATURE 1
I am interested in purchasing an Atari 400/800 computer and would
like to receive copies of your brochure and test reports as well as
your price list covering all of the available Hardware and Software.

Peek :ode

b, HEY 8 8 -Hobby Electronics -Feb 8 8
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