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Transmitter Push-to-Talk Latch
Traffic Light Toy for Young Drivers



Play the AMBIT numbers game ......

The long awaited implementation of on-line order processing is with us atlast, and whilst this means that orders
for in-stock items can now be processed more efficiently, it also means that orders should be submitted using

stock codes for best results. Our current catalogue (7

5p)includes all order codes (watch out for the new

expanded Spring edition), but here’s an abstract from some of the more popular lines to use as a quick

reference.

Rememberthatyou canalsoaccess ourcatalogue viaREWSHOP on
REWTEL, which now includes on-line current price and delivery
information. You need a 300 baud MODEM and RS232 terminal,
(various suitable configurations based on popular micros have
been published in recent past issues of Radio and Electronics
World).

Price
0.87
1.08
039
038
039
0.39
0.39
0.39

Stock No
3174181
3174183
31-74130
31-74191
3174192
31-74192
174194
31-74196
3174196
3174197
31724221
31-74240
31-74241
31-74242
3174243
31-74244
31-74245
3174251
31.74253
31-74257
3174258
31-74259
31-74260
31-74266
31-74273
3174279
3174283
31-74290
31.74293
3174298
31-74365
3174366
31-74367
31-74368
3174373
3174374
3174375
3174377
31-74378
3174378
31-74385
3174386
31-74330
31-74333
3174398
3174399
31-74490
3174670

74CXX

74C00 2907400 0.35
74002 0.35
74C04
74C08
e
74014
74c20
74C30
74C32
74042
74c48
24C73
74C74
74C76
74083
74085
74086
74C89
7490
74093
74095
740107
74C151
740154
T4C157
74C160
74C1610
7401620
7401630
74C154
74C165
740173
14C1740
74C1750
1920
7401830
TAC1950
74C200
e
74c901
74C902
740903
740904
740905
740906
740907
740908
74909
740910

Stock No.
2304703
2304704
2304705
2304708
2304720
2304723
2304724
2304725
2340014
2340085
2340098
2340106
2340150
2340181
2340182
2340163
2340174
2340175
2340192
40193 2340193 1.08
40195 2740195 1.08

74L5XX

741800 3107400
741801 3107401
741802 3107402
741803 3107403
744504 3107404
741505 3107405
741508 3107408
141809 3107409
74810 3107410
Hsn - 310741
UIS12 3102412
74813 37.07413
74Ls14 3no7414
740815 3107415
741820 3107420
SN 3107420
74822 3107422
741526 3107426
14821 3107427
741828 3107428
74830 3107430
832 3107432
8833 3107433
TUSIT 3107437
741838 3107438
741840 3107440
41842 3107427
741547 3107447
741548 31-07448
741848 J1-07448
741851 3107451
741554 3107454
741555 3107455
741874 31-07474
741875 3107475
LS8 31-07476
741578 3107478
741581 3107483
741885 31-07485
TALSBE 3107486
741890 37 07490
741591 3107497
141892 3107482
741893 3107483
Ta895 3107495
7415107 3174107
415109 31-74108
SN2 3124112
748113 3174113
7asna 174t
L8122 3174122
748123 31-74123
TALS125 3174125
7418126 31-74125
7415132 31-74132
7ALS13 3174133
7418136 3174136
745138 31-74138
7415138 3174139
741515 3174151
7415153 3174153
7418155 31.74155
74LS156 3174156
TALS157 3124157
T4(5158  31-74158
7418160 37-74160
TSI 31.74161
7418162 31-74182
7418183 3174153
7418164 31-74164
74L5165 31-74185
7415166 37-74186
7415188 31-74188
TaLS170 3174170
748173 3174173
L8174 3174174
MULSITS 3174175

Type

740914
740318
40825

Type

745181
7415183
7415190
7415191
1415192
7415183
7415194
7415185
7415196
7415197
715221
7415240
725241
745242
7415243
7415208
7415245
7415251
7415253
7415257
7415258
7415259
74t5260
7415266
7415273
7415279
7415283
T4L5290
7415293
7415298
745385
745386
7415367
7415368

Price.
4.48
4.24
424
4.50
4.00
085
035
2.24
0.54
0.99
054
0.69
1.05
1.05
1.05
1.08
1.05
1.05
1.08

Stack No.
29 14914
29 74918
29.74925
140926 2974926 800
r4caz? 29-74927  8.00

74HCXX

TAHCOO 3007400
T4HC02 3007402
TAHCOd 3007404
JAHCI0 3007410
JAHC20 3007420
TAHCBE 3007486
THC12 3074132
T4HC286 30 24266
74HC4002 3004002
J4HCA07S 3004075
T4HC242 074242
T4HC243 307424
TAHCT4 3007474
JAHCI08 30 74109
LIS 3074175
T4HC3T3 3074373
| 74HCITA 3074374
TAHCS33  30-74533
TANCS34 3074534
JAHCI6S 3074165
TAHC173 3074173
TAHCI6OD 30 74160
TAHCI6Y 30 74181
JAHCI62 30 74162
JAHCIB) 3074163
TAHCASIB 3074538
74HC85 1074280
TAHC280  30-74280
J4HCA2 3007442
JAHC138- 3073138
TAHC139  30-24109
TAHCAS14 3004514
74HCA543 3004543
T4HCIST 30 74157
J4HCI58 3074158
74HC257 3074257

LM10CN £1-00010
MF10 6100011
L14g 6100149
INA234 61.02340
u2378 6100237
uz2478 6100247
5100257
6100267
6103010
§103011
51 03080
5103081
6103240
8103390
6100347
6103480
6103510
8103530
6100380
8100381
8100382

Price
1.10
1.30
8.00

4000 CMBS e
Type Stock No Price
400008 22.0400C D.1%
4001 2304001 0.M1
4002 2304002 0.32
4007 2304007 0.3
4008 2304008 0.50

2204008 0.25
2304011 0.1
2304011
23.04012
2304013
2304015
2304016
2304017
2304020
2304021
2304022
2304023
2304024
2304025
2304027
2304028
2304029
2304035
2304040
2304042
2304043
23 04044
2304045
2204048
2304050
2304051
2304052
2304057
2304050

TOA1028
041029
INA1O34
L1035
TDA1054
T0AI062
T0A1072
TOA1074,
foA1083
041080
HAT137
HA1196
HA97
041220
M1303
M1307

40183
40174
40175
40192
MC 1330
MC 1350
HA1370
HA1388
{M1458N
MC1496P
SL1610
SL1B11
SL1812
SL1613
SL1620
SL1621
SL1623
SL1625
$L1626
SL1630
SL1640
st1sd1
MC1648
TDA2002
1LN2240
ULN2242
ULN2283
.CA3080
CA3088
€A3123
CAJ130E
CA3I30T
CAJ140E
CAJ189€E
CA3240€
MC3357

2304068

2304070

7418670

ULNJBS9
KM3701
KM3702
LM3300
LM3908N
1MI914N
IM3S15N
KB4400
KB4412
KB441)
KB4417
KB44208
TDA4420
TDARA21
KB4423
KB4424
KB4430
KB4431
KB4432
K8443)
KB4436
KB4437
KB4438
KBaaal

0.35
0.35

2807474
2997476
2907483
2907485
29.07485
29.07489
2907430
29-07433
29 07435
29-74107
29 74151
2974154
29 74157
40160

40161CM
40162CM
40183CM
29 74154
29 74155
4076C

40174CM
40175CM
40192CM
40193CM
40185CM
29 74200
29 74221
2874901
29.74302
28.74903
29 74904
29 74305
2974908
29.74907
28-74308
28 74309
29 74910

23.04521
23-04522
2304526
2304527
2304528
2304529
2304531
2304532
2304534
2304536
2304538
2304539
2304543
23 04549
2304553
23.04554
2304555
2304556
2304557
2304558
2304559
2304560
23 04561
2304562
23 04566
2304588
2304568
2304572
23 04560
2304581
2304582
23-04583
2304584
2304585
2304702

IN4320I10
INA33CND

NESB7
NESTON
SL624
VA708HC
UA70SPC
uA710HC
uAI0PC
uATIICN
uA73ICN
uA741CH
ua741CN
uA747CN
VAT48CN

§1-04780 TK10321

ALWAYS USE STOCK NUMBERS WHEN ORDERING PLEASE.

TBAB20M

MCtaop

MC3359 (see ULNIBSI)

Prices shown here exclude VAT, and the P&P charge is currently
60p perorder(unless otherwise indicated). Remember thatourtele-
sales service operates with human beings (not ‘dumb' machines)
from 8am to 7pm (and frequently later) Monday to Friday, and 9am
to 8pm on Saturdays. REWSHOP operates 24 hours a day, 365 days
a year with full price and delivery information.

Stack No.
81-11223
61-11225
£1.12002
§1-12017
8112402
8112411
6112412
§1-13741
£1-50366
MKS0375  £1-50075  1.85
MM53200  £1-53200 3.80

PRESCALER

51-02640 .27
6102650 316
5102660 2.43
6101190 1295
6102312 394
610218 384
51.05523 11.30
51-05524 1130
8105525  1.85
5105526  1.85
£1-55271  9.18
6107106  9.55
8107107 8.55
8107137 180
6172161 19.50
8172162 19.95
8107217 9.50
6108629  3.85
6108647  6.00
6108793 170
6109590  1.80
B1-10551  2.45
£1-12008  6.00
HD44015 6144015 445
HD44752  £F44752  8.00
MC145151P 57-14150  6.00
MC145152P 5714151  6.60
MC145156P 6114156  4.60

SMALL SIGNAL AUDIOH

BC182 5800182
8C212 5800212
8L237 5800237
BC238 5800238
BC238 5800239
BC307 5800307
BC308 5800308
8C308 5800309
BC327 5800327
8¢337 5800337
BC413 5800413
BCAN4 5800414
BLA1S 5800415
BC416 5800416
BC546 58 00546
BLS550 58 00550
BL556 58 00556
BC560 58 00560
BL639 5800633
BC640 58 00640
MPSA13 5804013
MPSA63 58 04063
2TX108 58.01108
X2 5801212
ZTX653 5801653
X753 5801753
2N2904 5802904
2N2905 5802905
2N3905 5803905
25B646A 5803645
25B64BA 5802648
2506664

2506684

25AB72A

25A1084E
25A1085€
23017754
25C2546E
232547

AU
BD139
BD140
80165
80166
BO179
BO180
TIPA1A
TIPA2A
MJ2855
2N3055
258720
250760
25448
28450
2583

Stock No.
6000134
6000135
25K227 6000227 155
250753 5803753  2.34

SMALL SIGNAL RF

BFYS0 5806500 022
8F241 5806241  0.18
BF273 0.18
BF274 0.20
BF362 0.43
BF440 (X3}
BF441 [ &3]
BF479 0.66
BFB79S 0.55
BFR31 1.3
BFT35 0.89
8FWI2 0.60
BFYS0 0.80
NE21936 5.00
TX323 0.80
IN2369A 5802369 038

RF POWER

BFWIBA 5808016  0.65
MRF237 5814217 320
MRF238 5814238 16.50
MRF245  58.14245 40.00
MRH443A 5814449 16.50
MRFAT2 5814472 125
MRFA75 5814475 460
MRFB29 5814629  4.99
PT8811 5818811 950
TP2320 5812320 10.23
VNBEAF 60-02066  0.95
2TX3866 5603866 085
INJBEE 5813865 1.20

SMALL SIGNAL FET

BF256 5900256 038
BF960 6008960  0.93
BF361 6006961 0.70
B8FI63 60-06963  0.99
310 5902310 0.69
J176 5902176  0.65
25K55 5901055 0.32
25K168 5901168 137
35K45 6004045  0.49
I85K51 60-0405!  0.54
ISKE0 8004060  0.58
35KBB 6004088 093
40673 see 35K51

40822 see ISKS1

40823 8003823
35K 80-04112

Price
10
4.2

Price
215
1.45
122
080
1.95
1.20
1.55
033
138

Stock No.
5100758
6100820
£1-01028
5101023
£1.01034
611034
6101054
6101062
6101072
£1-91074
6101083
£1-01030
8112411
&1-01196
8101197
§1-01220
6101303
6101307
101310
5101330
£1-01350
8111370
£1-01388
£1-14580
6101486
6101610
B1-01611
5101612
5101613
51-01620
8191621
£1-01623
61-01625
(516270
6101630
£101640
6101641
61-01648
5102002
61-02240
£1.81090
5102283
5103080
6103089
§1-03123
£1.31300
81-31301
6131400
6103189
6132400
6103357

Type
25K134
25K135

Type
HAN223
HAN1225
HA12002
HA12017
HA12402
HAR2611
HA12412
LF13241
MK50366

Stack No
12 00688
1200828
1200918
1201008
12-01108
1201208
1201508
1201808
1202208
1202708
1203308

Price Price

M

A

BRYS5100 5255100
5200106
5200122
5206403

MSL2312R 5806073

MSL2218
MSM5523
MSM5524
MSM5525
MSM5526
MSM55271
ICMT106CP
IEM7107CP
Lens?
ICM72168
ICM7216C
ICM7217A
SPB629
SPB64T
SPB793
95H30
HD10551
HA12009

2NBO7IA

BALANCED MIXERS

seL1 12 00003
SBL1 8 1200013
SBLIX 12-00023
SRa1 12-00033
SRAT-1 1200043
SRAIH 1200053
SRAJ 12 00053

Imm round types
CQX25-RediCr 15 20250
VI78PRed 1501780
COX26-GeiClr 1520260
V179P Green 1501790
COxX27-Yel/Clr 15-20270
VIBOP-Yellow 1501800
COX41A-Or/Rd 15.20410

Stenderd Smm DIA LEDs
CAYa0L Red 15-10400
CQY72L Green 15.10720
COY74L Yellow!5-10740
COX384 Orivd 15 20380
COX39B Girfcl 15-20790
Rectenguler 2.5 x 5mm LEDz
COX10 Red 15 20100
COX11 Green 15-20110
COX12 Yelow 15-20150
5103859 COX40 OriRed 15-20400
51.03701
6103702
5139000
£1-39090
8103914
8103915
&1-04400
5104412
5104413
5104417
6104420
£1-14420
§1-14421
6104423

0.85

460 Intre-Red LEOs

€QY99 Emn  15.10930
BPWAL Oet 1530410

{-R Optocoupler

BNY37 1540370 148

1.51

A2
BA244
BA379
ND4981-7E
0481
0A47
PWO02
S04
w005
1N4001
1N4002
1N4004
1N4148

1201126
12.02447
1203797
1243817
1200916
1200476
12-62006
1224006
12-10508
1240016
1240026
1240048
1241486
TN5404 1254045 0.8
ING263 1262637 0.82

VARICAPS

BAIZ 1201025 0.30
BA121 1201215 030
BB1058 12.01055  0.30
881048 1201095 0.2
882048 1202045 0.38
88212 1202125 1.85
7210 1202105
MVAM115 see K¥1226
MVAMI125 see KV1225
K¥1210 1212105
K¥1211 see KV1236

Kv1225 12-12255
Kv1235 12-12355
KV1236 1212365
K110 1213105 0.40
K¥1310 1213205 040

ZENER DIODES

BZYBBC 400mW. 5%.

7 1200278
w3 1200338
e 1200398
7 12.00478
svi 1200518
5V6 12 00568

0.25
0.17
0.35
0.5
0.07
0.10
0.75
0.45
0.28
0.08
0.07
0.07
0.05

0.7
0.28
0.20
0.20
017
0.28
0.20
0.20
017
028
0.20
0.20
017
0.28
020
0.20
017
0.28
020
020
a7
0.28
0.20
0.20
0.7
0.28
.20
0.20
07
028
0.20
0.20

8104436
8104437
6104438
810444
5104445
5104445
5104448
5105044
8105229
£1-55320
5105624
&1 05000
5106270
&1 06310
81 08340
81.06600
8106610
5106640
&1 06690
6106700
61-06710
6107225
81.75550
5108038
5109362
51092,

£1-10170
§1-1032¢

5802547

POWER
5815139
5815140
58.15165
58 15166
58.15178
58-15180
5815031
58-15032
58.12955
5813099
58 15720
5817600
50-01049
6001050
80.01083

275
2.55

V550
V551
V552
V553 15-05530

YRI COLOUR

V518 1505180 0.80

0.10
0.10
0.10
0.10
(811}

Telecom directory:
Consumer 0277-230909
Industrial 0277-231616
Telex 995194 AMBIT G
DATEL 0277-232628

Ambit international

200 North Service Road
Brentwood, Essex
CMI14 45G

TELEPHONE SALES 8 am- 7 pm MON - FRI

Access

(Reew

T8 comeraTa

L

MADAZNE

9 am- 6 pm SAT




PROJECTS

*THE HOBBY 'SCOPE
Riding out of the sunset comes the most economical
‘scope in town.

*ZX SOUND BOARD .
Noises for your ZX81 or Spectrum micro.

*CAR BATTERY WARNING DEVICE.. . .,

Don't let your battery drive you bats.

*POP AMPS NO. 8 ...

TTL logic tester.

*CB- PUSH-TO-TALK SWITCHER

The biggest advance in radio since the human thumb.

*TRAFFIC LIGHT TOY
Keep the kids off the streets.

FEATURES

FAMOUS NAMES ... .,

Sir John Turton Randall.

COMPONENTS FORCOMPUTING. .. ... ... cocvnnnn. 38
Looking at displays.

*CAREERS IN ELECTRONICS PART 2 -

Getting into technical writing.

THE ELECTRONIC REVOLUTION ..

Bringing it all back home.

BOOK REVIEWS ,
Alarms and investigations.

REGULARS

Monitor

Points of View

What's On Next. ... ... ..ot L.
HE Bookshelf

Buylines

HE PCB Service

HE PCB Printout

Classified Advertisements

Sinclair Sound Board — page 20

Editor: Ron Keeley

Editorial Assistant: Helen Armstrong BA
Technical lllustrator: Jerry Fowler
Advertisement Manager: Jolyn Nice
Divisional Advertisement Manager: Gary Price
Managing Editor: Ron Harris BS¢

Managing Director: T.J. Connell

CB Rap Latch — page 45

Hobby Electronics is normally published on the second Friday of the month prior to the cover date.
Hobby Electronics, 146 Charing Cross Road, London WC2H OEE, 01-437 1002. Telex No 8811896, Published by Argus Specialist Publications:Ltd.
‘Origination by Ebony Typesetting, Trion House, 13 Dean Street, Liskeard, Cornwall PL14 4AB.
Distributed by S. M. Distribution Ltd, 16/18 Trinity Gardens, London SW9 8DX.
Printed by QB Ltd, Colchester. Covers printed by Alabaster Passmore.

Notice: The contents of this publication including all articles, designs, plans, drawings and programs and all copyright and other intellectual property rights therein
belong to Argus Specialist Publications Limited. All rights conferred by the Law of Copyright and other intellectual property rights and by virtue of international
copyright conventlons are specifically reserved to Argus Specialist Publications Limited and any reproduction requires the prior written consent of the Company. All
reasonable care is taken in the preparation of the magazine to ensure accuracy, but Argus Specialist Pulications Ltd cannot be held responsible legally. ©Copyright
1982 Argus Specialist Publications Ltd. Member of Audit Bureau of Circulation.
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COMVMITECH ELECTRONICS

™ AlEross 9y gmm red VOLTAGE REGLATORS [CAPAC(TORS |
- 3mm green 1A TO220 Electrolytic, radial.

MPSAQS 1 A Smm green Op! lue/Volts Price valuo/von- Price

3mm yellow 0 F/6! 8p Fr25 15p

Smm yellow 8 m

retangular g 5:

stackable

2ED - 7p

79L15

NN
oo

CTITITTORDD R ODRD DD DDD
el g o

ep
8p op
i i
-]

g 19p
220uF/10 38p

Pvlc. Vaius/Voits Price
12p  B.8uF/25 20p
s 10uF/16 20p

2p

|ZD 15uF/16 28p
12p 22uF/18 35p
12p 33uF/10 38p
12p 47uF/10 P
18p SBuFISS
20p 100uF,

20p lOOuF/3 ‘09

N8

DN W s e
SUTOTBOUUDTUDVED 6 BODEBY

uF/2:
8p c.rm.n:, minintrure pln.
1.8pF 10 4700pF !\?
© | Ceramic disc 83V: 10N, 22N 47N 4p esch.

@
pchchl

8

i4 /.ai arbonfitm E24 series 5% lolerance. 10 ohms 1o 1M 1p each. 85p/100

one value.

‘hWCa'rbon!llm E12series 5%10lerance, 10ohmsic 1M 2p sach. 140p/100
one valu

%W Metat film E24 series 1% 1oierance, 10 chms 10 1M 4p each. 2509/ 100
one value.

'ORDERING: All components top qual Iﬂd tull spec. Please sdd 30p
P [PAP to all orders below E5 and VAT to totsl, Government orders
wllcom.,hlda plllsa lnqul" Slnd chanu- or Dolhlo’dll made pay-

able to Com! Il orde ams dey. Send
large SAE lorlull price list.

COMPONENT PACKS FREE!
CP2 108C182 8 108C212 Transisiors  125p
CP3 10BCo434 10 8C55 Transistors 1255
80 TNo 4 swuchmg diodes 100V 240p

CPB 100 1N916 swilching diodes 100V 300p

P9 30 1N4002 1A/100V rectifiers 100p
CP16100 1Na148 swichng diodes 1 sop
CB 16 50 mixad elecirolytic capaci
CP17 4 LF351 JFET Op Amps (low noma) |70p
C218.4 LE353 JFET Op Amps (wide band) 300

P21 20 Red rectangular L 17
ERpoiiiGtne N2 | ctd
mm Red Leds with clips P -f ’

CP30 25 3mm Red Leds with Clips 170p BC182’'s

ZZ2Z2ZZZZ2222ZZZ22ZZ2
¢ ©

zZzzz

MJIE ips
o0 MJEzssﬁ 14p | 3mm red ep |6A/600V

S

COMTECH MAIL ORDERS

205 STURDEE ROAD

% FAST RELIABLE SERVICE #
* VERY COMPETITIVE * ELECTRONICS ccesterieaory

Awiderange of high performance instruments, at prices that are hard to beat, puts
professionaltestcapability on yourbench.

COUNTERS - TF200 10Hzto 200MHz; TF040 10Hzto 40MHz; PFM200A 20Hz to 200MHz
(hand-held model); TP600 prescales to 600MHz; TP 1000 Prescalesto 1GHz.
MOLTIMETERS - TM351 0.1% 32 digitLCD; TM353 0.25% 3% digit LCD; TM355 0.25%
3%2digitLED; TM354 0.75% 3% digit LCD (hand-held model); TM4510.03% 4 digit
with autoranging and sample hold.

OSCILLOSCOPE-SC110A 10MHz, 10mV sensitivity, 40mm CRT with 6mm

graticule divisions.

THERMOMETERS —-TH301 —50°Cto +750°C, 1°resolution; TH302 —40°Cto +1100°C
and —40°F to +2000°F,0.1°and 1°resolution. Both acceptany type Kthermocouple.

GENERATORS -TG100 1Hz to 100kHz Function, Sine, Square, Triangle Wave; TG102
0.2Hzto 2MHz Function, Sine, Square, Triangle Wave; TG105 5Hz to 5MHz Pulse, Free
Run, Gated or Triggered Modes.

LOGIC ANALYSERS - TA20808 channel 20MHz; TA2160 16channel 20MHz.
ACCESSORIES —Benchrack, testleads, carrying cases, mains adaptors, probes,
- 00O - i~

Send forour latest catalogue and price list.
ThandarElectronics Ltd,

London Road, St. lves,

Huntingdon, Cambridgeshire PE17 4HJ.
Telephone (0480) 64646. Telex 32250.

thandar

ELECTRONICS LIMITED PUTTING THE BEST WITHIN YOUR GRASP
4 Hobby Electronics, June 1983
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MULLARD SPEAKER KITS s0 LounsPeAKER ||BK ELECTRONICS

P fully designed 40 watt R.M.S. and 30 Prompt Deliveries
wua’t‘:‘:"leSYB :;If“h :pnk;.nystam- recently The very best in quality p

,developed by MULLARD'S specislist team in and value. VAT inclusive
Belgium. Kits comprise Mullard woofer (8" or Ported tuned cabinet in hard-

57) with foam surround and sluminium voice coil. 1 q A 9 pnces
Mullard 3° high power domed tweeter, B.K.E. Nanng black Vymde with protec

built and tested crossover based on Mullard tive corners and Caf’y handle. Bym Audiﬂ Equipment

circuit, combining low loss components, giass and tested, employing 10in British N

fibre board and recessed loudspeaker terminals. driver and Piezo tweeter. Spec: 80 Test Eqmpment
. Ki lied

b Aol AT watts RMS; 8 ohms; 45Hz-20Hz;

8" 40W system — recommended cablnet size 240 Size: 20in x 15in x 12in; Weight:

x 216 x 445mm 30 pounds.

Price £14.90 each + 200 P & P. v

5° 30W system — recommended cabinet- size Price: £49.00 each

160 x 176 x 295mm £90 per pair

QDR odn < (LN P O G Carriage: £5 each £7 per pair
Designer approved fiat pack /cabinet kits,

incllding|on fabric S eplbe i S it oo HOBBY KITS. Proven designs including glass
veneer or self adhesive vinyl etc. = g g q .
8 svatom eabinet kit £8.00 oach + £2.50 P & P. [@//A\\\lﬁ[\ﬂﬁﬂé fibre printed circult board and high quality
5* system cabinet kit £7.00 sach + £2.00 P & P. components complete with instructions.

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensi-
tive microphone. Range 100/300 metres. 5 x 46 x 14mm (9 voit)

STEREO CASSETTE TAPE Price: £6.58.

DECK MODULE DIGITAL THERMOMETER -9.9°C to +99.9'C. LED display. Com-
Eo:\cllrfi(s’i/nglofsz oapt:;ngow:%e mechabr;ismscouc'»x tc plete with sensor. 70 x 70 mm (9 volt) Price: £22.94
e 1a aci rin rd assem . DU as o
one compﬂn: unit lo?horizontai nnslallaliony;mo cpa‘i’ninel or 3 WATT FM T_RANSM”TER / WATT 85/115MHz varicap con-
g:qsoledof cv;nd choice. These units are brand new, ready trolled. protessional performance. Range upto 3 miles 35x84 x 12
it al tested. .
Fsum?el:"ls'hree digit tape counter. Autostop. Six piano mm (12 vol!) Price: £10.64

type keys. record, rewind, fast forward, play, stop and SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/

::g;‘d':“‘°".‘a“°‘;°°‘,"" Ies‘;el control. M:in inputsl Dlui RECEIVER 27MHZ Range up to 500 metres. Double coded mod-
Sensitivity: 100mV 1o 2. Input. Impodeace: ok [ Ulation. Receiver output operates relay with 2amp/240 volt

Output level: 400mV to both left and right hand contacts. Ideal for many applications. Receiver 90 x 70 x 22 mm 9/
chonnels Mot imperlanes: {,°$§6S§;:Ja§°53;;; 12 volt) Price: £14.38. Transmitter 80 x 50 x 15 mm (9/12 volt) M
requiraments: 18V DC at 300mA. Connsctions: The Price £9.15. P&P All Kits +50p. S.AEE. for complete list. : _

left and right hand stereo inputs end outputs are via 3 watt FM
individual screened leads, all terminated with phono plugs

Iphono sockets provided). Dimensions: Top panel 54in BSR P256 TURNTABLE : Transmitter

x 11}in. Clearance required under top panel 2%in.
Supplied complete with circuit diagram and connecting P256 turntable chassis @ S shaped tone arm
t'i’:’aigc?gsl\_,%raftgga;;s::geszmr;;rgﬂ:\.g ©® Belt driven ® Aluminigjr? pl:m;: °
v 2 s Precision calibrated counter balance nti-
Supplementary parts for 1BV D.C. power supph s "
(transformer, bridge rectifier and smoothing capalzj:ﬁorv) skale {bias device) ® Damped cueing lever
£3.50 0 ® 240 volt AC operation (Hz) @ Cut-out
template supplied ® Completely manual arm.
This deck has a completely manual arm and is
}Sq?ogvsvftsﬁsesn(ﬁlﬂ P.A. DISCO : designed primarily for disco and studio use
BASS GUITAF:() .D}e cast .ch;ssis 77 where all the advantages of a manual arm are
=4 . . 4 it ired.
aluminim volce coil, white cone with reuregs
aluminium centre dome. 8 ohm imp., Res. Price €31.35 each. £2.50 P&P
Freq. 20Hz., Freq. Resp. to 2.5KHz., Sens.
97dB (As photograph). Price: £32.00 + POWER AMPLIFIER
€3 carriage.
127 100 watt RM.S. (HI-Fl) Die cast MODULE NEW OMP100 Mk.l POWER AMPLIFIER
chassis. 2 aluminium voice coil. Black p MODULE Power Amplifier Module complete
cone. 8 ohm imp., Res. Freq. 20Hz., Freq. & with integral heat sink, toroidal transformer
Resp. to 4.5KHz. Sens. 95dB. (As power supply and glass flbre p.cb. assemble(.
e

M 3 " Incorporates drive ¢ircuit to power a compatib!
g'r’otf)‘ograle‘.t Paﬁaé@ﬁ%}l‘ﬂ;a:;a%e’;“ LED Vu meter. New improved specification
S e FE e EEaEC) I 4 makeq_fhls amplitier ideal for P.A, Instrumental
imp. Res. Freq. 40Hz., Freq. Resp. to 6KHz. . ;"PdEgll ;{32@1’8",\?0"5‘

Sens. 92dB. Also available with black cone Output Power:— 110 watts R.M.S.

fitted with black metal protective grille. (As Loads:— Open and shorn circuit proof 4/16
photograph). Price: White Cone £8.90, 1 ohms.

Black cone/grille £9.50 P&P £1.25. Frequency Response:— 15Hz - 30KHz -3dB.
12 85 watt R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO) 2 T.H.D.:— 0.01%.

aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 45Hz., Freq. S.N.R. (Unwelghted):— -118dB +3.5dB.

Resp. 10 6.5KHz., Sens. 98dB. Price: £22.00 + £3 carriage. New model. Sensilivity for Max. Output:— 500mV @ 10K.
12 85 watt R.M.S. McKENZIE C1285TC (P.A., DISCO) 2" aluminium voice coil. Twin A p Price:— £31.99 + £2.00 P&P.

cone. 8 ohm imp., Res. Freq. 45HZ., Freq. Resp. to 14KHz. Price £22 + £3 carriage. Improved specification Vu Meter Price:— £7.00 +P3P.

15" 150 watt R M.S. McKENZIE C15 (BASS GUITAR, P.A.) 3" aluminium voice coil.

Die cast chassis. 8 ohm Imp., Res. Freq. 40Hz., Freq. Resp. to 4KHz. Price: £47 + {4

carrlage. HOME PROTECT'ON SYSTEM

Better to be 'Alarmed’ then terrified.

PIEZO ELECTR|C TWEETERS MOTOROLA . E Thandar's famous ‘Minder’ Burglar Alarm System.
Join the Piezo revolution. The low dynamic mass (no voice coil) of a Superior microwave principle. Supplied as three units,
Piezo tweeter produces an improved transient response with a lower CGO&DI,II?ETE‘IE‘[;' interconnection cable. FULLY
distortion level than ordinary dynamic tweeters. As a crossover |sfnot CEE LAt cusenmicioN et A aaruni |
required these units can bg addgd 1o existing speaker systems of up “R to 15 metres adjustable by sensitivily control,
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS Three position, key operated tacia switch — off — test
SUPPLIED WITH EACH TWEETER. armed. 30 second exit and entry delay.

TYPE "A’ (KSN2036A) 3" round with protective Indoor alarm — Electronic swept freq. siren.

k 7 5 104dB output.
wire mesh, ideal for bookshelf and medium gy ” ;
sized Hi-fi speakers. - Price £4.29 each. Outdoor Alarm — Electronic swert freq. siren. 98dB

output. Housed in a tamper-prool heavy duty metal
TYPE ‘B’ (KSN1005A) 3% " super horn. For case. . i
general purpose speakers, disco and P.A. Both the control unit and outdoor alarm contain re-
systems etc. Price £4.99 each chargeable batteries which provide full protection

. . i during mains failure. Power requirement 200/260 Volt
TYPE 'C’ (KSN6016A) 2" x &' wide dispersion AC 50/60Hz. Expandable with door sensors, panic
horn. For quality Hi-fi systems and quality buttons etc. Complete with instrugtions.
discgsietc. PHes cotanla Ry SAVE OVER £100 Usual price £228.85 ,

! i — B.KE's BARGAIN PRICE £128.00
TYPE ‘D’ {KSN1025A) 2" x 6" wide dispersion + £5.00 P8P
horn. Upper frequency response retained S.AE. for colour brochure.
extending down to mid renge (2KHz). Suitable
for high guality Hi-fi systems and quality
discos. Price £7.99 each.
b= " . 12" 80 watt R.M.S._ loudspeaker.
PE ‘E' (KSN1038A) 3% " horn tweeter with 4

Hra(E:nve silver finish trim. Suitable for Hi-fi :\psel;‘l:::b gg”z’zal ?rl\‘argr?:te "g’"‘ :ﬁ;’::i:'ﬁz?r;
S A TG (1160 (80 vl voice coil. Rolled surround. Resonant fre-
TYPE 'F’ (KSN1057A} Cased version of type quency 25Hz. Frequency response to
‘E’. Free standing satellite tweeter. Perfect 13KHz. Sensitivity 95dB. Impedance 8ohm.
add on tweeter for conventional loudspeaker Attractive blue cone with aluminium
systems. Price £10.75 sach centre dome.
P&P 20p ea. (or SAE for Piezo leafletgL Price £18.49 each + £3.00 P&P

B.K. ELECTRONICS ——

UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX, SS2 6TR @&

* SAE for current lists. % Official orders welcome. % All prices include VAT % Mail order onty % All items packed twhere
applicable} in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572
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New Hifi Amplifier

The AX30 is a new low-cost, high
performance hifi amplifier from JVC. The
amp boasts 50W per channel (RMS), and
uses asystem which JVC call ‘Super A’ to
give the low distortion of a Class A
amplifier with the efficiency of a Class B
one. Switching (related to crossover)
distortion is said to have been eliminated,
and TIM distortion insignificant. The
power supply is direct low impedance,
and the power amp and phono equaliser
stages are each direct-coupled to their
own power supply stages, to minimise
the likelihood of interference. Triple
power protection ensures that there is
very little danger of damaging speakers or
output transistors if you overload the
system with too much volume.

The AX30 has a fluorescent peak
power display, for power monitoring and
as a warning against clipping; two tape
deck connections; a video/aux input for
audio replaying of video or other sources;
independent switches for two sets of
speakers, and loudness control, amongst
other more usual amp features.

The specification gives output power
as 50W per channel min into 8R at 1KHz
(DIN); total harmonic distortion at
0.001% at 42W output, 8R; Aux to
speaker output 0.007 % at 40W output,
8R 20Hz to 20kHz, with switching and
transient distortion zero; frequency
response 10Hz to 10kHz, +0.5 — 3db at
8R; weight six kilos, and dimensions
43.5 x 11.7 x 30.3cm (17.4 x 4.68 x
12.1in). Cost is £99.90. For more
information contact your local hifi dealet
or JVC (UK) Ltd., Eldonwall Trading
Estate, Staples Corner, 6-8 Priestley
Way, London NW2 7AF. Tel: 01 450
2621.

A Knip In The Air

Advertised as specially for the hobby
electronics enthusiast, Draper Tools are
producing the Knipex range of West Ger-
man pliers and cutters in various formats.

Knipex electronic pliers in special tool
steel have 20mm jaws with a smooth
gripping surface and spring-loaded PVC-
covered handles. They come in three pat-
terns. Knipex Relay Adjusting Pliers come
in oil-hardened chrome vanadium electric
steel and have 34mm jaws with extra-
thin tips; designed for adjusting relay spr-
ings and other very fine adjustments, they
come in four patterns. Knipex Electronic
Super Knips, in stainless steel, have full-
flush cutting faces for use on soft wire
down to 0.2mm thickness. They have
zero-play joints and spring-loaded soft
PVC handles.

The range can be obtained from most
hardware and electronics shops, or con-
tact Draper Tools Ltd., Hursley Rd.,
Chandlers Ford, Eastleigh, Hants S05
5YF.

Computer Camp
Following a successful inauguration in

1982, Camp Aldenham, a Day
Adventure and Computer camp for

6
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children is this year running five one-
week sessions (Monday through Friday)
from 25th July to 26th August.

The camp is non-residential and aims
to introduce children from five to
thirteen to a choice of sports and crafts
during the summer holidays when they
are often at a loss for anything
interesting to do. Activities range from
horseriding and sailing to judo and
pottery, but of interest to Hobby readers
and their families in particular is the
Computer Camp and Microelectronics
Centre.

This is for children from nine to
thirteen and offers personal tuition for
two hours a day as part of attendance at
the Camp, and they assure us that
everybody attending will actually get ten
hours ‘hands on’ experience in the
week. The computers used are Texas
Instruments TIOO/4A home computers,
plus five full-spec equivalents. Anyone
wishing to do the Micro-electronics
Centre will getan additionaltwohours a
day in electronics at an all-in
supplementary charge, but will miss out
on some non-electronic options — not a
terrible hardship.

The Camp makes transport available
to ferry children there and home again.
For more details, contact Camp
Aldenham, Aldenham School, Eistree,
Herts WD6 3AJ. Tel: Radlett 7553 or
6131, for brochure.

Odd Components

Ambit International (who were nomin-
ated—along with Electroplan and
Manhattan Skyline—for the title of
AES/Electronic Times Distributor of the
Year) is sole UK stockist for Alps and
TOKO switches and components and
has added the new Alps dual-in-line
switches, designed to prevent flux
ingress when soldering, and the entire
range of TOKO F-series push switches,
which can be built up from basic
modules to various regquirements
including combined mains and DC

switching capability.

Ambit’s ever-increasing stock now
includes a range of TOKO 20kHz low
pass active filters for the digital audio
market, the PAL 0900 series. These are
thick-film low pass filters with a variety
of terminating impedances with
carefully optimised group delay and
stopband attenuations up to -95dB.
Ambit has its eye on the emgrance of
the digital audio disk which is soon to
come on the market, and the analogue
to digital and digital to analogue designs
required to complement it.

Requests for low cost DC-controllable
cassette mechanisms have led to the
launch of the AMBTN-3600 mechanism
which can be supplied with a variety of
heads. The standard version has a
stereorecord/replay, and an erase head
and the motor is from 12VDC with less
than 0.08% RMS wow and flutter.

Ambit, like Alps and most of the other
manufacturers it supplies, is aimed
primarily atthe industrial marketbutis a
source of unusual components and
information.

Enquiries to Ambit International,
200 North Service Rd., Brentwood,
Essex CM14 4SG. Tel: (0277)
230909.
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Software Option

Elkan Electronics has prepared a free
package of information sheets, called
the Elkan File, on the publications,
hardware and software they handle.
This is mostly concerned with the Sharp
pocket computers, the PC1251, PC1500
and 0OC1211 (plus the Tandy PC2 and
Radio Shack TRS-80 PC), the Dragon
32, and the Apple Il. They aim especially
to provide information in a concise,
‘@asy-to-implement form.

This also includes a new quick-
reference card designed by Nanos
Systems Corp. in the USA for the
Sinclair ZX80 and 81. The card comesin
the form of an accordian-style fold-out
with ten panels (twenty pages, in effect)
and is said to "‘contain all the basic
information necessary for programming
the ZX80 and ZX81’'. Cards are also
available for Apple, Tandy and other
micros, from local computer dealers or
from Elkan, at £3.50 each.

Elkan is also the UK and European
agentfor Rainbow, a monthly magazine
for supporting the Dragon 32 and Tandy
TRS-80 colour computers, with
programs and information. A sample
copy costs £1.95 plus a large self-
addressed envelope stamped with 56p.

Send for your Elkan File and/or
Rainbow to Elkan Electronics, FREE-
POST, 11 Bury New Road, Prestwich,
Manchester M25 8JZ. Tel: 061 798
7613 (24 hour service).

Texas For Starters

A new computer console believed to be
the first 16-bit computer for around £75
has been announced by Texas Instru-
ments. Unlike most computers in this
price range, the TI-99/2 basic computer
can use software on solid state
cartridges as well as on cassettes. In
addition, Texas Instruments is intro-
ducing new low cost peripherals and
software for the TI-99/2 that will also
work with the TI-99/4A family
computer. The TI-99/2 is designed to
allow computer novices to learn to
program a computer in TI BASIC and
BASIC- supported assembly language.

The combination of the £75 computer
and the new low-cost peripherals, says
Texas, make this the lowest cost

computer system on the market. The TI-
99/2 will be targeted primarily at the
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technical enthusiast, engineer or
student in the home. Additionally, they
expect the computer to be purchased as
the first computer in the home for those
who are just beginning their experience
with a computer system, or as a second
computer in the home after the
purchase of a TI-99/4A family
computer.

The TI-99/2 console has an
elastomeric typewriter-like keyboard
with 48 raised moving keys in a
staggered QWERTY arrangement
similar to the TI-99/4A. The computer
has 4K 2 bytes of built-in random access
memory (RAM), of which 4K Bytes is
user accessible, and can be expandedto
a total of 36K2 bytes of RAM. Most
peripherals for the new system will plug
into a ""Hex-bus’’ peripheral-interface
connector in the rear of the console. The
Hex-bus port allows users to connect
any peripheral developed for TI's
Compact Computer family. Currently,
these consist of the RS232 interface,
HX-3000, the “"Wafertape" digital tape
drive unit, HX-2000, and the HX-1000
four colour printer/plotter.

Two ‘‘Solid State Software”’
cartridges, Learn to Program and Learn
to Program BASIC, will be available
initially for the unit. Other cartridges
will be available later. Twenty software
programs will be available on cassettes
at the initial launch. Educational
programs include: Picomath-80, Math |
and |, Statistics | and Il, Sunrise Time,
Datetimer and Civil Engineering.
Programs for personal management
are: household formulas, chequebook
manager, purchase decisions and
general finance. Entertainment
cassettes include: Lunar Landing
Bioplot, The Minotaur, Tl Trek, and Mind
Games |, II, lll and IV. These programs,
as well as user-written programs, can
also be run on the TI-99/4A family
computer.

The TI-99/2 features monochrome
display capability and contains a built-in
RF modulator to allow connection to any
television. A cassette interface cable is
also included to interface directly to the
new T| program recorder or many
ordinary cassette tape players. In addi-
tion, the TI-99/2 comes with an AC
adapter, a user's manual and a

' demonstration cassette, and measures

24 x 26 x 35cm. Availability in Europe is
planned for late summer.

For more information contact Texas
Instruments Ltd., Manton Lane,
Bedford MK41 7PA. Tel: (0234)
67466.

Book For Boffins

Birmingham author Laurence Shaw's
latest book The Practical Guide for
People With a New /Idea, puts the
complex and offputting business of
patenting into a nutshell. Three or four
hours spent digesting this 98 page
information packed paper back will turn
a good inventor into a potentially rich
inventor.

The aim of the book, with a forword by
Sir Eric Weiss, President of Foseco

ONITOR

Minsep, is to instruct people with an
orginal, potentially lucrative idea, how
to protect an invention, product or
scheme and exploit it to the full. Market
research, approaching the manufac-
turer, telling the world about an idea,
patenting an invention, secret patents,
checking if the idea is original, patent
costs and life span, are all covered,
along with copyrights, designs, licences
and how to trademark a product
effectively without copying an existing
one.

The book costs £5.95, post paid, from
Laurence Shaw, George House,
George Road, Edgbaston, Birming-
ham B15 1PG, and is bound to be
interesting to the ingenious mind which
wants to turn ideas into hard cash.

Data Store

Fed up with losing your software
cassettes, or finding them under the
armchair, jammed up with fluff? Arthur
Fischer (UK) Ltd. have introduced their
CBox Drawer Unit to the UK, designed
specially to store software cassettesina
safe and accessible form.

Each cassette is stored in a ‘CBox’, a
cassette-sized, spring-loaded frame
which clicks into place in a drawer unit,
and lifts out again at the touch of a
button. Each drawer unit has ten
CBoxes, and the labelling system is
designed to be easily altered as
necessary.

There are two standards of drawer
unit, the standard at £17.50 and the de
luxe (lockable) at £19.50, including VAT
and p&p. Of course, the system could be
used by audiophiles as well as
computer operators. Orders and
enquiries to Arthur Fischer (UK) Ltd.,
25 Newton Rd., Marlow, Bucks SL7
1JY. Tel: (06284) 72882.

Hey, Stack!

For those who find the totally flat key-
boards of many micros, especially the
very small ones, tiring to read and easy
to misread, Warp Factor Eight are
marketing an extremely simple device
— or devices — to alleviate (or elevate)
the problem somewhat. It's a set of
custom-designed self-adhesive plastic
legs to raise your micro to the point
(taking the Spectrum as an example)
where you can actually see the top row
of print over the tops of the keys without
having to place yourself vertically above
the machine.
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Called Hi-Stack, this set of legs seems
a little bit pricy at £3.95 (including p&p
and VAT, however) but in their favour
they are extremely smart, solid and
\well-made and my sample pair has been
doing a great job on my telephone and
shows no sign of toppling or coming
adrift.

The pack comes with a very compre-
hensive set of instructions. Orders and
enquiries to Warp Factor Eight, 6
Pelham Rd., Braughing, Ware, Herts
S$G11 2QU. Tel: (0920) 821841.

Join The Club

The British Amateur Electronics Club
{BAEC) has announced price rises for
1983 from 1st July, when the
subscription for UK and Eire members
will go up to £5.50, £8.00 for overseas
.airmail members and £7.00 for surface
mail and all European subscriptions.
That still leaves plenty of time to join or
re-join at the 1982 rates of £4.00, £7.00
and £6.00 respectively. Payments in
sterling only, please.

The BAEC have announced that their
18th Amateur Electronics Exhibition
1983 will be held at The Shelter, centre
of the Esplanade, Penarth, South
Glamorgan, Wales, from Saturday 16th
July to Sunday 24th July 1983, opening
from 7.30pm during the week and
including the afternoons at weekends.

For those new to BAEC, it is the only
national amateur electronics club in the
UK and is open to everyone interested
in electronics, here and abroad. It was
founded in 1966 and aims to provide the
means for amateur enthusiasts to give
and receive help with electronics
praoblems.

The heart of the organization is the
BAEC Newsletter, which comes out
quarterly (but, since the BAEC runs its
year from 1st January to 1st January,
members will receive all the bulletins
for the year they join, regardless of
when they join). As well as practical and
theoretical articles on all aspects of
electronics, it runs Help Wanted, Sales,
Exchanges and Requirements sections.

One section of the club, with its own
organiser, is devoted to beginners,
with advice and equipment offers to get

them started, and beginners’ articles

appear regularly in the newsletter,
Members also receive a library list
which is updated from time to time and
contains many technical books and
magazines, including USA publications.
This is run postally. A list of club
members is circulated so that members

can contact each other locally and
correspond.

A final carrot is a number of special
price concessions.

To give you an idea, the January
newsletter contains the first part of an
article on Basic Semiconductor Theory
and Putting it into Practice, thoughtful
reports on the Breadboard and
Electronic Hobbies Fairs, letters and
book reviews, a list of thirty or so well
known suppliers offering discounts to
members, part one of a series on basic
electronics (with a highly practical bias
concentrating on resistors), and other
general information, A4, card cover, 34
clearly duplicated pages. Good value.

For application forms or further
information contact the Hon.
Secretary, Mr. J. G. Margetts, 113
South Road, Horndean, Hampshire
PO8 OER. i

Oric On The Horizon

The 16K version of the Oric 1 micro
should be available in late May/early
June, after a delay of several months.
Oric say that technical problems due to
the specification of a chip changing late
in the day, and also the overwhelming
demand for the 48K version (four times
that for the 16K), have led to the 16K
machine being held up. The micro will
be delivered to all existing mail order
customers when available, and they will
be offered the option of returning the
48K machines loaned in replacement or
keeping these and paying the price
difference.

Oric is no longer taking orders by
mail, and is instead relying on its
extensive network of distributors,
including W H Smith, Dixons, Greens,
Laskys, Micro C and specialist outlets all
over the country, so there should be no
problem for anyone in finding a supplier,
in fact . by this time you probably
won’t be able to move for the things,
sitting in smug rows on their shelves,
murmuring alluringly "“touch my keys,
program me, examine my software, take
me home’’. Before you know where you
are, even the budgie’ll be into Froglets.

Don‘t say | didn‘'t warn vyoul
(Quick, nurse, pass the teabags, she’s
having one of her paranoia attacks.)
Please address enquiries, if
necessary to Judith Pattern Public
Relations, 24 Easton Drive, Kingston
upon Thames, KT2 7QT. Tel: 01 546
5144. However, we advise that you
speak to your local dealer first, asthe PR
company are being kept very busy.

Going Out For A Spin

How many of our more youthful readers
recall playing 45s and long players and
possibly even the odd 78 on one of those
tichy little Phillips (or whoever) portable
record-players? The ones with the
single speaker (you couldn’t call it a
loudspeaker) built into a jolly red or blue
plastic lid, which lifted off to reveal a
five-inch turntable, stout little plastic
arm and a foot or two of straggly wire so
that you could prop the speaker up just
far enough away from the ‘player to get
an LP on it, and every gust of wind
threatened to lift your precious singles
off the turntable and send them bowling
into a corner . . . sweet memories.

Audio Technical’s new AT-727
Soundburger is one of those. The space-
age design, the obligatory connections
for two sets of mini headphones, the
110mV line outputs for connection to a
full stereo system, the 30 to 25,000Hz
frequency response, the DC servo motor
and double belt, the signal-to-noise
ratio of more than 50dB, the
dynamically balanced tonearm giving
superb tracking on any reasonably level
surface (can you use it on your knee in
the back of a car?) and the optional
mains adaptor, its very stereoness,
undreamed-of in 1962, cannot mask the
immutable truth that what we have here
is one of those marvellous take-it-
anywhere, won’t-do-your-singles-any-
harm-if-you‘re-careful-with-it RECORD
PLAYERS. And about time too. It even
has a carrying strap.

At £89.95, it’s not rock-bottom cheap,
but it's bound to catch the eye of
itinerant record freaks, or those moving
away from the family stereo to the
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independence of a bedsit or student
room.

But alas, | can’t see the Soundburger
bringing back the days of twisting by the
pool. For one thing, there is no output to
external speakers without an additional
amplifier, and for another thing, there’s
no 78rpm. And as Tony Benyon said
many years ago, Leonard Cohen is
much more fun at 78, and | suspect the
same goes for Culture Club and Ultravox
. . . | wonder where | put my Phillips
plastic portable?

For more information and
specification, see your hifi dealer or
contact Audio Technicia Ltd., Hunslet
Trading Estate, Low Road, Leeds 10.
Tel: (0532) 771441.

-
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Sound With Sinclair

Just three months ago, Bi-Pak
Semiconductors published details of
their first sound generator for use with
the Sinclair ZX81 computer, adding
much-needed sound to an otherwise
silent computer. So successful has
this proved with Sinclair users that Bi-
Pak have now introduced a_ new
modified version for use with all Sinclair
computers, ie ZX81, Sinclair Timex
1000 and the Sinclair Spectrum.

Designated ZON X, the unit is self-
contained in a black plastic case with a
loudspeaker and manual volume
control. No power supply or batteries
are required to power the unit — it
simply plugs into the rear of the Sinclair
computer.

The new unit offers a wide range of
sound effects. These are obtained using
the three-channel-plus-noise sound
chip, and is designed so that the pitches
and volumes of the three channels and
overall attach/decay envelope can be
controlled by simple basic statements.
This means that pianos, organs, bells,
helicopters, lasers, explosions etc. can

be simulated and added to existing -

program.

For use with the Spectrum there is a
further plug-in adaptor which houses
a crystal and other electronic devices
needed to give unlimited sound
facilities.

The ZON X unit is available from Bi-
Pak Semiconductors, PO Box 6, Ware,
Herts. Tel: (0920) 3442/3182. The
ZON X for use with the Sinclair Timex
1000 is £25.95; with special adaptor for
Sinclair Spectrum: £32.75; the
Spectrum adaptor only £6.80. All the
above prices include VAT and postage.
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Newseum

A new gallery devoted to telecom-
munications has been opened by the
Prince of Wales at the Science
Museum in London.

The gallery is titled *'Telecommunica-
tions — A Technology For Change’ and
is sponsored by Standard Telephone
and Cables (STC) to mark that
company’s centenary. lts opening also
marks World Communications Year, a
prime objective of which is to bring the
subject more into the public eye. The
story of telecommunications over the
last hundred vyears is told in two
sections in adjoining galleries, one
arranged chronologically while the
other displays the technologies which
make distance communication possible.

The first section concentrates on the
way telecommunications have altered
out our lives, and include mock-ups of
the telegraph office at Tonbridge
Railway Station in 1895, a ship’s radio
cabin in 1910 and the radio operator’s
position in a Lancaster bomber from the
Second World War. There are also taped
remniscences of life with cable
companies between the 1920s and
1950s.

The second part of the exhibition is
more technical, and is introduced at the
entrance with a display of telephone
engineers maintaining the thousands of
underground telephone wires
conceated beneath our feet, and the
giant ‘H’ poles that used to follow the
roads and railways and are now hardly
ever to be seen. Telecommunications
terminals, land, sea and space links, and
switching systems are covered in
separate displays, and there are
working demonstrations and computer
graphics displays illustrating aspects of
communications systems in a
memorable and easy-to-follow way.
There is a built-in cinema which shows
a short film by STC, called “Echoes”,
which assesses just where we stand at

MONITOR

the moment and where communica-
tions may go in the future.

Sounds like a good venue for a school
or club outing, for those who don’t see
themselves getting to London under
their own steam. Enquiries to The
Science Museum, South Kensington,
London SW7 2DD. Tel: 01 589 3456.

Everything’s OK

New from OK Industries (UK) Ltd.: a
battery-powered wire-wrapping tool,
the Just Wrap BJW-3, which uses
spooled wire and wire-wrapping posts,
together with a wire gun, to make a
continuous series of connections
without wire stripping, cutting or
soldering. The batteries are
rechargeable.

Also new are two component-
handling tools. The LB-100 lead bender
and crimper is designed for all common
axial components such as resistors,
diodes and capacitors, and also for
many radial and ‘TO’ packages. The LB-
100 will do a variety of angles and bends
(see illustration). The TP-1 cutter and
crimper, is a high carbon steel tool
which is designed to handle up to 20
AWG (0.8mm) soft wire leads and to trim
and crimp component leads flush to the
PCB prior to soldering.

More specialised are the BB1-1416
and BB1-2428 IC insertion tools, for 14
and 16 pin and 24 and 28 pin ICs
respectively (I bet you're wondering
how we worked that one out, aren‘t
you?). The tools are nickel-plated steel
for durability and protection from static,
important for MOS and CMOS.

OK'’s Electroware division specialises
in the supply of tools and accessories for
electronics building, and produce a
catalogue which features many of OK's
lines most likely to be of interest to
hobbyists. That, and information about
new projects, can be obtained from OK
Industries UK Ltd., Dutton Lane,
Eastleigh, Hants SO05 4AA. Tel:
(0703) 610944.
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Rapid

YElectronics

MAIL ORDERS:
Unit 1, Hill Farm Industrial Estate,
Boxted, Colichester, Essex CO4 5RD.
TELEPHONE ORDERS:

Colchester {0206) 3641
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WELCOME
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opportunity for the beginner or the experienced constructor 74194 a0
to obtain a wide range of components st greatly reduced prices. %W 5% 74195 40
Resistor kit. Containg 10 of each value from 4.7 ohms to 1M (total
of880resistors) . . . . . . . . . . . . . . . 530 e 4
Caramic Cap. kit. 5 of each value - 22p 10 0.01u (135 caps) . 370 74198 80
Polyester Cap, kit, 5 of each value from 0,01 to 1uF {65caps) , 675 74199 80
Preset kit. Contains 6 of esch value from 100 ohms to 1M (total
65 presets . iy oy . . 426

Nut and Bolt kit (total 300 items): 180p
60 6BA washers
25 4BA %' boits
25 6BA %" botws,

258BA %" bolu
26 8BA %" bolts
50 684 nuts

50 6BA nuts
50 6BA washers

The Rapid Guarantee

* Same day despatch * Competitive prices

* Top quality components

10

* In-depth stocks

sccepted from colleges, Schools, ste.

!ORDERING INFO. All components brand new and full speclfication. All prices exclude VAT,
Please add to total order, Please add 50p carriage to sll orders under £15 in value. Send cheque/
P.O. or Access/Visa number with order, Our detailed catalogue costs 45p {free with orders over
£10). Callers most welcome, Telephone orders welcoine with Access or Visa, Official orders
Callers most welcome, we are open Monday to Friday.
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Hobby ‘Scope B

The
Hobby
Scope

Christopher Murphy

The first part of HE's learn-as-you-build
oscilloscope, at the hobbyist’s price.

MOST PEOPLE involved with
electronics are aware of the
enormous value of an oscilloscope in
circuit testing,'yet how many
hobbyists are affluent enough to own
one? Hobby Electronics, in co-
operation with a leading London
component retailer, have designed a
low cost modular oscilloscope (the
Hobby ‘Scope) which, at under £80, is
within the grasp of most hobbyists.
Obviously, at this price it would be
unreasonable to expect the facilities
of a £200 instrument, yet this simple
design should prove to be an
invaluable tool to anyone who, until
now, has struggled with nothing but a
multimeter.

For maximum flexibility, the ‘Scope
has been divided into separate
functional units or modules; for under
£40 there is an X-Y plotter (display
unit) which will operate with either
the scope add-on, to provide a full
single trace oscilloscope, or the curve
tracer add-on, which is a useful tool
for component testing and
identification.

We will be presenting these
projects over four issues, beginning
this month with an overview and
then, in the three subsequent issues,
we will give the full circuit and
constructional details of the three
units described above.

OSCILLOSCOPE

[———TRIGGER LEVEL ADJUST

j~—————TIMEBASE CONTROL

Y AMP GAIN

PP

Iqb,

UNDER TEST

Figure 1. The basic functions of an
oscilloscope (see text).
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The Oscilloscope

An oscilloscope is a piece of test
equipment based around the cathode
ray tube (CRT), a device similar to that
found in a television, which enables
voltage waveforms to be displayed as
they vary with time. This is illustrated
in Figure 1. The oscilloscope has two
terminals referred to as the ‘Y Input’
for connection to the circuit under
test; the Y Input consists of the

signal terminal and the ground or
return terminal. The waveform shown,
in this case a sine wave, is
representative of the type of signal to
which the Y input is normally
connected; it has two important
attributes, namely Amplitude and
Frequency. The Y amplifier within the
scope has a variable or switched gain
{amplification factor) normally
controlled by a potentiometer and/or
multi-gang switch on the front panel
of the instrument; the Y gain has to
be adjusted by the user so that the
physical height of the displayed
waveform falls comfortably on the
screen. Similarly there is a Timebase
control which must be adjusted to suit
the frequency of the incoming
waveform. The timebase circuit within
the scope controls the period of time
over which the waveform is displayed
from left to right across the screen; if

SWEEP FLYBACK

VOLTS

{a}

TiME -

FLYBACK

(b}

Figure 2. The sweep moves steadily
across the screen, returning rapidly.

= m

this period is too long then too much
information (too many cycles) become
compressed onto the screen width; if
too short, only a fraction of the
waveform will be seen. An
oscilloscope does not, as you might
expect, capture a single sample of the
waveform and freeze it on the screen
(storage oscilloscopes are able to do
this—at much expensel), but
repeatedly updates the screen with
identical portions of the waveform—
this is a necessity imposed by the
working principles of the CRT as we
shall see, and the consequences are
that oscilloscopes are really only
useful for displaying waveforms that
are repetitive, such as sine waves or
square waves. Now, in order that the
waveform can be viewed as a stable
display there is the additional
requirement of a Trigger circuit,
whose purpose is to ensure that each
time the waveform is drawn on the
screen, the starting point is the same
‘place’ on the incoming waveform.
The starting Trigger point is
referenced to a particular voltage
level on the incoming waveform, and
usually can be varied by means of a

Figure 3. The electron beam sweeps
an accurate replica of the Y-input.
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control on the front of the instrument;
the effect of varying this control is to
alter the starting point of the display,
which therefore appears to travel left-
right across the screen.

The Cathode Ray Tube

A major part of understanding the
workings of an oscilloscope lies with
the cathode ray tube itself. Physically,
a CRT is an evacuated glass envelope
(vacuum tube), shaped with a long
narrow tube at one end tapering out
to form a wide flat round screen at
the other end (more expensive tubes
taper to a rectangular screen). At the
narrow end there are a number of
pins which are the electrical
connections to the inner works; these
lie mainly within this narrow tubular
section. On the inside surface of the
glass screen there is a coating of
phosphor which is electro-fluorescent.
The basic principle by which a. display
is produced is that a fine beam of
electrons is produced within the far
end of the tube and accelerated
towards the phosphor screen, which
emits light over the area that is being
bombarded with electrons. By means
yet to be revealed, the electron beam
is brought to a focus and can be made
to strike any given point of the screen,
producing a small spot of light. If this
electron beam is scanned about the
screen, it traces out a thin line of light
because the -phosphor persists in its
emission for some tens of
milliseconds; providing that the line is
retraced by the beam of electrons
every few milliseconds or so, a stable
display of the line will be seen,
without flickering.

The actual geometry of the CRT
internal electrodes is fairly complex in
a modern high performance tube,
howeve the schematic of Figure 2 is
an adequate representation of the
various internal components, at least
for our purposes. The principle by
which an electron beam is generated
is called thermionic emission. A
cylindrical plate of metal, the cathode,
is heated indirectly by a tungsten
filament inside the cathode. The
cathode, like all metals, produces a
cloud of electrons around the surface
when it is heated, but in great
quantity at a temperature that can be
practically realised. The electrons thus
emitted from the surface of the
cathode can easily be persuaded to
leave the area by the high positive
potential present on the series of
electrodes Anode 1 to Anode 3. These
three anodes can for the moment be
considered as one, held at a high
positive voltage of about 2kV, and
consisting of a metal plate with a
small hole centered on the axis of the
tube. Electrons accelerate from the
cathode towards this anode and most
of them fly straight through the center
hole, eventually to strike the screen.
However there is a further obstacle in
the path of the electrons, in the form
of a grid or mesh electrode,
surrounding the cathode and thus
between the cathode and anode. The
grid is always biassed negative,
relative to the cathode, and acts as a
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Figure 5. Block diagram of the X-Y plotter.

control over the number of electrons
able to leave the cathode. By varying
the negative potential applied to this
grid, the brightness of the display can
be indirectly varied from maximum
down to complete darkness (electron
beam turned off).

Shaped Fields

As can be seen in Figure 4 there are
three anodes in a practical CRT, the
purpose of which is to focus the
electron beam. Anodes 1 and 3 are
held at the same high positive
potential whilst Anode 2 is a few .
hundred volts more negative than the
other two (but still highly positive
relative to the cathode). The geometry
of these anodes is arranged so that

, electrons travelling through the

system, but which are off-axis,
experience a small accelerating force
(electric field) which tends to move
them towards' the centre of the tube.
The potential of Anode 2 is made-
variable, and on every oscilloscope
there is a Focus potentiometer which
the user must adjust to produce the
finest possible spot size. The physics
of the focussing system is too
complex for a complete explanation,
however a useful analogy is to
consider the electrons moving in

electric fields in terms of balls rolling
down a hillside (ie in a gravitational
field); by shaping the profile of the
hillside into a U-shaped channel, it is
obvious that any ball initially launched
at the side of the channel (ie off-axis)
will roll towards the centre as well as
down the hillside, and by choosing the
exact profile of.the channel all balls,
no matter where released, can be
made to pass through the same point
on the axis. This is what, in electric,
terms happens as electrons pass
through the anodes and ‘meet’ at a
point on the CRT screen.

The remaining system in a CRT to
be described is the electrostatic
deflection plates — the means by
which the illuminated spot can be
moved to a given part of the screen.
Beyond the three anodes are two sets
of parallel plates at right angles to
one another and referred to as the X-
plates (vertically aligned) and the Y-
plates (horizontally aligned). By
applying a voltage to any pair of
plates, an electric field is established
at right angles to the electron beam
and will deflect it in the direction of
the field. The X-plates will produce a
horizontal deflection and the Y-plates
a vertical deflection. In practice the
deflection plates are not parallel but
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Hobby 'Scope
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Figure 6. Block diagram of the X-Y processing unit.
CURVE TRACER
- X
Y TO XY PLOTTER
’—P ov
L VOLTAGE TO - SINE WAVE
) -t CURRENT OSCILLATOR
CONVERTOR
COMPONENT
UNDER TEST

SAMPLE PLOT
OF SILICON

DIODE

Figure 7. Block diagram of the curve tracer unit.

diverge towards the screen. This is
partly to allow for the divergence of
the electron beam when deflected,
and partly to improve the linearity of
the deflection voltage.

A final point to note is that the
electrons, having struck the screen,
must have some means of returning
to their source — otherwise a charge
would build up on the screen,
repelling the electron beam. This is
provided by coating the inner surface
of most of the tube, beyond the
deflection plates, with a thin layer of
graphite and making a connection to it
on the side of the tube. This coating,
the ‘Final anode’ is sufficiently thin so
that the electrons are not prevented
from striking the phosphor.

X-Y Plotter

The X-Y Plotter is the most important
module of the Hobby ‘Scope. It
contains a CRT and all the electronics
required to convert the CRT into an
easily used display unit, namely the
power supplies for the tube and the
deflection amplifiers. Physically, the
X-Y Plotter is a self-contained unit
with a lead at the rear to connect to
the mains supply; on the front panel,
the CRT screen is viewed through a
circular hole and there are two rotary
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controls for brightness and focus. All
connections to the scope are made to
terminal posts on the front panel (X-
input, Y-input, Ground and external
supply) with the exception of the Z
input {see later), which is at the rear.
A block diagram of the X-Y Plotter,
Figure 5, reveals its simplicity, A
transformer isolates the unit from the
mains and provides several secondary
voltages for the circuit; a 6V3 AC
winding supplies the CRT heater
filament, another winding of 800V AC
provides the supply for the EHT
accelerator voltages, and the
remaining winding provides for the X
and Y Amplifiers. The 700V AC is
rectified to produce IkV DC, which is
then stepped-up to 2kV and 4kV in a
four stage multiplier circuit; this is
prefered to providing 4kV direct from
a transformer secondary, which would
be very expensive because of the
heavy insulation requirements. The
EHT supply directly feeds the CRT
anode voltages and, by means of a
resistor potential divider chain, the
voltages for the other electrodes. The
potentials of the grid and second
anode are made variable with
potentiometers to allow the brightness
and focus, respectively, to be
adjusted. The X and Y Amplifiers
essentially amplify convenient input

voltage levels of +2V (full scale
deflection) to the necessary +150V
needed to drive the deflection plates
of the CRT.

A further input, called the Z-input,
is AC coupled into the control grid to
allow the brightness to be controlled
dynamically by an external signal, as
is necessary for the ‘Scope Add-on.

‘Scope Module

A block diagram of the unit that turns
the X-Y Plotter into an oscilloscope is
shown in Figure 6. An oscillator
generates a ‘sawtooth’ waveform
which must be applied to the X-input
of the X-Y Plotter; this causes the
electron beam to sweep smoothly
across the screen from the far left to
the far right, and then rapidly fly back
to the starting point to repeat the
sweep. In the absence of any Y input
this would cause the display of a
horizontal line in the centre of the
screen. When a signal is applied to
the X-Y Plotter Y-input, however, the
beam is displayed so as to display the
input waveform plotted against time.
The display will also show, albeit
faintly, the signal during the rapid
flyback of the X deflection. This
flyback is undesirable and so is
suppressed by a negative going pulse
applied to the Z-input of the plotter; it
coincides with the flyback period and
therefore blanks the beam at this
time. An extra Y Amplifier, provided
within the ‘Scope Module, has
switchable gain so allowing & wide
range of input voltage amplitudes to
be displayed on the scope.

As mentioned earlier, the timebase
waveform has to be synchronised
with the incoming signal to obtain a
steady display; this is achieved with a
Trigger circuit, which compares the
input signal with the level control
potential and forces the sawtooth
oscillator to flyback when it detects a
coincidence.

Curve Tracer

A curve tracer is a device that allows
a plot of a component’s voltage versus
current characteristic, plotting current'
on the vertical (Y) axis and voltage on
the horizontal (X) axis. This is useful
for checking or identifying
components such as diodes or
transistors, as each device has a
characteristic curve (that of a PN
junction diode is shown in Figure 7).
An oscillator periodically sweeps the
required range of current by
generating a representative voltage —
this is applied to the Y input of the
plotter. The voltage (which actually
represents a current) is converted to-a
current in a proportional voltage to
current convertor and is made to pass
through the component being tested.
The voltage which then develops
across the component is fed to the X
input of the plotter.

The oscillator need not be
sinusiodal; in fact a symmetrical
triangular wave would produce a
more evenly bright trace.

The Hobby ‘Scope project continues
next month.
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GET
sic PO
= Modular
Amplifiers

the third generation

Due to continous improvements in components and design 1LP
now launch the largest and most advanced generation of
modules ever.

WE'RE INSTRUMENTAL
IN MAKING A LOT
OF POWIER

In keeping with 1LP’s tradition 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 ILP
are recognised as world leaders.

BIPOLAR MODULES MOSFET MODULES
Module | Output | Load DISTORTION Supply Module |Output| Losd | DISTORTION Supplyl

Number [ Power |Impedance | T.H.D. LM.D. Voltage D Number | Power | Impedance| T.H.D. I.M.D. | Voltage
Watts 0 Typ at 60Hz2/ Typ Watts n Typ at 80Hz/ Tvp

rms 1KHz  7KHz 41 rms . 1KHz  7KHz 4:1
HY30 15 0.015% <0.006% $18 76 x 68 x 40 MQOS 128 60 4-8 <0.005% <0.006% + 45 120 x 78 x 40
HY6U 30 - 0.015% <0.006% 125 76 x 68 x 40 MOS 248( 120 4-8 <0.005% «0.006% 155 120 x 78 x 80
HY6060| 30 + 30 - 0.015% <0.006% +26 120 x 78 x 40 MQOS 364| 180 a <0.005% <0.006% %55 120 x 78 x 100
HY124 80 0.0% <0.006% + 26 120 x 78 x 40
HY128 &0 0.01% <0.006% +35 120 x 78 x 40 Protection: Able to cope with complax loads without the need for very special
HY244 120 0.01% <0.006% £35 |120x78x 50 protection circuitry (fuses will suffice).

HY248 120 0.01%  <0.006% £ 50 120x 78 x 50 Slew rate:  20v/ps. Rise time: 3ps. S/N ratio: 100db
HY364 180 0.01% <0.006% | +45 |120x 78 x 100 Frequency response —3dB): 15Hz — 100KHz. Input sensitivity: S500mV rms

Wv3es | 180 001% <0.006% | 60 |120x 78x 100 Input impedance: 100K 1. Damping factor: 100Hz > 400,

Protection: Full load line. Slew Rate: 15v/ps. Ruetime: Sus. S/N ratio? 100db. ‘NEW to ILP’ In Car Entertainments
Frequency response {~3dB) 15Hz — S50KHz. Inpu sensitivity: 500mV rms.

Input Impedance: 100K £} . Damping factor: 100Hz >400. ci5
Maono Power Booster Amplifier 1o increase the output of your existing car radio

or cassette piayer to a nominal 15 watts rms.

PAE-AMP SYSTEMS
Module | Modute Functions Current ; Mo Gt
Number Required Robust construction, £9.14 (inc. VAT)
HY6  |Mano pre amp | Mic/Mag. Gartridge/Tuner/Tape/ | 10mA Mounts anywhere in car.
HY66 |Stereo pre amp AAII‘i‘cxlh;a\;oZaeralﬁr?go;:I:ner/Taoe/ 20mA b -
Aux + Vol/Bass/Treble/Balance Output pawer maximum 22w peak into 4/L
HY73 | Guiter pre amp | Two Guitar {Bass Lead) and Mic + | 20mA ;l';u:e':‘:v‘;:’m; :B?%%L; 5'::;: IJ:::;:." :;*;0 0.1% at 10w 1KHz
o

separate Volume Bass Treble + Mix : i
HY78 |Stereo pre amp | As HY66 less tone controts 20mA 700mV rms into 15K 3V rms into 8.0

Input itivity and i
Size 95 x 48 x 50mm. Weight 266 gm,

Most pre-amp modules can be driven by the PSU driving the main power amp.
A separate PSU 30 is available purely for pre amp modules it required for c1515
€£5.47 linc. VAT). Pre-amp and mixing modules in 18 difterent variations. Stereo version of C15. £17.19 (inc. VAT)
Ao e 1S Size 95 x 40 x BO. Weight 410 gms. )

Mounting Boards

For ease of construction we recommend the B6 for modules HY6—HY 13 £1.05
{Inc. VAT) and the B66 for modules HYE6-HY 78 £1.29 {inc. VAT

POWER SUPPLY UNITS {Incorporating our own toroidat transformers)

Mods! For Use With Price inc. Madel For Use With o 0 i
Number VAT Numbaer
PSU 21X |1 0or 2HY30 £11.83 PSU 52X | 2 x HY124
PSU 41X [10or 2 HYEO, 1 x HYB060, 1 x HY124 | £13.83 PSU 53X | 22 MOS128
PSU 42X |1 x HY128 £15.90 PSU 54X [ 1xHY248
PSU 43X | 1 x MOS$128 £16.70 PSU 55X | 1x MOS248
PSU 51X |2 x HY128,1 x HY244 £€17.07 PSU 71X [ 2xHY244

[2x H¥ 248
1 x HY364
1x HY368
2 x MOS248, 1 x MOS368 | €2 J

Plesse note: X In part no. indicates primary voltage. Please Insert 0" in place of
X for 110V, ™ 1" In place of X for 220V, and 2" in place of X tor 240V.
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WITH A LOT OF

HELP LW

PROFESSIONAL Hi-Fi THAT EVERY ENTHUSIAST

CANHANDIE... R

Unicase

Over the years 1 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 ! :' e "ﬂ/llﬂﬂll\\\\\\ s
assembly, adaptability, ruggedness, modern styling and above M .
all price. " S

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 speciat tools.

Because of ILP’s modular approach, ““open ptan’’ 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 HY7B to provide a
“no frills’’, low distortion, (<< 0.01%), stereo controt 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. @ ramER suPLIPER  MOBSO
Performance for each unit which includes the appropriate
power supply, is as specified on the facing page.

TO ORDER USING OUR FREEPOST FACILITY
ower aves Fill in the coupon as shown, or write detalls on a separate sheet of paper,

quoting the name and date of this journal. By sending your order to our

Our power slaves, which have numerous uses i.e. address as shown at the bottom of the page opposite, with FREEPQST
instrument, discotheque, sound reinforcement, feature in C'“"é;mwn °“d"‘e e""e'°‘;"' you "eg" not “a""";‘ We pay P°‘|‘396 fOLrP

. . 3 2 q you. Cheques and money orders must be crossed and made payable to |.L.P.
add|t|o|n to the hi fl.serles, front paqel input jack, tevel Electronics Ltd. if sending cash, it must be by registered post. To pay C.0.D.
control, and a carrying handle. Providing the smallest, please add £1 to TOTAL value of order.

lowest cost, slave on the market in this format.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF
REQUIRED

UNICASES PIENinG il BN AER I D I I B SR BN I S S = S
i Post to: ILP Electrones Ltd., Freepost 4, ‘
‘Ugl S‘pa'at: 2 — Elg!’gs ' Graham Bell House, Roper Close,
reame) g . . g . l F Canterbury CT2 7EP, Kent, England.
UP1X 30 + 30W/4—8£2 Bipolar Stereo  HiF £54.95 I Telephone: (0227) 54778. l
UP2X 60W/A L) Bipolar Mono HiF £54.95 Technical: {0227) 64723,
UP3X s0w/8M Bipolar Mono HiFi £54.95 ELECTRONICS LTD Telex: 965780. l
UP4X 120W/48L Bipolar Mono HiFi £74.95 l £ .
UP5X 120w/801 Bipolar  Mono  HiFi £74.95 i Please send me the following. I
UP6X 60W/4-85L MOS Mono HiFi £64.95 f
uP7X 120W/4-80  MOS  Mono  HiFi  £84.95 Lol e I
PoelSiaies . l | enclose Cheque[_] Postal OrdersD Int. Money Order[:]
uUsS1x 60W/4 f) Bipolar Power Slave £59.95 .
US2x 120w/a £ Bipolar  Power Slave  £79.95 I Prease debit my Access/Barclaycard No. I
us3x 60W/4—8fL  MOS Power Slave  £69.96 | Name ]
US4x 120W/4 -84 MOS Power Slave £89.95
Address:
Please note X in part number denotes mains voltage. Please insert 'O’ in place of l . l
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. Signature '
AN IR DD GED EED SN SN END N5 NG AR e TS GEe E o
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POINITS OF VIE

Feel like sounding off?

Then write to the Editor stating your Point of View!

HEBOT Rides Again

Dear Sir,
! have just read the HEBOT /| article in
the November ‘82 issue of your
magazine, where you ask for
submissions on the subject of other
interfaces.

lown a PET computerby Com-
modore and would like to know the
details of how to control HEBOT I with
it, therefore | would be pleased if you
could work this out for me as | am not
very good at electronics.
P R Brown,
Stevenage,
Herts.

Coming soon in Hobby Electronicsl

You Don‘'t Ohm Me

Dear Sir,
As an enthusiastic hobbyist in hifi, |
want to build your Audio Signal
Generator (HE May ‘82), the relatively
simple design of which appeals to me.
Unfortunately | cannot obtain locally
the prescribed thermistor RA53 (or
R5B3 alternatively). Stockists of
electronic components always request
the ohmic value of such a thermistor,
which is not given in your article.
Simply referring RA53 or R53 means
nothing to them. To order just one
piece from England (Maplin or
Watford) is not very convenient.
Physically similar thermistors are
available locally (Philips?) as long as |
know the correct ohmic value.
Another alternative available is to use
the slightly cheaper glass-bead type
thermistor. | shall be pleased to know
if this can be used instead.
Yours faithfully,
J F Bednarik,
Pretoria,
S. Africa.

The RAS53 is, in fact, a glass bead
thermistor. It is rated at 3mW at 20°C
with a resistance of 5k at that
temperature, and has a minimum
resistance of 80R. Hope that helps.
PS. You forgot to put your SAE in.
Actually about 5% of our enquiries
forget to include their SAEs (not
counting the ones who don’t think of
sending one in the first place) —
which is why they end up here!

But then, if you have something
especially pertinent or fascinating to
ask or say, and send an SAE, you may
have the double honour of a personal
reply and a letter on the POV page as
well.
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Calling All Cars

Dear Sir,

| am a new reader to HE and find it
very interesting reading, and will be
subscribing to the magazine on a
regular basis.

! would gratefully appreciate your
experience and knowledge to help me
to make my own small alarm paging
system with the best possible range.
My intention is to install a small
transmitter unit in my car which
would transmit a signal independently
or through the car aerial, activated by
vibration sensors, and door switches
which would be received by a small
pocket bleeper, either carried or in the
home.

Being a newcomer to electronics /
thought this was a very good idea of
mine but like all good ideas | now see
something like it is already on the
market, but very expensive.

I will be happy to forward any
remittance for plans, literature etc.
Would you make it as straightforward
as possible, me being a newcomer to
electronics, and include information of
my nearest electronics agerit for the
best stock of components?

| hope to make this alarm and lots
of other items in the near future and
look forward to hearing from you.
Yours sincerely,

David Knowles,
Barton,
Eccles.

After having thought about this for a
bit, we have some ideas on this type
of project and, subject to checking the
legality of the suggestion as it stands,
we hope to be producing one or more
projects along these lines.

Does anyone else have any
comments or suggestions?

When looking for components
stockists, consult our Directory of
Electronics Components and
Hardware Suppliers (HE October '82)
and the update which appeared last
month, and also consult our
advertisers — don’t overlook mail
order. It's an extremely reliable way of
gaining access to large stocks of
components.

Let There Be Lights

Sir,

! have just ordered Counter Driver and
Numeral Display Projects from your
Bookshelf but | urgently need
assistance and direction. You see I'm
an amateur and without boring you |
will be grateful if you will be able to
tell me how I could construct the

words JESUS SAVES to glow
permanently and if need be the power
supply to go with them to ensure non-
interference. If | can be assisted by
way of a circuit diagram and list of
components | will very much
appreciate it. If not, | won't be
discouraged from buying HE, it's a
great magazine.

Yours sincerely,

David Amakiri,

Crystal Palace,

London.

Dear Sir,

I’'m trying to create a waterproof,
battery operated clock with an LED
display and | was wondering if you
could help or put me in touch with
somebody who could. The idea is to
have the readout on one side of a
piece of fabric with the circuit board
and battery on the inside.

Yours,

J. Johns,

Kingwood,

Herts.

Firstly, sorry, chaps, but we cannot
design circuits to specifications. If the
Lord had intended the staff of HE to
design circuits to order, He wouldn’t
have given.us a magazine to publish.
We don’t have an infinite number of
hands!

To get a light to glow permanently
all you have to do is wire up enough
light bulbs, Christmas tree lights,
LEDs etc. to create the display you
want. | wouldn’t recommend domestic
bulbs, as they get hot and burn out,
but for any other kind of small light
source you would need a suitable
power supply circuit. That's a basic
aspect of electronics, so if you want to
get into that, try Power Supply
Projects, £1.75 from the HE Bookshelf
service (see page 29), As for Mr.
Johns, can anybody help? | must
confess, my mind boggles to know
what it's for. A digital alarm umbrella?
Upholstery for your goldfish bowl|?
Could there be a new project in this
somewhere??

Low Resistance

Dear Sirs,

| will firstly say that | qualify as a

devoted HE reader and that | have
collected every single issue since

November ‘78.

Since you seem to be in the know
about electronics suppliers | wonder if
you could give me some advice on
where [ can obtain somé miniature
resistors of power rating OW125 or
below. These seem to be extremely
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difficult to get hold of for some
reason.

Yours faithfully,

N.S. Jones,
Stratford-upon-Avon,

Warks.

The resistors you want are in the RS
Components catalogue. RS itself only
deals with the trade, but any
component in its stock can be ordered
from vour regular retail supplier (most
of them deal with RS), although you
‘will naturally have to pay for the
service. And then there is our
Components. Directory in HE October
‘82 and April ‘82, and our gallant
army of advertisers — a handful of
phone calls can unmask wonders, if
you know what you're asking for.

Teletext Kits

Dear Sir,

! am interested in Teletext/Preste/
kits, could you please advise me of
any manufacturers or agents

other than Bradley Marshall Ltd?
Yours faithfully,

C.V. Parker,

Bildeston,

Ipswich.

Bradley Marshall Ltd. is the only
Teletext/Prestel kits supplier known
to us — does anyone out there know
of another?

We Can’t Amplify

Dear Sirs,

Project: Power Amplifier (HE June
‘81).

While going through some old HEs |
came across this interesting project,
but to my surprise the parts list which
was provided with the article was
incomplete. For example, values of
resistors are not always given in the
PCB diagram. As | am interested in
making one, | would be very grateful if
you could send the complete parts list
since getting the kit would mean [
have to pay more for the postage than
the kit.

Thanking you,

V. Alexander,

Selangor,

Malaysia.

Sorry, but this circuit was provided by
Capricorn Electronics, and to protect
their design the Parts List was not
completely described. You'll have to
write to the address given to see if
they're still supplying the kit or would
be prepared to help you with some of
the parts.

Out Of Data.

Dear Hobby Electronics,
I am desperately begging for your
help. | am involved in a college project
where there are a few integrated
circuits needed. | require data on
these ICs to adapt my project to them.
This /s where the help comes in.

It would be very time consuming to
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write to each manufacturer for their
data. The datas that | require are as
follows:

1C8038, IC7400, IC4093, IC555,
1C4534, IC4511, I1C4081, IC4011,
1C4001, ICULN2803A, seven segment
LED FND500, seven segment LED HP
5082-7730.

Are the seven segment displays
compatible?

If there are any charges for your
service, please send me the bill and |
would gratefully pay for the charges.

/ do hope that you can help me. |
am an HE addict, | have every issue
since it was launched on November
1978. A great magazine, keep it up.
Yours waiting patiently,

S. Ferrol,
Dagenham,
Essex.

Every now and then somebody asks
us for data on one particular device
and we happen to have it at arm’s
length and can provide it — but if we
guaranteed this service, and charged
for it, well, you the reader would
probably not be able to afford the
service. There are electronics
consultancies in every reasonable-
sized town in the country, but their
services don’t come cheap.

Surely your college, either the
library or one of your lecturers, keeps
data sheets for these devices? That is
their job, after alll | would try asking
them, first.

Otherwise, you will have to contact
the manufacturers, the same as we
do when we get stuck, either by letter
or by phone. It will help speed up the
response you get to do three things: i)
find out by phone first of all which
department at which address you
need to contact to get data on ICs; ii)
send an SAE; iii) if you don’t hear
within a fortnight, phone the depart-
ment you wrote to and ask if they
have your letter.

If you are really stuck, | seem to
recall liford Central Reference Library
was good on science and technology,
although data sheets might be
stretching their resources a bit. Their
number will be in your phone book.

Sorry we can’t help with lists like
this. Anyway, you wouldn’t get much
credit if we did all the research!

Games People Play

Dear Sir,

! have read your magazine with
interest since its introduction and
have enjoyed constructing many of
the projects. | appreciate your
encouragement of worthwhile
community projects, for example, in
the Year for the Disabled.

! would like to suggest a
competition to design an original and
attractive electronic game which could
be used for raising money at various
charity fetes, church fairs, etc. The
wire loop game surely has been
played out and | think there is a good
opening for an alternative game
which could be played by one or more
players and which offered a challenge

and value for money.

! would like to see a worthwhile and
practical project to enhance still
further the reputation of your
excellent magazine.

Yours faithfully,
J. Dakes,
Stone-on-Trent,
Staffs.

As it happens, we have several ideas
for electronic games in the pipeline.
We don’t actually want to reveal our
plans at this stage, but keep looking in
HE. And thanks for the kind words.

Mail Order Maestros

Dear Sir,

On Tuesday 7th February, | sent by
post orders to three of your
advertisers, namely Rapid Electronics,
John Bull and Bi-Pak.

I received delivery of the goods
ordered, by post.on Friday, Saturday
and finally today.

Congratulations to the efficiency of
the firms concerned and the Post
Office.

Yours faithfully,
M J Turner,
Whitstable,
Kent.

Nice to hear about the good things
instead of the grollies for once!l And
living proof that mail order r2ally does
work, for anyone thinking of taking
the plunge. Thank you, M.J.

Wah's That Again?

Dear Hobby Electronics,
! would like to enquire about a project
which appeared in HE June ‘82, the
Auto Wah. | wondered if a kit is
available and how much it is including
case and all the necessary bits. Please
send me an answer quickly since |
want to make it for a friend of mine
who has an electric guitar.

Thank you.
Ali Modjdehian,
Sussex University.

The kit for the Auto Wah, with or
without case, is available from
Magenta Electronics — see their
advertisement in this (and every) issue
of HE. The produce kits for many HE
projects old and new, so they are
usually the first people to check.

PS Has your friend warned his
neighbours?!l

While offering help and advice about
projects and general electronics
subjects tends to be priority number
one in Points of View, not omitting to
mention my colleague C. Dick across
the way, we would also like to hear
the odd Point of View from time to
time, so if you have anything you
want to praise, speculate on,
comment on or sound off about in the
world of electronics, let us know. Its
your voice as well as ours. Of course
if you don’t need a reply you don't
need to enclose an SAE either — it

gives a wonderful sense of freedom! HE

17



COMING SOON TO. ..

ZX81 HIGH RESOLUTION GRAPHICS
BOARD

User-definable, high resolution graphics for the Sinclair ZX81 computer — without fuss!
This is a simple add-on PCB that plugs into the ZX81 ROM socket; no modifications to the
computer hardware are needed in this project! The ZX HRG is completely software controlled
and allows you to program high resolution graphic characters for, say, a Space Invader game,
graph plotting or anything else.

Software control allows the high resolution characters, once set up, to be saved on cassette then
loaded and re-used at any time, and switching between either HRG user-graphics or the
standard Sinclair character set is easy, under software control. Any single element of an
8x8-pixel character can be individually controlled, giving a screen resolution of 256x176,
allowing finely details graphics programming.

The ZX HRG Board is the first half of a Sinclair Graphics Package. The second project is a
user-programmable joystick controller — the first of its kind! Unlike all others it can be instructed
to operate with any commercially available games programme, and will appear in the August
issue of Hobby Electronics. A slightly different version for the Sinclair Spectrum will also be out
shortly.

SATELLITE AND CABLE TELEVISION
EXPLAINED

The communications revolution is nearly upon us! Find out about the technology of tomorrow’s
entertainment world in our July issue.

ALL ABOUT ELECTRONICS

Commencing a new series, especially written for the novice. All aspects of electronics will be
covered in 12 separate parts, leading from basic theory through to descriptions of complete
electronic systems.

" COMPONENTS FOR COMPUTING

-The second part of the article looking at computer display systems, leading up to a simple video
display project in a future issue.

THE HOBBY ‘SCOPE

Continuing with the circuit details of the X-Y Plotter unit of our super low-cost
oscilloscope project.

Rt ey - .T.'..‘.:ZZ;&?TESJI&ZLT"‘“WI 515
} 0lo]o v i = 0
| e )
| 2 | .
| for i | July issue on sale at
=Ad’d ............... I your newsagent
RS o6 alch 00 E CHIEEEDEETY I A
| } from 10th June.
= ...... ~ A, LT G b oo LI | i T R | Place your order now!
[l e TS © L Ry -

Altﬁough these articles are being prepared for the next issue, circumstances may alter the final content.
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““IRRESISTABLE
RESISTOR BARGAINS®'

Pah Mo, Qty®  Descriphion Price
Sx10 400 Mixed “All Type" Resistors €1
Sxll Pre formed %% watt Carbon

Resistors {1
sK12 's watt Carbon Resistors
Si13 ‘e watt Carbon Resistors,
Sx14 Y watt Resistors 22 ohm

2m2 Mued
SX15 1 and 2 watt Resistors 22

ohm 2m2 Mixed
Pahs SX12-15 contatn a range of Carbon Film Resistors
of assarted values from 22 ohms to 2 2 meg Save
pounds on these resistor paks and have a full range to
COvet your projects
*Quantities appronimate. count by weight

Su52

6 Blach Heatsink will fit 10-3 ang

10-220 Ready drilied Half price
J value [ 8}

SX53 | Powet finned Heatsink This heatsink

gives the greatest p nsible heatjdissipation
10 the smallest space owing to its unique
staggered fin design pre driied
10 3 Swze 45mm squarex 20mm high  40p
10 66sie 3I5mma30mm:12mm  35p
1 Heat Etticiency | .wer Finned Heatsink
90mm a B0mm 2z . »mm High Driled to
take up to 4 5
10 3 devices

““CAPABLE
CAPACITORPAKS"
PatNo. Qty*  Description
SXi6 250  Capacitors Muxed Types
sxi7 . Ceramic Capacitors Mimature
Mued
Sx18 Mixed Ceramics | pf- 56p!
SX19 Mixed Ceramics 6801 0.5m
$120 Assarted Polyester/ Polystyrene
Capacitors
sx21 Mixed C280 type capacitors
metal forl
SX22 Electrolytics. all sorts
Sx23 Quality Electrolytics
50-1000mt
SK24 Tantalum Beads. mied
*Quantities approssmate Count by weight

BARGAINS

SX42 20 small 125Red LED S

SX43 10 Rectangular Green LED s &

SX46 30 Assorted Zener Diodes
250mw-2 watt miseq voltages,
all coded New

SX4T 4 Black Instrument
Knobs—winged with pointer '
Standard screw Fit sire 291
20mm 50p
20 Assorted Shder Knobs
Blach/Chrome etc {1
12 Neons and Filament Lamps. Low
voltage and Maifs — vanous types
and colours — some panel mounting £

SEMICONDUCTORS FROM
AROUND THE WORLD

l100

A Collection of Transistors. Diodes. Rectiliers Bridges SCR s
Trsacs. IC s both Logic and Lineat plys Opto's all of
which are current everyday usable devices

100

Guaranteed Value over £10 at Normal Retail Price

yours
for
only
"‘

£4-oo

Dataetc
every Dak
Order No SX56

Vatued at over £10—Normal Retail—we otfer you a pack of 25 Opto
devizes to include LED's Large and Smail in Red Green Yellow and
Clear 7 Segment Dispiays both Common Cathode and Common Anode
\PLUS bubbie type displays—irtke DL-33 Photo Transistors—similar to
OCP?1 PhotorDetectors—irhe MEL11.12 This whole pack of 25

'25 64700 5

AND we guarantee your money back-t! you are not
completely satisfied FULL data etc included

Order No. 8X57.

TECASBOTY

The Electrome Components and Semiconductor Bargan al the Year A host of Elecironic

¢ wneluding p H
Resistors of mixed values Z2ohms to M2

10lary and shaer presels
1 810 2 Wal A comprenensive range of

honzontal and vertcal

Augio plugs and sockets of various types ius swilches uses healsinks wire nuls Dokt

capacttors inclyding etectralyi and polyester types Dlus G15C ceramics elcelera \

gromets cable chps and tyes knobs ang P C Boara Then ada lo that 100 Semiconductors
toncluge ransistors droges SCR's opto s alt of which are current everyday usable devices
Inall aFantastic Parcel No rubbish alt igentiliadie ang valued in curtend calaiogues at well

over £25 00 Our Fight Agains! Infiation
Beat the Buaget
Down with Depression

Send your orders to Dept EE6,
Bi-PAK PO BOX 6, WARE, HERTS.
SHOP AT 3 BALDOCK ST,

WARE HERTS.
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Price

JUST £6.50.

O/no SX86

Use yout credit card. Ring us on Ware 3182 MOW and
el your ordes even laster Gwds nosmaily sent 2nd
Class Madl

Remembe: you must add VA at 15% to your order
Total. Postage add 75p per Total order

CATALOGUE

BI-PAKS NEW 1983 CATALOGUE IS OUT!

Presented with a Professional Approach and Appeal to
ALL who require Quality Electronic Components,
Semiconductors and other Accessories ALL at realistic

prices.

There are no wasted pages of useless information so
often included in Catalogues published nowadays.
Just solid facts i.e. price, description and individual
features of what we have available. But remember,
BI-PAK’s policy has always been to sell quality
‘components at competitive prices and THAT WE
STILL DO.

{Caralogues) PO Box 6
L) WARE, Herts. SG12 9AD

We hold vast Stocks “in
stock” for fast .immediate
delivery, all items in our
Catalogue are available ex
stock.

The Catalogue is designed for
use with our 24 hours ““ansa-
phone’ service and the Visa/
Access credit cards, which we
accept over the telephone.

To receive your NEW 1983
BI-PAK Catalogue, send 75p
PLUS 25p p&p to.-

Accass & VISA accepted
Ring 0920 3182 tor
Immediate despatch

SOUND with SINCLAIR

MAKE AMAZING SOUND EFFECTS
WITH YOUR ZX 81,

TIMEX Sinclair 1000

or SPECTRUM

THE ZON X 81

i
AR
qr'

ncl p&p & VAT

The ZON SOUND UNIT is completely self-contained and especially
designed for use with the ZX 81, TIMEX Sinclair 1000 and Spectrum
Computers. It just plugs in —= no dismantling or soldering.

No power pack, batteries, leads or other extras.®

Manual Volume Control on panel
loud-speaker..

Standard Sincialr —~ 16K Rampack or printer can be plugged into
ZON X Sound Unit without affecting normal computer operation.

Huge range of possible sounds for Games, Music, Helicopters, Sci-
Fi, Space Invaders, Explosions, Gun-shots, Drums, Planes, Lasers,
Organs, Bells, Tunes, Chqrds. etc.. or whatever you devise!

® 8 full octaves. Uses 3-Channel sound chip giving programme
control of pitch. velume of tornes and noise all with envelope
control.

® Easily added to existing games or programmes using a few simple
“BASIC" lines or machine code.

® No memory addresses used — 10 mapped.

FULL instructions with many examplies of how to obtain effects and

the progtammes, supplied. Fully guaranteed. British Made.

“Except with Spectrum, you need the Spectrum Extension Board

Order No. SE1 - PRICE £6.80 inc. VAT.

Payment may be made by Cheque, P.O.

Gito No. 388 7006. 'Postal Order on

Credit Card.

Export orders:- Bank Cheque, Inter-

national Money Order, US. & or £
Sterling.

ample volume from buiit-in

Access & VISA accepted
Ring 0920 3182 for
Immediale despafch

Dupt HE. PO Box 6
63A High Street
Ware, Herts.

19



B Popular Computing

Sinclair
Sound
Board

Original Design by Charles Baudouin
Development by Mike Lord

)

b

Do your. ZX81 or Spectrum programs
seem dull and lifeless? Do they lack that
Snap, Crackle or Pop? If so then our
Sound Board may be the answer!

Our ZX Sound Board is based on

the General Instruments’ 8912 sound
generator chip, which gives you three
programmable tones or noise with the
option of automatic enevelope control,
S0 your computer can carry on with
other things while the sound is being
produced. The board has been
designed to work on both the
Spectrum and the ZX 81 (1K or

more RAM) without modification, and
features a built-in amplifier todrive an 8
or 16 ohm speaker as well as a volume
control (for work in the early hours!)
and a ‘Reset’ button for turning it off

The unit is designed to plug into the
rear connector of the computer; a

to the rear of the sound board to
allow for other add-ons such as the
ZX81 RAM Pack or printer.

Circuit Description

The heart of the board is the sound
generator chip, IC3. The data needed
to program its operation comes in
from the computer’s data bus, on
leads DO-D7, while the IC itself is

matching edge connector plug is fitted .

quickly when the neighbours start
knocking!

20

under control of the signals on the
BC1 and BDIR chip inputs. These are

improved by ICs 1 and 2 whenever
the computer performs an 1/0
operation with address line A5 or A6
low. These two address lines have
been chosen because they do not
conflict with any of the 1/0
addresses used by Sinclair add-ons
such as the ZX printer. Putting the
board in the computer’s ‘1/0 Map’
rather than the ‘Memory Map’ means
that we can use the same board for
both the ZX81 and the Spectrum
without modification, although it does
make use with the ZX81 slightly more
complicated.

R2 and C3 reset the 8912 chip
when power is applied to the board,
or it can be reset any time by
operating SW1; R3 limits the current
flowing through the switch from C3 to
a sensible level.

IC3 needs a clock signal of
somewhere between 1 and 2MHz,
and this is provided by using part of
IC2, (which is a quad 2-input NAND
with Schmitt Trigger inputs), R1 and
C1 as an oscillator. The output of the
oscillator is buffered by a spare gate
from ICI.

The three sound outputs of IC3 are
connected togther and to the load
resistor RS, then the resulting signal
is fed through the low-pass filter
R4/C4 to round off the edges of the

.square waves produced by IC3 before

being amplified in IC4 to drive the
loudspeaker. R6 and C7 guard against
ringing and possible oscillation in IC4.

Construction

A single-sided PCB has been used to
keep the cost down, so two wires
have to be soldered in, as shown in
Figure 2. Once this has been done,
the resistors, capacitors and IC
sockets can be fitted, care being taken
to ensure that the electrolytic
capacitors are fitted the right way
round. Do not fit the ICs themselves
yet.

The termination pins of the 23+23
way socket should now be fed
through the board, so that they
project out of the component side, the
body of the socket being on the track
side of the PCB. Position the
connector so that it is square onto the
PCB, with about half of the length of
the termination pins on each side of
the board. Solder two of the corner
pins to the copper pads first, then
check again that the connector is
mounted squarely before soldering the
other pins to the square pads on the
board (some of the pins don’t go
through square pads, and so don't
need to be soldered). Take great care
not to create accidental short-circuits
to adjacent pads or track when you
are making the soldered joints!

The 23+23 way plug, which is a
double-sided PCB, should now be
fitted. Again, it must be mounted
square onto the main PCB, the
contact tails from the socket being
bent down and soldered onto it on
both sides.

The switch and volume control are
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Popular Computing [}

Parts List_____

RESISTORS

(All ,W, 5% carbon)

RT i 470R

RPN B 33k

R3, 5. i, 1k

RO e a 3R3

POTENTIOMETERS

RV1 . ..ot 10K preset

(see Buylines)

CAPACITORS

(Disc ceramic unless noted)

(C1 ooo0oBBBO0c880 30685085k o o 1n

C2,5, 7 . 100n

C38l. ..M. ..... 5.....0 .Y 4u7
16V electrolytic

Ca .. 10n

CB, 9. ittt 100u

16V electrolytic
SEMICONDUCTORS

@ = 74LS02
Quad NOR gate

|C28 Wyveey 5. . Y. .. 7415132
Quad NAND Schmitt trigger

IG3N. ... . S.... . B AY-3-8912
Sound generator

IC4... ... LM380N

Audio amplifier

MISCELLANEOUS

SK1.......... ZX edge connector
23 + 23 way 0.1in socket with
polarising pin in position 3,
wire/wrap contact terminations.
PLT ...iana... 23+23 way plug
SWI1T ...l push switch
Single pole momentary
PCB; 3 x 14-pin, 1 x 28-pin DIL IC
sockets; loudspeaker, 8 or 16 ohm;

connecting wire, solder etc.

BUYLINES ............. page 34

to be soldered onto the track side of
the main PCB, which has been laid
out to accommodate the types given
in the parts list.

Finally, a pair of wires should be
soldered into the two holes indicated
in Figure 2, to connect with the
loudspeaker, then the ICs plugged in.

Preliminary Tests

Before doing anything you might
regret, check the board very carefully
for possible short-circuits between
tracks or connector pins. Then check
again that the correct components
have been inserted in the correct
places, and the right way round. If you
are very unlucky, a fault which is
overlooked at this stage could damage
your computer!

Now, plug the board into the back of
your computer, REMEMBERING TO
TURN THE POWER OFF FIRST!!
Restore power to the computer, and
check it works exactly as before.

Turn the volume control fully
clockwise. You should be able to hear
a slight buzzing sound from the
loudspeaker, which will increase if

Hobby Electronics, June 1983

SK1/PLIY

wvczz X
s s
L2 5 -:
== 100n 100u
48 <
ovo ' L L
o o5 2 Ic4
e n 7 w7 g 8 3 ; LUz
©) 55 GND Vg GND Vo Vss Voo 7
10
IC1 Ic2 IC3 1
740502 7418132 AY-3.8912 o

IC3
AY-3.8912

Figure 1. The circuit.

Figure 2: PCB Overlay. Note that SK1, SW1 and RV1 (dotted) are mounted on

the track side of the board.

you touch the left-hand terminal of
RV1 with the tip of your finger.

If you are using it with a Spectrum,
then you can check that the sound
generator is working by entering the
line:

(OUT 159,8: OUT 223,15)
which should result in a hissing
noise. If you have a ZX81, you will

have to load the ‘Demo’ program and
use that to test the board as described

in the next few sections.

21



B Popular Computing

SPECTRUM ZX SOUND BOARD ZX81
PIN A B PIN A B PIN A B
1 A15 A4
2 A3 A2
3 D7 +5V 1 D7 45V 1 D7 t5v
4 +9V 2 +9V 2  RAMCS +9Vv
5 KEY 3 KEY 3 KEY
6 DO oV 4 DO oV 4 DO oV
7 D1 ov 5 DI ov 5 D1 ov
8 D2  CK 6 D2 6 D2 1)
9 D6 AO 7 D6 7 D6 AO
10 D5 A1 8 D5 8 D5 A1
1 D3 A2 9 D3 9 D3 A2
12 Da A3 10 D4 10 Da A3
13 INT IORQGE | 11 11 INT  A15
14 NMI oV 12 12 NMI A4
15 HALT VIDEO 13 13 HALT A13
16 MREQ Y 14 14 MREQ A12
17 IORQ V 15 IOREQ 15 10REQ A11
18 RD U 16 RD 16 RD A10
19 WR BUSRQ 17 WR 17 WR A9
20 5V RESET 18 18 BUSAK A8
21 WAIT A7 19 19 WAIT A7
22 +12V A6 20 A6 20 BUSRQ A6
23 12V A5 21 A5 21 RESET A5
24 M A4 22 22 ™I A4
25 RFSH ROMCS | 23 23 RFSH ROMCS
26 A8 BUSAK
27 A10 A9
28 A11

Table 1. The three columns give the edge connector pin signals for the Spectrum,
the ZX Sound Board and the ZX81, from left to right.

This table covers the same ground as the ones published with *“ZX Interfaces
Explained’’ (HE August ‘82, page 12), with some corrections, and can be kept as
a handy reference guide to Sinclair micro connections.

Inside The 8912 Sound Chip

The 8912 is basically a ‘three-channel
device’, although in this circuit all
three outputs have been connected to
the single audio amplifier.

It contains a variable frequency tone
source and a programmable ampl