
ARE 78,105
BCiEt4
IS TIC106
CHOSEN TO SUF

ARE 1N4001
ARE 5A TYPES-,r reer. I



Much more than just kits
quite simply the best wadi
to make music ...
Powertran have been designing and manufacturing high -quality electronic kits for more than
a decade. Thousands have been purchased and assembled by constructors throughout the
UK and world-wide. Many of our regular clients have built the entire range - several times!
A Powertran kit makes an excellent gift for the electronics enthusiast; and is a gift that,
when constructed, may be given again.

Our reputation rests on these unshakeable foundations - wo use the most imaginative and
ingenious designers; we use high grade components subjected to rigid quality control; our
kits are complete, even screws and wire are included; we take care with packing and
despatch; our instructions are clear and always fully comprehensive .... and if that weren't
enough we back it up with our money -back guarantee. Powertran care and your skill gives
you that something special.

Among the most popular of our kits are the fabulous 'Transcendent' range of synthesisers. Designed by the expert
in the field, Tim Orr, and featured in Electronics Today International - those kits represent the zenith in both
constructional ingenuity and musical performance. Thanks to our fully illustrated, carefully diagrammed 30 pages
plus of constructional notes the 'Transcendent' range is comfortably within the capability of most enthusiasts. A
great many 'first time builders' have completed them without difficulty and are justifiably pleased with the results.

/.1/1111/1,11.1/

( ZWagifiltaliajl

KIT

NYEARS

DESIGN

EXPERIENCE
IN QUALITY

Eli

AND SUPPLY

TRANSCENDENT POLYSYNTH - brilliant (1,,, 7 work and high
r rirt '.omponents give the home constructor , ./Achtr.r, of ticts-veri

range, equalled only by factory n,aae ..' ', r,c,ir -, tr.ousands
f pounds. Despite the advanced ele,.',..,nics ti e kit is

`mechanically simple with minimal wiring ar d rrt,bort cable

.licdiliN
1 - a 100% complete kit to give totally professional re/suit

connectors. Solid teak cabinet, fully finished met&rvork

pander
Team the Polysynth with the new matching 4 veiriit ex-

COMPLETE KIT I:295 I + VAT I

COMPLETE KIT f320 I 4- VATi'

-. -,..A.

TRANSCENDENT DPX - a versatile 5 octave keyboard. The two audio
outputs can be used simultaneously to give harpsichord and piano/hanky-
tonk or reed and strings/brass both fully polyphonic. To add more
excitement there is a chorus/ensemble unit with strong or mild effect
switching. The DPX is an advanced design yet care, and our superb
construction manual, make it a kit for every erthusiast

COMPLETE KIT 099 I +1 4Ar

NSCENDENT 2000 - a 3 octave keyboard yet with all the'd*ign
a genuity and thorough engineering that makes a superb

and versatile machine. Quality teak r,abinet and quality components
throughout - complete down to the 1'3 ;irr () p [Jo Buy it -- biiild
it - then plug-in and play ii A truly prr ,r;s,,-)rial sound. 1

COMPLETE KIT £168 ( + Vi1T1

1024 COMPOSER - one of our latest designs The Composer cont It
the synth. with a sequence of up to 1024 notes or equal selection of sho ter -
sequences. Mains powered and with trickle -charged battery to presefve
programme after switch -off. COMPLETE KIT E89.60 I + VAT)

TAANSCOSIXT OH

. . write or phone for NEW 40 page '81/82 catalogue - FREE!

PRICE STABILITY: Order oath confidence. Irrespective of any price changes we
will honour all prices in this advertisement until Dec 31st, 1981, if this month's
advertisement is mentioned with your order Errors and VAT rate changes excluded
EXPORT ORDERS: No VAT. Postage charged at actual cost plus El handling and
documentation.
U.K. ORDERS: Subject to 15% surcharge for VAT. No charge is made for carriage.
or at current rate if changed. Cheques, Barclaycard, Access accepted

SECURICOR DELIVERY: For this optional service 1U K mainland only) add E2.50
1VAT inclusive} per kit. FREE ON ORDERS OVER E100
SALES COUNTER: If you prefer to collect kit from the factory, call at S'. -
Counter Open 9a m -12 noon, 1-4 3Dp m Monday Thursday

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM. (0264) 64455. ttp
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WATFORD ELECTRONICS
33 35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND

MAIL ORDER, CALLERS WELCOME
Tel Watford (0923) 40588 9 Telex 8956095

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDE'S .ES -

PATCHED BY RETURN OF POST. TERMS OF BUSINESS. CASH/CHEQUE/
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTI-
TUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME.
P&P ADD 50p TO ALL ORDERS UNDER £10 NETT. OVERSEAS ORDERS POSTAGE AT
COST. AIR'SURFACE. ACCESS ORDERS WELCOME.

VAT Export orders no VAT Applicable to U K Customers only Unless stated otherwise, all
price. are exclushre of VAT. Please add 15% to the total cost including p&p

W. stock thousands more kerns. It pays to visit us We re situated behind Watford Football Ground.
Nearest UndergroundlIR Station: Watford High Street Open Monday to Saturday Ample Free CarParking specs available.

ELECTROLYTIC CAPACITORS. (Values are .n nn 500V. 10 52p, 47 71Ip: 63V. 0 47 1 0 1 5, 2 2. 3 3 8p,4 7 9p, 6 8, 10 10p; 15, 22. 12p; 33 15p. 47 12p. 100. 199; 1000 70p. 50V: 47 lip; 68 20p: 220 249. 470Up: 2200 90p 40V: 4 7, 15, 22 3300.90p. 4700, 120p; 331/: 7 5. 6 8, 10.22 Sp: 3399: 47 8p; 100 11p;
150 12p; 220, 15p; 330 22p; 470 250; 680. 1000, 34p; 2200. 50p; 3300. 76p: 4700 92p: 16V: 40. 47. 1009p, 125. 12p; 22013p; 470, 20p:680 346; 1000 279: 1500, 31p; 2200 36p; 3300 74p. 4700 799

TAG -END TYPE. 450V. 100oF 16p; 70V. 4700. 2415p. 64V: 3300 1911p: 2200 139p. 5011., 3300154p; 2200110, 40V. 4700160p: 251/: 10.000 ..000 3459
POLYESTER CAPACITORS- Axial LYPe
400V 10F 7r5. 2n2. 303 407 6n8 11p; 1011. 15n 18n. 22n 12p. 33n. 47n. 68n
16p. 100n. 150n 206; 220n 30p; 330n 02p; 4700 529. 680n 60p. 1 oF 1111p; 2..2
82p.
160V. lOnF. 12n, 39n 100n 11p; 150n. 220n 17p. 330n, 470n 30p. 680n. 3$p;
1,F 42p; 1.5 46p; 2.2 45p; 4o7 Sip.
1000V InF 17 ; 10rF 30p: '15n 40p: 22n 36p, 33n 42p; 47n. 100n 42p
POLYESTER RADIAL LEAD CAPACITORS 260V
I0n. 15n 22n. 27n 69. 330. 47n, 68n, 100n 7p, 150n. 220n 10p,
330n, 470n 13p. 0E13n 19p, funs, 1u5 40p, 2u2 Up.

FEED THROUGH
CAPACITORS
100091 811

TANTALUM MAD CAPACITORS
351/: 0 luF. 0.22 033 156; 0-47. 0-68.
1.0 1 5 111p; 2 2 3-3 lip; 4 7. 6.8 7.2p,
10289; 155. 22.33111p. 47.68- 10
186. 75 369, 22 30p. 33. 47 40p, 100
7Sp. lOy 15 22 28p, 33 47 35p: 100
55p. 6V '00429
MYLAR 51181 CAPACITORS
100V. leF, 2. 4 4nF, 1069 15nE, 22n,
Inn 40n. 47n 7p; 56n, 100n, 200n 9p;
50V 4700f 12p.

CERAMIC CAPACITORS SOV:
t3e 0,irr to5610nFtittnIF5li.,22r;F9,

1.69 Illp

POTENTIOMETERS. Rotary, Carbon.
Track 0 25W Log & I n
50011. 1K1) & (Linear only) Single
Gang 299
51411 25111 Single Ge g Log & Lin 299
5K5.2M11 Single Ga g D/P Switch 789
SKI/ 2W) Double Gang Sip

SUDER POTENTIOMETERS
0.25W log and linear values 60mrn
Skil -5001(11 single gang 70p
10K11.500K11 dual gang 1109
Self Stick Graduated Bezel 40p

SIEMENS Pcb
Type Miniature
poly Capacitors

250V:
1nF Ins 2n2.
3113. 4117. 6118.
10n, 12n, 15n 7p
18n. 22n, 27n. 33n
39n, 47n OP
39n, 56n. 68n 10p
82n. 100n 109

1001/
100n, 120n 10p
150n. 180n 1 1 p

220n. 270n 149
330n. 390n 20p
470n, 660n 26p
680n 30p
I uF 34p
2u2 509

SILVER MICA Wakes. in 9E12, 33, 4.7
6 8, 8 2. 10, 12. 15. 18, n. 27, 33. 39.
47, 90. 56.98. 75, ED, 85. 100. 120, 150,
180pF 115peech
z200. 220 250.270. 300. 330, 360. 390.
470, 800,1300. 820 219 each
1030, 1200, 1800, 2200 30p eech
3300. 47009F 609 each

PRESET POTENTIOMETERS
0 1W 5011 5I1Aft Miniature
Vertical & Horizontal 7p
1125W 1000 3-35.111horiz larger 10p
025W 20011 4.7Milvert 10p
Cermet, Precision, multiturn. 075W
3'4.n 10011.100K11 999

Telephone orders
by Access now
accepted 1010

min I Just phone
your order

through, we do
the rest

TRANSISTORS
AC125 35 BC2I2 10
AC125/7 25 BC2121 10
AC128 25 BC213 10
AC141/2 30 8C2131 10
ACI76 25 BC214 10
AC187 25 8C2141 10
AC188 30 BC23718 14
ACY17/18 70 BC307B 14
ACY19/20 75 91309 111
ACY21/22 75 8C327/13 15ACY28 75 8C337/8 15
ACY39/41 8S 80441/61 34
40142 120 BC477 4040149 79 BC516/7 40AD161 42 BC547'8 14

BC549C 14
BC556/7 IS
BC558 9 IS
BC Y30 68
80034
BCY3S 50
8CY39/40 85
BCY42/43 14S5Ssy52
BCY45 SOBEY53 I?
BCY58/59 35 BEY55/6 32
BCY70/71 16.03FY64 35
BCY72 70 8E971 20
BCY78 24 ElF581 120
60112 125 BRY39 40
130124 115 135X20 201
80131,32 4$ BSX26/29 34,
80133 60 8SX78 45,
BD135 45 BSY26 30'
130136/37 40 950955 25
9D138,39 40 BU105 170
130140 40 BU205 190
80144/45 198 BU206 200
130158 55 BU208 200
130705,0 110 E421 250
80227 85 MD8001 250
80245 45 MJ490 90
80378 70 MJ491 175
90434 55 MJ2955 90
BD517 75 MJE170 150
BD6954 85 MJE I 80 150
B06964 85 MJE340 54
BDY56 180
90060 160
130061 160
8F115 35
13E154/8 2S
9F167 29
8F173 27
BF177 IS

0179 BF178 301
BF179 35
13E180/2 39
13E184/5 38
13F194/5 12
BF196/7 12
8E198/9 1

C186/7 30 81200 301

20
C182/3 10
C184 10
C1821 10
C183L 10
cilia 10
C181 20

40162 42
AF115/6 60
AF117/8 60
AF120/26 70
AFI39 40
AF178 75
AF186 70
AF239 78
ASZ21 125
6C107 10
BC107B 12
9C108 10
9C10899C108912
BC108C 12
80109 10
BC109B 12
BC109C 12
BC114/5 22
BC117/8 24
8C119 38
8C137/9 40
BC140 30
9C142'3 30
9C147 9
BC14713 10
BC148 9
BC1480 10
BC149 9
BC149C 10
BC153/4 27
130157/8 10
BCI59 11
8C160 45
BC167A 10
8C168C 10
8C169C 10
BC17O 15
8C171/2 11
BC177/8 20

I

6117744 25
9F2448 29
131245 30
BF2564 35
13E2568 45
8E257/8 32
8E259 35
91274 42
91336/7 40
13E451 35.
ElF594/5 301
BFR39/40 23,
BFR4179 23
EI1880/81 25
BFR98 105
BFX29 28
BFX81 45
EFX84 26
BFX85/6 28
BFX87/8 28
BEVIS 50
131050/1 13

MJE370 100
MJE371 100
MJ490 90
MJE520 65
MJE521 95
MJE 2955 99
MJE3055 70
MPF102 66
MPF 103 36
MPF104 36
MPF105 36
MPFI06 40
MPS/WS 22
MPS406 25
MPSA12 32
MPSA55 30

MPS456 30
MPSUO2 58
MPSUOS 55
MPSUO6 55
MPSU52 65
MPSU55 60
MOSU56 60
MPU131 52
0C26 170
0028/35 130
0C36/41 120
0C42/44 120
0C45/ 70 40
0071/72 40
0074/75 SO
0076/77 50
0081/132 40
0083/84 40
0C140 110
0C170 7' 85 )
OC200 85
TIP29 34
TIP29A 36
TIP29B 56
I IP29C 60
TIP30 47
TIP304 45
TIP308 50
TIP30C Si
TIP31A 45
TIP3113 48
111,91C 55
TIP324 48
TIP32C 60
TIP33A 66
TIP33C 78
TIP344 74
11P34C 88
TIP354 160
TIP35C 185
TIP364 170
TIP36C 199
TIP41A 56
TIP4113 10
TIP42A 60
TIP42B 75
11P120 90
11P121/2 99
TIP141 '2 120
TIP147 120
TIP2955 60
TIP3055 60
TIS43 32
TIS445 45
11546 45
11559 74 50
11590.91 30
k.,C134 65
VK1010 80
VN1OKM 46
V19464F 78
V566AF 85

V5884F
ITX107/8 11
ITX109 12
ZTX212
ZTX300 13
ZTX301 1

2TX302 16
ITX303
ZTX304 17
ZTX314 2S
ZTX326 301
ZTX341 301
ZTX500 14
ZTX501 /2 IS
ZTX503 18
ZTX504 2S
ZTX531 25
ZTX550 25
25697 23
25698 40
25699 48
2N706A 19
75708 19
25918 35
251131/2 24
251302 45
251303 60
251304/5 60
251306/7 65
2N1308
251613 30
251670 150
25167113 160
252160 295
252217 46,
2522184 451
2N22i9A 28
25222CA 26
2572: '4. 28
2N222/4 25
252291 45
252303 45
252368 25
2523694 IS.
252476 50
752483/4 27
252497 501
2N2497 63
252646 45
252754 55
252904/5 261
252906,7 2651

7529074 2
2529260 101
253011 28
253020 45
253053 26
253054 56
2N3055
253'06 45
253:-: 46
253202 30

sr.

253441/2 140
253663 10
253702/3 10
253704/5 10
253706/7 10
253708/9 10
253710/11

140101253713
253771 179
253772 1

253773 2B
253819
2N3820 45
253822/3 66
253824 OS
253866 90
7N3879 150
253903/4 15
253905 15
2255403167 4617

2541 40
25405810
254061/2 10
254064 115
254220 78
254234/6 48
254264 24
254786 15
2N4289 18
2N4314 68
254400 18
254427 80
254859 78
254871 55
254898 135
254901 175
254971 55
754922 60
255102 145
255135/6 20
2115138 18
255172 18
2N5179 45
255180 45
255190/1 75
255305/8 24
255457/8 36
255459 36
255485 36
255777 45
255879 190
256027 32
256388 150
254715 60
2SC495 70
2SC496 70
250705, 85
2SC1173
2501306 150
2SC1307 224

442SC19

25C1678 140
2SC1923 50
2SC1945 225
25C1953 90
250957 90
2501969 195
2SC2028 66
25C2029 190
2SC2078 156
2SC2091 N
2502314 Si
2SC2166 106
2SC1679 110
2SD234 74
25K45 90
35128 112
35140 112
40311 60
40313 130
40315 so
40316 95
40317/20 80
40323 60
40324 100
40326/7 70
40347 90
40348 120
40360 40
40361,2 50
40408 70
40411 295
40467A 130
40468 85
40594 105
40603 110
40636 175
40673 95

POLYSTYRENE CAPACITORS
:),F to 1nF Sp; 1 5nF to 12nF 109

MIN i4fMinWMINIERS
F I 10pF 22p; 2.259F. 5.56pF 30p;

3Sp

PRE SSION TRIMMERS
,,1  n 80pF 209; 20.2509F 21p,

39p 400-12500F 4119

SPECIAL OFFER
1, 50+

741 8 pin 14p 12p
NE555 16p 14p
21141-450n/300n 99p 90p'
2114L -200n 130p 115p
2532 or 2732 560p 520p
2708 or 2716 250p 210p
4027 240p 216p
4116-200n 85p 79p
4334-3 325p 296p
7805-5V 46p 36p

RESISTORS Carbon Film High
Stability Low Noise Miniature
Tolerance 5°.

RANGE VAL 1 99 100
1/4W 2 215 14M7 574 2p 19
IOW 2211 4M7 E12 2p 19
1W 22)11 111411. E12 5p 4p
2%, Metal Film 1011.1M)1 69 4p
1%.Metai Film 05W 5101M Bp 6p

100 . price applies to Resistors of each
value not mixed

75 SERIES
75108 350
75150 140
75154 150
75188 es
75189 65
75322 106
75450 95
75451 70
75452 70
75454 225
75491 99
75492 95

DIODES
kA  19 15
84/00 15
80100 24
130126 12
1130127 12
CR033 250
049 40
0447 1

0470
0A79 1

0485 1

0490
0A91
0A95
04200
04202
'5914
 ",q16
.4001/2
54003

154006/5
154006/7
154148
155401 1

1N5404 1

155406 1

155408 1

1544
15921
6A'1000 40
64/4009 50
64/800V 65

BRIDGE
RECTIFIERS
Ipiestic case/ p
I A750V 20
14'100V 22
1A/400V 29
1A/600V 34
24/50V 35
2A/200V 40
2A/400V 46
24'600V 65
64/100V 63
64/4000 96
64,1600V 125
104/ 200V 215
105/6009 350
254,2039 240
254 6009 335
139,64 66
VM18pL 50

ZENERS
Range 7V7 to
39V 400mW

Sp ea &
RaVng*

3W
3V3 to

33 1

nipped.

0,44 (Ott,

PRICES

Computer &
Linear ICs,

Texas
TTL74,
74LS.

Motorola
CMOS.

ALL PRIME
PRODUCT

Thyristors

NOISE

VA RICAPS
50
40
ao

 fis

'58

TRIALS
34200V 54
3A4009 SO
11141009 SO
844006 09
84800V 116

124100Y 71
124400v 02
124800913S
1641000 103
 664006 100
.,490CN 220

4500V 220
4800V 21*

'.9000 120

.

546,_.
44
44

&AM.:. 60
$480:. 90

 2.44CC,
 241110e. 186
BT 36 191
BT '6 MI
C1060
TICA4
TICA5
11047 as
255062 32
2145064 311
2144444 138

DIAC
ST2 25

COMPUTER
ICs

1702 200
1802CP 750
2101 2 250
2112-2 250
2114-450n 99
2114L .300n 99
2118-3250n 00
2147 00
2532-450n 560
2708 225
2716.5V 250
2732-450e 660
4027 240
4116 200, 85
4118 250 460
4164.200, 796
4315 Cmos 996
4334.3 CMOS 2114 3

325
5101450 115
6116-316K 950
6502CPU 496
6603 860
6504-250 396
6605 796
6520PIA 320
6522VIA 495
6630 1360
86328 RIOT 796
6545CRTC 1460
655IACIA 795
6592PC E25
6800 375
6802 660
6804 160
6802 670
6809 113
6810 175
6820 175
5821 175
6840 470
5843 1450
5845 975
58 796
935: 175
*Er. 195
W'S 660
60971 450-
4108104 660
117195 eel
0'21 1261r 115 AY.1-5051 1608' -S01 116 49-3-1270 840r 116 AY -3-8500 390

210 AY 3-8910 720
425 40.36912 625124 3051 AY.5-12244 235

82211 US AY 5-'230 450
118" We_ ` 5'3174 630

8253 796
8255 395
8257 600
81264 136.
81'27 150
87284 1361
8T31 350
81955 135
87975 135
AS 3 1015 395
Ay -5.1013 350
AY.5 2376 700
M6402 380
MC1488
MC1489 67
MC14411 695
MC14412 SOO
MM5 2800 695
RO 3 2513L 771
00.3.251313 SOOT

SFF96364E 960
SFC71301 820
IMS2716-3V 875
TMS4027 240

MS4035 00
TM56011 366
U P080 C35C Ell
Z80CPU 2.5 390
Z8OACPU 4M) 550
180P10 400
Z804P10 440
Z8OCTC 400
Z8OACTC 1440
Z80510 1 ' 515
/804510 1 E23
Z80Dan 726
780Adan 77S

LINEAR ICs
555CMOS 80
702 7S
709 14 pin 40
7090 8 pin 35
741 8 pm 14
747C 14 pm 78
748C 8 pin 36
753 8 pin 185
810 159
9400CJ 350
AY 1.0212 875
AY -1.1313A 660
AY -1-1320 226
AY -1.5050 99

AS 53500 350
AY -5-40070 450
50.5.8100 775
CA3011 110
CA3012 17S
CA3014 157
CA3018 68
CA3019 70
CA3020 186
CA3023 191
CA30284 80
CA3035 235
CA3036 115
CA3043 275
CA3045 385
CA3046 70
CA3048 214
CA3059 195
CA3075 213
053080E 65
CA3081 190
CA3085 95
CA3089E
CA309040
CA31231
CA3130
CA3140

215
375
150
90
4/1

95
43189 295
L7106 795
L7107 9751
1803800 340
L82114 LI
SA7204
M72054 1150
M7207 475
:M7215 1050
M72164./ 19501
M7216B 1950
M72174 790
M7224 7815

LA4032 295
LC7130 495
10130 452
LF351 as
LF355 85
LF356 90
LM10 395
LM3014P 26
LM308T 95
LM311 70
LM3185 200
LM3244 50
LM339 68
LM348 90
LM349 115
LM358 50
LM379 415
LM380 80
LM3815 145
LM382 125
LM384 140
LM386 99
LM387 120
LM389 99
1M733 75
LM1458 45
LM2917 195
LM3900 60
LM3909N 70
LM3911 125
LM3914 220
LM3915 220
LM3916 240
LM13600 135

L57220 280
M25244 625
M2534,4 1150
MC663 50
MC1204 250
MC1301 79
MC1303 88
MC1304P 260
MC1310P 150
MC1445 150
MC1458 45
MC1494 694
MC1495 350
MC14961 92
MC1596 225
MC1648 290
MC17096 90
MC1710 79
MC3302 ISO
MC3340P 120
MC3360P 120
MC3401 52
MC3403 89
MC3405 150
MFC6040 97
MK50253 626
A4650398 635
MM5303 635
MM5307 1275
MM5387A 475
545545526 520
NE515 275
NE529 225
NE543K 210
NE544 18S
NE555 16
NE556
NE560

55

51561
325
398

595628 410
NE564 475
NE5654 120
51566 180
NE5679 170
51570 460
NE571

S566B

420
RC4136D 69

245
SAB3209 425
SA83210 275
SAB3271 405
SA5560 150 TTL 74
SAS570 150
SG3402 295 (TEXAS)
SL4144 275 7400 11
55760035 240 7401 11
5576013 250 7402 11
5N76018 148 7403 14
SN76023 170 7404 14
55760235D 170 7405 18
SN760335 196 7406 2$
55761155 215 7407 28
5576131 125 7408 16
55762275 95 7409 16
S576477 175 7410 14
SN76660 120 7411 20
SP13629 299 7412 20
7472054 225 7413 24
744611 125 7414

7422

32
TAA621AX1 250 7416 25

TTAAA466900

00 7421

14 166 7417 2S
744700 2S0 7420 16

20
750100 159 20
TBA120S 70 7423,. 22
T8A5400 2205 28

17426 30 74156 75
7427 27 74157 45
7428 211 74159 99
7430 16 74160 50
7432 as 74161 50
7433 74162
7437 27 74163 64
7438 27 74164 SO
7440 17 74165 12
7441 68 74166 85
7442 NI 74167 105
7443 90 74170 168
7444 90 74172 290
7445 65 74173 IN

[7446 55 74174 72
/7447 50 74175 72
7448 50 74176 SS
7450 16 74177 75
7451 16 74178 95
7453 16 74179 Si
7454 16 74180 65
7460 16 74181 144
7470 35 74182 75
7472 30 74184 99
7473 30 74185 99
7474 25 74188 290
7475 40 74190 70
7476 30 74191 70
7480 48 74192 70
7481 120 74193 85
7482 70 74194 75
7483 50 74195 65
7484 80 74196 651
7485 95 74197 65
7486 26 74198 99
7489 205 74199 99
7490 213 74221 80
7491 45 74246 150
7492 30 74247 150
7493 30 74748 150
7494 34 74249 150
7495 50 74751 80
7496 45 74259 1195
7497 120 74265 65
74100 85 74273 1195
74104 54 74276 150
74105 55 74278 160
74107 32 74279 90
74109 35 7428' 90
74110 40 74284 199
74111 55 34285 199
74112 170 74290 105
74116 89 74293 125
74118 80 74797 236
74119 90 74298 100
74120 75 74351 '195
74121 30 74.365 166
74122 46 74366 55
74123 501 74367 55
74125 42 74368 55
74126 40 74390 99
74128 42 74393 99
74132 48 74490 120
74136 35
74141 70
74142 190
74143 250
74144 250 74L
74145 70 ITEXASI
74147 99 74/00 68
74118 75 741.30 50
74150 SO 74147 aso
74151 45 74L75 145
74153 45 74L85 349
74154 7 41.121, 165
74155 7 41123I 325

74S)TE X
74500 60
504 73
5132 136
5138 240
0158 240
5188 210
S'89 158
5'94 RIO
5'35 795
0231 00
5225 00
524' 540
5262 850
S287 325
S288 210
5289 00
5301 00
5470 325
S471 620
5472 1130
5475 825
5571 520

74LS
ITEXASI
Lb110 12
LSO1 13
LSO2 14
LSO3 14
1.504 15
L505 15
LSO6 15
LSO8 15

. LSO9 15
L.510 15
LS11 15
LS12 15
LS13 30
1.514 45
LS15 15
LS20 15
LS21 15
1.522 15
L526 18
L527 Is
L528 20
LS30 18
LS32 15
L533 16
L537 16
L538 16
L540 16
1.542 35
LS47 40
LS48 80
L549 60
LS51 Is
LS54 15
1555 30
LS63 ISO
LS73 25
LS74 25
LS75 28
LS76 20
LS78 24
L583 50
L585 70
LS86 38
LS90 39

so
as
38
45

120
43

9 30

30
3 40
4 35

44
-... 56
4 105

30
30
45

3 36
20
35
36

/5 75
190

/8 re

-3 as
08 39

L5'56 39
15157 35
LS158 38
L5160 41

LS161 41
LS162 41
LS163 41
1.5164 48
LS165 145
LS166 S5
LS170 170
LS173 72
1.5174 72
L5175 58
LS181 130
15183 275
L5190
LS191 55
LS192 58
L5193 65
L5194 40
LS195 40
LS196 58
LS197 55
LS200 345
LS202 345
1.5221 60
LS240 96
LS241 96
LS242 55
LS243 as
LS244 so
LS245 118
LS247 40
LS248 55
LS249 64
LS251 40
LS253 40
L5257 45
1.526E1 40
IS259 55
LS261 195
1.0266 25
1.5273 90
LS275 290
LS279 5.
LS280 250
LS283 45
L5290 57
LS293 46

LS295 215
LS298 130
LS299 430
LS300 175
.5.302 178

20 270
3 270
4 200

5325 320
LS326 330
15327 315
15347 150
15348 190

5352 196
15353 196
15365 37
15366 37
1S367 37
15368 90

S373 7S
5374 75
S375 46
5377 90
S378 69
5379 85
5383 70
S384 250
S385 375
S386 29
5390 62

LS393 60
LS395 199
LS396 190

5398 275
LS399 220
LS445 140
15441 195
15471 520
LS490 245
LS541 135
LS571 620
LS640 225
LS641 225
15645 210
15668 175
LS669 150
L5670 175
1S673 550
LS674 750

T1345500
T84641.412
BX or 6X11
TBA651 190
TBA800
785810 95
184820 70
18A9200 260
T B49900 270
TC42700
TC4940 00
TC4965 120
1051004
TDA1008 31.
TDA1022 S
TDA1024 106
TDA1490 290
1042020
T042030 320
TLO61CP 46
TL062CP 90
TL064C5 159
TL071CP 45
TL072CP 20
T1074C5 1

11081CP
TL082CP 7.
TL083CP
TL084C5 1..
U441003 3
U44170 1

U44180 I
0152003 1..
062206 360
002207 376
XR2211 5
XR2266
Z5414 56
Z5423 196
Z54246 130
Z5425E 350
Z5426 325
25427 625
Z5428 478
25429 210
Z51034E 200
251040E NIS
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SWITCHES
TOGGLE 2A 2506
SPST 33p
DPDT 44p

SUB -MIN TOGGLE
SPST on/off 549
SPOT Cover 609
SPDT centre off 115p
SPDT biased both
ways 1059
DPOT 6 tags 759
DPDT centre off 88p
DPDT biased both
ways 1459
DPDT 3 positions
on/on/on 1915p
3 -pole 2 way 205p

SLOE 250V,
DPDT to 14p
DPDT lA c/off 15p
DPDT V2A 13p

PUSHBUTTON FA
with lOrnrn Button
SPOT latchrn 99p
DPDT latchin 145p
SPOT mome t 99p
DPDT rnome t 146p

Mini Non Lockino
Push to Mak 15p
Push to Brea 25p

OIL SWITCHES
ISPST) 4 way 70p, 6 way 85p;
B way 90p; 10 way 145p.
(SPOT) 4 way 190p,

ROTARY SWITCHES'
lAdlustable Stop type)
1 pole/2 to 12 way. 2p/2 to 6 way,
3 pole/2 to 4 way. 4p/2 to 3 way 46p

ROTARY: Mains DP 250V 4 Amp
on/off 56p

ROTARY: (Mak-a-switch )
Make a multiway switch Shafting as-
sembly has adjustable stop. Accom.
modates up to 6 wafers
!man 6 pole/12 way - DP switchl
Mechanism only 90p

WAFERS: Imakerbifore break) to fit
the above switch mechanism.
1 pole/12 way; 2 pole/6 way; 3 pole/4
way; 4 pole/3 way. 6p/2 way 56p
Mains DP 4A Switch to fit 45p
Spacers 4p. Screen Op

ROCKER 5A/250V SPST bap
ROCKER 10A/250V SPOT 3Sp
ROCKER 104,250V DPDT c/off 959
ROCKER 104 2506 DPST with neon

1113p

VEROBOARD
clad plain

21/2 a 31/4 73p 52p
71/2 63p
33,4x 344 83p
334 v 5" 95p 79p
33/4 x 17 326p 211p
40-4  17' 426p
PIP of 100 pins 50p
Spot face cutter 118p
Pin insertion tool 162p

VC/ Board
DIP Board
Vero Strip

150p
3309
1449

PROTO DECs
Verobluck
5 Dec

.-ohreadboard
Bni(tioard 1
Superstrip SS2

375p
3500
520p
785p
998p

VERO WIRING
PEN Six,
Spare Spool
Combs

DALO ETCH
310P RESIST PEN

15.!  Spare tip 90p
48.

FERRIC CHLORIDE
1 lb bag Anhydrous
196p  50p PEP

ULTRASONIC
CEO

40K Hz 3955. pa

COPPER CLAD BOARDS
Fibre Single Double, S R B.P
glass sided sided 9 5

-  8.5"
6 6 909 1109 969
6 12 1509 1959

OIL
PLUGS
14prn 44p
16pin 49p
24p.n 88p
40por 250p

Ribbon
Cable ft
10 way 20p
20 way 40p

JUMPER LEADS (Ribbon Cable Assembly)
Sing) ended DIP Jumpers 24 inches 14 pin
146p. 16 pin 186p; 24 pin 2409; 40 pin 300p.

Double ended DIP Jumpers
Length 14 pin 16 pin 24 pin

6in 11159 2059 300p
12in 195p 21Sp 315p
24in 215p 235p 350p
36in 230p 250p 375p

40 pin
465p
490p
540p
5959

OIL SOCKETS
(TEXAS) Low Wire

Prof Wrap
8pin Sp 25p

14pin 10p 35p
16prn 10p 42p
18pin 16p 52p
20pin 22p 60p
22pin 25P 709
24pin 25p 709
28pin 28P SOP
36pin 1099
40pin 30p 99p

EDGE
CONNECTORS:
(Double type)

.1 .156
2.10 wav 1209
7.15 way 1359
2.18 nor 140p 145p
2.22 ...sr 160p 165p
2.25 war 1110p '175p
2.30 war 199p -

2.36 rear 235p
2.40 ney 2115p
2.43 war 290p

AM PHENOL
PLUGS

IEEE 6759
Cen ionic. 1101 667p

D CONNECTORS (Cannon type) -
Pins Plugs Sockets Covers

Sway 95p 1259 1459
t5way 1359 1559 1509
25way 198p 2549 170p
37way 210p 396p 195p

Soldercon
Pins

100 p ns
70p

560 pins
325p

PLUGS & SOCKETS

JACK Plug Socket
2 5mm (plastic) Sp

Metal 15p Bp
3 5rnm (plastic) 10p 15p

Metal 16p 10p
1Ain Mono
Plastic 15p 20p
Metal 36p 14p
4in Stereo

Plastic 22p 24p
Metal 36p 20p
DIN
2 pin Bp 6p
3 pin 13p 10p
4 pin 115p 12p
Spin 13p 12p

BANANA
term 9p
2mm 13p
3rnrn (wander) lip
4mm 13p

9p
13p
tip
14p

CO AXIAL ITV)
Plastic 10p 16p
Metal 19p 20p

In.

10p
16p
12p
18p

15p
30p

22p
39p

14p
15p
15p
15p

OP
409

UHF Connectors 150D -CB)
plug PL259 400: Reducer 14p
Socket S0239 Round Chassis 409
Socket 50239 Square Panel. 38p

BULGIN OCTAL 250V-6A/pin
Plug P551 199p. Socket Sep

1EC 3 pin 250V/BA
Plug. chassis mounting
Socket, free hanging
Socket with 2 metre lead

40p
70p

150p

PANEL
METERS
FSD
60x46x35rnm
0-508A
0.100pA
0-500pA
0-1mA
0-5rnA
0-10mA
0-50mA
0.100mA
0-500mA
0 -IA
0.2A
0-25V
0-50V AC
0-300V AC

4469 each

TRANSFORMERS: Prim. 2406
6-0-6V: 9-0-9V; 12-0-126 100mA Sip
pcb mounting, Miniature, Split Bobbin
3VA: 2x6V-0 25A: 2x9V-0.15A; 2x126 -0.12A
2x156-0 lA 200p
OVA: 2x6V-0.54. 2x9V-0.3A; 2x126 -0.25A,
20156-0 2A 2709
Standard Split Bobbin type:

OVA: 2a6V-0.5A; 2x9V-0.4A; 2x12V-0 3A,
2x156 -0.25A 220p
12VA: 2x4.5V-1.3A; 2x6V-1A; 2x9V-0 6A,
2x 12V -0.5A: 2x156 -0.4A; 2a206 -0.3A

2759 (35p p&p)
24VA: 2x6V-1.5A: 2x9V-1.2A; 2x12V-1A.
2.156-0SA, 2x206 -0.6A 320p 160p paw/
50VA: 2x6V-4A; 2x9V-2.541; 2x12V-2A; 2ir 15V-
1 5A. 120V-1 2A, 125V -1A; 2x306 -0.11A

400p 1600 08401
100VA: 26126-4A. 2x156.3.4: Za206.2 SA.
2x256 -2A; 2x306-1 SA; 2x506 -1A 9209 1759
p&p charge to be added one and above our
normal postal charge)

VOLTAGE REGULATORS

8
IA 003 metal case - ye
5V 7805 1469 7905 220p

12V 7811 14660 7912 220p
15V 7815 145p
18V 7818 1459

1A TO220 Plastic Casing
5V 7805 50p 7905

12V 7812 50p 7912
15V 7815 50p 7915
18V 7810 50p 7918
24V 7824 50p

100rnA 0097 Plastic Casing
5V 78L05 30p 79L05
6V 78L62 30p
8V 78L82 30p

12V 78L12 30p
30p

55p
55p
550
55p

60p

79L12 130P
79L15 60p

CA3085 95p
LM304H 170p
LM309KP 999
LM300H 1709
LM305H 140p
LM309K 135p
LM317K 350p
LM317H 2909
LM323K 550p
LM325N 2409
LM326N 240p
LM327 270p
LM723 35p
TAA550 50p
TBA6258 75p
TDA1412 1500
78H05 5V/5A

78HG -5V to
525650p

5A 950p
79HG-1 25V to
246 5A 900p

ZERO INSERTION FORCE
DIE SOCKETS 24 way
28 way 820p; 40 way

650p
975p

IC TEST CUPS.
Professional quality Gold plated
contacts
8 pin 450p; 14 pin- 275p; 16 pin
290p; 18 pin 599p. 70 Pin 6999
22 pin 795p; 24 pin 1146p; 28 pin
625p; 36 pin E12; 40 pin 813.

ANTEX SOLDERING IRON
C -15W 4209; C X 17,A 430p
CCN-15W 4409: CX25W 445p
Spare tips, assorted sizes 50p
Spare Elements 210p
Iron stand with sponge 160p

SOLDER (Multicorel
18SWG
Size 5 Dispenser
Size 12 Reel
22SWG
PC115
Size 10 Reel

75p
360p

360p

CRYSTALS
100KHz 290
200KHz 370
455KHz 383

MHz 300
006M 355
.213MHz 392
6MHz 323
8MHz 323
8432MHz 300

2MHz 305
2 4576MHz 300
3 2768M 240
3.57954M 150
3 6864MHz 300
4.000MHz 200
1.032 290
4.19430M 200
1.433619 120
5.05111, 240
5 185M 300
5.24788M 390
6 OMHz 240

144MH/ 240
6.5536MHz 200
MHz 200
7.181351Hz 290
7.esom 200
8.0MHz 200
8.06333M 362
8.867237M 240
9 375M 323
10 OMHz 240
10 7MHz 270
12MHz 290
14 31E118M 320
16 OMHz 275
18MHz 240
18 432M 240
19 968MHz 300
20 0 MHz 323
26.0 MHz 383
26 69 MHz 290
27 145MHz 240
27 648M 323
38 6667M 290
48 OMHz 270
100 00MHz 323
116 OMHz 300

RELAYS
REED, Encapsulated. Single Pole.
5W Normally Open, 200mA, 506
DC
RL12 700116V to 9V 120p
RL13 11(1196 to 126 120p
RL14 1K71) 126 to 18V 120p
14115 31(1118V to 30V 135p
S.ngle Pole, Change Door
RL16 1K114V to 10V 2950
RL17 11(119V to 12V 2950
Double Pole, Normally Open
F1L18 35011 9V to 12V 200p

Miniature, enclosed, PCB mount
Our 61.6 canes.
SPCO
RL6-91 17011 coil, 7V5 to 12V DC
380V/6A AC, 1300VA/50W 210p
D P C 0
430 coil. 4V2 -7V DC; 250V AC, 5A.
1100VA/150W 21119
RL6.111 17011 coil, 86-146, 2506 AC
5A 2213p
RL6-114 74011 coil, 1765-29V 250V1
5A AC 2229

CONTINENTAL Cradle Type Relays
Miniature Plug -or relays 110V DC.
1 2 V AC 2 A/DC, 2 5A AC
30W/100VA.
2 pore Cover 18511, 6V -18V 141201

180p
35V, 70011.

1110p
18V, 18511

2 pole cover 13V to
RL202
4 pole c/over 9V to
RL211
High Power "Heavy
Mounting, Cradle type
SPCD Power Gain 1:8000 380V
AC/16A. 3 516 VA 8 to 19V. 19011

2969

Duty" PCB

PIEZO TRANSDUCERS
Type
P8-2720 759

BUZZERS, miniature solid state
6V 9V E12V 70p

LOUDSPEAKERS
Miniature, 0 3W, 611 2m, 21/4in,

3m 80p
21 tin 4011, 6411 or 8011 BOP

WANDER MIKE
The new Radio microphone that
transforms your FM radio into a
cordless PA System Just tune -in
your radio on to 90MHz. turn on the
Wander Mike and you have instant
high quality sound reproduction,
PA System. Has a range of ICO feet

Also supplied is a 5 -metre cable
with lack plug, should you wish to
use it as a standard microphone
Ideal for singers. musicians, confer
once,. lectures, discos, clubs etc

ONLY E39.50

SPEAKING CLOCK
Complete Kit of parts available for
th, Cock Only E37.50

CMOS
4000 14
4001 14
4002 14
4006 66
4007 18
4008 62
4009 35
4010 40
0011 15
4012 18
4013 34
4014 75
4015 66
4016 32
4017 48
4018 68
4019 42
4020 61
4021 70
4022 66
4023 20
4024 45
4025 19
4026 130
4027 38
4028 58
4029 77
4030 50
4031 170
4032 125
4033 165
4034 195
4035 95
4036 275
4037 115
4038 110
4039 290
4040 59
4041 78
4042 60
4043 70
4044 65
4045 170
4046 75
4047 75
4048 55
4049 30
4050 30
4051 78
4052 78
4053 78
4054 125
4055 125
4056 120
4057 1915
4059 480
4060 90
4061 1225
4062 995
4063 99
4066 36
4067 399
4068 22
4069 20
4070 26
4071 20
4072 20

4073
4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4095
4096
4097
4098
4099
4160
4161
4162
4163
4174
4175
4194
4408
4409
4410
4411
4412
4.415
4419
4427
4433
4435
4440
4450
4451
4490
4500
4501
4502
4503
4504
4506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4526
4527
4528
4529
4530
4531
4532
4534

20
20
60
26
26
28
21
06
70

140
43

168
90
90

320
se
95
95
99
99
99
99

105
105
790
790
725
895
900
480
250
770
770
850
999
350
350
350
675

ze
90
50

105
65
40

265
68
68
75

199
195
198

75
415

42
29
78

200
125

95
115

60
150

90
130
110
500

4536
4538
4539
4541
4543
4544
4549
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4566
4568
4569
4572
4580
4581
4582
4583
4584
4585
4597
4598
4599
40097
40100
40101
40102
40103
40104
40105
40106
40107
40108
40109
40110
40114

295
115
115
140
135
150
395
299
190

50
55

320
120
395
1130

104
495
175
250
175

38
460
250

99
99
48
99

330
290
595

88
215
130
180
175
95

115
75
60

450
100
300
240

OPTO ELEC-
TRONICS
LEDs with Clips
111209 Red 13
TIL211 Grn 17
TIL212 Yel 18
T1L220 2 Red 14
2" Green, Yellow

or Amber IS
0.2- Si colour
Red/Green 06p
Green/Yelow 66p
0.2" Tri colour
Red/Green/YelloweEP
Square LEDs. Red,
Green, Yellow 30
LD271 Infra Red 46
SFH205 Detector 91
TIL32 Infra Red 58
TIL78 Detector 60
BARGRAPH Red 10
segments 225
LS40C
OCP71
ORP12
ORP61
2N5777

256
120

86
es
as

ISOLATORS
1174 55
TIL111 2 4 90
7 Segment Displays
TIL307 575
TIL312 3 CA 105
TIL313 3 CC 105
TIL321 5 CA 115
TIL322 5 CC 115
DL704 3 CC 99
(31.707 3 CA 99
D1747 6 CA 180
8" Orange CA 250
FND357 Red 120
END500 115
3' Green CA ISO
6 Green CA 215
3 1-1 Red CA 150
3"-1 Green CA 150
DVM1711 1886
LCD 31/2 Digits 675
LCD 4 Digits 750
LCD 6 Digits 850

NEON with resistor.
push fit 250V
mains. Round.
Red or Amber 30p
Rectangular, nut
goung Red, Amber,
Green 30p
Reflective Optical
Switch 215p
Slotted Optical
Switch 1009

WEMON Watford's Ultimate 4K Monitor ChIp
A 4K monitor chip especially designed to produce the best from your
Superboard. Superboard II, Uk101 and enhanced Superboard.

The facilities available are: Full screen editing: fully programmable cursor
control with meaningful symbols on screen; single key BASIC, auto remote
control of tape recorder (requires only a relay), open line facility, named tape
files, cursor indication of quotes mode; auto list on error (displays faulty line
on carriage return), single command save (automatically returns "Iran;
centronics compatible printer driver: high speed cassette save and load:
scrolling list in data mode warm restart vector; fill memory. search
memory: two save and three load routines; floppy disc vector, tabular
display of merman?

Only E19.56  509 pEp

COMPUTER CORNER
POWER SUPPLY 5V/5A Ready -built and tested E20
4K RAM 18 a 21141 7909
MICROCASE, Impact resist. ABS. ivory top, brown base. Very attractive
Specially designed to fit UK101 Superboard, Nascom and uncut for home-
brew Micros E26
VIDEO GENIE based on TRS80. Utilises ZBO 12K level II BASIC, 16K RAM, 64 x
48 Video Display, incl. Cassette Deck . E275
SOUND UNIT for above (ready fitted) EIS
LOWER CASE for above (ready fitted) £35
SOFTY -2. The complete Microprocessor development system for Engineers
& Beginners. New powerful instructions Accepts any 24.pin 5V single rail
EPROMS Supplied fully built, tested and enclosed in a black ABS case Also
included is an encapsulated plug-in type Power Supply nee
VIC 20. Commodore's highly acclaimed and long awaited Microcomputer.
Connects directly to any colour TV set Sound reproduced through TV
Speaker (Music, Language and other sound effects) Has PET type Graphics
Standard PET Basic Ellie
TEX EPROM Eraser E33

E77UVI41 EPROM Eraser with timer
KEYBOARD 756 Full ASCII coded
KEYPAD 4 x 4 matrix (Reed switches)
UHF Modulator ASTEC 6MHz
UHF Modulator ASTEC 8MHz
EPSON TX -90B Dot Matrix Tractor Feed
EPSON TX -80 Dot Matrix, Friction Feed
SEIKOSHA GPIOA Uni-hammer, 80 Column, Impct Graphic, Dot Printer

Only E195

E39
350p
290p
450p
E239
£239

PEP on the above items is extra
Call in at our retail shop for a demonstration on any of the above products Be
satisfied before you buy

ETI/WATFORD'S MICRO EXPANSION
SYSTEM

This versatile economical Expansion System, as published in ETI, provides a
cheap but reliable expansion possibility for most of the popular Micro -com-
puters
Send SAE for details.

WATFORD'S BOOKSHOP CORNER
Texas TTL Data Book (Revised Edition) 680p
TTL Cook -Book 750p
European CMOS DataBook (Comprehensive) 750p
CMOS Cook -Book 750p
Personal Computer Book 695p
Illustrating BASIC 390p
BASIC with Style 540p
A Bit of BASIC 540p
Advanced BASIC 790p
BASIC Computer Games 550p
More BASIC Computer Games 550p
Some Common BASIC Programs 1160p
Practical BASICAL Programs 1250p
6502 Software Design 900p
111601.7 Application Book 960p
Programming the 6602 (C202( 11669
Programming & Interfacing the 6602 1100p
6602 Assembly Language Programming 1350p
6802 Assembly Language Programming 1250p
6809 Assembly Language Programming 1530p
Practical Intro to PASCAL 550p
Using CP/M: A self teaching guide 815p
8080A/8085 Assembly Lang. Programming 1375p
Z80 Instruction Handbook 430p
Z80/8080 Assembly Lang. Programming 715p
Z80 Microcomputer Handbook 825p
8080/Z80 Assembly Lang. Techniques 925p
Programming the 280 IC280) 1230p
Z80 Assembly Language Programming 1485p
Intro to TRS-80 Graphics 760p
TRS80 BASIC - A self teaching guide 790p
ZX80 Pocket Book 520p
30 Programs for the Sinclair ZX80 700p
Making the most of your ZX80 790p
32 BASIC Programs for the PET Computer 1435p
PET & the IEEE 488 Bus (GP113) 1200p
PET Graphics 1200p
Some Common Basic Programs/PET 1100p
PET/CBM Personal Computer Guide 1200p
PET Revealed 1100p
Library of PET Subroutines 1000p
Apple II Users' Guide 1200p
Practical Intro. to PASCAL 550p
PASCAL with Style 600p
Programming in PASCAL (revised) 800p
CRT Controller Handbook 600p
CP/M Handbook 995p
Microprocessor Interfacing Technique 1120p
S-100 Bus Handbook 1100p
Writing Interactive Compiler & Interpreters 1340p

Please add 55p P&P charge on books

No VAT on books
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World's most powerful i
BASIC pocket computer I
CASIO FX-702P I

I

\L.Jt-iL.WLII.L..161111.111 "64
LL4/t4jWW111°93g1111.1
4i;L6L6L6t4Lt)L7-11.15101gaga13.314.2111:11

OWLDLDWVa3t.galigigligaill(RRP £134.95)

ONLY £119.95
High speed computer using BASIC language, with program/data
storage on cassette tape via optional FA -2 adaptor.
AVAILABLE SOON: Plug in ROM program modules and FP -10
Mini Printer for program/data printout.
LCD dot matrix scrolling display. Input can be varied from 1680
program steps, with 26 independent memories, to 80 program
steps with 226 memories, plus text display memory (string and
string manipulations), all with power back-up. Up to 10 program
storage.
Subroutines: 10 levels. FOR NEXT looping, 8 levels
Debugging by tracing. Editing by moving cursor.
55 built-in functions including Regressional Analysis and
Correlation Coefficient all usable in programs. Program/data
storage on cassette tape. Two lithium batteries give
approximately 200 hours continuous use, with Auto Power Offafter 6 mins disuse.
Dimensions: 17 x 165 x 82mm. (I x 64 x 3I). Weight 180g (6.3oz).

FX-602P Advanced programmable. Up to 512 steps £74.95
Plus FREE Professional Programmable Pack (RRP £12.95)

   NEW!***FX-3600P 38 program steps £22.95

World's most versatile
alarm chronograph watch
CASIO AX -210

I (RRP £34.95)

I ONLY £29.95
Hourly time signal "Big Ben" chimes at noon. Easily switched on1 or off.
Countdown alarm timer mode
*Amazing ANALOGUE display, plus digital countdown. Normal
and net times from 1 to 60 minutes with automatic retrieval of pre-' entered time.
Stopwatch mode

I  ANALOGUE countup, with digital timing of net, lap and first
and second place times from 1/100 sec to 1 hour. Confirmation

1signal.Easy setting of times and alarm with forward and backward
1stepping and rapid run facility. Dimensions: 9.25 x 35 x 36mm

approx. Mineral glass. Long life lithium battery. Accuracy ±15seconds/month.

10 alternative displays
Over 60 useful functions

ANALOGUE display of time plus:-
* Digital time display, 12 or 24

hour system.
* Digital date, month and year,

plus day flag.
 Full month calendar display,

current month.
 Full month calendar display,

next month.
Auto calendar pre-programmed to
the year 2029.
Dual time modes
 ANALOGUE display of local
time, plus digital second time
zone, 12 or 24 hour system.
Alarm mode
ANALOGUE time with "Alarm
Set" digital time, 24 hour system.
AM/PM and "alarm on" indicators.
Buzzer for 20 seconds, or select
"Dixieland" "Green Sleeves" or
"My Darling Clementine".

0 0 0 0 0 0 0 0 I
CASIO PROGRAMMABLESI* Casio's most amazing watches ever!

I e"

With power back-up for memories and programs'

NEW FX-602P CA90

LCD dot matrix
scrolling display. 32 to
512 program steps. 22
to 88 memories. 33
parentheses, 11 levels.
Editing by cursor.
Jumps.
9.6 x 71 x 141.2mm.
100g.

!ARP £84.95) £74.95
Plus FREE Professional
Programming Pack
iRRP £12.95)

0 rig00000
f3 0 aa p 0

NEW FX-3600P
Up to 38 steps and 2
programs, plus 7
memories. 18 paren-
meses. 6 levels. 61
functions, including
Integ'ais & Regressional
Anai.?s,s Long life
Utt*.r- nattery.
87 7' 5 134mm. 64g,
(FIRPt £22.95

THESE SPACE INVADERS WILL ALARM you l*CLAIRVOYANT
CALCULATOR

I Fortune Teller, Matchmaker, Calendar and
Alarm Clock

CASIO FT -7
I £19.95*

I CA901 (right)
£29.95

I

I

ITime and auto calendar, calculator, alarm, hourly
chimes, stopwatch, dual time.

I DIGITAL SPACE INVADER GAME.

I

I

NEW MG -885
"Game II" and
calculator. Full memory
and % plus 3 level
digital space invader
game.

(RRP £12.95) £10.95
The highly successful
MG -880 calculator/game
plus FREE cubik puzzle

ONLY £10.95

81111111ft

I

I

Samon.
(RRP £18.95)

ONLY £16.95
Predictions of individual fortunes (Health;
Gambline/Investment, Business and Love) or the

I compatibility between two persons on any given
day.

16 digit clock. Auto calendar pre-programmed froma glom 1901 to 2099. Daily alarm and hourly chimes canal I be easily switched on or off. Calculator with full

I m x 58g l2oz). With

Wee.
memory, %. One year battery life (2 x LR44).

1111121111111. 7.9 x 114 x 56.5m 2}").
wallet.

`fiL.
Delivery normally by More of post. Prices include VAT and P & P.

41 Send your cheque. P C or r ACCESS of B'CARD number to:

TEMPUS

1

I
SHORT FORM CATALOGUE

Available October
14p stamp appreciated

THE LEADING U.K. REPRESENTATIVE,
Dept. REW/11,
164/167 East Road, Cambridge, CB1 1DB
Tel: 0223 312866 0 0 0
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* *VIVID REALISM *
Sound is the criterion when judging a musical instrument. Our CASIOTONE
keyboards are outselling all others because of their superb reproduction, quality
and legendary reliability

Order today, play tomorrow

SECURICOR 24 hour delivery included in price, or RETURN OF POST
(small keyboards) or CASH & CARRY

el,. The Professionals
`-,4 THE EXCITING NEW CASIOTONE

CT -202

(RRP £325)
By Securicor ONLY £275

"Son of success...The two harpsichords demonstrate the Casiotone's
talent for sparkling, crystal clear tones...Even more impressive is the
clay." (Melody Maker).
8 -note polyphonic playing of 49 instruments over 4 octaves. 4 voice
memory function with push-button selection. 3 Vibrato settings and
Sustain switch. Integral amplifier and speaker (10 watts o/p). Line Out
and headphone jacks. Foot volume and sustain pedal jacks. Pitch control.

CASIOTONE MT -30

(RRP £115.00)

ONLY £95.00
22 instruments over 3 octaves. 4 -position sound memory. Battery
or mains. 0/P jack Dims 2'4 x 22% x 6'4" 61b.

0 Vivid realism for beginner and expert
CT -401

le0% (RRP £345)
By Securicor ONLY £295

8 -note polyphonic playing of 14 instruments over 4 octaves. 16 rhythm
functions with full -in auto rhythm. A fill-in button adds variety. Casio
Auto Chord system for one -finger accompaniment (major, minor and
seventh chords) or automatic chord and bass accompaniment. With
Vibrato. Delayed Vibrato. Sustain and Hold switches. Integral amplifier
and speaker. Line and headphone jacks. Foot volume and sustain pedal
jacks. Pitch control. AC only. 41 x 31; x 12i inches. Weight 28.2lbs.
CT301. Similar to the 401 without Casio Auto Chord £199
MT30. 22 instruments. 3 octaves. Vibrato, Sustain.
Mains1Battery. £950 0 0 0 0 0 0' 0 0 0 0' 0 0 0 0 0
BECOME AN INSTANT MUSICIAN
"Tomorrow's World" featured this resounding success. Hundreds sold
already. Create your own music with a VL-TONE. You combine the
sound, rhythm and tempo arid the VL-TONE plays it back...beautifully!
CASIO VL-TONE (VL-1)
Electronic Musical Instrument

l

ll
l

lll I
II 11 se in

(RRP £39.95)
ONLY £35.95

This complete 29 note (expandable) synthesizer records and plays back
up to 100 notes. Enter the notes of a melody into the memory and recall
them in sequence with the One Key Play button, varying tempo and
duration of each keystroke to create a melody. Mistakes can be
corrected and individual notes added or deleted. Your best performance
can be re-recorded back into the memory, then re -played at a touch of
the Auto Play key. Choose an instrument (Piano, Violin, Flute, Guitar or
Fantasy) or switch to A.D.S.R. and program your own unique sound from
one of 80 million combinations. Select one of the ten Auto Rhythm
accompaniments, adjust the Tempo Control and play back your compo-
sition, then try a variation. Facilities: Digital display of notes and tempo.
Mains or battery operation with battery saving Auto Power Off, with
protection of the stored melody and preset A.D.S.R. data. Built-in
amplifier/speaker. Output jack. Pitch Control. 11i x 11; x 3 inches.
Weight 15.4oz. * * * * * * * *  * * * * * *

Illustrated catalogue of Casio and Casiotone 20p

LCD DIGITAL
MULTIMETERS

 LIMITED OFFERS
WHILST STOCKS LAST
 ORDER BY POST OR
PHONE IN WITH
BARCLAY - VISA -
ACCESS - TRUST
CARDS.

WH/LE STOCKS LAST!

MODEL 6110
3' Digit LCD featuring 23 ranges
with volts/ohms a utorange. unit
and sign indicators, 10 amp AC/DC.
battery warning. low power ohms
ranges Range hold and continuity
buzzer. Fuse protected Resolution
0.1mV DC. 1mV AC. 10 microamp.
0.1 ohms. Supplied with battery and
leads.
Fitted top quality rotary switch.
Was £85.95 as advertised by us

Now £59.95 post paid
plus free carry case

RANGES
AC/DC Current- 20mA/200mA'10 amp
DC Voltage (auto)- 200mV'2V
20V '200V '1000V
AC Voltage - 2V/20V '200V'600V
Resistance (auto)- 200 '21<' 20K
200K 2000K ohm

ALSO AVAILABLE MODEL 6220
As 6110 but without range hold and continuity buzzer
Only two AC/DC 200mA/10 amp ranges i.e 22 ranges
Was £55.95. Now £42.95 post paid.

AUDIO 4-11411:11:1141
Cubegate
Limited

OPEN SIX DAYS A WEEK  CALL IN AND SEE FOR YOURSELF
301 EDGWARE ROAD, LONDON. W2 1BN. ENGLAND. TEL 01 724 3564
ALSO AT HENRYS RADIO. 404/406 EDGWARE ROAD. LONDON W2

sabtronics
An entire range of low-cost

high-performance instruments

2010A 3 YrDIGIT L.E.D. DMM
2015A 3; DIGIT L.C.D. DMM
2035A 3; DIGIT L.C.D. HANDHELD DMM
8110A 100 MHz 8 DIGIT FREQUENCY METER
86108 600 MHz 9 DIGIT FREQUENCY METER
80008 1 GHz 9 DIGIT FREQUENCY METER
5020A 200 KHz FUNCTION GENERATOR
LP -1 10 MHz LOGIC PROBE
ALSO AVAILABLE IN KIT FORM

 861 QA 600 MHz
FREQUENCY METER

2037A L.C.D. HAND HELD
DMM WITH TEMPERATURE

Test our low priced test equipment. It measures up to the best.
Compare our specs and our prices - no-one can beat our
price/performance ratio.

sabtronics
"Making Performance Affordable"

Full colour dlustrated brochure end price list from
BLACK STAR LTD. 9a Crown Street. St Ives. Carobs PE 17 4E8
Tel 10480162440 Telex 32339
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MUSICAL
MICRO
24 TUNE
DOOR BELL
BUILD THE WORLD FAMOUS

CHROMA-CHIME
Give your friends a warm welcome. Yes, think how
delighted and amazed they will be to hear the
musical Chroma-Chime play when they press your
button!

The Chroma-Chime uses a microcomputer to play
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied, including:
* Resistors, Capacitors,

Diodes, Transistors,
I.C. Socket and all hardware

* Texas Instruments TMS
1000 microcomputer

* Comprehensive kit
manual with full
circuit details

Ready built version also
available. Special otter price

£15.95 incl. p&p.

tunes including.
Star Spangled Banner, William Tell Overture,
Greensleeves, Rule Britannia,
Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.
* No previous microcomputer experience

necessary

* All programming retained is on chip ROM
* Fully guaranteed
* Ideal present any time

TMS 1000N
- MP002 7A Micro -computer chip available separately
A required. Full 24 tune spec device fully guaranteed.

Car Horns Mateacet Bo.. A l&fn, 
Ilactreres Pubisc Address etc E4 95
or 3 for £12.50 incl. p&p.

' A TI-o MONEY BACK GUARANTEE
. ii/Egy

Please send me
TO CHROMATRONICS. RIVER WAY. HARLOW, ESSEX
NAME
ADDRESS

I enclose cheque/PO value £
or debit my ACCESS/BARCLAYCARD account no.

ilM11

ET1.11.81

SCOOMAT110fIle:

MICROCOMPUTER
COMPONENTS

LOWEST PRICES
Device Price Device Price

FASTEST DELIVERY
Devke 'rice 'evice Price

MEMORIES 14LS49 CMOS MIS
CPUs IIVICIIII711171M 741551 'B' SERIES
6502 4.95 2114 t 200ns 741554 4000 0.126800 3.70 1- 128 741555
6802 5.11 1LOW POWER) 741573 4002 0.13
6803 11.80 25- 1.19 741574 4006 0.60
6809 11.95 2114 1300ns 741575 4007 011
8085A 5.50 1+ 1.79 741576 4008 055
Z80 CPU 4.00 LOW LOWER 741578 4009 028
Z80A CPU 4.82 FOR ACORN 741583 4010 0/8

ETC 25+ 1.19 744.585 4011 0.14
2708 45Ons 741586 4012 017SUPPORT CHIPS 1+ 1.99 741590 4013 0.336520 3.15 25+ 1.96 741591 4014 0.586522 4.95 2716 450ns 741592 4015 0586532 7.95 1+ 2.49 744.593 4016 0186821 1.74 (single +5vI 741595 4017 0 456840 4.20 25+ 2.37 7415109 4018 0.5868488P 9.11 2532 450ns 7415112 4019 0/96850 1.70 1+ 5.50 7415113 4020 0586862 6.91 25+ 5.31 7413114 4021 0606871AIT 18.70 2732 450ns 7415122 4022 0.626875L 4.18 1+ 5.43 7415123 4023 0176880 1.07 25+ 5.24 7413124 4024 0.386887 0.80 4116 15Ons 7415125 4025 0.168212 1.70 1+ 1.15 7413126 4026 0998216 1.70 25+ 1.06 7415132 4027 0.308224 2.45 4116 200ns 7415136 4028 0.558228 3.95 1+ 0.80 7413138 4031 1 658251 3.95 25+ 0.72 7415139 4033 1.608253 7.95 4118 200ns 7413145 4035 0.728255 3.95 1+ 3.90 1413148 4040 0.57AY -3-1015 3.90 25+ 323 741S151 4041 0.68AY -5-1013 3.45 6116 200ns 7415153 4042 0.54AY -5-2376 6.95 1+ 10.95 7415155 4043 0.59MC1488 0.64 2k x 8 25+ 9.95 7413156 4044 064MC1489 0.64 8264 200ns 7413157 4045 1 65MC14411 6.94 1+12.00 7413158 4046 068MC14412 7.99 64k in 1 25+ 11.00 7413160 4047 068R0-3-25131 7.70

7413161 4048 054RO-3-2513U 7.70 REGULATORS 7415162 4049 030Z80 CTC 4.00 7905 0.50 74E5163 4050 030Z80A CTC 4.00 1812 0.50 74LS164 4051 0 59Z80 DMA 11.52 7905 0.55 14LS165 4052 068Z80A DMA 9.99 7912 0.55 74LS166 4053 0.59Z80 DART 7.18 CRYSTALS 7413173 4054 120Z80A DART 7.18 1 MHz 3.00 7415174 4055 1 20Z80 PIO 3.78 1.8432 MHz 2.50 7413175 4060 0.89Z80A PIO 3.78 2 4576 MHz 2.50 74LS181 4063 095Z80 510-0 13.95 4 MHz 1.65 74LS190 4066 0.34280 510-1 13.95
Z80 S10-2 13.95
Z80A S10-0 13.95
Z80A 510-1 13.95
Z80A S10-2 13.95

CRT
CONTROLLERS
9364AP 5.94
9365 62 90
9366 62.90
6845 9.50

OIL SOCKETS
8 Dm
14 pin
16 on
18 pin
20 pin
21 pin
24 pin
28 pin
40 pin

741.5 SERIES

0.07
0.09
009
015
0.17
021
023
025
0.29

74LS191
14LS192
7415193
7413194
7415195
1413196
1415197
7415221
7415240
7413241
7413242
7415243

4068
4069
4070
4011

4072
4073
4075
4076
4077
4078
4081

4082

017
017
0.19
0.19
0.19
0 19
011
060
022
024
0 14

0.1974LSW 611 7413244 4085 0.13DATA 74LSO1 0.11 7415245 4086 0.69CONVERTERS 74LSO2 0.12 1413247 4093 0.39ZN425E 3.50 74LS03 0.12 7413248 4502 023ZN426E 3.00 74LSO4 0.13 7415249 4507 0.39ZN427E 6.28 74LSO5 0.13 7413251 4508 1.90ZN428E 4.78 74LS08 0.13 1413253 4510 060ZN429E 2.10 74LSO9 0.13 7415257 4511 049Z N432 28.09 74LS10 0 13 7415258 4512 0.60Z N433 22.59 74LS11 0.14 74t5299 4514 1 49ZN440 56.63 14LS12 015 245261 4515 1 49ZN450E 7.61 741513 0.22 741$296 4516 0 75DATA 741514 0.44 7415273 4518 0.40CONVERTER 741515 0.13 7413279 4519 021H'800K 1.00 144.520 0.12 7415283 4520 0.69DATA 744.521 0.14 7415290 4521 1 49CONVERTER 141.522 0 14 7415293 4522 120KIT 29.95 741526 0 18 7415365 4526 0 70741527 0.14 7415366 4527 0.89BUFFERS 141528 O.19 7415367 4528 0 70811595 0.90 741530 0.12 1415368 4532 0 89811596 0.90 741532 0.14 74L5373 4541 1 3981LS97 0.90 141533 0.16 7415374 4543 0.99811598 0.90 741537 0 16 7413375 4553 2908726A 1.50 741538 0 16 7413377 4555 0498T28A 1.50 741340 0.13 7415378 4556 0.548795N 1.50 741542 0.34 7415386 4585 6988T97N 1.50 741547 0.39 144.5390
8798 1.50 741348 0.60 1415393- - E Az 0.E.

OFFICIAL ORDERS WELCOME - QUANTITY
DISCOUNTS AVAILABLE

MIDWICH COMPUTER
COMPANY LTD. DEPT ET1I1

HEWITT HOUSE,
NORTHGATE STREET,
BURY ST. EDMUNDS,
SUFFOLK, IP331HQ
Tel: (02841701321

PLEASE SEND SAE 120p) FOR FULL
PRICE LIST.

ALL PRICES EXCLUDE POST AND
PACKING (50p ON ORDERS UNDER
E101 AND V.A.T.

ALL ORDERS DESPATCHED ON DAY
OF RECEIPT WITH FULL REFUND FOR
OUT OF STOCK ITEMS IF
REQUESTED.

CREDIT CARD ORDERS WELCOME (ACCESS AND VISA) - 24 -HOUR TELEPHONE
SERVICE

8
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THE EXHIBITION FOR THE ELECTRONICS ENTHUSIAST
COMPUTERS AUDIOIRADIOIMUSIC LOGIC  TEST GEAR  CBGAMES KITS

Wednesday 11th November 10 a.m.-6 p.m. Thursday 12th November 10 a.m.-8 p.m.
Friday 13th November 10 a.m.-6 p.m. Saturday 14th November 10 a.m.-6 p.m.

Sunday 15th November 10 a.m.-4 p.m.

COMPONENTS  DEMONSTRATIONS  SPECIAL OFFERS  MAGAZINES  BOOKS

Any one of the 17,000 people who thronged
the RHS for the Breadboard exhibition last
year will need no introduction to this year's
premier show for the electronics enthusiast.
They already know all about the
demonstrations, bargain sales, bookstalls,
games, kits, computers and music machines
to be found at BREADBOARD 81. They could
name you all the leading companies who
were there to see - and tc buy from, at
fantastic prices.
Even those lucky 17,000 would be surprised
to hear that this year we've improved
BREADBOARD still further! More stands,
more demonstrations and wider gangways to
make it all easier to enjoy!
'3READBOARD 81 is the place to be from
November 11th to 13th ai the RHS Hall. Why
not come and find out for yourself how much
you missed last year? We can promise plenty
to see and do at BREADBOARD 81.
Close to Victoria Station and NCP car
parking facilities.

r

L.

Cost of entry will be £2.00 for adults and
£1.00 for children under 14 yrs and O.A.P.s.

ORGANISED BY ARGUS SPECIALIST
PUBLICATIONS LTD., 145

CHARING CROSS ROAD, LONDON WC2H OEE.

ROYAL HORTICULTURAL SOCIETY'S
NEW HALL, GREYCOAT STREET,
WESTMINSTER, LONDON S.W.1.

To avoid queueing, advance tickets will be available from
Advance Tickets BB '81,

ASP Ltd, 145 Charing Cross Road,
London WC2H OEE.

"Special Advance Booking Price"
Adults £1.75 Children under 14 yrs and O.A.P.s 80p

Please send tickets 4 £1.75 tickets Cs 80p

To

I enclose PO/ cheque for £ (make payable to ASP Ltd.)

Advance tickets MUST be ordered BEFORE 20th October 1981.

1
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NEWS : NEWS : NEWS : NEWS : NEWS : NEWS : NEWS

DIGEST

Anew Sound Level Meter is
now available from B.K. Elec-

tronics. Its a very useful gadget,
essential for checking confor-
mance of sound levels to legal and
medical requirements, and to cor-
rect sound distribution with regard
to sound pressure level and fre-
quency response in theatres, con-
ference auditoriums and discothe-
ques etc - as well as to direct
sound pressure levels and frequen-
cy characteristics of loudspeakers,
not to mention correcting setting
of professional and domestic
graphic equalisers, etc. The Sound

Chess Choice
Vulcan Electronics Ltd have launched three chess computers simul-
taneously and in conjunction with the major international manufac-

turer SciSys The range has been endorsed by the World Chess Federation
FIDE, and each of the three offer a different form of high technology
which makes them the most advanced chess computers seen in this coun-
try. The Chess Champion Mark V is an up-market chess computer and is
more powerful than the average home computer as well as being the
strongest micro chess computer yet developed. It retails at £249 which is
about half the normal price for such an advanced model. The Super
System IV offers a free conventional chessboard and pieces for its price
of £119 and is very near to the Mark V in terms of sophistication. It uses
the standard co-ordinate system of chess notation with an LCD display
for each move. Accessories are also available, including an LCD elec-
tronic chessboad and a separate printer. Executive Chess is a hand-held
model with a price tag of £89.95 and can be battery or mains operated It
has advanced technical features and makes a good 'second' chess com-
puter for the travelling chess enthusiast. Further information on the com-
puters is available from Vulcan Electronics, 45 South Street, Bishop'sStortford, Herts.

Level Meter incorporates two
switched weighting networks 'A'
and 'C', built-in condenser
microphone, battery check
facilities, 150 hour battery life and
a measuring range of 40-110
six steps. The weighting networks
are thus: 'A' weighting incor-
porates a filter which simulates the
response of the human ear and is
useful for checking general en-
vironmental sound levels; 'C'
weighting filter provides a flat
response and is used for direct
sound pressure measurement. The
unit is available direct from B K
Electronics for £33 including VAT,
at 37 Whitehouse Meadows,
Eastwood, Leigh -on -Sea, Essex SS9
5TY.

Watch This!
'f you're sick of digital watches,
how about taking a look at this

watch from Casio. Its all analogue,
but with a difference. It's fully
electronic and has no moving
parts. It uses LCD and has conven-
tional hours, minutes and sweep
seconds hands. The Model AN8GL
is designed to be attractive and
fashionable, face colour matches
the synthetic strap Hour positions
are marked by standard Roman
numerals and all the time settings
and adjustments are handled by
two buttons, keeping the compact
gold-plated watch case simple and
uncluttered. The display shows
hour and minute hands, and
seconds indication is by a third
sweep hand or as a series of marks
on the face edge to show ac-
cumulated seconds Accuracy is to
within 15 seconds a month. RRP is
£27.95, but products of this type
are often sold cheaper Further in-
formation can be obtained from
Casio Electronics Co Ltd, 28 Scrut-
ton Street, London EC2A 4TY

Changing Names
Don't

get too confused - the publishers haven't done a moonlight flit
- it's just that we've changed our name! We are now called ARGUS

SPECIALIST PUBLICATIONS LTD so can you make any cheques for our
company payable to A.S.P. Ltd, in future. The reason for the change?
Well, our offices are in Soho, and our former name, 'Modmags', seemed
to attract a lot of men to our office in dirty raincoats, complaining about
the content of our magazines!

Breaker 19!
If you've got a taste for CB, then
1 CB now has a taste for you! The
world's first restaurant for
Citizens' Band enthusiasts has just
opened in Princes Street, London
W1. The Eyeball Bistro offers a
wide choice of sensibly priced
meals and drinks, as well as having
the unique feature of enabling
CBers to listen into their favourite
channels while they eat (once CB is
made legal, of course!) There is a
powerful receiver behind the bar
and speakers at each table will
allow the customers to listen while
they eat. There will also be a
display of the latest CB equipment
for customers to test or even buy
there and then. Dishes on the
menu have been given names using
CB slang and here are a few mouth-

watering examples: a Home Office
Special is a prawn cocktail, while
Old Smokey (the term for the
police) is slices of smoked ham
served with a slice of pineapple, a
Low Gain Fruit Platter is a tropical
fruit salad with ice sorbet or cot-
tage cheese topping. Drinks, both
alcoholic and non-alcoholic, have
names in the same style. Among
them is the Good Buddy cocktail
- Southern Comfort, pineapple
juice and lime; or the Eyeball
Special, a blend of advocaat, white
rum, cherry brandy and pineapple
juice. The aim of the bistro is to
enable CBers to meet each other in
person after having chatted over
the airwaves. So if you want to pop
along for an 'eyeball', make sure
you get a 'good copy' on the ad-
dress: The Eyeball Bistro Club, 2
Princes Street, London W1, phone
01-629 8516.
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32 TINE: MINICNINE/MIGUA AUAll 

This doorchime is powered 
from 9V d.c. source, and has r7 

battery back-up facility It has 

an automatic tune advance fa- 
cility and single or dual play ; 

options at 3 selectable speeds. 
A built-in burglar alarm circuit 

allows construction of a NOR- 
MALLY CLOSED alarm' 

system, two bell pushes can 
be connected, each playing 

different tunes 
£9.95 95p P&P 

IThis superb watch has all the fea- 

tures one would ever need It has 
selectable 12/24 -hr display 

count -down timer/alarm dual - 

time zone, chronograph with lap 
time facility 24 -hr alarm with 5 

min snooze facility, beck light 
fully adjustable stainless steel 

bracelet and we are offering it at 

-_-_-_'. 
. our incredibly low price 

DUAL TIME 
COUNTDOWN 

ALARM CHRONO 

£8.95 50p P&P 

FM WIRELESS 
MICROPHONE 

This high quality Electret 
microphone can be tuned 

to transmit in the range 
85-95MHz FM. It can be 

received on any FM re- 
ceiver, the range de- 

pends on the sensitivity 
of the receiver. Uses one 

penlight battery which 
Tits inside the 

icrophone Ideal for 
parties, 9edisc5os and clubs. 

E 

FLUORESCENT 
. 

PORTABLE UGHT 

A very useful battery - 
operated high -power 

fluorescent light for use 

in the car or for camping. 
Uses 8 'D' size cells and rt 

has a socket for 12V DC 

input for use in the car. 
Power consumption is 6 

warts New circuit makes 
batteries last longer 

£4.95 - 95p P&P 

WALKIE 
TAMES 

WITH AN MOW 
These welds talkies have 

AM radio built into them. 
Other features include 
Morse Code key, volume 
control and telescopic an- 

tenna Frequency 49MHz 
AM Range approx 1/8th 

r,,A 
t21.95 per pair 
C1.95 P&P 

UP'S :MAI 
WO NMI 

Beautifully styled 
lady's LCD watch with 

matching bracelet, 
functions include: 

hours, mins, secs, 
month, date and back 

light Super value for 
money Its available in 

chrome or gold colour 

£5.95 - 50P P&P 

SUM PENDANT 
WATCH 

This watch is beautifully 
designed as a slim 

pendant and comes com- 
plete with a 26in long 
neck chain, The functions 

include hours, minutes, 
seconds, day, month and 

4 -year auto calendar. 

Comes in gold colour and 
is ideal for day and night 

wear 
£6.95 50p P&P 

SEARCH 2 
TALKIES 

These are good quality 
walkre talkies made by 

GENERAL ELECTRIC CO 
Features include Morse 

Code key and colour code 
telescopic antenna. Fre- 

quency 49MHz AM. Range. 
approx ,43th mile Price 

elsewhere El 995 Our price 
£12.95 
95 P&P 

MINI COM 

WALKIE TALKIES 

:ari a wit k.e talkies they will 
fit in your pocket Ideal gift for 

aces ectuencir 49MHz 

£10.95 95p P&P 

CIFTV1 -FM/ 
AIR-PB-WB 

PORTABLE RADIO 

This is a soec.alist receiver end 

it covers frequency bands 
which are not available on or- 
dinary receivers It covers 54- 

176MH, and also receives 40 
channel CB It has volume and 
squelch rirtnes 

li 

£14.95 El 25 P&P tr 
HANDHELD 

SPACE WADERS 
A superb game, provides 

endless fun for children 
and adults alike. 

(WARNING THIS 
GAME CAN SERIOUSLY 

EFFECT YOUR PAST. 
TIME 1 It gives you 90 

seconds to hit enemy 
craft The elapsing time 
and 4 digit score is con- 

stantly displayed Score 

is decremented if you hit 
a friendly ship or if 

enemy missile penetrates 
Your defence 

£10.95 75P Pe, 

LADY'S 6 -DIGIT 
MUSICAL 
ALARM 

This watch plays Beatles 
song "Yesterday " It 

displays hour, mins, secs 
and date. It has a melody 
test button, back light 
and a musical snooze 

alarm Comes in gold or 
chrome colour 

£10.95 75p P&P 

RAPIDE REACTOLITE 
SUNGLASSES 

These photochromatic sunglasses get 
darker as the sun gets brighter, and are 
crystal clear in the shade These are 

available in strong metal frames in silver. 
gold or black colour. These come com- 
plete with a carrying case. The sug- 

gested retail price is E12.95, but we are 
offering them at a very special price of 

£4.95 75p P&P 

SUPERSPEED AIR 

Plug this high speed piston compres- 
sor to your car's cigarette lighter 

socket and you can inflate tyres, air 
beds, dinghys or footballs. It comes 

complete with rubber hose and lock 

ing valve, high pressure and cone 
adaptors 

£10.95 95p P&P 

CLAPPER SONIC 
CONTROL CAR 

This sports car can be controlled by 

clapping your hands or by blowing a 

whistle. It goes straight or backs in 
circular path, either of these motions 

can be commended by hand clapping 
Provides lots of fun for all the family 

Ideal gift for ages 3 and over 

£6.95 . 95p P&P 

SILENT ALARM/ 
POCKET PAGER 

This is an individually coded 0 

watt radio transmitter and 

pocket pager receiver It has a 

range of 2 miles It can be used 

to protect your vehicle or a 

property and can also be used 
for paging Power requirement 
tor transmitter is 12V D C 

£89.95 E2 95 P&P 

MINI LCD 

DESK CLOCK 

This is a very versatile 
desk clock with large 

115mm high) digit LCD 
Functions include hours, 

mins, SSICS, month and 
date £7.95 75p P&P 

ITZer-r-jr 

AM/FM STEREO 
RADIO 

This is a lightweight 2 band 
receiver with hot line facility to 

let you know what .s going on 
around you. It comes com- 

plete with stereo headphones 
and a carrying case You can 

wear it on your belt or carry -t 

on your shoulder 
£19.95 95 P&P 

eye 

ENE LOME PUN 
MUSH CINIYAL 

You will never miss that impor- 

tant phone call with this machine. 
You can call your number from 
any telephone and with the re- 

mote control bleeper check to see 
if any calls have been recorded. 

You can then erase or retain the 

messages. It comes complete 
with microphone, cassette, re- 

mote control bleeper and adaptor. 
We are offering this system at a 

very low introductory price. Else- 

where it is being sold for E149. 

£95.95 12.90 P&P 

CAR 
ELECTRIC 
AERIAL 

Add a little luxury to 
your car by instal. 
ling this motorised 
car aerial Can be 

installed in any car 
or truck with 12V 

supply. Itv is an ex- 
cellent alue for 

money and is an 
ideal gift 

£8.95 
Cl 25 P&P 

RADIO CONTROLLED 

PORSCHE 926 

This 1/16 scale model is a beau', 
fully designed car. It has forward, re- 

verse, stop, turn right and turn left 
control. The hand set operates on 

27MHz and has a telescopic antenna 
Its ideal gift for children over 6 years 

£24.95 El 95 P&P 

SPACE 
INVADER 
BLOCK 

BUSTER 

Two electronic 
games in one, with 

2 skid levels, 2 digit 
score and sound 

effects. It plays a 

tune at the end of 
each game 

£15.95 
95p P&P 

Battery operated 
mini shaver. Ideal 

for use while on 
holiday Uses one 

HP7 battery 
BICYCLE 

BURGLAR 
ALARM £5.95 

75p P&P 
40 channel C B 'evolver 

and AM radio All in one 

SANYO 

£19.95 95p P&P 

Car coffee maker 
Lady's 5 -function LCD watch 
Gents 5 -function LCD watch 

Bicycle horn with police/fire/ambu. 
Bicycle radio AM 

2 -SPEED MICRO 

CASSETTE RE- 
CORDER 

This is a very compact 
pocket sue cassette re- 
corder it can be used 

tor dictating or any 
other speech recording 

purpose The high 
speed gees 

15 mins Of 

recording on each side 
and low speed fines 30 

mins each side It runs 
on I PP3 battery or an 

external W DC supply 
£19.95 

El 95 P&P 

£3.95 75p P&P 
£3.95 - 50p P&P 
E3.95 50p PRP 
E3.50 75p P&P 
E4.95 75p P&P 

AM/FM/air band pocket radio £6.95 4- 75p P&P 
E6.95- 50p P&P Slim pen watch 

SMOKE 
DETECTOR 

FIRE ALARM 

This early warning smoke 
detector can detect the 

fire at its early stages, 
and give those extra vital 

minutes to save life. At 
our offer price you could 
put one in each room If 

you buy four. we will give 
You one free. Each unit 

comes complete with a 
battery (Please note that 

all units are tested before 
despatch in case of mal- 
function, our liability is 

limited to the replace- 
ment of alarm unit 

£8.95 75p P&P 
(P&P for more than three 

units is C2.501 

GAME & WATCH 

Watch/game combination 4 games 
available, each with two options. 

Fireman (pictured above) rescuers 
catch the LCD figures in a net as 
they lump from a burning building 
and bounce them into the ambu- 

lance Also available Extermina- 
tor, Juggler and Flagman 

£13.95 75p P&P IEACHI 

QUARTZ TRAVEL 
ALARM CLOCK 

This is a very versatile alarm clock. 

you can use it in the car. in the kit- 

chen or as a desk top clock Large 
11cm character sae) display makes 

it easy to read from a distance 9 

has 0 -year auto calendar, backlight, 
AM/PM indicator end alarm on indi- 

Calor 

£7.95 75p PAP 

17 MINI 
SOCKET SET 

This triple chrome plated, rust 
,of metric set consists of 5 

r ziersible r. het handle. 5' 

cross bar, 5' flexible handle, 2 

extension bar, 8" extension bar, 

11 sockets 16 PTI 4, 4.5, 5. 5.5, 6, 

7, 8, 9, 10, 11. 12rnm All this 

comes in a neat little metal case 
£3.95 El 20 P&P 

AKHTER INSTRUMENTS LTD. 
PHONE YOUR BARCLAYCARD leitl 

11-15 BUSH HOUSE 
OR ACCESS NUMBER 

HARLOW, ESSEX CM18 6NS fOR IMMEDIATE DESPATCH r7 Tel. 0279 723452 24-heur service 

FM WIRELESS 
INTERCOM 

This is 3 -channel wireless 
intercom with voice actu 

aced/manual operation 
and touch sensitive but- 
tons Any number of sta- 

tions can be used 
£39.95 

C2 95 PAP 
C19 50 for each additional 

unit 

GUARANTEE: All our products are guaranteed for a 

period of 1 year. We also offer a 10 -day money back 

guarantee. III you are not completely satisfied with our 
product, then return within 10 days in same condition as 

you received it.) All our products are fully tested before 

despatch 

CAR STEREO PLAYER 

WITH AM/FM-MPX RADIO 

This compact, qualify product is de 
signed to provide you with excep- 

tional listening pleasure. The tea 

tures include: ,AM/FM dial -in -door, 
local, distance attenuator switch for 
better stereo reception, AM/FM in- 

dicator, FM stereo indicator Fast 

forward and elect button for cas- 
sette.balance, volume and tone 

controls 

£29.95 (1 90 P&P 

5 gar speakers 0500 per pair 
95p P&P 

TALKING A 
CLOCK/STOPWATCH 

This 'Sharp' Talking Clock is a 
'state-ofthe-arr product On 

Pressing the button it announces 
the time At the preset alarm time 

musical alarm is played and again 
the time is announced. It has 5 

mins snooze facility. Also has 
useful timer and speaks time 

elapsed every 1 min , 

5 mins or 30 

mans , whichever is selected in the 
stopwatch mode it announces the 

elapsed time at preset intervals or 

on pressing of a button at any time 
it is an ideal gift, especially useful 

for blind people. Overall see is 114 

x 6 x 2 2cins 
£39.05 E1 95 P&P 

ETI NOVEMBER 1981 
11 



F

NEWS:NEW S:NEWS:NEWS:NEWS:NEWS:NEWS

k 11h a
Compone

Illuminations
Perdix Components Ltd an-
nounce a new range of il-

luminated push-button switches
which offer a very low profile
(29 mm) and three tyeps of il-
lunination - LED full face, LED
spot and filament lamp styles. Ac-
tuation is either momentary or
latching and the swtiches are of-
fered with three types of contact
and choice of side or double pole
configurations. The contacts are
designed with a precision snap
mechanism and have a life of
around 2,000,000 operations. For
ease of mounting a range of moun-
ting barriers are also available. For

further details contact: Perdix
Components Ltd, 98 Crofton Park
Road, London SE4.

Spring 1981

Solder Power
Multicore Solders of Hemel
Hempstead have just in-

troduced Xersin IPC30, a multi-
purpose compound containing
solder powder for making a
printed circuit and soldering it
with just one material This pro-
cess, using screen printing or sten-
cilling methods, provides a protec-
tive coating of copper laminate,
thus ensuring good solderability
Xersin IPC30 acts as an etch -resist,
surface preservative, flux and
solder, and enables a seven -stage
process to be reduced to just two

stages. It eliminates the need for
separate applications of etch -
resist remover, surface preser-
vative, flux and solder, and the
subsequent cleaning of single -
sided PCBs. Multicore developed
Xersin using pure chemicals in-
stead of natural rosin as the basis
for a flux, these being environmen-
tally safer and not needing
removal after soldering. This
makes Xersin particularly suitable
for short production runs or pro-
totypes. Further information can
be obtained from Multicore
Solders Ltd, Maylands Avenue,
Hemel Hempstead, Herts HP2
7EP

Self-contained
Linvar Ltd are announcing their
range of 'Linbin' containers,

suitable for small parts storage,
materials handling, display equip-
ment and work centres. Linvar
manufacture 20 types of con-
tainer, all of which fit into the Lin-
var louvred panel. They are all
manufactured from a high density
anti -static polypropylene and are
available in eight colours. They
have identification cards, can be
sub -divided and have lids attach-
ed, resulting in their selection by
the Design Council. Further details
can be obtained from: Linvar Ltd,
Barkby Road, Leicester, LE4 7LL

A Case In Point
Hot off the press and available
for immediate delivery is the

new comprehensive spring
catalogue from West Hyde
Developments. in this catalogue
you will find many new products
which have been added to their
current range. These include a
complete series of optoelectronics
components from Mentor,
together with a selection of high
quality computer terminal
enclosures from Bopla. The
catalogue is also presented in a
new easy to read, three -column
format. For further information
contact West Hyde Developments
Ltd, Unit 9, Park Street Industrial
Estate, Aylesbury, Bucks, HP20
1ET.

Resist Them!
Aseries of high resistance, high voltage resistors, encased in a
hermetically sealed glass envelope and believed to be the smallest of

their type currently available, comes from Rhopoint Ltd. They are design-
ed to meet the requirements of professional and laboratory applications
and provide rugged stable high resistance elements unaffected by the en-
vironment. The ultra stable 'High Megohm' HR series from Component
General Inc has a resistance range from 106 ohms to 1014 ohms. Operating
voltages of up to 5 kV can be handled and in the event of a voltage
overload, its non -spiral construction merely results in arcing across the
terminals, leaving the element undamaged and immediately re -usable.
The HR series includes the H R600 resistors with body dimensions of 0.562
x 0.110", maximum voltage of 1000 V and a power rating of '/s W and the
H R1250 with body dimensions of 1.25 x 0.156" and a S kV voltage hand-
ling and 1/4 W rating. Each resistor is processed for high reliability and
performance. The resistance element is an inorganic film deposited on a
ceramic rod and the element is hermetically sealed in a glass envelope
with all exposed areas fire -polished and annealed. Protection of the ele-
ment is ensured by filling the envelope with dry gas and coating the
resistor with silicone to reduce surface leakage due to water absorption.
For further information on all Rho point resistors contact them at Delta
House, 118 Station Road East, Oxted, Surrey R H8 OAY.
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EXCITING OFFERS!
DIGITAL VOLTMETER MODULE ULTRASONIC

Fully built & tested ALARM
MODULE
Fully built
& tested

Positive and negative voltages with an FSD
of 999mV which is easily extended.

Requires only single supply 7 12V.
High overall accuracy ± 0.1%. 1 digit.
Large bright 0.43" 11 lmml LED displays.
*Supplied with full data and applications

information.

Using this fully built and calibrated moouie as a basis now means that you can
easily build a wide range of accurate equipment such as multirneters, thermometers,
battery indicators, etc. etc at a fraction of the cost of ready-made equipment. Full
details are supplied with each module showing how to easily extend the voltage range
and measure current, resistance and temperature. Fully guaranteed, the unit has been
supplied to electricity authorities, Government departments, universities, the P.O.
and many companies.

Temperature Measurement E2.15 *VAT
An easily constructed kit using an I.C. probe providing a linear Output of 10mV/°C
over the temperature range from -10°C to .100°C. The unit is ideal for use in
conjunction with the above DVM module providing an accurate digital thermometer
suitable for a wide range of applications.

Power Supply £4.95 +VAT
This tully built mains power supply provides two stabilised isolated outputs of 9V
providing current levels of up to 250mA each. The unit is ideally suited for power-
ing the DVM and the Temperature Measurement module.

-Ai, Range adjustable
from 5' - 25'

A really
..reffective fully built

module which contains
both ultrasonic transmitter

and receiver, together with the
necessary circuitry for providing the

appropriate delays and false alarm supp-
ression. Using this module with a suitable

12V power supply and relay unit such as that
shown, a really effective though inexpensive intruder

alarm may be constructed. The module, which is supp-
lied with a comprehensive data sheet, is easily mounted in

a wide range of enclosures. A ready drilled case, together with
all the necessary hardware, is available below.

Power Supply & Relay Unit
£3.95 *VAT

Incorporating a stabilised 12V supply and a
s.p.c.o. relay with 3A contacts, this unit
is designed to operate in conjunction with
the above ultrasonic unit. Fully built and
tested, its compact size makes it ideal for
constructing the smallest of units.

Hardware Kit £3.95.VAT
A suitable ready drilled case together with
the various mounting pillars, nuts and bolts,
and including a mains switch and 2mm
sockets designed to house the ultrasonic
alarm module, together with its associated
power supply. This hardware kit provides an
ideal solution for assembling the economical
alarm system. Size 153mm x 120mm x 45mm

In addition to the above a wide range of competitively priced electronic
components is stocked. Please telephone your specific requirements.

V.A.T. must be added on all items. Shop hours 9 - 5.30 (Weds. 9 - 1)

ex -stock delivery on all items. Units on demonstration, callers welcome.
Post and packing charge 50p per order.  S.A.E. with all enquiries please.

RiSCOMP LiMiTED
Dept. E.T.I. 2.
21 Duke Street,
Princes Risborough, Bucks.
Tel: Princes Risborough (084 44) 6326

INTRUDER
ALARMS

BRANDED INTRUDER ALARMS AT
DISCOUNT PRICES FOR LIMITED PERIOD ONLY

Alarm with self-contained siren. Keyed and timed entry, using
minimal power consumption 011 stand-by. With circuit fault
indicator, 3 reed switches, 1 pressure mat, wire and full
installation instructions £36.80

Siren extension unit to increase range £11.75

Self -powered siren (sounds it separately attacked) £25.00

Self -powered bell (sounds if separately attacked( £29.00

Reed switches (surface) £1.00

Reed switches (flush) £0.90

Pressure Pad - 27" x 15" £2.20

Pressure Pad - 22' ," x 6 £1.60

All above prices inclusive of V A.T. and postage. Terms Cash with order
Write to Yale Security Products, Wood Street, Willenhall,
West Midlands WV13 1 LA Telephone: 0902 66911 Telex- 338251

PIEVIOTECH
48K MEMORY EXTENSION FOR

THE ZX81

M81
LINITICITECti

memory extension
board

The MEMOTECH memory extension board will allow
the ZX81 to run 48K Basic programs which may include
up to 16K of assembly code.
The ZX81 sits on a custom built case which
contains the MEMOTECH memory and a power supply
which not only supplies power to the MEMOTECH
memory, but also to the ZX81.
The MEMOTECH memory board has a fully
buffered control -data -address bus with PCB 40 way
header plug. All leads are provided.

The MEMOTECH memory costs:
£109.00 + 15% VAT in kit form. £129.00 + 15% VAT
ready assembled. Please make cheques payable to
MEMOTECH. Delivery in two weeks from receipt of order.

MEMOTECH, 103 Walton Street, Oxford.
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area at Cairo Mill in Lancashire.
The first two of these systems has
already been accepted by the
Royal Navy and are at sea in the
'Hunt' class minehunters HMS
Brecon and HMS Ledbury. (They
feature wholly Glass Reinforced
Plastic (GRP) hulls). The Control
System pictured and another from
the same order are destined for in-
stallation on board minehunters
HMS Cottismore and HMS Chat-
tistock, at present being built.

This
new regular feature is devoted to defence electronics, its

equipment techniques and application. Defence remains
one of the largest growth areas in UK industry, with much of the
real innovation and investment taking place there.

Defence Digest will thus ad as a news (and views) section,
containing up-to-date information and explanation of some of
the happenings in the different sectors of the defence industry.

Companies with information and articles for these columns
are invited to submit them direct to Defence Digest at our
editorial address. Indeed, anyone with anything to say on the
subject, be it information or opinion, is a potential contributor
and should not refrain from putting pen to paper.

Minehunting
A labelled plan display and

associated FM1600B com-
puter suite which forms part of the
Ferranti Mine Counter Measures
Control System is shown here
undergoing final test and inspec-
tion in a special commissioning

Rangefinder
This laser rangefinder will pro -
I Ivide accurate and almost in-

stantaneous target range on the
US Army's Division Air Defence
(DIVAD) gun system. The DIVAD
system is designed to be mounted
on a tracked vehicle and will
'shoot on the move' against tac-
tical helicopters, aircraft and
ground targets, protecting the Ar-
my's forward combat forces.

Rocket Missile
The

AGM -65 Maverick is the US
Air Force's versatile rocket -

propelled air -to -surface missile
designed for launching from tac-
tical aircraft against hardpoint
targets such as field fortifications,
bunkers, tanks, armoured person-
nel carriers, parked aircraft and
radar or missile sites. New versions
will expand the use of Maverick to
the US Marine Corps and the Navy.
Mavericks currently operational
are the television -guided AGM -
65A and the longer range TV -

guided AGM -658. They carry an
electro-optical seeker in the nose
which produces a TV image on
cockpit display. Two other
guidance systems currently in
development to give the missile
day -or -night capability are an im-

aging infra -red seeker, and a laser -

seeking system. The Maverick
delivers a warhead with a forward -

firing conical shaped charge
designed for high penetration, and
can be launched at various ranges
and speeds. The picture shows the
new AGM -65E laser guided version
of the missile as it neared the side
of the target ship Ozark and then
penetrated its hull before
detonating. Launched from a US
Air Force F-4 the mission was in-
tended as a test of the missile's
new 300 -pound class
penetrator blast warhead's effec-
tiveness against naval targets. The
missile guided itself to a laser spot
illuminated by a laser designator.
The missile then penetrated
through the hull of the former US
Navy minesweeper, causing it to
sink.

Tank Telescope
The Ferranti Type 521 laser body

assembly has been designed by
the Company's Electro-optics
Department to replace directly the
existing Day Body Assembly in the
M32 Gunner's Periscope, usually
installed in M48 and M&0 main bat-
tle tanks. The system gives a 'times
8' sighting telescope and laser
ranging with a readout of target
range in the eyepiece. The type 521
can be interfaced directly with a
fire control computer, by display-
ing an offset aiming mark in the
eyepiece. This is all achieved
without internal modification to
the M32 Head Assembly which

need not even be removed during
the replacement of the existing day
assembly. The picture shows it in-
stalled in a Type M48A5 tank dur-
ing field trials. The heart of the 521
is the Ferranti Type 520 laser
range -finder, and advanced third
generation NdYAG laser. The aim
of achieving a single correct range
to the target is met by first having a
very narrow emitted beam
divergence (typically 0.4 millira-
dians), and second, providing flexi-
ble receiver electronics that can be
optimised to particular climatic
and tactical situations. The Type
520 is packaged in a pre -aligned,
plug-in module for ease of
maintenance.
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BI-PAK BARGAINS
"IRRESISTABLE

RESISTOR BARGAINS"
Pak No Any

SOLO 100 50 CISill 100

SXI2
SX 13

SX 11

Desaphon Price

200
200
150 on.' 146.

5X15 100

V

Satisfaction or yOur money back
has always been BI PAC s

,,UARANTLE and it still is All these Sale
items are in stock in quantity and we will
despatch the same day as your
order is received

5040 :5., 'Arca Diodes -Switching like
194148 DO 35 All good -uncoiled Worth
doubleour race 45.75mA [1.25

5X41 250 Silicon Diodes -General Purpose like
00200 202 8401) 16 Uncoded
JO 100y 200mA Do 7 C1.15

5044 10 5A SCRs 1064 3 it 50v 3 . 100.2
200a 2 .400. Super value less than
price Et

5045 10 5A SCRs 1066 2 50v 2 I. 100. 4 II

200v 2 .400. All coded Brand new a
gneawavat C2

BARGAINS
5142

20 small In_ RedeleEnDisIo

S146

130013Aescsotaanegd _ular

wart

enn,ei,DeiodesS143

ani.oded Be'
4 Btaek Instrument inter5147 Knobs -r 29
Standard screw

Fit

0141
Chrome knobs

standard push

tit 15mm

SOON 2B0,,,Anrthed,S:deertcl.nObs

LI
LI

El

509

50,

LE

5 watt (RMSI Audio Amp
nigh Quality audio amplifier Module Ideal lot use in
record players rape recorders stereo amps and
cassette players etc Full data and back up diagrams
with each module

Specification
 Noe, Output 5 watts RMS  load Impedance 8 IC

 I requency response 50Hz to 25 Klit-3db
'r 70 my for full output  Input Impedance

r-,  Size 85. 64 . 30mm  total Harmony
drstor lion less than 5%

BI PAK S giVe awar price

£2.25
you could not Build one
for this price

"CAPABLE
CAPACITOR PAK S"

Pak Co Qtp Descripbon Price
5016 250 Capacitors Muted types II
SA17 200 P ef anuf Capacitors Miniature

'Ailed LI
5118 100 M:recl Ceramics 2201 390pl C1
5X19 100 M;.ed Ceramics 470p1 04 luf LI
5X20 100 Assorted Polyester/Polystyrene

capacitors LI
SX21 60 Mr re:11,280 type capacitors

meta, toil II
SX22 10 Electtolytics all sorts El
5123 SO Quality Electrorylics

50 I 00mtd CI
SX21 20 Taotaluo, Reads coned C1

maw 0,,nt Or *eight

5130 ; r .15,ry Plug to 2 Son ',cow army!,
sggi r . .1 5nim Plug to Phono Socket adaptor

AUDIO PLUGS, SOCKETS
AND ACCESSORIES

pieces of Audio Plugs Sockets and Connectors2 u to include DIN 180 2401 Inline 36 Pin
Speakers Pnono lack Stereo and Mono etc etc Valued
at well over E3 normal Order No 5X25 Our Price LI 50
per pak Guaranteed to save you money

SX26 3 Prs of 6 pin 2401 DIN Plugs and Chassis

Sockets 509
5127 I  Right Angle Stereo lack Plug 6 3mm plus

matching metal chassis mounting socket 309
SXI8 1 _a' 309
5129 . ,g ttet 29p

20p

lop

SEMICONDUCTORS FROM AROUND THE WORD

I 100
A Collection of Transistors Diodes Rectifiers Bridges. SCR

macs IC s both Logic and Linear plus Opto s all of

which ale current everyday usable devices

Guaranteed Value over 110 at Normal Retail Price

yours

t°1 £4 I 0 0 Data etc in

"er d'

pock

On Order No SX56

100

- 4.61 '"I'

BIPAK'S OPTO BARGAIN OF THE YEAR!
,eel at seer 110 -Normal Petaii-we otter you a pack of 25 Opto

_es to include LED s large and Small in Red Green Yellow and
sear 7 Segment Displays both Common Cathode and Common Anode

Pt US bubble type displays -tike 01. 33 Photo Transistors -similar to

.P11 Photo Detectors -like MEL 1 1 12 This whole pack of 25

E
...,,es will cost you lust

ROO 25 ,
AND we guarantee your money back rf you are not

completely satisfied FULL data etc included

Order No. SX67.

Sille051°.570,emEsentrgeillse

PaAinVdC cslito,vaenr7eded irolim7Sf

Se77401
7160

5158
25 Assorted

071. Gates 7100

515910 Assorted
lop flops

and 6151
SX60

2rOttAssated
Slider

Potentiometers
5X61

25 Assorted Potentiometers
Rotary Dual

etc5062 40 Assottea
Pre Sets Nor Vetetc

BI -PA K411

II EIM i A iii ',GIG ukty k ,AM) flat 01 it Alk /I kir,
BARU/MARI) ALA) All I PI l I) If I 04211 1,82 GIRO 388 'lltrti

0 :5 sit ANlr SOP PI R 0001 0 PG :IAGI AND PAyelNlr

LI

LI

LI

LI

Cl

CI

STILL MORE!

SLIDER POTENTIOMETERS
Plastic 40mm Travel Mono,

S163 5 .110 ohms
tin S167 5..87vls Log

Lin

516 5 . 11.1.in
Sliall 5 al

S165 5 s 22k Lin
S165 5 s 100k lin

S1665 .72k log
5170 5  1 megun

All at 50, pr pad -

51171 50 BC108 Fallouts
Manufacturers out of

spec onvonsor gain
'foulest

El
rd Fibre

5172 A muted bundle
of Copper clad Boa

glass and paper
Single and double

sided A
Li

tantastic bargain

BI-PAK 's COMPLETELY NEW CATALOGUE
Completely re -designed Full of the type of components you mount plus some

wry interesting ones you will soon be using and of course the largest range of

semiconductors for the Amateur and Professional you could hope to find

There are no wasted pages of useless information so often included in

Catalogues published nowadays lust solid facts r e price. description and
indi,iduai features of what we have available But remember Bi-Pak s poIrcr

has always been to sell duality components at competitive prices and THAT
NE STILL DO.

Ell PAK S COMPLETELY NEW CATALOGUE is now mailable to you You will be

amazed how much yOu can save when you shop for Electronic Components  -

a Br -Pak Catalogue Haw one by you all the time -it pays to buy 81-PAK

To receive your copy send 75p plus 25p P&P

Send your orders to Dept F7111 E11 PAK PO
80X6 WARE HERTS

A

5332 I  Standard lack Plug to Phono Socket
adaptor

MI 1 Toggle Switch SPST Miniature 125o 10A
S134 I Oct& Switch SPD1 Miniature 125v 108
S135 I  Rocker Switch SPDT Miniature 240v 5A
SIM I  Right Angle Mono lack Plug
5X37 20 pieces I 2 .1 Imm plugs and sockets

uBananal Matching colours and noes
5350 10 Assorted Switches Toggle Slide Roche.

Push Dutton

L

25p
100

409

40p
15p

LI

El

1FREEpA:
Gel

a II TREE PACK Orders

wet CIO excluding VAT Choose

Cl Pack free lot 2 50p1 add rt to

your order and save even rime

money This offer only applies to

this advertisement

this otter onty applies to this advertisement

7
IC SOCKETS

The lowest price ever.

aft

75p 13.00 15

80p £3.25 15.50

80p E3.25 E5,50

80p E3.25 £5,50

SX52

TO 2.

value C 1

5X53 I Power tinned Heatsink This heatsrnk

goes the greatest possible heat OP, ct'

in the smallest space owing to its

staggered tin design pre drilled

TO 3 Size 45mm square. 20mm high
S154 10-66 size 35mm .30mm412mm
5055 I Heat Efficiency Power Finned Erea

90mm  80rnm II 35mm High
take up to

103 devrce

1.50 each

40,
35p

5131

SX39

100 Silicon NPfl Transistors -all perfect

Coded mixed types with data and egyt

sheet No reiects Real value [2.50

12.50

MOWED. 65117 PS?.
Germ TO .3 Power Trans
60 vCB 84 Poss Replacement Ise
32 VCE 30W AD130/131/140 149

VE B file 30mrn 0E25,26. 28 35
2N3613,14/
17 2N 1533

eat Value at Op each or 2 tor El.

Use your cretin card Ring us on Ware 3112 and

get your order nen taster Goods normally lent 2nd

Class Mad

Remember pi most ail In at 151.1§ vow order

Total Postage add 509 per Total .der
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ELECTRON WE
CATALOGUE

82
(Ready mid October)

Improved ... updated and
a real money saver

Your instant link with today's forward trends
in electronic progress, your chance for quick
delivery of the components you'll need for
1982 projects - plus of course, Electrovalue's
vast and dependable stocks of basics -
resistors, capacitors, semi -conductors, pots,
connectors, meters, hardware and a massive
variety of items well arranged for swift
reference. In our new catalogue, computing
takes far more pages, and there is a sense of
urgency and service throughout to help you
when ordering.

Send 70p for your copy of Catalogue 82
by return. A reclaim voucher allows you
tp deduct 70p when ordering goods £10
or more.
When sending for Catalogue 82 please
marke CAT. 82 clearly on top left corner
of envelope.

This year it's better than ever!

DISCOUNTS
(On all items except some quoted NET or N)

5% on orders over £20
10% on orders over £50

FREE POSTAGE
in U.K. on orders £5 upwards

V.A.T. Chargeable on U.K. orders at prevailing
rate (15%)

ELECTROVALUE LTD., Dept. PW10, 28 St.
Judes Road, Englefield Green, Egham, Surrey
TVV20 OHB. Phone 33603 (STD 0784: London -
87). Telex: 264475.
Northern Branch (personal shoppers only) -
680 Burnage Lane, Burnage, Manchester
M19 1NA. Phone: (061) 432 4945.

I

To: ELECTROVALUE LTD., 28 ST. JUDE'S ROAD,
englefield green, EGHAM, SURREY TW20 OHB.

Please send me copies of Catalogue 82 at 70p

for which I enclose £

NAME

ADDRESS

CP2 10/20 watt 12v DC 2 inpc5
HORNS 8 watt £4.95 15 watt E8.95
25 watt £15.50 40 A 3'' £19.50
Also Range of Megaphones In Stock

MICROPHONES
U0130Hz 600, 50k Dual PA -Disco mic
0S255 Deluxe version
ECIAN326 600 ohm Mini Lapel mic.
Just 3 of 30 types in stock

QUALITY DOES NOT HAVE
TO COST VERY MUCH !

BECREIf
Hi-fi Speakers

All models
multi -speaker systems
With controls. attractive woodgrain finish RMS
ratings for 8 ohm.

New improved models

12.6017 4 speaker system 60 watts (90 watts
peak) 261/2" x 14y2" x 11" £99.95 pair

15.9015" 5 speaker system 90 watts (130 watts
peakl28' x x 11y," £135.95 pair

ON DEMONSTRATION TO CALLERS
Collection only
Usually a selection of good value Hi-Fi speakers
in stock - please call in.

TV SOUND FROM YOUR HI -Fl
(Mk III)
Kgn quality TV sound converter plugs into aerial
socket of your FM tuner 9 volt battery operated
(battery not supplied) Nothing to look at but
'UST listen'
 Fitted slow-motion drive (Mk 110
(UK Post etc. 65p)

On Demcn, a £11.50
10301 Edgware

PUBLIC ADDRESS
AMPLIFIERS AND
SPEAKERS

TA770 40 Watt 240v AC OR 12v pc 4 inputs
£62.50

TA660 60 watt 240v AC OR 24v DC 5 .np..ts
£96.50

TA306 30 watt 240v AC OR 12v DC 3 Inputs
£42.50
£27.60

£7.95
£12.95

£6.95

SEAS
SPEAKER
KITS
8 ohm

Professional sound hi-fi speaker kits with
high sensitivity 189-92d81 Extended
frequency response 1223' 50-20kHz: "253
35.25 kHz). Designed and made in Scandinavia
to the highest quality All supplied with
complete cabinet plans. Tweeters/crossovers/
leads etc.
* Hi-Fi 223 30/45 watt 3 speaker r system

£43.50 pair
* Hi-Fi 253.60/ WO watt 3 speaker 8" system

£34.50 each
* Hi-Fi 403 60/ 100 watt 3 speaker 10"5ystem

£44.50 each
* 603 80/150 watt 3 speaker 12" system

£64.50 each
(UK C/PE7.50 per pair)
On Demonstration to callers

MIXER AND /
GRAPHICS A
611307 10 x 10 Channel Stereo Graphic

,er Plus 4 Channel Stereo Mixer
£115.00

NONE Tape Ede Oriabar
INI Electronic Echo Chamber £75.00
SM1000 4 Channel Stereo Mixer (battery
operated) £18 95
SM500 5 Channel Stereo Disco Mixer Cab
mounting £49.95
SM3000 5 Channel Stereo Mixer £31.95
MS3219 Twin 100 watt Audio Output Meter

£12.95
3019 6 Range Sound Level Meter £22.95
GE131:15 10 Channel Stereo Graphic Egoism

PIEZO TWEETERS

t4U,
1/4'

Clean sound Very low distortion tweeters
No crossover required Suitable up to 103
watts - more in series
1 Mid -range horn for disco/pa/groups £6.95
2 Tweeter horn for hi-fi/disco/pa £5.50
3 Popular hi -ti and disco £4.40
4 Flat type hi-fi £3.50
UK Post Free
On Demonstration to callers

Stockists lor. Chassis speakers KEF
SEAS  AUDAX Plus huge range of
imported "value for money'. types
Also: Mixers' Mics Public Address
Equipment Hi -Ft and Disco
Graphics. In Car Graphics/
Boosters and Speakers
Plus: Huge range of test equipment

ORDER BY POST OR PHONE
Cubegate Limited

OR CALL IN

AUDIO ELECTRONICS
301 Edgware Rd. London W2 1 BN

rz--) Tel. 01-724 3564
'``-i" Also at Henrys Radio 404 Edgeware Rd. W2

L

INCLUDE VAT

FREE
Catalogue

send large
20p SAE
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INTERNATIONALI

CROSSOVER NETWORKS
Crossover filters play an enormously important part in the
quality of the sound you get from your loudspeaker; they
must be precisely designed to suit the characteristics of the
drive units, the enclosure and even the power amplifier being
used. This article gives some insight into the modern
approach to crossover design from the people who ought to
know - KEF Electronics. It's bad news for suck -it -and -see
home designers.

ALCOHOMETER
An entertaining little gadget for those readers who, like the
ETI staff, have a certain fondness for the products of
fermentation. This crystal -locked reaction timer will give a
digital display of your steadily deteriorating reflexes as you
imbibe at your local hostelry; although an accurate
indication of your sobriety, or lack of it, isn't possible (despite
our repeated attempts at calibration), it should prove to you
that alcohol affects your co-ordination and doesn't really mix
with driving. Alternatively you could play the new game
we've invented in the office, where a group of people sit
round a table with the tipple of their choice and an
Alcohometer. The first person has a drink, tests his reaction
time, places the Alcohometer back on the table and passes
the bottle to his left. The winner is the last person still able to
find the table.

COMPONENT TESTER
This handy little piece of test gear will tell you all you need
to know about your semiconductors. Designed with
simplicity of use in mind, it will test transistors, diodes, LEDs
and standard op -amps (eight pin DIP). Any transistors, small
signal or power, may be tested, and if you plug them in the
wrong way round this unit lets you know; once the leads are
sorted out it tells you whether the polarity is NPN or PNP. If
the transistor is OK the box bleeps at you, with a frequency
that depends on the gain - shorted and open -circuit devices
are also indicated. Similar information is provided for diodes
and LEDs; polarity, short, open -circuit or OK. Op -amps are
checked for adequate gain. Build one next month and you'll
wonder how you ever lived without it.

BODYWORK CHECKER
Is your body in good condition? Can you be sure it will stand
up under stress, or will it collapse if you ask too much of it?
Don't worry, we're not getting personal - ifs your car we're
concerned about. ETI fearlessly probes behind the paintwork
to discover how much of your vehicle is metal and how
much is plastic filler. The ETI Bodywork Checker is a small,
easy -to -use unit; you simply run its sensor over the bodywork
and two LEDs indicate whether it's GOOD or BAD. The
prototype was tested on a fleet of lorries and quite a few of
the drivers got upset at the results. An invaluable aid to the
second-hand car buyer.

Articles described here are in an advanced state of preparation.
However, circumstances may dictate changes to the final contents.

UNIVERSAL MEMORY
EXPANSION

Have you got a home computer? Then the chances are it's
based on the 6502, one of the most popular microprocessors
in current use. Are you poor, starving, and trying to decide
which piece of furniture to burn first this winter to keep
warm (just like us)? Then the chances are your computer has
fairly limited capabilities 8 to 16K of memory, say, and no
peripherals. Next month we can change all that with a
universal expansion system at a price that won't give your
bank manager apoplexy.

The system consists of a motherboard (containing the
decoding circuitry) and smaller plug-in boards which you
insert into multi -way sockets on the motherboard. The first
article will give full constructional details of the motherboard
and an 8K RAM module - in the coming months we'll
present other modules, including an EPROM card,
programmable sound generator, parallel I/O card and a low
cost disc interface. You decide which modules to fit, and
where; you customise your computer to suit your own
requirements. For ease of construction and a professional
finish, good quality double -sided plated -through PCBs will be
available, as well as complete kits of parts. This is the age of
computing - make the most of it with ETI.

LOOK OUT FOR
THE DECEMBER ISSUE

ON SALE NOVEMBER 6th
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'LES lampholders in red blue,
green, white 28p

45p 6V 50mA LES bulb 14p
45p 12V LES bulb 16p

Our catalogue
details our
range Send
42p in stamps

FREE with
orders over ES

=Rapid
?Electronics

Tel: 0322 863494
Hillcroft House
Station Road
Eynsford, Kent DA4 OEJ

CMOS
'  4001 13
4002 25
4006 80
 4037 18
4008 80

1 1

4012 25
4013
4014 7
4015 80
4016
4017 45

4020
4023

4024
4025
 4027
4028

85
25
40
18
35
80

TfL
7400 11
7401 11
7402 12
7403 14
7404 14
7405 17
7406 26
7407 26
7408 15
7409 16
7410 14
7411 20
7412 20

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

24
35
25
25
15

20
28
16
15
2S
27
27
27
17

7442
7444
7446
7447
7448
7450
7451
7453
7454
7460
7472
7473
7474
7475
7476

ii 81
a14. 70
4041 80
41 1 80

40
85
60
ea
so
16
16
16
16
16
25
zs
25
38
30

0
4050 40
4051 80
4052 80
4060 105
44066 35
4068 25

4070
4071
4072
4073
4075
4076

25
18

25
25
85

4061 25
4082 25
 4093 43
4510 85
4511 65
4516 90
4518 70

4,211
4517
4528
4529
4532
4585

70
110

75
135
120
go

COMPONENT KITS SOCKETS

7480
7482
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
74%
7497
74100

45
70

7
2'

/2

4
3.

3'

4
1

74107
74109
74121
74122
74123
74125
74126
74132
74141
74145
74147
74148
74150
74153
74154

65
65

100
75
75
45
75

30 74155
32 74156
28 74157
45 74160
MI 74161
40 74162
40 74163
40 74164

74165
74167
74170
74173
74174
74175
74176

60
60
43
60
60
60
60
60
60

180
165
60
65
70
55

74177
74179
74180
74181
74182
74190
74191
74192
74193
74194
74195
741%
74197
74198
74199

75
65
65

135
75
70
70
70
65
70
63
63
63
90
95

.5 tt Kit Contains 10 of each value from 4 711 to 1M
total ul /,511 rem SIP'S) 4110s. each.

Ceramic Capacitor Kit Contains 5 of each value from 22pF to
0 OluF (total 135 caps 13700 eads.
Polyester Capacitor Kit Contains 5 of each value from 0 01uF
to 1uF (total 65 caps ) 575p each.

1 Nut and Bolt Kit Total 300 items 1109 each.
25 6BA VI' bolts 25 4BA ' bolts
25 6BA ' bolts 25 48A ' bolts
50 68A washers 50 48A washers
50 A nuts 50 48A nuts

CAPACITORS AND RESISTORS

LINEAR ICM7555
L F351.

741 15 LF353
748 35 LF356
CA3080 70 LM301A
CA3130 90 LM318
CA3140 45 LM324

TRANSISTORS
AC126
AC127
AC128
AC176
AD161
AD162

107

25
25
25
25
40
40
10

108
C 1080

109
109C

C147
148
149

80 LM339
40 LM148
85 LM377
90 LM388)
25 LM381
85 LM382
40 LM387

50
90

150
80

120
120
120

LM14543
LM3900
LM3909
LM3914
1M3915
LM13600
NE555

40 NE556 55
50 RC4136 90
Ti) *SN78477 150

200 TBA800 BO
200 TBA810 95
120  TL081 30
17 TL082 70

71084
XR2206
ZN.114
1N1251

90
300
100
390

11C157 1

33C158 1

B(159 1

12 BC177 1

BC178 1

12 130179 1

8 *BC182L 8
8 HC1831 1i
9 'f3 -184L 7

BC2121 1

BC2131 1

BC214L
BC477
BC478
BC479
BC547 1

BC548 1

331.549 1

558
CY70

71
Y72

D131
D132
0139

140

1 BE X84 25
1 BFX88 25
18 BEY 50 23
18 BE 551 23
35 131552 23
35 13F24413 18
35 M12955 100
35 TIP29A 40

TIPIOA 40

TIP31A
TIP32A
T/P33A
TIP34A
TIP41A
TIP42A
TIP2955
TIP3055
Z1 X107

45
45
50
60
60
60
60
55
12

Polyester Radial leads. 250V C280 type
001, 0.015, 0022, 0.033, tip; 0.047, 0 068, 0.1, 73; 0.22, 93;
0.33, 13p; 0.47, 13p; 0 68. 2613; 1.0u, 23p.
Electrolytic. Radial leads
0.47/63V, 1/63V, 2.2/63V, 4.7/63V, 10/25V, 7p; 22/25V
47/25V, 43; 100/25V, 98; 220/25V, 14p; 1000/25V, 300.
Tantalum bead
0.1, 0.22, 0.33, 0.47, 10 0 35V, 128; 2.2, 4.7, 10 0 25V, 2111e;
22/16V, 77p; 47/6V, 27p; 47/16V, 70p; 100/10V, 90p
Polystyrene. 5% tolerance
10p -1000p Op. 1500p -4700p 8p. 6800p-0 01210p.

Resistors %W 590 carbon film 4 713 to 1051 Sold in packs of 10
per value 10p per pack.

VERO CONNECTORS
Size° 1 matna
2 5 x 1'
2 5 x 3 75'
2 S x 5'
3 75 x
VQ board

\en7r7= 100Single
Double sided
Spot face cutter

228
75p
115P
9Sp

168p

SOP
60P

105p

DIODES
194002 sp 1N4140 2p
1N4006 5p 400mW Anther Panel neon

11445401 15p reners 6p Red Panel neon

Please add 50p P. & P. on orders under £20 - Please add V.A.T. at 15% to total order value  Official orders welcome from schools, colleges, etc.

INDICATORS

DIN
2 pin
3 pin
5 pin
Phony

lack
2 5mm
3 51sirn
St'd
Stereo

Plug
9P

12p
13p
10p

10p
10p
lap
24p

1'8 pin
7.14 pin 9; 2 224 ry'l'i;

.16 pin 10p 28 Pin
18 pin 15p 40 pin
20 pin 18p

Soldercon pins 60p 100

REGULATORS

20o
22p
26p
12p

 78105 30 791_05 65
78L 12 25 .7905 50
78115 45 1'7912 45
'7805
7812

45
60

LM723
LM3177

40
180

 7815 45 .LM323K 350

OPTO
13mm red
3mm green

13mm yellow
5mm red
5mm green
5mm yellow

SP
14p
14p

SP
14p
14p

clips to
suit 3
or 5mm
LEDs 30p
pack 10

Rectangular LEDs
Red 16p
Green 17p
Yellow 17p
Dual Colour Red/Green

, 1905000 Sin CC
295777 transistor

SWITCHES

1mm 13p
4mrin 159

Red or black
probe clip

Socket
9P

10p
11p
12p

10p
9p

20p
25p

13p
17p

60p
90p
45p

Suhmin toggle
SPST 559 SPDT 60p DPDT
Miniature toggle
SPDT 80p SPOT centre off 90p
DPDT 90p DPDT centre off 100p
Standard toggle
SPST 35p DPDT 48p
Miniature DPDT slide 14p
Mm push make 15p push break 22p
1P12W 2P6W, 3P4W, 4P3W

35p rotary 5So.

* Same day despatch * Competitive pricesThe Rapid Guarantee * Top quality components * In-depth stock

SAFGAN DT -400 Series
BRITISH MAKE

DUAL TRACE 'SCOPES
1.

DT -410 10MHz DT -415 15MHz DT -420 20MHz
*CH1, CH2: 5mv/div-20v/div
*Time Base. 1 sec/div-10Ons/div
*XY Facility: Matched XY inputs
*Trigger: Level control, slope selec-

tion
*Auto, normal, 'TV triggering

*2 -Modulation
*CAL output IV 1KHz
*CRT1Graticule blue ruled 13°10 div (4"

*Size: H215mm, W165mm, D280mm
*Weight: 4 kgs.

AM.

PROBE IXI-REF-X10) C10 50

SAFGAN ELECTRONICS LTD
24 GUILDFORD ROAD, WOKING, SURREY

Tel: Woking (04862) 69560
Carriage: England Er Wales £6.50 + VAT. Scotland £3 5C -

London Stockist: Audio Electronics. Tel. 01724 3564
North West Stockist: Darom Supplies. Warrington, Cheshire. Tel Warr 64784

Avon Stockist: L. F. Hannay, Bath. Tel: Beth 24811
Cardiff Stockist: Steve's Electronics Supply Co., Cardiff. Tel 0222 41905

Chesterfield Stockist: Keys Electronics. Chesterfield. Tel- 0246 31696
Newcastle Stockist: Aitken Bros. Et Co., Newcastle. Tel: 0632 26729

Birmingham Stockist: P.A.T.H. Electronic Services, Birmingham. Tel: 021-3272339
Derby Stockist: RTS. Derby. Tel: 0331 412235

SaW144441.11

HONEYWELL P110101111TV
DElICTOB alter&
amplifier.lv D L , DM es
PHOTO CONDUCTIVE

U. tus. 11311 -power
cols cell. 600 W. lot
control circuits
Resistance 102 ohm to 4K
me. volts 240 Sue 11,2 i.
'lin
UNISON MICROPHONE
mto Ott- erne On Chan,.xi

muLiArap MODULES
L11171 L81119,, ,'' ''" AM EM

Front end
Pew ES75

Complete wan Data
L111111 ',pHs,
`1"1",

H.d &
& 0.4
r,,,.,

TIM all

ULTRA SONIC
TRANSDUCERS MIMS
Complete on 18,n
Screened cable. E1.73
eace oaos UM.
ULTRA SONIC
TRANSMITTER. Complete
Vell I unca sod lepuirS
I 51q, 1325.
FOSTER DYNAMIC
MICSIOINIONES. MO ohm

Moving

OIL Illenose
MOW

SWITCHES
Gold-plated contacts
Sealed base Ideal for pro-
lamming 6 -position at
I a 1 1 th a n h a II
manufacturer s once

MY
TSP

Will fit into 11 -inn dig

socket Ten at 160 ea per
i00 55p ea

elleelleilee coil
Coano1M 11.75On chews
Pen

U.N.F. MODULATORS

Latest type. achustabte.
Weet for computers

Sue 3021/2.1 inch

Only 42.16

In screened case

LM310 Amplifier TSel
14431844 St-SIPA Op Amp

Ell@
11/1323K. Sy 3.amp. rolls,

LM31014 0011, Follower
Amp E12 1:1

LM3111.1 High Part Volt.
comparator E16

LM3114N, 5 -watt Amp 6128
1M3936 Duel Comore°,

WO'

CRYSTALS COLOUR

4 413619 nits 1125
Miniature type sealed

TV

1111.
CHIPS
21024SO ns (1 CO
2114300ns (1 76
1116200 n s 0150
1132 45C ^ s DSO

7906 Voltage Regulator
I amp 70220

Negative - Motorola

IIIP

MONSANTO
Malt inch

1 Deeflef
High InlenSde

El loch
set o1 a D so

Common anode
III Pin Doi Package

STEREO CASSETTE TAPS
HEADS Qualm,-
epl.eernent for most

reCOrderS welt mounting
plate Record Replay E2-10

NIAIMIOTT TAPE HEADS
(honer track

IV S113 Record.RePlay
leach) f2.80
XRPS36 Record'Repley
leschl an
XES11 Erase teach) f1.0)

NEWLETTYACKARD
OISP1AYS

hitGly

EFFICIENCY
AND VERY BRIGHT 117

Only El 81 each 2
Set of 6 tOr ES

/4alt.onCh red common C.
Mode will replace D1.707

11-om C61

El- M tOLA 5
+ 5- TT CAR

0
A RS
WATT CAR STEREO

AMPLIPIERS
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TELECOM
TURNROU
The British Telecommunications Bill
becomes law this autumn. Tina Boylan
investigates its implications for the
poor Buzby-berated consumer.

The Post Office has been running Britain's telecom-
munications since their inception. British Telecom
(BT) is the name of the subsidiary responsible for this

aspect of our countrVs communications and has total respon-
sibitly for approving, supplying, installing and monitoring all
equipment for use in the UK. This effectively gives them a total
monopoly, which infringes both UK and EEC law. This situation
has brought about the necessity for new regulations governing
communications in Britain.

Liberalisation
On 21st July 1980, the Secretary of State for Industry, Sir

Keith Joseph, announced a proposal for relaxing the BT
monopoly. Part of his statement included:

"We are going to allow people more freedom to use
British Telecommunications circuits to offer services to
third parties which are not currently provided by British
Telecommunications, for example in the data processing
field. I expect this change to lead to a significant growth in
information, data transmission, educational and enter-
tainment services provided over telephone circuits and to
the emergence of new business. I have also decided to
commission an independent economic assessment of the
implications of allowing complete liberalisation of what
are commonly referred to as value added network ser-
vices"

The 'independent economic assessment' referred to in the
speech was started in September 1980, after the Department of
Industry commissioned Professor Michael Beesley to under-
take it and it is his report, completed in January 1981, which con-
stitutes the basis of the British Telecommunications Bill which is
due to become law at the end of November this year.

In order to compile the report certain terms of reference
were used viz:
To examine the scope for, and means of realising, profitable
leasing of the network to users who would have unrestricted use
of the capacity to provide services, taking account of:

a) the need for such arrangements to operate to the
benefit of the consumer;
b) the effect of such arrangements on BT's present pric-
ing structure and profitability.

During the course of the three month study, evidence was
heard from many organisations and individuals, both in the UK
and abroad, where communications networks are run different-
ly.

Findings
British Telecom put the case that there should not be

freedom to resell, because of estimated losses in revenue from

FEATURE
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SERVICI.

The Corporation

Power, and
duties of the Corporation

The range of telephone attachments currently available from British
Telecom.

trunk calls being diverted to leased lines. They also believe that
resale would deny the advantages of what they consider to be
their natural monopoly, and that competition would ultimately
increase costs.

Another of their arguments was that design standardisation
and compatibility would cause problems. However, the
Beesley report refutes these arguments stating that prospective
losses which BT has estimated are exaggerated, particularly as
they do not account for the price rises recently announced,
which are effective from November 1981. The arguments over
standardisation and compatibility were also considered to be
easily solvable.

Although BT is constrained through Government policy on
prices and investment (which is in itself economically incom-
patible with freer competition) it was still decided that even
with these constraints maintained there would be a net profit
from resale.

From the consumer's point of view, evidence was gained
from European countries and the United States that liberalisa-
tion of voice services and development of highly advanced data
transmission are closely connected. For example, the USA is the
most liberal of all the countries surveyed and is also the farthest
ahead in the non -voice data services. Its projected rate of
development in the next few years is also expected to exceed
that of the larger European countries.

British Telecom also felt that royalty payments would help
to decrease their losses, but this suggestion was rejected by the&
report because of the conditions it would impose on the lessee.
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Instead tariffs would be set by BT alone, which would not
discriminate between customers according to whether they in-
tend to resell circuit capacity. In any case, if allegations are
made against BT of discriminatory treatment they would be
referred to the Department of Industry for independent assess-
ment.

Here On In
The findings of the report and the subsequent Bill seem

quite straightforward, but in real terms how will they be im-
plemented? What effect has the Bill already had on interested
parties, and what is already being done behind the scenes at
British Telecom?

In the area of data transmission, things are already happen-
ing fast, as various companies jostle for position in a race that
they consider has been neglected by BT in the past. An example
of this keen attitude is shown by a consortium formed by the
companies of Cable and Wireless, British Petroleum and
Barclays Merchant Bank. This triumvirate aim to establish a
new service called 'Mercury, which they hope to start just as
soon as the new liberalisation comes into effect

Mercury will be based on a system of fibre optic networks
employing Inter -City trunk routes throughout the UK. The op-
tical fibres will be laid alongside existing British Rail Inter -City
railway tracks, using their existing ducts. The advantage of this is
that no planning permission will be needed to lay the new links.
The service uses bit -streams of 64 kilobits compared with 9.6 KB
for conventional copper cable transmission. Each stream can
be subdivided into separate voice channels, allowing nearly
1,000 phone calls to be carried down each hair -thin strand of
glass. They can also be used as wideband circuits for very fast
data transfer speeds.

Once the transmissions have left the railways they will be
transferred by microwave (eventually satellite transmissions
will be used over distances greater than 400 Km) and then
(hopefully) will be interfaced to BT's PSTN (Public Switched
Telephone Network) using the proposed leased private lines.

One of the new range of office telephones soon to be available from
British Telecom.
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A map of England showing the proposed Mercury network.

If's And But's
The consortium of the three companies hope to have their

service running by mid 1983, but this timescale greatly depends
on BT's willingness to implement the Bill speedily. The chances
are that they will procrastinate, only partly because of dif-
ficulties in the administration needed to allow a successful and
smooth transition into competition. Not surprisingly BT are ag-
grieved that a system like Mercury will 'cream off' the lucrative
trunk network traffic, which currently subsidises the loss -
making local networks. British Telecom also allege that Mer-
cury will slow down their change to the new 'System X' ex-
changeds, which will take over from the present Strowgers
which have been in existence since 1920.

Mercury, however, will undoubtedly supply a better ser-
vice in an area where existing services do not reflect the latest
technology; increased prices do not reflect improved services;
very high speed data transmission is simply not available and
new circuits or re-routes are not available at short notice.

The consortium must also have a licence from the Home
Office to use microwaves before the end of the year so that they
can begin to order apparatus and fibre. So far this licence is not
forthcoming.

It would be unfair to judge BT too harshly in the light of the
Mercury project without also mentioning their plans for fibre -
optic links, for they too will be converting their trunk networks
during this decade, though their projections are slightly less op-
timistic. They estimate that by 1990 over half the UK long
distance network will be fibre optic. They also stress that any
benefits to private operators using fibre optics are due to their
own research and investment in this area.

The Mercury consortium are also testing a plan to use laser
and microwave communications betwen specific buildings
over short distances in the London area. Again licences are
needed before these can be used, and again British Telecom are
setting up plans for their own rival network on the same lines.
These will effectively become secondary networks in the large
cities of the UK.
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Nearer Home
In our everyday contact with British Telecom changes will

also occur, mostly in the supply of equipment from other com-
panies.

The range of telephones currently on offer from BT in-
cludes models from outside manufacturers, including some
foreign ones. These models are included because BT considers
that they conform to their current standards and specifications.
Once the Bill is made law, BT is determined that there will not
be a 'free for all' in the supply of any and all types of telephone
attachment. BT is, at the moment, negotiating terms and stan-
dards for the supply of telephones, as well as organising an in-
dependent body to monitor them.

It is expected that immediately after the Bill is passed at the
end of November, BT itself will administer this aspect until a
purpose -designed body can be initiated. It is not expected that
this body, which will probably be part of the BEAB (British
E lectro-Tec hn ica I Approval Board) or the BSI (British Standards
Institution) will be in existence until early next year, when they
will take over from BT.

Even with these integration plans imminent, not all the new
equipment will become immediately available. The Depart-
ment of Industry Consultative Committee on Telecommunica-
tions recommends the phasing in of new equipment over a
period of about three years. This is in order to create an orderly
transition into the competitive environment, where new sup-
pliers as well as BT itself will have an opportunity of researching
new products as well as improving the old ones over this transi-
tional period.

The phasing is expected to follow roughly this pattern;

Phase 1, First Year
Internal wiring
Jack plugs (and hence sockets)
Telephone handsets, based on 'special range' specification, and
intelligent telephones
Explosive atmosphere telephones
Telephone answering machines
Modems and, where appropriate, multiplexors
Callmakers (ie repertory diallers)
Flexibility switches and patching frames
Network management systems

Phase 2, Second Year
Lift telephones
Weather telephones
Multiterminal telephones
Trunk barring devices
Bells
Diversion switches
Flexibility, fallback devices
Teleprinters
Radiophones
Radio paging receivers
House exchange systems (Keyphones)
Key and lamp units
Call diversion equipments
Alarms using PSTN
Specialist telephones (eg for the handicapped)
Loud speaking telephones

Phase 3, During Third Year
Conference telephones
Cordless telephones
Private payphones
Private meters
Private branch exchanges (including ancillary equipment such as
automatic call distributors, or other items where they arise)
Private Telex branch exchanges
Facsimile machines
Other interconnect equipment (eg control and processing equipment
for radiophone services)
Error detection units
Autosender
Broadcast units

British Telecom is obviously concerned that any future stan-
dards for equipment supplied for use in conjunction with their
apparatus will give the consumer the highest quality of
transmission and reliability.

Stepping Up
But why is all this closely monitored standardisation

necessary, you might think? Any why this 'orderly transition'
business? After all, it is already quite easy to obtain telephones
which are not BT approved in high -street shops throughout the
UK, and there does not appear to be any problem getting them
wired in.

Telecom is aware of this problem, but until now has tended
to turn a blind eye to it. This may be because there is no legisla-
tion which allows them to prevent this equipment being sold,
their only power is to prevent you using it on their lines.

Or is it?
British Telecom, in association with the Newspaper

Publishers' Association have, until now, effectively prevented
any advertising of illegal equipment such as answering
machines and private telephones. They have managed to do
this partly because, in order to advertise it, there would have to
be a warning included saying that it was not suitable for connec-
tion to the UK system. Doing this would render the advertise-
ment invalid, so the association agreed not to accept any adver-
tising from them.

If equipment is bought from an illegal supplier and the im-
pression is given that it can be connected, then action can be
taken through the Trading Standards Officers under the Trades
Descriptions Act by BT, or by the purchaser himself under the
Sale of Goods Act. BT's only effective power is to withdraw the
telephone service after 48 hours if they find an illegal telephone
in your possession and you refuse to disconnect it.

Recently BT has decided to enforce their (limited) powers
strongly over these illegal phones. In a directive to their
employees as well as free pamphlets for the public (you may

One of the new range of British Telecom hand-held phones.
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have had one with your telephone bill) they emphasise the risks
to their staff of corning into contact with wrongly connected ap-
paratus as well as the damage it can do to the network, even
though there is no evidence to back up this assumption. It also
emphasises that once the Bill is law, customers will not be
allowed to connect apparatus without their approval. They also
stress the point once more of the importance of 'orderly transis-
tion'.

Despite the fact that illegal suppliers cannot advertise their
products, BT itself is investing £100,000 in advertising in the Dai-
ly and Sunday newspapers - some might describe this as
saturation advertising - maybe BT is more than a little worried
about what will happen once the flood gates of reform have
been opened.

All Sewn Up
British Telecom is currently experiencing some very bad

publicity, and the public is in uproar about what can only be
considered to be inconsistencies in their policy. The first storm
of protest was towards the end of August, when price increases
due to start at the end of November were announced. Some of
these effectively totalled 115%. Coincidentally the Bill is to be
made law at exactly this time. Approximately two weeks later it
was announced that BT's profits for the year totalled £180.7
million (the figure was described by the Government as lower
than expected).

A BT spokesman, when asked to comment about the Bill
and its effects, pointed out that it was not BT's idea, but
something the Government had decided although BT had to
put it into action. Perhaps with the General Election only three
years away, BT are hoping to stall liberalisation plans long
enough to see a Labour Government in power. They, after all

are not quite so keen on free enterprise as the Conservatives.
With a few delays here and there, perhaps the third stage of their
integration plan will not even have started when the Election
comes round, and afterwards may not need to be started at all.

It seems only time and experience will tell how smoothly
and quickly we will get our improved telecommunications net-
work, and hopefully the consumer will not be the last party con-
sidered in the legal wrangles which are bound to ensue
whatever happens.

The Newspaper
Publishers Association

Limited.

6 BOUVERIE STREET

LONDON EC4Y BAY

TELEPHONE:
01-585 8132

REPORT on a Mooting wtth

Use

Tolecommunications,

.

4111.4

Post Office

..........

British TelecomCertified

...................

M1

Attachments
Three

Mr M

Mr J This pamphlet
explains why apparatus

attached to telephone exchangines
is

Ch Eli certified by British
Telecom and why uncertified

apparatus should not beused by
Sec the public

a oV
t of ola,e; the w,ry in which certification

would change under theeel they hex been misled

Guv.mmer,,
current proposals and suggests

remedies availabte
to users who.Mr Why telephone

apparatus is certified by British TelecomOf This ensures

Ta  Technical
compatibility with our complex network

of switching. ,ignallIng
and transmission equipment

 Minimum risk of causing injury to ,ur
1.1,1 Other users'

Imes are not sub. Connection

ADVERTISING DEPARTMENT

ON T' TELLY
The domesticated television set is no longer the simple
device of Baird's dreams. It doubles up as a personal
computer terminal, video games display and home movie
projection system. To add to its workload there is the
Teletext information system, the first of the two main
information networks that we'll be taking a look at over
the next couple of months. How the system has developed
over the last five years and what its future is likely to be are
just two of the topics to be covered in the next issue of CT.

A CRACKING SUCCESS?
Triumph Adler's new small system, the Alphatronic,
certainly looks to be a winner on paper. It has inspired a
number of software houses to produce business oriented
packages for it but it could also fit into the serious
personal market too. Our reviewer has been using the
system for an extended period and reveals his discoveries
about its strengths and weaknesses as a machine for
serious use.

YOUR FIRST BYTE?
Judging by the amount of correspondence we receive
from people who read the magazine but who don't yet
own computers, there seems to be a need for an
introductory series to computer programming. Starting
next month we present just such a series which, in catering
for the complete novice, will introduce simple
programming techniques plus a few clever tricks for the
more advanced computerist.

SPEAK UNTO ME
Some months ago we reported on the National
Semiconductor's DIGITALKER system. There are now
several complete systems that use this chip set for low-
cost speech synthesis, and next month's Special Report
takes a look at one such unit produced by a new British
company. The unit has plug-in compatibility with one of
the most popular personal computers as well as having
optional interfaces for many of the other machines on the
market.
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150p
40p

350p
70p

120p
75p

620p
150p

18p
55p

420p
120p
156p
144
424
2609
500p

110p
2409

1250p
600p174

1759
750p
204
250p
2009
200p
200p
150p
300p
200p

90p
100p

90p
300p
350p
175p
300p
320p
225p
570p
100p
250p
300p
325p
320p

45p
75p

130p
114

714
1009
300p
300p
110p

2259
135p
3514
654
200p

TRANSISTORS
AC126 2514
AC127'8 20p
AC176 25p
AC187/8 25p
AF116 50p
40149 70p
A0161/2 45p
AU107 200p
BC107/8 13p
BC109 14p
BC117 20p
BC147/8 9p
BC149 10p
BC157/8 10p
BC159 llp
BC169C 12p
BC172 12p
BC177/8 17p
8C179 lip
8C182/3 10p
81184 11p
BC187 30p
8C212/3 llp
BC214 12p
BC237 15p
BC327 16p
BC337 16p
BC338 16p
8C461 36p
8C477/8 30p
BC516/7 40p
BC5478 16p
BC548C 9p
BC549C 18p
BC557E1 16p
8C559C 18p
FICY70 lip
BCY71 r2 22p
1313131/7 50p
80135/6 54p
80139 56p
BD140 60p
80189
80232 95p
80233 75p
80235 95p
EID241 70p
EID242 70p
8D956 200p
89200 32p
867448 35p
092568 70p
89257/8 32p
89259 36p
BFR39 25p

13FR40 25p
89841 25p
BFR79 2Sp
899180 25p
BFR81 25p
BFX29 40p
139X30 34p
89/034/5 40p
BFX86/7 30p
BFX88 30p
BFW10 90p
89950 30p
86151/2 30p
BFY56 33p
86990 90p
EIR939 46p
8SX19/20 24p
BU104 225p
BU105 190p
BU108 250p
8U109 2259
8U126 150p
BU1804 1209
BU205 2009
BU208 200p
8U406 145p
E 300 50p
E308 SOp
E310 50p
MJ2501 226p
7.1.12955 90p
MJ3001 225p
MJE 340 110p
MJE2955 100p
MJE3055 70p
MPF102 46p
MPF103/4 40p
MPF105,6 40p
MPS6531 50p
MPS6534 50p
MP5406 309
5175412 50p
MPSA13 509
MPS420 50p
MPSA42 50p
MPSA43 50p
MPS456 32p
MPS470 SOp
MPSUO6 63p
MPSUO7 609
MPSU45 90p
MP5U65 79p
0C28 130p
0C35 130p
TIP294 409
TIP29C 56p

TIP304 411p
TIP3OC 60p
TIP314 58p
TIP31C 62p
TIP32A 68p
TIP32C Up
177334 90p
TIP33C 114p
TIP34A 115p
TIP34C 1609
TIP354 225p
TIP35C 290p
TIP36A 270p
TIP36C 340p
TIP41A 66p
TIP41C 78p
117424 70p
717421 82p
111454 160p
TIP120 120p
TIP122 1309
TIP142 1309
117147 1309
TIP2955 711p
11144055 70p
TIS93 30p
ZTX108 12p
ZTX300 13p
ZTX500 15p
210502 114
ZTX504 30p
7144574 2509
2N696
214697 25p
214698 46p
2N706A 30p
2N708 309
214918 469
214930 lOp
2141131/2 35p
2N1613 26p
2141711 25p
2142102 709
2N2160 350p
2N22194 30p
2N22224 30p
2N2369A 25p
2N2484 30p
2142646 45p
2142904/5 30p
21429064 30p
2N29074 309
2147976 9p
2143053 30p
2N3054 66p
2N3055 54p

2N3442 1409
2N3553 240p
2N3584 250p
2143643/4 4119
2N3707/7 129
2143704/5 12p
2143706/7 14p
2N3708/9 129
2143773 300p
7143819 25p
2N3820 501/
2143823 70p
2N3866 90p
2N3902 700p
2N3903/4 18p
2N3905/6 20p
2N4037 65p
2144061/2 113p

2N4123/4 27p
2144125/6 27p
2144401/3 77p
7144427 90p
2N4871 60p
2N5087 27p
2N5089 27p
2N5172 27p
2145191 90p
2N5194 90p
2N5245 40p
7N5296 5Sp
2145401 SOp
2N5457/8 40p
2N5459 40p
2N5460 60p
2145485 44p
2N5875 250p
2146027 48p
2N6041 160p
2146044 160p
2146052 300p
2146059 325p
2746107 8Sp
2146247 190p
2N6254 130p
2146290 65p
2N6292 65p
25C1172 150p
2SC1306 150p
2SC1307 250p
2SC1957 90p
2SC1969 200p
25C2028 120p
2SC2029 250p
25C2078 200p
314128 120p
3N140 120p

3N141
3N201
314204
40290
40361/2
40408
40409
40410
40411
40594
40595
40673
40871/2

114
1109
1209
250p

75p

100p
100p
300p
120p
124

75p
100p

6A 50V 80p
6A 100V 100p
6A 4009 120p
10A 400V 200p
254 4005 400p

ZENERS
2 7V.33V
400mW 9p
1W 15p

DIODES
89177 12p
8YX36 300 20p
0A47 9p
0481 15p
0485 15p
0490 9p
0491 9p
0495 9p
04200 9p
04202 10p
1N914 4p
1N916 7p
1144148 4p
1144001/2 5p
1144003/4 6p
1144005 6p
1N4006/7 7p
1145401/3 14p
1N5404/7 19p
15920 9p

TRIACS
PLASTIC
3A 4005 60p
6A 400V 70p
6A 500V 88p
84400V 75p
84 500V 95p
12A 400V 85p
12A 5005 105p
164 400V 110p
16A 500V 130p
128000 130p

HEATSINKS
For 70220 Volt
age Rags and
transostors 229
For 705 12p

BRIDGE
RECTIFIERS
1A 50V 19p
IA 1009 209
IA 400V 25p
IA 600V 309
2A 50V 30p
2A 100V 35p
2A 400V 45p
3A 7005 60p
3A 6005 72p
4A 1005 95p
4A 400V 100p

THYRISTORS
14 50V 70p
14 400V
34 400V 100p
84 600V 1409
124 4009 160p
16A 1009 160p
16A 400V 190p
87106 110p
C1060 40p
MCR1O1 36p
TIC44 27p
2143525 130p
2N4444 140p
2145060 34p
2145064 40p

LOUD-
SPEAKERS
Size
272 648 80p
272 BR 80p

8F1 909
172 8R 100p

MODULATORS
6MHz UHF 375p
8MHz UHF 450p

VOLTAGE REGULATORS
Fixed Plasm TO 220

14
5V '83., 50p

120 18'. SOp
15V 75.', 55p
18V 781.-. 55p
24V 78.4 55p
10091A TO +

SV 78L 30p
179 78/ , 30p
Sy n, 30p

OTHER REGULATORS
170309K 135p
LM3177 200p
LM323K 500p
1M723 37p

ye
7905
7912
7915
7918
7924
79105
79117
79115

78HGKC
78H05KC
78MGT2C
79HGKC
11497

55p
55p
55p
70p
70p
60p
60p
60p

600p
550p
135p
604
300p

OPTO-ELECTRONICS
2557-'7 45p
OC,r' 180p
OFF' 2 120p

OPTO-ISOLATORS
11074 1309
MCT26 100p
MCS2400 190p

LEDS
0 125
11132 55p

/209 Red 13p
1,12110, 20p
'L212 Ve 25p
-1216 fled 18p

DISPLAYS
3015F 200p
DL704 140p
D1707 Red 140p
FND357 120p
FND500 110p
FND507 110p
MAN3640 175p
MAN4640 200p

ORP60
ORP61
11178

TIL111
TI1112
71016

0 266
T11220 Red
T11222 Gr
111228 Red
Rectangular
LEDs IR.
NSB5881
TIL311
111312/3
111321 2
711330
7750-60

DRIVERS
9368
9170

'

,JDN6 '84

120p
120p
55p

90p
90p
90p

16p
lip
22p

30p
570p
600p
110p
130p
144
200p

250p
300p
320p
320p

MEMORIES
2101 41
2102-21
21078
2111-0
2112-4
21141
2114.21
4027-3
4044
4116
4118
5101
61161150ns)
8514-45
6810
ROM/PROW
71301
705188
746287
745471
745571

CPUs
1802CE
2650A
6502
6800
6802
6809
8080A
80854
1 NS8060
TM59980A
zsci
280A

EPROM,
1702A
2708
27161.5V1
2532
2732

SUPPORT
DEES
3242
3245
6522
6532
6824
6845
8850
6852
6875
8154
8155
8205
8212
8216
8224
8226
8228
8251
8253
8255
8257
8259
8279

400p
120p
500p
300p
300p
1300
160p
300p
700p
200p
500p
304

El
E4

200p

700p
225p
350p
650p
650p

750p
El6

450o
370p
5009

1200p
450p
550p

10009
E20

370o
500p

5000
3009
400p
604
600p

9009
4514
504
775p
160p
E10

11109
250p
604
950p
900p
3209
1909
1909
2509
2509
2509
4009
1100p
400p
8009
800p
950o

TMS99 8
ZEK)P10
2804P10
Z8OCTC
ZBOACTC
2130ADART
280ADMA
280510-1

UART
AV -3-1015P
AV -5-1013P
IM6402

CHARACTER
GENERATORS
RC) 3 2513 UC

750p
RO 3 2513 L C 700p
SN745262AN EIO

KEYBOARD
ENCODER
AY -5-2376 700p
74C922 500p

CRYSTALS
32 768KHz 250p
100KH: 300p
200KHz 370p
1 CIMHz 1209
1 008MHz 350p
1 8432MHz 250p
2 00MHz 250p
2 45760MHz 250p
3 276MH: 750p
3 5795MHz 17Sp
4 00MHz 260p
4 194MH: 250p
4 43MHz 125p
5 OMHz 250p
6 OMHz 250p
6 144MHz 250p
7 OMHz 250p
7 168MHz 250p
8 00MHz 250p
8 867MHz 250p
10 00MHz 250p
10 7MH: 250p
1P OMHz 350p
16 00MHz 250p
18 00MH: 250p
18.432 250p
19 968MHz 390p
26 690MHz 300p
27 145MHz 250p
38 6667MHz 350p
48 OMHz 300p
55 5611Hz 400p
116MHz 3509

POA
404
450p
400p
500p

E12
E20

300p
350p
450p

LOW PROFILE DIL SOCKETS BY TEXAS
8 p,n Sp 113 pm 16p 24 pin 24p

14 pin 10p 20 pan tilp 26 OM 26p
16 pm lip 22 pin 22p 40 9,n 30p

ZERO
INSERTION
FORCE SKT
24 pin E6

WIRE WRAP SOCKETS BY TEXAS
8 pin 24 18 om 509 24 pm 700

14 pin 35p 20 P, 609 28 pin 809
16 pin 40p 22 {PP 65P 40 CP, 1009

COUNTERS
74C925 550p
74C928 600p
MK50398 EB
ZN 1040E E7

TTL & ECL
MC4024

325p
MC4044

325p
10116 70p
10231 350p

HEADER
PLUGS
14 pin 40p
169.n 509
24 pin 90p
40 pm 250p

DISC IC
FD1771 £20
FD1791 £30
WD1691 £15
WD2143

550p

* SPECIAL OFFERS *

2114L145Ons)
2716 1 * 5V)
41161200ns1

1 24
1.00
2.50
080

25 99
0.95
2.25
0.70

100
0.90
2.10
0.65

ACORN ATOM. Supplied with full size
OWERTY Keyboard, 8K ROM, 2K RAM and can
be expanded to 12K ROM. 12K RAM. Included
are UHF Modulator for connection to domestic
TV and Free manual on Programming in BASIC
or Machine Code.
Kit E129. Built E150. P&P f2.50.

UK 101/OHIO II
TWO BOARD HARDWARE

INTERFACE
DECODING BOARD plugs into UK 101/OHIO II
socket to provide 16 bit user port plus a wide
variety of decoded lines for interfaces (inc. full
decoding for AY3-8910/12 PSGI and a 40 -pin
socket for further expansion. Kit E27.50.
Analogue Board plugs into decoding board to
provide D/A converter. 8 -channel multiplexed
A/D converter, AY3-8910 PSG plus 6522 timer
IC allowing complex timing and counting func
tions, plus 16 -bit port. Kit E39.95.
Reprint of 'P.E." articles £1 - SAE.

SOFTY: INTELLIGENT EPROM PROGRAMMER
Ideal software/hardware tool. Develop your programmes,
debug/verify and then commit them to EPROM.
Ready -built for 5V EPROMS, E169

MEMORY EXPANSION PCB
A low price versatile system for ACORN ATOM, UK 101 and
Superboard. Compact memory expansion PCB. 8K RAM 121141 plus 4
EPROM sockets for 2716. 2732 or 2532 EPROMS. Alternatively these
sockets can be used for 2K static RAMS giving further 8K of RAMS.
Plated thru holes. Fully decoded and buffered lay -out. Professional
finish. Interfacing instructions supplied. PCB E12.50.

ADD SOUND TO ZX80/81 PLUS RELAY
CONTROL AND LIGHT DETECTION

* ZX80/81 USER PORT *
las described in "P.C.W." Oct. '81)

Port module plugs directly into ZX80 or 2X81 to provide 8
input and 8 output lines. These allow input of data from
switches, photocells, boy -stocks, etc., and control of up to 8
relays. Also 7 -segment LED displays or LED lamps may be
used and solid-state buzzers may be directly connected to
the port. Variable tone audio output may be produced. The
port is accessed by simple PEEK and POKE commands.
The port kit includes plugs, sockets, double -sided PCB and
all components. Price £11.50. Software and application
sheet 40p - SAE.
MANY TYPES OF CONNECTOR SYSTEMS NOW

STOCKED. PLEASE INQUIRE.

Please add 30p P&P & VAT 15%

Government. Colleges. etc Orders accepted

CALLERS WELCOME Satwae
Mon Fr. 9 30 5 30

It t. 0

TECHNOMATIC LTD.
17 BURNLEY ROAD, LONDON NW10
(2 minutes Dollis Hill tube station) (ample street parking)

1 15,0/I 0 6 I 2800
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MASTER
ELECTRONICS

NOW!
The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.
You will do the following:
Build a modern oscilloscope
Recognise and handle current electronic

components
Read,draw and understand circuit diagrams
Carry out 40 experiments on basic

electronic circuits used in modern
equipment

Build and use digital electronic circuits
and current solid state 'chips'

Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

Newat?NewCareer?NewHobby?Getinto Electronics Now!
r EM -------------

Please send your brochure without any obligation to I am interested in: ET1,11,82,

COLOUR BROCHURE NAME

ADDRESS

COURSE IN ELECTRONICS
as described above
RADIO AMATEUR LICENCE
MICROPROCESSORS

LOGIC COURSE

OTHER SUBJECTS

IPOST NOW TO
BLOCK CAPS PLEASE

driti_sh National Radio &Electronics SchoolReadingBerks. RG1 11311j
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Get a great NEW deal from

Marshall's
A MARSNALL ILONDON, LTD
KINGSGATE NOUSE
KINGSGATE PLACE
LONDON MT 476
MAIL ORDER 01 624 151L7 240R SERVICE
INDUSTRIAL SALES 01 326 1009

ALSO RETAIL SHOPS AT
32S EDGWARE ROAD. 10440014 *2 01 723 4242
SS WEST REGENT STREET. GLASGOW 041 332 4133

WE TAKE ACCESS - AMERICAN E APRESS - IARCLTCRD CARD - DINERS

PLEASE ADD POSTAGE/PACKING 60p UNLESS STATED
ALSO 15% VAT ON TOTAL

RECHARGEABLE NICKEL CADMIUM BATTERIES & CHARGERS

TYPE VOLTS AV. CAP. PRICE

S101 (HP7) 1.25 0.5AH 0.13
Sub C (HP11) 1.25 1.2AH £1.91

Sub D (HP2) 1.25 1.2AH £2.14
Penlight 4 Charger for 1-4 HP7 £5.50
Combibox FW61 Charger for HP7, HP11, HP2. £14.40

LINEAR INTEGRATED CIRCUITS

AT2613 3.95
CAXG4 210
CA3049 75
CA3053 50
CA3064 2 CO
CA3075 2 C6
C.A30/6 1 70
CA3009 2 OD
05112126 2.06
171611264N 6 16
ISPIA5000 17 50
1F133IN 2.95
1313741H 54
1.191370 11 52
1.54301A11 72
41430411 135
4193177 1.50
10432044115 1.30
0532010124 1.30
164320712 116
1/3020124 I.85
1.1433711 115
124337159 110
41.1114113 77
1.14341924
L54342912 AG
1.1.4348 50
161360/1 550
164380014 75

16438I43 1 44
1161303 160
LATTN 95
10434015 25
104716 96
41.1723CN 85
161723C 14 80

164741G8 .20
LM741C14 57
1.61623 44
164146543 44
1.011801 204
101E01 37s
051872 3 75
1143914 220
1153915 2.20
1.67713240C I 50
115711.12CZ 50
1.61871.15CZ 10
U07912 I.116
1617871.05CN 77
164791.115C11 17
11.4078119 75
84571130N 5 75

NE5430 2.00
N1544 1755
NE555 25
NE555 60
7.05613 3 12
NE556 110
NE566 I 53
NE570 425
5445000 3.04
SAA5010 711
5445012 7 11
SAAS070 5.23
5445030 8.28
SA.45040 15 14
SAA5050 8 51
545580 1 45
SA5570 1 45
5.55590 1 130

SFF901300A 650
5E195311 0A 300
59111181210 4.25
91.701C 250
SN78003N 240
51171303314 1.85
5617611064 1 815

SN76115N 2.03
5917532561 1.75
511171122136 175
511178885 70

744521 75
TAA700 2.40
TBA 120
284550 315
TBA5711.3 2.50
TB A800 85
TBA.8106 90
TBA9900 295
TCA2705
TCA160
1CA420
TCAMO

TCA11305 125
TDAICOS 30)
TDA1022 550
T001024 1 05
1047540 385
TO42611 1.40
TLOBICB 40
T407101 44
TL012C0 70

11.054CN 1.20
UAA1110 1.10
70G208CP 2.95

CAPACITORS

,NlM151.ArfA BJ25110 PEW. L  OFR 822561
51[41755 eaacraroarlIC BNIAL
4 7 100 13 72 40 16

0156004 EON 01 077 400. (ON
to 027150. COT 031406 70 09 041400. (0 10
to 1 750. CO 10 022250. ION 0417/50, row

250 CO 17 0517511 70 10 250. (0 13

75
03 14 22756 41) 16 47 750e (0 26
CO 17 0 15/100 CO 1 22'150. (50 16 47 1005 50 25

100 CO 60/1004 COT I 010 04704033
24

6110

CO .66 *km stooL4 {IrKIS to*A614. I. CO 26 051150 (034

1022
10 100
4225
4/163
100'25
100113

220 16
220 40

16
16
16

20
20
71
19

24

1243 IS
22 100 20
4/ 03 19
4/ 100 24
100 40 19
100'150 44
MO 75 27
72043 45

720/100
41.40

61
ar

4/0 16 23
4/043 /2

MANY OTHER RANGES CAPACITORS INCLUDE MULLARD C280 41100
2500'40

1 16
IS

10013/16
IOW 25 65

MULLARD/SICMENS CERAMIC. SIEMENS 841070 RADIAL. 2200 16 150 770075 96

HIGH VOLTAGE DISC CERAMIC, ETC 7200 40
4100 25

123
150

OW 16 1 70

In addition to types specified
in this advertisement, we carry
a large range of Thandar (Sin-
clair) and Leader Test Equip-
ment including Oscilloscopes,
Multimeters, Frequency Coun-
ters, Signal Generators etc.
Send large SAE for details
quoting Ref ETI.11
We also stock a comprehensive
range of Ilp Toroids and Hi Fi
Modules, Veroboards, Miniat-
ure Mains Transformers,
Steinel Voltage Testers, Bahco
Tools, Antex Soldering Irons,
Solder, Dil Sockets, Qmax
cutters, etc.
All your electronic needs
catered for. Send 75p for our
latest catalogue post paid.

TRANSISTORS
JUST SOME OF OUR LARGE RANGE

2N929 20 2N3706 .10 2N4903 1.50 BC148 11 D138 .35'
2141131 .20 313708 .10 2N4907 1.75 BC149 11 D181 .75
311507 .12 313709 .10 315033 35 BC159 11 13182 .22
2431637 .18 2143711 .10 345220 .12 BC160 35 D201 1.00
311638 .25 313714 1.00 2616772 .15 BC167 .10 0203 1.00
2431691 .35 343716 1.30 2145246 .15 BC168 .10 D204 1.20

2142060 3.00 313732 1.50 316109 .30 BC169 .10 D235 .35
312195 .50 213771 1.65 316124 .50 BC170 .10 D240 .36
312217 .25 2N3772 1.90 316126 .64 BC171 .10 D242 42
312221 .22 2N3789 .90 40254 .50 BC172 .11 D244 60:

313790 1.50 43312 BC173 .11 D246 .652432368
2432646

.24
.45 2193791 1.50 40316

.50

.75 BC182 10 D535 .45
2/92714 .12 2143794 .12 40363 .20 BC183 .10 D536 .45

312904 .28 2433819 43389 20 BC184 .10 DY 17 1.80

2142905 .26 313854A .20 AC127 .20 BC205 .17 F225J .15
342907 .26 2N3856A .25 AC128 .24 BC212 .10 F271 .20

313053 .26 313905 .14 AC153k 20 BC213 .10 FR39 .22

313054 70 313906 .15 AC169 25 BC214 .10 FR81 .22
343055 .70 7433962 .25 AC188k .30 BC250 12 FY50 .27
313108 .30 314038 .48 AD161 .40 BC347 .12 SY28 .30
2433393 14 314059 .13 AD162 40 BC350 .12 11P34C 85
3134132 11 2144060 .13 AF106 12 BC549 .12 TIP41A .50
343440 80 2/44249 .13 12 BC559 .12 T1P54 1 40
2143441 90 2N4284 .15 AF126 .26 BCY58 .20 TIP110 .67
313570 1.95 344286 .12 BC107 .15 BCY59 .20 11P117 .60

243313313 .15 2/44298 .12 BC108 .15 BCY71 .20 T1R2956 .54
27.43642 15 2144400 .15 BC109C .15 BCY72 .20 ZTX301 .16
313643 .15 314822 .50 BC115 19 80115 .25 ZTX501 .14
313702 .10 314898 1.00.BC118 .19 BD116 .40
2N3705 .10 344901 1.50 BC147 .11 BD131 .40

CRYSTALS
32.768 KHZ £3.28
100 KHZ £3.28
1MHZ £3.28
2 MHZ £3.70
3.2766 MHZ £3.25
4 MHZ £3.45
5 MHZ f3.45

MISCELLANEOUS

ALUMINIUM BOXES

BA1 23/4- x 55/4" x 1/2 £1.00
BA3 4" x 23/4" x 11/2' £1.00
8A5 4- x 292" x 2- £1.00
BA7 6"" x 4" x 2" £1.45
BA9 8" x 6- x 3" f1.75 P/P f1.00
BA11 10" x 41/2" x 3- £2.35 P/P f 1.00
BA13 12' x 8" x 3" £3.00 P/P £1.20

CONNECTORS
BLEECON
CONNECTORS
SW1TCHCRAFT
AUDIO
BNC
COAXIAL
USA COAXIAL
JACK
PLUGS/SOCKETS
PHONO
PLUGS/SOCKETS

CMOS INTEGRATED CIRCUITS

BRIDGE RECTIFIERS THYRISTORS TRIACS
WOOS 1A/SOV 28 T I C106A 44/100V 38 T1C206D 44/400V 54
WO1 IA/100V 32 TICI06D 44/200V 43 TIC225D 6A/400V 64
WO4 1A/400V 35 TICI 06H 44,600V 52 T1C226D 8A/400V 66
S005 2A/50V 39 T116A 8A/100V 55 T I C236D 12A/400V 84
SO1 24/100V 44 T 116B 8A/200V 57 T1C246D 16A/ 400V 105
50424/4000 45 T 116C 8A/300V 58 TIC253D 20A/400V 180
PW005 6A/50V 80 T1160 84/400V 66 T1C263D 22A/400V 185
PW01 6A/100v 83 T1CI264 12A/100V 63
PW02 64/200V 90 1IC1261312A/200 65 FULL RANGE 0 F
PW04 6A/400V 95 T1C126C 124/300 66 DIODES. ZENOR DIODES
000575A/500 2 15 T1C126D 124/400 70
K01 25AI600V 225 T1C1 26M 12A/600 86
K02 254/200V 2 41 13510146 4 74/100V 25
1034 254,4000 2 98 BST0206 4 7A/200V 30
80164 56 BST 0243 4 7A/700V 1 30
8Y179 60

CD4002
CD4001B
CD4002
CD400 7
CD4008B
CD4009
CD4010
CD4011B
0504012

.12 CD401 38

.18 CD4014

.14 CD401 5

.18 CD4016

.60 CD4017B
30 CD4018B

.36 C0401913

.18 CD402013

.17 CD4021

7400 19 7414
7401 14 7416
7402 .19 7417
7403 .12 7420
7404 .10 7423
7405 .20 7425
7407 .27 7426
7408 .19 7427
7409 .19 7430
7410 .15 7432
7411 .22 7437
7412 .18 7438
7413 .28 7440

741500 16 74LS13 30
74LS01 16 74LS14 50

741S02 16 14L520 16

741S03 16 741532 16

741504 18 741533 20
741508 16 74L549 76

741512 20 74LS51 14

.33 CD40228 .65 CD4043 .61 CD4068 .20 CD4086 .54

.60 CD402313 18 CD40478 .74 CD4069 .14 CD4098 .85

.62 CD4024B .64 CD4051B 60 CD40718 .19 CD4099B .93

.32 CD4025 .14 C04052B .60 CD4072 .19 CD4510B .65

.47 C04028B .57 CD4060B .86 CD40738 .19 CD4511 .55

.75 CD4035B 84 CD4063 .94 C0407513 .19 CD4514 1.50
41 CD4040 .58 CD4066B .35 C040818 19 CD4518 .53
.70 CD40416 .69 CD40667 3.90 CD4082 .19 CD4520 .68
.76 CD4042B .55 CD405013 .34 CD4085 2.4 CD452

TRANSISTORS TTL SN74 SERIES

.50 7441

.25 7442

.25 7445

.16 7446

.25 7447

.25 7448

.29 7450
.29 7451
.17 7453
24 7454
.24 7460
.25 7470
.14 7472

.60 7473

.45 7474

.72 7475

.45 7476

.45 7483 .60

.45 7484 .95

.15 7485 .75

.17 7486 .25

.15 7489 2.00

.15 7490AN .28

.15 7491AN .60

.30 7492N .30

.28 7493N .28

.28

.28

.29

.30

749S .58 74174 .77
7494 34 74175 80
74107 28 74177 80
74121 25 74184A 1.25
74122 50 74185 1 25
74123 45 74189 2.90
74141 45 74190 .85
74145 .75 74191 .85
74148 .95 74192 .85
74150 95 74193 .85
74155 .60 74196 85
74160 65 74197 .70
74164 .85 74198 1.40
74165 .85 74199 1.40

TRANSISTORS 74LS SERIES

-
' .39 74L 161 60 LS192

74LS74 26 741S96 1.20 74L5165 110 7415193
74L575 38 7415109 70 741.5169 2.00 74LS245
741.585 75 7415138 50 74LS170 250 74LS251
74LS86 30 74LS151 35 74LS174 75 74LS273
741.590 40 74L5157 42 7415181 2.50 74LS365
741.591 79 74LS160 42 74151.1 51 74L5368

59 74LS373 79
69 74LS377 97

1.45 7415447 1 80
60

1.20 JUST A
35 SELECTION
38

SIEMENS LED
5.8mm red, yellow, green LD5 Series .16 TIL 209 .18
3.2mm red, yellow, green LD3 Series .14 TIL 228 .35
Flashing diodes LD599 (3Hz) .70 TIL 78 .60
LD80A Red & red 14 BPW34 1.18
LD86/87A Rect & yellow/green .20 LD 271 .40

44325 .90

CLOCK MODULES
MA 1002H Alarm 24 hr. (require transformer)
MA 1012 Alarm 12/24 hr. (5.2V & 16V Secs.)
MA 1003 12V Car Clock
MA 1026 Alarm/Thermometer
Case for MA 1003

LED DISPLAYS
NSN 3914. 3915. 3916, Bar Graph
NSN 581/582 Two Digit/Segment
NSN 5881/5882 Four Digit/Segment

3.50
3.50

12.50
11.50
1.00

4.95
2.00
3.95

PRESENSITISED POSITIVE FOTO RESIST PC BOARDS 1 6mm
THICK

SIZE SINGLE
100 160mm 1.40
100 2220mm 1 95
203 104mm 1 70
233.4  220mm 3.75

SENSORS FOR DIGITAL FUEL STRETCHERS
Fuel flow 14.75 Send large s.a.e
Speed 11.95 for details

ALL PRICES EXCLUSIVE OF VAT
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This disco project automatically
fades the music down when the

DJ talks into his microphone,
then gently restores the music

level when the chatting is
finished. Design by Ray

Marston. Development by
Steve Ramsahadeo.

ICE -OVER UNIT
Aminor hassle facing the disco
DJ is that whenever he needs
to make a mid -music

announcement, he has to go through a
fiddly procedure of first turning down
the music level and raising the
microphone level at the start of the
announcement, and subsequently
reducing the microphone level and
restoring the music signal when the
announcement is complete. ETI's new
Voice-over Unit is designed to
overcome this trifling little problem.

Our stereo voice-over or ducking
unit is an inexpensive mains -power
project that is meant to be fitted ahead
of the main power amplifier system.
The unit has a pair of music input and
output terminals, plus a microphone
input socket, and its action is such that
the microphone signal passes directly
through the unit but the amplitude of
the music signal is controlled by the
amplitude of the microphone signal.
When the microphone signal is below a
preset threshold value, the music signal
passes directly through the unit but
when the microphone signal exceeds
the threshold value the music signal
amplitude is automatically reduced or
ducked to a preset level, so that the
DJ's voice signal automatically
overrides the music.

The switching action of our unit is
such that the music signal is faded
down smoothly but rapidly as soon as
an adequate microphone signal is
applied, but returns to its original level
relatively slowly (over a period of a few
seconds) once the microphone input is
removed, thereby giving a smooth

fade -over action. The unit is provided
with only two front -panel controls,
these being the microphone sensitivity
pot, which controls the unit's switching
level, and a ducking level pot, which
enables the music attenuation level to
be preset to any desired value.

The music input levels to the unit
should have nominal peak -to -peak
values of about 1 V maximum. The
microphone input signal also needs a
peak -to -peak value of about 1 V
nominal, so the microphone signal to
the unit will probably have to be taken
from a simple preamplifier circuit or be
tapped off from an existing
preamplifier.

Construction
Before starting the actual

construction, check that the PCB slides
comfortably into the locating slots that
are moulded inside the specified case
and, when all is well, proceed with the
assembly of the electronic components
on the PCB, noting the use of Veropins
to facilitate the off -board interwiring.

Next, drill the front panel to
accept control pots RV1 and RV2 and
LED1 and the set of four input/output
(music) sockets, then fit these
components into place and wire them
to the PCB.

At this stage, temporarily connect
mains transformer Ti to the PCB and
give the complete unit a functional
test, noting that all inputs need
nominal amplitudes of 1 V peak -to -

peak. Check that the microphone
signal effectively passes directly

through the system: check that the
music signals pass directly through the
system when no microphone signal
present, but duck down to a preset
level (adjustable by RV2) when a strong
microphone signal is applied. When
correct functioning is confirmed,
complete the construction as follows.

First, drill a hole in the side of the
case to accept the microphone input
socket, taking care to allow clearance
for the PCB, then wire the socket to
RV1. Next, test -bolt transformer Ti into
the rear of the case, taking care to
scrape the black anodising away from
the case below the transformer fixing
lugs (to allow a good ground
connection). Now complete the
transformer connections to the PCB,
connect a mains lead to the
transformer (taking care to ensure that
adequate insulation is provided) and
bolt the transformer firmly into place.
Finally, drill a hole in the rear panel to
allow passage of the mains lead, then
screw the front and rear panels into
place. The construction is then
complete and the unit is ready for use
at your next disco session.

BUYLINES
The NE570 can be obtained from Watford
Electronics. The case used in the prototype is a
Sink Box, available from West Hyde
Developments Ltd, Unit 9, Park Street In-
dustrial Estate, Aylesbury, Bucks (order as
Sink Box 150K). See our PCB Service advert on
page 76 if you don't want to etch the board
yourself.

26 ETI NOVEMBER 1981



PROJECT
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Fig. 1 Complete circuit diagram of the ET! Voice-over Unit.
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The heart of this unit is IC4 (NE570), which can
be regarded as a dual voltage -controlled
amplifier. Basically, each half of this chip con-
tains a voltage -controlled variable -gain cell
with its output fed to the outside world via a
built-in inverting op -amp stage. The gain -cell
control voltages are connected to pins 1 (left)
and 16 (right) via R12, and the AC (music) input
signals are connected to pins 3 (left) and 14
(right): the gain -cell outputs are available at
pins 5 (left) and 12 (right) and the op -amp in-
puts and outputs are available at pins S and 7
(left) and 12 and 10 (right) respectively. In our
application, the built-in op -amps are each us-
ed as two -channel audio mixers, which use the
gain -cell outputs as one input and the
microphone signal as the other input, and the
gains of the gain -cells are controlled from the
microphone input signals via the 1C2 -1C3 -Q1
network.

The overall basic circuit action is such
that, when no microphone input signal is pre-
sent, Q1 is cut off and almost the full supply -
rail voltage is applied to R12, so the gain -cells
each give an overall gain of a few dB to the
music signals, which appear at full volume at
the two output terminals of IC4. When a high

and continuous microphone signal is present,
however, Q1 is driven to saturation and its
emitter is pulled down to near -zero volts:
under this condition the music signal is reduc-
ed to - 80 dB but the microphone signal is
unattenuated, so only the microphone signal
appears at the output. In practice, the actual
ducking or music -attenuation level can be ful-
ly varied by RV2, so the music and micro-
phone signals can be mixed if required, and
the microphone -derived gain -control voltage
is arranged to give a fade -over, rather than a
switching action, with a simple integrating
network, as follows.

The microphone signal is fed to sensitivi-
ty control RV1 and is then passed on to
speech -bandwidth (350 Hz to 3.5 kHz)
amplifier IC2, which has a mid -band gain of 20
dB and is DC -biased for single -supply opera-
tion by R3 -R4. The AC output signal of IC2 is
then effectively peak -detected by the R6 -D3 -
D4 -C6 -R7 dual -time -constant (quick charge,
slow discharge) network and the resulting DC
signal is applied to one input of IC3 via R8. IC3
is wired as a voltage comparator, with a fixed
reference of 1V1 applied to its non -inverting
terminal and with the DC input signal applied

to its inverting terminal via the R8 -C7 integra-
tion network. This causes the op -amp output
to swing linearly (rather than switch abruptly)
from one state to the other during the transi-
tion period. The output of IC3 is fed to duck-
ing level control RV2 and a proportion of the
resulting DC voltage is tapped off from the
slider, buffered by emitter follower Q1, and
used to provide the DC control voltage to IC4.

The net action of the IC2-1C3-Q1 net-
work is such that the output of IC3 is driven
high in the absence of a microphone signal, or
low in the presence of a strong microphone
signal. When a strong microphone signal first
becomes available, the peak detection cir-
cuitry rapidly activates IC3, and the IC3 out-
put swings smoothly from the high to the low
level, with a time constant of roughly 100 ms
(due to R8 -C7). When the microphone signal is
subsequently removed the output of IC3
swings back to the high level with a time cons-
tant of a few seconds (controlled by R7 -R8 -C7),
thus giving a slow fade -back of the music
signal.

The entire stereo voice-over circuit is
powered from a single -ended 12 V supply
derived from the mains by T1 -D1 -D2 -C1 and
voltage regulator ICI.

We've pulled everything
out of the Sink Box for this
photograph, which shows
how the interwiring is
made.
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PARTS LIST

PROJECT : Voice-over Unit

(Left) The transformer is bolted into the case just inside the rear
panel.

Resistors (all 1/4W, 5%)
R1 1k8
R2,3,4,

12,13,14 22k
R5 220k
R6 15k
R7 10M
R8 1 M0
R9,19,20 100k
R10 10k
R11 2k2
R15,16,17,18 47k

Potentiometers
RV1 10k logarithmic
RV2 10k linear

Capacitors
Cl
C2
C3
C4
C5

1000u 25 V axial electrolytic
10u 35 V tantalum
22n polycarbonate
220p ceramic
1u016 V tantalum

C6
C7
C8,17,18
C9,10,13,14
C11,12
C15,16

100n ceramic
47n polycarbonate
100n polycarbonate
220n polycarbonate
33p ceramic
2u2 16 V tantalum

Semiconductors
ICI 78112
IC2
IC3
IC4
Q1
D1,2
D3,4
LEDI

741
CA3140
NE570
BC2121
1N4001
1N4148
0.125" red LED

Miscellaneous
T1 12-0-12 6VA
SK1 1/4" jack socket
SK2-5 phono sockets
Case (see Buylines);
PCB (see Buylines).

LEDI CATHODE

RV1 WIPER

RV1
OV TO SOCKETS

SK4 116E1" OUTI

SK2 (LEFT 151

RV1

SK5 (RIGHT OUTI

SK3 (RIGHT IN)

Fig. 2 Component overlay for the unit.
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50p
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55668 310p
01480 1959
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2$p
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14141
74145

52p
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LS93 46p
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CARDS. ie,,

13E198 lap
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Z1X500/1
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330F To ,OrIF 49

DIL SOCKETS
13 Din 69
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3A/400V SOP

95p
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9014

S52611545.
100P
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7417
7413

20p
30p

74153
14154
74155

62p
62p
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256961713
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7416
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13E839 2e9
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.

POLYESTER CAP (100V1 18 pm 16p 799 L82N 130p TBA64113 200p 7417 211p 74157 62p LS154 115p
42P
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014779 411P 75918 3Sptoto 68nF 6p. 100nF 7p 150nF Op.
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22 P1r1 2017
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11109
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TBA8105 110P
74217420

159
349

74160
74161

62p
62p

15157
LS163 4011

729

BC187 15p
13C707 139
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DIAC
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1M3914 2409
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7432
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27p
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74174
74175
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AC128 209
AC128'176
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8C2618 23p
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813139 SOP

752484 25p
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Zip
p

15p
74178
74179

150p
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AC142 15p
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BC303 32p 5U205 16419. 252907 21p3 way or 144/2500 DPST
ISP1A/250V DPDT 12p 0A91 Op

CIRCUITS
709-8 33p MC. 3340P 1369 11084 125p 7441 629 74180 136p ACI 76 22p

130378 17p
50338 17p

4.U208 1110p
5032955 110p

7529260 10p
253053 30p

SLIDE
SLIDE 1A/250V SPOT 044200 Sp 710 14 50p M653)398 730p 41170 5714 7442 509 74181 145p AC187 22p 8C461 409 MJE340 52p 753054 3047ROTARY a! 044202 Sp 741.8 22p ML922 4859 1444170 190p 7443 72p 74182 829 AC187K 30p 8C477 359 MJE3055809 753055 SOp
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',PPSPST 3517
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154004/5' 6P 11115p 5E531 1509 25425E 460P 7447A 60p 74191 64p AF124 60p BC549 12p 00213 50p 753773 220p
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SOP 154006:7 Op Al.11313 NE555 26p 251034E 220p 7448 66p 74197 64p AF125 35p BC557 14p 0035 SOp 253819 21p
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The
Logic Frobes

Spend Less
LP -1 Logic Probe
The LP -1 has a minimum detachable
pulse width of 50 nanoseconds and
maximum input frequency of 10MHz.
This 100 K ohm probe is an
inexpensive workhorse for any shop,
lab or field service tool kit. It detects
high-speed pulse trains or one-shot
events and stores pulse or level
transistions, replacing separate
level detectors, pulse
detectors, pulse stretchers
and pulse memory devices.

All for less than the price of a DVM

£31.00*
Martel LP 3 illuslrated

1

LP -2 Logic Probe
The LP -2 performs the same
basic functions as the LP -1,
but, for slower -speed circuits
and without pulse memory
capability. Handling a
minimum pulse width of 300
nanoseconds, this 300 K ohm
probe is the economical way
to test circuits up to 1.5 MHz.
It detects pulse trains or
single -shot events in TTL, DTL,
HTL and CMOS circuits,

eplacing separate pulse detectors,
pulse stretchers and mode state
analysers.
(Available in kit form LPK-1 £11-92)

£18.00*
°Model LP 3 alusuated

'price excluding P&P and 15% VAT'

GLOBAL SPECIALTIES CORPORATION

G.S.C. (UK) Limited, Dept. 911
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Telephone: Saffron Walden (0799) 21682.
Telex: 817477.

Test More
LP -3 Logic Probe

Our LP -3 has all the features of the LP -1 plus
extra high speed. It captures pulses as

narrow as 10 nanoseconds, and
monitors pulse trains to over 50 MHz.

Giving you the essential capabilities
of a high -quality memory scope

at 1/1000th the cost.
LP -3 captures one shot or low -

rep -events all -but -impossible to
detect any other way.

All without the weight, bulk,
inconvenience and power

consumption of conventional methods.

The logic probes shown are all suitable to, TTL.
DTL. HTL and CMOS circuits

£49.00*
OV03 P 3 ,3wated

The New Pulser DP -1
The Digital Pulser: another
new idea from G.S.C. The
DP -1 registers the polarity of
any pin, pad or component
and then, when you touch
the 'PULSE' button, delivers
a single no -bounce pulse to
swing the logic state the
other way. Or if you hold the
button down for more than a
second, the DP -1 shoots out
pulse after pulse at 1000 Hz
The single LED blinks for each single
pulse, or glows during a pulse train.
If your circuit is a very fast one, you
can open the clock line and take it
through its function step by step, at
single pulse rate or at 100 per
second. Clever! And at a very
reasonable price. £51.00*

°Model LP 3 .1,ust,./ted

rG.S.C. IUKI Limited, Dept. 911 Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex C811 3A0.
1=1 !MI SIM NM =II IMO =II 1=1 MI NMI NMI IMM

Prices include P &P and 15% VAT

LP1 £37 38 Onry
LP -2 £22.14 °P-21--IY LP -3 £58.08 Only

DP 1

Name Address

II enclose Cheque/P.O. for £

£80'+8
Only

LPK 1 £14 86 I
Only

or debit my Barclaycard/Access/ I
American Express card no exp. date

Telephone (0799) 21682 and give us your Barclaycard, Access, American Express
For FREE I
catalogue

I FOR IMMEDIATE ACTION - The G.S.C. 24 hour, 5 day a week service.

Lumber and your order will be in the post immediately. tick box GJ- NM - 111 MIN IM IMO MI OM
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PLATE
TYPE

AMPLIFIER
WITH
HEAT SINK

0 Km IFI ELECTRONICS LTD.
FREEPOST 4 Grabens Bell Mouse, Room Clow, Canterbury, Keen CT2 7EP
Telephone 102271 547 78 , Technical 10227) 64723( Telex 965780

40.w ,td, ri,r, Ill.!" MARSHALL S. THHNOMATIC WATFORDEI TCTRONIC5, 1,1111.IG1111 (II ht`t ,`10`, li,r1 ,,,1,1,,,

BIPOLAR

OUTPUT

MODEL POWER

NUMBER Wails MIS

HY30 15w 4 81!

HY60 30w48!!

HY120 60..44 8S!

HY200 120.v 4 EIS!

HY400 240.4S!

Which amplifier?
I L P Amplifiers now come in three basic types, each of which is available with
or without heatsink. Having decided the system you want home hi fi
(models HY30. 60 or 120 for example), super quality hi ft with extra versatility
(M06120. MOS2001 or Disco PA Guitar IHD 1 20. HD200or HD400) you will
then decide whether amplifiers housed within their own heatsinks or plate
amplif iers for bolting to a metal chassis will suit. With choice such as this and a
brilliant new range of L L.P f unctional modules to choose from you now have
the chance to build the finest audio system ever offered to the constructor.

Standard, with heatsinks

DISTORTION
IMO SUPPLY

lip 6014Z 11.10 VOLTAGE SIZE

it 164, 4I TYPMAX MM

Without heatsinks

WT TPRICE

[7.290 015". -.0 006".

0 015". .0 006".

001'. 006".

001'. 006'.

0 01'. <0.006'.

 18.20

 25 -30

35.40
-45.50

-45.50

76.68.40

76.68.40

120.78.40

120.78.50

20.78.100

240

240

410

515

1075

VAT MOM
WWI

SIZE

111.11

WT PRICE VAT

(8.33

117.48

121.21

(31.83

(1 09

I 1 25

(262

E3 18

(477

Protection toad line momentary shat °dull uypically 10 se , rare 15V .as Rise time 5vis
S Nratio 100db Frequency response, Jai 15Hr 50kHr
Input sensitivity 50(1mb ims Input impedance 0010.! Damping factor i81! 100Hri '400

HEAVY DUTY

HO120

H0200

H0400

60w 4 EIS!

120.v 4 EH!

240w 41!

with heatsinks

001% <0006%

001% <0006%

001% <0006%

-45-50

120.78.50

120.78.60

120.78.100

111.120P

HY200P

HY400P

120.26.40

120.26.40

120.26,70

215

215

375

(15.50 (233

(18.46

12833

E2 77

14 25

Without heatsinks

515

620

1025

122.48

127.38

13813

(337

(4 11

15 79

H0120P

HE1200F

H0400P

120.26.50

120.26.50

120126.70

265

265

375

119.84

123.63

(34.28

(798

(354

(5 14

Priirertioe load hoe PERMANENT SHORT CIRCUIT !ideal for isto group use should evidence of hors circuit not be immediately appaienti
nr Pratt Du', tame can claim additional output power dew es and complementary protection circuitry with performance specs as lot standard types

MOSFET Ultra-Fi, with heatsinks

MOS120 50w 4 8S!

MOS200 120.v 4 811

M0S400 . 240.v411

<0 005%

<0 005%

<0 006%

<0 006%

<0 005% <0 006%

-45.50

.55-60

-55.60

120.78.40

120.78.80

20.78.100

420

850

1025

[25.88

133.46

145.39

(388

f 5 02

16 81

MOSI2OP

MOS200P

MOS400P

Without heatsinks

120.26,40

12006.80

120.26.100

215

420

525

(23.32

128.53

138.91

(350

(4 28

(5 84

Able in cope with complex loads without the need loi very spew protection [fICUIII I fuses will sof licei
Ultra ti specifications:

Rise time 31as SP/ratio 100db Frequency response, 3d81.1514, 100klit
sii00.111 ims Input impedance 10061! Damping 'actor 181/ 100Hn '400

- -
POWER SUPPLY UNITS

VAT

10 68

(1.22
1164
1196
12 00
12 39
(2.43
12 43
12 45

13.20

13.22

FP400
BRIDGING UNIT FOR
DOUBLING POWER
Designed specially by I L P for use
with any two power amplifiers of the
same type to double the power output
obtained and will (unction with any
I P power supply In totally sealed
case. size 45. 50. 20mm. with edge
connector It thus becomes possible to
obtain 480 wails tins Isinglechennell
into 811 Contributory distortion 1eS5
than 0 005%
Price (4.79. /2p v A T

MODEL NO FOR USE WITH PRICE
PSU30 1 5V combinations of HY6 66 series to

maximum of 100mA or one HY 6 7 14.50
The following will also drive the HY6 66
series except F0'67 which requires the PSU30

PSU36 1 or 2 HY30 (8 10
PSU50 1 or 2 HY60 E 10 94
PSU60 1 x HY 1 20 HY 120P HD 120 H01 20P 113.04
PSU65 1 x MOS 120 1 x MOST 20P 113 32
PSU70 1 or 2 HY 120 HY 120P HD 120 HD 120P 115 92
PSU75 1 or 2 MOS 120 MOS 120P E 16 20
PSU90 1 x HY200 HY 20UP HD7D0 HD200P 116 20
PSU95 1 x MOS200 MOS200P E 16 32
PSU 1 80 2 x HY200 HY200P HD 200 HD200P or

1 x HY400 1 x HY400P HE)400 HD400P 121 34
PSU 185 1 or 2 MOS200 MOS200P 1 x MOS400

1 x MOS400P 121.46
v.e riot ICctr. 10.irrtl PS1131, au ,tto.f.ar r, tt.rtl.fivrorpi,

GOODS BY MAIL ORDER DESPATCHED WITHIN 7 DM



OF A EW ERA I®ui
Which modules?
In launching eighteen different units all within amazingly compact cases to help make
complete audio systems using I.L.P. power amplifiers, we bring the most exciting, the
most versatile modular assembly scheme ever for constructors of all ages and
experience. Study the list see how these modules will combine to almost any audio
project you fancy and remember all L.P. modules are compatible with each other,
they connect easily. Modules HY6 to HY13 measure 45 x 20 x 40mm. HY66 to HY77
measure 90 x 20 x 40mm. They are so reliable that all I.L.P. modules carry a 5 year no
quibble guarantee

MODEL
NO. F MODULE

HY6

HY7

HY8

HY9

HY11

HY12

MONO PRE AMP

MONO MIXER

STEREO MIXER

STEREO PRE AMP

MONO MIXER

MONO PRE AMP

HY13 MONO VU METER

DESCRIPTION/FACILITIES

Mic/Mag. Cartridge/Tuner/Tape/
Aux + Volume/Bass/Treble

To mix eight signals into one

Two channels, each mixing five signals
into one

Two channels mag Cartridge'
Mic Volume

To mix five signals into one
4 Bass/Treble controls

To mix four signals into one
+ Bass/Mid-range/Treble

Programmable gain/LED overload driver

CURRENT
REQUIRED

loniA

10mA

10mA

10mA

10mA

10mA

10mA

PRICE VAT

£6.44

£5.15

£6.25

£6.70

(705

(6.70

£5.95

E0.97

£0.77

£0.94

E 1.01

E 1 06

f 1 01

10 89

HY66 STEREO PRE AMP

HY67 STEREO HEADPHONE

HY68 STEREO MIXER

HY69 MONO PRE AMP

HY 71 DUAL STEREO
PRE AMP

HY72 VOICE OPERATED
STEREO FADER

/073 GUITAR PRE AMP

tHY74 STEREO MIXER

tHY 75 STEREO PRE AMP

tHY76 STEREO
SWITCH MATRIX

tHY77 STEREO VU
METER DRIVER

Mic/Mag Cartridge 'Tape/Tuner/Aux
* Volume Bass/Treble/Balance

Will drive headphones in the range of
40 2K0

Two channels, each mixing ten signals
into one

Two input channels of mu. Cartridge
Mic - Mixing Volume,Treble,Bass

Four channels of mag. Cartridge Mic
- Volume

Depth Delay

Two Guitar (Bass Leadl and Mic
- separate Volume Bass Treble Mix

Two channels, each mixing five signals
into one  Treble Bass

Two channels, each mixing tour signals
into one  Bass Mid range Treble

Two channels, each switching one of ,

four signals into one

Programmable gain LED
overload driver

20 mA

80 mA

20 mA

20 mA

20 mA

20 mA

20 mA

20 mA

20 mA

20 mA

20 mA

(12.19

£12.35

f7.95

C10.45

f10.75

f13.10

£12.25

£11.45

£10.75

f 9.25

f1 83

f1.85

(1.19

£1.57

f1.61

f1.97

£1.84

£1.72

fl 61

£1.39

.ReadySeptember maybe ordered now

Now on to ow ad. on
pays 85

TO ORDER USING OUR
FREEPOST FACILITY

All Ihr r$ Irwr) 1,-,y 1,1  ,i0V Ir 'her It.otic.
.. torromood.olt, I.,  I., .1 Inppr, hi VI, 7, 4/1 wily he. 4,1.11 with 'hp 'i004,61,, .1 mob, rt,1

Fill in the coupon as shown, or write details on a separate
sheet of paper quoting the name and date of this journal.
By sending your order to our address as shown at the
bottom of the page opposite. with FREEPOST clearly
shown on the envelope. you need not stamp it We pay
postage for you Cheques and money orders must he
crossed and made payable to I L P Electronics Ltd If
sending cash, it must he by registered post To pay
C 0 D please add f 1 to TOTAL value of order When
ordering, U.K.customers imiNi itirliale the appropriate
V A 1 its ,howt,
PAYMENT MAY BE MADE BY ACCESS OR
BARCLAYCARD IF REQUIRED

OF RECEIVING YOUR ORDER

The modules are
encapsulated and include
latest design high quality
clip on edge connectors.

For easy mounting we
recommend
86 Mounting board for
modules HY6 - HY13

78p, 12p. V.A.T.

B66 Mounting board for
HY66 - HY77

99p. 13p. V.A.T.

All I.L.P. modules include
full connection data.

I.L.P. Products
are of British
Design and
Manufacture.

All WITH lip "S 5 YEAR NO QUIBBLE GUARANTEE

To I L P ELECTRONICS LTD ROPER CLOSE CANTERBURY CT2 7EP

Please supply

Total purchase price

I enclose Cheque Postal Orders International Money Order

Please debit my Access/Barclaycard Account No

NAME

ADDRESS

Signature
ET1111



 

FASTER-
THAN-
LIGHT
TRAVEL

*

I

Captain Kirk used it, the Nostromo needed it, and the Empire couldn't
exist without it. But A.S. Lipson, light -sabre in one hand and phaser in
the other, lays waste to the plots of countless.space operas.

0 ne of the most popular themes chosen by science fiction
writers is that of the Galactic Empire. The scene is thus;
centuries in the future, man has spread out through the

galaxy, colonising planets in other star systems, and has built up
an empire, simultaneously solving the problem of overpopula-
tion on Earth. But the stars are all an awfully long way away -
even the relatively close ones. If a light year is the distance light
travels in a year (and light travels at about 299,793,000 metres
per second, or, if you prefer, 186,000 miles per second - fast
enough to circle the equator seven and a half times in one se-
cond!), so even the nearest star is nearly four and a half light
years away. The distances from us of the 10 nearest stars are
given in Table 1.

TABLE 1
Star Distance In Light Years

Proxima Centauri 4.3
Alpha Centauri (A and B) 4.4
Barnard's star 5.9
Wolf 359 7.6
HD 95735 8.1
Sirius (A and B) 8.6
UV Ceti (A and B) 8.9
Ross 154 9.5
Ross 248 10.3
Epsilon E ridani 10.8

As you can see, the stars seem uncomfortably far away. If
we start to consider stars at the far side of the galaxy, we find
that we are talking about distances of the order of 80,000 light
years! The problem with such unimaginably great distances, of
course, is that travelling them takes rather a long time. If we are
to colonise the stars, then either we need to develop some
means of travelling faster than light, or our astronauts are going
to get either very bored or very dead on the way to wherever
they're going.

Conversation Stopper
Even supposing that we could overcome the problem of

boredom, there would still be a communication problem. Sup-
posing you wish to talk to old Aunt Ethel at Alpha Centauri (say);
once you've said 'hello' over the radio, it's another 4.4 years
before Aunt Ethel will hear you, because radio signals travel at

the same speed as light, and Alpha Centauri is 4.4 light years
away. It takes the same time for the reply to get back. All in all, it
takes nearly nine years to get a reply, even from the nearest star
systems! This is clearly no way to run a conversation. The same
problem also operates with any interstellar communication.
Radio, light, or anything slower, just isn't fast enough for the sort
of communication needed for our new Galactic Civilisation.
Unfortunately, we don't have anything faster.

So what's the big problem? We can just let the boffins get
on with it, and they can invent us a faster -than -light (FTL) drive!
Or can they . ?

Speed Limit
There is, of course, a slight snag (nothing's ever that easy). In

1905, a gentleman by the name of Albert Einstein published a
paper laying down the foundations of what is now known as
Special Relativity. Among the many interesting results of
special relativity is the following - it is impossible to accelerate
any body to the speed of light, let alone beyond. You can get
close; in big particle accelerators, electrons have been made to
move at more than 99.99% of light velocity - but never quite
100%. This obviously creates a slight problem with our ideas
about interstellar travel, and unfortunately, there is now
relatively (oh, dear) little doubt that Einstein's results are cor-
rect. They are among the most thoroughly tested conclusions in
the history of physics, and so far no-one has been able to fault
them. There have been one or two occasions when people
thought that they'd proved Einstein wrong, but it always turned
out that they had mucked up their experiments, or misinter-
preted their readings. So far Einstein seems quite safe.

While destroying most of our hopes of an FTL drive,
relativity also provided us with a partial solution to our pro-
blems. You remember that one of the reasons we wanted a
faster -than -light drive in the first place was to reduce the length
of time that our travellers would have to spend on the journey,
and hence reduce not only the boredom of such voyages, but
also the amount of food needed (not forgetting little things like
oxygen, as well). Well, we may not need a faster -than -light drive
after all! Because according to relativity theory, when you
travel at high velocities, time starts to do funny things.
Measured by an observer on Earth, time on a fast -travelling
spaceship appears to have slowed down. (A more detailed treat-
ment of this is really the province of another article, so we won't
go into it very thoroughly.) If someone was to set off in a

32
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RH Sensor Unit G -

(A) 0-100% RH Scale (permits cor-
relation of RH readings on
Sensor and Read-out Meter.

(B) SERDEX Humidity Diaphragm

(C) Transducer (differential trans-
former)

Transistorized OscillatorDernodulator Unit

(D) Transformer Core (F) Temperature Stabilized Oscilla-

(E) Differential Demodulator
for (approx. 4 kc.)

(G) Printed Circuit Board

RELATIVE HUMIDITY, RH for short
- this expresses the amount of water
vapour present, compared with the
maximum that could be at the
temperature of interest. (The quantity
of water vapour present would only
apply for a stated temperature). RH is
expressed as a percentage. For
example, a dry day in the summer
could be as low as 20% whereas when
it is actually raining, it rises to 100%.
The need for this relative unit occurs
because many processes do not depend
upon the absolute water content, but
on the amount that could be absorbed
or liberated from the air. RH is

probably the most commonly used
unit outside of process control areas.

PARTS PER MILLION, PPM - this
expresses the water content by virtue
of the weight of water, PPMw or its
volume, PPMv, so it is either the ratio
of the partial pressure of the water
vapour to the total pressure, or else
the PPMv value multiplied by the
ratio of the molecular weights of water
to the other gas to yield the first value.
Care is needed to define which is

intended, for both units are
dimensionless, and appear the same
unless qualified with a (by weight) or
(by volume) statement.

WET BULB TEMPERATURE (no
accepted abbreviation exists) - if a

thermometer has its sensing area
wetted with water (usually with a

saturated wick) and air is passed
rapidly over it, the thermometer reads
a value less than that of an identical
dry thermometer by an amount
depending upon the relative humidity.
If the air is 100% saturated, no more

Fig. 2. Operation of
this SERDEX
humidity sensor is
based upon a hygro-
scopic animal mem-
brane forming a
diaphragm.

moisture can be taken up so the bulb
is not cooled at all. (The same reason
is why evaporative air coolers do not
give as much cooling in humid
weather). This concept is used in the
wet -and -dry bulb hygrometer.

MIXING RATIO - the ratio of weight
of water vapour to dry carrier gas.

POUNDS/KILOGRAMS PER HOUR
- this expresses the absolute amount
of water vapour supplied per hour. For
example, heat treatment of metals
requires knowledge of the water
content in the furnace as this controls
the carburizing process reaction rate.

RELATIVE EQUILIBRIUM
MOISTURE (rem or em) - in the
paper industry, it is the ability of the
fibres to lose or absorb water (the
sorption process) that decides the
shrinkage, tearability, etc. Equilibrium
will eventually occur between the air
humidity and the paper content. To
make it clear that it is the paper
moisture content that is stated, em is
quoted. Hence a lower em than RH
means the paper takes in moisture.

LIMITATIONS OF DEW POINT
MEASUREMENT

Not all moisture measurements make
direct use of the dew point
phenomena but it is instructive to
consider the limitations of the process
for the effects are present in most
procedures.

THE KELVIN EFFECT - In 1870,
Lord Kelvin arrived at the conclusion
that the vapour pressure over a concave
liquid surface is less than that over a
plane surface of the same material.
Water condensing on a surface forms
droplets which produce a curved
interface surface with the surrounding
vapour. It has not been an easy matter
to prove Kelvin's theory, for the effect
is small, but convincing electron
microscope studies of evaporating
lead, carried out at Imperial College in
Londorr, have shown it to be true for
lead and gold. The Cambridge Systems
Company of Massachusetts have
estimated the depression in dew point
temperature due to 30 pm dropsize
condensation as 0.005K. Few people
would find the Kelvin effect error a
problem.

THE RAOULT EFFECT - In 1887
Raoult produced a law governing the

Fig. 3. The Yellow Springs Instrument Co. aspirated
psychrometer. The righthand view shows the unit packed for
transportation. Thermistors are used as temperature sensors.
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Sinclair ZX81 Personal Corn
the heart of a system
that grows with you.
1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16 -times more memory with the
ZX RAM back. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day
Lower price: higher capability
With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro -processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the 'trained
intelligence' of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer

New BASIC manual
' . -es w !, a comprehensive. specially- written

nano' - a co,norete course ,n BASIC programming. from
recoies !: zpmplex programs

34

Kit:
149.95
Higher specification, lower price -
how's it done?
Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80'
New, improved specification
 Z80A micro -processor - new
faster version of the famous Z80
chip, widely recognised as the best
ever made.
 Unique 'one -touch' key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
!RUN, LIST, PRINT, etc.) have their
own single -key entry.
 Unique syntax -check and report
codes identify programming errors
immediately.
 Full range of mathematical and
scientific functions accurate to eight
decimal places.
 Graph -drawing and animated -
display facilities.
 Multi -dimensional string and
numerical arrays.
 Up to 26 FOR/NEXT loops.
 Randomise function - useful for
games as well as serious applications.
 Cassette LOAD and SAVE with
named programs.
 1K -byte RAM expandable to 16K
bytes with Sinclair RAM pack.
 Able to drive the new Sinclair
printer.
 Advanced 4 -chip design: micro-
procpssor, ROM. RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Built:
169.95
Kit or built - it's up to you!
You'll be surprised how easy the
ZX81 kit is to build: just four chips tc
assemble (plus, of course the other
discrete components) -a few hours
work with a fine -tipped soldering vow
And you may already have a surtatde
mains adaptor - 600 mA at 9 V DC
nominal unregulated (supplied woe'.
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and vONtiel
and cassette recorder.

ETI NOVEMBER 111Ir
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16K- byte RAM
pack for massive
add-on memory.
Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example

ZX81
6 Kings Parade, Cambndge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.

..-

11. x. .---

M:4 x ......-- I. ....
v Ne...Pr - . 7.-0 2&-, 'I....re--40 °P.rni-,- 1
Sp - - - - .., P.7-

f°P i;6 --?=e--, 2-0 63-- ---__' rN

Available now-
the ZX Printer
for only 149.1 -

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha -
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings -particularly

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connects to the rear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81
BY PHONE - Access, Barclaycard or
Trustcard holders can call
01-200 0200 for personal attention
24 hours a day, every day.
BY FREEPOST - use the no -stamp -
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.
EITHER WAY - please allow up to
28 days for delivery. And there's a
14 -day money -back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

rTo: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

Oty Item Code Item price
£

Sinclair ZX81 Personal Computer kit(s) Price includes
ZX81 BASIC manual, excludes mains adaptor. 12 49.95

69.95

8.95

Ready -assembled Sinclair ZX81 Personal Computer(s)
Price includes ZX81 BASIC manual and mains adaptor. 11

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated) 10

16K -BYTE RAM pack. 18 49.95

Sinclair ZX Printer. 27 49.95

8K BASIC ROM to fit ZX80. 17 19.95

Post and Packing.

0 Please tick if you require a VAT receipt TOTAL £

I enclose a cheque/postal order payable to Sinclair Research Ltd, for £
'Please charge to my Access/Barclaycard/Trustcard account no

Pleasedoeteicompleteasapplocabie

Name: Mr/Mrs/Miss

AddressI I I

Orde7I
Total

2.95

11111111i(
1 1 1 I 1 I I 1 1 1

LFREEPOST - no stamp needed. Offer applies to UK only.

I I

I I

I

Please print.

I

I ilt
ET111j
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f 14 95
0 40
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0 40
f 8 90

Greenbank
Greenbank Electronics

(Dept TIIE) 92 New Chester Road. New Ferry
Wirral. Merseyside. 162 5AG

Tel 051 645 33911

Aft
TERMS. VAT. C610 Cheques sic payable la Greenbank Electromcs and 6.

Add VAT io all pricer at 15). except when tilled otherwise. Pest MX UK 404
I, be 461 = 4501 per order Expo 110 VAT but add 409 Keel. E I Iferopel meal
.350 elsewhere Access BarcqyCird. Viii, Istleplionsil orders 'scooted.
Talys universities port depts. etc can MINIM their orders IM immediate
Despatch on account.'

Those cut prices for Amateur Users a d Export
Note industrial users quantity prices available

Mostly Motorola. RCAOffered as an alternative to the well established International Size Computer Cards

QUARTZ I

NEW EUROCARD IRO COMPUTER BOARDS, CUSTOM 80 SYSTEM
The Custom 80 System has been designed as a fully expandable modular computer system Tne

circuits are supplied as a full kit of parts. all you need are tools and solder.
The colour VDU card goes a teletext format, 24 lines of 40 charaCterS, upper case. lower case.

pixel graphics, contiguous, non contiguons. single height, double height. memory mapped etc.
The kit is supplied with all the components for colour and is used with your own colour or
monochrome T V set

The keyboard Port card is used to interface the ASCII keyboard to the computer. It is interrupt
driven giving fast response to keystrokes On this card is included 1K of user RAM (this is in
addition to the 1K of VDU text RAMI and space foe a 2K EPROM such as the CSYS operating
oyster') The ROM and RAM can be switched by software, which is desirable 11 full use if to be
mode of the dynamic RAM expansion cards

The CPU board uses the high speed version of the 00 MtCroProcerasor and operates at full
IMHe Full use can be made of the 180A's powerful interrupt structures, including mode 2
Ivectored/ interrupts. The CPU can insert wait states when requested and utilises pulsed reset for

I use with dynamic RAM's.
For a full 64K system two RAM expansion cards are required (These may be purchased singly If

required. For example rf 32K is sufficient for your init.] needs)
The microcomputer cards plug into the Custom 80 Micro Bus °mud board which Is mounted in

the high quality Custom 80 rack, which is in turn fitted with a case conversion kit or a good looking
instrument case

For high speed machine code work the CSYS operating system has been designed to allow
maximum use to be made by the user's own programs, of the various subroutines and utilities
contained in the firmware

Programs can be stored using named files on cassette. The dual cassette interface includes
facilities for an RS232 or 20 mA. current loop to dyne a printer. The band rate is software
selectable between 300 and 2400 band. The card also has a ZATA counter timer circuit

For users who would prefer to write programs in BASIC there is a 4K integer BASIC supplied on
cassette tape. It includes commands I or setting colour, black and white, graphics etc. PLOT la
potntl, draw la linel, erase la line) etc A 12K Custom 80 BASIC is in development and this will be
produced in both Interpreting and compiling versions

Also in development is an interface to floppy disks (and rink operating systems).
If you are working on a tight budget, the venous kits of parts can be purchased one at a time,

prices range from 134 091for the Micro Bus kit with 5 connectors/ or 143 22 (for the CPU kit) up to
E74.55 (for the colour VDU kit./

Send for more details la large SAE is not essential but helps usl and a comprehensive Custom
80 price list

TEX MICROSYSTEMS [PROMPT UV ERASER

A low-cost alternative to the above erasers WV 140/1411 claimed by the manufacturer to
erase up to 32 chips in 15-30 runs This iS the cheapest eraser we have seen The unit has
no timer, sower SWitCh or safety interlock switch The user places up to 32 chips into
loose COnduCling foam in the erasure tray 116 along the base, 8 on each side) The chips
are held in place by the UV tube which sits in the tray (Unlike the UV 140,141, no special
precautions have been taken to prevent the seepage of UV light, but the manufacturers
state that "Incident fight from this device is quite safe at distances above 12 inches "I

(Dimensions - 325 x 64 x 38mm1 (PROMPT ERASER Price CU

CMOS
4002
4031
4002
4006
4027
4006
4009
40t0
4011
4012
4013
40t4
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4037
4038
4039
4040
4041

149' 4042
14p 4043
14p 4044
66p 4045
113p 4046
62p 4047
35p 4048
40p 4049
15p 4050
18p 4051
34p 4052
750 4053
66p 4054
32p 4055
48p 4056
lip 4059
42p 4060
alp 40627
70p 4063
193p 4066
20p 4067
45p 0068
19p 4069

020 4070
35p 4071
5/Ip 4072
77p 4073
50o 4075

11.70 4076
E1.25 4077
f 1 .66  4078
£1.96 4087

imp 4062
£1.15 4065
E1.10 4085
£2.79 4006

59p 4086
711p 4089

74C I
74000
74002
74C04
74008
74010
74014
74020
74030
74032
74042
74048
74073
74074

280
21p
21p
289
np
30p
210
210
Zip
06p

0.43
57p
50p

60p
70p
65p

11 70
75p
75p
55p
50p
309
78p
78p
78p

El 25
El 25
El 20
14 80

90p
1996

99p
36p

1399
22p
20p
26p
20p
20p
20p
20p
60p
26p
26p
26p
25p
21p
669
Sfap

70p
CIAO

4093
4094
4095
4096
4097
40%
4099
40100
40101
40102
40103
40101
40105
401%
40107
40108
40109
40110
40114
40160
40161
40162
40163
40174
40181
40182
40192
40193
40194
40206
40257
4160
4161
4162
4163
4174
4175
4194

43p
11.88

90p
90p

E3.20
88p
959

£1.92
f130
11.80
11.75

959
E1.115

759
60p

E4.50
E1.00
E3.00
11.77
£1.54
E1S4
f1S4
[1.54
E1,54 I
05.03
11.90
f:141
E2.41
E1.05
054
E231

95p
99p
99p
99p
99p

£1 .05
C1.06

4502
4503
4505
4506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4529
4521
4522
4526
4527
4528
4529

4409 (7.90
4410 E7.20
4411 0.95
4412VP 0.00
4415V E4.130
4411 0.56
4433 f7.70
4435V E5.40
4450 13.50
4461 (3.93
4462 (441
4490PP E3.50
4490VP 0 14
4500 16.75
4501 29p

£1 .20
70p

0 71
50p
40p

12.65
68p
68p
76p

11 99
11 95
E1 98

75p
E4 15

42p
29p
78p

El 00
01 11

95p
El 15

90p
El 30

4530 70p
4531 11 30
4532 11 10
4534 0 00
4536 (2.95
4537L 126,10
4538 11 15
4539 01 15
4541 (119
4543 (1 36
4549 (395
4552 (14.65
4553 (2 99
4554 E138
4555 50p
4556 55p
4557 (320
4558 E120
4559 13 95
4560 El 80
4561 B1 p
4562 14 95
4566 01 59
4568 02.38
4569 f 1 75
4572 36p
4580 (460
4581 E2 50
4582 99p
4583 90p
4584 48p
4597 12 44
4596 12 90
4599 15 96
4700 01 75
ICM10380

1425

74076 67p
74083 11.34
74035 E1.34
74088 67p
74089 E4.12
74090 99P
74093 80p
74099 £1.06
740107 E1.27
740150 0.81
740151 0.55
740154 0.91
740157 £219
740180 £1.40
740161 0.16
740182 E1.115

740163 11.15
740164 E1.60
740165 11.08
740173 93p
740174 93p
740175 93p
74C192 E1.16
740193 11.15
740195 0.00
740200 0.45
740121 El Al
740373 0.79
740374 0.79
740901 57p
740902 710p
740903 57p

740904 57p
740905 1793
740905 67p
740907 57p
7409013 1100
74(909 11.69
740909 11.69
74C910 E7.45
740911 E7.39
74C912 (7.39
74C914 11.46
740915 E1.15
740918 0 10
740011 0 707
740911 0 70
740913 0.49
740925 15.99

74C926 15.99
74C927 0 99
740925 15 99
740929 fl 7 90
740330 017 90

80C%
842C96
8009'
80C98
82019
88029
88030

86p
92p
85p
92p

16 20
C2.90
090

74LS

MODULAR COMPUTER
SYSTEM CARDS

A range of internahonae 1111  203nunl size cards
which may be purchased individually as desired
or to build up a complete system Further details
available on request All boards are epoxy glass
with gold-plated edge plug
VDU A. B G tset of 31
SC MP P SCAM' CPU
MPA 7 Buffered SCAMP CPU
M2B 3 280 CPU
MXA 1 2K of 2102
MXA 38K 011114
MXID 16K of 4116
FIRM 2 46 of 5204
PAM 8 BK of 2708
RRM 14 BK o11516 6K of 2114
510 1 RS 732 QIN° I

2 Tape Interface
moot Port

a 5 Keyboard Input
4 Output Port 1940
2 PROM Programm E9 40

A4 Power Supply 0 90
at blocliboard, can be ,.sad with most

 the above boards. 13 41/2 ISBUS
E11 50

UV 141, UV ERASER
Two easy -to -use units designed for both
the professional and amateur UV -prom

Features:
 Can erase up to 14 proms
 Special shortwave ultraviolet tube
 Erase time variable between 5 and 50

minutes in 5 -minute steps (preventing
overexposure which may shorten
prom I ife I

 Sliding tray carries proms on conduc-
tive foam

 Safety interlock switch prevents the
timing circuit from operating and
switching on the tube with the tray
open

 -Mains On" and "Tube On" indicators
 Smart textured case
 Complete instructions supplied
Supplied complete with mains plug and
flex

Model UV 141 - Price £77.70
Also available without timer as

Model UV 140 - Price £6120

741500
741501
741502
741503
741504
741505
741508
741509
741510
741511
741512
741513
741514
741515
741.520
741521
741526
741517
741528
741530
741532
741533
741537
741538
741540
741541
741.547
741548
741549
741551
741554

12p
13p
14p
14p
15p
15p
15p
15p
15p
159
15p
309
48p
15p
15p
15p
1Bp
15p
20p
18p
15p
16p
16p
16p
top
35p
40p

813p
60p
15p
150

741555 30p
741563 f 1 SO
741073 25p
741574 25p
741575 28p
751576 20p
741.578 24p
741583 50p
741585 70p
741586 38p
741590 35p
741591 80p
741592 369
741593 36p
741595 460
741596 f 1.16
7415107 43p
7415109 30p
7415111 30p
74L5113 40o
7415114 35p
7415122 44p
7415123 56p
7415124 E1.05
7415125 30p
7415126 30p
7415132 45p
7415136 28p
7415138 35p
7415139 38p
7415145 750
7415147E1.70
7415148 99p

7415151 39p
7415153 399
7415154E1 70
7415155 39p
7415156 39p
7415157 35p
7415158 389
7415160 41p
7415161 41p
7415162 41p
741 5163 41p
7415164 48p
7415165 75p
741.5106 95p
7415170E1.70
7415170 72p
7415174 72p
7415175 589
7415181 11.30
7415183E2715
7415190 58p
7415191 58p
7415191 58P
7415193 659
7415194 40p
7415194 40p

.7415195 40p
7415196 581,
7415197 85p
7415221 60p
7015240 96p
741.5241 96p
7415242 8Sp

7415243 85p
74LS244 BOp
7415245E1.18
74L S247 40p
7415248 Orap
7415249 68p
7415251 40p
741 5153 40p
741.5257 48p
7415258 400
7415259 86p
74L S260 27p
7415261 1185
7415166 260
7415173 90p
7415275E7_50
741 5279 00p.
7415283 45p
741.5190 57p
7415293 48p
74152%0.15
7415298E1.30
7415324 1200
741 5325 0.90
741_5326 £2.90
7415326 0.94
7415327 1.86
7415 347 CI 48
7415348E1.86
7415352E1.86
741.5353 f1.85
7415365 37p
74LS 366 37p

741S367 37p
7415368 66p
7415373 75p
7415374 759
7415375 49p
7415377 90p
7415378 89p
741379 65p
7415384 86p
74 tr4 8611

6141
14 S39.3 60P
74L5395 f 1 99
7415396E1 90
74L 5398 1.75
7415399E2 20
741 5445E1 40
7415447E1 44
7415490E1 80
7415E68E1 75
7415669 (160
7415670E1.75

32 76810111watch 12.50
601014 (195
100 0 KHz 02.90
2000 KHz 070
2048667 092
262 144 KHz 0.92
307 2 KHz 0.92
3125667 El 32
155 0 KHz 0.53

COO MHz 02.95
008 MHz 050
250 MHz 0 52
6 MHz 013
8 Mel/ 12.73
8432 MHz 0.99
000 MHz 0.10
091152 MHz 0.23
4576 MHz U.09
SOO Mbt 0.52
56250 MHz raw
000 MH7 062
2768 MHz 0.76
519545 MHz E1.75
93216 MHz 0.92
000 MU/ Elm
032 MHz E1.99
096 MHz 0.99
194301 MHz (1.93
133619 MHz £125
606 MHz 0.23
800 MHz £106
9152 MHz 023
OCO MHz E1.99
0688 MHz 0.23
120 MHz 023
185 MHz 1323
24258 MHz £425
000 M10 0170
144 MHz 670
400 MHz 023
55360 MHz £1 99
COO MHz £119
168 MHz U.50
680 MHz 01 .99

86432 MHz 023
OM MHz [1 .99
08333 MHz 0.62
388606 MHz E323
867137 MHz 43.98
315 MHz 073
0000 MHz El 99
0 245 MHz 023
0 700 MHz 0123
092 MHz 0.92
1 0011MHz E3.92
2 000 MHz 0.50
40 Mel/ 092
4 31918 MH7 0.6
6 000 MHz £208
8030 MHz 030
8 437 MHz 6.90
9 968 MHz COO

20 OM MHz 0.80
10 1134 MHz 023
24 0 Mliz 092
26 690 MHz 12.90
170 MHz 13.92
27 145 MHz 0.00
27 648 MHz 0.23
386666 MHz 050
48 000 MHz £.70
100 000 MHz ON
116000 MHz 000

1111101110010 '11111
11.1. PRP wee copper

5DtP4
itiYiel"Ipe A 4159:1 Oi
ri x3)."
reel'

139
Qp

reel?" 0231
3'eic3(i. I39s-
Vex Irr ,:2
4)'x179' (4.21

Pleigieerd
pie WON

31.- x? ." 52p
31,"x5' 71p
31.-x170. 02.11
Termer ow 01.50 5E6
0 DO Mari E1.58
DP NuMaara 03.58
Spat tact con 01.18
ha mania tax 0 t 42

SOUNACON MIN
100 Op
SOO U.75 1000 0415

Ol MEETS
I 11 p

15,112p/1ap
Is  11 pm

24

111p/TOpiiep
211 40 pa

1111145,111,
71 pm Tinsel Weir type
pet merle* tern 16 50

EDGE CONNECTOIN
13 Arey. 0 I" ptili see
AN pebrizas POI pi 37
Sop. sled I I x 42103. II
%WM sell 17 x 41104 10

TUNER ICs

5:646 ITPTOP

01P -A80
MI MIN RPM 4

CA 3130E 14p
CA 3141E ISp

NI lie

LEO DISPLAYS
01 TIN 99p
R-7771)7210 02.00
04.711Ei750 01.110
RI 5110/510 E1.20

MIRO COYPU
INIPUIT

403.11pe al* 01
0.19

CLOCK CAPS
sir 617244 02.60
IIK 50253 05 50
lee 50366 06 50

SIX DECADE
COUNTERS

Ma 56395 6 7 09 90
1750

74504 73p

SWITCH M

AC 52215 5V 10A
AC 92215 5V 54, IN IA
AC 54215 51/ 206
AC 94215 SV 10A 121174

ODE PSUs

EM 90
1111 IA 50 0 IA 111610

EN 20
111.170 51/ 0 14 (12650

OPEN CARD SWITCH MODE PSU
FULLY ASSEMBLED P C B CARD 197 x 108
52mm Outputs 5V/6A, 5V1 05A,5A  12V/14
- 12V/1A. Type AC9251 1011 75
AC11363 5V/3A. 24V/3A - 12V/0 17A 187 x 157

52mm 2139.50

FLOPPY DISK CONTROLLER BOARD
'0(1 boards

''" - = itupy disks It
-Steelehsbee me  ere board but only built and tested

-veva* see do no, supply circler dugram
011111.00

'41. Mee lee resew  se.41 interface a 9 510
etre W seweeraart ee v011 or ferrnmal ,s required and

.-e WI RAM op ewer MeD 2 boards( The MZIS 3
acl RM %dues eta pow, tre rump and a 0001- trostmCP we- a ^; "stern iron, the disk

i
199.00

350 00

T.V. MONITOR P C E for OEM users
faeelaaataral P,1 .a Y4 fe Ams pa -am es per
awe It it are r Mr T lie agree Ms ma 0655644
suns1/  eras seaIlligreeselsw car WWI
Se CI T a Fem.
Prom swift set amelmme ea as wawa me Or wig
pa mem ore 1 are P 07 r we. lei vie OP
Cengeole era am
iff.11

NEW RRM-14 ROM/RAM CARD
This new international size. combined 8K
ROM 125161 and 6K RAM 171141 circuit board
has been designed for flexibility The memory
is organised as 4K of contiguous ROM, 4K of
contiguous RAM, 4K of ROM/ROM. RAM,
these 4Ks are located on any 4K boundaries
Additional decoding is provided to use the
memory devices not used above One 24 pin
DM and one 66 pin DIL patch areas are pro.
vided for 03 and 06 devices Board is
epoxy glass, 203 x 114mm. tinned. double
sided gold plated edge plug, plated through
holes. solder mask on back of board. For 16 bit
data applications two of these boards can be
used together
Bare P C B price 0445
Component pack )excluding memories and
sockets) 01.04
I C sockets if required £4.82

KEYBOARD CASES
405 x 210mrn Panel size 330. 188 mm E10.14

11'  340mm Panel 51,1,430 e 115mm E26.22

S2 -KEY CASED ASCN KEYBOARD
Com:-.4,- t- sS71
wale-aux t'Mze r  au., ',L., -ex: 01/ lase
pn rtabon ube sewers. recce,
hp Ma awl Poems mAcerrerc 5.0.40 sax es
 514 r 1301eA -1.25 w Meek

Sutabre Ian n CieemoTilere mica
Womble Ow CAMP NI Seesaw On eiiitiefo
The PIPACierle s emipmese eimmiTeiest arc

el-0110APC ' MICE

EUROCARO 19" CARD FRAME
I, 2raam u 001011 ? trotrl rear he ban
IBS sem mw 128-84

Je pee pa a 9 (1.53
ass MIMI IWO." 0.27
:me arms re

wo ewer* T. 1 : mops :ate (33.011
eM m i E r 2 Earecare odour

Pt mi.* -ens a II
le me Yoe a - IT
lemeoey-mmt-16,1e
WieeTmap-wesi-IM

L2 n
03.38
(2.71
CAM

MICROPRO
6602

6502
652671
6522
6532

280.5 CPU
2811A PIO
21104 CTC

1906-51010

110

5800
MOO MPU
6802 MPU
6809
68101118.8RAW
681001128  8 RAW
6820 6821 PIA
6845
6850 ACIA
MC6693

04.95
0325
04 95
nn
ES SO

1440
14 

(2300

075
1550

113 95
E325
0.75
El 75
075
El 75

SCRIP If MM VO
SC/MP II 14MHz) E111

INS 8154 RAM LO BM
INS 82551,0 0.99

CMOS
COSMAC COP 1802CE fan
COSMAC COP 1802E E1516
COP 1664 £166

STATICS RAPP NOM
2112 255 x 4 0.25
2114 - 1K x 4 Mp
5x2111 0.92
0118 MOS 21( RAM 203 CS

E18.111

4118 - 10 

CESSORS
DYNAMICS

1116 16K 200,5
b 4116 CAN

UV ERASABLES
52041512 i 81 £1.06
270816 - 8 (225
27162516 26 8 single SY

0.31
/532 46 11 bk (125

PROM WASHING SERVICE
50p each prom

SPARE ERASER TUBE
. v tube 11 I 11000

UV PROM ERASER
20140 III 29
11011 077 71)
PROMPT E3100

INTERFACE
811595
811.596 7
811598
14881E102321

75491 LED driver
75492

(11206120
1171

19118910
FD 1771
5131

5136
ICM 7109 IPA

101,
99p

(1 40
75p
Sep

92p
II SO

leo
0 95

43400
1259
U 59
058

_ -
CAT CONTROLLER Users

AY -5- 013 £3.51

5.AY - 0114 £4.
45-3. 0144 ES SO
/15.3- 015 0.95
6402 13.
1102 1450
DP83500 129 00

CRAB GEN KEYBOARD
ENCODER

MK 2302 £1521
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We're pretty generous people here at ETI. We don't just give you an
echo unit, or a phaser, or a flanger, or a chorus unit - this project has
got the lot! Design by Ray Marston. Deg lopment by Steve
Ramsahadeo.

The ETI Music Processor is
designed to add any of four
switch -selected effects to any

musical or audio signal, these effects
being double -tracking (mini -echo), auto-
double -tracking or ADT (mini -chorus
effect), phasing and flanging. None of
these effects can be claimed as unique;
it is, however, pretty rare to be able to
get all four effects from a single unit.
The unique feature of our unit,
however, is the way in which its
scanning circuit works.

In conventional ADT, phasing and
flanging units a low -frequency
oscillator is used to scan the selected
effect up and down the audio band,
and in all the commercial units that
we've seen this oscillator simply free-
runs so that, for example, a phaser unit
phases continuously and thus
eventually tends to produce a rather
tedious musical effect. Our unit is
different, because the scan oscillator
can be operated in one of three basic
modes - manual scan, one-shot scan,
or free -run scan. In the first two of
these modes the scanning can be
initiated by either a push-button or a
foot switch, and in each of the three
modes a range of four different scan
speeds are available.

A Passing Phase
Because or the unusual scanning

generator used in our unit the
processor produces the kinds of

operating effects that al. -
dream of. Suppose, for elample that
you are using the unit as a
the one-shot scanning mode -
case your musical instruinerr.
normally play straight throue :ne
with no special effects being addec
soon as you want to add the phasing
effect to a musical passage you simply
press the scan button or the foot switch
once, at which point the unit will
noiselessly switch over .usambuit-in
electronic switches) to the plows
mode until one complete phasedowni
phase -up scan cycle is comOete-. and
then revert to the straglr-thr:xigh
mode.

A similar effect is otr.aried in the
manual scan mode. except that the
unit scans down only wfWe :Ile scan
button or foot switch is hec :iosed
and scans back up again as s=on as the
button/foot switch is release.: A red
LED illuminates if the unr. -e aches a
self-imposed limit in the scan -down
mode, and a green LED illuminates
when the scanner reaches *supper
limit and returns to the saniglit-through
or normal mode of operation

Similar kinds of action occur when
the processor is used in the DT and
flanging modes, with special effects
being imposed on the music only when
the scanning action is initiated by the
press button or foot switch When the
scanner is used in the free4unning
mode, of course, the special effects are
imposed continuously. as in a
conventional unit and when the unit is

used in the simple double -tracking
(echo) mode the scan generator is
switched out of circuit and the echo is
permanently present.

MP Use
The complete processor unit is

mains -powered, contains a total of 10
ICs, and is easy to use: the music signal
(with a nominal peak -to -peak
amplitude of at least a few hundred
millivolts) is simply connected to the
unit's input, and the output of the unit
is then taken to a suitable power
amplifier. The desired musical effects
and scan speed and mode are then
selected by panel -mounted switches
and the input level is adjusted by RV1
so that straight -through operation is
obtained with minimal distortion.
When the unit is used in the double -

tracking and ADT modes, the echo
depth can be varied with RV2: when
the unit is used in the flanging mode,
the flanging level or depth is varied
with RV3.

The complete unit can, if desired,
be used to add the specified effects to
virtually any audio signal source. The
unit does, however, generate a small
amount of RFI, and if it is to be used
with a radio or tuner -derived audio
signal it may be necessary to fit the
unit into a well screened metal case, to
avoid interference; the unit is provided
with a simple RF input filter (activated
by a slide switch) that is intended for
use with radio -derived input signals.
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Construction
There should be no problems in

the construction of this project
provided you follow the overlay
carefully, paying particular attention to
the orientation of the electrolytic
capacitors and semiconductor devices.
All components are mounted on a
single PCB except for R24 and C7,
which are hardwired between SK1 and
SW3.

Start construction by assembling
the power supply components. Be sure
to insulate the mains terminals on the
PCB and SW5 with rubber or PVC
sleeving. When this section is built,
connect a voltmeter across the output
and check you get a reading of 15 V.
The remainder of the circuit can now
be built.

The Music Processor project is not
particularly difficult to build: the circuit
does, however, incorporate a couple of
preset pots and access to a scope and
an audio generator is desirable when
adjusting one of these components, so
that optimum phasing effects can be
obtained.

To adjust PR1, connect a DC
voltmeter between PR1 slider and the
+15 V rail and then adjust PR1 for a
reading of precisely 5 V. To adjust PR2,
switch the unit to the double -tracking
mode, set RV2 (echo depth) to mid
value, and apply a 1 kHz (nominal) sine
wave signal of about 1 V peak -to -peak
to the unit's input. Use a scope to
monitor the two signals on the inputs
of R46 and R47 and then adjust PR2
until the magnitudes are equal.

Fig. 1 Block diagram of the double -tracking
or echo circuit.

Fig. 2 Block diagram of the auto -double -
tracking or mini -chorus circuit.

1111
Inside the Music Processor. It may look as if we had an accident with a plate of spaghetti, but
you shouldn't have any problems if you follow the overlay methodically.

OUTPUT INPUT

Fig. 3 With a shorter delay time the Fig. 2
circuit becomes a phaser.

DELAY LINE
(1-4ms)

TWO -PHAS
VCO

O
OUTPUT

SLOW
SCAN
GENERATOR

Fig. 4 This configuration of the circuit
elements causes flanging.

HOW IT WORKS
BASIC PRINCIPLES
The ETI Music Processor uses a number of
basic circuit elements, such as a CCD delay
line, a VCO, a couple of audio mixers and
low pass filters and and a special slow scan
generator to implement the effects that are
available from the unit. In each of the four
basic operating modes of the unit (double -
tracking, ADT, phasing and flanging), these
elements are configured by electronic swit-
ches to give the desiied mode of circuit
operation. Figures 1 to 4 show the four basic
configurations of the unit.

Thus, in the basic double -tracking
mode (Fig. 1) the delay line is clocked by a
fixed -frequency two-phase generator to
give an overall delay in the range 10- 25 ms.
The audio input signal splits two ways as it
enters the unit, one path going directly to
one input of an audio mixer and the other
going to the remaining mixer input via the
delay line. Consequently, the output of the
mixer consists of two identical audio signals
that are time -displaced by a fixed amount,
thus giving a simple echo or double -
tracking effect.

The ADT (automatic double -tracking)
circuit of Fig. 2 differs from that of Fig. 1 in
that the fixed -frequency two-phase clock
generator is replaced by a two-phase VCO
(voltage controlled oscillator) that can have
its frequency (and thus the delay time of the
line) varied using a slow scan generator. The
ear perceives the audio output signals of
this circuit as two distinct signals with a
variable time -displacement, this being the
so-called 'chorus' effect.

The phasing circuit of Fig. 3 differs
from the ADT circuit only in that the VCO
frequency is speeded up to give line time -
delays in the range 1-4 ms. The effects of
this time -delay reduction are quite
dramatic; the ear no longer perceives the
unit's output as two distinct signals. As the
direct and delayed signals are added
together in the audio mixer, those signal
components that arrive in anti -phase tend
to self -cancel, introducing a series of not-
ches throughout the audio frequency band
(ie a comb filter). With 1 ms delay the not-
ches are spaced 1 kHz apart, and with 4 ms
delay they are spaced 250 Hz apart. These
phase -induced notches are relatively
shallow (about 20 dB deep), but introduce a
pleasing acoustic effect as they are swept
up and down through music signals by the
slow scan generator.

The flanging circuit of Fig. 4 differs
from the phasing circuit in that the audio
mixer is placed ahead of the delay line, and
pat of the delayed signal is fed directly
back to one input of the mixer. The conse-
quence of this configuration is that in -phase
signal components arriving at the mixer
tend to add together regeneratively, in-
troducing a series of comb -like peaks in the
audio frequency response. The amplitude
of these peaks depends on the degree of
feedback and can be made very steep.
These phase -induced peaks introduce very
powerful acoustic effects as they are swept
up and down through a music signal via the
slow scan generator.

ETI NOVEMBER 1981 39



HOW IT WORKS
THE MAIN CIRCUIT
The main circuit of the unit contains all of
the elements described above, except for
the slow scan generator. Here, IC5 is the
CCD delay line, IC6 is the VCO or clock
generator, IC4 and IC8 are two -input audio
mixers and IC7 is a low pass amplifier. Input
signals are applied to the unit via level con-
trol R V1; the unit's clock generator pro-
duces a certain amount of RFI, and R24 -C7
can be used to prevent this RFI feeding back
to the input terminal when the unit is used
with a radio music source. ICs 3 and 9 are
used in the circuit as voltage -controlled
electronic mode selector switches.

In the double -tracking mode, switches
IC3d, IC9b and IC9c are open and IC9a is
closed. In this case one half of the input
signal is fed directly to the R46 side of audio
mixer IC8 and the other half is fed to the
R47 side of the IC8 mixer via low pass (22
kHz) mixer IC4, delay line IC5, and low pass
amplifier IC7. The IC6 clock generator
operates at a fairly low frequency, with its
rate determined by C15 and the series
values of R37 and R V2; the scan generator
input is disabled by IC9b, and the second in-
put of mixer IC4 is disabled by IC3d.

Table 1 shows the states of the IC3 and
IC9 switches (which are DC -controlled by
SW4) in the different operating modes of
the circuit. Note here that IC3d and IC9a
are activated automatically by the scan
generator circuitry (provided they haven't
been overridden by SW4), and that these
switches are closed when scanning is in pro-
gress. Also note that, when the unit is used
in the flanging mode and IC3d is closed, the
R 35-R 36 -D5 -D6 -D7 -D8 network is used to

automatically limit the magnitude of feed-
back signals from R V3 to R34, so that flang-
ing does not attain uncontrolled levels.

From Table 1 and the above informa-
tion, the reader should have little trouble in
figuring out the precise methods of circuit
operation in the other modes. Note that
IC9c controls the coarse speed range of the
VCO, and IC9b enables or inhibits the input
from the scan generator circuit.

THE SCAN GENERATOR CIRCUIT
The scan generator circuit provides a ramp
waveform to the input of the VCO and pro-
vides control signals to IC3d and IC9a of the
main circuit. When the circuit is used in the
manual and one-shot modes the scanning is
initiated by closing either PB1 or an exter-
nal foot switch; the circuit action is such
that the IC3d and IC9a switches of the main
circuit are normally opened and music
signals are played straight through the unit
(via the delay line) without any special ef-
fects being imposed, but as soon as a scan is
initiated these two switches are activated
by IC2b and special effects are imposed for
the duration of the scan.

The operating theory of the scan
generator circuit is fairly involved. IC1a is
an op -amp integrator circuit and is DC -
biased at half -supply volts by R4 -R5. In our
application, the circuit is used as a ramp
waveform generator and its timing action is
controlled by R6, capacitors C1 to C3 and
by the DC voltage on the R7 -R8 junction;
normally, this voltage has a value of 5 V but
switches to 10 V when PB1 or IC3c are
closed. Thus, the output of ICla (which

feeds the VCO input of the main circuit via
IC9b) is normally at + 10 V, but starts to
ramp down towards + 5 V as soon as the
R7 -R8 junction is pulled high by PB1 or
IC3c. As soon as the R7 -R8 junction is allow-
ed to switch to + 5 V, the IC1a output starts
to ramp back towards + 10 V again.

The IC1a circuit has four ramp speeds
available, which are controlled by swit-
ching in different total values of integrating
capacitance using SW1. In the fastest ramp-
ing speed, only 68n of capacitance (C3) is
used; in the next speed, 136n (C2 + C3); in
the third speed 218n (C1 + C3) and in the
slowest speed 286n (C1 + C2 + C3).

The output of IC la is fed to inverting
amplifier IC1b, which has a DC voltage gain
slightly greater than unity, and the output
of IC1b is fed to the inputs of non -inverting
voltage comparators IC1 c and IC1 d. IC1 c is
referenced to + 10 V; IC Id is referenced to
+ 5 V and has its output inverted by IC2a.
The circuit action is such that the output of
IC 1 c switches high whenever the IC1a ramp
generator reaches or exceeds the scan -
down limit, and the output of IC2a switches
high whenever IC1a is not ramping or
whenever it reaches or exceeds the scan -up
limit; these two states are indicated by
LED2 and LED1 respectively.

IC2c-IC2d is a simple bistable circuit,
which can be set by a positive pulse applied
across R16 or reset by a positive pulse fed to
D4; the output of the bistable is used to con-
trol switch IC3c. The reset signal of the
bistable is derived from the output of IC1c;
the set signal is derived from PB1 or from
the output bf IC2a, depending on the
operating mode (selected with SW2) of the
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PROJECT : Music Processor

scan generator. The output of IC2a is also
used to control IC3d and IC9a (in the main
circuit) via 10 ms delay /inverter network
R19-C6-R20-IC2b and R22 and R23. The
overall action of the generator in each of
the three different operating modes is as
follows.
MANUAL SCAN. In this mode of operation
the scanning is entirely controlled by PB1
(or the external foot switch) and the unit
simply gives a scan -down action when PB1
is closed, or a scan -up action when P81 is
open. The scan limits are indicated by LEDs
1 and 2; switches IC3d and IC9a receive
'close' control signals when scanning is in
progress and 'open' signals when scanning
is not in progress. SW4a and SW4b deter-
mine whether or not these control signals
are acted upon.
ONE-SHOT SCAN. In this mode of opera-
tion the output of PB1 is used to feed a set
signal to bistable 1C2c-IC2d and the input of
the IC1 a ramp generator is controlled from
the bistable output via IC3c. When PB1 is
momentarily closed the bistable output is
switched high, causing IC3c to close and in-
itiate a ramp -down action; ramp -down is
maintained until the scan -down limit is
reached. At this point the bistable is reset
by IC1c output, causing IC3c to open; the
ramp generator then scans back up to the
full extent, at which point the one-shot cir-
cuit action is complete. IC3d and IC9a are
again controlled from the output of IC2b
throughout the one-shot action.
FREE -RUNNING SCAN. In this mode of
operation the set input of the bistable is
controlled from the output of IC2a, the
reset input is controlled from the output of
1C1c, and the scanning action is controlled
from the bistable output via IC3c. The ac-
tion is such that ICla ramps down (IC3c
closed) until the scan -down limit is reached,
at which point the bistable is reset. IC3c
then opens and IC la ramps up until the
scan -up limit is reached, at which point the
bistable is set again via IC2a output and
IC3c closes again, initiating another ramp -
down action; this process continues ad in-
finitum. Note that, because of the delay ac-
tion of R 19 -C6 -R20 and IC2b, the IC3d and
IC9a control signals are continuously main-
tained when the scan generator is used in
the free -running mode.

A detail shot showing how C7 and R24 are mounted. SK1 is on the right, and one end of R24 is
soldered to pin 1 (input). The other end of the resistor is soldered to C7 and a wire which goes to
RV1 on the front panel. The remaining wires on SK1 are ground (pint) and output (pin 3). Closing
SW3 connects the capacitor to ground to filter RFI at the input. If an external footswitch is to be
used, it may be plugged into the mono jack socket on the left of the picture.

TABLE1

OPERATING
MODE IC9a

SWITCH STATES
IC9b IC3d -IC9c

Double
Tracking

ADT
Phasing

Flanging

Closed

Closed

Closed

Open

Open

Closed

Closed

Closed

Open

Open
Open

Closed

Open

Open
Closed

Closed

 1,

SPE F7; So
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Fig. 6 Circuit diagram of the scan generator
circuit.
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BUYLINES
Nothing particularly out of the ordinary for
this project; most of the components are
available from the normal outlets. In case
of difficulty, Technomatic and Watford
Electronics stock the TL084N, Electrovalue
and Watford stock the PCB -mounting
transformer, and C23 can be obtained from
Electrovalue. The case we used (order no.
C12 ADJ) can be obtained from West Hyde
Developments for a retail price of £12.94 in-
cluding postage and packing. The PCB can
be purchased from our PCB Service (see
advert on page 76).
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LEDI
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SW4a
COM

SW2b
COM

SW1
(3)

SKI PIN 3
'O-f-'"PuT)

Fig. 7 Component overlay of the ETI Music Processor. There's a great deal that fits on the board,
and a great deal that doesn't, so take time and care over construction. Note the large number of
'blob and arrow' symbols; some of these represent wiring to off -board components, some are
point-to-point connections on the PCB. The latter blobs are the lettered ones; link A to A, B to B
and so on. Remember that R24 and C7 are mounted directly on Ski and SW3.
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PROJECT : Music Processor
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Fig. 8 Circuit diagram of the power supply for the project.

PARTS LIST

0 IT

15V

R51
150

LED3

OV

Resistors (all 1/4W, 5%)
R1,2,7,
16,33,
43,44,
46,47,48 100k
R1,6 10M
R4,5,20,26,
27,32,36,37 10k
R8,12,13,
14,38 47k
R9 27k
R10 820k
R11,19
R15 680R
R17,18 33k
R21,31,51 1k0
R22,23,35,42,
45,49 22k
R24 1k8
R2; 28 220k

R29
R30
R34
R39
R 40
R41
R50

2k7
6k8
150k
180k
120k
82k
15k

Potentiometers
RV1
RV2
RV3
PR1

PR2

Capacitors
C1
C2,3
C4,11,17,

47k logarithmic
100k linear
10k linear
4k7 miniature horitootal
preset
220k miniature vertical
preset

150n polycarbonate
68n polycarbonate

20,21
C5,10,14
C6
C7
C8
C9,19
C12
C13
C15
C16
C18
C22
C23
C 24

220n polycarbonate
100n polycarbonate
10n polycarbonate
2n2 polystyrene
330n polycarbonate
33p ceramic
680n polycarbonate
4u7 35 V tantalum
470p ceramic
150p ceramic
220p ceramic
10u 35 V tantalum
1000u 40 V axial electrolytic
47u 16 V tantalum

Semiconductors
IC1 T1084N
IC2 4093B
IC3,9
IC4,7,8
IC5
IC6
IC10
Q1,2
BR1
D1-10
LED1
LED2,3

4066B
CA3140
TDA1022
40466
78115
BC109
50V, 1 A bridge rectifier
1N4148
0.125" green LED
0.125" red LED

Miscellaneous
T1 15-0-15 3 VA PCB -mounting

transformer
SW1 1 -pole 4 -way rotary switch
SW2 2 -pole 4 -way rotary switch
SW3 SPDT miniature toggle switch
SW4 3 -pole 4 -way rotary switch
SK1 five pin DIN socket
SK2 1/4" mono jack socket
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The highly acclaimed 0100 loudspeaker is an ideal
'second speaker' for use in the dining room, bedroom -
or anywhere else you need music! It is diminutive in
size, but has a big sound! Using versions of the
'Minimax 2' drive units - but in a slightly larger cabinet
(still !ess than 8" x 7" x 1 1" !!!) the D100 provides a
try . - -= performance at a lo-fi price.

-es.:er offer is an unrepeatable opportunity - at an
un e_es-a: e 2 -ice - to add this amazing little speaker
tc . The sound quality is outstanding; the
rr :-s-:e - g clear and detailed and the bass

_ e. for the size. Colouration is
. !n this design and as a consequence the

D s _-:s much larger than it actually is! There is no
tra:e - 'small -box' sound that bedevils many

designs.

The power handling is high, up to 50 W programme
makes the D100 an ideal match for a "micro"

-or Indeed any system where size is an
ccreocleration.

ites pnce t:ar you afford not to have a pair?

IDEAL FOR UPGRADING - OR
AS A 'SECOND SPEAKER'

TYPICAL SPECIFICATION
Recommended Amplifier Power: 10-25 watts RMS per channel. In
general they need between 8 & 10 watts RMS per channel for every
1000 cu/ft. of room space. Impedance: 4-8 ohms. Frequency
Response: 90 Hz -18 KHz ± 5 dB. Finishes: Real teak or walnut
veneer with black frets. Size: 734" deep, 6%" wide, 11" high.
Weight: 3.5 Kg. 171b. 9oz.) each 8 Kg. 11 71b. 8oz.l per pair/packed.

To ETI Loudspeaker Offer,
145 Charing Cross Road,
London WC2.

Please send me pairs of D100 speakers at E29 95 per pair plus f 2 95
,:.bp per Pair
e000se a cheque PC made payable to Modmags for E

.

Access

4 9 2 91

5 2 2 141

ORDER BY POST WITH

B A RC LA YC AR D/AC C ESS,

Please debit my account

Signature:

Tck chores of veneer Teak

Name
CAP1TA_S

Adelman
!CAPITALS/

Walnut E

VISA

30plies to UK mainland only  allow 28 days for delivery a
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FEATURE

ENGINEER'S GUIDE
TO BASIC

Computing is all about data - numbers to be processed, constants
for calculations, strings for the manipulation of groups of

characters. Stewart Fleming looks at the various methods of data
storage, the limitations that these cause, and how the problems may

be overcome.

In this second article an attempt will be made to describe the
types of data item that can be handled by BASIC programs,
and then to classify BASIC instructions, statements and com-

mands according to their function. Throughout the series corn-
parison will be made between different BASICs and we will
describe how particular operations may be effected in different
versions of the language. We will also look at some of the ways
in which floating-point operations may be carried out using in-
tegers and strings only. The topics covered will be illustrated by
complete examples, even it this means occasionally 'jumping
ahead' a little.

BASIC allows three main types of data: integers, floating-
point numbers and strings. For each of these types a code is used
to convert the item to be represented into a collection of bits
which may be stored and moved around within the computer.
Let's look at the three types one by one.

Integers
These are the positive and negative whole numbers in-

cluding zero. The positive sign, +, is optional when represen-
ting the positive numbers or zero both in ordinary arithmetic
and in BASIC - thus - 37, 42, + 42, -0, 0 and +0 are all in-
tegers. Computers allow only a subset of the integers - often
- 32768 to + 32767. This is a result of the binary representation
of integers within the computer. The binary system is the two's
number system - thus using two eight -bit bytes, say:

5,1 = 101, = (0000000000000101)

1st byte 2nd byte

The subscript after numbers indicates which base we are
counting in.

Negative integers will be represented in a variety of ways. A
common one is the 'two's complement' method in which the
negative number is represented by the corresponding positive
binary number in which the Os have been converted to 1s and
vice versa (a process known as inversion) and 1 added to the
result.

Hence - 510 = (1111111111111010 +

= (1111111111111011)z,

(Carrying out this process again on the number just formed gives
us the original positive number, as the reader can readily
verify.)

The left-hand bit is considered to be a sign bit -0 means
positive and 1 negative. It follows that the largest positive two -

byte integer is

0111111111111111 = 215 -1 = 3276710

and the largest negative one is

10000000000000002 = - -3276810

(as can be verified by inverting the bits and adding one.)
Another method of representing negative numbers known

as the 'one's complement' method simply inverts the bits of the
corresponding positive number. This time the range will be
- 32767 to + 32767 (one less than the 2's complement system)
and there will be two ways of representing zero:

+ 010 = (00000000000000001,

-010 = (1111111111111111)1
s complement

A third way is the 'sign and modulus' method where the most
significant bit (the left -most bit) is taken as a sign bit
(0 = positive, 1 = negative). Thus:

+ 5,0 = (00000000000001011)2

SIGN
MODULUSBIT -a,

- 510 = (1000000000000101),

Mention should be made of Acorn Atom BASIC which uses four
bytes for each integer and therefore has a much larger integer
range than most BASICs. Acorn BASIC also allows the represen-
tation of integers in the hexadecimal notation (base 16) provid-
ed the number is preceded by the hash (#) symbol. Hex-
adecimal uses the digits 0 to 9, and also the letters A to F for the
numbers 10 to 15. An example of a number in hexadecimal is

3F15 = (3 x 16 + 15),0 6310

This would be represented in Acorn BASIC by #3F.

The Real Thing
Real numbers are all the numbers that may be represented

in decimal notation. (Note, however, that some real numbers -
including e and 7T - would require an infinite series of
decimals and hence are not strictly representable). The integers
are representable in decimal notation and are therefore includ-
ed in the real numbers. Examples of real numbers are: 0.25,
- 73.420, 5.0, 5, 0.33333.
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A common way of representing real numbers is in 'scien-
tific notation' (a form of decimal floating-point), where the
number after the letter E is the number of places to the left or
right that the assumed or actual decimal point in the number
before the E has to be shifted, eg

1E4 = 10,000
lE -4 = 0.0001
2.6E8 = 260,000,000

The ordinary and scientific representations are both al-
lowed by BASIC. Within the computer, however, BASIC will
store real numbers using a binary floating-point representation.
In this notation, a real number y will be represented by the two
numbers a and n where

y = a x 2"

and a is known as the mantissa, n is an integer known as the ex-
ponent.

By convention, the magnitude of the mantissa lies in the
range .1 a <1 base 2, ie 1/2 Ls a <1 base 10. This is known as the
'normal' form, and the representation is called 'normalised
binary floating point'. Both mantissa and exponent may be
positive or negative. The method of representing negative ex-
ponents and mantissas may vary from machine to machine -
thus a manufacturer might use 2's complement for the mantissa
and sign -and -modulus for the exponent. Furthermore, a fixed
number of bytes will be allowed for the exponent and for the
mantissa.

In binary floating point, the number 5.12510 would be
represented as

.101001 X 2°11 .41/. exPcnent

mantissa

The exponent, 0112 (=310), means that the binary point of the
mantissa has to be moved three places to the right to give the
number 101.001 (= 5.12510). Using a one -byte exponent and
three bytes for the mantissa would give

00000011 10100100 00000000 00000000

exponent t mantissa
implied

binary point

For example, the PET microcomputer uses five bytes for each
floating-point number - four for the mantissa and one for the
exponent Research Machines' BASICs use three for the man-
tissa and one for the exponent.

The fact that real numbers are represented in the com-
puter's memory in this format has important implications, both
for the range of numbers allowed and for the precision with
which they are stored.

Range
The range of the numbers is limited by the largest value

that the moaner* can take. Since this is in binary, and the con-
version routine will make some rounding assumptions which
maybe manufacturer -dependent, the range of real numbers in a
parbaular BASK will only be specified approximately. For ex-
ample, the tame rna' be specified as approximately -1038 to
+lir. or even as approximately (-10'8 to -10-3e), (10-38 to
1(. In die beef case the number zero has been excluded as it
cannot be sepeserted in the strict normalised binary floating-
point farm, winch rewires a mantissa with a magnitude bet-
ween a hall and ore base 1, 0)

Some BASICs get round this by using the method of a
'characteristic constant', a fixed value which is added to the ex-
ponents of all floating-point numbers in order to make the expo-
nent positive. The number zero is then treated as a special case,
being given an exponent of zero, even though its mantissa may
be non -zero.

Precision
The precision with which floating-point numbers are stored

is also limited. Even granted that a particular real number may
fall within the range allowed by a BASIC, the precision with
which it is stored may be reduced by:
 the fact that some real numbers are not capable of exact
representation as decimals. For example, IT = 3.14159 to six
significant figures, but it is not capable of exact representation
however many decimal places we take.
 rounding errors which may occur in converting the real
number (or its decimal approximation) into binary. This is a con-
sequence of the fact that the normalised binary floating-point
representation uses just a subset of the allowable real numbers
(for the mathematically minded, it is actually just a subset of the
rational numbers occurring within the range specified), and we
are limited to trying to find the closest allowed number to the
original real number.

We describe this uncertainty by specifying that the real
number is represented to a particular number of significant
digits - this is known as the precision. The precision will de-
pend on the number of bytes used for the mantissa, and (as one
might expect!) the rounding process means that the precision
can only be approximately stated; a precision of at least nine
significant digits or a precision of six -seven digits, for example.
As a result, BASICs restrict the number of digits allowed in the
representation of a real number - whether or not scientific
notation is being used. In PET BASIC, for example, ordinary real
numbers are to be of 10 or fewer digits.

For certain applications (eg the solution of differential
equations using finite -difference techniques), high precision is
necessary, and this might affect your choice of machine. Some
BASICs cater for this by offering a 'double -precision' facility in
which real numbers are represented with a much larger man-
tissa (and therefore more accurately). For example, the TRS-80
normally limits numbers to six significant figures, but a number
specified as 'double precision' has 16 significant figures. The in-
accuracy involved in the representation of real numbers has im-
portant implications for ordinary BASIC programs too, as will
be made clear in a later article.

Stringing Along
Strings are groups of characters contained within quota-

tion marks, ie

"FRED 5" "THIS ISASTRING"

Strings may contain the letters A -Z, the digits 0-9 and a number
of other characters including space and

, ! ? - * £'( ) % .

Other characters, some of which cannot be conveniently
printed (such as the 'bell' character), may also be included, but
not readily represented in a BASIC string.

Some BASICs do not allow quotation marks within the
string; for example,

"HE SAID "THIS ISA STRING" "

is not allowed. Others will allow, for example, single quotes as
string delimiters, or a double quotation mark within a string
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bounded by single quotes. Acorn BASIC gets round this by
representing a single quotation mark within a string by two
quotation marks, thus

A KNOCKOUT"

In certain instances (eg in conjunction with a DATA statement)
the surrounding quotes may be omitted.

How Long. . .

The length of a string is the number of characters contained
within it. A string of length zero is known as a null string, and the
maximum length that a sting can take may vary between
machines, but is usually 255. Each character occupies one byte
of storage in memory, and is represented by a numeric code
which is usually a superset of the ASCII (pronounced as in Ar-
thur) code (American Standard Code for Information Inter-
change). Thus, for example.

A = 010000111: = 65,0

BASICs will also store a start address (the address of the first
character) for any string that occurs within a BASIC program or
that is created by a BASIC program, together with some addi-
tional information such as the length of the string.

Some BASICs store an 'end -of -string' character as part of
the string. Acorn BASIC, for example, adds the 'return' character
(ASCII code 13) to its strings, but this is not included in any
length -of -string calculations Some of the characters within a
string may be used by BASIC to carry out operations such as
editing the screen - these are known as control characters -
and others may be used to displa' particular shapes on the
screen (graphics characters). More about them later.

Data Selection
Although there are three types of data item available, in-

tegers, floating-point numbers and strings, not all BASICs use all
three. PET BASIC does, and stores numbers as integers rather
than floating-point wherever possible. Research Machines'
BASIC has only strings and floating-point numbers, while Acorn
and Apple both offer BASICs with just integers and strings. With
the Acorn, the user can purchase an extension ROM that gives
him floating-point facilities; the Apple user can purchase a dif-
ferent version of BASIC stored on disc.

We will now consider ways in which floating-point opera-
tions may be implemented using an integer BASIC. Possible ap-
proaches are:

 writing BASIC subroutines to convert real numbers stored as
strings into a decimal floating-point representation which uses
the integers 0-9 only, to carry out arithmetic operations on these
numbers, and to convert them back. (Such a program, written in
Acorn BASIC, is listed in this article. This program will be
described fully, and the algorithm it uses discussed, in the next
article, which will also deal with structured programming and
thus enable the routines to be written in any BASIC supporting
integers and strings.)
 writing the subroutines in assembly language or machine
code, thereby speeding up the arithmetic operations.
However, if the user requires a lot of floating-point numbers and
operations in his applications, he would be well advised to
choose a BASIC better suited to his purpose.

The program listed here works for real numbers up to 10
characters long, but not in scientific notation. Numbers are
stored to a precision of eight decimal digits. The addition
subroutine will register an overflow condition if addition pro-
duces a sum greater than 9999999999999999999, or less than
- 9999999999999999999. The program stores its floating-point
numbers in the following format:

3 43 2 4 7 8 0 0 0 0

xtet A
mantissa'

AS( II code for -

-2 45 7 8 0 0 0 0 0 0

ecenent tmantissa

ASCII code for -

247.8 = + .2478 x 10'

-0.0078 = - .78 x 10-2

Sample runs of the program look like the examples below, with
the user entries in bold type and the computer responses in
medium.

>RUN
ENTER FIRST NUMBER
?56.3
ENTER SECOND NUMBER
? - 4.7
ANSWER IS +51.600000
ENTER FIRST NUMBER
?6666666666666666666
ENTER SECOND NUMBER
?5555555555555555555
OVERFLOW

Constants And Variables
Numbers and strings which occur 'as themselves' within a

BASIC program are known as constants. Numbers and strings
may also be represented symbolically using variables. Variables
will be the subject of a later article, but for now, a BASIC
variable is a name which represents and identifies an area of
storage containing a valid string or number. We may concep-
tually view the variable as a box containing a value.

X

3.5

In this example the variable X has the value 3.5, though at a later
stage it may contain a different value - hence the term
'variable'. The BASIC programmer can thus refer to values by
symbolic names, and is freed from the task of keeping track of
the specific memory locations where his data is stored.

Classified Items
We have already classified BASIC instructions as being

either statements or commands (see last month) - broadly
speaking, statements are operations to be performed by a pro-
gram and commands are operations to be performed on a pro-
gram. In addition, all BASICs offer built-in programs known as
functions which carry out useful specific operations on strings
and/or numbers. For example, we might have functions to work
out the length of a string, or to calculate the tangent of an angle.

So we may classify the items that may occur within BASIC
or will be accepted by BASIC as:
 constants
 variables
 commands
 statements
 functions and operators (operators include +, -, /, = , >
etc)
Commands may be further classified as creating or modifying
programs (eg NEW); executing programs (eg CLEAR, RUN); or
storing and retrieving programs (eg LOAD). Statements may be
classified as assignment (eg LET); definition (eg DE F FN); control
(eg IF. . THEN); input/output (eg PRINT); graphics (eg SET,
PLOT); memory reference (eg PEEK, POKE). During the re -L
mainder of this series we will be looking at each of these areas. 7
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A Last Word
Last month's program can be vertically compressed to fit

on a smaller screen (eg TRS-80) by inserting the lines
341 LET V= V/2
342 LET W=10
and rewriting
480 FOR K=W TO 1 STEP -1

There was also a small factual error which crept in - the
early computers with a'Harvard'architecture were ENIAC and
Mark 1.

100 GOSUB 1140
110 PRINT "ENTER FIRST NUMBER"' .

120 Z=5; GOSUB
130 PRINT "ENTER SECOND NUMBER"'
140 Z=8; GOSUB
150 SO = "Z4 =Z5 + Z8"; GOSUB a
160 Z=4; PRINT "ANSWER IS"; GOSUB p
170 GOTO 110
180 END
189 REM "STRING TO F -P NO.
190i INPUT SZZ1Z)
200 LET SX=SZZ1Z1
209 REM -WORK OUT SIGN
210 IF CHSX< >45 AND CHSX< >43 THEN YY1Z-10 + 11= 43;

GOTO 240
220 YY1Z*10 +1/ = CHSX
230 SX = + 1

240 SW =SX
249 REM "WORK OUT EXPONENT AND ELIMINATE DECIMAL

POINT
250 LET M = LEN(X)
260 FOR I = 1 TO LEN(X)
270 IF CHSX< >46 THEN GOTO 300
280 LET M =I - 1
290 GOTO 320
300 LET SX =SX + 1
310 NEXT I
320 LET SW + M = ""
330 LET SW+ LENRA/1= SX + 1
339 REM "ELIMINATE LEADING ZEROS
340 FOR I= 1 TO LEN1W1
350 IF CHM< >48 THEN GOTO 380
360 LET SW = SW + 1
370 M = M - 1
380 NEXT I
390 YY1Z*101= M
399 REM "PUT MANTISSA IN ARRAY
400 FOR I= 2 TO 9
410 S = CHM
420 LET S =S -48
430 IFS <0 THEN S =0
440 YY1Z*10 +11=S
450 LET SW= SW + 1
460 NEXT I
470 RETURN
478 REM "F -P NO. TO STRING
479 REM  TEST FOR ZERO
480p IF YY1101+ 21=0 THEN SZZ1Z)="0.0"; GOTO 630
489 REM "FIND SIGN OF NUMBER
490 IF YY110'Z + 11= 43 THEN SZZ1Z1=" + "; GOTO 510
500 SZZ(Z)="
509 REM  APPEND LEFT DIGITS
510 IF YY(10'71< =0 THEN SZZ1Z1+ LENIZZIZI) = "0"; GOTO 560
520 FOR I=2 TO YY110*Z)+ 1
530 IF 1>9 THEN SZZ(Z1+ LEN1ZZ1Z11= "0"; GOTO 550
540 SZZ1Z1+ LENIZZ(Z)1=SUU1YY110*Z +111
550 NEXT I
559 REM "APPEND DECIMAL POINT
560 SZZ1Z1+ LENIZZ(Z11="."
569 REM "APPEND RIGHT DIGITS
570 IF YY110*Z1+ 2>9 THEN SZDZI+ LENIZZ)Z)) = "0"; GOTO 620
580 FOR I= YY110*Z1+ 2 TO 9
590 IF I <2 THEN SZZ1Z1+ LENIZZ1Z11= "0"; GOTO 610
600 SZZ1Z1+ LENIZZ1Z11=SUU1YY110*Z +111
610 NEXT I
620 PRINT SZZ1Z1'

630 RETURN
639 REM -WORK OUT NUMBERS TO BE ADDED
640a DIM KK121
650 L=0
660 IF CHS0<48 OR CHSO >57 THEN GOTO 690
670 S = CHSO
680 KKIL1= S -48;L=L+ 1
690 SO = SO + 1
700 IF L <3 THEN GOTO 660
708 REM "ADDITION OF F -P NOS.
709 REM "INITIALIZE ARRAYS
710 FOR I= 1 TO 39
720 RR11)= 0
730 SSW= 0
740 TT111= 0
750 NEXT I
759 REM  PUT NOS. IN RR AND SS
760 FOR 1=0 TO 7
770 RR(20-YY110'1(K111) +11= YY110*KK111 +I+ 2/
780 SS120-YY110*KK1211 +11= YY110*KK121 +1+ 21
790 NEXT I
799 REM  TAKE 9'S COMPLEMENT WHERE NECESSARY
800 IF YY110*KK(11+ 11=43 THEN GOTO 840
810 FOR 1=0 TO 39
820 RR111= 9 - RRII/
830 NEXT I
840 IF YY110*KK121+ 11=43 THEN GOTO 880
850 FOR I= 0 TO 39
860 SSW= 9 - SS11)
870 NEXT I
879 REM -ADD RR AND SS AND PUT RESULT IN TT
880 C=0
890 FOR 1= 39 TO 0 STEP - 1
900 TM = SSW+ RR11)+ C
910 IF TT(1)>9 THEN TT (11= TT11) - 10; C=1; GOTO 930
920 C=0
930 NEXT I
939 REM -PERFORM END -AROUND CARRY
940 FOR I= 39 TO 0 STEP - 1
950 TT111=TT111+ C
960 IF TT111< 10 THEN GOTO 990
970 MD =TT11) - 10; C=1
980 NEXT I
989 REM  TEST FOR OVERFLOW
990 IF TT101< >0 AND TT101< >9 THEN PRINT "OVERFLOW"';

STOP
999 REM "TEST FOR SIGN. TAKE 9'S COMPLEMENT IF

NECESSARY
1000 IF TT101=0 THEN YY(10*KK101+ 11=45; GOTO 1050
1010 FOR 1=0TO 39
1020 MD =9- TTIO
1030 NEXT I
1040 YY110*KKI01+ 1) =45
1049 REM "WORK OUT MANTISSA
1050 FOR 1=0 TO 39
1060 IF TTII) < >0 THEN GOTO 1080
1070 NEXT I
1080 FOR J =0 TO 7
1090 IF I +J>39 THEN YY110*KK101+ 2 +J) = 0; GOTO 1110
1100 YY1101(K101+ 2 +J1= TT(I+J)
1110 NEXT J
1119 REM -WORK OUT EXPONENT
1120 YY110*KKIN= 20- I
1130 RETURN
1139 REM -INITIALIZE ARRAYS
1140 DIM YY(99), RR1391, SS1391, TT(391, 01151
1150 DIM U11191
1160 FOR N=0 TO 9; DIM BM; MANI= B; NEXT N
1170 SUU(0) = "0"; WWI ="1"; SUU12)="2"
1180 SUU(3)= "3"; SUU141= "4"; SUU15) = "5"
1190 SUM/ = "6"; SUU17)= "7"; SUU181= "8"; SUU191= "9"
1200 DIM ZZ191, X(19), W(191
1210 FOR N=OTO 9
1220 DIM J(19)
1230 ZZ(N)=J
1240 NEXT N
1250 RETURN ETI
Program 1. Performing floating-point addition in Acorn Integer BASIC.
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PFA 80
(100W plus
into 8::1
Powerfets

So far 29 semiconductor manufacturers have invested in this new technology Clearly powerfets
are something special

Their enormous power gains eliminate conventional drive circuitry in power amps permitting
delightfully simple designs Their freedom from secondary breakdown and their tendency to
shutdown when thermally overstressed result in inherently stable and destruction proof output
stages not needing protection circuitry And perhaps best of all their lack of charge storage make
them fast and responsive producing amplifiers of wide bandwidth and low distortion even at high
frequencies

Power Suppl
Components available

Elegant Simplicity
Advances . n,gn techn,, i.i 5. -.oldie, A

.iuttered power amplifier board may well perform superbly
out .Is busy elaboration is an indication that its design is
:wining the limit of its component technology

There are now many first class bipolar power amps un the
market All of them are complex and consequently expensive
Any additional improvements in the areas where they are
weak fe g H F distortion, can only be cbtained with yet further
complexity and cost

Only a new technology can provide the sort of quantum
lump in component performance necessary to reduce the
Clutter on the board reduce the cost and make the highest
once more affordable

PFA 120
1160W plus
into 82
300W INTO 41:1

The PFA is perhaps the perfect realisation of the classic powerfet amp design The superb PCB
allows the use of either one or two pairs of Output devicex providing easy expandability for those
starting with the smaller system IThe extra cutout pair of the PFA120 results in lower distortion
and improved efficiency particularly into low impedance loadsi

The components used in the PFA have been chosen with extreme care The lowestnoise imp,
devices and lowest distortion gain stage devices were selected regardless of cost 140V povver I.
were chosen against the more usual 120V to give improved safety margins

Spec...cation PF 480
8andwrli 101,,
Output Power 80W IV, 50V1RMS into 83:
THD 50008'.

I2014, 201(Wri
18111 at rated 0004".. IfV

output)
SNR. 120r18
Slew Rate >20V RS
Gain X22
Rin 3 )K
Vs in. '70V

Cost
ibodu (15 95
non (13 95

PF 4120
100KH, 10/3
120W '.Vs 55V.

IS 0 005

0 002 lye

[2285 p.a p.710
(20 85

Power Amp PAN 1397
A high quality 20W power amp board based on the HA1397 Eayi. momf; f

providing high powers from low supply collages
Specibcation
Output power RMS

THD
SNR
Input
Con 18,10

PSU
101

70VV .^O. 811 , 22V
20W into OIL at 19V
002"; at 1011i 1W to 12W
90dB
tOOmv into 500
(5 80 IP. & P.40ril

idy e oder at ion.

PAN
1397

PSU 101 Power Sooii.y Board tot or .' PAN
1397% Provides 225 iii 311 told  27V With
2 secured nail iJp ort un
PAN 1397). (Built/ E3.95.P/P 40p.'

Mains transtorrner for above 17 0 17v 50VA (795 (P. &P. (1)
Pre -amp PAN 20

The design is unique Equalisation is applied
alter a flat gain stage resulting in one of the
best noise performances available Superb
overload figures are ensured by a front end
incorpi oaring a special gain attenuator con
trot Ivol;. I control to youll The inputs are
uncommitted and can be used with any
combination of signal sources in the 1 ',IV to
Toy range RIAA equalisation is provided for
rnag PUs and space on the board is available
for different equalisations

Sliercolication
8W
THD
at rated u ti
SNR

VS

Output
Cost
(bum board
less controlsl

20H, 30K HI 1.t.
0003".. typ

85 re ref SiiiV RIAA,
05;18 het 100;11V Nati
20V

1V (films 2041131

/4.75 2 needed for ,ii...
(P.  P.40p)

THE POWERFET SPECIALISTS

J. W. RIMMER
Mail order only to.

Dept ETI/11, '148 Quarry Street, Liverpool L25 6HQ.
Telephone: 051-428 2651

Technical enquiries:
367 Green Lanes, London N4 1DY. Tel: 01-800 6667

Has seven years
of success gone

heads?

IMPROVED

IMAX 2
With the Minimax II, Videotone revolutionised the market
by establishing an opening for small, high quality speakers.
Natural evolution has brought about the new Minimax 2,
retaining all the qualities of clarity and sensitivity. This
ideal combination of size and performance is a proven
success, acclaimed by the press and public for seven years.
POPULAR HI -Fl
"Switching to the Minimaxs'
from any of the others produc-
ed an open and natural sound
as though something had been
taken away. It had, the colour-
ation had gone." Comparative
test OCTOBER 1975.

HI -Fl ANSWERS
Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound
so big!" JANUARY 1975.

PRACTICAL HI-FI & Audio
"The depth, clarity and open-
ness of sound produced is
quite astonishing". JUNE '75
WHAT HI -Fl

the ability of the Mini -

max to take a lot of power and
still sound good could be
decisive" - Comparative test,
APRIL 1977.

PRACTICAL HI -Fl
The little Videotone scored
highly for such a small inexpen-
sive loudspeaker".
JANUARY 1981.

Specification:
Recommended amplifier power.
10 to 40 watts rms into 8 ohms.
Frequency Response:
80Hz - 2OKHzt5dB.
Finish: natural teak, veneer
with black frets.
Size: 10 7/8" high, 63/4" wide
7 1/2" deep.
Weight: 4.1 Kgs (9 Ibs) each.

ONLY £69.95 A PAIR

 We welcome callers to our South London Showroom
for demonstrations.

 Engines and information phone: 01-690 8511, E x 32
All products are only available direct or from selected

authorised dealers throughout the U.K.

VIDEC/TONE 98 CROFTON PARK ROAD
LONDON SE4.
Send for our free brochure and
details of outlets in the U.Krr

IM 1111M MI
I Post to Videotone, Crofton Park Road, London SE4.

I NAME

IADDRESS

T1'

ETI NOVEMBER 1981

11111 MINI MINI 111111 11111 11111 11111 IIIIN 11111 11111
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100 CIRCUIT
A circuit bonanza in our latest supplement - 100 circuits for
designers and experimenters. Tim Orr has been labouring long into
the night to produce this comprehensive reference work, covering
all aspects of electronics from analogue to digital. If you're stuck for
ideas, this is the place to look first.

1

Precision VCO
V1N

(NEGATIVE RIN
0 TO 101/1 100k 

1%

SCALE FACTOR
TRIM

4k7 12k

RS

+15V 51/41
3

OUTPUT frg71

2

+15V
0

8

1N4148 II 4n7

01/1

741

100R

100R

RC4151 (RAYTHEON)
LM331 (NS)

CT

10n

/Th7

RT

6k8 5k1
1%

+15V

4n7

7

2k2

10k

F = (- V1,0/2.09 x (Rs/RIN) x 1/(RT CT) Hz

Maximum frequency = 10 kHz
Linearity = 0-05%
Response tine = 10 us
Op -amp powered from ± 15 V

3
Low Dissipation Regulator

Ve UNREG
IN

(V2D1 OV6)

v c c

OV

Using an external transistor to reduce the input voltage and power
dissipation to a safe level.

2

Triangle Square Wave Oscillator

SCHMITT TRIGGER

200k

PAST

10k FREQUENCY
POT

10\

-10y

+5V

5V

Ours ormemeeiv F = pot traction)/2RC
Pot oract000 Gam Ole to 1 100. giving a 100 to 1 range from the pot
Suitable immemr = 0-01 Hz to 50 kHz
Ram u-aes wow = .

4

Basic Op -amp Building Blocks

Inverter
oltage gain = -1

input impedance = R

VIN

RB

RA

Voltage follower/buffer
Input must have a DC path to ground

VOUT Non -inverting amplifier
Input must have a DC path
to ground
Voltage gain = (RA+ RB)/12P

Inverter/non-inverter amplifier
oltage gain = +1 with

SW1 open
VINk oltage gain = -1 with

SW1 closed

RS

VOUT

dSW1

Inverting Amplifier
Voltage gain = - RB/RA
Input impedance = RA

50 ETI 100 CIRCUIT SUPPLEMENT



FEATURE

SUPPLEMENT
5
Audio Power Amp

INPUT 0-1 100n

47k

l2LUME

LM380

 NATIONAL
SEMICONDUCTORS

' c c

1.0

470u
25V

OUTPUT
4R MINIMUM

Voltage gain (fixed) = x 50 (34 dB)
+ Vcc range = +8 V to + 22 V
Typical quiescent current = 7 mA
Output power = 2W5 (with speaker = 8R, heatsink fitted)

CA3080
COMPARATOR

10k

22k
lin

0

3F244B

,7177

6V

2 SIMPLE DAC

RESET

CK 4024B

Q1 02 33 34

240k

+6V

18k

10k

12

120k

11 l9 l6

62k1 30k

16 SECTION
STAIRCASE

14

7

0 .6V

0 6V

390k

COMPARATOR

HYSTERYSIS

10k

6V

10k

TONE BURST RATIO
INCREASES TONE 3URST
LENGTH IN 1 CYCLE STEPS

9F2443

G

1N4148

22k

ANALOGUE
SWITCH 27k

6V

6
Linear VCO

VIN
R R

(CONTROL) 100k 100k

5V

 10

-10\

IMO

Triangle and square wave outputs

Output frequency F = (1.667 x 10-7 x VIN)IC Hz

If C = 1n0 and VI, = 10y, then F = 1.66 kHz

Changing both R's from 100k to 10k will increase F by x 10

For low frequencies use TL081 op -amps
Frequency range 0.1 Hz to 10 kHz

VIN
CONTROL

AUDIO
INPUT
4Vpp

+12V

CONTROL
BREAKTHROUGH
ADJUST

10k

BC212L
10k

100R

100k

12V

100k

0A47

12V

VOUT

Two Chip VCA

/\7\J 8
Variable Length Tone Burst Generator

Input is a sinewave or any other periodic waveform, maximum level
± 2 V, maximum frequency 100 kHz
Output is a tone burst variable from one cycle on, 15 cycles off to 15
cycles on, one cycle off
All devices powered from ± 6 V
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9
Digital Clock

0-*
.vss

+12V FOR 24HR
0/C FOR 12HR

T38

ion

/77c1 100k

35

50Hz
FROM MAINS

t 12V

OV

33 SET SLOW

SET FAST

12/24HR
FORMAT

MM5387AA
(RS 307 115)

CLK
INPUT

SELECT 50Hz

vss

V00

36

23

28

29

2

HOURS ITENSI
COM

6 8 7 9 3 4 13 15 12 14 10 1

a b c d

HOURS (UNITS)
COM

b c d +a e

MINUTES (TENS
COM

19 i22 21 20 16 17

a b c de
MINUTES (UNITS)

COM

VSS
(*12V)
0

ALL 1k5

COMMON
CATHODE
7 SEGMENT
LEDS

10
Keyboard Encoder And Display
The MC14495 is a latchidecoderldriver. It decodes 0 to 9 and A to F.

FT777

3

101.. 12 00n
0 +5V

T T 9 18

OSC DE GND VCC
BOUNCE DATA

AVAILABLE

MM74C922
3 (NATIONAL SEMICONDUCTOR)

'12

y1

X4 X3 X2

OE

_JL

12

14
D

COMMON CATHODE
LED DISPLAY

B COM

13 14 15 2 3

12

7

8

V SB

a

CL

GND

D

d e

MC14495
(MOTOROLA)

C

vCC

B A

r1777

16

10

0
+5V

16
B

D
0

LSB

7 8 10

C4 C3 C2

R1

R2

3

R3

R4

C

9 A

4 5 6 7

0 2 3

C1

MATRIX
KEYPAD

C
0
B

O
A

0

V C C
(BATTERY)

11
Low Current/Precision Supply

Band gap 9491 BJ LM313
reference

Operating 50 uA to 5 mA 500 uA to 20 mA
current

Dynamic 1RO OR3

impedance
Temperature 30 ppm/°C 100 ppm/°C

coefficient
Breakdown 1V22 1V22

voltage

The LM324 is a low quiescent current, ground sensing op -amp
R VOL T = 1.22 (R1 + R2)1R2

1V22 SELECT
FOR 100uA

LM313 3AND GAP
VOLTAGE
REFERENCE

100uA

RI
1 u 0

VOUT Very useful for battery equipment
(REGULATED) where only low current and low

voltages are available. Also used as
voltage references in DVM units.

ov

52
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FEATURE : 100 Circuits

12
Switched Capacitor Filter
The R5604 contains three Vi octave, 6 pole Chebyshev band pass
filters. The centre frequencies are determined by
the relationship ECLK, FCLK, FCLK

135 108 86.5

Maximum centre frequency = 10 kHz

RESPONSE

MAXIMUM CENTRE
FREQUENCY =10kliz

ONE OCTAVE

FREQUENCY

Frequency response of one device.
To obtain lower octaves, merely
divide input clock frequency by
factors of 2.

0
10V

FC LK
INPUT CLOCK
ITTL LEVEL
TO 10Vpp)

0

1u0

.12V

100k

lOy

I 2

OUT1

OUT2

OUT3

COM

INI

R5604
(RETICON)

3

16

LOW PASS
SEE BE L0'.1,

15

LOW PASS
SEE BELOW

0
OUTPUT1

OUTPUT2
0

39k 22k

14
R2 132

13 J 100k 100k

12 1 .10V

rT
0 lov

100n

o 1
100n7

1N4148

9

MA X ,10Vpp

ELL_

1T C2
C2 LOW PASS FILTER

Al
100k 100k

W -11-0INPUT
i\

100n

0
OUTPUTS

13
31/2 Digit LCD DVM

9M99

990k

90k 20V

2V

INPUT
TO

ICL7106 10k

200mV

200V

0

VIN
(DC)

DC voltage inputs 4 s 2

3'/2 DIGIT 9V
LCD DISPLAY

3A FUSE

200n A

1k0

INPUT
TO ICL7106

2A

200mA

20mA

1008 1013 I RO

DC current inputs

IN
DCI

Input voltage range = +200 mV

V

DT

CT'

aT

Al

FT

01

El

DT

C2

aT

A

F2

ET

03

43

F3

E3

A4.171

1.3

14

15

16

17

18

19

2

3

40
100k

39 -VVV-

38

37

11100p

SET VREF 100mV
36

24k

lkO
7 34

8

9

10

11

33

32

INTERSIL
ICL7106 31

10,

12 29 "---1 11.12'
47k

28

27

26

25

24

23

22

20 21

11 220
V

IMO

INPL/T ion
0

2V8

POLARITY

G2

C3

A3

03

3 ACKPLANE

Quiescent current = 0.8 mA
Common mode input range = (V +)- OV5 to (V -)+ 1V
Decimal point must be driven externally by EXORing the decimal
point data with the backplane strobe
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DATA FROM
BCD SOURCE

14
BC D -to -seven -segment
Latch/DecoderlDriver for LCD Display

VDD

COMMON
BACK PLANE

15R

15R

15R

15R

15R

15R

ALL 0.5%
TOLERANCE

KEYBOARD
PITCH CONTACTS

TOP NOTE

5.55mA

CURRENT
SOURCE

30 TOM
NOTE

KEYBOARD
GATE CONTACTS

15
Keyboard Unit

1k2

820R
METAL
OXIDE

220R

BC212L

BF244B

12V

5V6
32Y88

1k2

12V

TOP NOTE

BOTTOM
NOTE

ADJUST FOR
1V/OCTAVE

17E081

3300

16
Magnetic Field Detector

.5V

3.5mA
TYPICAL

220n 100k

VARIABLE
GAIN

Circuit is AC -coupled
The linear Hall effect IC is the 634552 (RS 304 267)
Maximum gain = +40 dB
Detector sensitivity = 7.5 mV to 10.6 mV/mT
Detector frequency response = DC to 100 kHz

MAGNETIC
STRIP

/ >
(SHAFT DETECTOR

0

Circuit can be used as a tachometer

100k

PORTAMENTO

100k
log

CON C1AI

Adjust the keyboard contacts so that the pitch contacts make before

the gate contacts

3u3
TANT

lkO

TL081

0
V PITCH
.1V/OCTAVE

17
Linear VCO
(Ramp Waveform

TL081

.8V

4-4V

Output frequency F = ITI4 CT

If IT = 1mA, CT =47n, then F = 5.3 kHz

C

47n

470R

IT

TO CURRENT
SINK

+12V

BC182L

1N4148

56R

54
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FEATURE : 100 Circuits

18
Fast VCO

Oscillation frequency F = ITI3CT Hz

If IT = 2 mA, CT = 330p, then F = 2 MHz

Alter CT to increase F

Maximum frequency = 10 MHz

VARIABLE
COMPLEMENTARY
CURRENT SOURCES

22k

1k0

CONTROL
VOLTAGE
INPUT
10V TO +10V)

15

+12V

2

741

12V

7

14

+12V

CA3280IRCA)
1 13

4k7

4k7
DIODE
RING
SWITCH

12

12V

IT

12V
BC212L 10 TO

2mA)

VOLTAGE TO
CURRENT
CONVERTER

1 SVpp

4X1N4148

TIMING
CAPACITOR

T

330p

2k2

12V

VERY FAST
COMPARATOR

1+
T,u0

LOCAL

18

4k7

1k0

0
+15V

OUTPUT
0 (DRIVES

TTL LOAD)

+5V

's0V

19
Precision Full Wave Rectifier

B

100k

200k

200k

FULL WAVE C

--VT-CT-CT
NYVYY

20
Band Pass Active Filter

Fc = 112 rr-CV RA+ RB
Q = 1/21./RA/RB

Gain =2Q2

RB

INPUT

RA RB
10k6 10k6
21k2 5k3
42k4 2k65
84k8 1k32

RESPONSE

HIGH 0
0

LOW 0

OUTPUT FREQUENCY

Fc = 1kHz, C = 15n

Q GAIN
0.5 x 0.5
1.0 x 2.0
2.0 x 8.0
4.0 x 32.0

21
Battery Regulator

Ve UNREG

A very low dropout voltage can be obtained by allowing Q1 to
saturate. This gives maximum lifetime on battery power.

240R

BC212L

2.5mA

1N4148

1N4148

15k

Better regulation can be obtained by replacing RZ with this
2.5 mA current source. However, the unregulated supply
rail must not drop below (5V1 + 1V2) = 6V3

Select Rz for an lz of about 2.5 mA

VOUT = 5V1 X (RA + R13)112A

Minimum VouT4V

Dropout voltage = Vcc(Q1 saturated) 'N.. OV3

Keep !OUT less than 50 mA
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100k
log

22
Generating Negative Supply Rails

vc,

100.

IC L7660
INTERSIL

1N4148

100o

(70Hz FILTER)

V- = (+Vcc OV7)
Typical efficiency = 98%
Quiescent current = 170 uA
+Vcc range = 3 to 10 V
Maximum output current = 40 mA
Output resistance = 55R

V
(NEGATIVE
RAIL)

OV

23
Low Impedance Source Preamp
Very low input noise
Input noise = 4 nV,s, Hz
Equivalent input noise voltage = 0.56 uVRm (20 kHz bandwidth)
Input impedance = 1k0 (suitable for microp5hone)

3k9

4.0
16V
TANTALUM

Variable gain; x 3.9 to x 100 (12 dB to 40 dB)

INPUT

4u7
16V
TANTALUM

2

47k

4k 3

15V

7

120R

S

7k5

+ 10u

15V 10k

OUTPUT

0
OV

24
Precision Power Supplies
723 general specifications:
Maximum input voltage = 40 V
Maximum current output = 150 mA
Output voltage range = 2 to 37 V

+A/o UNREGULATED
IN

TEMPERATURE
COEFFICIENT
3OPPM ( C

Adjustable + 7 V to + 21 V

)-Ve
UNREGULATED
IN

Adjustable + 2 V to + 7 V

R
CURRENT
LIM T
RESISTOR

CURRENT
LIMIT
RESISTOR

OUTPUT

luO

OV

IL= 0.6

R

25
True RMS Measurement

Input voltage 7 RMS maximum
Bandwidth: 300 kHz, VRMS > OV1
Error of 1% for a crest factor of 7
Quiescent current = 1mA
60 dB range

INPUT
VOLTAGE

-15V

15V0-17.

V R MS
OUTPUT
ITO DVM)

15V

Switched gain; 3 dB steps
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FEATURE : 100 Circuits

26
Unregulated Power Supplies

Smoothing capacitor must have a voltage rating greater than the
rail voltage.

TRANSFORMER
SECONDARY

VOLTAGE (VR,,$)

4.5
6.0
9.0
12.0
15.0
20.0

TYPICAL
UNREGULATED
DC VOLTAGE

6.3
8.4

12.6
16.8
21.0
28.0

APPROXIMATE RIPPLE VOLTAGES (Vpd

OUTPUT C =
CURRENT 470u

30 mA 0.42
100 mA 1.4
300 mA 4.2

1 A 14.0

L

N

240V AC

Single Rail

L

240V AC

Dual Rail

C =
1000u

0.21
0.7
2.1
7.0

4X1N4002

C

C=
2200u

0.10
0.32
0.96
3.20

+V° UNREGULATED

OV

oVe UNREGULATED

Ve UNREGULATED

28
Current Limiter

R 120R

LM338
IN OUT

ADJ R IOUT

29
Simple Mixer

INPUT MAX GAIN INPUT
IMPEDANCE

1 +6 dB 10k
2 +20 dB 5 to 10k
3 +46 dB 1k0

4 +6 dB

INPUT 1

4u7
TANTALUM

INPUT 3 a±

INPUT4

1k0

4n7

IMO

100n

10k log

100n

10k log

NE5534

470n

I10k log

SOURCE

line level
line level
low impedance
microphone
high impedance
input

100k

OUTPUT

27
Parametric Equaliser

CONTROLS0 0 0
300Hz 3KHz MIN MAX CUT LIFT

FREQUENCY 0 RESPONSE

0
INPUT

100K

27k

CCW CW 10k

lin

47k

100kvw

111n7

CCW CW 10k

CCW CW
MAX 0

470k lin

%AAA
4h7Ok+ 10k

47k 220n
CCW CW

MAX 0

10k

MAX
FREQUENCY

;100k
lin

22k

/17

0 OUTPUT

ETI 100 CIRCUIT SUPPLEMENT
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30
Schmitt Triggers

RB

VIN

±VOUT

Non -inverting; input hysterysis levels = ±(RAIRB)) x VouT

VIN

VOUT

Inverting; input hysterysis levels = ±(RA/(RA+ RB)) x VouT

Note that VouT depends on the supply voltage and the
individual op -amp

IABC

Transconductance type; input hysterysis
levels = R x±VOUT; VOUT =

R can be replaced by two 1N4148 diodes back-to-back

32
Mains Power
Supply Unit

240V
RMS 20V

RMS

31
Fast Oscillator

10k

FREQUENCY

Bias voltage on pin 5, VB = 3/4 Vcc to Vcc

VB gives a 10 to 1 control range

Typical frequency = 1 MHz

+VCC
(12V)

ME0491
OR ANY FAST
PNP SWITCHING
TRANSISTOR

rinn.+12V
OV

OV

20VA
TRANSFORMER

/7777

CHASSISVariable output voltage is selected by the pot
Variable current limit is selected by the rotary switch
Output voltage is 0 to +20 V

+28V UNREGULATED

LED

1k8

OV

2200u
40V

2u2

2 1

LM723C
(DIP)

10

2

?N3055

15R
4k7 6R82W

27R

OV

330p

MAX

MIN

6

10k
fin

1k5

12k

STAR TERMINAL

..---V\AA12---e=100mA1R5 0-412W
CN500mA 20mA

27k

vvv

luO
35V

0 +ve

OUTPUT

O ov

100n
CERAMIC

1 V

DATA INPUT

DAC0800
(NATIONAL
SEMICONDUCTOR)

-15V

33
Standard Eight -bit DAC

 If a precise absolute amplitude is not needed, then a zener diodereference can be used3

58
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FEATURE : 100 Circuits

STOP 0

2k7

AO

BO

.74L SO8

WI

1k0

1k5

15OR

15OR

1 6 7406

TIP2955 1N4001

T IP3055

0
DC
MOTOR

1k0

1k0

1N4001

TIP2955

34
Heavy Duty DC Motor Control

The DC motor should not take more than 3 to 4 A continuous current
Taking STOP low stops motor. This input can be used for markIspace
modulation control of speed

A B W X Y Z
0 0 1 1 0 0 REVERSE
0 1 0 0 1 1 FORWARD
1 0 1 0 1 0 OFF
1 1 1 0 1 0 OFF

150R

"FX88

1N4001 1N4001

I I

TIP3055

2k 7

1k0

3FY51

3C182L

15OR

V

390R

160

0 12V

TM
O ov

35
Current Mirrors

If 8 = 100, 12111 = 0.98

*Matched transistors with the same 6

"IN) "SINK)

This improved mirror gives a better 12111
performance with lower values of 6. Also
the Iwo, current sink has a much higher
output slope resistance.

"IN) (is NKI

36
Increasing Regulator Voltages

VOUT VZD1 VCC

OV

37
Increasing Regulator Currents

vcc

OV

Increasing the output voltage using a zener diode.

ETI 100 CIRCUIT SUPPLEMENT

Using a bypass transistor to increase the output current drive. The
first 600 mA flows through the regulator, the rest via the external
transistor.



38
Rumble Filter

INPUT

RESPONSE

39k

4th ORDER HIGH PASS
A

24dB

Fc
2

FREQUENCY

Roll -off slope = 24dBloctave
Overall voltage gain = x 2.6 (8.3 dB)
Op -amps are 741's or RC4558

F(

25 Hz
50 Hz

100 Hz
200 Hz

C

100n
100n
100n
100n

(5% tolerance)

47k

R

62k
30k
15k
7k5

40
Scratch Filter

39k 5k6

INPUT

"'NA/VI-4

47k

4th ORDER LOW PASS

RESPONSE

FC 2Fc

Input must have a DC path to ground
Roll -off slope = 24 dBloctave
Overall voltage gain = x 2.6 (8.3 dB)
Op -amps are 741's or RC4558

Fc

10 kHz
7.5 kHz
5 kHz

24dB

FREQUENCY

C R

1 n5
1n5
1n5

(5% tolerance)

OUTPUT

10k
14k
20k

39
Monostables

INPUT

OUTPUT

INPUT -1

OUTPUT I.T.1

CMOS inverters
T = 1.38RC
Keep R greater than 47k

CMOS 555
T = 1.1RC

CMOS
R INVERTERS

TR IGGE F711

OUTPUT *T.

41
Comparators

Vlif 1
CAN BE AN OP AMP
OR A COMPARATOR
DEVICE

INPUT

VOUT

VREF

Response of a simple comparator

10k

BC182L

INPUT

R/C
JUNCTION

VCC

OUTPUT

-LT

(0.64Vcc)

VIN

OUTPUT

COMPARATOR

68k

Time delay generator; AT = RC

Window comparator
V1 and V2 can be defined by resistors

or can be set by any voltage
Note that V1 must be more positive

than V2

VI

VIN

V2

VOUT

/
V2

vcc

\ VIN
VI

Standard comparators
LM311 single
LM339 quad
LM361 very fast single
LM3914 linear 10 -section
LM3915 log 10 -section

OUTPUT

60
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42
Triangle To Sine Wave Converter

TRIANGLE +1.75V

INPUT /\/\
1.75V

Adjust all presets for minimum distortion -12V
Typical THD = 1%
Best THD = 0.5%

1M0
DC
OFFSET

12V

IMO

+12V

1k5

5V1
BZY88

DATA
INPUTS

43
Six -bit DAC - 10 -bit Precision
Buffers powered from 0 V and + VR
Resistors in ladder need 0.1% tolerance
DAC output has 64 steps

TL081

3

3C212L

33p

4k7

120k

820R 150

47k

2X1N4148

1

+12V

105+620R

1-X' +1V39

39OR
1%

+1V
3C2121 lkO

1"

+2V

0M

BC1821

61) BC182L

44
50 Hz Notch, Variable Q

2V

150

SINEWAVE
OUTPUT

1% 1V

390R
1%

105+620R
1%

12V

1V39

0
OUTPUT

INPUT 680k 680k TL081

9n4
155

FEEDBACK

340k TL081

0 ADJUST
47k

0407

RESPONSE

HIGH

LOW 0

FC

50Hz
FREQUENCY

SINE

1kHz

COS

45
Dual Integrator Oscillator

Quadrature outputs (ie sine and cosine)

Output frequency F = 1 Hz
2 rr RC

To change frequency, change both R's or both C's.
Maximum frequency 20 kHz
Minimum frequency % 0.016 Hz using C = 1u0, R = 10M, and TL081
op -amps
Oscillation amplitude = 2x(zener voltage + 1V2) Vpp

ETI 100 CIRCUIT SUPPLEMENT
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46
Multiple Time Delay Generator

Ramp rate = -(-VrcICR) volts per second
10k

`VCC

V4

BC182L

C

VINT

V2

INPUT

INPUT

741
ti

V4 _
INTEGRATOR V3

V3 VCC
V2
V1

VINT

L T101a
a .41-- 41.2

USE POTENTIAL
DIVIDER TO SET
UP INPUT CONDITIONS

V1

a dT3

LT4a

'VCC

4k7

`VCC

4k7

`VC

o

®

4k7

o®
+Vc

4k7

LM339

0

47
Low Pass Active Filters
Inputs must have a DC path to ground

F = 1

2 it RC

2 pole roll -off = - 12 dBloctave
4 pole roll -off = -24 dBloctave

R C F(

107k
10k7
10k7

RESPONSE

15n 100 Hz
15n 1 kHz
1n5 10 kHz

2 POLE

4 POLE

FC
FREQUENCY

INPUT

39k 5k6

4 pole Butterworth

39k

2 pole Butterworth

47k

0
OUTPUT

48
Inverting Peak Voltage
Detector
Attack time constant = C.RA
Decay time constant = C.RB

49
Non -inverting Peak Voltage Detector

Input must have a DC path to ground

Keep RA grater than 1k0 to avoid
dumping large currents to ground
via C

Att?ck time constant = C.RA
Decay time constant = C.RB

,

VOUT
(NEEDS A

RB BUFFER)

1N4148

VIN

VOUT

This circuit is not suited for high frequency
operation

This circuit works well at high frequencies
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50
High Pass Active Filters

F = 1 Hz
2 rc RC

2 pole roll -off = + 12 dBloctave
4 pole roll -off = + 24 dBloctave

107k 15n 100 Hz
10k7 15n 1 kHz
10k7 1n5 10 kHz

2 pole Butterworth

39k 5k6

4 pole Butterworth

1

RESPONSE 2 POLE

39k

I

,1 POLE

FC FREQUENCY

47k

52
Bass And Treble Tone Control

INPUT

470n 470k
hn
TREBLE

53
Active Notch Filter

The two R's in parallel represent 121.2
The two C's in parallel represent 2C
For 50 Hz, R = 680k, C = 4n7 (a hum remover)

INPUT

RESPONSE

F =
2 7cRC

1

LOW 0

FREQUENCY

51
Double Tuned Band Pass

Filter section has been designed tor one octave
spacing. To alter the components for the other
octaves, scale the resistors or the capacitors,
ie changing C to 7n5 increases the filter
frequency by one octave.

INPUT

Fc = 290Hz
0=5

20' 290

RESPONSE

F REOIJENC,,

Typical filter bank response

54
Middle Tone Control
Input must have a DC path to ground

INPUT

100k

Fc = 205Hz
0=5

ETI 100 CIRCUIT SUPPLEMENT
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55

Switch Debouncing Using Schmitt
Triggers

SWITCH BOUNCE

RC FILTERED

OUTPUT

0 +5V

1/6 74LS14
3908

0 'VDD

33u

1/6 401068
100k

77113"

0

56
Switch Debouncing Using Flip-flops

Flip-flop using NOR gates Flip-flop using NAND gates

S R Q (-,) S R Q 0
1 0 0 1 0 1 1 0
0 1 1 1 1 0 0 1

57
Log Converter

Voin. changes by 1 V for every octave change of the IIN current

'The matched transistors can be two BC212L in thermal contact, or
a dual transistor (LM394), or pat of an array (CA3046)

VIN

IV

0

VOUT

LOGARITHMIC
RESPONSE

100!:

56k

FOR LOW TEMPERATURE
DRIFT USE A 081 RESISTOR

58
Antilog (Exponential) Converter

VOUT = I x 100k

The current I doubles for every 1 V increase of VIN
When VIN = 0 V, I = 10 uA

0
VOUT

EXPONENTIAL
RESPONSE

OUT

64
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59
Low Voltage Power Amp

Voltage gain (fixed) = x 20 (26 dB)
+ Vcc range = +4 V to + 12 V
Typical quiescent current = 4 mA (suitable to PP3 use)
Output power = OW7 (if + Vcc = 9V, speaker = 8R)
THD = 10%

`VCC

100

INPUT 0-1 100n

417k

VOLUME

L M386*

NATIONAL
SEMICONDUCTORS

220u
1

OUTPUT
4R MINIMUM

61
Staircase Generator

Output frequency F =
FciK164

Staircase is made up of 64 steps

FCLK

2

12V

14

CLK
40243

RESET
Q1 02 Q3 Q4 Q5 Q6

240k

LSB

3k9

-ALL 1
7k5

MSB

OUTPUT

//

60
5 A Regulator

LM338 parameters:
Maximum inputloutput difference = 35 V
Maximum output current = 5 A
Ripple rejection = 85 dB
Thermal resistance, junction to case = 1°C/W

VOUT = 1.25 (R1 + R2)/R1
PDISS = IOUT(VIN Vow.). Use a heatsink.

INPUT
VIN

100n

UV

R2
5k0

SET OUTPUT
VOLTAGE

BOTTOM
VIEW

CASE IS
OUTPUT

OUTPUT
11 V25 TO 32V)

luO

INPUT

62
Notch Filter (Hum Remover)
Notch frequency = 112 it RC

10k

RESPONSE

NOTCH 1

FREQUENCY = i;.ftt

10k

TUNING
t ANGEL

50 100

40Hz 125Hz

FREQUENCY

10k 10k

63
Graphic
Equaliser

Input must have a DC
path to ground
Use 741's for op -amps
Cut and lift = 13 dB max
Filter spacing = 2 octaves

50Hz CUT 200Hz 800Hz 3.2kHz 12.8kHz

100k 100k 100k

LIFT

10k 10k 10k 10k

IITPIII

0
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64
Exponential Current Sink

CONNECT TO
CURRENT
SINK

+Ve

VIN +3
(LINEAR/

+2

+1

0

1

2

3

Ve

Frequency response of a linear VCO driven
by an exponential current sink

VREF
+12V

IMO

10t1

741

/7777
1N4148

+12V

100k
BIAS

330k

BIAS

-12V

150

1k0

Ox

10,1A

I SINK

*Matched transistors in thermal contact

1k0
(081)

56k

65
RIAA Preamp

Suitable for use with magnetic cartridge
Use RC4558 for low noise

INPUT

10u
16V

TANTALUM

GAIN

60dB

40dB

20d0

15V

50Hz 2120Hz

500Hz FREQUENCY

66
Exponential Current Source

1N4148

741

10k LINEAR VCO

T L081

5k6
AA1k0 -0V5

OV5 OUTPUT

1 2uA

22k

5

470k

10M

100k
dI AS

VREF 0
I 12V) 12V

CA3080

2X1N4148

An exponential current source can be used to drive a linear VCO.The VCO then has a 1 Vloctave response
Devices all powered from ± 12 V
*Matched transistors in thermal contact

66

RIAA playback curve
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67
Voltage -to -current Converters

VIN
( ye)

69
Frequency -to -voltage Converter
With C1 = 100n, ripple is 100 m
Response time = RA.C1
If RA = 100k, C1 = 100n, response time = 10 ms

FIN
0 TO 10kHz

H1
22n

+15V

5k0

10k

8

15V

RC4151
(RAYTHEON)

4

2
3

12k

10n

5k0
FULL SCALE
TRIM /7777

-10V FOR 10kHz)

C1

RA
100k

e-HI 4177
100R

OUTPUT VOLTAGE
0 TO -10V

68
Wien Bridge Sine Wave
Oscillator

Outputfrequencl F =

LOW DISTORTION
SINEWAVE OUTPUT

TAR

1

2 -E. RC
Hz

The RA53 is a negative temperature coefficient
thermistor; it sets Al to 3 for stable oscillation.

70
Eight -bit ADC

This circuit uses an eight -bit DAC plus a successive approximation
register.
Conversion time 9 clock periods

+15V

OUTPUT
DATA

10n

16

8

0=FREE RUN
'.74LS32 1=STOP CONVERSION

2

CLK

AM2502

00 1 Q2 Q3 40506 7

imitirril
+10V
VREF 5k0

550

EOC

ANALOGUE
14 +15V INPUT +15V +5V

3M9

5
2LSB 87 86 85 B4 83 62 B1

MSB 10

DAC0800

VR-
V+ V - 'OMP

13 16

+15V

10

10n

-15V

5k0
10

4 LM319

51R

lkO

3
5

-15V

150

2

100k

71
Electronic Shutdown

LM338

IN OUT

ADJ

+5V
11V2 ON
SHUTDOWN)

TTL SIGNAL
1 - SHUTDOWN
0 = 5V RAIL
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72
State Variable Filter

INPUT

F = 1 Hz
27c RC

Gain = Q
Q and Fc are independently variable. Fc may be tuned with a double
gang pot (for R). Q factors as high as 100 may be obtained. All
responses track with frequency.

107k 15n 100 Hz
10k7 15n 1 kHz
10k7 1n5 10kHz

10k

RESPONSE
NOTCH

ALANDPASS

C FREQUENCY

HIGH PASS
RESPONSE +12d13/OCT

LOWPASS

BANDPASS

HIGHP ASS

LOWPASS
12dB/OCT

FOUR
OUTPUTS

Ec FREQUENCY

73
FET Audio Switching

INPUT

470n

100k

BF244t3

+12V = OUTPUT

0-0 -12V = NO OUTPUT

PUSH -TO n
MAKE SWITCH 02 10 18 26CONTACTS

0

17 25

1 19 27
4 012 20 28
5 13 21 29

14 22 30
10 9o

6

° 15 23 31

16 24 32
11

12 7

13 6

14 5

33k 15 4

T.
4uT

16

220n
58n

17

18

74
LDR Audio Switching

100k

INPUT

LIGHT
TIGHT
BOX

OUTPUT

60d3 ATTENUATION

+ye

ill
/SC=ATTENUATION

OC=NO ATTENUATION

Ve

SL490
2k2 (PLESSEY)

100R

BC212L

3:182L

INFF BED

TIL38

 9V

100u
10V +

PP3

75
Infra -red Transmitter

Standby current = 6 uA
Operating current = 8 mA
32 commands (five -bit code)

17.)76

13C212L

3

100nInfra -red Receiver

Plessey receiver chip range IN
2+2

M L928 codes 1 to 16 latched 100+

ML929 codes 17 to 32 latched SL480
82kML926 codes 1 to 16 momentary

ML927 codes 17 to 32 momentary
ML920 20 outputs and three analogue channels
ML922 10 outputs and three analogue channels

INFRA RED

OUT
2

M1923 16 outputs and one analogue channel DIODE PREAMPLIFIER +
ML924 fise bit code output (PLESSEY) 100u

25VM1925 multifunction for toss
5601-1

MM

133n

100k

0
 15y

ADJUST FOR
OPTIMUM
SENSITIVITY

1

ML928
DECODER
IPLESSEYI

6 0 A
O 3 BINARY OUTPUT
O CODES

0 D

0
68
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VIN 2k2
0 TO +6V

77
Function Generator

3

LINEAR V TO I
CONVERTER

BC212L

1k8

1k0

10u

Oscillation frequency F = 32011C Hz, where I is in mA and C is in uf
Maximum frequency = 1 MHz
Best THD of sinewave = 0.5%
When SW1 is open -circuit, the sinewave becomes a triangle
Typical supply current for the XR2206 is 14 mA

78
Analogue Delay Line

Delay time AT = 5121(clock frequency x 4)
Signal bandwidth (Fe) s clock frequency16

If clock frequency = 60 kHz
AT = 5121(60,000 x 4) = 2.13 ms
Bandwidth = 10 kHz

DC BIAS
ADJUST FOR
SYMMETRICAL
CLIPPING

INPUT 0 -0 -

rrrn
18k

+6V

4

MAX 3,,A

0-*

o
6V

ANTI -ALIASING
FILTER 100n

LOW PASS

10

12

X R2206C
(EXAM

10k

15

22k
DISTORTION1-0

6V

14
13

5°
SW1

470R
DISTORTION

6 "'" C TIMING
10n CAPACITOR

11 7---'\AA/N---,e-
31k0

+6V

1k0

r
10057

0
«10 r, SOUAREWAVE

I I_ j OUTPUT
OV

15k

1.15v

1-lov

CLOCK - 2 x SAMPLE FREQUENCY

741

10k

BC212L

O

SINEWAVE
OUTPUT

LOW PASS

RECOVERY
FILTER -c

OUTPUT

79
Voltage Regulators

COMMON
CjT

78 LXX

OUT
IN

COMMON

LOA PMER TYPES
T092 CASE
100mA MAXIMUM

78XX series 79XX series
+5V -5V
+12V -12V
+15V -15V
+18V -18V
+ 24V - 24V

79 LXX

IN

COMMON
OUT

+Ve UNREG
IN

470n
TANT

OV

78XX

COMMON
IN

OUT

1A TYPES
T0220 CASE

78XX

470n
TANT

Refer to manufacturer's information for maximum input voltage.
Typically this is 25 V for 5 V devices and 35 V for all others.
Regulators need about 2 V difference between the unregulated rail
and the output rail. Less than this, and the output rail will collapse.
Note that the power dissipated in the regulator
= IOUT(VUNREG VCC).

This can be several watts, and so sufficient heatsinking must be used.

OV

C

79XX 78XX

COMMON

INPUT

OUTPUT

T03 CASE

Generally Available Output Voltages

+Ve UNREG
IN

OV

470n
TANT

78XX

470n
TANT

Ve UNREG
IN

79XX

470n
TANT

470n
TANT

vcc

OV

VCC
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3(113

POINT

OUTPUT
RESPONSE

Idol

39k

LOWP ASS

28k41

10k

-"\A/Nr-
10k

10k

4th ORDER
BUTTERWORTH
RESPONSE

24zIB/OCT I

FINAL ROLLOFF
12d9/OCTI

8k 16k

FREQUENCY

100k

8k02

MN"
10k

117-
407

81,02

I

407

LP

10k

33k HP

STATE VARIABLE

EkG

0 OUTPUT

80
4th Order Elliptic lowpass
Cutoff frequency is 4 kHz. To change cutoff frequency, scale
capacitor C (four off)

NOISE
OUTPUT

1n5

10k

100k

'VDD

1000

1501,

1/6 4069 OR
ANY OTHER
INVERTER

Qf

Cc..4030

0 9

12

4006
13

(1)14

'VDD

30k Hz

CLK
INPUT
0

 VDD

81
Noise Source

The DAC provides a pseudo -random sequence generator, with a ran-
domly sampled DC output

7

9
01 LSB

5
CK 02

4

CK 03
I)4 8 BIT

DAC10

OUTPUT15

1

14
06
07
08 MSB CLK I I I I1

16 2
OLITPUT

82
Fuzz Unit For Guitar

47k

.9V
13411511'0

+I-
100u

/7777

100n

47k

47k

100k

TI.081

10Gn

47k IMO
log

) INPUT
IMO

DISTORTIUN
CONTROL

+1

1u0

47k .41-
log

VOLUME
OUTPUT

The battery can be switched on via the jack socket (a stereo jack can
be used).

83
LED Flasher

1,,H.\\ LED

8 6

LM3909

5

4

1 Hz flash rate
Average current drain = 0.32 mA

333vou

Circuit uses the timing capacitor to boost the output voltage

Variable flash rate 0 to 20 Hz

BATTERY

75R
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84
Data Multiplexer

Take FYI high when changing the address. This will prevent corruption
of the data held on the sample and hold units.
All TL081 powered from ± 12 V

ADDRESS

EN

DAC

DATA INPUT FROM
MICROPROCESSOR
OR ANY OTHER
DIGITAL SYSTEM

85
Reverberation Unit

18k

100n

°-1
INPUT

+ i10u

14 470u
8 + 15V

100.

100n

0
5V

0 +15V

16 13

3

LSB

10

MSB

6

ENABLE

ADDRESS INPUT
(TTL LEVEL)

E

IN

B

EN

VDD

40513

0

7 VSS 6

2

5

8 SAMPLE & -
HOLD UNITS

1 47n

14

15

2

I 47n

1
47n

/7),7

47n

4 1 8 2

4Th

/7777

47n

/7)77

I
T

47n

2

4

SET MAXIMUM
DRIVE

100R

DRIVER

2R7 18R1

PICKUP
(2k8)

220n

REVERB

OUTPUT
DRY

47n

I.

0
8 _

ANALOGUE
OUTPUTS

100n

86
LED Peak Program Meter

100k

200k 200k 2k2
V\AN

100k 100k

1N4148

1N4148

FULL WAVE PEAK
VOLTAGE DETECTOR

+I2V

47-e-e-A17r
9 3

16V 2 MODE

rT7On

4k7

3k3

LO

SIG

RHI

REF OUT

EF ADJ

LM3915
(NATIONAL
SEMICON-
DUCTORI

CKIBm

ol/
2

13
3

14
6

5

18

12

15

18

Leave pin 9 open circuit for dot operation
If an LM3914 is used the display is linear, not logarithmic

ETI 100 CIRCUIT SUPPLEMENT

ALL RED LEDS

21

71



87
CMOS 555 Oscillator

+vcc

2/3 VCC

1/3 Vcc

+VCC

GND

OUT ICM7555

RA

RB

x

Output frequency F = 1.46IC(RA + RB)
C in farads, R in ohms
Quiescent current 120 uA
Input current 50 pA (this allows the use of
resistors up to 10M in value)
Frequency range 0.001 Hz to 500 kHz
Supply range 2 to 18 V
Rise and fall time (pin 3) = 40 ns

RA,RB
10M 10u TANT 7.3 mHz

1u0 0.73 Hz
100k 100n 73 Hz
10k 10n 7.3 kHz
10k 1n0 73 kHz

88
Logarithmic ADC

TIMING
'MSB'
74LS393
PING

CLOCK
256 FASTER 1111111111111111111111111111111

RESET

EXPONENTIAL

+5V

1k5

1k5

4

r

7

2

5v o_LS

74LS393

GND

CLR

CLR

CLK

3 18

+511
0

20

4 17

5 14

6 13

=13
11 8

10

8 3

0
CLOCK

INPUT
(OV TO +2V5) +5V

0

7

10u

R

BC212L

6

12

svo

RESET

74LS273

19
LSB

16

15

12

9 0
5

MSB
CLK

011 rdni

0 EOC

+CLRD 5V

2

5

PR
0 CK 3 0 CLOCK

74LS74

gLM339

+2V5

4k7
---,AA/N/-0 RESET

ilkO

CR TIME CONSTANT

OV

DATA
OUTPUT

Adjust C -R -PR time constant for suitable range

89
Linear VCO/Function Generator

+12V

100k
SYMMETRY

330k

680k
12V

CONTROL CURRENT
150nA TO 500uA)

10k

2

frm

CA3080

58OR INTEGRATOR

BUFFER

6

470p

FAST
SLOW

/77'77

-NV,/`
22k

2

CA3080

5

15k
10u
TANT

Schmitt levels = R x 0.449 = 3.9 x 0.449 = f 1V75
1000

Oscillation frequency F = 1/(C x 4 x 1.75) = II7C Hz

12V
For C = 470p, I = 50 nA, F = 15 Hz
For C = 470p. I = 500 uA, F = 150 kHz

10k For C = 47n, I = 50 nA, F = 0.015 Hz
For C = 47n, I = 500 uA, F = 150 Hz

0 449rnA
Run all devices from ± 12 V

3

SCHMI FT
TRIGGER

3k9

TL081

2

BUFFER

11Vv7755

M +1V75
1V75

90
Capacitance Multiplier

The input looks like a capacitor CIN where CIN = C (R1 + R2)IR1

Circuit can be used to synthesise large capacitors (NB equivalent in
impedance, not energy storage)

91 VIN
DC

Slew Limiter SIGNAL

CA3080

6
TL081

2x1N4148 OUTPUT

Imsc
Slewrate = IABC volts per second 10.5mA MAX)

+Vcc

INPUT

OUTPUT

10k
log

150k

SLOW

1N4148

Vcc

47k
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+10

0

PUT

46

70

THRESHOLD
2 TO1 EXPANSION

70 46

Threshold = RBIRA V

220n

Rd
10k

22k

10u

T L081

+12V

0 +10
INPUT
(dBm1

RA
+12V 1M0

+6V

221

O
+12V

3114)

RI LF 1V
PPPP

APPROX

2115)

220n

13

22k
THO
TRIM

56k

7.77

4

rrm
100k

8191

92
Low Level Noise Gate/Expander

VCC GND

20k

10k

RC
1M0

VARIABLE
GAIN
CELL

20k

22k

5112)

1(161

1,777

2u2
T ANT

30k

O
.11./s

'AE570

133p

7(101
10u OUTPUT

10k

RA/RB THRESHOLD
30 33 mV

PP
(-36 dBm)

100 10 mV (-46 dBm)
PP

300 3.3 mVPP (-56 dBm)

0 dBm = 2.2 V
PP

RC increases the expansion rate, turning the unit into a noise gate.
With RC = 100k the effect is very abrupt; withRL = 10M the effect is very subtle.

93 94
Two -to -one Compressor

4u7

0-1

131

15V

INPUT 6111)

CC

VARIABLE
GAIN
CELL

6(121

30k 0-
+1V8

4
GND

20k
31141

10k 21151

10u

.NE570
(SIGNETICS)

0

43k 43k10.

71101

4u7

+ 10u

10k

+20

INPUT
(dBm)

0

-40

INPUT

OUTPUT

4u7

10.

-80
-40 -20 0

OUTPUT
(dBm'

The pin numbers in brackets refer to the second circuit in the IC.
Circuit can be used as a preconditioner in a noise reduction system.

Two -to -one Expander

3(14)

2115)

VAR IA3LE
GAIN
CELL

'',NE570

2u2

11(61

10(7)

.20

OUTPUT
(dBm/

Circuit can be used to expand
previously compressed signals, and
hence to effect an overall noise
reduction

0

-40

-80

10k

10

16k

OUTPUT

10k

-40 -20 0 *10
INPUT
IJBIT)

ETI 100 CIRCUIT SUPPLEMENT
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FEATURE : 100 Circuits

95
Monolithic Sample And Hold

Logic high = sample
Logic low = hold
Logic reference = TTL or CMOS

INPUT 3

LOGIC 8

LOGIC 7
REFERENCE

OF FSET
2

L F398

5

OUTPUT

Use a printed circuit guard ring (connected to the output voltage)
around the hold capacitor

99
FET Sample And Hold

Control = + 12 V; sample
Control = -12 V; hold

160

INPUT

BF24413

CONTROL
+12V = SAMPLE

12V = HOLD

INPUT

CONTROL

OUTPUT j

Use a printed circuit guard ring (connected to the output voltage)
around the hold capacitor

96
Op -amp Oscillator

F ti 1 (rule of thumb)
RC

100
4016 Sample And Hold

Control = + Vcc; sample
Control = -Vcc; hold
-Vcc < signal voltage < + Vcc

Vcc (-Vcc)5. 15 V

INPUT
0 '44016B T L081

CONTROL
0

OUTPUT

330n

CONTROL
/7777

Use a printed circuit guard ring (connected to the output voltage)
around the hold capacitor

97
TTL Oscillator

3900

111111
TT L
OUTPUT

1/6 74 LS14

Vary C to change frequency
Do not increase the size of the
390R resistor

Frequency range = 1 Hz to 1 MHz

98
TTL Ring Oscillator

nlos1):1->nrin

F = 11(5 x propagation delay)
For TTL inverters (74LS04) total propagation delay = 20 ns

101
Battery Eliminator

TO BATTERY
(EITHER

POLARITY)

1A
BRIDGE

T IP3055

330R

A free bonus!
Lamp glows to show circuit is in operation
Lamp goes out when battery has been eliminated
Patent applied for

ETI
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TRANSFORMERS
CAMBRIDGE Self
LEARNING Instruction

Courses
Microcomputers are coming - ride
wave! Learn to program.
Millions of jobs are threatened but
millions will be created. Learn
BASIC - the language of the small com-
puter and the most easy -to -learn com-
puter language in widespread use. Teach
yourself with a course which takes you
from complete ignorance step-by-step to
real proficiency, with a unique style of
graded hints. In 60 straightforward /
lessons you will learn the five essentials of Computer

programming: problem definition, Programming
in Basic ICPB)

flowcharting, coding the program, 1/10.50

debugging, and clear documentation
BOOK 1 Computers and what they do well READ. DATA, PRINT, powers. brackets
variable names. LET, errors, coding simple programs BOOK 2 High and low level languages
flowcharting, functions, REM and documentation. INPUT. IF THEN, GO TO, limitations of
computers. problem definition BOOK 3 Compilers and interpreters. loops, FOR NEXT
RESTORE, debugging. arrays. bubble sorting. TAB BOOK 4 Advanced BASIC, subroutines
strmqs, files complex programming, examples. glossary

BASIC
I Ill MEM
met t u"b".

the

Also THE BASIC HANDBOOK (BHB) £14.50 An encyclopaedic
guide to the major BASIC dialects. A must if you use other peoples'
programs. New completely revised edition

and. ALGORITHM WRITER'S GUIDE (AWG) £4.00 Communicate
by flow chart' Learn to use Yes/ No questions for: procedures, system
design, safety, legislation etc

Understand Digital
Electronics
Written for the student or enthusiast, this
course is packed with information,
diagrams, and questions designed to lead
you step-by-step through number
systems and Boolean algebra to
memories, counters, and simple
arithmetic circuits; and finally to an
understanding of the design and opera
Lion of calculators and computers
BOOK 1 Dec,nai Octal neoadecirnal. and binary number systems and conversion
number sysrems negative numbers. complementary systems BOOK 2 OR and ANC 
bons. multiple input gates truth tataes. De Mograr,'s Laws canonical forms logic C'' -
lions. Karnaugh mapping owee stale and weed byre BOOK 3 Half, full serial, and pclJ e
adders subtraciton processors and ALU s molletikcabon and division BOOK 4 fhp loops
shah registers asynchronous synchronous. ring. Johnson, and exclusive OR feedback
counters. ROMS and RAMS WOK S Structure of calculators keyboard encoding
decoding display data repnie, syssents control and PROM address de coding BOOK 6
CPU. memory organrsatinn -.tract,. representation program storage. address modes in
put output systems, prow e...upts pr.orities programming assemblers corn
puters. executive program . eating systems

Design of
Digital Systems

12 34

Design of
Digital
Systems
(DOS) f 14 00

DIGITAL COMPUTER LOGIC b ELECTRONICS. (DCL) (8.50
A course covering the material in italics above, but at a slower pace
14 yolsl
GUARANTEE - No risk to you tf you are not completely satisfied your money
well be refunded without question on return of the books in good condition
CAMBRIDGE LEARNING LIMITED UNIT 18 RIVERMILL SITE, FREEPOST. ST IVES,

HUNTINGDON PE17 4BR

PLEASE SEND ME CBP ((10.50)
BHB If14.501
AWG 1£4.001 Quantity

DDS 1E14.001

FOUR WAYS TO PAY DCL 1E8.501
11 A U K cheque or a U K postal order INot Eire or overseas)
2) A bank draft. in sterling on a London bank lavailable at any major bank)
3) Please charge any Access M 010 Barclay TrustC Visa 0 Am Exp 0 chners0
41 Or phone is with these credit card details 0480 67446 iansaphonel 24 hour service
Expiry date

Card No Signed
THESE PRICES COVER THE COST OF SURFACE MAIL WORLDWIDE AIRMAIL
Eur. N Af. Mid E add v, to price of books Jpn. Aus. N Z. Pcfc add 9r elsewhere
add Yr

Name

Address

Cambridge Learning Limited, Unit 18, Rivermill Site, FREEPOST, St. Ives, Huntingdon,
Carobs PE174BR England. U.K. Delivery: up to 28 days

Reg. in Eng. No. 1328762

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc

Minimum & Sub Miniature
Mill.-
Amps

Volts
3 0.3

.1'0Aut A0 6 0 6

Ref. Pnce
No. E

223182

2.603.00

P1P

7075
9.09 100 13 2.30 70
0 9 0 9 330 330 235 2.16 70
0.8 9 0.8.9 500 500 207 2.75 750-8-9 0.8..92081A 1A 3.85 75
015. 015 200 200 236 2.15 70
0-20 0-20 300 300 214 2.75 90
20-12-0-12.20 70010C) 221 3.50 90
01520 015-20 lA 1A 206 4.60 I 05
01527 01627 500 500 203 4.06 85
01 -27.0-1527 IA 1A 204 5.10 1 05

1 AND/OR 24 VOLT
P 220.240 Volts

Amps Pnc
12v 24V Ref. f P&P
05 025 11 2.30 75
1 0 0 5 213 2.75 90
2 1 71 3.25 90
4 2 18 4.05 85
6 3 70 5.60 95
8 4 108 7.40 1 20
10
12

5
6

77
116

5.25
5.85

1 20
1 20

16 8 17 10.85 I 30
3200 1105

18151 1163155 11 5500

60 30 226 33.35 1 811

30 VOLT (Ph 220-24OVi
Sec 0 12

Amps

15 20-24 30V

Ref. Penis

No. E P&P
05 112 2.85 90
1 0 79 3.110 90
2 0 3 5.60 05
30 20 630 20
4 0 21 6.60 20
5 0 51 6.60 20
60 117 11 10 20
8 0 88 14.35

10 0 89 16.60

Piease add VAT at 15
Barclaycard and Access facilities

available
Trade and Education Welcome

50 VOLT iPri 220 240VI
Sec 0 19,25 33-40 50V

Ref. Ante
Amps No. f Pie

05 102 3.60
10 103 460
2 0 104 7.30
3 0 105 8.60
4 0 106 10.85
60 107 15.10
80 118 20.20

inn 119 24.10
60 VOLT (Ph 220.2401
Sec 0 24

Agape

30.40-48
Ref.
No.

60
Price
f Pie

0 5 124 3.65
1 0 126 5.60
20 127 755
3 0 125 11.10
40 123 12.35
5 0 40 14.15 -

60 120 17.60
AUTO TRANSFORMERS
leour Output Tanned 0 1
VA Ref. Price
(Watts) No. E P& P

29 113 2.115
75 64 4.10

150 4 6.60
Input/Output Tapped
0 115 210 220 740V
300 53 10.10
500 67 1045
1000 84 18.60
Also 1500 2000 3000VA
MAINS ISOLATING (Centre Tapped 8.
Screenea)
Po 120 740V Set 12 -,

VA RM. Price
(Wens) No. E

P6 P

60 149 a.60
100 150 7.60
e00 151 11.10
250 152 13.30
350 153 16.30
1000 156 37 10

BAYDIS
la William Street
Her.ie Bay Kent
Herne Bay 64586 if

MIGHTY NINETY PACKS
SUPER VALUE PACKS ALL AT 90p EACH

POSTAGE 20p PER PACK UP TO FOUR PACKS
FIVE OR MORE POST FREE

BUY SIX PACKS AND GET A SEVENTH PACK FREE!
v

MN23. 116 asstd ,, ..- A ,
PSC Mtg washers self -tappers etc

MN2. 200 1/4 & Ti watt Resistors MN24. 100 asstd small springs
MN3. 100 1 & 2 watt Resistors MN2S. 50 asstd pop nvets
MN4. 50 Wirewound Resistors MN26. 50 asstd insulated crimps
MNS. 100 metal oxide Resistors 1 MN27. 200 items grommets space' -
2 and 5 cable markers plastic screws sleeving t.t

MN6. 12 asstd potentiometers wraps etc
MN7. 75 asstd skeleton pre-set Rests- MN26. 20 asstd fuses 1'4" 20mm etc
ID'S MN29 75rnts equipment wire asstri
MNS. 50 asstd Electrolytic Capacitors colours and saes
MN9. 100 asstd Ceramic Capacitors MN30. 3 in 2m length 3 core main,
Plte disc tub and monolythic etc cable
MN10. 100 mixed capacitors Polyester MN31. 12 asstd trimmer capacitor,
Polystyrene Metallised Radial and Axial compression film Air -spaced etc
types MN32. 15 30pF Beehive trimmers
MN11. 7.) asstd Silver %la Capacitors MN33. 20 coil formers ceramic pipS111

MN12. 8 Tantalum Bead Capacitors reed relay etc
iuseful values) MN34. 25 min glass reed switch
MN13. 20 asstd Transistors BC 2N MN35. 10 asstd switches toggle slide
Sores 4 Power etc micro etc
MN14. 401N4148 Diodes MN37. 10 asstd audio connectors Di,
MN15. 5 Light Sensitive Devices phono etc
MN16. 20 min wire -ended Neons MN38. 1 PCB with mac control IC darn
MN17. 2 12 volt Relays Ex nearly new inc
equip MN36. 1 oscillator PCB loads of con,
MN18. 3 Encapsulated Reed Relays Porients ino data)
9 12v coil d pole and I pole MA140. 50 Polystyrene capacitors
MN1II. 2 24 volt Relays Ex nearly new MN42. 10 BC107 Transistors
equip MN43. 10 BC 108 TransistorsMN20. 1 240 110 to 12 volt 100ma MN44. 10 ScrewfoSPCO min slid'
Transformer
MN21. 1 240.110 to 24 -volt 100ma switches

Transformer MN58. 2xCA723 Voltage Regulator

MN22. 8 7" Led s with clips 4 red 2 MN64. 5 Press to make Tin switches
yellow 7 green MN65 3 8F245 FETS

CHORDGATE LTD.aept A
75 FARINGDGN ROAD, SWINDON, WILTS

TEL: SWINDON (0793) 33877
RETAIL SHOP AT ABOVE ADDRESS

PLEASE QUOTE NO OF PACKS WHEN ORDERING
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ETI PCB SERVICE
Up until now PCBs were always the hardest component to obtain for a project. Of course
you could make your own, but why bother anymore?
Now you can buy your boards straight from the designers - us! As of this issue all (non -
copyright) PCBs will be available automatically from the ET! PCB service. Each board is pro-
duced from the same master used to build our prototypes, so you can be sure it's accurate,
and will be finished to the high standard you would expect from ETI.
In addition to the PCBs for this month's projects, we are making available some of the more
popular designs from our recent past. See the list below for details. Please note that NO
OTHER BOARDS ARE AVAILABLE. If it's not listed, we don't have it!

APRIL 79 R IAA Preamplifier £1.45 LED Jewellery: Cross £1.10Guitar Effects Unit £1.98 Audio Test Oscillator £2.35 Spiral (two boards) £1.98Click Eliminator E4.98 Star (two boards) £1.99
DECEMBER 80 Waa-phase £1.15JUNE 79 Musical Doorbell £2.10

Accentuated Beat Metronome

FEB 80

£2.70 Bench Amplifier
Four Input Mixer

£1.90
£1.98

JULY 81
System A A-MM/A-MC
System A A -PR

£1.99
£3.88

Tuning Fork £1.98 JANUARY 81 Superdice(two boards)
Smart Battery Charger

£5.95
£1.48LED Tacho £3.10MARCH 80

Multi -Option Siren £2.40 AUGUST 81Signal Tracer £1.70 Universal Timer £2.48 System A Power Amp(A-PA) £3.58

AUGUST 80
CMOS Logic Tester
Capacitance Meter

£1.98
E2.20

FEBRUARY 81
Infra -red Alarm (four boards)
Pulse Generator

£4.98
£2.68

Flash Sequencer
Hand -clap Synthesiser
Heartbeat Monitor
Watchdog Home Security

£2.58
£2.98
£1.37

Ultrasonic Burglar Alarm £2.15 MARCH 81 (two boards) £3.98
OCTOBER 80
Cassette Interface
Fuzz/Sustain Box

£2.20
L2.45

Engineer's Stethoscope

APRIL 81
Musical Box

£1.99

E1.98

SEPTEMBER 81
Mains Audio Link (three boards)
Laboratory PSU

£5.51
£3.40

Drum Machine(two boards) £4.20 OCTOBER 81NOVEMBER 80 Guitar Note Expander £2.40 Enlarger Timer £2.25Touch Buzzer £1.45 JUNE 81 Sound Bender £1.99Light Switch £1.45 Mini -drill Speed Controller E2.20 Thermal Alarm £1.97Metronome £1.45 Antenna Extender £2.40 ,s.ficropower Pendulum £1.662W Power Amp £1.45 Alien Attack £1.98 Remote Control (three boards) £9.74

Order using the form below, or a piece of plain paper if you prefer not to cut the magazine,
then sit back and wait for your PCBs to come dropping in through your letterbox, encased
in a Jiffy bag. What could be easier?

Send to: ETI PCB SERVICE, ARGUS SPECIALIST PUBLICATIONS LTD,145 CHARING CROSS ROAD, LONDON WC2H OEE.

Name
Address

ORDER BY POST WITH BARCLAYCARDIACCESS,
CHEQUE OR POSTAL ORDER

BARCLAYCARD

VISA

Access

4 9 2191

5 2 2141- I I f
Please debit my account

Signature:

BOARDS REQUIRED PRICE

ADD 40p p & p 0.40

TOTAL ENCLOSED £

Please allow 14 days for delivery
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PRACTICAL ELECTRONICS - STEREO
This easy to build 3 band stereo AM FM tuner kit is designed Ir

conjunction with Practical Electronics (July issue). For ease of
construction and alignment it incorporates three Mullard modules

and .in I.C. IF. System.

FEATURES: VHF, MW, LW Bands, interstation
Imitiii9.111(1 AFC on VHF. Tuning meter. Two back
In inted PCB's. Ready made chassis and scale. Aerial:
AM fel rite rod, FM - 75 or 300 ohms. Stabilised power
supply with 'C' core mains transformer. All components
supplied are to P.E. strict specification. Front scale
size 10'..-x 21/2- approx. Complete with diagrams and instruction,

SPECIAL OFFER
1 u10 Stereo Power

amphriei kit (usually E3.95  11 15 P&P)
 Mullanl LP1183 built preamp suitable
itii magnetic/ceramic anti auxiliary
inputs (usually E1.95  70P ta&pl
 Matching power supply kit with trans
former (usually E3.00  E1.95 p&p)

TUNER
is KIT PLUS

 Matching set of 4 slider controls complete
with knobs for bass, treble and volumes
(usually EI 70  800 p&p)

£21.95 ILI-80&,
fAI11.1,1s.

i#94
STEREO AMPLIFIER KIT
 Featuring latest SGS; ATES TDA 2006 10 watt output IC',
with in built thermal and short circuit protection.
 Mullard Stereo Preamplifier Module.
 Attractive black vinyl finish cabinet, 9 -x85. -x 3%"(approx
 10.10 Stereo converts to a 20 watt Disco amplifier.
To complete you iust supply connecting wire and solder
Features include din input sockets for ceramic cartridge, mic
rophone, tape or tuner. Outputs tape, speakers and head-
phones. By the press of a button it transforms into a 20 watt
mono disco amplifier with twin deck mixing. The kit incorp
orates a Mullard LPI 183 pre(amp module, plus power amp
assembly kit and mains power supply. Also features 4 slider
level controls, rotary bass and treble controls and 6 push
button switches. Silver finish fascia with matching knobs and
contrasting cabinet. Instructions
available, price 50t> Supplied £14.95
FREE with the kit. Plus E290 p&ii
SPECIFICATIONS: Suitable lot 4 to 8 ohm speak., .
Frequency response 40.4z 20K11c.
Input sensitivity P.0 150mV. Aux 200mV

Mic. 1.5mV.
Tone controls Bass 1 12db P 60H,

Treble  12db P1OKHr
Distortion typically (9) 8 watts
Mains supply 220 250 volt, 50Hz

STEREOMAGNETIC PREAMP CONVERSION KIT
Includes FREE Magnetic cartridge with diamond styli.
All components including p.c.b. to convert you; ceramic in.
put on the 10.10 to magnetic.
Only available with 10(.10 amp. £2.00 includes o&p

8" SPEAKER KIT Two 8" twin cone domestic speaker,
14.75 per stereo pair plus E1.70 p&p. when purchased with
amplifier Available spoarytely £6.75 plus 11 70 p&p

PRACTICAL ELECTRONICS
CAR RADIO KIT
2 WAVE
BAND
MW - LW
 Easy to build
 5 push button
tuning  Modern design
 6 watt output  Ready etched
and punched PCB  Incorporates suppression circuits
All the electronic components In build
only the wire and the solder, featured in Prentice) Eli/ trona 
March issue. Features pre-set tuning with 5 'rush button
options, black illuminated tuning scab( The P.E.Trayrdier ha,
a 6 watt output net. ground and incorporates an .r,,,11,,,1441
circuit output stage, a Mullard IF %idol.. LP1121 ceiania.
filter type pre aligned and

£10.50assembled, and a 811,1 pite
aligned push button tuning unit. Plus 12.00 p&p
Suitable stainless steel fully retractable aerial (locking) and
speaker 16"x 4"app
available as a kit completr, £1.95 pack Plus EI 15 P&P

SERIES II

HIGH POWER
AMPLIFIER
MODULES
READY BUILT OR IN KIT FORM

KIT

125 WATT MODEL £10.50
Pill, ft 15 p&P

£14.95
Plus 11 15P&-1

SPECIFICATIONS 125 W Model
Max output pow, IRMSI 125 watts
Operating voltage IDC I 50  80 max
Loads 4 16 ohms
Frequency response

measured P 100 watts 25Hr - 20KHz
Sensitivity 400mV P47K 40mV P47K
Typical T.H.D. P

50 watts. 4 ohms 0.1
Dimensions (both models/ 205 x 90 and 190 x 36mrn
The P.E. power amp kit is a module for high power applicat
ions disco units, guitar amplifiers, public address systems
.ind even high power domestic systems. The unit .s protected
against short circuiting of the load and is sale in an open
circuit condition. A large safety margin exists by use of

200 WATT MODEL

BUILT

£14.25
Pius f I 15 ',Ern

£18.95
Pius fl isp&li

200 W Model
200 wins
70 95 max
4 16 ohms

25He  20K H

TUNER
KIT

generously rated components, result, a nigh powered rugged
unit. The PC Board is back printed, etched and ready to
drill for ease of construction and the aluminium chassis is
preformed and ready to use. Supplied with ali parts, circuit
diagrams and instructions.

ACCESSORIES:
Suitable LS coupling electrolyuc

for 125W model £1.00 Plus 25P P&P
Suitable LS coupling electrolytic

for 200W model £1.25 plus 25p p&p
Suitable ma its power supply

unit for 125W model . £7.50 plus E3.15 P&P
Suitable Tilir tan.ra me, power

supply to -(del f 13.95 i,k,s E400 P&P

)  -N ; f/i
30+30 WATT STEREO AMPLIFIER
Viscount I V urn t tedk
MT WY controls amt Pushbuttons w,lh 01.1101,1gIa.d i.1,
Main% indicator and stet., lack socket. Functions switch
lot mrc magnetic and crystal pickups, tape and auxiliary
Hear panel featutes lose holder DIN speaker and input
wicket 30.30 watts RMS, 60r60 watts peak. For use with
4 to 8 ohm speal(r,
Sire 14 rA"x 10" £32.90
BUILT AND TESTED Plus 13 80 P&P

PHILIPS BELT DRIVE RECORDPLAYER -
DECK GC037 Isar u, . ni2.."..upiipx
Hit i I ',Lops deck, 2 speed, damped cueing. auto
shut till, bell drive with
floating sub chassis to
minimise acoustic teed
hack. Complete With
1P401 stereo magnetic

bulge

LIMITED STOCK.
UNBEATABLE
OFFER AT

£27.50
COMPLETE
Plus E3.16 p&p

ofi

MONO MIXER AMPLIFIERS

50 WATT sex individually mixed inputs for two pick ups
iCei of Mag.1, two moving coil microphones and two aux(
d eery for tape, tuner, organs, etc. Eight slider controls six
for level and two for master bass and treble, four extra treble
controls for mic and aux inputs. Size 13'.,"x6'.. -x 3 'r-aPP.
Power output 50 watts R.M.S. (continuous) for use with 4 to
8 ohm speakers. Attractive
black vinyl case with matching £39.95
fascia and knobs. Ready to use. Plus 13 70 p&p.

100 WATT

Biushect
Aluminium
fascia and rot-
ary controls.

Size approx. 14"x4"x10.4".
Five vertical slider controls, master volume, tape level, mic
level, deck level, PLUS INTERDECK FADER for perfect
graduated change from record deck No. I to No, 2, Of vice
versa. Pie fade level controls (PF LI lets YOU hear the next
disc before fading it in
VU meter monitors output. £76.00
100w RMS output (200w peak) Plus E4.60 P&P.

R C
CALLERS ONLY
323 Edgware Rd, London W2. Tel: 01723 8432.
Open 9.30am 5.301)111. Closed all day Thursday.
Persons under 16 not served without parents
authorisation.
ALL PRICES INCLUDE VAT AT 15%.

MAIL ORDER ONLY
21E HIGH STREET, ACTON, W3 6NG.
Note Goods despatched to UK postal addiesses only
For further information send for instructions 20p
plus stamped addressed envelope. al

All items subject to availability

ETI NOVEMBER 1981

Paces correct at 1/10/80 and suhiect to change without notice. RTVC Limited reserve the right to update their products without notice.
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PHONE BELL SHIFTER

major problem with the present-
day British telephone system is
that all bell -type phones

generate virtually identical ringing
sounds, thereby creating all sorts of
problems. In the home, for example,
while watching TV you'll often hear a
phone ring and instantly leap to your
feet to answer the call, only to find that
the ringing sound comes from a phone
in the TV programme. Similarly, when
you are relaxing in the garden on a
summer's day, or when you have
wandered into a neighbouring office at
work, you'll often hear a distant phone
ring and will not know if the call is
intended for you or a neighbour.

The ETI Phone Bell Shifter project
is designed to overcome these
identification problems by giving your
phone its own distinctive sound. The
project consists of a sophisticated five
IC circuit; its input is provided by an
inexpensive transducer, acoustically
coupled to the phone body to detect
the ringing of the phone bells, and its
output is taken to an external 15R
speaker from a built-in alarm -tone
generator. A distinctive pulsed -tone
alarm sound is generated which is
synchronous with the detected phone
bell signal. The speaker is connected to
the output of the unit using twin flex,
and can either be placed near the
phone (so that the unit acts as a phone
identifier) or can be placed at a remote
location (so that the unit acts as a
phone bell extender).

If you want to customise your phone without
incurring a visit from the British Telecom
heavies clutching their wirecutters, then this is
the project for you. Design by Ray Marston.
Development by Steve Ramsahadeo.

A unique feature of our Phone Bell
Shifter project is that it uses a
micropower signal -sampling technique
(as described in last month's Designer's
Notebook) to detect the presence of a
ringing signal and then automatically
switch the unit into the full-power
mode. Because of this technique, the
unit draws a quiescent current of a
mere 7 uA, thus giving up to two years
of continuous operation from a single
PP9 supply battery.

The Phone Bell Shifter project is
provided with two preset pots plus a
normal volume control, and is simple
to set up and use. The acoustic pickup
transducer (which forms the input of
the unit) is simply placed underneath
the telephone body (below the bells)
and the sensitivity of the unit is then
initially adjusted by one preset to give
the desired trigger action when the
phone rings: once this pot has been
initially set, it requires no subsequent
adjustment.

Construction
All of the major electronics of this

project (except the input transducer

RV1

SK 1

ov

SK110V)

Fig. 1 Component overlay.

RV1 RV1
WIPER

and the output speaker) are built into a
single Verobox, which also houses the
PP9 supply battery, and construction
should present very few problems.
A number of high value resistors are
used in the circuit, so extra care should
be taken to ensure that moisture and
contaminated grease are not allowed
to shunt down the effective values of
these components; when PCB
construction is complete and the
circuit has been tested, the board
should be given a coating of varnish to
prevent the ingress of moisture.

When the PCB construction is
complete, fit the PCB and the PP9
battery into the recommended
Verobox and complete the interwiring
to RV1, SW1 and the input and output
sockets. Fit the specified speaker in a
second Verobox and then connect it to
the input of the main unit.

To set the unit up initially, simply
adjust sensitivity control PR1 so that
the unit's alarm activates when the
phone bells ring, and then adjust PR2
so that the alarm volume does not fall
to zero when the main volume control
is turned fully down.

SK21- Ve)

SIN1 &
SK2I+Vel
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PROJECT

Fig. 2 Circuit diagram for the Phone Bell
Shifter.

R20
221

5011
IC1,2 ARE CA3140
IC) IS 40010
IC4 IS 4001UR
ICS IS 40119
01 IS 90109
02 IS 01411044
131-3 ARE 154148
045 ARE 1144001

HOW IT WORKS
First ignore the effects of the signal -sampling
circuitry and assume that Q1 is replaced by a
short-circuit, so that supply power is con-
tinuously applied to 1C1 and IC2.

The acoustic pickup device used in the
circuit is a PB-2720 transducer, which is

placed under the phone body, below the bells.
This transducer has a poor low frequency
response, but is quite sensitive to the high fre-
quency (3 to 5 kHz) overtones of the phone
bell. The output of the transducer is applied
directly to the input of non -inverting variable -
gain amplifier IC 1.

Although the input of IC1 is DC -
grounded by R1 -R2, the CA3140 op -amp used
in this position is able to respond to input
signals all the way down to 0 : consequently,
the output of this op -amp (pin 6) corresponds
to an amplified but positively half -wave rec-
tified version of the input signal. This signal is
fed to the input of nominverting voltage com-
parator IC2, which is reference -biased at
about 3 V by R6 -R7.

Thus, the overall action of the IC1-1C2
circuit is such that the output of IC2 is normal-
ly low, but changes into a series of 3-5 kHz
square waves in the presence of bell -ring input
signals. These square wave signals are pro-
cessed by the R13 -D2 -R14 -C2 dual -time -
constant integrating network. so that a high
DC voltage (6 V) is des eloped across C2 in the
presence of a true ring signal. and this voltage
is used to activate the IC5 alarm -tone
generator circuitry. Note that. because of the
integrating action of D2 -R14 -C2 the input
signal must be sustained for greater than
50 ms to initiate a high switching action in IC5,
so the circuit has excellent immunity to tran-
sient signals caused bs physically banging the
telephone body or PB2-20 transducer.
Similarly, because of the actions of R13 -C2,
the 105 alarm circuit does not turn off until
several hundred milliseconds after the bell -
ring input has been removed. and thus gives a
single continuous action from a double (ring -
ring) input signal.

The IC5 oscillator circuitry is quite sim-
ple. IC 5a-IC5b is a low -frequents gated
astable (about 6 Hz), with its output fed to the
input of 1 kHz gated astable IC 5c -IC 5d. The
output of the 1 kHz astable is fed to the input
of V F ET Q2 via volume control pot R 1, and
Q2 uses the external 15R speaker as its drain
load. In the absence of an input signal (from
C2) the two astables and Q2 are cut off and the
circuit consumes virtually zero standby cur-
rent: in the presence of a high signal from C2
the low frequency astable activates and pulses
the 1 kHz astable on and off at a 6 Hz rate,

thereby producing a pulsed tone in the 15R
speaker.

Note that the supply to the major sec-
tions of the Phone Bell Shifter circuitry is

decoupled from speaker/Q2 transients by D4
and C6.

In this circuit, IC5 and Q2 consume vir-
tually zero quiescent current, but the IC1-1C2
ring detector stages would, if continuously
powered from a 9 V supply, consume a quies-
cent current of about 4 mA and would thus
flatten a PP9 battery in less than two days of
continuous running. To overcome this pro-
blem and vastly extend the battery life, we use
a signal -sampling technique in which a
micropower oscillator network (IC4-IC3-Q1) is
used to feed pulses of supply power to the 1C1-
IC2 ring detector circuit and simultaneously
check the output of the detector for signs of
such a signal; if a signal is detected, the cir-
cuitry then applies full power to IC1-1C2, so
that the signal can be fully processed. The
sampling pulses are only 160 us wide and are
repeated every 180 ms; consequently the
mean power consumption of the detector cir-
cuit is reduced by a factor of 1125, to a mere
3.5 uA. The micropower oscillator network
also consumes a running current of 3.5 uA so
the total quiescent current of the entire Phone
Bell Shifter circuit works out at 7 uA, thus giv-
ing up to two years of continuous running
from a single PP9 supply battery.

IC4 is a special-purpose micropower
oscillator circuit, designed around a 4007UB
dual complementary pair plus inverter CMOS
chip: a full description of this oscillator was
given in the October edition of Designer's
Notebook. The output pulses of IC4 are fed to
one input of the IC3a-IC3b OR gate and then
passed on to emitter follower Q1, which con-
sequently connects supply power to the IC1-
1C2 ring detector circuitry for 160 us once
every 180 ms. Simultaneously, the output of
IC2 is peak -detected (inspected) during the
sampling period and the resulting signals (if
any) are stored in C1 and fed to the second in-
put of the IC3 OR gate. Consequently, if a bell -
ring signal is absent during the sampling
period, the output of IC2 will be low and zero
voltage will appear across C1, so another sam-
ple pulse will be applied 180 ms later. If, on
the other hand, a bell -ring signal is present
during the sampling period, the output of 1C2
will switch high and store a high voltage on C1,
thereby taking the second input of the IC3 OR
gate high. This causes Q1 to turn fully on, so
that the supply is semi -permanently con-
nected to IC 1-IC2 and the input signals may be
fully processed.

T

PARTS LIST

-r

Resistors (all 1/4 W, 5%)
R1 47k
R2 10k
R3,18 100k
R4 120R
R5,12,14,20 22k
R6 56k
R7,9,15 33k
R8,10 10M
R11,13,17 1M0
R16 220k
R19 68k

Potentiometers
R V1 22k logarithmic
PR 1 2k2 miniature horizontal

preset
PR2 22k miniature horizontal

preset

Capacitors
C1,3,5
C2
C4
C6

10n ceramic
2u2 16 V tantalum
100n ceramic
100u 16 V PCB electrolytic

Semiconductors
IC1,2 CA3140
IC3 4001B
IC4
105
Q1
Q2
131,2,3
D4,5

40078
4011B
BC109
VN66AF
1N41413
1N4001

Miscellaneous
SW1 SPST miniature toggle
LS1 15R 2 W, 5" x 3" elliptical

speaker
510,2 phono socket
TX1 PB-2720
Case for electronics (Verobox order no.
202.21391A; case for speaker (order no.
202-21030K).

BUYLINES
1.51 might prove a little difficult to obtain from
your local component emporium, but Wat-
ford Ilectronics have agreed to supply the
speaker on request. The VMOS transistor (Q2)
is available from Flectrovalue, and Ambit In
ternational are stockists for the PB-2720. The
PCB can he obtained from our PCB Service -
see page 76 for details.

ET
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Texas Instruments
invented....

the integrated circuit
and the

Pocket Guide
TTL £3.50
Volume One Digital Integrated Circuits.
A concise summary- logic and pin assignments -of all TTL

semiconductor devices currently available from Texas
Instruments. the world's largest manufacturer.

LINEAR & INTERFACE £2.50
Volume Two Professional Linear.
A detailed description of all Texas Instruments Linear and

Interface integrated circuits (including second -source).
Pin -out guides. device characteristics and complete support
information are included.

Together these Pocket Guides make the complete reference
to advanced bipolar integrated circuits from Texas Instruments

To obtain your copies complete the order form and send
together with your cheque or postal order (payable to Texas

Instruments Ltd) to:

Texas Instruments Ltd. PO Box 50.
Market Harborough, Leics.

Please send me
Quantity
TI Pocket Guide Volume

£3 50 each. total £
Quantity
TI Pocket Guide Volume

£2 50 each. total £
I enclose cheque
order) of £__ _

Name

Company name (if any)

Address_

copies of the
I (TTL)

copies of the
II (Linear & Interface)

__ to the value (add £1.50 p&p per
in payment

002

Send completed forms to Texas Instruments Ltd. PO Box 50.
Market Harborough. Leics.

Texas Instruments invented the integrated circuit, the
microprocessor. and the microcomputer

Being first is our business.

TEXAS INSTRUMENTS
LIMITED

Now the time can tell you! . . .

New - from Silicon Speech Systems (a Powertran
subsidiary) - the first ever easy -to -build kit that will give a
whole new meaning to the 'speaking clock'! Electronics and
quartz technology combine to enable you to construct a
talking timepiece that is interesting to build - fun to have!

Full instructions make this a kit
with equal appeal to the
beginner or experienced
constructor.

ONLY £29.95

 Accurate to a minute a year
 Adjustable voice pitch
 Grained stainless -steel case
 Pocket size approx. 5in. x

2'/tin. x 1in.
 Useful in the home or office
 A perfect gift to give to the

enthusiast
 Or, why not build one as a

present for someone else?

Die

SPEECIIIIME

tree Sim trim I i

Silicon Speech Systems

elanagual

IASA

e.t.a, kr,.
(A Powertran Subsidiary)

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS., SP10 3NM
TELEPHONE ORDERING FOR ACCESS/BARCLAYCARD
CUSTOMERS AVAILABLE -
RING ANDOVER (0264) 64455; PLACE YOUR ORDER AND
JUST QUOTE YOUR CARD NUMBER

SPECIAL OFFERS
FUSE HOLDERS 20MM CHASSIS MOUNTING

10 for only 30p
100 for only £2.50
1000 for only £20.00

FUSE HOLDERS DOUBLE 20MM CHASSIS MOUNTING
10 for only 50p
100 for only 14.00
1000 for only f30.00

ASSORTED PACKS SELF -TAPPING, SELF -CUTTING SCREWS. 2Ib weight,
approx. 700 items (U.K. only)

WIRE -WOUND RESISTORS BY V.T.M.
5K 9 watts 5%

10 for 50p
100 for £3.00
1000 for £20.00

ASSORTED IFs BY TOKO, etc., 10 for 50p
I.T.T. LEVER SWITCHES. 8 pole c.o., boxed, £1.00
HOOK-UP WIRE WITH PLUGS AND SOCKETS, very useful for TV Engineers

60p
TEXAS/I.T.T. 1N4148, 100 for
MULLARD MATCHED PAIR AD161/162

£1.50
50p

MULLARD POT CORES
LA3 100-500KHz 75p
LA4 10-30 KHz £1.00
LA5 30-1000 KHz £1.00
LA7 < 10 KHz £1.00
Also LA13 £2.00

RELAYS 24V 3 C.O. HD 11 -pin plug-in £1.50

A.E.I. MOTORS TYPE BP 1303/8, 100-125V S.P. 60 cycles, h.p. 3 watts, r.p.m.
1550 £3.50
FAIRCHILD FLV150, red, .2 LEDs, 10 for 11.00, 100133.65.

PLEASE NOTE ALL PRICES INCLUDE POST AND V.A.T.

IONISER KIT ZD13
This negative ion generator gives you
power to saturate your home or office
with millions of refreshing ions Without
fans or moving parts it puts out a

pleasant breeze. A pure flow of ions
pours out like water from a fountain,
filling your room This result' Your air
feels like fresh ocean air, pure, crisp
and wonderfully refreshing. All parts
PCB and full instructions, E12.50.A suit-
able case including front panel, neon
switch. etc Available at E10.50

T. POWELL
Dept. E.T.I.
Advance Works
44 Wallace Road, London, N.1
Tel: 01-2261489
HOURS Mon -Fri 9 5 30 p m
Sat 9-4.30 p.m. aaaaaruro

Minimum Telephone Orders ES
Minimum Mail Order ft
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FEATURE

AUDIOPHILE
A first look at a new name to the tape market and a mention for a

useful gadget to keep it clean! Ron Harris reports on the
Alpage AL -300.

Ihate summer. All that lousy sunshine and hot weather. The
main problem is that people expect you to get outdoors
and enjoy being roasted to death slowly. Sounds very

lemming -like, if you ask me, all this rushing off to the sea every
time the sun shines.

Hi-fi tends to become an anti -social undertaking too -
even if, like me, you resolutely refuse to burn to death with a
smile and prefer to remain enthroned in your lounge with
Tchaikovsky caressing the speakers. But they won't leave you
alone, not even then. Hot weather means open windows and
open windows mean 100 dB of music escaping into the wide
world outside - and that means neighbours banging on doors
because you woke them from their sun -drenched stupor on the
back lawn.

Oh for the joys of winter, with icy rain sleeting against the
windows (closed), a warm glow in the hearth (the cat got too
close to the electric fire and burst into flames), a glass of brandy
in the hand and the sweet sounds of music gently filling the
room until the roof leaks, water pours in and short circuits
the amp which explodes violently, taking out the speakers and
impaling you in the armchair with pieces of flying speaker cone.

Is there nought to life save adversity in the face of perfec-
tion?

Record Time
Avoiding the sunshine this month paid some dividends, in

that I came accross two superb new LPs which can be totally
recommended for content and recorded quality. The old 'Rick ie
Lee Jones' album has long been a demonstration standard and
now the new LP, called 'Pirates'. could well go the same way.
The guitars and vocals are outstandingly reproduced and will
get better as your system improves The content is much more
jazz orientated than the earlier offering, which undoubtedly
puts off as many people as it endears

The better of the two, however has to be the new Stevie
Nicks album, 'Belladonna'. To start with the woman has an
amazing voice and is devastatingly attractive. The kind of beau-
ty for which men would kill, merely to earn a smile and a soft-
ness in the eye. Nothing to do w rth the music, I know, but

The record has a truly excellent vocal recording and is very
well detailed. The balance is slightly bright, which will show up
any hardness inherent in the system, as the LP itself is never
hard -sounding. If you want a system test for detail and clarity
then this is it. I suspect that if you frequent hi-fi shops as a hobby
(plastic mac optional) you'll be hearing more of this particular
album in future.

Alpage AL -300
Couple of issues ago now I mentioned the new range of

-10

'411111111111*A

Above: The Alpage AL -300 in all its glory, the top line machine in
Shure's range of three.

Below: The front panel block on the Alpage AL -300 detaches to form a
corded remote control.

.r.rn 1,. raw CNN, AN \IAN/ n I OCK I 0,11,1,

 OM NMI

r

Left: The stunning and sensuous Stevie Nicks, as she appears on the
cover of her new album.
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tape decks from Shure Electronics, entitled Alpage, promising
more details to follow. When, they've arrived! Herein one
review of the AL -300 cassette deck, the top -line machine in the
present range of three.

Among its many attributes it boasts variable bias and
Dolby, which work in conjunction with the metering. This itself
is switchable from peak reading to average. More common
facilities include metal -tape capability, off -tape monitoring and
auto play/rewind. Record mute is there, for those who can suss
out how to use it.

Transport control is solenoid operated and the front panel
block detaches to form a (corded) remote control. There is also
a pitch control for altering replay speed slightly - useful if
you're slow of hearing or wish to make sure that your 46 minute
LP will fit onto a 45 minute side. With a small variation in pitch it
is most unlikely that anyone would ever notice that the music is
playing slightly fast .

Variable Everything
Dolby B has been so widely accepted that hardly anyone

bothers to question it any more. With the new surge of interest
in noise reduction systems - Dolby C, HX, dbx, etc etc some
points are now being raised.

Variable Dolby (allowing optimisation of level) can bring
audible benefits. With Dolby B the signal passing through the
record circuits has to have identical response to, and be at the
same level as, the signal in the replay deprocessors.

Failure to achieve this will mean that tapes replaying at a
higher level will sound bright and edgy, and less sensitive tapes
dull and lacking in treble.

The Alpage AL -300 has a built-in test oscillator, operable at
400 Hz and 10 kHz. The former frequency is used to align the
Dolby processors, by recording the calibration tone and setting
up the replay level on the meters. Worthwhile if you're sear-
ching for the quality.

As to the benefits of variable bias these can be clearly
heard if you're mad enough to deliberately set up a tape wrong-
ly and record the same piece of music again, only this time cor-
rectly.

Insufficient bias will cause LF and MF distortion and make
the tape prone to 'dropouts' as the signal is not securely im-
printed upon the tape.

Too much bias and the HF end of the spectrum disappears
at great speed whereupon severe compression becomes ap-
parent. All very nasty overall.

Since brands of tape vary so much in quality, manufac-
turers of tape decks thought it worthwhile to include 'fine-
tuning' of bias -level to offset the usual 'type -select' switch
found adorning front panels the world over.

The Alpage facility is thus a justifiable and useful addition.

"CM

C 1114
MASII/I LISI

li "

The unfamiliar controls in the bottom right-hand corner operate the
built-in test oscillator for those of you who like to squeeze the last
drop of perfection out of your system.
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Head Of The Class
One possible problem with the newer tape formulations,

metal and ferrichrome, is their requirement for much higher
levels of bias than had hitherto been required. Earlier designs of
deck used record heads that had a small gap and were prone to
'saturate' under the level of bias required for these tapes.

It is thus reassuring (to me anyway - if I hadn't told you
about it you wouldn't have worried, would you?) to note that
the Alpage has a reasonable margin of safety in the design and
that no trace of head problems was encountered. This is a sound
design all round.

The bias levels seemed to have been well selected and
were as 'right' as they could be for the overall settings. The
'chrome' option gave very good results, for example, with Max -
ell XLI IS and TDK SA, even without optimisation.

A useful table is provided in the pigeon -Japanese -English
manual listing out a wide range of tape types and the recom-
mended settings. Apart from this, though, the book is down to
the usual standards of these productions - ie pretty dire.
Alpage are no worse than most others, but with section
headings like "A 4 -step swjtch applicable to a metal tape being
now talked about", they/sure as hell ain't any better!

Tested Results
The outcome of the bench tests proved most satisfactory

with the AL -300 giving a creditable account of itself. The metal
tape response proved particularly extended, running from 22
Hz to 21,000 Hz ±3 dB, beyond which it dived into the bottom
of the graph paper.

Signal to noise (with Dolby in) on UDXLI IS proved to be a
respectable 65 dB, good but not quite up to spec. Still, God
alone knows how the inscrutable East derive some of their
figures - and He probably works for Matsishuta Electronics
nowadays anyway.

Without Dolby, S/N fell to a wholly irrelevant 54 dB.
Rest of the figures (taken with Maxell XLI IS and TDK metal

tapes):

THD (record to 0.75% at 1 kHz, Dolby level
replay):

FREQUENCY RESPONSE
(± 3dB):

WOW AND FLUTTER
(WRMS):

INPUTS:

OUTPUTS:

SIZE:
PRICE:

22-21000 Hz Metal -
30-18500 Hz FeCr
25-18000 Hz Cr0,
40-15000 Hz Normal

0.03%

Atm iminnok; bun

and lk .11A km +.

0.25 mV/50OR (Microphone)
120 mV/47k (Line)
0.15 mV/ k (DIN)

1 V/47k (Line)
2 mW/8R (Headphone)

435 (W) x 120 (H) x 300 (D) mm
around £290 - E300

A very good set of figures, these, and for the price asked in
return, very good value for money. I have had my hands on
machines costing a great deal more, from better known names,
that have not performed to this standard. There is little to pick
up on here, save maybe that the response is decidedly restricted
on the cheaper tape types, regardless of how much the user may
play with the tuning.

Metal and 'high -bias' types, however, gave better than ex-
pected results.
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FEATURE : Audiophile
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Last minute news. hot from the postman is of Wharfedale's new DIY Speakercraft range, including treble, mid -range and bass drivers and
crossover networks.

ITS THAT YOUNG DEVIL JENKINS ON ABOUT
LOWERING THE MODULUS OF ELASTICITY OF AIR....

IS HE SENDING ME UP AGAIN STAN?!!

In Use
As you must expect by now, the Alpage AL -300 did not

disgrace itself under listening tests any more than it did sat sit-
ting in the middle of a test bench. Despite the optimisation
system - which produced audible improvements in most
brands of tape, at least at the top end - the AL -300 did seem to
favour some manufacturers' wares. Maxell XLI IS gave con-
sistently superior results to any other similar mixture and TDK
metal outperformed all rivals. These two were thus employed
for the listening tests.

In both cases the sound was clearer and sharper with these
tapes, than with competitive productions and a smoother high
frequency was evident. This would tend to suggest bias re-
quirements were well met - but with 'adjustable' bias how
could this be?

Anyway the AL -300 is a top class cassette deck, regardless
of the vagaries of tape types. It gave consistently good results
with a nicely 'open' sound, free of any of the dreaded 'cassette
compression' which occurs with some designs. The bass
response is very good, if a little on the full side of neutral. Treble
is well extended and clean.

About the only real complaint is that it is damned difficult
no, let's not be polite - impossible is a better word - to get at
the heads and rollers to clean them. To do so one must first
heave off the door - a procedure which is studiously ignored
throughout the manual. Tsk tsk.

Summary
A well -designed cassette machine with a particularly ver-

satile recording facility that offers audible improvements with
most tape types. The head circuitry is especially well done and
should guarantee good results from the AL -300 in a wide range
of applications.

All in all, the Alpage offers excellent return for the asking+
price.

ETI NOVEMBER 1981 83



Clean-up Campaign?
While rambling on about tape and associated machinery, it

seems like a good time to mention a clever little gadget which
drifted across my desk recently. It is endearingly entitled 'Clean
and Check'. Not a bad title in light of the fact that this describes
its function in life perfectly

After all, you can't fit 'A -device -for -checking -drive -belt -

tens ions -a nd-motor-operat ion -and -clean ing-both-the-heads-
and-rol lers-whic h -comes -complete-in -one -neat -I ittle-box-whic h-

opens -in -two -directions -just -to -confuse -you' all onto a cassette
case now, can you? Sensible marketing, that.

One half of the package is a cassette body which contains a
belt connecting the two hubs together. Once it is placed in the
machine and the machine is started, the belt comes under ten-
sion moving a pointer across a scale to indicate the state of
health of the drive system. Clever and effective.

The other half is a clean-up set, consisting of two bottles of
cleaning fluid: one for the heads and another to take care of the
rubber rollers etc. Cotton swabs are provided for applying the
magic liquids to those important little places in the machinery

FEATURE : Audiophile

Trying It Out
The cleaning mixtures proved most efficient in de -filming

rollers on the aging machines we tried it on. The head cleaner
too did its job without complaint and seemed as good as any
other chemical brew I've wiped across bits of metal in the past.

The drive checker, I can only say, seems a great idea - I
didn't have any dying drive systems to prove it on, but the belt
responds to change in tension quite well. The idea is so obv..->us
once someone tells you about it, you wonder why no-one has
thought of it before.

A neat little package. Good value at £4.50 all inclusive.
Every home should have one.

Available from Technology Resources Ltd, Dept 654, Hen-
don Road, Sunderland SR9 9XZ

ETI

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

rSend to: Sales Office (Specials),
Argus Specialist Publications Ltd,
145 Charing Cross Road, London WC2H OEE.
Please send me copies of Electronics -
It's Easy. I have enclosed 1E4.95 each
including pEtp).
NAME

ADDRESS

Please debit my account
My Access' Barclaycard No. is
Signature

L
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RADurioN DETEcTons
BE PREPARED

Ideal for the expe

 THIS DOSIMETER WILL AUTOMATICALLY
DETECT GAMMA AND X-RAYS

 UNIT IS SIZE OF FOUNTAIN PEN & CLIPS
ONTO TOP POCKET

 PRECISION INSTRUMENT
 MANUFACTURERS CURRENT PRICE OF A

SIMILAR MODEL OVER US EACH

British design m ar

Tested and fully guar/Meal b -stock deanery

NENRy's
404 EDGWARE ROAD LONDON W2 1ED -

FREE .",;',,'Z',csE:Z;c(

f6.95
y01 Pon & Pack bib

COMPLETE
WITH DATA

01 -723 1 008/9g.

PARNDON ELECTRONICS LTD.
Dept. No: 23 , 44 Paddock Mead, Harlow, Eases C.M18 7RR. Tel. 0279 32700

RESISTORS:  ..ac Carrxer Film E24 range ± 5"/ tolerance High quality resistors
mode wader seaway controlled conditions by automatic machines Bandoliered
and cokar cotAed
E1-08 per hundred maid (Mtn 10 per value)
El5S0 per theisarKt rnmed (Mtn 50 per value)

Spears: mock pack 60 values 10 off each ES..51,....

DIODES: INA I 441 3p each Mm order quantity - 15 items
E I 60 xrr

DIL SWITCHES: -. , contact in fully sealed base solve those

 t.114 each o Way E100 each R Way El 20 each

DIL SOCKETS: rsgtl quality low profile sockets
8 pin - lap. 14 pm - 11p. 16 pin - 12p. 18 pin - His. 20 pin - 21p.

22 pat - 23p. 24 pin - 2Sp. 28 pin - 27p. 40 pm - 42p.

ALL PRICES 04CLIUDE V.A.T. & POST & PACKING -NO EXTRAS
MIN ORDER - K LI 00 OVERSEAS L5 CASH WITH ORDER PLEASE

CLEF ELECTRONIC MUSIC
MASTER RHYTHM

KIT. - £79.

As published in Practical Electronics

FULLY PROGRAMMABLE
TWENTY-FOUR PATTERNS

BUILT - £119

EIGHT PARALLEL TRACKS

TWELVE INSTRUMENTS

SEQUENCE OPERATION

Kit induces all components to
build this comprehensive User
Programmable Rhythm Generator
in an attractive metal case with
finished case hardware and wire

PIANOS SPECIALUTS MICE 1972
PAM 4 011111371C TYPES

SIX OCTAVES £217
71/4 OCTAVES £244

2

The most ad.
vanced form of
Touch Sensitive
action simu-
lating piano
keyinertia by
patented techni
que
Four mixable
voices for
serious tone
variation plus
electronic
chorus and
llanger effects
See lists for
Cabinets. P A
& Manufacture

STRINGS £179
Versatile String Synthesizer with
split keyboard facility and impress-
ive voices 49 note organ diode
keyswitch plus two-phase Chorus

ROTOR-CHORUS
£89

Two -speed Rotor simulation plus
Three Phase Chorus on a single 8-
r 5" p c b Mains P S U included

KEYBOARDS
Square Front with two hole
actuator -easily cut

49 NOTE £28.75: 91 NOTE £38
73 NOTE £47:18 NOTE £57

NOIR

OUR PRICES INCLUDE V.A.T.. CARRIAGE AND INSURANCE
Please send s a e for complete lists or use our telephone BARCLAYCARD service
Very competitive EXPORT rates - in Australia please contact JAYCAR in Sydney

ALL INSTRUMENTS MAY BE SEEN IN OUR SHOWROOM

CLEF PRODUCTS (ELECTRONICS) LIMITED T°°',
44A BRAMHALL LANE SOUTH, BRAM HALL.

STOCKPORT, CHESHIRE SK7 1AH. 061-439 3297

[TYPESERIES SECONDARY RMS
No Vo Current PRICE

30VA
70 30mm

0 45 Kg

Regulation
186.

10310
mu
10012

10013
mate

:::1
18017

1 - 6
I - 9

t2 - 12
is - is
tig - 88

2 -_,1
11 - 31

250
1 66
1 75
100
0 83

0686

OM

£4.48
..

-

0 87p P P
0.80p VAT

50vA
80  35°1'

09 Kg

Regulation

20010
7X011
2%012

'2001g
20015
20016
2X0t7
20021
2%079

70030

6 - II
9 -9

ti - 17

3:1
II - 72
25 - 25
s - 30

110
GO
PO

4 16
2 17

708

1,3
113
100
083
045
0 22
020

f4.93
- CI 10P P
- 0 90p VAT

80VA
90  13cOmm

°
Regulation

3X010
30011

330011123

35014

100M
3001730017o
30029
30030

6 - 6
9 - 9

t7 - 121

ill - IS

152: 27,
30 - 30

220
710

664
444

;U
2 12

:::,
133

0 72
036
033

£5.47
- fi -,, ,-II 04 VAT

120vA90 40,..,,
1 2 K g

Regulation
11°.

40010
40011
40012
40013
40014

44Xxii,

40017
44018
40078
44029
00030

6 - 6
9 - 9

12 - 17
IS - 15
Is - is

76252 : 2,2

30 - 30
35 - 35

110

220
240

moo
666
SOO

400
333

24,2)

200
1 It
109
056
050

£6.38
-1143PP
' 1117 VA1

160vA
110 00mm

188g

Regulationr

SX011
50017
50013
54014
50015122-

SXOU
50018
50026
50028
50079
54030

9 - 9
17 - t2
Is - 15
18 - 18

727,

30 - 30
35 - 35
00 - 40

110

220
240

889
666
44
4414

363

266
2 28
200
145
0 12
056

f8.44
- ft 4,3P P
-8148 VAT

Also available at Electrovalue. Maphns. Marshal's
Technomatic and Warlord Electronics

IF TRANSFORMERS
INCREASED PRODUCTION CAPACITY BRINGS LOWER PRICES

TYPE SERIES SECONDARYe
Vo RY RnMSt PRICE

n5vA
I 10 05m,,,

221<y

Regulation

6x012
60013
60014
60015
60016
60017
66018
60076

60028
60029
60030

12 - 12

15 - 15

18 - 18

22 - 22

25 - 25
30 - 30
35 - 35
40 - 40
45 - 45

110

229
240

938
750
6 25
5 11

4 50
3 75
3 21

281
250
204
102
093

£10.06
17 73P P

- II 77 VAT

300vA
Ho  50mr,

26 Kg

Regulation
6°.

/0014
70015
10016
17:18

10075

70075
70033
10028
10029
70030

18 - 18

22 22
25 - 25

'3A :35
40 - 40
45 - 45
50 . 50

110

270
740

8 33
682
600

C'12..
3 75
333
300
2 72
136
1 25

£11.66
. f i 73 p p

. 1 2 01 VAT

500VA
140 60,m,

4 Kg

Regulation
4rf

130017

1104716

80025
80033
80042
80028
80029
80030

30 - 30

341

-

34
45 - 45

50 - 50
55 - 55

II0
220

240

833

6t 2145

5 55
500
4 54
4 54

2 21
708

ri E al
8... i j.j.a

- 12 05 P P
. 12 64 VAT

625vA
140 75mn,

5 OKo

Regulation

94017
90018
90026
90025
90033
90047
95028)

90030

30 30
- 3535

40 40
45 45
50 50
55  55

119

740

10 41

892

Ill694
6 25
5 68
5 68
2 84

760

£21.54
- 12 20 P P
- 13.56 VAT

IMPORTANT Regulator references all villages quoted ere FULL
TOAD ',ease add regulation frgure to secondary voltage to obiain

See our adverts, also on pages 30 & 31

 IL IF TRANSFORMERS )

NOW 95 TOROIDAL TYPES
FROM 30VA TO 625VA** I.L.P. TOROIDALS **
We use advanced winding technology to make our toroidal trans-
formers. They have only half the weight and height of their lami-
nated equivalents and are appreciably more efficient Induced
hum is reduced by a factor of ten. I L P. toroidals cost virtually the
same as the older types which they are rapidly replacing. Now
increased production capacity means even lower prices
Supplied with rigid mounting kit with centre bolt, steel and neo-
prene washers. GUARANTEED 5 YEARS.

CHOICE OF 3 PRIMARY INPUTS
LL P Toroidal Transformers are available in choice of 110V, 220V,
200V, coded as follows (Secondaries can be connected in series
or parallel)
For 110V Primary insert 0 in place of "X in type number For 220V
Primary (Europe) insert 1 in place of "X" in type number. For 240V
Primary IU K insert 2 in place of "X" in type number.
Example: 50VA 240V 6+6V 4.1bA =22010.

* CUSTOMER DESIGN ENQUIRIES INVITED. QUANTITY PRICE
LIST AVAILABLE

* FREEPOST FACILITY IU K only Simply send your order in
envelope marked FREEPOST to address below. NO STAMP
REQUIRED.

* TO ORDER Enclose Cheque/Postal Order/Money Order payable
to I L P Electronics Ltd or quote your ACCESS OR BARCLAY
CARD account number VAT must be included with U K order
To pay COD add El extra to TOTAL value of order.
GOODS DESPATCHED WITHIN 7 DAYS OF RECEIPT OF ORDER

To I L P ELECTRONICS LTD CANTERBURY CT2 7EP

Please supply Transformer(s) No (s)

Total purchase price
I enclose Cheque Postal Orders International Money Order
Debit my Access/Barclaycard Account No

NAME
ADDRESS

FREEPOST 14. GRAHAM BELL HOC SE. ROPER CLOSE. (AN IER111155.12,11'
Phone r0227) 54778 - Tech.. el, 0222, 64713 - Telex 965 260

ETI NOVEMBER 1981
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CASIO
1-17, WHAT WILL THEY THINK OF NEXT?

lZICJCIIZIWIZIL--1=111111PINCII2
CIWWGIGIU.IL.-.010111/0121:1
;11;ICIcZII;l,..-,013013010
PWC7c.)c/C1.:-:0013 DOD
UlimlZ)0000ii-J011111:1113611:1

FX 702P
 Display capacity for 20 alpha -numeric

characters.
 High utility variation of program steps and

data memories.

ONLY £115.96
FAZ interface available soon.

FP10 printer unit available soon.

0000000 00000.00000O 00.0ia mono
o n 0E10
O 070

FX 8100
E23 95

CASIO 601P
f51 95

FX 180P
1895

00000
01300M
1:101710
IDECOCI

FX 330

MEM

FX 510
f15.95 £18.95

61100121MI

FX 200P
f17 95

U 1S101112
O 000111
IMMO.

FX 2700P
£18.95

W IND

-
FX 88

£18.95

0

O 0000
D °00112
O 0.0111
OMEM=
FX 3500P

E21.95

CASIO FA 1 ADAPTOR CASSETTE INTERFACE for 501P, 502P, 601P, 602P

o D[30E:in
U 00000000000

tm.o
FX 6100
f18.95

lemmas=
moms

FX 502P
E61.95

FA1 £19.95

0 flana

FX 7100
123.05

* moms
Romploom
Rumen
d ime_

FX 1102P
171,5

TI 51 111
T, 58
T

TEXAS INSTRUMENTS
£29.95 TI 57
£57,95 T158C

f121.95 PC 100C printer for 58/58C/59...

£26.95
E68.95

E 148.95

a

SHARP EL 5101 16 digit alpha/numeric E41.95 EL 5100 24 digit alpha/numeric E51.95
Pocket Computer PC1211 E91.95 CE121 Cassette Interface E15.95

CE122 Printer/Cassette Interface E71.95
FULL RANGE OF CASIO SHARP AND TEXAS AVAILABLE. S.A.E. WITH ENQUIRIES PLEASE

SEND CASH, CHEQUES, P.O., etc., PAYABLE TO C.S.S. - OR QUOTE ACCESS NUMBER ON ORDERS OVER £30 only. C.O.D. AVAILABLE AT EXTRA CHARGE OF £1.50UP TO £250

CALCULATOR SALES & SERVICE FREEPOST (no stamp required) REDDITCH, WORCS. B98 OBR
Telephone (0527) 43169

TWO SIDES TO
YOUR SUCCESS FROM VERO

8111111111111111111

0111001111111111
lillitillfilllifill

IIIIIIIIIIIIIIIIIIIIIIIII ,
.

IIIIII IIIIIIIIIIIIIIIIII '''' :::::
----

211,

IIIIIIIIIIIMIIIIIIIIII
. ''' ... ...

...... ...:

IIIIIIIIIIIIIIIIIIIIIIIII

10

1110111111ln
1111111111111111181110

Component
side

A,',4rwrowiie
A4'44

gg
emi

141411444444 t4t14 . ..

41114 Mt%

Soider "NI ki§

ng side

The Low Cost Eurocard Size Microboard
Fully Compatible with indirect connectors'

and Card Frames to the latest international
specifications.

Accepts any Integrated circuit package -
allows high packing density.

Screen Printed with 'island'
pattern for ease of use - ideal
for solder and wire wrap
applications.

PLEASE
SUPPLY OTY

ORDER CODE

200-222718

DESCRIPTION

MICROBOARD
200-22270E MICROBOARD

SIZE

...

PRICE

160 x 100mm 03.47 each (including
160 x 233mm £5.47 each VAT & carriage)

1
ET1 11.81

Name:

Address:

Vero Electronics Limited. Retail Dept., Industrial Estate,
My Access/Barclay NoChandler's Ford. Hampshire S05 3ZR. Tel (04215) 62829 Is

Postal Code:

Signed

ETI NOVEMBER 1981



CHOOSE ATOM POWER
At work or play- everything you need in a personal computer

The Atom is a machine to be used.
Every day, day after day. It's a full
function machine- check the
specification against others. It's
rugged, easy to operate built to last
and features a full-size typewriter
keyboard.
Just look at some of the features!
 More hardware sLc rc.r. than any other
microcomputer  Superfast BASIC- can be
updated to BBC BASIC if required
 High resolution and comprehensive
graphics ideal for games programmers and
players*  Integral printer connection*
 Software available for games, education,
maths, graphs, business, word processing, etc.
 Other languages. Pascal, FORTH, LISP
 I/O port for control of external devices
 Built- in loudspeaker  Cassette interface
 Full service/repair facility  Users club
 Expanded version only

Optional Extras
 Network facility with Econet
 Disk  PAL UHF colour encoder
 Add-on cards include 32K memory,
analogue to digital, viewdata VDU, disk
controller, daisywheel printer, plus many,
many more!  Power supply
FREE MANUAL
The Atom's highly acclaimed manual comes
free with every Atom and leaves nothing out In
just a while you'll be completely at ease with
your new machine! Within hours you'll be
writing your own programs.

Computer stores are stocking Atoms - there's a list below, but if you have any problems getting hold of
one just fill in the coupon and we'll rush one to you within 28 days. If the machine isn't all you expected,
or all we've told you, just return it within 14 days for a full refund.

MOM, Aberdeen 22863. Broadway Elect, Bedford 213639. Owl Computers, Bishops Stortford, 52682.
Eltec Services, Bradford 491371. Gamer, Brighton 698424. Electronic Information Systems, Bristol 774564.
Cambridge Comp Store. Cambridge 65334. Cardiff Micros, Cardiff 373072. Bellard Elect. Chester 380123.
Emprise, Colchester 865926. Silicon Centre, Edinburgh 332 5277. Esco Computing, Glasgow 204 1811.
Control Universal, Harlow 31604. Unitron Elect, Haslington. Castle Elect, Hastings 437875. Currys Micro
Systems, High Wycombe. Customised Electronics, Leeds 792332. D.A. Computers Leicester 708402. Micro -
digital, Liverpool 236 0707. Barrie Elect. London 488 3316. Eurocalc London 729 4555. Microage London
959 7119. Sinclair Equip. Int (Export) London 235 9649. Off Records. SW12, 674 1205. Technomatic,
NWIO 4521500. NSC Comp Shops, Manchester 8322269. Customised Electronics, Middlesborough 247727.
Compshop, New Barnet 441 2922. H.C.C.S., Newcastle. 821924. Newcastle Comp Services, Newcastle
615325. Anglia Comp Centre, Norwich 29652. Leasalink Viewdata, Nottingham 396976. R.D.S. Electrical
Portsmouth 812478. Computers for All, Romford 751906. Intelligent Artefacts, Royston, Arrington 689.
Computer Facilities Scunthorpe. Datron Micro Centre Sheffield 585490. Superior Systems, Sheffield 77824.
Q-TEC Systems. Stevenage 65385. 3D Computers, Surbiton (01) 337 4317. Abacus Micro Comp, Tonbridge,
Paddock Wood 3861. Northern Comp, Warrington 601683. Compass Design Wigan Standish 426252.

YOU AND YOUR CHILDREN

More and more schools are buying Atoms.
More and more children will learn on an Atom.
You can give them that extra familiarity with an
Atom in the home.

111
ACORN

punn, 4a Market Hilt
IC CAMBRIDGE CB2 3NJ

 W- hen you order your Atom we will include
full details of all software packs and the
optional hardware.
To: Acorn Computer Limited, 4A Market Hill,
Cambridge CB2 3NJ.

I enclose a cheque/postal order for £
Please debit my Access/
Barclaycard No
Signature
Name (please print).
Address

Telephone Number
Registered No 1403810 VAT No 215 400220

Itpip use.Z141fi+CO

@E140 00

Quantity Item
Atom Kit 8K ROM+
2K RAM

Totals

Atom Assembled 8K @E17450
ROM+ 2K RAM
Atom Assembled 12K @ E289 50
ROM+ I2K RAM
Power Supply BE 1020

TOTAL

ETI NOVEMBER 1981
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ROBOTICS
TODAY

P!1

News of a desk -top controller, an alternative I/O for a Tandy
and an Armdroid and some sage words on sensors in mobile

robots (with a hint of things to come in ETI) -
Robotics Today has them all this month.

he greatest single problem still to be solved for home
Troboticists is that of position sensing. It is fairly
straightforward to produce an 'intelligent' mobile unit,

which will have control over its own drive system and be able to
operate an arm or gripper. Stored away in the memory can be
routines which tell the unit how to handle common situations,
such as running into a wall or chair etc, and command routines
instructing it how to pick up items at the right time.

All this power is, of course, totally useless if the robot never
knows where it is! The only thing home -built robots seem to
have been able to do up to now is bounce off obstacles, trying
different directions until they succeed in passing the barrier.
Very crude and limiting on size.

After all, it is reasonable for something the size of a toy tank
to bounce around the skirting boards at low velocity, but would
you allow a 4 ft steel box on tracks moving at 5 mph to navigate
your home in the same manner? Not unless you're round the
loop you wouldn't.

Answers On A Postcard
Please. . .

What is required is a reliable form of detection and
avoidance initiation such that the mobile is capable of reacting
to an obstacle, before it grinds it into the carpet.

There are many available techniques for this:
 Line or wire following
 Ultrasonic
 Infra -red
 mapping
 Vision sensing or image recognition.

Line Following This involves running a white line or signal -
carrying wire around the required path of the mobile. In the first
case, photo -diodes can be used to ensure the machine travels
the line without deviation. Humans then have to keep clear of
the robot!

This technique is widely used in factory environments with
low personnel counts, such that a machine doggedly trotting
down the line does not disrupt too many working days.

Wire following is more sophisticated, in that different
88

signals can be passed through different 'paths' and the robot set
to detect the changes at various points, thus givinga more flexi-
ble routing capability.

Ultrasonic And Infra -red Both involve the reception and/or
transmission of signals from the robot such that the received
signals can be interpreted under program control to give the
machine a 'picture' of its environment.

Ultrasonics are the most suitable for home or office
machines and can be employed in two ways, either as a form of
'song', pinging out pulses of sounds and translating the received
'echoes' into a map of the surrounding world, or by use of loca-
tion beacons placed around the workspace which send out
recognisable signals which the robot then relates to its own posi-
tion.

Mapping Simply, this is just reading into the robot, by whatever
means, a complete and detailed map of the area it is supposed
to operate in. This works perfectly as long as no-one moves a
chair, or a filing cabinet - or a palette full of car parts! Not real-
ly suitable for all but the rare occasion where things do not
change over a decent period, say a day.

If used in conjunction with some other sensors - say
ultrasonic - which update the map continually and allow for
people wandering around from time to time, then mapping can
be a powerful technique.

Image Recognition Universally accepted as the ultimate end
for robot sensors. 'Eventually all robots will be made this way',
etc. Having a machine which can recognise objects as
something more than a block to bend the chassis around is an
obvious advantage.

Much work is being done, mainly with line -scan camera
techniques, but we are a long way off the 'Star Wars' approach
to mechanical creatures yet. Processing power and defining the
image fast enough are the problems which are presently
holding things up.

This is the only method that would not require collision
sensing built in as well. If it can see it - it can avoid it. All the
other techniques require the failsafe facility to stop if they hit
something, or someone, undetected until impact.

ETI NOVEMBER 1981



FEATURE

And So?
It would thus appear that none of the available practical

sensing techniques solves the problem fully. The only answer is
to combine them to form the necessary facility.

As far as ETI is concerned, there is little point presentinga
robot project to our readership if its only use lies in running
down the expensive batteries used to power it. A mobile that
runs around looking pretty is pretty pointless too in our opinion.
Our investigations into sensors have been from the point of view
of producing a machine that could be put to use in both the
home and work environments, and developed into a powerful
intelligent mobile in logical steps.

Coming Attraction
We reckon we've found a way of doing it, too. Corning very

soon - as soon as we arrange the metalwork side to our
satisfaction - ill be a ETI mobile robot, which will be a TRUE
robot, not an animal approximation, not a program -controlled
toy, but a device to put to work and develop an understanding
of robotics in the real sense.

Watch these pages for details.

.5V 0

070

20

135 0

04 0

030

D2 0

DI 0

D00

IN 0

OUT

D

7415244

3

) ) ) ) )
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N

EN

ak7
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.5V

4
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17

A7 0

5V
la

7

741_002
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10 1

7415373
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5

6
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19
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RELAY
COIL
1208

160

160

BC108

Readership
The first of our readers to take up last month's offer to use

these pages for publicity is a Mr. D. Watts of Lincoln, who
reckons he can improve upon our arm I/O.

Dear Sir,
Would you please send the Robot machine code program

listing, for the Tandy Model 1.
Some comments on the article, just for interest: I am

delighted to see that all the hardware mechanics have been made
available as a complete kit, since mechanical parts are not nearly
so universal as standard silicon chips. It would be useful if a
single stepping motor and gearbox could be pur-
chased separately for control systems other than the robot arm.
Also, we are not all sufficiently well heeled to throw £200 at one
go.

Having just constructed a similar type of interface for a
paper tape reader, may I sa y that I am not too happy a bout having
the input buffer strobed out of its tri-state by data line 1. No doubt
the software program will make sure that there is no conflict with
internal data on the bus, but if there is corruption, or no program
at all, then I would guess there will be trouble amongst the hard-
ware. Perhaps I have overlooked something and it is fail-safe?

The straightforward OUT and IN strobes available on the
Tandy edge connector are the obvious and safe way of controll-
ing the tri-states. I assume you have not used these so that the
system is more easily adapted to other micros, which do not have
the grace to supply strobe lines.

On second thoughts, your design does avoid the need for
memory decoding to port number, but this can be neglected, or
reduced to a single line if necessary.

Another point in the circuit design is the use of an inverting
buffer for reading the microswitches. Why not use a non -
inverting type, so that for all normal purposes, a 1 is a 1 and a 0 is a
0? The inversion can be provided by one line in the software, CPL,
or 'complement the bits in the accumulator. The same thing in
BASIC is X= 255 - INP(1).

To finish off, I have included my own input/output design
on the next sheet.
Yours sincerely,
D. Watts.
Lincoln.

0 12V
FROM
EXTERNAL
SUPPLY

1N4001

LED1

160

BC108

0 ov

'12V
FROM
EXTERNAL
SUPPLY

0 ov

Fig. 1. This I/O interface submitted by
D. Watts is designed for connection to a
Tandy Model 1 edge connector.

HOW IT WORKS
The three 74LS chips may be powered from
the Tandy + 5 V on the edge connector.
Any other devices must have a separate sup-
ply, with only the negative line in common
with the Tandy negative. The BC108s act as
voltage level shifters, allowing the 5 V TTL
logic to switch 12 V relays, for example.

The interface may be used with BASIC
or machine code. One reason for the NOR
gate is to avoid a spurious OUT strobe
which occurs every time a C LS is operated,
or a READY > prompt occurs. This gives the
equivalent of an unwanted OUT 255, 0 in
the middle of a BASIC program. The inter-
face will respond to any port number bet-
ween 0 and 127.

ETI NOVEMBER 1981
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The top two photographs show the
Cranfield hand fitted to a Unimate
Puma. Unlike most grippers, this one is
designed to simulate the human hand -
both Japan and the USA are trying to
buy it.

A BASIC test program is as follows:
10 CLS
20 X = INP (1)
30 PRINT X;
40 OUT 1, 255
50 FOR Z = 1 TO 100
60 NEXT Z
70 OUT 1,0
80 FOR Z = 1 TO 100
90 NEXT Z

100 GOTO 20

It will read the switches and pulse all the outputs. To obtain the
inverse of the switches use

20 X = 255 - INP(1)
and to mask off any unwanted bits, one may use the AND func-
tion, eg

25 X = XAND128
will only respond to bit 8, with all other bits set to zero internally.

Computer Controller For Robots
ailed the 'Snipe Engineer', this little desk -top machine is

designed as an intelligent terminal, or controller for stand-alone
applications.

It has 32K of memory on -board and can be lined to any ex-
isting computer installation. As you can see, a novel LCD
display format has been adopted, presumably to bring down
costs.

There exists a range of SNIPE products, including terminals
and peripherals, all of which are produced by FELTEC,
Queensway, New Milton, Hants (telephone 0425 617477).

FEATURE : Robotics Today_

This little box could solve a few big problems for anyone with a robot
to control. A desk -top intelligent terminal, it's one of a range of
products from FELTEC.

ET!

This new series will provide a stage upon which our readers may
display their robotics achievements. It is intended to cover the
practical application of robots in Britain today, be it at hobbyist
level or in industry.

Readers in either category are invited to write to the editor of
ET!, detailing their experiments, projects, application or usage of
robotics. Any articles published will be paid for at commercial
rates. It is also hoped to run an 'Ideas Forum' wherein readers
can exchange views and ideas but that depends upon the
response of our readers - you!

Write to: THE EDITOR, ET! MAGAZINE, 145 CHARING CROSS
ROAD, LONDON WC2H OEE and mark your envelope "Robotics
Today".
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)?ifIrlirNER KIT TANGERINE COMPUTER 41-71
SYSTEMS / 40%41

LONDON & HOME COUNTIES STOCKISTS

404 EDGWARE RD. LONDON, W2 1ED TEL: 01-402 6822

TANGERINE* TANGERINE 'TANGERINE 'TANGERINE *TANGERINE

MICROTAN 65
Microtan 65 is the most athanuel
powerful. expandable micro
compute evade*, it
also happens to be Me
most cost effective,

44

Electrono Today
International hold a

mammoth survey of Ads
The result Mercian 65

WINS COMPUTER CLASS,

MICROTAN 66 CONTENTS

High quake,. plated am bee pneed omen Med. solder resist and silk
screened corh000met "lormaicaemia 4502 nucroprocessor 1K monitor '

TANBUG Now en* Y Osq 11 NMI* mar programme. stack and
display memory YOU alpleweeere desiosol 16 rows by 32 characters
MICROTAN 65 SWIM lie bode 1St Pep. Mu* users hardware
software manual Mb emamnscasal data& and sample programmes
Logic and discrete CallOwillOS te file mond MICROTAN 65

The MICROTAN 65 tae kos see switspread acclaim for its superb
greseer .. n"" drali.

IT FOP. £69.00 - :035 VAT. total (7935

MICROTAN 65 as se- and tested
Sr, r canoe as axis., ar assembled and fully bench tested by ourselves

£79.00 + f-' es v A 7 total (90 85

MICRON
COMPUTER

FULLY
BUILT,
TESTED,
and housed in
ATTRACTIVE
CASES. £395, V A' P&P

6502 based microcomputer VDU alpha numeric display Powerful
mono°, TANBUG BK RAM 32 parallel I/O Imes 2 TEL serial 1,0 lines
Four 16 Bit counter timers Cassette interface Data bus buttering
Memory mapping contol 71 key ASCII Keyboard including numeric
keypad Includes power supply Also includes the first 10K MICRO
SOFT BASIC  available in the U K All the usual BASIC commands

MICROTAN 65 OPTIONS
LOWER CASE PACK MINI MOTHER BOARD
'we integrate: mese+ :owe " r: lane.
^tn'o-a=-s VerC,CTLIk £10.00

e so N.M.* vwcir,
£9.48 - : lz ?& now
GRAPH 7.q

- . - ecerecb connect into locations on MICROTAN
allow -e s: : :awes graphics 034 c 64 pixelsi What are
chunky ciao" :sf Med mean' a price of graph paper with 64 squares
dertically and 64 soaves honeontally a total of 4096 Each square can
be made black cr af%te

£6.52 +v A  3Er ':ei f 7 50
20 WAY KEYPAD
Inexpensive means b -; up and running Uses Schoeller key -
switches and corneas to MICROTAN through a 16 pin 0 I L plug on
,'bbon cable Black roes* escutcheon, with TANGERINE legends
,inishes off wear must be me best value for money keypad available
Available asse+Ored and trued

£10.00 +v A- (150 total (11 50
'Space ru:ers game ,for use with keypad only)
f15.22 + V A T (2 23 soeal fl 7 50

TANRAM
Available now tanram  406 Bytes on
one board Single board of bulk memory
offering 7K Static RAM 121 141 and 320
Dynamic RAM 141161 Onboard refresh is
totally transparent to CPU operation and is
unaffected by normal DMA s TANRAM fully
expands the available address space of the
6502 microprocessor MICROTAN. TANEX and TANRAM together
provide 16K RAM 48K RAM and IK I/O that s a lot of memory
and a lot of 1 0' Built and tested TANRAM ASSEMBLED

40K NAM CAND with 16K DYNAMIC RAM £78 -VAT
CONTENTS High quality plated thru hole printed circuit board solder
resist and silk screened component identification Full complement of
I C sockets for maximum expanslon 64 way 0 I N edge connector
1K RAM 121141 Data bus buffering TANRAM users manual

EXTRA RAM
10 STATIC 121141 (2.95 each 16K DYNAMIC 141161 (1 50 each

TAN EX £43.00 Minimum

Contig Kit

CONTENTS +V A T f6 45 total (49 45

Hign quality plated thru hole printed circuit board solder resist and silk
screened component Identification I C sockets for macrmum expansion
64 Way 01 N edge connector 10 RAM cassette interlace 16 parallel
Ir 0 lines a T IL serial! '0 port two 16 bit counter timers data bus
buffering ruen,ury mapping logic and discrete components for
ma ,n,unl eucans.on TANEX users manual '' rTANEX ".''n imum confrguratronl Assembled

£53.00 +, A 1 E7 95 total f60 95

TANEX EXPANSION
E.panded TANEX elms 7K RAM
locations for 4K EPROM 4715i
locations for 10K eetended
MICROSOFT BASIC 32 parallel! 0
Imes two TTL senall 0 ports a
third serial 1 0 pop with
RS232 20mA loop lull modem
control and 16 programmable baud
rates four 16 bit counter timers
cassette interface data bus
buffenng and memory mapping

EXPANDED TANEX KIT 'Occludes ROM XBUG and BASIC

£89.70 +, A T (13 46 total f103 16
EXPANDED TANEX ASSEMBLED

£99.70+v AT (1496 total (11466
OPTIONS TO FULLY EXPANDED TANEX IN SIMPLE
INEXPENSIVE STAGES

10K Extended MICROSOFT BASIC in EPROM (with manual(
£46.00 +VAT (735 total (56 35
Ertra RAM 11(12 c 21141(6.20 + V A T 78p total (5 98

SERIAL I/O KIT (10.26 +V A T /1 60 total 01 80
6522 VIA f6.00 + V A T (1 20 total (9 20
/MUG /17 35 +VAT (260 total (19 t5

AS YOU CAN SEE THE PRICES OF OUR EXPANSION
COMPONENTS ARE VERY VERY COMPETITIVE'

MEMORIES EXPANO YOUR SYSTEM WITH OUR TANGERINE

Oiscounts 10% for 4 15% for 8 20% for 16 APPROVED CHIPS

2102 IK 1 Static RAM 110p 1M 6402 UART (4.50
2708 (3.50 2114 1K x 4 Static RAM (295
2716 (6 .50 8080A (5.00
MK 4116 160 x 1 Dynamic RAM
f1 50 All plus VAT

4118 1K x 8 Static RAM f7 50

TANGERINE DISC SYSTEM
28 CONTROLLER CARD £150.00 .VAT
DOUBLE SIDED DOUBLE DENSITY DRIVE

£215.00 -VAT
CPIM DISK OPERATING SYSTEM

£80 VAT

POWER SUPPLIES
__tout 5 Volts al 3 Amps Regulated

%IPS :A;;TAili and TANEX hilly expanded Built on
the same sue or met circuit board as MICROTAN etc Available as a

a^: 'eyed a.,

£23.00 (3 45 oral (26 45
54 2v - 5 and -12V switch mode system PSU

£69.13

MINI -SYSTEM RACK
We have produce: a - - system rack which accepts MICROTAN 65
TANEX and Our mou-enOther board It has an integral paver supply lust
plug it into the mans and sae rou go, Finished in TANGERINE. BLACK

gives your sySlem the professional finish Front panel access for I/O
cables AVAILABLE AS AN ASSEMBLED UNIT.

£43.00 + V A T 111 45 tote f49 45

MONITORS (PROFESSIONAL)
RECONDITIONED AND NEW - FROM f3500 lc £129.95

CENTRONICS Ideal for Tangerine
PRINTERS
CENT ACA,CS P £150  tor
SHEIKUSHA £199 1 YENT

Moder 770 £350 + v AT

Node ' £395 + v A 

FULL SYSTEM RACK

system rack which, accepts MICROTAN 65. TANEX, TANRAM. SEVEN

FURTHER EXPANSION BOARDS. TANGOS and THE SYSTEM POWER

SUPPLY Available in mans Wham t g Indwidual front panels. fun
width hinged front panel, back panel with or without connectors

£49.00 +VAT (735 156 35

NEW PRODUCTS
14/_.

AVA/113.0.c £90.85 yar

£120.00

OH CO,OJR GRAPHICS

NEW MICROTANTEL
POST OFFICE APPROVED
PRESTEL - VIEWDATA

 FULL COLOURGRAPHICS  MICROTAN
OWNERS CAN COMMUNICATE WITH EACH
OTHER  CAN STORE PRESTEL  CAN BE
USED AS AN EDITING TERMINAL  CAN BE
INTERFACED WITH PET. APPLE etc

£170 ADD-ON

71 KEY ASCII KEYBOARD 06.34.
NO EXTRAS NEEDED

Uses gold crosspoint keys Inc.udes numeric keypad and ribOc
Available as fully assembled and tested

SUPER METAL CABINET IN TANGERINE BLACK

£20.00 +V AT (300 total I23 00

PROFESSIONAL ASCII KEYBOARDS
Ideal for
Tangerine
£29.95

52 key 7 bit ASCII coded
Positive strobe 50 12V
ASCII characters

Parallel output with strobe
 Power light on control

Chip by General Instrument
IG 1 I TTI output

Superbly made
Site 13 . 5 5 x 1 5 ins

Black keys with white ledgens
 Escape shih return &

reset keys
Control repeat & bell keys

 Complete with DATA

+VAT KEYPAD
joy connect to the aerial socket of any colour or black and whine
domestic T V receiver and to your Post Office installed lack socket and
too are into the exciting world of PRESTEL Via simple push button use
you are able to new 170.000 pages of up to the fluorite information on
many cervrces. order goods hour companies all this without leaving
your arnichau'

0111411 0 4001From £58.00  air
PARALLEL I 0 CARO if ism' £47.50 -VAT
RON CARO IBUIL t I LESS ROM £47.50 -VAT

AIM KIM IN FRFACE CARO £59.00 -VAT
0, OMIT £1 7.25 net VAT

SYS1M11110141110450 wax
SOCKETS CON SYSTEM RACK £39 -yet

SYSTEMMOYNE II ICOIM mix
i2SOCK1TS FONSYSTIN RACK £55 -VAT
37K RAM CARO £115 -VAT

' ON CARO NESS C ips £54.65 one Val

i1

A compact 12 button keypad
suitable for use with above
keyboard to extend its tunctrons
plus lour extra keys Supplied
brand new with with data A
404 non -encoded single mode
keyboard.

LIST PRICE
£2200

OUR PRICE

£7.95

PLUS MANY NEW EXCITING PRODUCTS IN DEVELOPMENT

AUTOMATICALLY AVAILABLE FROM US WHEN RELEASED BY OUR
PRINCIPALS TANGERINE LTD

All products are mailable from stock

FULLY GUARANTEED ' BUY WITH CONFIDENCE

BRITISH DESIGN & MANUFACTURE AND ON DEMONSTRATION
IN OUR COMPUTER DEPT

TANGERINE TANGERINE TANGERINE TANGERINE TANGERINE TANGERINE TANGERINE TANGERINE
Stockist Enquiries on headed notepaper to: All orders pre -paid and official advertised here and elsewhere

COMPUTER KIT LTD.' Prrocibal Distributors in U K ) in this magazine by TANGERINE to be forwarded DIRECTLY to
11112 Paddington Green. London W2. Tele 01 -723 5095 COMPUTER DEPT., 11/12 PADDINGTON GREEN, LONDON W2Telex 262284 Ref 1400 TRANSONICS
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psol'i°36ot B.K. ELECTRONICS th9n4P0,131?°fro
faeocos` A SOUND CHOICE

/
10101111

INN

00
6 piano type keys

roc,sspr
* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS

A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation into cabinet or
console of own choice. These units are brand
new, ready built and tested.
Features: Three digit tape counter. Auto -
stop. Six piano type keys, record, rewind,
fast forward, play, stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for stereo microphones.
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K. Output level: 400mV to both
left and right hand channels Output Im-
pedance: 10K. Signal to noise ratio: 45dB.
Wow and flutter: 0.1°, Power Supply re-
quirements: 18V DC at 300mA. Connections:
The left and right hand stereo inputs and
outputs are via individual screened leads, all
terminated with phono plugs 1phono sockets
provided). Dimensions: Top panel 51/2in x
111/4in. Clearance required under top panel
21/4in. Supplied complete with circuit dia-
gram and connecting diagram. Attractive
black and silver finish.
Price £28.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power
supply (transformer, bridge rectifier and
smoothing capacitor) £3.

NEW RANGE QUALITY POWER LOUD-
SPEAKERS 115". 12" and 8"). These
loudspeakers are ideal for both hi-fi and
disco applications. Both the 12' and 15"
units have heavy duty die-cast chassis
and aluminium centre domes. All three
units have white speaker cones and are
fitted with attractive cast aluminium
(ground finish) fixing escutcheons.
Specification and Price: -

15" 100 watt R.M.S. Impedance Bohm
59 oz. magnet, 2" aluminium voice coil.
Resonant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB
Price E32 each. f2.50 Packing and Car-
riage each

12" 100 watt R.M.S. Impedance 8 ohm, 50 oz magnet. 2 ' aluminium voice coil.
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
£23.70 each. £2.50 Packing and Carriage each.

8" 50 watt R.M.S. Impedance 8 ohm, 20 oz. magnet. 1 aluminium voice coil.
Resonant Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Also
available with black cone and black protective grill. Price E8.90 each. C1.25 Pack-
ing and Carriage each.

PIEZO ELECTRIC TWEETERS MOTOROLA
Join the Piezo revolution. The low dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER

Type 'A'

Type 'C'

Type 'D'

Type 'A' 3in round with removable
wire mesh. Ideal for bookshelf hi-fi
speakers. Price (Type 'A') £3.45
each.
Type 'B' 31/2in super horn. For gen-
eral purpose speakers disco and PA
systems, etc. Price £4.35 each.
Type 'C' 2in x 5in wide dispersion
horn. For hi-fi systems and quality
disco etc. Price £5.45 each.
ype 'D' 2in x 6in wide dispersion

horn. Frequency response ex-
tending down to mid -range (2000
c/s) suitable for hi-fi systems and
quality disco. Price £6.90 each.
Post and Packing, all types, 15p each
(or SAE for Piezo leaflets).
Plato Laval Controlitoodweakar Terminals. Com-
bines two spring loaded loudspeaker terminals,
wire wound potentiometer and resister network
All mounted on a smart brushed aluminium plate
Fits neatly through a 3 x 3 cut out on rear of
speaker Cabinet Pace U.99 - 20p postage and
oackmq

GEC AM/FM STEREO TUNER AM-
PLIFIER CHASSIS. Originally de-
signed for installation into a music
centre. Supplied as two separate
built and tested units which are eas-
ily wired together. Note: Circuit dia-
gram and interconnecting wiring
diagrams supplied. Rotary Controls:
Tuning, on/off volume, balance, tre-
ble, bass. Push-button controls:
Mono, Tape, Disc., AFC, FM (VHF),
LW, MW, SW. Power Output: 7
watts RMS per channel, at better
than 2°./. THD into 8 ohms. 10 watts
speech and music. Frequency Res-
ponse: 60Hz-20kHz within t 3dB.

Matching 3 -way loudspeakers
and crossover

Build a quality 60 watt R M S system

* 10- Woofer
* 3- Tweeter
* 5' Mid Range

* 3 -way crossover

Fitted with attractive cast aluminium fixing es-
cutcheons and mesh protective grills which are
removable enabling a unique choice of cabinet
styling Can be mounted directly on to baffle
with or without conventional speaker fabrics.
All three units have aluminium centre domes
and rolled foam surround. Crossover com-
bines spring -loaded loudspeaker terminals and
recessed mounting panel.
Price £19.95 per kit - f2.50 postage and pack-
ing. Available separately, prices on request.

12" 80 watt R.M.S. loudspeaker.
A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2' aluminium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. Impedance 8ohm.
Attractive blue cone with aluminium
centre dome.
Price C16.49 ea - £2.50 P&P.

B.K. ELECTRONICS

Tape Sensitivity: Output - typically
150 mV. Input - 300 mV for rated
output. Disc Sensitivity: 100mV (ce-
ramic cartridge). Radio: FM (VHF),
87.5MHz - 108MHz. Long wave
145kHz - 108kHz. Medium wave.
520kHz - 1620kHz. Short wave.
5.8MHz - 16MHz. Size: Tuner --
23/4in x 15in x 71/2 in approx. Power
amplifier - 2in x 71/2in x 41/2in ap-
prox. 240V AC operation. Supplied
complete with fuses, knobs and
pushbuttons, and LED stereo bea-
con indicator. Price £23.50 plus
£2.50 postage and packing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio

car-
tridge.

AT10 stereo magnetic car-

* 'S' shaped tone arm.
* Belt driven.
* Full size 12in platter.
* Precision calibrated counterba-

lance weight (0-3 grms.)
* Anti -skate (bias) device. Nylon

thread weight.
* Damped cueing lever.
* 240V AC operation, (50Hz).
* Cut-out template supplied.
Size - 123/4in x 153/4in (approx).
Price f28.50 plus £2.50 postage and
packing.

37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY
* SAE for current lists. * Official orders welcome. * All prices include VAT. * Mall order only. * All items packed (where

applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.
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Happy
Memories

Part type ' off 50-99 100 up
4116 200ns .95 .85 .75
4116250ns .90 .80 .70
2114 200ns Lore poser 1.30 1.20 1.10
2114 450ns Low power 1.25 1.15 1.05
4118 25Ons 3.50 3.15 2.95
6116 150ns CMOS 8.75 8.25 7.95
2708 450ns 1.75 1.65
2716 450ns 5 woe 2-25 2.05 1.95
2716 450ns three rai 7.40 7.00 6.75
2732 450ns Iced "ene 4.50 4.15 3.95
2532 450ns Texas 7.7! 4.95 4.60 4.40
Z80A-CPU £5.25 £4.75 Z80A-CTC £4.75
Low profile IC say

Prins 8 14 16 18 20 22 24 28 40
Pence 9 10 11 14 15 18 19 25 33

Soft -sec -6"-X 'tiocior Pecs per 10 in plastic library case:
5 inch SSOC 11718 5 h DSDD £21.00

8 inch SSSD 121.118 8 rich SSOO 06.65 8 inch DS DD £31.75
74LS series TTL Yew smocks at low prices with DIY

disc swig at a mix of just 25 pieces.
Weber "phone for list.

Please add 30p post 8t pocking to orders under £15 and
VAT to total

Aces= h3 Sereloyeard welcome.
Vie sonic* on 1064 4221618

G ovemomm and Educodone I orders welcome,
CIS minimum

Trade accomes oporolad. 'phone or write for details
Prices are stir to drop, 'phone for a quote before

eau buy
Happy Memodes ETU Gladestry, Kington,

HerefordshielleiNIY. Tel:1054 422) 618 or 628

SHUGART FLOPPY DISK DRIVES
No case. No pc.5 e- .

SA 40051/4in.SSSO

--

THE BODY OF ANY
SYSTEM
Let's face it - you
can't produce as crisp
an image on a
domestic TV as you
can on a Crofton
monitor.

9in. Crofton Monitors
Typ.cally P4 White
P31 Green

£64.97
£79.32

These monitor and Shugart prices are de-
pendent upon sterling/dollar conversion
rates Phone us for up-todate prices

£149.05
SA 45051/4in.DSSD £283.31
SA 800 8in. S.S.S.D. £340.52
FLOPPY DISKS - SORES OF TEN
Single -sided 35/40 Track £26.45
Double -sided 35/40 Track 51/4in. £37.95
Single -sided 77 Track £41.40
Double-sided77 Track 51/4in £47.15
Single -sided 8in £40.25
IKEGAMI 12in. MONITORS
P4 White £171.50
P31 Green £184.97
2/31n. FULLY INTERLACED C.C.T.V. CAMERAS £149.00

ALL THE ABOVE PRICES INCLUDE V.A.T. AND CARRIAGE

12 ALL MAJOR CREDIT CARDS
ACCEPTED Small surcharge .17

CROFTON ELECTRONICS LTD.
35 Grosvenor Road, Twickenham, Middx, TVV1 4AD

01-891 1923/1513

Right first
time.

Portable VOM

If you've never built a kit before,
Heathkit have some very pleasant
surprises for you. Their kits are easy
to build. Simple. but detailedRechargeable Light
instructions take you through every

stage. Everything is included. Even the solder you
need is there.

Follow the steps
and you'll end up
with a hand-crafted.
well designed piece
of equipment. Much
better than shop
bought. mass-
produced. Because
you built it yourself. Digital Clock

There's a great range of kits to start you off. From a
buzzer alarm to a digital electronic
clock, or a portable rechargeable
fluorescent light to a portable VOM.

With all this going for you. you
can count yourself very lucky you
started off with Heathkit. Because
all first time kit builders will get a
free soldering iron and 10% discount
off ten selected kits.

11111Buzzer Alarm

To: Heath Electronics (UK) Limited.
Dept (ETI 1), Bristol Road,
Gloucester GL2 6EE.

lo start me off. please send me a copy
of theHeathkit catalogue. I enclose 28p
in stamps.

Name

ddress

You buildon our experienceII I -awn'
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CAR ALARM
This cunning car alarm uses the battery earth
strap as a sensor to detect when a courtesy
light or other electrical load occurs if a thief
enters the vehicle. Design and development
by Phil Wait.

significant proportion of cars
are stolen at least once in their
lifetime. The thieves are

generally 'joyriders' who use them for a
few hours and then abandon them
after vandalising such items as wheels,
seats, stereo/radios and so on. If you fit
a good, reliable alarm you're bound to
deter all but the most determined of
criminals - who are usually
professionals out to 'redo' the car or
strip it completely for parts. There's
almost nothing that will stop the latter
type of thief - alarms, steering locks
or any other deterrents
notwithstanding.

Early car alarms were
electromechanical by nature. They
generally had a balanced cantilever or
a pendulum with a switch contact
attached. Any movement of the vehicle
would close the contact and latch on a
relay sounding the horn. Simple and
effective - but prone to false
triggering. They've all but disappeared.
Others operated from a series of hood
and door switches, but installation
often proved a major undertaking.

Drop Detectors
Later alarms became more

sophisticated - one type sensed the
slight voltage -drop pulse that appears
across the vehicle battery's terminals
when a load is connected - such as a
'courtesy' light being operated when a
door is opened. Reliability often proved
a problem with these alarms as they
depended on the internal resistance of
the battery, which causes the voltage -

drop pulse following the connection of
a load (the battery terminal voltage
drops momentarily and then rises
again). Any variation in the terminal
clamp resistance produces the same
effect - giving rise to false triggering
problems.

A cunning variation on this is to
detect a voltage drop anywhere in the
vehicle's electrical system. The battery
'earth' strap has a small, but finite,
resistance. Any load on the battery will
cause a current to flow through the
earth strap (since the vehicle's chassis is
used as the return circuit). The current
causes a small voltage drop across the
earth strap resistance. This is detected

and used to trip the alarm circuit that
sounds the car's horn. A thief entering
the vehicle will inevitably operate a
'courtesy' light or something that draws
current, thus tripping the alarm. As the
'sensing' input is essentially a very low
impedance input, false triggering from
magnetic induction or other sources is
avoided. Other voltage drop sensing
schemes essentially have a medium to
high input impedance, hence their
susceptibility to false triggering.

Pulsed Protection
The sense and trigger circuit

detects when the voltage drop across
the battery earth strap rises above a
predetermined amount. When
triggered, this then arms the entry/exit
delay. If the alarm does not remain
triggered after the delay period nothing
further will happen. If it does remain
triggered, the delay circuit will trip the
latch and start the alarm period timer.
The alarm trip indicator will also light.
When the alarm period timer is
activated the relay driver is also
activated. The relay pulser will then
turn the relay on and off at one -second
intervals, pulsing the horn on and off
too.

The relay pulser circuit operates
continuously and flashes a
dashmounted LED to indicate that the
alarm unit is 'armed'.

After the alarm period timer
completes its period, the relay driver is
turned off and the horn will cease
pulsing on and off. If someone
attempts to steal your car, trips the
alarm and then abandons the attempt,
the alarm trip indicator LED will
remain on, telling you that the alarm
was tripped in your absence.

(Left) The completed unit was mounted on
the lid of a diecast box with a scrap of blank
PCB substrate underneath as an insulating
spacer. The external leads are passed through
two grommetted holes to a terminal block on
the outside.

Al
27k

R2
27k

2

R3 R4
2M2 2M2

PRI
2k2

ICI

OA
TO EARTH STRAP AT TO BATTERY NEGATIVE
ENGINE OR CHASSIS TERMINAL

3

IC2

R5
IMO

CI
4u7
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PROJECT

Construction
Our prototype was constructed on

a PCB; while this is not absoluteb,
necessary - the project could be
constructed on matrix board - a PCB
does reduce the possibility of wiring
errors which have to be sorted out
when you first power up the project.

There is no particular order for
assembling the components but it is
usually easier to solder the resistors
and capacitors in place first_ Take care
with the orientation of the tantalum
and electrolytic capacitors. Follow with
the semiconductors Again, watch
orientation of these components. The
relay should be mounted last of all.

The completed board can be
mounted in any convenient case -we
housed ours in a diecast box measuring
120 x 40 x 95 mm. A diecast box .0.

chosen because it can be efie--- - .

sealed against the ingress of
moisture and other undesirable
substances.

We mounted the PCB on the
underside of the diecast box's lid and
fitted a 10 -way terminal block on the
outside of the lid for all the external
connections. Leads from the PCB to the
10 -way terminal block are passed
through grommetted holes

Installation
First, mount the two LEDs on the

dash in convenient positions where
they can be seen from outside the
vehicle. The alarm is switched on by a
concealed switch which may be
located under the dash or under the
driver's seat. Alternatively, an
externally mounted keysw itch may be
used. If you install the latter, entry and
exit delay may be reduced to about
half a second by changing the value of
C1 to 1 uF.

We used a two -pole switch for
SW1, one pole to switch the supply to
the alarm, the other to short out the
points when the alarm is switched on.

Thus, if somebody does gain entry to
the car and ignores the alarm or
disconnects the horn, they will not be
able to start the car even if they hot-
wire the ignition!

Connection to the earth strap is
quite straightforward. Take a wire from

terminal A and solder it to the end of
the earth strap. A wire from terminal B
is soldered to the battery terminal
connection. It's a good idea to keep
these leads fairly short to reduce noise
pick-up. Ours were about 1 m long.

The positive supply, via the alarm

HOW IT WORKS
The current in the earth strap is sensed bs a
pair of transistors connected in a common
base configuration. These two transistors, Q1
and Q2, are encapsulated in an integrated cir-
cuit package (IC1) and are on a single chip of
silicon, ensuring that they have very closely
matched characteristics. The base -emitter
voltages of each transistor will track within
50 uV of each other, a characteristic which is
exploited here.

When no current is being drawn from
the battery there will be no potential drop
across the resistance of the battery earth strap
(ignoring the miniscule current drawn by this
alarm). Thus, the emitters of each transistor in
IC1 will be at the same potential. As the base-

emitter voltage of each is virtually identical
the collector currents will be identical. Thus
initially, the collector -emitter voltage of each
transistor will be the same.

When current is drawn from the battery
(when a courtesy lamp is operated, for exam-
ple), a small voltage drop will appear across
the battery earth strap. Thus, point A (emitter
of Q1) will be raised to a higher potential than
point B (emitter of Q2). That is, point A will be
more positive than point B. The voltage on the
collector of Q1 will thus rise (a common base
amplifier is a non -inverting amplifier).

The voltage on the collector of each
transistor in IC1 (Q1 and Q2) is initially set by a
preset, which varies the current fed to each
base. This compensates for any slight
mismatch between Q1 and Q2 (the DC gain of
this circuit is very high) and also acts as a 'sen-
sitivity threshold' control by introducing an
offset which must be overcome by a certain
level of current through the battery earth
strap before the alarm will trigger.

The voltage difference between the col-
lectors of Q1 and Q2 is monitored by a dif-
ferential input comparator (IC2). When the
voltage on its non -inverting input exceeds the
voltage on its inverting input the comparator's
output switches high. IC2 has an open collec-
tor output requiring an external load resistor
(R5). When the output of IC2 is low the timing
capacitor, C1, is held discharged by IC2's out-
put circuitry. When the alarm is tripped and
the output of IC2 goes high C1 starts to charge

through R5. After a time determined by the
time constant of R5 and C1 the Schmitt gate
IC3a toggles over and its output, pin 3, goes
low.

The Schmitt gates IC3b and IC3c form a
latch circuit. On power up, the latch is
automatically reset by R6 and C2 placing a
momentary low on pin 8. The output of IC3c is
high and the output of IC3b is low, Q3 is
turned off and LED1 is not lit.

When the output of IC3a goes low the
latch toggles over. The output of IC3b goes
high, turning on Q3 and lighting LED1. The
output of IC3c goes low at the same time. The
latch remains in this state until it is reset when
the power is turned off and then on again.

Before the alarm is triggered the output
of IC3c is high and the input of IC3d is held
high by R9. As IC3d is wired as an inverter its
output is low and Q4 is turned off. When the
alarm is triggered the output of IC 3c goes low,
and since C3 is discharged, the input of IC3d is
pulled low, its output goes high and Q4 is
switched on, allowing the relay to operate.

The timing capacitor, C3, slowly charges
through R9 and, after a period determined by
the time constant of C31129, IC3d switches
over, turning Q4 off again and stopping the
horn.

The relay RLA, and therefore the horn, is
pulsed on and off about once per second dur-
ing the horn timing period. IC5 is a 555 timer
wired as a free -running oscillator. The fre-
quency of oscillation is determined by the
time constant of R12 and C5. As the 555 is
capable of driving quite high currents it is con-
nected directly to the relay, which is then
switched by Q4. In other words, the 555 pulses
the supply to the relay.

The output from the 555 is also used to
pulse LED2 (mounted on the dash) as a warn-
ing to would-be car thieves and as an indica-
tion that the alarm is on.

A three -terminal regulator, IC4, drops
the battery voltage down to 5 V to supply the
sense and timing circuits. This protects against
false triggering from battery voltage varia-
tions and also helps to remove noise from the
supply.

OUT

86
10k

100n

LED1
ALARM
TRIP -

R9
1M5

Iif

T4
08

4

IC4
N SVV 1 asr..--/b 120

RIO
10k

COM

RLA

04

RLAI

HOTORN

47081411

NOTE
ICI IS LM394C
IC2 IS LM311N
IC3 IS 40938
ICA IS 7805
ICS IS 555
03,4 ARE BC108
D1 IS 184001
LED1,2 ARE RED LED,,

LED2
ALARM
ON

IC5

R12
100k

C5
608

CA
10u

TO IGNITION
COIL

SW1b

avFig. 1 Circuit diagram of the ETI Car Alarm.
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See Fig. 2 for details on connecting the project to the car's electrics.
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PROJECT :Car Alarm
switch, should be taken through an in -
line fuse holder, directly from the
battery positive terminal.

The output from the alarm is a pair
of switched contacts, which operate
the horn by bypassing the horn switch
or, on some cars, the horn relay. We
have shown two common horn circuits.
In the first circuit the horn switch is
bypassed by the relay contacts. The
second circuit is a little more complex
and requires an extra pole on the alarm
switch. If you want to short out the
points as well you will need a three -
pole double -throw switch. Make sure
you break the connection from the
ignition switch to the horn as shown, or
when you switch the alarm on you will
also switch on the ignition!

Try to make all wiring as neat as
possible and try to blend it in with the
car's wiring so it is not obvious to a
thief what wire he has to pull out to
stop the alarm.

Setting Up
When all the wiring is complete,

all that remains is to set the sensitivity
preset. Disable the entry and exit delay
by removing C1, or alternatively
connect a high impedance voltmeter
across Cl. With no current being
drawn from the battery, adjust PR1
until the alarm just fails to trip or C1
fails to start to charge. Note the
position on the preset. Turn on the
interior light and the alarm should trip.
If it does not, check your first
adjustment; if it is correct, you
probably have the leads to the earth
strap and the battery negative terminal
swapped.

Turn the preset until the alarm just
won't trip or C1 doesn't charge when
the interior light is turned on. Note this
position. The correct position for PR1 is
midway between these limits, for
reliable operation.

Next check that the alarm doesn't
trip on the car radio or the electric
clock. Some mechanical clocks are
rewound by a motor every few hours,
or even days, and these are often a
cause of false triggering. If false
triggering occurs from the radio or the
clock, reduce the sensitivity. In some
extreme cases it may be necessary to
use a higher wattage interior light,
though we found operation to be
extremely reliable with a 5 W light, and
there was sensitivity to spare!

BUYLINES
The only tricky components are IC1 and IC2
- these are both available from Techno-
matic. The relay is type RL111 from Watford
Electronics. The case can be any diecast
aluminium box about 120 mm x 95 mm x
40 mm; suitable ones are available from West
Hyde Developments (order as EDD40) and
Witford (DCB8). The PCB is available from
our PCB Service (see page 76).

HORN
SWITCH
OR RELAY

+11V FROM +11v VIA
BATTERY IN -LINE FUSEHOLDER

FUSEBOX

SWITCH

0

5W1/

CHASS S
CONNECTION

+12V FROM
BATTERY

IGNITION
SWITCH

BREAK
CONNECTION

FUSEBOX

HORN

OR RELAY
SWITCH

.12V VIA
IN -LINE FUSEHOLDER

0

SW
SW1%

(EXTRA
POLE ON SW1)

CAR
ALARM

CHAS IS
CONNECTION

Fig. 2 Common horn circuits and how to connect the alarm to them. The circuit on the left will
have only one wire from the horn. The one on the right is found in cars such as the Leyland Mini
LS and is rather more complex.

k = CATHODE
a = ANODE

A

TO EARTH
STRAP

TO HORN
CIRCUIT

-

  1,

II
LED2

E (+12V VIA SW1)

F (OV VIA CHASSIS)

Fig. 3 Component overlay for the Car Alarm. There are a lot of polarised capacitors so make sure
you get them all the right way round.

PARTS LIST
Eli

Resistors (all 1/4W, 5%)
R1,2 27k
R3,4 2M2
R5
R6,7,10
R8
R9
R11
R12

IMO
10k
330R
1M5
470R
100k

Potentiometer
PR1 2k2 miniature horizontal preset

Capacitors
C1
C2
C3
C4,6

4u7 16 V tantalum
100n polyester
33u 16 V tantalum
10u 16 V PCB electrolytic

C5 6u8 16 V tantalum

Semiconductors
IC1 (=Q1,2) LM394C
IC2 LM311N
IC3 40938
IC4 7805
IC5 555
Q3,4 BC108
D1 1N4001
LED1,2 0.2" red LED

Miscellaneous
RLA 12 V DPCO PCB -mounting

relay
SW1 DPST or 3PST toggle switch
PCB (see Buylines); case (see Buylines); 10 -way
terminal strip.
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electronics
48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD - 100 yards from Archway Station Et 9 Bus RoutesTELEPHONE: 01-263 9493 01-263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS
PET

4016 16K RAM
4032 32K RAM
4040 Dual Drive Disk
4022 80 column
tractor feed.
3023 80 column
friction feed.
C2N Cassette Unit.

For the bus- - - - --= 8000 ,rc Rfrr
8050 w,tr, c, . _ , _

PHONE FOR MOST COMPETITTVE PRICES WORD PROCESSING AND 32K
SYSTEMS PPIOME FOR DETAILS

VIDEO GENIE
£279 EG3003

ses 280. 12K level II Basic, In-
nagrai Cassette Deck, UHF 0/P, 16K
PAM all TRS80 features. Simply
piups into monitor or UHF TV. With
V U Meter.

PARALLEL PRINTER INTERF:- ',S., CABLE £33.00
CHROMASONICS PROGRAMMABLE SOUND Kli £24.95
SOUND KIT (FITTING EXTRA) £7.00
LOWER CASE KIT iFiTTNG EXTRA) £27.50
COLOUR KIT (FITTING EXTRA) £34.95
EXPANSION BOX WITH WITHOUT RS232 £215/£185
16K/32K RAM BOAP-2 £94/£129

NEWdENIE II NC BLE £299

APPLEt APPLE II PLUS
48K Machines £595
Disk Drive with Cont_ £349
Disk Drive without Cc- - £299
Graphic Tablet £425
Colour Card £69

Accessory cards, Software
All available - Phone for Details

PRINTERS

EPSON MX80 £359
Dot-matrix pr te r. tr Pet
graphics interface Centronics
parallel and serial. Pet and
Apple compatible. True bidirec-
Ilona!, 80 cps.

EPSON MX80 FT/1 £399
Dual single sheet friction and
tractor feed, 9 w're head, true
descenders

INTERFACES AND CABLES
FOR APPLE II, PET, TRS80,
RS2 3 2, UK101, SHARP
SUPERBOARD ALL
AVAILABLE.
EPSON -MX FT/2 £449
An FT/1 with high resolution
graphics
EPSON MX100 £575
Friction and Tractor Feed, High
Resolution Graphics, Wide car-
raige 151/2".

SEIKOSHA GP80A£199
Dot matrix 5 x 7, SO columns, 30
cps graphics, double width
characters

E FOR FURTHER DETAILS

MONITORS
Green Monitor
MONI 9" (illust) B&W
Hitachi professional monitors

9" Black & White
12" Black & White

[99.00
E82.00

t:99 95
£149 00

UK101
U K 101 Kit inc 8K memory £125
Ready Built inc 8K memory £175
Complete in case £199
4K Expansion 8x2114 £14
Memory Expansion Kit 8K £79.95
Memory Expansion Kit 16K£106.95
Parallel Printer Interface £29.95
Sound generator plus

RIO kit £29.95
Cases £24.50
NEW
Chromosomes Sound Kit £24.95
Colour Kit £84.95

DP"' pe
d ion oe!a is

VIC 20
Colours

24 total 8 for characters, 8 for border,
16 for screen mixed as you wish Basic
colours on program keys are black,
white, red, blue, light blue, green, yellow
and purple
Sound

3 Tone Generator for music, "White
Noise" Generator for language and
sound effects Fach Generator gives 3
octaves. Reproduction is through TV
speaker

Character/Line Display
22 Characters by 23 lines, 64 ASCII

characters, pet type graphic character
set.

Keyboard
DIN typewriter keyboard with 8

programmable function possibilities via 4
special function keys. Colours-are directly
addressable from the keyboard.
Peripherals /Accessories

VIC Datacassette with special interface
to guarantee high reliability read, write
quality (PET CBM compatible)

Price only £165.00.
Cassette recorder £34.75
with 6 Free sample
programmes.

TANTEL

riA vim( At.
COMP( TER

LEA( HING
CO MK TER

PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS Et HOME. UP TO DATE INFO

180,000 pages of information on Travel, News,
Investment, Holidays, Hotels Etc., Etc.

£170
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS

DEMONSTRATION AVAiLABLE AT OUR SHOWROOM.

Please add VAT 15% to all prices. Postage on computers, monitors, printers and cassette decks charged a'cost, all other items P&P 30p. Place your order using your Access or Barclaycard (Min. tel. order £5). Exportenquiries welcome. Official orders welcome.
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If you're into
MICROPROCESSORS

then they should be into an
M P UroBreadBoard

mair
microprocessor

area

/ pity

414.7411/

peripheral
chips areas

alpha numeric indexing

* MPU Section accepts 24, 28, 40 & 64 pin
DIL microprocessors

* Auxiliary Areas accept any .3" or .6" RAM,
ROM or peripheral chip

* Power Bus Strips on all sides
* S incoming turret Power Terminals
* Component Support Bracket included
* Over 1400 contact points
* Alpha -Numeric column and row indexing
* Eurocard size (160mm x 100mm)
* Slots onto all BLMBOARDS
* Non -Slip rubber backing
* Ideal for schools and colleges
* Long life, < 10m.ohms, nickel silver contacts
The PROFESSIONALS breadboard

that BEGINNERS can start on

BOSS INDUSTRIAL MOULDINGS LTD
2 Herne Hill Rd, London SE24 OAU, England
Telephone 01-737 2383 Telex 919693
Cables & Telegrams: LITZEN LONDON SE24

Please send me MPUrobreadBoardts) at £18.00

This price includes VAT & PP, is applicable from March 1981
but pkase add 15% for Overseas Orders, make cheques/P.O.
payable to BOSS Industrial Mouldings Ltd and allow 10 days
for order processing and cheque clearance etc.
enclose a cheque/P.O. to the value of

TARGET ELECTRONICS
18 Ch.rry Lan*, Bristol BS1 3N0

Telephone: 0272 421196

Panel Meters

OC

Dims:- 110 x 82 x 35mm. Require 58mm dia. cut out
',E QUALITY -

043
045
0410
0420
0450 1

0 . 30 UA
0  SO UA
0  100 UA
0  200 UA
0.500 UA

f4.75
MPPP+ VAT

10 Plus 10% Discount

Dims: 60 x 47 x 33mm. Require
FINE QUALITY -

38mm dia. cut out

T22
123
124
T25

1
0-50 UA
0  100 UA
0  500 UA
0 1 MA
0. 5 MA

T26
127

0.10 MA
0.50 MA

128
T29

0 . 100 MA
0  500 MA f3.75

130
131

0- 1 AMP
0.2 AMP 40p p&p + VAT

132
133

0  25 Vows
0. 500 AC 10 plus 10% Discount

IllumWsMing kit 101. IMIW1

134
T35
T36

0 - 300y AC
..vu..

ran -191  16% VATI
T40TI 50 . 0  SO UA I

100 - 0 - 100 VA
142
143

500  0 . 500 UA
0 - 30r DC j

Dims- 52mm(1-1) x 58mm(W) x 43mm(D)
44mm dia. cut out.

kit. 1 F,5,D. 1 Int. Royston.
DC MICRO M

XME111 MU45 0- SO uA 3500 ohms
XMEI9 641745 0 - 100 uA 3500 ohms
XME20 MU45 0 - 500 uA 430 ohms

DC
XME2I MU45 SO -0 -- 5040 3500 onms
xIdE22 MU45 100 - - 100 uA 1450 ohms

DC MILLIAMM
f3.00XmE23 MUSS 0- 1m. 200 ohms

XME24 MU45 0- 5 ma I ohms
OP P&Px114E25 MUSS 0-10 ma 3 ohms

XME26 MU45 0- 50 ma 1.5 ohms + VAT
XME27 MU45 0 - 100 ma 0.B ohms 10 PlusXME211 MU45 0- SOO ma 0.2 ohms

10%DC Discount
XME29 MU45 0 - 1 am0 0.1 ohms
XME30 MU45 0 - 2 amp 0.4 ohms
,NE31 MUSS 0 - 5 AMP 0.02 ohms

DC vOLT M
XME32 0 - 25 colts 1000 ohms
XME.33 MU45 0 - SO rolls 1000 ohms

VU M
XME.34 MU45 1.221 VAC (0,)

XME35

VU maim
Resistance-
Santivity,
Window dims:.
owns dims,

f1.05
341)4

+ 15% VAT
10 ties 10%

tforiount

1500 ohm,
100 uA
31  21mm
40.41 5 20mm

XME36

55p
35p pity
15% VAT

10 plus 10%

Discount

Lovai Seawo slonai and power.
Window dims, 17 Ilmrn
Ovardi dims, 18 11 0 15mm

XMT1 KRT5001 50,000 opv

RANGE DOUBLER
AC volts, 0 - 5 - 10 - 25 - 50 - 125

-250 - SOO - 1000
DC mity. 0 - 0.125 - 0.290 - 1.25 -2.5-5-10-25-50-

125-250-500-1000
DC currant, 0 - 2.5 - 5 - 25 - 50 - 250

500 ma0- 5-t.amo
Rosistan.: 0 - 2 K - 20 0 - 200 X onms

0- 2 mm - 20 num onms
- 20 Oh to  62 do
170 0 124 F 50m7nDims,.

Official Orders Welcomed, GVT/ Educational Dept etc

SAIICLAKAID

SE

ET1/11 /81

We can offer you Barclaycard or
Access facility, past telephone your card number to

place an order

VISA
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vta MUSICAL ELECTRONIC KITS

FTI Please rush me a 'roe nubs

Name

Address

City Country
Send toauk r - .-ac 31, 193 00 Sigtuna, SWEDEN

Te
EUROPE _ 4.3 76051475

1.

FREE CATALOG now!
pie have products ranging
from effect units for gui-
tars to computer control-
led Polyphonic synthesi-
zers. Wether your interest

is sound synthesizers, music
creation or homerecording,

have the products for
.ou. Find out how easy

and at what low cost you
can get the products that
i'orninate the USA market.
...ether you live in the U.K.
or elsewhere in Europe we

send you our 4 colour
:a:alog at no cost.

0'4E Or- HE MOST USEFUL PIECES
OF TEST EQUIPMENT

AUDIO_SIGNA172.9,pilkfl,ATOR

MODE
AO 1 1 3 M

a a: e as a kit of parts or ready made
A0113 BK (plastic tase  £26.90. Made E33.90 10.0113PA)
A0113 UK ,MA.NS es- :Lase, Kit £32.20. Made E41.40 IA0113PUAI
A0113 M (meta case eC £35.65
A0147 PB .ens Kt E26.90. Made £33.90 (A0147PAI
A0149 BK Super o' oc e not ,.strated I £35.50. Made E41.50 IA0149BAI

TELERADIO ELECTRONICS (Closed Thursdays)
325 Fore Street Edmonton, London. N9 OPE - 01-807 3719

Other instruments. RF 5-9 Gen., Freq. Meters, THD Analyser, S.W.R. MetersS.A.E for /(,;1 sus Functron Generators.

HMS
variable
output

Dm GRAPHICS HARD COPY
s' ' 00   CALCOMP 565  ASCII CODED

INCREMENTAL  SIMPLE INTERFACE
X Y PLOTTERS.  INOUSTRY STANDARDS

 10 THOU STEPS.  RAIN PAPERdi.  EASY MICRO -COMP  110 (LAUD
INTERFACING.  FLOOR STAND 0.50

 SINGLE SHEET OR  SETOF312 rom r.,....
ROLL PAPER. MANUALS FOR°NIA' elCas

 PRECISION INSTRUMENT ONLY £7.50

C4SPLAYS OFFER THE MICROTHESE SUPERB PROFESSIONAL ONLY RO 390

ENTHUSIAST A NEVIRTO-BERREATED CHANCE TO HAVE A PRINTER f55
VDU WITH A SPECIFICATION UNIINAWID BY DISMAYS AT
THREE TIMES THE PRICE. MADE BY AN RiGLISH
MANUFACTURER TO AN EXACTING SPEC BUILT TO LAST

f115
1:711%1

KSR BNLY eqg
WITH KEYBOARC '-'"'"

THE KEYBOARD ALONE IS NORTn OLIll PRCE ::.::.-0A ASR 33 f160
i GREEN SCREEN FOR REDUCED EYSTRAIN

 BO CHARACTERS PER LINE.125 LINES I -.---.....-..-4J14i Wild STANDARD V24 INTERFACE LEVELS
 PRINTER DRIVE PORT i SECONDHAND EQUIPMENT Ft. .

 ASCII SUBSET 600 1200 2400 BAUD SUPPUED IN WORKING
AS ABOVE PLUS

 ON SCREEN EDITING AND FULL CURSOR CONTROL ORDER BUT
PAPER TAPE PUNCH

 MODEM CONTROL CAN BE MULTIPLEXED UMW/AND:ED
AND READER

1

CARRIAGE AND MAWSON ASSOCIATES

PACKING AT COST 124 LENNARE1 ROAD WE ALSO BUY SURPLUS

CALLERS WELCOME BECKENHAM. KENT BR31111, COMPUTERS AND COMPUTER

BY APPOINTMENT 01-778 3600
PERFOR DETIPHEAILSRALS PLEASE RING

All these
advantages...

 Instant all-weather starting
 Smoother running
 Continual peak performance
 Longer battery & plug life
 Improved fuel consumption
 Improved acceleration/top speed
 Extended energy storage

..in kit form
SPARKRITE X5 is a high perfoimance tun ipr.ihty unlit( tive
discharge electronic ignition system i.esnineilfn t hr 00011)1111
D I Y world It has been tried tested and prtiv.iit I s ly
reliable Assembly only takes 1 2hoursandunstallatn
even less due to the patented 'clip on' easy tilt Ant I

The superb technical design of the
Sparkritecircuit eliminatesproblems of tlx
contact breaker There is no misfire
contact breaker bounce which q

electronically by a pulse suppression
circuit which prevents the unit fit Islo if III.
points bounce (veil at high R P M
Contact breaker burn is eliminated by
reducing the current by 95'' of the not m

There IS also a i dwell
circuit which allows the coil a longer
period of twne to store its energy lx.fore
discharging to the [Awls The unit include,
built u1 static timing light systems fuictinn
light and security changeover ',Midi
Will VVOI k rev r ninlrrs

Fits all 12 v negative -earth vehicles
with coil/distributor ignition up to 8 cylinders.
THE Kit COMPRISESEVERYI HINGNEEDED
Die pressed case Ready drilled air (mum un extruded
base and heat sink, coil moth iting clips and accessories All kit
components are guaranteed for a per ;art of 2 years from date of
purchase Fully Must ratinlassinnhly and installation instructions are
inch afpd

t.

IN.

Roger Clark the world famous rally driver
says -Sparkriteelectronic ignition systems
are the best you can buy-

INININFita
HIGH PERFORMANCE
ELECTRONIC IGNITION

I
LAcc.

OR BARCLAY CARD No

Electronics Design Associates, Dept. ET1/112 Bath Street, Walsall WS1 3DE
Phone: (0922) 614791
Name

Address

Phone your order with Access or Barclaycard

Inc VAT anoPP OUANTITY REDO

X5 KIT £16 95

I endow cheque PO's or

Cheque No
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ELECTRONIC GAMES

SEMI PROGRAMMABLE T V GAME
 4 Cartridges  Mains

Adaptor
Normal Price £73
NOW REDUCED TO: me VAI

FDA BA T.V. GAME1

FULLY PROGRAMMABLE
CARTRIDGE T V GAME
14 Cartridges available
Normal Price £87 86

L NOW REDUCED TO £59

CHESS COMPUTERS

MANY UNIT
ARE COVERED BY
THE EXCLUSIVE
SILICA SHOP 1 YEAR GUARANTEE

We carry a range of over 15
different Chess computers
Electronic Chess (29.95
Chess Traveller (39.95
Chess Challenger 7 /79.00
Sensory 8 t119 00.
Sensory Voice 1259 00
SPECIAL OFFERS
VOICE CHESS CHALLENGER
Normal Price (245 NOW 1135.00
SARGON 2 5 BORIS 2 5
Normal Price (273 70 NOW 1199 95
All prices include V A

SPEAK & SPELL

C
Normal Price 149 95
NOW REDUCED TO:

£39.so a,
Teach vote child to
spell properly with
this unique learning
aid Fully automatic
features and scoring
Additional word
modules available to
extend the range of

worth

HAND HELD GAMES

EARTH INVADERS

These invaders are a breed of creature hitherto
idetnown to man They cannot be killed by
traddeonal methods they must be buried The
bade is conducted in a maze where squads of
aliens chase home troops The only way of
ppesinating them is by E23.95',"Afl'
digging holes and
burning them

HAND HELD GAMES

GALAXY
1000

generation Galaxy invader the invaders
have re gronp., .111 ',eve ttertorl.itylt

o tny adels

£19.95v1,

ADDING MACHINE
OLYMPIA HHP 1010

Normal Price (57 21
NOW REDUCED TO

ine
VAT

Uses ordinary paper'

No need to buy expensive
thermal paper'
Fast add listing PRINTER
CALCULATOR 2 lines per
second 10 deg, capacity
Uses normal adding

201,11111106 machine rolls Battery or00000 0 mains operated
Sire 9'.".4ki"x2r-v"

ATARI
T.V.

GAME

ll

The most popu ar T V ame on
the market with a range of over

INVADERS with over 112 £95.45
40 cartridges including SPACE

hires on one cartridge me VAT

SPACE INVADERS

f IP

Pt' Pf

,....41A 04 A

-rand held Invaders Games available £19 .95
 Invaders Cartridges available to lit

ATARI RADCIFIN ACI1PONIC PHILIPS G7006
 Cartridges also available for

MATTEL TELENG ROWTRON
DATABASE INTERTON

TELETEXT

fiat 4401.114.f. tOtflog t f t Iffult , If

r.

oto ,toott
<MOM>

:2
Veer f Ait met talk

rift Ortif

OD f

Yral101o
001131

tIOMIOr tr.
Off. Mir,
MM.

tf *toff r o if

ADD-ON £199ADAPTOR ,nu VAT

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

Plug the adaptor into the aerial socket of your
colour 1 V and receive the CEEFAX and
ORACLE television information services
THIS NEW MODEL INCORPORATES
' Double height 1.0 ,I.

True PAL Colour
' Mee, latest BBC Ri IBA bhiad,iii,

Push [ninon channel change
' Unnecessary to re' hnie *MO normal

'V programones
 Gold sitateed .r, t,.7 hu.en fol

Normal Price El 9 70
NOW REDUCED TO

£12.70.nc VA'
Plays 24 different tunes
with separate speed
control and volume
control Select the most
appropriate tune for your
visitor, with appropriate
runes for different times of I

The afar'

THE OLYMPIA - POST OFFICE APPROVED

TELEPHONE ANSWERING MACHINE
WITH REMOTE CALL -IN BLEEPER

This telephone answering machine is manufactured by Olympia Business Machines one of the
largest Office Equipment manufacturers in the U K It is fully POST OFFICE APPROVED and wn
answer and record messages for 24 hours a day With your remote call in bleeper you can receive
these messages by telephone wherever you are in the world The remote call- in bleeper activates the
Answer Record Unit. which will at your command repeat messages keep or erase them and is
activated from anywhere in the world or on your return to your home or office The mach toe ca n also
be used for message referral if you have an urgent appointment. but are expecting an important call
simply record the phone number and location where you can be reached With optional extra

bleepers 1113 each) this facility can be
extended to colleagues and members of
the family Using a C90 standard cassette
you can record as many as 45 messages
The announcement can be up to 16
seconds long and the incoming message
up to 30 seconds long
The machine is easy to install and comes
with full instructions It is easily wired to
your function box with the spade connec
tors provided or alternatively a lack plug
can be provided to plug into a jack socket
Most important of course. is the fact that
it is fully POST OFFICE APPROVED
The price of I135 (Inc VATI includes the
machine an extra light remote call in
Sleeper the Microphone message tape
A C mains adaptor The unit is
9'.i-x6"x2 and is fully guaranteed for
12 months The telephone can be placed

" the Unit 110 additional desk
-doffed

£135 VAI

MATTEL T.V. GAME

MATTEL hi a runne wtrtithie RAM fully
expandable and noaliainniatile ,n Mpfl0,0,1 Basic

PRESTEL
VIEWDATA

iereeie  110ft I If. frAIL 10/Conit. .11111  0111100  oartnitfIll
1..GO  COMINOWO fryis11.0111..  GOMM lo NCO110ICr107, rtnfilf.  m.o.,.

rb.iwOVSrtr If tar Ottrorkt I O. Comoro,   tor I  So rte..,  Commeo ono

Prestel
Prestel View -

socket of your tee
receive the Pre,
,olour or black & wt :

Features
Simplified controls for quick esisy siste
Special graprrics Mature for ugh rest,
Stale of the art meeroprocessor control,
Standard remote telephone keypad with Presto
keys  N
Auto dialler incorporated for easy Preget
acquisition
True PAL colour encoder using reliable IC
chrome filter and dela line incorporated for
minimum picture interference maximum
fidelity
Includes convenient TV Prestel switchbox
Easily connected to standard home or elf we
telephone lines
Fully Post Office approved

FOR FREE BROCHURES -TEL: 01-301 1111
.411.O 4ii F SSSUAACLAVCAADniarnbet and Orator t, tett ill, Ott, and .14 ,,,rgeF tot e, Alt tit ile,.vert teir.t  Tuattable

SMtII., I F.., ex o, Thurvtar 1,, Open., r riaa, 130.'

'III 11111 'III

III

SILICA SHOP LIMITED Erimisi
1-4 The Mews, Hatherley Road. Sicicup. Kent DA.14 4DX

Telephone. 01-301 1111 or 01-309 1111 911

III"

11 ..illin1"1

II



PCB Foil Patterns

PCB FOIL
PATTERNS

idepi
ETI MUSIC
PROCESSOR

,0
es

".1,17

).

Go :Try,: Eve!
I. . . . .... -gc - :

The Voice-over PCB

foil pattern for the Music Processor.

ETI NOVEMBER 1981

The board for the Phone Bell Shifter.
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PCB Foil Patterns

Above: The underside of the keypad PCB for last month's FM Mains Remote Control
system.

Right: The component side foil pattern of the double -sided keypad.

Below: FM Mains
Remote Control receiver
board.

Below: FoilFoil pattern of the ETI Car Alarm.

The Remote Control Transmitter PCB.
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LINEAR ICS THE LOWEST PRICES FOR PRIME CMOS/TTL/74C IN THE UK ...no.sRA1206
20

i.11023713
112.375
1)2578
1175713
1513019.
1513015
35130117C
L51374
1413395
1113485
Lk 3515
193535
1513745
1.4131105 14
L7,13110N
151381N
27,7419CE
5E5445
5E5555
SE 556
NE5605
505425
57154461
5(5655
5115116711
515705
51824
104651

6709MC
.14701PC
tiA710HC
pA710PC
u8741CH
u/1741CN
uri747CN
oA748CN
.A753
u6768
5868205'
ICA940F
1061028
TOA1029
TDA1054
70611762
TDA1072
MA10746
TDA1083
70/11090
HA1137
5161196
HA1197
TDA1270
LM1303
LM1307
MC1310P
MC1330
MC 1350
HAI 370
HA13138
713A1490
MC 1496'

, 00
1 95

28
1 28

1 281

0 67
0
065

30

064

086I

0
0 49

76
300
1

1 00
I SI

96I
1 SO
0
0 5300
3 50
4 06
4 29
1 00
1 60
3 115
321
1 51
064
0 46
0 65
0 59
064
0 27
0 70
0 36
2 44
7 35
0 41075
1

2
211
1 45
1 95
2 69
504
1.95
3 05
1 20
200
1 00
1 40
099

55
90
70
20
90

96
75

SL16106 760 74611223 2155116119 160 .67 1225 1 45 4000
5116729 760 74612002 1 45 4001
51.16138 109 m612017 060 4002
51162011 217 MA17402 195 4007
5116719 2 17 ma1241t 120 4008
61.16238 2 44 14612412 155 4009
51.624C 326 013761 033 4010

2 17 SAMSON 0 SO 60115176248 2 64 407 I
4012

51.16406 169 4013
51164111 1 OS 4075
106.2002 1 IS 1 4016
J14422426 206 5AA70f0 335 4017
0052210S 100 64A10611 33S 4019
C.6301101 070 11011100C 1400 1020
CA3015115 104 IA1732 19 00 4021
CA3000A0 336 1'.1242 II
CA31231 110 1154.7310 384 4023CA31309 050 70060523 i 7 30. 4024
CA3120, 098 111006624 11 301 4025csraot oils vosiesss 7e6 4026
CA311110 2 le 11110776626 7 56 , 4021
CA3210 1 27 11110111627 9 713: 4028
114C33574 2 WS 71 9 75 4030
1.543600% 0 60 V13414 3 94 4035LWOW. 061 0, 538 366 4040
19139145 2 SO 4042
1613111045 210 4043
6114400 060 M"C.C596617

6

1

71100

4043
864406 060 51044015 4 45 4044654412 1 95 74012006 900 4046864413 161 7046752 800 404 7684477 7 679 15C145151 17 45 4049664420111 1 De 180145156 8 75 40501044420 265 4051

114433 2 "ISC6 40526,646,66 7 5 11:71/17106CP 9 55 4053634437 1 95 IC147107C0 9 55 4054
6114432 11S 1C -9122160r 19 50 4055
406933 I 52 70667565 0 94 4056
664439 253
864437 1 25

He 2 781144315 227
884441 1 315 1009., 3 85
454445 129 46474, 500
896446 2 7S 1 000540, 2 95
aDaus 1 65 3 7706 7 70
798 50640 2 30 4000 200
Ta 1 5532% 1 DS  1934 2 00
506000 375  0% 100
518270 203 4 032 200
516310 203 4433619 700
515600 375 4 800 700
5195410 7 7S 5000 7 00
54.6160 606 5 9536 2 00
516099 330 . 000 2 00
516700 23s ' 99 200
1C1.81136CC 450 6 000 2 00
5401113157 1 75 9 000 2 00
MS, 4343 -y 11000 2 00

200

4000 ser.e,
13
13
14
19
70
30
30
24
15
70
35
70
30
65
35
66
75
68
19
45
18
05
60
75
35
75
68
65
65

6893

69
69
30
30
65
69
69

1 30
1 30
1 35

11

4060 0 95
4063 1 15
4066 38
4067 30
4088 16
4069 18
4070 25
4071 22
4072 22
4073 22
4075 18
4076 .80
4077 .23
4076 25
4082 25
4093 45
4099 99
4175 1 15
4502 090
4503 0 1,5
4506 0 75
4507 0 45
4508 1 99
4510 0 70
4511 0 85
4512 070
4614 2 20
4515 250
4516 0 75
4518 075
4520 080
4521 2 36
4522 1 40
4577 095
4528 0 95
4529 1 40
4539 1 10
4549 3 50
4554 1 73
4555 0 72
4556 0 56

4566 1 59
4564 2 18
4569 1 95
4572 0 30
4582 099
4584 049
4595 1 00
4702 4 50
4703 4 48
4704 4 24
4705 4 24
4706 4 50
4720 400
4723 0 95
4724 0 95
4725 2 24
40014 054
40085 099
40098 054
40106 054
40160 0.69
40161 089
40162 069
40163 069
40174 069
40175 069
40197 0 75
40193 0 75
40194 0.69
40195 069

11 N

400
7401
7402
7403
7404
7405
7406
7407

0
10
10
11
12
12
72
22

7448 0
7450 014541
7451 014
7453 014
7454 014
7460 014
7470 0 28
7472 0 27
7473 0 28
7474 028
7475 035
7476 030
7480 0 26
7481 0 20
7482 0 75
7483 060
7485 0 75
7486 0 74
7489 1 05
7490 30

56
7492 351
7493 35
7494 70
7495 80
7496 45
7497 140
74100 1 10
74704 062
74105 082
74107 026
74109 0 36
74110 0 54
74111 068
74112 1 70
74168 1 95
74118 0 85
74119 1 20
74120 095
74121 0 35
74122 0 34
74123 040

114100 110411011
10 245 200 RC 51415
10 6985 2 50 AM 11( RX
10 700 700 FM Re
10 7015 2.50 are c0300
11 00 2.00 HC25U 185

2 00 EMT X Fund11 115
11 520 2.00 200 HC25U8 9985 2 00 r," 1 852.00 IN -195 AM 3109 0015
71 000 2.00
24 000 2.00 PAIRS. FM 7.75

CHANNEL I. laki2 0025 000
26 000
18 000

1.00 27M117 50951/
2.50 35M74, 206/4/

4T4L FILTERS
10M4131, 10.7M1,, 15457 1331i.
8 poi.. 114.50
1051220 10 7M1./ 2.461./ 130/
SSB 8 pule

AMBIT international

74125 040
74126 040
74128 0 65
74132 0 50
74136 085
74141 0 45
74142 1 85
74143 2.50
74144 250
74145 0 75
74147 1 50
74148 1 09
74150 0.79
74151 055
74153 0 55
74154 0 55
74155 0 55
74156 0 55
74157 055
74159 190
74160 0 55
74161 0 55
74167 0 55
74163 0 66
74164 0 55
74165 0 56
74166 0 70
74167 1 25
74170 1 25
74173 1 10
74174 0.76
74175 075
74176 0 75
74177 075
74178 090
74179 1 35
74180 0 75
74181 1 22
74182 0 70
74184 1 20
74185 1 20
74188

74190 0 55
74191 0 55
74197 0 55
74193 0 55
74194 0 55
74195 0 55
74196 0 55
74197 0 55
74198 0 85
74199 100

74248 1 50
74747 1 51
74248 1 89
74249 1 89
74251 1 05
74755 0.66
74273 2137
74778 2 49
74279 089
74263 1 30
74754 3 60
47285 350
74290 1 00
74293 1 05
74297 7 36
74298 1 85
74365 0 55
74366 0 85
74367 0 85
74368 0 65
74390 1 85
74393 1 85
74490 1 85

7400 0 11
7401 0 11
7402 0 12
7403 0 12
7404 n 13

7405 74
7408 14
7409 14
7410 13
7411 14
7412 15
7413 28
7414 49
7415 14
7420 13
7421 15
7422 IS
7426 15
7427 14
7428 35
7430 13
7437 14
7433 16
7437 17
7438 16
7440 13
7442 40
1447 42
7448 55
7449 6'
7451 14
7454 15
7455 15
7463 1 50
7473 21
7474 18
7475 28
74 76 22
7476 24
7483 60
7485 /u
7488 78
7490 37
7491 1 25
7492 0 39
7493 0 38

7496 1 20
74107 0 25
74109 0 25
74112 025
74113 0 25
74114 0 25
74122 0 40
74123 0 55
74124 1 80
74125 0 29
74176 0 29
74132 0 45
74133 0 30
74136 0 2,5
74138 0 4.
74139 0 40
74145 1 20
74147 21U
74748 1 50
74151 0 36
74153 0 36
74154 0 99
74155 050
74156 050
74157 0 36
74155 0 40
74160 0 40
74161 0 40
/4162 040
74163 0 40
74164 050
74185 1 70
74166 I 15
74158 0 85
74169 0 85
74170 I 85
14113 0 /5
741/4 055
/4175 055
74181 1 .15
/4183 2 98

All PRICES Emu IAA VAT CUTIII9NItY AT 15%
POSTAGE 5136 ORDERS UNDER 112 FREE OVER 112

The lowest prices for prime, repeatable Amon 7 We think
so, and wait to hear to the contrary Ambit's new Moyer,
cheaper and complete range of parts is sneered in our new
12 page A4 format short form and price lid readable free
with an SAE, and supplied with all orders. You can order
by ACCESS/BARCLAYCARD, cheque, PO with order or
come Into our refurbished retail shop and use'rear money.
Our 3 catalogues 111.85 Inc or 75p ea Inc) weer the
BIGGEST RANGE OF RE components in Europe as well
as standard parts, en invest a sat today The using you
make on your first couple orders will soon repay th colt

74190 0 60
74191 0 60
74197 0138
74193 0 68
74194 047
74195 0 42
74196 066
74197 065
74700 3 45
74202 3 45
74221 0 60
74240 0 99
74241 0 99
74742 1 65
74243 1.65
74244 0.83
74245 I 50
74247 135
74248 135
74249 1 35
74751 0 46
74753 0 46
74257 0 55
74258 0 30
74259 0 39
74280 0 /0
74769 0 74
74273 090
14215 320
74219 036
74280 250
74283 044
74790 058
74293 1 30
74296 150
74298 150
74365 035
74366 03,7
7438/ 036
74368 03,7
74373 0 1P
14374 018
74375 1 I',

743/7 199
74378 140
/4379 215
14384 250
74385 420
74396 029
74390 068
74393 061
74395 210
74396 199
74398 7 7'.
74399 230
7444, 40
74447 9,
74490 10
74668 05
/4669 05
74670 0

740 elA(15 13E144

7400 70 96;219245
7402 20 85241
7404 70 135274

13

7410 70 319441

77443200 2200 99 395
130476

7432 .20 8581"
7447 80 95 tan'
7448 103 79015"
7473 0510 139

7474 050 H55"
/476 048 40711

7485 0 08 ?Sere.,
7486 0 26 758168 .1..
7409 7 58 3:110
7490 080 7175
7493 0 BO 40823 6',
7495 094 40673 366...
7410/ 0 48 38648

7416, 157 386/18

1744116603 0 SON M877rN211Rao

74162 0 SO 11c23,

74164 050 9c,30
/4165 0 54 lic30
/4773 0 77 H(309/41/4 0 12. 11E3091
741 /5 0 7J 14141374197 080
/4193 060 'tral., Iflp
74700 4 57 Itri,au 1 11.

lit;41.4 1

17p
;44407102911 09I 069939 /4"::"..66

175
7744909037 0n 3308 11,71i1,g1 41:

9C639 721.
/4904 0 38 11540 271.
/4905 564 75(:1115 181.
/4906 0 311 7SAHO2A 141,
74907 0 30 2506664 701.
/4908 0 84 77016466 301.
749119 1 52 71:06611A4,
/4910 3 67 75111.48A 4(5,
74914 086 7501(,') 419,
/4918 0 98 7%11170 fref
7492', 4 37 75(1754/
7,44467 44 33;,7

7 14
7 I4

"67:14 .1 10
1171.01 2;o5,1141,1.0 ;1,1.

Sr 1:1)7 :CI I,

TELEPHONE (STEP 0211) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

200 north Seruice Rood, Brentwood, Esse!

OUT NOW!
AMBIT'S NEW CATALOGUE

In an attempt to collate and organize our burgeoning ranges
of 'stock' components (now over 7000 line items), we have
at last produced a 'concise' 80 page parts catalogue to
supplement the popular 'Tecknowledgey' series of 'wordy'
applications catalogues. which now lists a wide range of basic
components - as well as our unique RF and Communications
components. The li/nr/c/ ()I Radio and Electrnnus contains
everything the informed electronics user needs, at prices
which we guarantee will match the lowest on the market for
equivalent product.
Pia( es appear on the page alongside the part numben. and
the catalogue is now updated quarterly - available either
direct from here 60p all incl or at most newsagents and
bookstalls where you can find electronics publications. So
as well as all the 'run -of -mill' items like resistor, capacitors,
hardware, solder etc - you now have the first genuinely
timplele parts source for the radio, communication, elec-

tronics, computer user.

Ambit International
200, North Service Road,

Brentwood,
Essex CM14 4SG
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mefln tip` (}1/'tti T K Electronics
for top-quality components, innovative kits

FAST SERVICE AND LOW, LOW PRICES

Prices do not include V.A.T. Add 50p P. & P
15% V.A.T. to total. Overseas customers add
£1.50 (Europe), E4 (elsewhere).
Access and Barclaycard welcome, Send s.a.e.
for price list and with enquiries.
Shop open: 9-5 (Mon. -Fri.), 10-4 (Sat.)

11 BOSTON ROAD,
LONDON, W7 3SJ
Tel: 01-579 9794/2842

0000
°00000000

THE KEY TO YOUR SECURITY

IS IN OUR LOCK LI-LIL
if you have problems with people tampering with your car,
electrical and electronic equipment, or if you are lust in a
habit of forgetting your door keys, we have lust the kit for
you

Our ELECTRONIC LOCK KI I includes a 10 way keyboard and a special IC which prov Ides k 750mA
output to drive a solenoid or relay I not supplied) when tour keys are depressed in the correct
sequence. This gives over 5,000 possible combinations! The sequence is pre -wired and may be
easily changed by means of a small plug and socket A "SAVE" function is also available enabling
the open code to be stored (especially useful in a car when rt is left in a garage for servicing as the
open code need not be disclosed I Size. 7 x 6 x 3 crns Power consumption is 40uA at SV to ISV
d.c.

At only E10,50  V.A.T., it will make a smaller hole in your pocket than a bunch of keys,

LOCK I.C.s
LS7220 with SAVE rnernoN [2.75
LS7225 with latched and momentary outputs and  tamper output C2.50
Electric lock mechanism 112.50

MINI KITS

These kits form useful subsystems which may
be incorporated into larger designs or used,
alone. Kits include PCB, short instructions and
all components.
MK1 TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense temperature 180°C
maxi and triac to switch heater. 1KW 14
MK2 SOLID STATE RELAY
Ideal for switching motors. lights, heaters. etc
from logic Optoksolated with zero voltage
switching. Supplied without mac Select the
required mac from our range. f2.60
MK3 BAR/DOT DISPLAY
Displays an analogue voltage on a linear 10
element LED display as a bar or single dot Ideal
for thermometers, level indicators etc May be
stacked to obtain displays
Flequiree 5-20V supply. £4.75
SAKS PROPORTIONAL TEMPERATURE
CONTROLLER
B ased on a new zero voltage switch IC, this kit
reap be wired to form a 'burst fire' power
controller, enabling the temperature of an
e nclosure to be maintained within 0.5°C.
Thumistor falter, causes output to switch off.
Temperature range ambient to 90°C. 3KW.

E5.56
MKS MAINS TIMER
Based on the ZN1034E Timer IC this kit will
switch a mein* load on or off) fora preset tine
Iran 20 minutes to 35 hours. Longer or shorter
periods may be reaksed by minor component
charges. Maximum load 1KW. 14-50

4

r
TRIACS

400V Plastic Case (Texas/
3A TIC206D
88 TIC2260
12A TIC236D
16A TIC246D
25A TIC263D

64 with Emir 04006LT
S A saOlaNd tab TXAL226B
Mee
rc 3021001cired That

0.6A/400V

49p
58p
85p
95p

190p

80p
65p
18p

110p

1----41.4 vlshe

E NEW NOT JUST ANOTHER CLOCK
V1

'4 A
but a PROGRAMMABLE TIMER KIT which can run your central
heating, burglar alarm, lighting, tape-recorder/radio and lots more.
Designed to control four mains outputs independently, switching
these on and off on selected days and times in a seven-day cycle.

DVM THERMOMETER KIT

Based on the ICL7126 la low power version of the ICL7106 chip) and a 3N chus
liquid crystal display, this kit will form the basis of a digital multimeter lonly a tem
additional resistors and switches are required details supplied), or a sensitive.
digital thermometer -50°C to 150"C/ reading to 0 1°C The basic kit has s
sensitivity of 200enV for a Lull scale reading, automatic polarity indication and are
ultra low power requirement - giving a 2 year typical battery life from a standard 9,,
PP3 when used 8 Wass day, 7 days a week

f1550 + VAT

_A

SPECIAL OFFER

r
orders must be moved before 30.11.81

'555
*0 31270
LIA37/
LIAM
LM3914

20 Or Fled LEDs

141.928

7.58 ML928

1.31 S5568

SN754/ /
1.95 T1138 IR Lees

1.00 IR Letts

1.2011.20 I

2.05

1.70

5 for 1.00
for .50p

Features include:
* 0.5in. LED 12 -hour display
* Day of week, a.m./p.m. and output
* Zero Voltage Switching Outputs
* 50/60Hz mains operation
* Battery back-up saves stored programmes and continues time

keeping during power failures (battery not supplied)
* Display blanking during power failure to conserve battery power
* 18 programme time sets
* Powerful "Everyday" function enabling output to switch every day

but use only one time set
* Useful "sleep" function - turns on output for one hour
* Direct switch control enabling output to be turned on immediately

or after a specified time interval
* 20 -function keypad for programme entry
* Programme verification at the touch of a button

To control your central heating, for example (including different
switching times at weekends), just connect it to your system, pro-
gramme it, set it and forget it. The clock will do the rest. There has
never been a clock capable of so much at this price.

CT5000K Timer Kit (includes all components, assembly and program-
ming instructions, and an attractive black case)

£45.00

REMOTE CONTROL COMPONENTS AND KITS

r1.13271 IR Entering Diode .36
SF54205 Photodiode Detector .10
SLOP IC Pulse Arne 1.70
SLISO 32 command Encoder/Transminer 2.40
S41..922 '0 -channel Receiver 3 Analogue

Outputs .20

ML927 16 -channel Receiver. 4 Momentary 81-7
nary Outputs 1.40

ML928 16 -channel Receiver, 4 Latched Binary
Outputs 1.40

ML929 16 -channel Receiver, 4 Latched Binary
Outputs 1.40

MUSS 16 -channel Receiver. 4 Momentary Bi-
nary Osisoulls 1.40

rangeClip-onPlastic Reflector for IR LEDs, increases
.20

MUMS A decode+ designed for model/toy control, providing a 2.speed drive motor and three -position
lallehodsleranng system ore vehicle with momentary action steering and a third motor, e g gun, turret.
wered. eie. Outputs a...a available for other facilities such as horn, turn indicators, headlights eIC [2.10

KITS **** KITS ***** KITS ***** KITS
MKS - Sono, Pr/re-Red TRANSMITTER A pulsed infra -red source which comes complete with a
handAsid plostic OA. Requires a 9V battery E420

- ISOldiltd RECEIVER Single channel, range approximately 20/1 Mains powered with a triac
MARIA b mild loads up to 500W at 240y a c but can be modified for use with 5.15V d c supplies
assIsreiums_s of Was outputs 10.00
Iq - COOml Wm -1W TRANSMITTER. Based on the SL490, the kit includes 2 IR LEDs, measures only

2 e 13 awe old nom ma a 91/ IPP31 battery. E5.80
- 49188, KEYBOARD For use with MK8 Kit E1.90

VIEW - 14989y KEYBOARD for use with MK8 kit, to generate different codes for decoding by the
YLIIIVI0819188/980 0111K12 tru E5.40
OROS - 10491180enns1 IR RECEIVER with 3 analogue outputs 10 10V / for controlling such functions
as Iwo 19.1080a volume. tone. etc Other functions include an on/standby output and a toggle
AAR& ROM. 9185, be used for sound muting. Based on ML922 decoder IC, includes its own mains

X72 £12.00
- 14541sawerel IR RECEIVER For use with the MK8 kit with 16 onroff outputs which, with further

. 9911mesessiy. such as relays. will swrtch up to 16 items of equipment on or off remotely Outputs
--ira V Iseelke0 or momentary, depending on whether the ML926 or ML928 is specified Includes its

£11.950,410, SAIVOIV
 At - KEYBOARD For use with MK8 and MK11 kits Transmits programme step and

- 3 mute normalise analogue Outputs, and on/standy 0±35..4

MEMORIES & MICROS
2114
2708
2716
2732
4116
6810
6821P

1 35
225
265
760
1 40
1 40
1.85

280A CPU
M6802P
8035L
280A CTC
280AP10
6850P
6852P

5.00
5.50
4.00
400
400
1.15
3.00

INTEGRATED CIRCUITS

555 Timer
556 Dual 555 Tuner

4201

7410p Amla 19p

441110110k

AD j590e,,,eCor:,,e C

275
AV -5 t224 Ctoti
AY.51230 Clock Timer
AY31270 Thermometer
CA3OBO Tranuonductance Op Amp
CA3130 CMOS Op. Amp
CA3140 CMOS Op Amp.
ICL7106 DVM (LCD drove)
CM755 CMOS 555 Timer ,79
LM377 Dual 2W Amp tee
LM379$ Dual 6W Amp 3.50
LM380 2W Audio Amp .so
LM382 Dual low -noise PreAmp 1.00
LM386 250mW Low Voltage Amp .75
LM1830 Fluid Level Detector 1.50
LM2917 FV Converter 114.pinl 1.00
L M3909 LED Flasher/Oscillator .60
LM3911 Thermometer 1.20
LM3914 Dot/Bar Driver (linear, 2.10
LM3915 Dot/Bar Driver dog I 2.20
LS7220 Electronic Combination Lock with

"Save" feature 2.75
LS7225 Electronic Combination Lock with

tamper output 2 60
MM74C911 4 -digit display controller 650
MM74C915 7.segment BCD Converter 96
MM74C926 Counter/7-sag output 4 50
S566B Touchdimmer 2 50
SL440 A C Power Control 1 76
SL441 Burst Fire C,pntrolier 1 35
SN76477 Complex Sound Generator 1 75
TBA800 SW Audio Amp ss
TBA810AS 7W. Audio Amp 1.00
TM51171 Clock/7-day Timer 8.50
Data for TMS1 121 50
TDA1024 Zero Voltage Switch 120
TDA2020 20W. Audio Amp 2.85
TOA4290 D C Controlled. Base, Treble and

Volume Pre.Amp 1.98
71081 J.FET Op. Amp .37
TL082 Dual JFET Op Amp .60
TL084 Quad J-Fet Op Amp 1.00
2N414 A M Radio .98
2N1034E Timer 110
Most ICs supplied with Data Sheet
Data Sheets only per device

2.60
450
8.20
.72
.75
43

7.00

.10

TTL 74LS
Pr-lS00 12 LS38 16 LS126

LS01 .12 LS40 14 L5132
LSO2 .13 LS42 40 LS160
LSO3 .13 LS47 42 LS161
LSO4 .14 LS51 15 LS162
L505 .15 LS54 15 LS163
LSOB .15 LS55 15 LS164
LSO9 Is LS73 20 LS165
LSIO .14 L574 18 LS166
LS11 .15 LS75 27 LS173
LSI2 .15 LS76 21 LS174
LS13 .27 LS85 .64 LS191
LS14 .441 LS86 .10 LS192
1.515 .15 LS90 LS193
LS20 .14 LS93 37 LS196
LS21 .15 LS95 .441 LS197
L522 .15 LS107 24 LS279
L526 .18 L5109 24 LS365
LS27 .15 LS112 .24 LS366
LS30 .14 LS113 24 LS367
LS32 .15 LS114 24 LS368
LS37 17 LS123 .51

YOU MUST HAVE BETTER THINGS TO DO
r than getting up to switch lights on when it

gets dark Our Lamp Dimmer Kit with
iNFRA RED REMOTE CONTROL will enable

to switch the lights on or off, and set the
,pitness, at a push of a button without
rung your armchair, water bed, etc. Not
se will you save time but it has also been

smated that the savings in shoe leather
si carpet wear alone would pay for this
at in approximately 1 3697 years or morels

This unit has, of course, consideraole
practical uses, especially for the old. infirm
and disabled. It works like a conventional
dimmer, enabling you to switch the lights on
Of off, or to dim to whatever brightness you
require. by touch or remotely using the
hand held infra red transmitter. When
assembled, it fits into a plaster depth boa to

replace yOlii conventional switch or &rmer
with no rewiring and will control up to 300w
of lighting. TDR300K Demmer Kit [14.301

41.." and MK6 Transmitter Kit 14.20
1

We also still sell our highly,popuiar TD300K
Touch Dimmer Kit at 0.00 and the LD300K
rotary,controlled Dimmer Kit at only 3.50
(pus V A T to above prices/
AN kits contain all necessary components
and full assembly instructions. Y. only
need a soldering iron, cutters and a few
hours

V. -

n
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WILMSLOW]
The firm for Speakers

TRI1

HI-FI
DRIVE
UNITS

AUDAX HD12 9025
AUDAX HD100025
AUDAX HD11P25EE.,.:
AUDAX H02ce 2-s-4
AUDAX HC 234-
AUDAX HC:4545-:
AUDAX WFR15S
COLES 4001
COLES 3000
COLES 3100
COLES CENG° II,
CELESTION RF130C
CELESTiON14£20ix
DALESFORD
DALESFORO 030 1/C
DALESFORD DSO 153
DALESFORD DSO 153 poy--ser
DALESFORD D50200
DALESFORD 050 20C pory-e
DALESFORD D100 250
DALESFORD 0300
DECCA Lo -c_- --
ISOPRON e

!SOPRON '

JORDAN 5:- - -

JORDAN
JORDAN
JORDAN A-
KEF TV
KEF 8110
KEF 8200
KEF 8139
KEF DN12
KEF DN13 S":
KEF DN1 3 SP' :."
LOWTHER PM6
LOWTHER PM6 Mk
LOWTHER PM'
PEERLESS KC' -
PEERLESS DT13e.;--
PEERLE SS K040MRF
RICHARD ALLAN CGIT E14.25
RICHARD ALLAN CG12T Super E30.95
RICHARD ALLAN HP1213 £35.75
RICHARD ALLAN 0720 E10.75
RICHARD ALLAN DT30.__ ........ £11.50
SEAS H107 £8.95
SEAS H211 Ferrolluad £10.95
SHACKMAN ES Units. pa £136.00
SHACKMAN ES wit" Cabs £170.00
TANNOY DC386 £199 00
TANNOY DC316 £159 00
TANNOY DC296 £118.00
VOLT 8250 £58.00
VOLT 10in ABR £32.00
VOLT 8220 £49.00
VOLT 8in ABR E25 00

3' OF WILMSLOW
The firm for Hi-Fi
5 Swan Street,
Wilmslow. Cheshire

SWIFT

PA GROUP &
DISCO UNITS

01 75 CELESTION G12/50TC £19.50
03 75 CELESTION G12/80CE f24.50
El 50 CELESTION G15/100CE £37.95

£14 95 CELESTION G15/100TC £38.50
£12 95 CELESTION G18/200 £64.75
£21 95 CELESTION G18/250 £81.75
E23 95 FANE Classic 10/100...E17.50

E7 65 FANE Classic 12/50._E15.75
E7 65 FANE Classic 12/100 £21.75
E7 95 FANE Classic 15/100 E29.75

£1495 FANE Classic 15/150._......£38.50
E13 60 FANE Classic 15/200 E44.00
£13 60 FANE Classic 18/200 E47.95
03 95 FANE Classic 18/250 £51.75

£11.95 FANE Disco 100/2 E28.75
£12 .95 FANE Guitar 100L £26.75
£15.25 FANE Guitar 1008 £27.50£12.95 FANE PA 100...£26.75
£15.25 FANE Bass 100... £39.00
£29.95 FANE Studio 12L, 128 E45.50
£35 75 GAUSS 12in. models £146.00
£89.95 GAUSS 15in. models £162.00
£8.25 GAUSS 18in. models £220.00
03.75 GOODMANS PP12 £22.50

£31.50 GOODMANS D112 £25.50
E31.90 GOODMANS GR12 £24.95
£28.50 GOODMANS Hifax 50HX £21 85
E10.50 GOODMANS Hifax 100HX E24.50
£9.45 McKENZIE C12/100GP E24.45

E12.25 McKENZIE C12/100TC E24.45
£13.50 McKENZIE C12/100 Bass E24.45
£27.75 McKENZIE C12/125GP £39.95

E9.95 McKENZIE C12/125TC E39.95
£7.75 McKENZIE C12/200 E54 25
£6.95 McKENZIE GP1S E35.10

.....083.00 McKENZIE TC15 £35.10
E87.75 McKENZIE C15 Bass... E59.60

McKENZIE C15/200 £63.25
£11.50 McKENZIE C10/100 £22.50
£10.95 MOTOROLA Piezo 31/2in E4.50
£14.75 MOTOROLA Piezo tin 6in E8.75

RCF L12P24 £63.50
RCF L12P11C £82.75
RCF L15P03 E68.95
RCF L15P/100A £85.50
RCF L15P/06C .. E87.75
RCF 1VV101 £39.95
RCF TW25 £21.95
RCF TVV105 £18.75
RCF H2010 Flare £8.75
RCF H4823 Flare £32.50
RICHARD ALLAN H08, HD8T ... E21.25
RICHARD ALLAN H010, HOlOT £22.95
RICHARD ALLAN HD12P £31.25
RICHARD ALLAN HD12 Super E41.75
RICHARD ALLAN HD15 £55.25
RICHARD ALLAN Atlas 18 E99.75

WILMSLOW
AUDIO
KITS FOR MAGAZINE DESIGNS etc

Kits include drive units, crossovers,
BAF long fibre wool. etc., for a pair of
speakers
Carriage £3.95 unless otherwise stated.
Prices per pair.

Everyday Electronics EE70 £144.00
Everyday Electronics EE20
Hi-Fi Answers Monitor £148.00
Hi-Fi for Pleasure Compact Monitor

£118.00
Hi-Fi for Pleasure ECM inc. foam, felt

panels, etc. £77.50
Hi-Fi News State of the Art £205.00
Hi-Fi News Midiline £119.75
Hi-Fi News Miniline £49.00
Hi-Fi News Tabor with J4 Bass Units

£99.00
Hi-Fi News Tabor with H4 Bass Units

£73.50
Popular Hi-Fi Boxer £299.00
Popular Hi-Fi Boxer Cabinets, pair

£109.00
Popular Hi-Fi Jordan System 1 £120.00
Popular Hi-Fi Mini Monitor f84.00
Practical Hi-Fi PRO9TL inc. felt panels

and level controls £156.75
Practical Hi-Fi BSC3 £68.00
Wireless World T.L. Kef Units .... £125.00
Flat -pack Cabinet Kits are available for
LS3 Micromonitor, BSC3. HFP Compact
Monitor, EE20, EE70, Wharfedale E50,
E70. E90 (also E90 in Pro disco style).
Wilmslow Audio BA1 Sub Bass
Amplifier/Crossover Kit 07.95

plus £1 carriage

All prices include V.A.T. at t5% and are
correct at 1-7-81

Everything in stock for the
speaker constructor!
BAF, Long Fibre Wool, Foam,
Crossovers, Felt Panels,
Components, Speaker Stands
and Brackets, etc. Large selection
of Grille Fabrics (send 30p in
stamps for fabric samples).

Building speakers
is easy

with the new
WILMSLOW AUDIO

FLAT -PACK
CABINET KITS!

CARRIAGE & INSURANCE
Tweeters Crossovers
Speakers
tin to 61/2in

70p ea

90p ea
Bin to 10in 0.10 ea
17%13" r, sr r E2 ea
15m E3 ea

E5 ea
Speaker kits E3.95 pr
Mag Design Kits £3.95 pi

unless otherwise stated

ALL PRICES INCLUDE V.A.T. AT 15%
AND ARE CORRECT AT 1.7.81

Send 50p for our 80 -page catalogue (or price list only free of
charge) packed with pictures and specifications of speakers, kits,

cabinets, crossover, mics, amps, mixers, grilles, effects, etc.
Export catalogue £1 or $3 U.S.

Telephone 0625-529599 for speaker drive units, kits. P.A.equipment, mail order
enqiries, and all export enquiries
Telephone 0625-526213 for Hi-Fi equipment and complete speaker enquiries.

Lightning service on telephoned credit card orders

SPEAKER
KITS
Speaker Kits. Prices per pair. Carriage
E3.95 unless otherwise stated.

COLES Nimbus mounted -on Baffle.. 069
DALESFORD D including Cabinets

£89.95
DALESFORD D Major inc. Cabinets

f139.00
DALESFORD Rock Kit inc. Flatpack

Cabinet Kit E73.50
KEF Ref. 104AB (carr. E5) £133.00
KEF Cantata £199.00
LS3 Micromonitor £84.00
LS3 Micromonitor inc. Cabinets, etc

£103.95
LOWTHER PM6 Kit E132.75
LOWTHER PM6 Mk. I Kit E139.95
LOWTHER PM7 Kit £199.00
RICHARD ALLAN Tango Twin £58.00
RICHARD ALLAN Maramba Triple 8

£83.00
RICHARD ALLAN Charisma Triple

£119.50
RICHARD ALLAN RA8 . £67.50
RICHARD ALLAN RA82 £106.50
RICHARD ALLAN RA82L £116.50
RICHARD ALLAN Super Sarabande II

£169.95
SEAS 223 E42.50
SEAS 253 E67.00
SEAS 403 £79.95
SEAS 603 £134.95
SEAS Disco 47 £167.50
SEAS Disco 47 Cabinets

assembled (car, £151 f167.50
WHARFEDALE Denton XP2 £31.45
WHARFEDALE Shelton XP2 E40.40
WHARFEDALE Linton XP2 £56.20
WHARFEDALE L60 £52.50
WHARFEDALE L80 02.00
WHARFEDALE L100 £87.00
WHARFEDALE E50 £129.00
WHARFEDALE E70 £160.00
WHARFEDALE E90 £249.00
WILMSLOW Audio WE50 Total Kit -

Wharfedale E50 Kit plus WE50 Flat -
pack Cabinet Kit including Reflex Port
Trims, Acoustic Wadding Grille Fabric,
Nuts. Bolts, Terminals, etc., pair £182

Carriage Oil
WILMSLOW Audio WE70 Total Kit as

above but with E70
£220 pair Carriage E8

WILMSLOW Audio WE90 Total Kit as
above but with £90. pair E330

Carriage £10
WILMSLOW Audio WE90 Pro Total Kit -

Wharfedale E90 Kit plus WE90
Flatpack Cabinet Kit including Reflex
Port Trims, Acoustic Wadding Grille
Fabric, Heavy -Duty Handles, Castors
with Brakes, Protective Corners, Black
Vynide Cabinet Covering, Input
Panels, Protective Fuses. Nuts, Bolts,
etc. An ideal high -quality disco
speaker for amplifiers up to 150 watts
(disco) or 200 watts (domestic Hi-Fil,
each £187

Carriage £8
or £369 pair; carriage £10

, pair,

WILMSLOW
CAMDCO
The firm for Speakers

35/39 Church Street,
Wilmslow, Cheshire
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ELECTRONIC 1GN1T1QN
KIT

4 r

TOTAL ENERGY DISCHARGE electronic
ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE higher output voltage under all
conditions.

IMPROVED ECONOMY no loss of ignition performance
between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system's ability to fire fouled plugs.

ACCURATE TIMING prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE - immune to contact bounce and
similar effects which can cause loss of power and roughness.

PLUS
SUPER POWER SPARK 3'2 times the energy of ordinary

capacitive systems - 3',6 times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems - essential for use on modern cars with weak fuel
mixtures.

BETTER STARTING full spark power even with low
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voltage triggered tachometers.

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine's
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter 'spikes' on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components - plus the 'ultimate insurance'
of a changeover switch to revert instantly back to standard ignition.

IN KIT FORM it provides a top performance
electronic ignition system at less than half the price of competing ready -
built systems. The kit includes everything needed, even a length of solder
and a tiny tube of heatsink compound. Detailed easy -to -follow instructions,
complete with circuit diagram, are provided - all you need is a small
soldering iron and a few basic tools.

AS REVIEWED IN ELECTRONICS TODAY MAGAZINE
JUNE '81 ISSUE
Quote "the kit is very impressive"

"well written instructions and a good performance".
"Exellent value for money. Highly recommended".

FITS ALL VEHICLES, 6 or 12 volt , with or without ballast
NEGATIVE EARTH ONLY
OPERATES ALL VOLTAGE IMPULSE TACHOMETERS

Some older current impulse types (Smiths pre '74) require an adaptor -
PRICE £2.95

STANDARD CAR KIT £14.85
TWIN OUTPUT KIT £22.94

PLUS £1
U.K. P.&P.

Fur MOTOR CYCLES and CARS with twin ignition systems
Prices include V.A.T.

ELECTRONIZE DESIGN
Magnus Road, Wilnecote

Tam worth, B77 5BY
Phone (0827) 281000

ruscurcus
! VISA

DIMENSIONS: Length 12.5 cm
Width 8.9 cm
Height 4.3 cm
Lead length 100.0 cm

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

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

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

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

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

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

TYPICAL SPECIFICATION

SPARK POWER (PEAK)

SPARK ENERGY
(STORED ENERGY)

SPARK DURATION

OUTPUT VOLTAGE (LOAD 50pF
EQUIVALENT TO CLEAN PLUGS)

OUTPUT VOLTAGE (LOAD 50pF + 500 K(1
EQUIVALENT TO DIRTY PLUGS)

VOLTAGE RISE TIME TO 20 KV
(Load 50pF)

TOTAL ORDINARY
ENERGY CAPACITIVE

DISCHARGE DISCHARGE

140 W 90 W

36 mJ 10 mJ
135 mJ 65 mJ

500 pS 160 pS

38 KV 26 KV

26 KV 17 KV

25 NS 30 IA

TOTAL ENERGY DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems.
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INFRA RED .NIA Z.; £ Z DNVERTE'. -.pelf ICV144/ %"Qr
Requires singes bow Potent 3KV m IRV sum*. kremidualY
boxed. With data nue ea 10 allflea
INFRA RED QUARTZ LAMPS_ 23/14/ 520 Wags Site 13% 

" dia. L1.50 se. 10 oRt1111.
240V 1680 Watts Sias 22 'A x - dia 0 ea. 10 oft L55.
AMPHENOL 17 way dramas nw:sint edge connectors 0.1
connectors 0.1 apaca.g116 as
I.E.C. MAINS LEAD. Moulded i.3irscat tat pew 515p es
10 off ES.
FANS 115V 13 Wart Sae 3 s.  3 y x IN- Secondhand
E2.50 ea.
CENTAUR FANS 115V 4'a  4'*  1% f4.50 ea
Secondhand E2.50 as.
DELAY LINES 50 menage= Grand -in -out Sae 2  7 16
x 5/16". New 25e. es 10 or CL
PULSE TRANSFORMERS. Svd 1r Salt S 5 16 5."
Secondary canoe tapped fee. Samoa 1or Thee for towering
20p ea. 10 off E1.I0, /CC co' CI%
MOTORS 12V DC wet. pules E: saffIccrell:csa: speed control.
New El ea. 10 off El
LEDEX ROTARY soLeacieDs DC No aselc.r, assembly.
16p ea. 10 off Et 100 of Et
DIAMOND H CONTROLS RCTARY SMOTCH Seigle pole 10 way.
Printed circuit moi...f.t. NM.. lip a .00 off O. 1000 off EEO.
REMO TV TYPE V- Tao -go voltage outputs &
focus El ea 10 oo Ell
DON'T TAKE CfA CES .. tine Propel BCC Cable 10p metre.
E7.50 100 metres PC*2 £2.
RAPID DISCHARGE CA-P.6700Se -ft 4AV (15 each. p&p E2.
HUNTS CAPACITOR ' 3c. 2)C Wlig Size 116" dia
x 3". £1.25 ea for Ell

E.H.T. CAPACITOR SOO pf SIC* mot_
DECOUPLING CARS 0 ZirMe ttV. C Olinkt 0.047250V:
330p1. 100 off one type El
CAPACITORS M at Sp eft.. 3300601-. 220nt 250V; 0.01mfd
160V; 0.1 of 4013V
TANTALUM BEAD CAPAOTORSI2of 20V 10 off ft 100
off £7.50.300u! 6 3se as
TANTALUM CAPACITORS. 22add eV; 39rntd 10V; 22mfd 35V.
All 10p 100 off £7.50
GEC 4 Button J.-. -row CLAD ea 10 oft E12.

GEC 6 Button UHF/VHF TUNER. £2 ea. 10 off £15.
SOLID STATE UHF TUNER 38MHZ El ea. 10 off ES.
RANCO 250V 18A THERMOSTATS with Control Knob
calibrated 50200°C. £2.50 ea.
MICROPHONE.'EARPIECE INSERTS. Ex Min. Brand New
wrapped. 75p ea. 10 off £6.
TRANSFORMERS - All Brand New.
Auto 240V Input 115V 1 Amp output £1.25 ea.
240V Input Sec 6V 1.86A. Size 2'h x 2 x 2". Good quality
£1.50 ea.
240V Input Sec 12V 100MA. Size 60 x 40 x 42 mm 50p ea.
240V Input Sec 12-0-12V 50MA. Size 53 x 45 40mm El ea.
115V Input Sec 5V 250MA Size 111/16 x 1 x 1 'A". 2 for 50p
240V Input Sec 2 windings 12V and 24V 1 Amp. Size 2 IS x
2 x 2" E2 ea.
Sub -Min 0-120.240V Input Sec 12-0-12V rated 4VA. 75p ea
10 off £6, 100 off £45.
TOROIDAL 0-115-230V Input. Output 13.5-0-13.5V rated 8VA.
E1.70 ea. 10 off E15.
TOROIDAL 0-120-240V Input. Output 0-12V; 0-12V IOVA per
winding. Encapsulated. Identical to R.S. Components at C9.40.
OUR PRICE E5 ea.
TELEPHONES - P&P £1.50 ea. 5-10 units £6. Over by
arrangements.
706 style Black, Grey, Blue, Green E5.50 ea. 10 off £45.
Discoloured E4 ea. 10 off E27.50
746 style Black or Greay £7.50 ea. Older Black style E2.50 ea
TRIMMERS Sub -min 0.25-1.25pf; 1 4.5pf; 7-45pf. All at 6p ea.
PC MOUNT POTS. Wire wound with knob. 200ohm Et 10
ohm. 10p ea. 100 off O.
HONEYWELL HUMIDITY CONTROLLERS 50p ea. 10 off E4.50
THYRISTOR TIMER. Solid STate. 15 secs adjustable (reset).
7 pin base 50p ea.
4 DIGIT 7 SEGMENT DISPLAY. Good brilliance at 1 5V.
15 connections £1.95 ea.

MONANRO SIAPLY type MAN 101A0.3" display 75p ea.
FILAMENT DISPLAY 7 Segment DIL 16 pin 5V at BMa per
segment. Char height 9.2mm As new. Connections supplied
50p ea.
PUSH BUTTON CIRCUIT BREAKER. Small Compact 3 ratings
0.8; 1.8 oe 10Amp. 751) ea.

A MUST FOR THE COMPUTER OR VIDEO MAN
CONRAC 14" MONITOR. Solid state sync plus video

input sockets. Not cased. Used but tested.
£35 each. Carriage £6

Other monitors available including colour. Please enquire

CREED MODEL 75
Printer with keyboard. Late model.

Only 125 each
Receive Only £18 each. Carriage C6

ifi':..,1 '11 , ' : 1 I

80 characters x 13 lines; 600: 1200 baud;
RS232; standard 240 volts input; screen size 9

inches. Very good condition. Tested.
E70 each. Carria.e at cost.

GENERAL PURPOSE OSCILLOSCOPE TECH TYPE TO -2
Single beam. Size approx 6 x 7 x 9%in. Weight 7lbs

Ideal for the beginner or school user.
ONLY £49.50 each P&P £3

SINE & SQUARE WAVE AUDIO GENERATOR
Type TE22

20HZ-200KHZ Portable As npv,
ONLY E55 each P&P £3

MULTIMETER
Russian type 4324 AC/ DC volts; AC DC.

current; ohms, etc. Brand new, boxed,
f12.50 each P&P f2.50

RADAR AERIALS
Rotary, complete with Waveguide Couplers.
These are brand new, Ministry boxed. Very
impressive. Dish diameter 27 inches

E65 each. Carriage E6

METROHM INSULATION AND CONTINUITY TESTER 500 volts
Portable. Battery Operated. Standard 1,7 (Battery not snooker()

Complete with earryitp case. As new £40 ea.
Used lan good condition 125 ea.

As above but 250 volts. Used F17.50 se P&P £3

MINIMUM OROS OF GOODS f3. MINIMUM PACKAGING Er POSTAGE f1.50. VAT at 15% MUST be added to TOTAL of GOODS Er PACKAGING
BUT P"...EASE ensure sufficient monies is sent to cover PACKAGING and Postage to avoid delays in us dispatchingyour order

CALLERS .' STRICTLY BETWEEN 9am-lpm and 2-5pm Monday to Saturday inc. BARCLAYCARD VISA) and ACCESS taken. Otfiaal orders welcome

CHILTMEAD LTD
NORWOOD ROAD, READING TELEPHONE NO READING 669656

past Reading Technical College in King's Road then first right - look on right for door with "Spoked Wheel

crke (finest fiers ieserve tie (finest (Kits
The Electronics Today System A, designed
by Stan Curtis comprises two monophonic
Class A Power Amplifiers and a modular
pre -amplifier of such superlative
performance that they stand comparison
with commercial products in any price
range.

cfiraitkwaite KITS

* are approved by the designer
* use the finest quality components
' offer a unique "get you out of trouble"

service and full technical support.
* offer a unique post -assembly testing

service

Complete Kits
(Part Kits available)

Pre -Amplifier £76.90

Mono Power -Amplifier C221.95
including VAT (carriage extra).

Details and price list from:

cfiraitkwaite KITS

215, High Street, ()fiord ('luny,
Huntingdon, Cambs. ((480) 811659
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n COMPUTER WAREHOUS
RAM AND -EPROM NEW LOW VAT INCLUSIVE PRICES

2716 5v Rail 16-00 4116 200 NS 16KX1DYN. E19-95
2716 3 Rail 11.60 2114L-3 300 NS 1KX4 ST Shoe (22-50
2708 450 NS (4-60 2102L-3 650 NS 1 KX1 ST. S for E 5-50
2708 Ex Equip 12.26 ThAS6030.1L 300 NS 4KX1 DYN forE 9-95

All devices full spec and guaranteed. Bulk enquines welcome.

TELETYPE ASR33
I/O TERMINALS

From f195 V
 CAR

AT

Fully fledged industry standard ASR33 data ter
mina' Many features including ASCII keyboard
and printer for data I 0. auto data detect circuitry.
RS232 serial interface. 110 baud. 8 bit paper tape
punch and reader for off line data preparation and
ridiculously cheap and reliable data storage Sup
plied in good condition and in working order
Options Floor stand (12 50  VAT

Sound proof enclosure £25 00  VAT

EQUIPMENT CASES
GIVE

YOUR
M.P.U.

A HOME
ONLY

- £9.95
Superb professional fully enclosed, made for the
G P 0 to the highest standard., offered at a
fraction of their original cost they feature
aluminium sides, hinged removable front panel,
which can be secured by 2 screws to prevent
prying fingers All are finished in two tone G P 0
grey and although believed brand new may have
minor scuff marks/scratches due to bad storage
Dimensions 16-D x 6 Yr "H  143:"W

NATIONAL MA1012 LED
CLOCK MODULE

*12 HOUR
* ALARM
*50/60 HZ
The same module as used in most ALARM/CLOCK
radios today. the only difference is our price' All
electronics are mounted on a PCB measuring only
3' 11. and by addition of a few switches and 5/16
volts AC you have a multi function alarm clock at a
fraction of cost Other features include snooze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor. modulated alarm output etc.
Supplied brand new with full data only
Suitable useelormer (1.75. £5.25

MAINS FILTERS
Protessonel type mans Mews as used by -Mon Frame
Manufacturers deal for curing those unnerving hang ups
arn data gInches ht ore now and cure your problems'
Suppressron Devices SD5 Al 0 5 amp £6.95
Corcorn irc F1900 30 amp E13.95 + pp E1.00

MUFFIN FANS
Leap rew ialoprof Car rag ROO* with our tested at equipment
-Mae Foe Owe semi wimp and easel mounted Ayeable

eager 110 VAC. 11.116.1, Sep OR 24/h AC ES.15  pp
My DREFINIONS 4i. .44 I 1

t it' 1 HON IC
t'011,1PoNt NTS
ti t OIL 1PMIF NT 66Z

DISCOUNT
Due  t -awes bulk purchasing programme
weer" e,ar..000 .4 No Levy you the best possible
bargpens. rw NMI 1100101010 of I C s, Transistors.
ROOF^ CaPSI. P C 6 s, Sub. assemblies, Switches.
tc eae sjorgejo le 0.0 reeNixements Because we

Owl hew 01011ment Kocas of any one item to
indulge ars ate ads we ant packing all these items
who " SAIMAA PARCEL OF A LIFETIME-
ThomeereAs os ccemponert rs at giveaway prices,
Guireeemed s:1 be mar", et oast 3 tomes what you
Pee Pius we amen nrcx.sie something from our ads
t00 Let2108:11:00 olove Sec by weight

2.26f &75-ipf125 Skis f 6.75+ pp E1.80
llik f11.79- pp f2/5 Nit f 19.99 + pp f4.75

ICL TERMIPRINTER
300 BAUD TERMINALS

111111111

PRICES
REDUCED

) 1111,---;- N ONLY

\
E295
 CAR
+ VAT

Made under licence from the world famous GE Co
The ICL Termiprinter is a small attractive unit with
so many features it is impossible to list them on the
space available, Brief spec as follows. RS232
serial interface switchable baud rates 110, 150.
300 130 cps'. upper and lower case correspond
ence type face standard paper almost silent run
fling, form feed electronic tab settings, suited for
word processor applications plus many more
features Supplied in good condition and in work
mg order Limited quantity

NOW OPEN
MONDAY -SATURDAY

9.30-5.30
n stock now test equipment, microprocessors,

t etypes,

transformers, power supplies, scopes, stg
yen's, motors, peripheral

equipment,
tools, components,

vanacs, keyboards,

transistors, m4croswitches,
V D.U's sub -assemblies

+ thousands of

other stock lines. Just a mere fraction of our vast range, is

displayed below: 100's
of bargains tor callers.

MPU
EXPERIMENTORS
5v 1 2v - 1 2v+24v
POWER SUPPLY

Ora again eve an en Poor to Me Os woe Power
Supply Uret ant hope to setelb molt or via dwous
c:usionws who ion disappoint Ow we sold an du to
*nerd last try day AIM adonis& These into may lust
No id been made la your ials they consist of a sarni

andesed down measuing 160mm i 120mrn s 350mrn

contareg al Ikon eleceorecs to grve de tolowirg tar
Naar art that omit prod outputs of
+ Sv 2 +moo DC + 12r c- 800 ma DC

-12v a 800 ma DC 24L m 350 ma DC

nett theft rot enough a hay fbeing5y output a 50 rriaDC

Mich may be sensed to pre a hest of of., voltages Al
outputs are brought out to de hat panel MI roman had

sedate and en also duplicated at En rut at shun Awg
Wes Urvis accept stendad 340s AC mare out They are
es GPO and may leye mnor sondes Sr dv tent pones

to en sold maid an in goat stem, coolion
16.50 /Kb + £2.50 p-i-p omelette well mut

and coo:sere Int Tambov guarantied HURRY
WHILE STOCKS LASTII

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX 280 MICROPROCESSOR CONTROLLED

LX180L MATRIX PRINTER
A massive bulk purchase enables us to offer you this

superb professional printer at a fraction of its recent
cost of over E2000. Utilising the very latest in

microprocessor technology, it features a host of
facilities with all electronics on one plug in P C B Just
study the specification and you will instantly realise it

..,41101111111 meets all the requirements of the most exacting
;,;%.;;; professional Or hobbyist user

STANDARD FUNCTIONS Ir Full ASCII character set * Standard
ink nbbon * RS232/V24 serial interface - 7 dal controlled baud rates up

to 9600 * 194 characters per line * Parallel interface * Handshakes on serial and parallel
ports Ir 4 Type fonts italic script, double width, italic large. standard * Internal buffer
* Internal self test * 170 CPS * Variable paper tractor up toI75' wide * Solid steel
construction * All software in 2706 eproms easily reconfigured for custom fonts etc

All this and more not refurbished but BRAND NEW At Only £525 - VAT

+ carriage and ins E111.00 + VA
OPTIONAL EXTRAS * Lower case 05 CO *16X buffer 0000* Second tractor for
simultaneous dual forms EB500 * Logabax maintenance PO A

SINGS HARD DISK DRIVES
Another major purchase allows us to bring you the prolesstonel technology of hard disk drives at
a once you can now afford Just imagine absolutely masses of correct data transferred °. saved
on vow system by the rime your finger leaves thecarrege return keys All doves offered are made
to the highest professorial standard by the DRE Co perhaps the largest of UK OEM peripheral
manufacturers All components are batch selected to obtain the utmost relrebery and after
having run two series 30 and a 4000 drive continuously 24 hoursa dayfor over a year without a
single read/wme error we can most certainly vouch for the quality.
DIABLO/DRE series 30. Fully refurbished this 2.5 MB drive accepts 2315 exchangable lea
removing top cover) diskcanndges Sectoring is a feature of the disk peck and nay range from 8-
48. Fully DEC RK05. Nova. Texas system compatable Requires + Et -15v DC Supply

 ries 30 Drive f475 VAT Series 30 Front Loader £695 - VAT
DC Power Supply for 2 series 30 s El 25 + VAT
DRE 400013Senets Model 4044 Technology at its finest this drive currently manufactured
by DRE features 10 MB s of on line storage spin into two disk planens 1, 5 MB hired and I top
bad 5 MB type 5440 eschangabie cartridge Features. DC dine motor. built inn, conditioning
system, write protect mains powered, etc. Suppled Brand New and Boxed complete with
Manual and Rack Slides
Fully Ampex. Hawk. Wangs, Nova compatible.
Manufacturers current price C3100, our price E1495 - VAT

F Or DEC compatabniyor alternate sectoring pease enquire, X ylogic s DEC LSI 11 controller for
4 $30 or 2 4000 drives £850+ VAT Newton Labs S100controller for4S30 or2 4000E625
+ VAT Controller for TRS80, PET. APPLE, price to be announced
NEW 231 5 12 sector disk pecks E40 + VAT
NEW 5440 any sector packs £48 + VAT
ORDER NOW?! These prices may never be repeated Specialist carriage S30 (15.00 + VA
4000 E20 + VAT

00 00O Oillie
0 0 e

0.0 11,0041

O. *00

ELECTRONICS
Dept. ETI, 64-66 Melton Road, Thornton Heath MAIL ORDER
Croydon, Surrey - Tel: 01-689 7702 or 01-689 6800 INFORMATION
Unless °Moose stated at prices inclusno of VAT. Cash with order Minimum
order value E2.00 Prices and Postage quoted for UK only. Where post and
Picking nut indicated please add 60p per order. Bona Fcla account orders
minimum £20.00.Export and trade enquiries welcome Orders despatched
same day where possible 3% surcharge on Access and Barclaycard orders

HIGH SPEED
DATA MODEMS

A sup* pace el augaseeng made by SE Labs Lai la

ro es, paid esse he Pe GPO the Kern It s a
seceorso Oaten ke aw m DATIL 2412 swam a
Mr date his Mary lesees obis swedwele V26
nulteseen. 2400 bad M doles 600 1201 sento
auto answer 4 wee a 2 was coeston Sal teal LED
we. Weston CMOS wham, oder corestoot
11000 COO or £700 eads BaYud brand nee
wed complee with MU it
£185 00 . £9.50 caw + VAT
'Perrroam may be round fa consehen r PO Net

PERTEC
PERTEC TAPE DRIVES

7 track 6840 - 75-25 £175.00 +
AT
track 6840 - 9-25 £295.00 +

AT
Phone for more details

tx
STOCK SOFTY

EPROM BLOWER
Software development system invaluable tool for designers.
hobbyists. etc. Enables open heart surgery on 2716. 2708 mt.
Blows copies reads EPROMS or emulates EPROM/ROM/RAM
.n situ whilst displaying contents on domestic TV receiver. Men
other features £115 + car, + VAT. Optional 2716. 2716

Funcoon Card £40 + VAT. IT'SO E20 + £1.50 can. +VAT.
Wine of phone for more details.

9" VIDEO
MONITORS

Ex -equipment 9" Motorola VideoMonitors 75 ni
composite input tested but unguaranteed.
£39.99 +£7.50 carnage + VAT. Complete with
circuit.

SEMICONDUCTOR
'GRAB BAGS'

Mixed Semis anal armor ski meow deo Ow re a we lien.
rip is ra w sa eons paver Sal raw hi 010 ra.dte woo fear
0.10,041 SO. rte Et 95 leo+ kse £5.15
TTL 74 Sense
awes antoorn nee envoi sressi mrrit insoiosellea0100+
roe mean rn orb tois 00, sank so &to on nhrarweieseaercen s.
so moor is ic slaw iC0+ C5.90 Ne+E12.30 Bo+ E19.50

- -

RCFULLY CASED
NE ASCII CODED

KEYBOARDS

041111Wit.
IDEAL -
TANGERINE,
OHIO ETC.

Straight from the U S A made by the world famous R C A Co the
VP6C0 Series of cased freestanding keyboards meet all require.
ments of the most exacting user right down to the pricer
Utiksinq the latest in switch technology Guaranteed in excess of
5 millron operations The keyboard has a host of other features
including full ASCII 128 character set. user definable keys.
upper/lower case, rollover protection. single 5V rail. keyboard
impervious to liquids and dust, TTL or CMOS outputs. even an
on -board tone generator for keypress feedback. and a I year full
R C A backed guarantee
VP501 7 bit fully coded output with delayed
strobe, etc (43.95
rpm, Same as VP601oth numeric pad f54.95
VPIISS Senor, RS232 2OMA and TTL output with
6 selectable Baud Rates £64.26
VIM' Same as VP606, with numenc pad £84.34
Plug and cable for VP601, VP611 £2.25

Plug for VP606, VP616 E2.10

Post. Packing and Insurance
ORDER NOW OR SEND FOR DETAILS.

E1.95

5v D.C. POWER SUPPLIES
Following the recent "SELL OUT" demand for our 5v
3 amp P S U we have managed to secure a large quan-
tity of ex -computer systems P S U s with the following
spec., 240 or 110v A C input Outputs of 5v @ 3.4
amps. 7 2v @ 3 amps and 6 5v @ 1 amp The 5v and
7 2v outputs are fully regulated and adjustable with
variable current limiting on the 5v supply Unit is sell
contained on a PCB measuring only 12 x 5 x 3 -
The 7 2v output is ideal for feeding 'on board' regu-
lators or a further 3 amp LM323K regulator to give an
effective 5v @ 7 amp supply
Suppled complete with circuit at only El 0 95 + El 75pp.
Believed working but untested. unquaranteed

lee ETI NOVEMBER 1981



BARGAINS :Lc= THE ELECTRONICS
Y A% WITH NEARLY

EVERYTHING!
c- ERMONIC VALVE IN A

- = E..% EGHT. IDEAL PRESENT

ONLY E2.10
Li- -. 31111-C
sH,E._ - _L,..m :...6,

X.: ' ..-:..18 .1111I
i

-A - 7,>.- gkeG RELAY
40- MANUAL
1 -Est -77

t

,A1111-1 JCL& NMI
' svaLISOIJI-7116
4% =IL
:011.-  i..- z

I

MatT.

/ /

sidoMms

Sk
it 111eZvAmeaaliller

Willa
2Illse-f-_ a

GEC :7111-,.-1211 1 SSC
Corners 1111" Nia-Zsalillt

LOW-COST, RUGGED

TEMPERATURE CONTROL
410401.1AUTT

_ .
TEMP. GAUGE 01-120°C
=emote sensor on 38"
:weary, panel mounting
na die.- i 55mmV...........
ONLY Cl.85

TOGG -ES 21118181MINIE
-100 24C...,~00

BIASSE 26-4 711 '_"
FEMAI.. a' S-- - Mle
GAS SCA....91.71C --- ---_ -7
1/8" Pot alesennallnb

faillB011111=1
20mm __ :s is_3. a -
(FITS 1 ."11015. .D

HOLDS= .1^. ea am
EILO" sa malMisaw

: 4Ib 111101.1111 via 2118 WI=
,..A.=mmorwesge mow

THERMOSTAT
-ace, temp. to over boiling point)
E230, including control knobROLLEF 4.4r alICIG Iss. - -

SPST 1Seo
10mm GRAS Sit-MIE:810
BULGIA IA .7 aft 4....11K MC
SOCKE' See
USEFL . --: : v .f_ -

....1^, as Z..- aria,

&A 'IONSOAL. CUTOUT 100°C
- :riC Sem% cal on 41in. capilliary

- 020
panel

sem avace.

Alls" Iv* La. ia AZOVE FOR 0.85

LELSD ADD 509 PEtP
ORDERS OVER

£5 post free

-

21111=1111111al 111111111111111MI M.: or
IIIIIMMIIIIIE

/

ELECTRO SUPPLIES
UNL AR
CA302.:
CA306C
LM324
LM74'
LM1456
LM390C
MC130-
MC131:
MC1349
MC135C
MC1558
NE53.5"
NE555

a

:Cup

20
selip

Sip

CJs

SPECIAL OFFERS
LM1011% I _

MSC
TDA2020 Zr-mss 258
MM57105 all aumr7ti pr -re -

f2.10
ICW Data 0.-58

TDAI170
YDA1190
TDA2524
TDA2541
TDA2560
TDA2581

175p
200p
150p
150p

150
175p

SPECIAL OFFER
AY -5-3507 DVM CHIP
with data £2.00

(limited quantity)

-205

ml.sW071.. TV clock timer)
A -ART) civedata
CZ' K static ram)" iata
=ec _EDs

IIIISCIELLAleSOUS
80 -way DS ' mar smanacwasecioes

16 -pin DIL 4 p pe ammo ELIO
25 -way D ramp west OAS

..C.1 5E- s art zener
esfre double pole

12 BC107
12 MKS

C2.00
E2.00
£2.00

3 for E1.00
£1.75

12 for E1.00

E1.00
2 for E1.00

E1.00
E1.00

FOR EXTRA SPECIAL OFFERS LOOK OUT FOR OUR
STAND AT THE ARRA EXHIBITION AT CASTLE

DONNINGTON ON 29th. 30th, 31st OCTOBER
BRING THIS ADVERT FOR FREE GIFT

Pmes as . VAT. Please add 50c p&p
S A.E. for Luis

MAIL ORDER DEPT.
'e -s

BOWNESS MILL
SHAWCLOUGH ROAD

WATERFOOT
ROSSENDALE. LANCS

TEL. ROSSENDALE 215556

RETAIL SHOP
(Open 6 days)

6A TODD STREET
MANCHESTER
next to Victoria Station)
TEL. 061-834 1185

GREENWELp
E  -  "Cf`.-CIK Road

All prices inc/imist VAT

MUM
COMM GANES

PM RIM MAIM
A Pa* mamma t 01:316 Mow nemarai east
lemma ..inestair wens Oilliellof ONO.
laVaL Swop. -apt 5 awl 39410100 00014 us
to Paw *meat mmellIM iswipeem

'11111111111111-
G. waists mmila art Igaiftnpa
WI VMS - enpm mem Maw
warn amend dialmellwp no**

Mitt 010011110ms Plemcsees011/ tame
Ong limallemasa aesma salmellep PCS IMMO

ameiente r~ spatier OW Ma.
ow omits Pal ergs, 001 Qt - lawn
ho, aims C saw wen met SAE

C1111011111T PAIRS
0684 Bsas same Stv10.711em weir semi
be aCII mess am arls was Wes DM 7A
SCP 4SAINIPle was_ or 8110211

L Seam - Gene awl camp*.
cwt. 72 woe Ce n weer 0. 100 Cats&
25.21 2 slag ems same. 800311 ar 25230
6  MP. sae. ere Oa Otey Wes
21SX WA Nor - 342+4m-4 mem RAW L
bee 28 ewer dies esac7a LS71. 4.7431111 311
74.1 006110
MX As Mom let Mrs .5 741.5 caws OS

L1EAM,
T4.3,  amallionew 40101 en17' Mood. 09
we A3 100 b11wit
A05436:3 .a..., Only 13.1111.
P.A5320 2 Or 7400 dePalrY Ett, PCB.
CC 4011, 7-.6 creasers F1403110.
501 as ea S210. 047 ea 1[1.511 Reps. 703
case NM lap 741115 110p, 71041 140p. 7912
UM MR Map Ousts on 13/1. 13.
00-Amas S4.36 nap: .4776 448p, IA777
Mew -Ara Plis
lsowPws 5 'X.116. MI 110p.

CAPACITOR BARGAINS
a 7Sp,

111

2201 ameilm 141012.30. ) 0 C E16
403- 1111130 MV /42 a 414mr, Oi a 75p, 10MIL
22001Niel. 103-100- 50uF 300V can
is alarm Pa 440. 10 O. 100 120.
1000250 sew 0 100

REGULATED PSU PANEL
Lac,' ire Greenweld design better spec
than anything on the market being offered at
the pr.. Paneff 10 x 82 x 33mm high contains
el components including bridge rectifier and
smoodung capacitor Ready built and tested

lust add a 30V 2A transformer and two pots
for a Puffy variable voltage and current supply

SPEC Output voltage 0-16V
Output current 20mA-2A
Source impedance ORI
Open circuit ripple 10mV

Send SAE for full details of the many ways
this useful module can be used, together with
price list of parts for various options Only
E7.71 Transformer and pots Eft

ODDS AND ENDS
Transformer mains in, 1770V 10mA out E2.50.
W847 PCB mntg relay 11 x 33 x 20mm 37R 5-
10V SPCO 3A asp.
90I05 Pickering DIL relay 5008. SP make. 3 7.
10V, ex -equip on PCB. 759.
X905 140. 10mm ferrite rodwith LW and MW
anndings, 46p.
K520 Switch pack - 20 different, rocker, slide.
rotary, toggle, push, micro, etc Only E2.
K521 Heatshrrnk peck 5 difi sues, each
200mm. SOp.
10M 12W 5% CF Resistors pack of 200. Et.
40W amp PCB  CCF layout. El. All parts to
make. 13.50.
1% 12W Rs 111k 333k. 500k. 900k, 950k All
10pr2159

TV TEST GEAR
Wobbulators. Calibration Gens Modulators,
Sync Generators. Encoders, Converters, etc.
All cheap. SAE List

VDU CRTs
Approe 250 12 and 15 110' tubes available
for callers only All E15 melt.for

H X
@,15% - just add 40p post

SUMMER CLEARANCE
Bulk Buyers Sale

All prices 100 . one type

Send SAE for st

AC176 14p
AD161/2 45p
8C107 7p
BC108 6p
8C109 7p
8C109C 600

8C114 5p
BCI15 5p
8C117 6p
80119 14p
80125 ep
BC139 14p
BC141 169
19C143 16p
8C147 Sp
0C148 5p
8C149 sp
B C159 5p
80169 5p
BC172 Sp
BCI8213 412p
80183 41/2p
8C1831. 49
80209 7p
80212 41/2p
502125 4

1705)

802378 Sp
49

802388 5p
802398 5p
80252 7p
80256 6p
80207 6p
503088 5p
FOC309 5p
80317 5P
803188 sp
803198 5p
80320 7p

8032'8 5p
K326 7p

BC316 7p

8035' 14p
8C413 5p
8C44' 19p
8046' 20p
BC4858 6p
BC486A
BC5468

6p
6p

BC547B
8C548
8C549
BC556A
BC5574
8C559
BCY71
BCY72
BCI31
BD132
BD133
BD137
BDI38
BDI39
BDI40
BD221
BD222
80246
0D278
8D525
80526
131)543
506950
BD696A
BF 173
BF181
BF184
BF194
BF195
BF196
8E197
8F198
OF 244
BF257
BF258
BF259
8F324
8E355
8F394
ElF414
BF450
BF 451
8,757
8F R40
BFV17
81050
OF 051
riFY52
81064
BSX20

'A'

SP 2 5.59
Sp 412p
6p Pi,. ::5 5p
Sp 711,30 22p
Sp TIP31A 17p

11p T1P41A 269
10p 71P42A 29p
18p 11P42C 33p
lap TIP2955 469
lap 71P3065 45p
20p 71543 20p
20p 25 " 32 the
169 25'71' 16p
20p 251893 16p
35p 252369 12p
369
309
26p
24p
249
30p
459
45p
13p
15p
14p

51/2p
51/2p
51/2p
51/2p
51/2p

19p
20p
20p
13p
16p

51/2p
612p
91.2p

99
27p
17p
19p
15p
13p
13p
15p
13p

252894 12p
257904 16p
252926'

412p
252926R

412p
253011 14p
253055 30p
253638A 7p
253642 6p
253645 9P
7N3703 412p
253704 4119
2N3705 4,2p
253706 412p
253710 412p
254062 Sp
254124 7p
254400 5p
254403 Sp
254410 Sp
254418 69
255193 20p
255226 7p
755305 Sp
255401 17p
255447 Sp
255551 10p
2145831 20p
255858 7p
256121 16p
256290 40p
40673 45p

4 TERMINAL BEGS
uA78MG in power mini -dip case 530V at
El.
uA79MG Negative version of above E1.20.
Only 4 estra components required 1509 extrel
to make a fully variable supply' Data supplied

1W AMP PANELS
A011 Compact audio amp intended for record
player on panel 95 x65enrn including vol
control and switch, complete with knobs
Apart from amp circuitry built around
LM38014 or 713A82054, there is e speed control
circuit using 5 transistors 9V operation,
connection data supplied ONLY E1.50.

VU METERS
V006 Very attractive 55  48rnm scaled 20 to
5dB 250uA movement Only E1.75 or E3 pr

OP -AMP PSU KIT
A198 All parts instructions to make a 50mA
 15.0 - 15V supply from mains input Only
Et 95

COPPER CLAD BOARD
K522 All pieces too small for our etching kits.
Mostly double sided fibreglass 250gm lap-
prox 110 sg ins) tor just El.

JOB LOT OF COMPONENTS
9,500154006, 10.000 033:50, 22.000 10pF/50,
15,000 22/12; 11,000 270pF/50. 15.000
68pF/50 30.000 venous resistors Total
112,500 components for E350 inc VAT & cart

12 VOLT INDICATORS
Ideal for light chasers, etc. Miniature 12V
75mA wire ended lamps in yellow. red, green.
blue and clear. 10p each. 20 each colour. total
100 for E5.50. 100 clear only E4.50.

EPROMS
INTEL 2716-1
FAIRCHILD 2708
T.I. 2516-45

f3.00
E3.00
E300

THE SPECTACULAR
1981 GREENWELD

Component Catalogue
Bigger and better than everI!!
60p discount vouchers
First Class reply paid envelope
Free Bargain List
Priority Order Form
VAT inclusive prices
Quantity prices for bulk buyers
Free Data Sheet

SEND 75p FOR YOUR COPY NOW!!

/
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Neltronic Ltd.,
Dublin 510845
Cobbles Ltd.,
London. 01-699-2282
Microdigital Ltd.,
Liverpool. 051-227-2535
Electronica CG Ltd.,
Manchester. 061-788-0656
Spectron Electronics (Manchester) Ltd.,
Salford. 061-834-4583

Elliott Electronics Ltd., F. Blakley & Sons Ltd.,
Heywood 0706-65087Le cester 0533-553293

F.P. Tools Ltd.,
Motherwell 069-65672

NEW DISTRIBUTORS WANTED

Quality Two Part DIN 41612
& Min 'D' Connectors.

Wrap ID Eliminate Errors
for instant locking -numbering
& identifying DIP Sockets

TRRSTIMPPle p".yr..N.Ral DIP Sockets

Horizon Electronics Ltd.,
Glastonbury 0458-33600

Ibis Electronics Ltd.,
Wokingham 0734--791171

Botvale Marketing Ltd ,

Ely 0353-778320
Ely 0353-778756

(24 hours}

TIN and Gold,low profile
solder or wirewrap in sizes
8 to 40 way.

DUT TON LANE EASTLEIGH SO5 4AA TEL)O/03)610944 5

AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS

Jee Distribution Ltd.,
Middlesex. 01-897-3429

Watford Electronics Ltd., Technomatic Ltd.,
Watford 0923-37774 London 01-452-1500

Transom,
London. 01 405 5240

A. Marshall (London) Ltd ,

London. 01-624-0805

Interface Components Ltd.,
Amershom 02403-22307

New Bear Computing Store Ltd.,
Newbury. 0635-30505

ETI PROJECT KITS ...MAGENTA
ELECTAINICS

Make us your No 1 SUPPLIER OF KITS and COMPONENTS for E T I Projects We supply carefully

7IS'ArfldD sets1 litHARDWAREo
enableEf Vr'inttoercninir7t"130E11TrcilsPIZITyctestcl:rd include ALL

AeLnid THEr! LtErnCnTeRd o,
verobowd are. of course, included as specified in the original article, we even include nuts.
screws and I C sockets PRICES INCLUDE CASES unless otherwise stated BATTERIES ARE NOT
INCLUDED COMPONENT SHEET INCLUDED It you do not have the issue of E Ti which includes
he protect you will need to order the Instruction reprint as an extra 45p each

Reprints available separately 45p each  p&p 40p
ENLARGER TIMER Oct'81 £26.59
SOUND BENDER Oct'81 £20.76
MICROPOWER THERMAL ALARM Oct'81, less case £9.88
MICROPOWER PENDULUM Oct'81 less case £5.54

MAINS AUDIO LINK. Sept. '81 £49.98
LAB PSU. Sept '81 Less case £37.98
WATCHDOG HOME SECURITY SYSTEM. Aug. '81 £43.33
Rechargeable battery £20.98 extra
HEARTBEAT MONITOR. Aug. '81 £26.26
HANDCLAP SYNTHESISER. Aug. '81 £29.98
FLASH SEQUENCER. Aug. '81. Less flash sockets £35.65
SMART BATTERY CHARGER, July '81 £31.98
WAH PHASE, June '81. Less pedal £13.44
LED JEWELLERY, June '81, Cross £2.47 Spiral £720 Star £9.41
ALIEN ATTACK, Jan. '81 £19.76
ANTENNA EXTENDER, June '81 £21.68
MINI DRILL SPEED CONTROLLER, June '81 £25.13
DIGITAL CLOCK, May '81 (round leds) £43.97
CARAVAN LIGHTS CHECKER, April'81, less glue £10.16
GUITAR NOTE EXPANDER -En, April'81 £16.47
DRUM MACHINE, April'81 £65.94
MUSICAL BOX, April '81 £12.54
ENGINEERS STETHOSCOPE, Mar '81 £19.19
SOUND PRESSURE LEVEL METER, Feb. '81 £45.75
PULSE GENERATOR, Feb. '81 less case £35.33
Case extra £27.47
INFRA RED ALARM, Feb. '81 £54.98
UNIVERSAL TIMER, Jan. '81 £31.77
MULTI -OPTION SIREN, Jan. '81 £26.91
LED TACHO, Jan '81. Less case £34.77
4 INPUT MIXER, Dec. '80 £19.77
BENCH AMPLIFIER, Dec. '80 £23.95

1981 ELECTRONICS CATALOGUE
KITS Hundreds of illustrations, product data, circuits
ICs and details of all our kits and educational

TRANSISTORS courses. Up to date price list Included. All pro-
ducts are stock lines for fast delivery.

CAPACITORS Send 70p in stamps or add 70p to your order.

TOOLS
RESISTORS
HARDWARE

CASES

MUSICAL DOORBELL, Dec. '80 £11.61

AUDIO TEST OSCILLATOR, Nov. '80 £18.30
RIAA PRE -AMP (stereo), Nov. '80 £6.83
2W POWER AMP, Nov '80 £6.09
METRONOME, Nov. '80 £5.98
LIGHT SWITCH, Nov. '80 £8.54
TOUCH BUZZER, Nov. '80 £6.11
SUSTAIN/FUZZ BOX, Oct. '80 £24.99
CASSETTE INTERFACE, Oct. '80 Less case £11.57
ULTRASONIC BURGLAR ALARM, Aug. '80 £26.82
CAPACITANCE METER, Aug. '80 £20.26
CMOS LOGIC TESTER, Aug. '80 £10.97
SIGNAL TRACER, Mar. '80 £11.98
TUNING FORK, Feb. '80 £14.82
ACCENTUATED BEAT METRONOME, Jun. '79 £17.90
CLICK ELIMINATOR, April '79 less case £46.57
Case extra £14.98
GUITAR EFFECTS UNIT, April '79 £14.78
COMPLEX SOUND GENERATOR, Oct. '78. Less case £21.97
TELEPHONE BELL EXTENDER, Oct. '78. Less speaker £16.47

The INStructor
A FULLY CONSTRUCTIONAL PROJECT

INCORPORATING AN INS8080
MICROPROCESSOR CHIP

The Instructor is  iow cost asserboly whocn provides a practical introduction to micropro-

ceseors and their functions It is not a computer but it is a working circuit which allows
microprourssor working to be followed. one program step et a time. Build the Instructor
and you will gain microprocessor ....Hence The series is based on the INS6060 micropro
oessor IC. also known as the SC MP Mk 2 Circuits arebuilt on a plug in Eurobreedboard Kit
is sysilable with or without the breadboard INSTRUCTOR

COMPONENT PACK. Including

Eurobreadboard E27 85 or less Eurobroadboard E21 65.
Y,TR t';` HSE NOTES ANL, ,WERA'ING INSTRUCTIONS EXTRA 129

MAGENTA ELECTRONICS LTD.
ET6, 135 HUNTER STREET, BURTON -ON -TRENT, STAFFS, DE14 2ST

0283-65435. 9-5 MON.-FRI. MAIL ORDER ONLY

ALL PRICES INCLUDE VAT
ADD 40p P&P TO ALL ORDERS

S.A.E. WITH ALL ENQUIRIES PLEASE
Irish Republic & B.F.P.O. Europe de-
duct 10% from prices shown. Payment
must be in sterling.

rot
Acce. ....a Barclaycard (Visa) orders
accepted by 'phone or post.
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:!'Bra PACKS AND COMPONENTS
P1 91 aassillonaftelesCam_ lip P 5 20 Itch Voltaoe Discs. 1KV-BKV
P2 118 awamieffir. ffestacatialeasie 279g -4709f 80p

aallOoleSoluala lip .10 SI Kin Voltage Discs 1KV-5KV
P3 11 SeaullOw ass _ Sip 1000pf Oluf . 80p
P4 III fasmierlat elms_ lip an I 10 20mm in line fuse holders
P5 SI seionslanslime :AIM -1- Sc- BopMlle sap at2 10 5 pin din chassis sockets 80p
P6 46 maismiswia Cam 8'3:c- a13 150 Axial 1/4 watt resistors.... 80pSart III. "al 5 100K Multitone trimmers for
P7 X Ilkorllimr100921111W Ma Thorn Vancap tuners 80p

,.5. One of each Tam Bead CapP 8 li Site, Sim 2111180 -116s" -r
Illp as ,sted below. Oty. 20 E3.50

DIODES -Now- aii. limn boo - %do:3 imp. 1N4004; .05p. 1 N4005, .05p:AIM Aila :SIIIP llip
TANT DEAD CAPACSKIIDS
.1/36. ::: 7f.. M 21. 4" 21. Ai 316. - 2. 10p each2.2,' ' i.. 1 : iii. A" Illa 130 s " 36.6 8/25v .14p6.8/35. lip -di _ . .110.7.:...- s_. .18p 22/10v .20p22/1s, Ma 3111 lie _ .... tea- 5. _25947/16v .50p1 '..--

115pPolys--r-.e :am_ tn.. lip ..._- . ostagt discs from .03p&lye- .. . Nip bc. etc _les enciosed with first order or S.A.E.Po s' - Molar son 3- 2ex 3- orders for components only.-arm vsariarei-- rage VAT sichadee-liallOrdier Only.
- ....IF- -. 1 --r:-.4 1.: L : .7JFFLEV. NETS. Tel: 01-440 8959

If you find an ad
unacceptable,

don't turn the page:
turn to us.

The Advertising
Standards Authority.

A S 'r-= c'ace London WC1E 7HN.

B.K. ELECTRONICS
A SOUND CHOICE
FACTORY FRESH THANDAR

TEST EQUIPMENT BY SINCLAIR
Tbe very latest TM352 HAND
LA VITAL MULTIMETER

SO110 FULLY
The new _

Fulleised perlessec
 10Mi-4: :Niece-
* 10mV zv =-
* Full trigger tec se,.

including tinge- -

with TN/ line and Star, Ivow-.-s
* Runs on ord.n.n. OAT' neon

batteries
Basic price E157.11111. Optional,
extras: AC &captor ELM -e
chargeable batteries eB.83.
probe E11.711. X10 probe 1E11.50,
carrying case EL -U.

- 3 .t aria siesiler
ant ac .acs

_ miere.
-......maavos and Ocide deck
--adretecaserniaei

_tmer emeleesuleeef commis for ease of operation
OK wallow 2001.V 2v 20V 200v 1000v
AC sollierpe  -.)x,v
StC . - .7 -ma 200mA 104
Illammace sKiee cwscM and continuity test 21

it. YE eimetansenant
9tnisra -ec. - - - . =D3 batteryl
a-ce OC - :est leads and battery.

PORTABLE OSCILLOSCOPE
,, ,.veioprnent The

*_ s ass than 2" thick and weighs
2w yet it retains the standard
r a bench oscilloscope

* Allipliesdne Thunder accessories.All prices include VAT. Official cat lees aielcorne Ma,: order only, or callers byprior appointment. Barclaycad.
AcCeSe iveicoene. Cash, cheque, etc., with order.Large s a e for cOnpiete T^a,cia 1iyt. Geitearasiwant and Educational Estab-lishments official orders ...corn*

B.K. ELECTRONICS
37 Whitehouse Meadows. Eastwood. ligh-on-Sea. Essen. SS9 51Y

Tel Southend 527572

A moving coil
cartridge that
breaks the
price barrier!

U,..gro

the new MC88E from

CORAL
The new MC88E represents a breakthrough in high
output moving coil cartridges. No step-up device
or amp is required and it is available at a sensation-
al price of only £39.95. yet generating high magnet -

The high output voltage of is flux density; compliance
2.5mV does away with the of 17 cu's. The result is a
need for a head amplifier or cartridge with flat frequency
step-up transformer, which response over the super wide
add to the expense of using range of 20Hz - 40KHz,
most previous moving coil removing the distortion
cartridges. caused by certain frequencies,
We can t emphasise enough, which can be found in many
just how advanced the tech- conventional cartridges.
nology that has produced Coral's considerable exper-
this breakthrough is - a ience in moving coil cart -

miniaturised and specially ridges has enabled them to
shaped armature; unique offer the ultimate in quality
coil winding technique; a and performance at this
magnet that is so compact, incredibly low price.

 We welcome callers to our South London Showroom
for demonstrations.

 Engines and information phone: 01 690 8511, E x 32.
All products are only available direct or from selected

authorised dealers throughout the U.K.

VIDEOTONE 98 CROFTON PARK ROAD
LONDON SE4.
Send for our free brochure and
details of outlets in the U.K.r -=I MI =II 111111

Post to: Videotone, Crofton Park Road, London SE4. ET11

INAME

IADDRESS
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01P'1°.%.' vt°' LB ELECTRONICS 1,1,k

JC
0.. TELEPHONE0" *40' e s UXBRIDGE 55399

SUP SALE
Al full spec. 2114 1460ns1 £1.20.
8 of EILIM. P&P 36p. 2708
£1.16 p&p 35p. TEXAS INSTRU-
MENTS 2716 single rail full
spec. OM. ITT 4116 1200ns)
£1.35. 8 for £1.15 each. Texas
41161250ns) f 1. p&p 35p
Shugart 13- drives s's 115 volts 50
Hz. Model 9034 complete with read
write p.c.b., 24 volt stepper.
Supplied in good serviceable con-
dition. From E45 -E75 (depending
on conditionl. Callers only.
Switched mode PSU Plus 12V,
minus 12V. Plus 5V about 20 amps
as new, no data 129.90 Callers only
MK 1002P (dual 128 bit Shift
Reg) 35p.
UA7100C 14 dil 22p, 6 for El,
P&P 301).(All Full Spec)
2526 Character Generator 164 x
9 x 9) E2.95 data & p&p 35p.
MM5240 PA/J Character Gener-
ator £3.50 - data. p/p 35p.
LEAR SIEGLER dot matrix print -
head. 7 needle. £19.50 p/p 50p.

,ZETTLER low profile PCB relay
30mm x 36mm 4.8/6.9v d.c.
7/2.5 amps a.c. contacts. 85p p/p
35p

D TYPE CONNECTORS
9 Way: sockets (solder) 55p.
15 Way: wirewrap plugs only
75p.
15 Way Plugs 95p.
15 Way Sockets 70p.
50 Way Plug £1.65
50 Way: sIrt (wirewrap) £1.65.
50 Way: skt £1.45, p&p 25p.
25 Way plug (soldercaill. 25
Way socket E1.50 each.

COVERS
37 Way: 90p (plastic). p&p 35p.
9 Way (metal) 60p, 15 Way
metal) 95p, 25 Way (open

metal) I35p. 37 Way reduced
from 909 to 80p. 50 Way
(plastic) 90p.

DISPLAYS
HP 5082/7414 4 digit DIL display
full spec £1.50 each, p&p 35p.
Large quantities POA.
LED 3 Digit DIL 55p, p&p 35p.

HP5082/7650 .4"cc, left and
right decimal point, high bright-
ness (unmarked), only 50p, 12
for ES, p&p 35p.

SUPERSAVER 1
Ribbon Cable Headers 16 DIL
Jermyn, gold-plated. with cover
45o. o&p 25o
Ansley Header plugs. 14 Way
75p, 16 Way 95p, 24 Way
£1.80. (Insulation piercing type)
pip 35p
Ansley 10 Header plugs PCB
Mounting lin 26 Way 65p 26
Way (righ-angled) 85p. 40 Way
Et p/p 35p. SUPERSAVER 2
Tantalum Capacitors 25 volt 4.7
uF. 14 for £1, p&p 35p.

SUPERSAVER 3
PRICE SMASH FND500 5in.
LED displays, full spec 50p
each. p&p 35p, large quantities
POA. SUPERSAVER 5
Battery eliminator 6VDC
200MA 240V AC input ideal for
calculators, radio, etc., give
away price 95p each. Large
quantities P.O.A. p&p 35p.

SUPERSAVER 6
EAO KEY SWITCH oblong fas-
cia, 25mm x 18mm (approx.
18mm hole), fixing supplied,
brand new with 2 keys. £2.95
p&p 35p.

SUPERSAVER 7
Thyristors Type 16 Ria 100 Vrrm
1000 Volts at 22 amps £1.66 each.
Limited stock, p/p 35p
Stud mounted rectifiers, type 40
HF 100 1250 volts, 450 amp, 4 for
E2.50 35P

SUPERSAVER 8
ITT 4cx 250b brand new full
spec E7.50 each p&p 35p.

SUPERSAVER 9
5 digit 7 segment DIL LED .11"
displays 5 for E1.50 p/p 35p.

SUPERSAVER 10
Tangerine Microtam 65 PCB Brand
new plus circuit diagram f4.50 p/p
50p (Limited quantity).

SUPERSAVER 11
74LS266 50p. 74LS245 £2.00.
74LS240 II0p. 74S260 35p. P&P
on all above 35p.

SUPERSAVER 12
2.5 power plug and 2 metres of
cable. Only 0,00 for 10 p/p 25p.
Trade enquiries welcome.

SUPERSAVER 14
BOX FANS 115V 50/60Hz.
120mm / 120mm. New. £4.50
P/P £1.00

SUPERSAVER 15
5K 3/4" multiturn trimpots, PCB
mounting, per box of 14 £2.50.
As above 1K and 50K, p&p 35p.

SUPERSAVER 16
OPTRON OPTO SLOTTED
SWITCH (Type OPB-8141 £1,
p&p 35p.

SUPERSAVER 17
VU METER 48mm x 50mm ap-
prox. overall size. Face size
50mm  28mm approx. Brand
new. f 1 15 p&p 30p, (Sent at
purchaser's risk).

SUPERSAVER 18
PCB AMP ILM3801. Unused.
65mm 95mm approx. 9-12v
DC. £1.35 p&p 35p.

SUPERSAVER 19
10 DIGIT (Red). LED display.
1.122in. digit size). With built-in
driver chip and built-in lens
magnifier. Data sheet supplied.
Brand new. f2.50 p&p 35p.

SUPERSAVER 20
41/2in. JUMPER LEAD. 16 OIL
header to 16 DIL header. 95p
p&p 30p.

SUPERSAVER 21
21/2in. JUMPER LEAD. 14 DIL
header to 14 DIL header. 65p
p&p 30p

SUPERSAVER 22
11b reel of solder 18 SWG 64/36
alloy £6.50 p&p 90p.
A SUMMER GIVEAWAY. Z80
PIO. Only E3.75 p&p 35p.
MC1489 Brand new 46p each.
Large quantities P.O.A. p&p
30p.

NICADS AA SIZE 500 MAH 1
25v rechargeable 50 milliamp
12-15 hours, E1.44, P&P 35p

TMS 4030, 4096 x 1 dynamic
RAM 200 ns removed from
PCBs. 65p each. 16 for £8, p&p
35p.
GPO UNE MATCHING TRANS-
FORMER. With 12V reed relay
etc. removed from equipment.
El + 40p p&p.
CAPACITOR SCOOP. 1.600uF at
10v, 160uF at 25v. Axial lead. 2
dozen for El 35p p&p.
DON'T KILL YOUR EPROMS.
Augat 24 Way low profile
socket. Solid gold pins. A
superb socket. Leave your
eproms in them for program-
ming or usage to prevent
breaking off pins. Only 40p
each, p&p 35p.

GIVEAWAY 18 pin low profile
dil socket 13p EACH or 8 for £1

AUGAT IC SOCKETS
(The best available)

16 Dil 20p
18 Dil 25p
20 Dil 30p

24 Dil 40p
40 DO 55p

p&p 35p

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc.
PSUs. We have a large stock of
power supplies at very realistic
prices (callers).

NEW UNES
GUEST (gold plated) IC test clip.
40 way, 28 way £4.50 per pair.
P/P 50p.
REG PCB (less components), 5V
1 amp, 12V 1 amp and heatsink
160mm / 90mm). Brand new,
£1.00. Heatsink only, 55p. P/P
35p.
NEC F1P4813 4 digit glass
display (green with centre
colons and plus and minus
sign), only £1.35. P/P 30p.

PL259 SOCKET CHASSIS
MOUNT. 50p p&p 30p.
TRANSFORMERS 012, 024 1

amp E2.50, P&P 50p. 012.5 0,92
amp E2.50, P&P 50p.
TTL SALE 7410 9p, 7413 18p,
7416 180. 7490 280. 74155 45p,
74174 60p. 74181 80p, 74284 28p,
74285 E2.25. P&P 35p
WHY PAY POUNDS? - Just ar-
rived Amphenol 36 -way plug
and socket (used) to fit all your
printer. Only E2.75 per pair. PIP
35p.

Terms cash with order (official
orders welcomed from col-
leges, etc). All enquiries s.a.e
please. All prices inclusive of
VAT, unless otherwise stated.
Postage as shown per item.

STOP PRESS
MK4027 lor equivalent) 250NS

£1 each. 8 for f6 p/p 35p

PLEASE DO NOT ORDER
GOODS FROM OLD ADVERTS.
PHONE BEFORE ORDERING.

SURPLUS STOCKS
10) PURCHASED

FOR CASH
..A10111 1

LB ELECTRONICS
11 HERCIES ROAD

HILLINGDON, MIDDLESEX
UB10 9LS. ENGLAND

All enquiries s.a.e please
Telephone answering machine
service out of business hours.

New retail premises, now open
Mon, Tues, Thurs, Fri, and Sat,
9,30-6.00 Lunch 1-2.15
weekdays. Closed all day Wed-
nesday. We are situated just off
the A40 opposite Master
Brewer.
ALL PRICES INCLUSIVE OF VAT

UXBRIDGE 55399
All components full spec

NAMAL ASSOCL4TES
No. 1 CLAYGATE ROAD; CAMBRIDGE CB1 +JZ

Tel. 0223 248257 TLX 817445

COMPUTER I.C.s
2144-450 .99
2114-200LP .99
2532 4.90
2708 2.50
2716 1.95
2732 5.25
4116 450 .95
4116-200 .95
5516 2K r 8 11.00
6800 3.25
6802 4.25
6809 8.75
6810
6821
6845
6850
8080A
8085A
8224
8228
8255
Z89 CPU
Z8OACPU
Z80 PIO
Z89APIO

1.30
1.70
9.75
1.60
2.20
6.50
2.20
4.00
3.90
3.75
4.85
3.80
4.00

Z80 CTC 4.60
Z89ACTC 4.78
Z8OASIO 12.00
VOLTAGE REGU:
7805 5V .48
7812 12V r .48
7815 15V .48
7824 24V .50
7905 5V .58
7912 12V .58
7915 15V - .58
7924 24V- .58
Standard TTL's
7400 .12
7401 .12
7404 .13

7408
7414
7420
7442
7448
7474
7486
7490
74107
74151
74159
74167
74172
74178
74179
74184
74185
74198
74199
74273
74278
74284

.13
29
12

33
38

.20

.20
21
20
26
58

1.15
2.75

.43

.43
90
90
55
56
80
88

1.44
74351 .87
CMOS 4000
4000 11

4001
4011
4013
4016
4020
4024
4047
4060
4093 40
4099
4508
4514
4516
4518
4520
4521
4522

11

12
32

.25
64
36
76
85

1.20
2.22
1.50
.70
70

.70
1.60
1.20

4526 .72
4527 .99
4528 .77
4532 .88
4541 1.12
4543 1.12
4555 .40
4556 .45
4558 1.02
74LS SERIES
00 .10
01-04 .12
05 .14
08-13 .12
14 .42
15-22 .12
26 .16
27 .12
28 .16
30 .12
32 .12
33 .16
37 .15
38 .15
40 .12
42 .35
47 .40

48 .65
49
51

54
55
73
74
75
76
78
83
85
86
90

so
.12
.14
.12
.21
.16
.25
.20
.20
.45
.70
.15
30

91 .78

92
93
95
109
112
113
114
122
123
124
125
126
132
136
138
145
148
151

153
155
154
156
157
158
160
161

162
133
164
166
173
174
175
181

190
191

192
193
194
195
196
197

.35

.35
44
22
22
22
22
40
42
99
26
26
48
25
36
76

1.08
30

.30
45
90
38
32
32
40
40
40
40
48
32
70
48
58

1.45
57
57
65
47
40
40

.65

.65

221
240
241
242
244
245
247
248
249
257
259
261
273
290
373
374
377
378
390
393

Linear It's
LM324
LM325
L M326
L M237
LM329
L M3342
L M1152
LM337K
LM337P
LM338K
LM339
LM341 P-1
LM342P 1
LM348
LM350
LM3524N
LM358
L M372
LM543
L M555
LM565
LM567
LM703

55
98

1.10
so
68

1.10
37
68
68
52

1.00
3.00

.78
55
75

.75
so
70
62
55

30
1.88
1.25
1.43
2.10
1.00
1.25
3.40
1.00
4.75

.40
8.50
5.50

so
3.80
2.75

40
so

2.60
40
90
85
30

LM706 .65
LM723 .45
LM726 6.75
LM733 .70
LM741 .20
LM747 .40
LM760 2.90
MC1314 3.00
MC1405 5.75
MC14512 60
MC14515 1.00
MC14516 .68
MC14526 .68
MC14528 .68
MC14543 .80
MC14553 2.50
MC14555 .40
MC1461G 1.09
MC1494L 4.25
MC1489P .57
Buffeors.
81LS95 1.18
81LS96 1.22
81LS97 1.18
81LS98 1.25
8T26A 1.45
8T28A 1.48
8T95N 1.48
BT97N 1.48
8T98 1.48
Crystab
32.768kHz .98
1000MHz 3.00
2000MHz 2.82
2,562MHz 3.25
3,276N1Hz 1.00
3,579MHz 1.00
3,932MHz 1.00
4,000MHz 1.58
4,194MHz 1.85
4,433MHz .85
4,000MHz 1.85
5,120MHz 1.08
6,000MHz 1.95

6,144MHz 1.25
6,400MHz 1.50
10,000MHz 1.50
18,000MHz 1.50
20,000MHz 1.50
I.C. SOCKETS
8 PIN .08
14 PIN
16 PIN
18 PIN
20 PIN
22 PIN

.09
10
14
15
18

24 PIN .20
28 PIN .26
40 PIN .30
TRANSISTORS
BC141/10 18
BC161/ 10
BD139/ 10
BD140/10
BD441
B D442
BD679
BD680
BD245
BID249
BD250
BD346
BD378
BF679
BF926
BF979
BFW92
BSW45
BSY51
BU100A
BU111
BU137A
BU204
BU205
BU207
BU208
BU311
BUX28

18
.18
18

.25

.25
45
45
.45
80
80
55
22

.40
28
so

.28

.09
09

1.00
90

1.75
.90
.90
so
80

.70
2.40

8UX84 1.40
FVP1 4.50
MJE702 .30
MJE703 .30
MJE800 .35
MJE801 .35
TIP110 .35
TIP111 .40
TIP116 .40
TIP29 .28
VN46AF 1.20
2N11131 .08
2N1525 .28
2N2218 .12
2N2219 .15
2N2258 .09
2N2483 .13
2N3054 .43
2N3325 .15
2N3415 .09
2N3771 1.20
2N3773 1.70
2N3819 .30
2N3829 1.70
2N4060 .09
2N4347 .65
2N4427 .50
2N458A 1.00
2N4871 .25
2N4901 .82
2N4910 .40
2N5050 1.65
2N5179 .48
2N5193 .40
2N5248 .30
2N5296 .40
2N5378 .12
2N5458 .38
2N5492 .28
2N5591 5.40
2N5648 1.00
2N5945 8.90
2N5956 .85
2N608.0 3.40

WE GUARANTEE:- Factory Prime Parts Competitive Prices In Depth Stocks

FREE PRICE LIST - Please send SAE )20p in U.K.)

Minimum Order f10.00. Please add P&P .50p and V.A.T.

Government and Colleges etc orders welcome
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JOIN THE PROFESSIONALS  
If you are So:Kum for ameNifscataari tate advantage of the same superb quality Crimson modules that the BBC, IBA, KEF and numerous recording
studios have Peso slim flersoloW amrospertise in this field of electronic design is internationally renowned, our reputation is based on quality,
reliability and value for mama, mid Mien it comes to technology, our modules feature possibly some of the worlds most advanced audio circuitry
yet devised. Trie Cronio raise or audio amplifier modules is available to industry and public alike and is backed by full technical data, free technical
advisory service fast dellwerr and a full range of complimentary components available such as toroidal power supplies and heatsinks, etc.
SPECIFICATIONS

0 P 0 Slew
Type It often- I downs PSu Hi sinks limit S/N Sensitivity TI4DItYP) FR( - 3d13) Size

CE 6:8 M - 315 80 H550 30VuS 110613 775mV 0 0035-, 1.5Hz-50KHz 80-120-25
CE130: At CP5150 H550/100 30VuS 11008 775mv 00035s 1.5Hz-SOKHz 80-120-25
CEloce E.5. - CP5150 H550/ 100 3OVuS 110dB 775mv 0 0035% 1.5Hz-SOKHz 80-120-25
CE1704 PS

... 33250 H5100/ 150/FM1 3OVuS 110dB 775mV 00035% 1.5Hz-50KHz 80-120-25
CE1706 25 - CR5250 H5100/ 150/FM1 30VuS 110dB 775mV 00035% 1.5Hz-50KH2 80-120-25
CE3004 -7:: 25C 3:5250 145150/FM2 30VuS 11008 775mV 0 008 % 1.5H2-50KHz 161-102-35
CPR15 ,...ino...r "-'5,--". REG1 - 3VuS 700B 2.8mV 0 008 0/0 10Hz -50KHz 138- 80-35
MCix ',Jr= 2,-. REG1 - 3VuS 6508 70i 150uV 0.008 h 10112 -50KHz 80-120-35
X02 3 :,.....t ''5250D' REG1 - 9VUS 9008 775mV 0 01 % Preset 150- 50-20

POI c.7
one

inTlr given for two modules off the same power supply Higher powers can be obtained if using our dual power supplies or
;.-..s.secl power Supply

NEW: We now have a completely new Hi-Fi Kit package to offer:
CK 1010 contains CPR1X, all metalwork connectors wire, etc., to make a complete

pre -amp.
tiswCK 1040 contains 2 x 608s, all metalwork dual power supply, connectors,

heatsinks, wire, etc., to make a complete 40 w/channel power amp.

Crimson modolor ago ampliiiers feature
. low vans of grandma moil staallystate
distortiOna  eel Melon 500
Hal Ms tens INAS%  on boseil eaectronic
prealetillili  PCB No ma edge connector
termination  OW range of coimplinentary
components asps le_ P. heatsinks, etc.

PRICES

Power amp Ineliollas
CE 606
CE 1C0.:
CE1008
CE1704
CE17.
CE 300

Pre amp model es
CPR -9
MC1 x
REC1
TR6

X
tel 5.:
£2-
£35 X
£35. X
£50 X

£36 X
£3: X

E 3 3:

CS 1100 as CK 1040 but at 100 w/channel
Unlike other module manufacturers CRIMSON have a major share of the esoteric,
specialist Hi-Fi market. Unlike many manufacturers we acknowledge the massive
audible differences that small component/circuit changes can produce. However
our amplifiers are technically outstanding have been subjectively 'tuned' to a
stunning level of crisp and detailed reproduction.

Power supply modules
cpsac
cPseoo
CPS150
CP51500
C.R5250
:PS2500

Active crossovers
502
503

CD rings iirktrik

£2624
£31 77
£29 74
£3640
E3683
£45 34

Heatsinks
HS SO
HS100
HS 50
FM1
FM2

COMPLETE KITS
PRE AMP C1(1010
POWER AMP CK1040
POWER AMP CK1100
(MOVING COIL ADD-ON

E 1.84
E 2.99
E 4.20
£36.95
£41 52

E90.00
£119.00
E149.00
E25.001

9 Claymill INN& unmoor WI 71i Tel 0533 761920 Telex 34964 Chamco C Crimlek

All prices include VAT Please add E1.10 for orders up
to £20.00,E2 50 up to £50 and E2.65 £50 and over.
To allow for post and packing IUK onlyl.

Export-No problem. Please write for
quotation or quote your Visa / Master -
Charge card number

Lost in the Ili fi Jungle?
Phone Wilms ow 526213

for an expert guide to the

territories of.

Ass Dual (v)plorvEEn-

AIWA HITACHI OPTONICA
Plus

ARISTON  AKA  B & W  CELESTION  GRADO  JR
KEF MONITOR AUDIO NAGAOKA ORTOFON

ROGERS  THORENS S TRIO  VIDEOTONE

The Excellent New CJ -55 TURNTABLE

Sensible advice from expert staff

3 years guarantee on Hi Fi

Service Department on Premises

Very competitive prices

svinFr 5 Swan Street, Wilmslow,
OF WILMSLOW Cheshire Telephone 0625 526213

TTL
7400 10p
7402 10p
7403 14p
7404 14p
7407 24p
7410 14p
7413 25p
7414
7416
7420
7426
7433
7441
7442
7447
7451
7454
7473
7474
7486
7490
7492
7493
74107
74109
74121
74123
74141
74151
74153

3Dp
215p
14p
213o
159
56p
34P
45p
16p
16p
26p
259
25p
np
35P
30p
26p
36p
2/Ip
35p
46p
40p
40p

17157 45p
74160 54p
74161 54p
74164 64p
74174 70p
14175 70p
CMOS B

4001 12p
4002 12p
4011 14p

186
33p
28p
50p
19p
39v
27p
759
60p
70p
28p
28p
62p
62p
62p
95p
85p

16p
22p
22p
55p

4013
4016
4017
4023
4024
4027
4023
4040
4046
4049
4050
4051
4052
4053
4055
4060

4066
4081
4082
4511

4518 45p
4520 65p
4543 115p
4555 40p

74LS
L SOO

L SO2
LSO3
LSO4
LS10
LS12
LS13
LS14
LS20
LS26
1.530
LL45/

LS54
LS73
LS74
LS90
L592
LS93
LS107
LS100
L5123
LS125
LS126
LS157
LS160

11p
12p
12p
15p
15p
15p
30p
4ap
15p
19p
18p
3SP
15p
15p
25p
25p
33p
42p
39p
35p

30p
44p
44p
44p
35p
45p

MAIL ORDER. CWO Add 35p PAP VA
more Owns in stock Send SAE for

10°. DISCOUNT ON ORDERS 05

LS161 45p
L5164 46p
LS174 58p
LS175 Sap
LS221 64p
LS241 85P
LS242 86p
LS244 054,

TRANSISTA
LS245

AC127/8 25p
BC107/9 lap
8C142/3 26p
BC147/9 fp
BC157/9 9P
BC170/2 10p
BC177/9 15p
BC182/4 Sp
BC212/4 9p
BC237/8 11p
BC338 14p
BC461 30p
BC568/9 12p
BCY59 14p
BCY70 /2 150
80131/2 401,
80135/6 25p
80139/40 35p
8F184/5 25p
0E194 7 10p
BF22413 12p
BF257 9 30

15'. Many
I price list
R E20

BF337 '8
BFR80
BFX29
8 F084/5
BFX87 8
BFY50 2
89539
BS520
BU205
BU208
T1P31 21k

TIM 2A
2N3055

38p
22p
22p
24p
24p
220
40p
20p

120p
150p
409
52p
44p

DIODES
15914 4p
154001 4 5p
154006 7p
155401'4 14p
1N5407 24p
W005 26p
0601 30p
W04 36p

DIL SOCKETS
Low Profile

8 pin 8p
14 pin 9p
16 pin 10p
18 pin 16p
24pin 20p
28 pin 24p
40 PI, 32p

MICROS
2102
2114
4116-3
2708
2716
8080A

105p
146p
210p
210p
375p
400p

OPTO
DL704 95p
DL707 95p

LEDs
Green, Red
Small 12p
Large 15p

REGS. TO -220
7805 55p
7812/5 60p
7905/12/5 80p

VEROBOARDS
Gopperclad 0.1
2.5"x3.75" 73p
2.5"x5" 83p
3.75-43.75" 83p
5"83.75" 95p
3.75"x17" 328p
4 7" x17" 426p

AUDIO VIDEO SERVICES
19 GALSWORTHY AVENUE

ROMFORD RM6 4PX 01-599 6680

TV SOUND TUNER
ETI SEP 80 PROJECT

All parts available /send for list
ALSO

No. 1 for Teletext Kits
TV Spare Parts and Components

Callers welcome at Shop Premises

MANOR SUPPLIES
172 WEST END LANE, LONDON NW6 1SD

TELEPHONE: 01-794 8751
Near West Hampstead Jubilee & British Rail Stations
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'MICRO TIMES E 50p OFF VOUCHER
19 MI St., Bideford, North Devon: When £5 plus order of
EX39 2JR, England : CMOS, TTL or LINEAR is
Telephone Bideford 1023 72)79798 : placed. Return Voucher with .
INTRODUCING CMOS AND TTL
see below for micro  races

CMOS THYRISTORS4001106. 21

4002
4006
4007
4008
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4023
4024
4025
4026
4027
4078
4029
4030
4031
4040
4042
4044
4046
4047
4048
4049
4050
4051
4052
4056
4060
4063
4066
4068
4069
40 70
407,
4075
4077
4078
4081
4093
4503
4510
4511
4518
4520
4560S 4572

12p
12p
Up
13p

369
12p
11Ip
33p

62p
219
530
Sep
3$9
116p
119
3119
14p

E1.25
3Sp
62p
700
4.15,

El 95
11119

56p
110p
749
Rip
44p
27p
27p
1100

pp
Et SO

Sip
£1 .16

36p
1119

150
22p
16p

22p
20p

20p
111p
42p
669
1111p

Slp
700
709

E2.20
300

VOLTAGE
REGULATORS

7805
7812
7905
9512

1A
5V 53p

12V S3p
5V 519

12V Sip
10OrnA

78105 5V 29p
78112 12V 21p

500mA
79M12 12V 12p
79M05 5V 62p

32p723

S 100
PROM BLASTER

order. ETI/N r PROGRAMS MOST

AmilimitimmuummiC

74LS TTL ;

74LS00
741501
741502
741503
741504
741508
741510
741514
741520
741526
741530
741.532
741538
741.542
741547
741_573
741574
741575
741586
741590
741593
7415107
7415112
7415123
7415125
7415132
7415138
7415151
7415155

14p
149
13p
13p
14p
13p
13p
50p
13p
1110

14p
14p
16p
39p
41p
21p
111p

299
369
359
31p
40p
70p
45p
29p
50p
39p
755
Up

74LS161 42p
74LS163 42p
741.5164 50p
7415173
741.5174
7415175
7415221
7415244
7415245
74LS251
741.5257
74LS261
7415366
7415373
7415374
7415393

77p
Sep
539
539

[1 20
46p
55p

5310
lip
711p

71p
600

LOW PROFILE
DIL SOCKETS
40 Pin
28 pin
24 pin
22 pin
18 pin
16 pin
14 pin
8 pin

TIL 32
TIL209 red
111232 green
111212 yell
111216 red
111.2213 red
TIL270 red
11L224
TI1311
111312/3
TIL321/4
TIL3304

30p
26p
249
22p
160
14p
12p

45p
100

111p

1119
lip
20
12pp
111p

15.50
ft 00
5115
Et 15

LINEAR ICs
NE555
NE556
RCA136
1..M301AN
LM311P
1M318
LM324N
LM339N
LM348N

17p
410
66p
26p
46p

[1 .455
42p
40p
7Sp

LM358P 38p
LM380 659
LM3900N 46p
LM3914 (2.00
LM3915 1.00
1013600 E120
SN76477N 75
U4709 29p
LM741 15p
U4733 qp
U4747 Sip
U4748 25p
TL074CN E1.20
TL081CP 30p
TL0032CP 110p
TL084CN 90p
LM3302 Sip
TL490 E110
1488 70p
1489 70p
8126 Et 50
8128 E150
0T95 ft 50
ICM7555 1910

M 1872 El 90
Data I1 or /eye
SAE 200

Suitable for video
games, alarms.
toys, etc
Data 75p Large
SAE 20y

INTERSIL
ICL 7660
Voltage Converter

E2.25
Data 200 Large
SAE

FAMILIES OF EPROMSI

Bareboard
Promvvriter
KIT'
Incl. all parts sckts
Promwriter
Del: 3 weeks

£49
£40

£17S
and

KITS

WHEEL OF FORTUNE £6

ULTRONIC FLY REPELLER £4.50

NEW
KLUGE CARD
SIMPLIFY YOUR PROJECTS WITH
A PROTOTYPE BREADBOARD
WITH EXTRASI
* 4 On -Board Pwr Supplies up to 3

of which can be  5. or ±5, I/12
* Swath Selectable Memory or

Device Address
* On -Board Address/Device De-

coding
* BeDirectionai Date Bus Butter-

ing
* On -Board Wart States
* Larpe Breadboard Area
Bare Board & Manual 533.00.
Complete kit (141 Delivery 2 wks

FLOPPY DISC
CONTROLLERS
FD1771 E21.00

(32 00
WD1691D E14.50
WD2143-01 E5.00
*SPECIAL* Complete Pkg E50.
Includes F01791-2 WD1691D
WD2143-01
Set data available E3.00 151p SAE
please)

FD1791 2

EPROMS

7706 450ns
2716 5v 450ns
2732 Intel type
Buy 5 oft for

E2 55 150
E2 65 160

E9.90 ea.
549.00

6809 SINGLE BOARD COMPUTER
Uses  otoro as powe u
4K/8K/16K ROM 21( RAM, ACIA. PIA. 8080 simulated
I/O. RS 232 Handshake 8 sel Baud Rates.
BARE BOARD
Uses 6809 6850 6821 Buy set for f 18.40
COMPLETE KIT E175  15% VAT  C1 P&P.
Manuel includes: 11 x 17in Schematic Parts List
user notes Software listings and more!
ADMONS 127161 524.00
DATA AVAILABLE ON 6809 SAE please

MEMORIES

2114 450ns E1.30 (1.25
2114 30Ons E1.45 E140
TC5514P 53.66 53.46
IRK CMOS RAM 1110 41450ns I

4116 200ns E120 E1.111
4116 15Ons E1.70 E1.65
CMOS RAM 5101 E3,45 53.40
HM 6116-3116K

15Ons) E1650 E15.25

CPUs
6502
6504
6802
6809

E5.45 80804
£725 13C1854
E570 280

E15.00 Z804

SUPPORT DEVICES
6520
6522
6532
6810
6821
6845
6850
6852
8212
8216
8228
8255

13.10
E5.55
E7.70
E260
nee

EIS 00
0.90
E325
E1.75
(1.75
E3.95
£4.10

E4.15
E6.46
£4.00

Z110 CTC £4.25
Z80 PIO E4.25
280ACTC ES 40
ZBOAPIO E5.40
Z800MA 514.95
ZBOADMA 510.00
ZBOS10/0 517.90
Z804510/0E22 50
Z80510/1 517.50
Z804510/1 E22 SO
Z80510/2 (17.50
ZBOA 10/2E22

Z80 COMBO CHIP
MK3886 2 12 meg. E19.60
Date E1 00 plus 51p SAE.

AY 3-8910
GI SOUND COMPUTER
CHIP
eatures.

Full software control of sound
generation
Interfaces with most 8 -bit and 16 -
bit microprocessors
3 independently programmes
analog outputs
Two 8 -bit general purpose I/O
Sons
Single  5 volt supply

SPECIAL PRICE E5.95
Data Cl Large SAE Please

EPROM
ERASER
FAST ERASE TIME
EPDXY COATED
STEEL CASE
HOLDS UP TO Si r
EPROMS
SAr ETY
INTERLOCKED
SOURCE
Data available
E48.50 each

VEROBLOC
SOLDERLESS
BREADBOARD
360 reliable contacts. Will accom
modate any size IC. Can be full in-
terlocked one with another

E3.56 each
5100 Protoryping Boards'
Mic roboard Pattern 06-21751

111140
So Pad Universal Pattern 115.40
Prototyping Board for your APPLE
/111 2020 £5.37

ANTEX SOLDERING
IRONS
Model CX 17W 54.25
Kit SKI. 15W E5.00
Incl. base/stand  solder
Kit 563 17W E5.00
Kg SK4. 25W 121.00
SK3 and SK4 complete with stand
MIX Repair Kit E4.80
Can be used where no mains elec
is available.
Spare Bits 50p

ORDERING
INFORMA-
TION
Please add 50p P&P.
Plus 15% VAT to all
orders
EXPORT ORDERS
/ACCEPTED
Add 15% P&P on total order. VAT
not applicable
ACCESS/BARCLAYCARD
WELCOME
Please add 15% VAT after P&P.

Schools. liner Official Orders wel
come
It is our policy to offer you brand
new, full -spec devices. Prices
subject to change without notice.

PET ATOM, UK/01 MEMORY REVOLUTION
Memory expansion boards 16K complete kit [50,
orair (Si. 32K Ire E74. buft

OHIO SCIENTIFIC COMPUTERS
Superboard 3 Poe 4K extra ram [10.93 16K memory
expansion complete kit (50. built (58. 32K memory
expenpon kit (74, built 1112. Power supply kit (11.95.
Modulator (3.50. Guard band kit (10. Case 17.
Cegmon U2.50. Wemon (19.95. Assembler 'Editor
tape C25. Word Processor Program (10 Display
expansion kit for Superboard 2 series 1 only [14.
Centronics interface kit (10 610 expansion board
P.o.e. MevfloPPy disc drive p.o.e. Cassette recorder
(19 Colour adaptor board built (46.

VIDEO GENIE f279

PRINTERS

*N.

Buy any of the below and get a free interface kit and
word poorer. program for UK101 or Superboard
Efsean MX70 22161. Epson MX80T (365. Epson
MUOVTI 13116. Epson M)(80F, 02 (449. Epson
MX100 SU OKI Mocrolorre 80 (296. OKI Microline
820 On. OKI Mrcrokne 83R (699. OKI Microline 82
ON. OKI Mcrokne 83 (6119. Centronics 737 E3815
Sew osha 3111304 (199

TV GAMES'
Or 3 6600 art [12.1111 AY 3-8660 + kit 13.25

SWANLEY ELECTRONICS
Dept ET1 32 Goldsel Rd Swanley

Kent 8R8 8E1
Tel Swinis, 10322164851

SINCLAIR PRODUCTS'
Sinclair Products only are all Post free SC110 Oscil-
loscope [166.96. adaptor E5.69. rechargeable batt-
eries (263. xl Probe C9.75. x10 Probe (11.50, carry
case Met PFM200 £5727. adaptor E5.69. case

BATTERY ELIMINATORS'
3 way type 6/7 5/8V 300ma (3.50. 100ma radio
types with Press studs 9V (4.116. 9  %V [6.25. Car
convertor 12V input. output 3/4 5'6'7 5 9V 800ma
[304

BATTERY ELIMINATOR KITS'
100 ma radio types with Press -studs W (1.79, 9 +9V,
12.50 Stabilized 8 -way types 3/4.5/8/7 5/9/12/15/
181/ 100ma (3.12. 1Amp (1.50. Stabilized Power kits
2-1801 100ma (3.13, 130. 1-30V 1A E5.50. 1-313V 2A
(15.30. 111 and computer supplies 5V stabilized
1.54 E11, 3A 514, 64 (23. 12V car convertors
8/7.5/9V 1A E1.62.

SHARP COMPUTERS
MZBOK 206 E390. 36K E394. 48K (406. PC1211E82

B1-PAK AUDIO MODULES'
41304 [4.35 PA12 (931. PS12 fl 7538 f2.90
5.450 E27.90 AL60 (662. P6100 [19.24 SPM80
[5.26 BMT80 (6.36 Stereo 33E21.00, AL80 08.66

VIC 20 COMPUTER f165

Postage £3.50 computers, f4.50 on Printers
and 45p on other orders. Lists 27p Post free.
Please add VAT to all Prices except those
sections marked with a  which already
include it. Overseas and official credit orders
welcome.

Quality support for; ATOM
ZX80 ACTION ! ZX80
2 games per cassette - for only £4 !! ZX8I
Flicker -free action for ZX80.games your
Only 1K RAM needed, and the original (4K) ROM.

Cassette C8OA: BRKOUT ACK -ACK £4 -
Cassette C80B: SHELL GAME - - - - INVADERS £4 -

,

The ZX80 Magic Book
** WITH 8K ROM / ZX81 SUPPLEMENT **
Games programs, computer music, converting programs
written in other BASICs. Improving the picture, RAM
and I/O circuits, and much more. £4.75

Getting Acquainted with your ZX81
A Tim Hartnell masterpiece. £4.95

23+23 WAY ZX80/81 EDGE CONNECTOR SOCKET £3.50

ATOM CASSETTES ; £5 each

CAAA: BREAKOUT + CUPBALL+3D MAZE+SIMON 2

CRAB: PINBALL+ LETTERS + SPACEWAR + DRIVE

Both tapes need 1K VDU + 5K text RAM

The ATOM Magic Book
A wealth of games and other programs; storing speech
in your ATOM, converting programs written in other
BASICs, tape recording hints, plus many other useful
hardware and software tips. £5.50
16/32K ATOM RAM Boards from £59.50
Single Eurocard, can fit inside Atom's case. Built &
tested. Also suitable for other 6502/6800 computers.
Bare PCB only £23. S.a.e. for further details
ALL PRICES INCLUDE U.K. P&P + VAT WHERE APPLICABLE

r 4

TIMEDATA Ltd. 57 Swallowdale, Basildon ,Essex
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©POWER MAIMING
MODULES

 +yrs'', rwarevas
 :am' or, one as sr.
 -zoo ...mar a ens
 ...se. --e "rem .-1

%sew anummerGeolmis
A range of Puma. miss. soss-rsccomplete sad Imam -rsonares fsupolstrost
Wave preset elieleillbiliPC
Controls win IIIINIPmrssrpirsRFI supsnAlt
Slays swear 4111810111
Controls opts ININEssmasse. ores
front a nirMOISIMarla
Matter 011111.111111411C
Will masts 111 um. Mims NZ
SPC units
Remote slawalINI1-1Pemst
Will °rend. s SPC are romms Ism
non to ea as anens.med4t.
Supplylreimmolmoll
Provides .rtsia irostamorrts mentr's
voltages an: siqpnIseisaieama Baas
ties for s INS "allme asto an. - -arc, arMarnolonet

£114.91

An advert...re vino% Maamtgi a.. dime
ence effects ip swomma all sirs
128 patterns cos IMO Manisa Ciao !Me ye e -
control over tar wee 1/44 pea oFF  4 so am.0 P.' tee
program the fral...11/111M11.11, MINP!lia ararentam a we.Poop. grip*/ IlarerartilaaPO or.output! and =ow MINS

.

be halted at gsaes 181/NIP.111111111161,
the module ad dial! Eft =mil Maims -- --
lator typpea psis* Pans aterms swift Posprar-r- sOr
for thee foqoarmg aulgeltaMallnalM10. US Magma, OarroOPSOY
provides uriesersaa sews we was de,ouslighting shoves

3 CHANNEL SOUND/LIGHT
CHASER

LB31000SLC £32.70

A high performance
sound to light system which

a....omailcally swill hes to a chase when the
music ceases Super sensitive with an ant,
interference circuit, the unit will operate from
oactically any amp and control up to
' OCIOW.'channel. 5HZ to 70K Controls bass/
,n,r1 fret,lr master sensitivity/blase speed

STEREO DISCO
MIXER/PREAMP

LBPA3
M Magnetic
C Ceramic

£33.70
Magnetic or Ceramic deck

versions please state
All the requirements of a stereo disco preamp
on one board, left and right deck r, zers-tooe
controls/mist mixer 'tom, c ante lade
over decks/and P.F I The ur  ca, be .sad
with either LB 100/150/250

Full set of pots £8.63

2/4/8 CHANNEL CHASER
LB81000LC

An all logic chaser system for use with up to 8
channels at 1,000 watts each Facilities include
footswich trigger and module cascading 116,
24. 32 channel, etc I. chase speed and re cycle
delay

The Multi -4 is a comprehensive sound and chase module
offering a wide range of forward, reverse or random effects
with additional sound modulation facilities Modes of opera
riot, are set on control pots which act as electronic switches
The unit has a wide speed range and will accept virtually any
sound level input The Multi 4 also provides monitor circuits
for LED driving The triac touts may be used to drive up to
4000W of lighting or up to 0 metres of rope lights.

MULTI - 4

£54.90
Attractive blue panels
with white letters, com-
plete with LED monitors,
knobs and mains illumi-
nated switch.

£9.70

POWER AMPLIFIERS
Tough dealing power amps for use in sound
systems. Open/short Circuit protettion and
fused. Heavy gauge heatsinks and rugged o/p
devices (all operate down to 4 ohms)

2SW 101.S. 1181W RIPS, 15OW RAILS. NM R.M.S.

20Ht to 60K 5Ht to 256 5Ht to 25K Sliz to 25K
0 07°6 THD 0 1% THO 015. THO 0 155THI)
96013 S'N 110080-N 110085 N 11008 SA

1825 LB100 10150 L8250

£11.21 £19.70 £21.28 £43.50
Note all models are available with either
5001.1W or 775mV sensitivity Please state
when ordering

& B
ELECTRONIC MODULES

PROFESSIONAL ENGINEERING
BY PROFESSIONALS

45 Wortley Road, West Croydon
Surrey CR0 3E8 Tel 01-689 4138

Each module is manufactured from the highest
quality components, fully tested, supplied with a
connection and circuit diagram and guaranteed
for twelve months
All ,r,ces shown am VAT inclusive. Please include
50p post parking except where individually
st,ned T., mail order send cheque P.0-/
Poostered cash, Access number. C.O.D. service
11 nxtra For further information send a s.a.e.
S'Ut.nq oh -nit model
PLEASE NOTE THIS COMPANY HAS NO
CONNECTION WITH LB ELECTRONICS OF

HILLINGDON

SUPPLY UNITS
L/IPSU1 LIMPS LEHOOPS LIMPS
FOR PA3 For 12 FOR 1 2 FOR 1 2

AND ACOI L075 LB100 L8,50
£7.28 £11.28 £15.20 £19.00

3 -WAY ACTIVE CROSSOVER
LBACO1
£17.90

Bass/mid/treble
active crossover with

stage booster, Available with crossover
points of 700 or 30014t. and 76 or 3KHz (please
sPecifyl LBPSU1 supply for L8AC01 It or 2/

3 CHANNEL SOUND/LIGHT
LB31000SL

All
£22.70
the advantages

of the SIC without chase.
Controls bass/mid/treble/master sensitivity

4 CHANNEL SEQUENCER
LB41000LS

A 4 channel sequence generator tor banks of
lamps up to 1.d0OW per channel Two speed
controls, cross &Feet to provide Settings be-
tween seconds and rapid burst

7 144.4GHBOCeal ROAD, HASTINGS, SUSSEX. TN34 3TG
Toispaimur HASTINGS104210 436004

LTD

ELECTRONIC KITS

)

KS470 SOUND MOM LIMPTCN.
1128 D. Sir az NU

KUM Nr..A0 GATT Man.
10145411,151 OIL scam

2408 &C. Oils Off

SK370 2 TONE SIREN. OUTPUT II le
al 4 OROS VI Le 1 OHRE INDIRA

E5.14 sc VAT

KIM DUSK SWITCH 9V D.C. SWITCHES
2408-5A MAX E1046 a. VAT

4.4

85143 LED. VU DISPLAY, INPUT I 100W
5 I2V DC E9.15 or VAT

LIK212 ULM ANTENNA AMPLIFIER
128 D.C. ELMS VAT

OM COURTESY LIGHT TIMER FOR CARS,
*108 D.C. E7.71 inc VAT

KS150 LONG PERIOD TIMER 40 SEC 90 MIN.
1138 D.C. f.9.35 le VAT

Post b Pacing 50p per KS kit, 75p per UK kA Send 20p SAE. la rstalopue al our
ertensne ranee of kits b stints Trade, Educetwwl ft Export endairies welcomed.

east law...0M

Please mention

ELECTRONICS

TODAY

INTERNATIONAL

when replying

to adverts.
VISA
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' LCD DIGITAL MULTIMETERS
ISPECIAL PURCHASE - LIMITED PERIOD ONLY

6220 Reliable 22 range hand held 31/, digit LCD with volt /ohms auto range. unit
and range signs. 10 amp AC/DC battery warning. lower power ohms range.
Model 6110 Also has range hold. continuity buzzer and improved accuracy All
models high quality rotary operation Resolution 0 1 mill, von 10 -Micro amp
0 1 ohm

6720 1000v DC 0 2/10A AC /DC 600v AC 2meg ohm Was E55.95 NOW £42.95

6110 As above plus 20mA AC /DC and improved accuracy Was £85.95

NOW £59.95
THIS SPECIAL OFFER IS QUALITY WITH VALUE
Also in stock
5203 20/200mA version of 622911e no 10 amp,
61000 2A version of 611011 e no 10 amps
11111m 16 range with Hfe checker 10 Amp DC

11111m 30 range with Hfe checker 10 Amp AC/DC

£3795
C4995
£43.50
£6995

GLOBAL SPECIALISTS EQUIPMENT
Generators IUK c/p £1.001
2001 1 HZ -100 KHZ sweepable function generator TTL /Sine/
Square /Triangle All facilities Mains £89.00
4001 Ultra Variable Pulse Generator 0 5 HZ -5 MHZ Every

£109.00facility Mains
Frequency Counters (UK c/p 8061
MAX100 100 MHZ Counter Battery operated 8 Digit 30mV
typical Bench portable LED £89.00
MAX50 6 Digit 50 MHZ Hand held LED £56.00
MAX550 2 range 6 Digit 550 MHZ hand held LED £97.75
PS500 500 MHZ p resole, for MAX513 / 100 £34.50
Circuit Powered Logic Probes Pulsar and Monitors [UK c/p 65p1
LPI DTL/TTL/CMOS 10 MHZ 100K ohm Pulse Memory
£35.50
1P2 DTL/TIL /CMOS 1 5 MHZ 300K ohm Pulse £19.95
LP3 DTUTTL/CMOS 50 MHZ 500K ohm Pulse Memory

£55.95
LMI All. 8. 10. 12. 14 8 16 Pin IC S Indicates Pins on loft
DIL/TTL /CMOS/HTL Logic Monitor £33.00
OPI Digital Pulse Single shot or 100DPs £58.50

-g

fl Y

HAMEG OSCILLOSCOPES
Range of top quality scopes for Amateur and
Professional (UK c/p 3071E3.00, other £4.001
307 Single trace 10 MHZ 5mV 0 5 micro sec Plus built in
component tester 6 x 7cm display £158.70
(Optional carry case £18.40
203 Dual 20 MHZ Trig to 30 MHZ 5mV 0 5 micro secs
8 x 10cm display (replace model 3121 £253.00
412.5 Dual 20 MHZ delayed sweep trig to 40 MHZ 5mV
0 1 micro sec 8 x 10cm display £402.50
512 Dual 50 MHZ Delayed sweep Single sweep Delay
line Trig to 70 MHZ 5mV 0 1 micro sec 8 x 10cm display

£667.00
Options 203/412/512 Viewing hood
Component tester 203 412 512
Carry case (state monI
Optionil Reiss DU models) X1 £7.95: X103.45
X1 -010E10.50: X100 f16.95

£690
£46.00
£21 85

KEITHLEY PROFESSIONAL DIGITAL MULTIMETER
PROFESSIONALModel 130.25 range Easy to hold and use LCD

DMM Size 7 x31 x 15
Ranges

DC Volts 290mV-1000V 0 5°/, 100 micro volt
AC Volts 200mV-750V 10- 100 micro volt
DC current 2mA-10AMP 1-2.0 1 micro amp
AC current 2mA-10AMP 2.° 1 micro amp
Resistance 200 ohm -20 Meg 0 5'1,, 01 ohm

£102.35

TRANSISTOR
CHECKERS UKCIP £1.50

Al %sue auto test and matching.
LTC NSA plus DC Parameters £111.55
LVT FLT. rnultimeter E147.20
ON bid Noll Stsctor £173.60
Also LTC 905 Semi conductor curve

trace (use with scope) 135.45

SABTRONICS EQUIPMENT
New reliable -ange of DMM s and
frequency computers with those
extra facilities and competitive
prices. All battery operated
(supplied) Except 5020A mains
Optional mains eliminators available.
SMUT COUPON° 1 HZ to 10 HZ Res
10mV sensitivity to 100 MHZ

(UK cip £1.00/
8110A 20 HZ -100 MHZ in 2 ranges

£95.45
5610A 20 HZ400 MHZ in 3 ranges

£ 13.85
9 DIGIT COUNTERS 30mV sensitivty to
;HZ Resolution 0 1 HZ -10 HZ
86108 1: HZ -603 MHZ in 3 ranges

£125.35
80006 HZ-1GHZ in 3 ranges

£184.00
FUNCTION GENERATOR IUK c p £1.00'
A .1 - raptor
5020A KHZ Sine/Square
TflangierTIC Freq sweep Low
distortion £98.90
DIGITAL WU Two LCD
nand new -one with temperature
range AlsoUll and LED Bench
models
2035A XI Mil hand 2A AC DC
20Meg ohm ETC £95.45
2137A As 203541 with -50°C to
-150°O IOW law 0 1'
nosolollies £109.25
211111131 Dip Es Auto Oec,mai
mom. 111A AMC 20Mei; oi m etc

£95.45
21115111111 mai= el above £109.25
c p210r9A05p Mothers

Options Touch & hold
Probe for DMM's

£14.95
Battery eliminators
(state model? £5.69

VARIABLE REGULATED
POWER SUPPLIES
Mains operated regulated
single metre (UK c/pE1.501
2410/12-0/24V 1 amp £35.00
154 5-15 volt 3 amp £44.00
423 0/12-0/24V 3 amp £54.00

AMATEUR/CB
KDM6 1 5 to 250 MHZ Dip
6 ranges £3850
SWR9 3-150 MHZ SWR  F S

£9.50
SWR50 Twin meter SWR  Power
1KW max £13.95
310 Single meter SWR  Power
tow £8.95
110 SWR/Power /FS -10/100W

£11.95
171 As 110 Twin meter £14.50
175 SWR/FS/AE Match
(40 MHZ). £13.80
176 As '175'  0/5/50 Watt
power £16.95
171 As 11751 0/10 /100W  MOD
Scale £19.50
HM20 SWR meter Plus 206 v.,-
19 range Multimeter £28 95
(Note SWR-Power ETC to
144/150 MHZ)
Just a selection of a huge range
in stock - send for latest lists
including professional ranges

SAFGAN PORTABLE OSCILLOSCOPES C .__ - C
Pa h cost Dual Trace Scopes mains operated Made in UK to
end_.-: ,andards Available as 10 MHZ 15 MHZ or 20 MHZ All teature 41

,;- .

5m5 sers,tiyity 0 5 micro sec 64 x 8cm display (UK c/p E2.50?
01410 Duel 10 MHZ £194.35 \Ir Ilb
07415 Duel 15 MHZ £201.25 'ON es ."A
01420 Ow 20 MHZ £216.20
Optional probes available (see Hameg abovel j'..1 t, t a 

.11111=gr

LASCAR BENCH MULTIMETER
3 Digit LCD Made in UK 25 ranges with basic 0 1,
accuracy 2A AC/DC with 01 Microamp resolution
1KV AC/DC 20Meg ohm ETC
L/4100189.00 (UK c/p 0.001
Also model LM2001 hand held model 2Meg ohm
2A AC/DC ETC £57.70 (UK tip 65p.

TV COLOUR BAR
PATTERN GENERATORS
PAL UHF and VHF Models
L6C393 VHF 6 pattern £143.75
LC6392u UHF 15 pattern £228.85
LC6392y VHF 15 pattern £231.15
LC6399 VHF/UHF 13 pattern £572.70

LEADER AUDIO RF FM
TV GENERATORS

o

High quality mains operated
equipment (UK cip£1.501

LSGI6 RF Generator (matches LAG26I
5 ranges 100 KHZ- 100 MHZ 1300 MHZ
harmonics) Intrixt MOD 100mV
o/p- -1 1 5'1, accuracy £63.25
ES6 231 FM Stereo Generator

100 4 MHZ. Al facilities 121110

AUDIO

LAG76 4 range 20 HZ -20 KHZ Sine/
Square 5V o/p Distortion 0 5-10

£73.60
LAGI20A 5 range 10 HZ -1 MHZ Sine/
Square 3V o/p 005-08°-a Max
Distortion Switched attenuator

£146.00
LA6125 Low distortion 10 02°4
version of LAG120A Plus'Burst type
signals for Speaker test £273.00

MEN SOPPUES 13 8 volt Output regulated

'Pera" Um, DISCOUNTS Small and large quantity Discounts available for most products for UK and Export Your Enquiries Invited
£15.50
£17 95 ALSO STOCKED Range of chassis speakers and kits microphones and public address equipment accessories etc

AUDIO ELECTRONICS I_ tin7teci e

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2

OPEN SIX DAYS A WEEK  CALL IN AND SEE FOR YOURSELF

Order by Post with CHEQUES/ACCESS/ VISA or Telephoneyour order

4

vur

FREE
CA TA I -6641E0

Send large SAE
( 20p LIK

Schools, Companies
etc. free on request
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IT'S A DOGS LIFE!
Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETIs with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour -plating your
archives.
Invest in an ETI binder. You know it makes sense.
You can have any colour you like as long as it's
black.

Price U.K. L3.95 including postage, packing
and V.A.T., overseas orders add 30p. Why not
place your order now and send the completed
coupon with remittance to:-

EASIBIND LTD., 4 UXBRIDGE STREET,
LONDON W8 7SZ. Tel: 01-727 0686

Please allow 3/4 weeks for fulfillment of order.

it's easy
with

Easikand Ltd,4 Uxbridge St_Loncion ,W8 7SZ.
Nat. Giro No. 5157552.
r

I Older Fbrm
1

ELECTRONICS TODAY INTERNATIONAL
I enclose p.o./cheque value

for binders
1 Years required

I BLOCK LETTERS PLEASE

1
Name

I Address

I

I Date

I Registration No. 307469
a. a

USE ELECTRONICS TODAY INTERNATIONAL'S CLASSIFIED
(30p per word, minimum 15 words. Box Nos. £2.00 extra or £9.00 per single columncentimetre - all prepaid).

Just write your ad on the form below and send it with your cheque to Jonny Naraine,
145 Charring Cross Road, London WC2 OEE.

52 3 4
6 7 8 9 10
11 12 13 14 15

Please place my ad in the next avalable issue of E.T.I.:
Name

Address

Tel. No.

I enclose my cheque/P.O. for the value of £
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ETI RATES
1-4 Insertions £9 00 per scc
5-11 Insertions £8 00 per scc
12 + Insertions £7 00 per scc
30p per word (min 12 words)
Box No. £2.00
Closing date 1st Friday in month preceding
publication

HE RATES
1-3 Insertions £6.00 per scc
4-11 Insertions £5.50 per scc
12 + Insertions £5.00 per scc
21p per word (min 15 words)
Box No. £2.00
Closing date 2nd Friday in month preceding
publication

Classified Advertisements must be prepaid
Advertisements are accepted subject to the terms and conditions printed the advertisement

rate card (available on request)

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON W'C2H GEE. TEL: 01-437 1002 Ext. 50.

CENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE

JUST LOOK!
Order No
100 ALARM TRIGGER MODULE. 100's Sold State Battery
operation Pos a Neg Pings N C for 4wire contacts fa, 0 for
Mats etc One Amp Switching Capacity Only E5.55
110 Duality White Flush fliong 4 wine MAGNETIC REED
CONTACT ...nutin.np magnet
220 Surlare 4 wire MAGNETIC NEED CONTACT

(1 10
E1.50

240 PRESSURE MAT, Standerd site 4 -wire 30"15" E2.20
250 PRESSURE MAT. Si.,, site 4 wire 23".6'h" CT 73
250 VIBRATION DETECTOR, Pendulum type in Ivory Case with
iontxted Lid a self adhesive backing Adtustable sensitivity L3.50
360 SIX INCH UNDER DOME SELL E5.55
350 BEST QUALITY BELL HOUSING. PVC coaled metal not lo
be confused enth die cheaper decoy covers Fully sionwritten diet
our Centurion edema
400 DECOY P.V.C. SELL COVER E6.80
Nom AS equipment epereteeMi 12 Vette DC.
710 SCOOP Offer SMOKE ALARMS. Sall -contained loneation
Tope 11 5,ro obscurationl with low battery warning at the
UNREPEATABLE PRICE of only E5.75 %SUM Sleeks LemIII
Terme Add 15e. VAT to Prices. 40p Postage IS Pack.,

No Minimum Order.
Ace.. telephone onion
"Mown en
0414.31627 or send
S A F for Full List to

CENTURION ALARMS & ELECTRONIC

rl

SALES. Dept. ME. 265 INMetiedd Reed,
Nutkleirenekl, w YOall HOS 951

D(81 TEMPERATURE sensors (plug-in
compatible). Including UK P&P £19.50. Free
leaflet, Cheshire Micro Design, 66 Close
Lane, Alsager, Stoke on Trent.

TRANSCENDENT 2000 synthesiser, will
demonstrate. Must sell. Only f160 o.n.o.
Phone Romford 61064.

TRANSCENDENT 2000 synth £180. Evans
EP100 echo machine £95. Both excellent
condition. Sold together for £265. Phone
M612 3027 evenings.

DIGITAL WATCH BATTERY
REPLACEMENT KIT

oroThese watches all require battery
(power cell) replacement at regular
intervals This kit provides the,
means We supply eyeglass non-
magnetic tweezers watch screw.
driver case knife and screwback
case opener Also one dor assort

. Push.p(eces lull instructions and
battery Identification chart We

/IM4, then supply replacement batteries
- You fit them Begin now Send
Ell for complete kit and get into a

Z 'ast growing business Prompt
7e.laalCei

BOLSTER INSTRUMENT CO. (ET29)
1 Percy Avenue Ashford. Middx. TW15 2PB

KLIFCO COMPLETE DISCO STEREO
AMPLIFIER OFFER £27.95.
PROFESSIONALLY FINISHED, TREBLE,
BASS, HEADPHONES+ TAPEING. FET. IC
-60W (240v AC) - MAGNETIC PICKUPS
(3MV1+ MIC (+SPEAKERS £60
COMPLETE). KLIFCO - ILKLEY.

DO YOU TRANSMIT
AUDIO SIGNALS

OVER CABLE

CIRCUITS?
We manufacture a full range of
interface equipment
of audio signals over private wire or
telephone circuits, from Narrow
Band STD systems 1300Hz-3.4kHz)
up to Wide Band Music Circuits.

PARTRIDGE
ELECTRONICS

(A. C. Partridge Ltd.)
56 Fleet Road, Benfleet, Essex

Tel: (STD 03745) 3256
We also manufacture audio
mixers and sub -assemblies

SECURITY SYSTEM KITS . . . All
components and full instructions. Send large
SAE for latest catalogue of advanced
projects for car, caravan and home. Compu-
Tech Systems, Ind Est, N. Walsham, NR28
OAN. Tel: 106921405600.

SOUND/LIGHT in smart two-tone case, only
1'4" high! All parts, hardware 600w per
channel, 13-95. Cheques JDG Electronics
Ltd, 9 Clifford Manor Road, Guildford,
Surrey.

BURGLAR ALARM Component Catalogue
out now Ring C VV A S 0274 682674

TRANSCENDENT DPX. Built, working
beautifuuly. See Powertran ads for
specification. Could deliver up to 50 miles.
£350. Phone Slough 70111 ext 246. Ask for
Gilbert.

TRANSCENDENT 2000. Fully working,
hardly used. £200 o.n.o. Tel. Steve 01 572
1239.

ACORT ATOM
UTILITY ROM

Upgrade your Atom nowt Our 4K ROM simply plugs
into the spare socket and provides 18 new commands
and utilities including, renumber, range delete, find,
auto line numbers, program compression,
disassembler, true keyboard scanning, memory dump,
and much more. Supplied with full instruction manual.
To order send cheque/PO for E35 inclusive (delivery 1
week) or SAE for further details.

WILLOW SOFTWARE
PO Box 6, Crediton, Devon EX17 1DL

POWERTRAN DPX Polypaonic synthesizer.
Virtually completed Et working. £395 o.n.o.
Tel. 0264 71385.

CHEAP CHIPS UA 741 ICs 10 for £1.40.
NE555 ICs 10 for only £1.60. BC108
transistors 10 for 70p. Components new full
speck, return of post servis p/p free.
Cheques/POs payable to G. Monaghan. Post
to (ELECTRONICS) 24 Tower Road,
Tadworth, Surrey.

BUILD A 12 into 2 mixer for £100. Details
£3.50. P.O. to Mr J. A. Lovett, Flat 5, 36
William Ave., Margate, Kent.

ZX80 8K ROM DISPLAY. Six I.C. design
gives SLOW mode operation with correct
character alignment. Circuit £4. M. B.
Daniells, 58 blacklock, Springfield,
chelmsford, Essex.

BARGAINS FOR THE ELEC-
TRONIC HANDYMAN

BRANDED L.E.D. DIGITAL
ALARM CLOCKS

eraiMINIM,

Returned to Service
Department within
guarantee period (21
1 With alarm repeat SR SP of (17 00 Offered at

0.95, inc VAT or 3 for E9.95. Inc VAT
2 With luxury lamp and repeat alarm SP SP

(31 00 Offered at E7.95 inc VAT each, or 3 for
E111.95 inc VAT

These will be sold as received from our customers with
the existing fault(s) and without guarantee

U K only
Discounts available on large bulk purchase

PRESCOTT CLOCK & WATCH CO.
LTD.

PRESCOTT HOUSE, HUMBER ROAD, LONDON
NW2 SER
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ZX80/ZX81
KEYBOARD
Full size 40 key keyboard. All symbols
marked in two colours.

Kit £19.95 Built £22.95
Keyboard connector £1.95

IN/OUT PORT
24 lines controlled in BASIC. Drive motors,
printers etc.

Kit £14.50 Built £15.95
In/Out connector £3.95
ZXEr'/ZX81 connector £2.95

MOTHERBOARD
Drives RAM pack and two boards.
Includes ZX80/ZX81 connector and one
board connector.

Kit £13.39 Built £13.90
2nd connector £2.95

Postage on above 80p
SAE for FREE illustrated catalogue.

Redditch Electronics
21 Ferney Hill Ave,
Redditch, Worcs. B97 4R U
Tel: 0527 61240

NE N! PROFESSIONAL ZERO
EXTRACTION FORCE IC SOCKETS, 24 Et
40 pin, £3.50 Et £4.20. SOLID-STATE
MINI -BUZZERS, 1.5 to 24V (specify when
ordering), £3.30. PXP 20p inc. EPROM
PROGRAMMING, f3/ 1K inc. PETRON
ELECTRONICS, Courtlands Rd, Newton
Abbot, Devon.

VHFIFM TRANSMITTER KIT. New IC
design - tuneable 88-108MHz. Ideal bug.
ONLY £1.95+30p P&P. (Unlicensable). M
Henry, Dept ETI, 30 Westholme Gardens,
Ruislip.

COMPONENTS GALORE Prices to shock
- Send SAE NOW for lists. T.H.D. Elec-
tronics (Bristol), 90 Longford, Yate, Bristol
BS17 4JW.

TELEPHONE ANSWERING Machine (twin
cassette) drilled p.c.b. + full instructions
£3.95. Burglar alarm p.c.b. drilled + com-
ponents full domestic installation instructions
positive/negative rings, entry/exit delays
£5.95. Unbeatable accessory catalogue.
Rapid Service North West Alarms, 5 Spinney
close, Glossop, Derbyshire, 04574 5493.

TIME WRONG?
MSF CLOCK is ALWAYS CORRECT never gains

or loses, SELF SETTING at switch -on, 8 digits
show Date, Hours, Minutes and Seconds, auto
GMT/ BST and leap year, also parallel BCD output
for computer and audio to record and show time on
playback, receives Rugby 60Kz atomic time signals,
built-in antenna, 1000Km range. TIME RIGHT, £62.80.

60KHZ RUGBY RECEIVER, as in MSF Clock, serial
data and audio outputs, f17.90.

Each fun -to build kit includes all parts, printed circuit,
case, instructions, postage etc, money back assurance

so GET yours NOW.

CAMBRIDGE KITS
45 (TY) Old School Lane, Milton, Cambridge.

RESISTOR SETS
High Quality Carbon Film 1/4W 5%. E24 Series. 60 values
10 per Value.

£5 including V.A.T., P&P

COVE COMPONENTS
58 SOUTHWOOD RD., COVE,

FARNBOROUGH, HANTS GH14 OJJ
Mail Order Only

ATTENTION SHARP PC-12111TRS-1313 POCKET
COMPUTER/MEMOWRITER USERS

PFS-123 Paper feed stand with Free 3" Dia, paper roll
£3.95

Pack of 5 rolls 3" Dia. For above £3.00
Pocket BASIC programming worksheets - 40 sheet pad

£2.95
AT LAST BOOKS FOR THE PC1211ITRS-80

pocket computers
5 Titles available - Lots of new programs
PC1211 Software, hardware and accessories. Send for
our New catalogue.

ELKAN ELECTRONICS
28 Bury New Rd, Prestwich,

Manchester M25 8LD
Get into the 21st Century with a pocket computer

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete Instruments/Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
lET, or Phone Bradford -on -Tone (082-3461
536.

PRE -PACKED SCREWS, Nuts, Washers,
Solder Tags, Studding. Send for price list.
Al Sales (ETI), P.O. Box 402, London SW6
6LU.

PRINTED CIRCUITS. Make your own sim-
ply, cheaply and quickly! Golden Fotolac
light-sensitive lacquer - now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55o. Cleat
acetate sheet for master 14p. Copper -clad
fibreglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwall.

T. & J. ELECTRONICS COMPONENTS -
Quality components, competitive prices.
Illustrated catalogue 45p. 98 Burrow
Road, Chigwell, Essex.

IMAM
[ORM

ilYSTEMS LTD.

136 Woodside Avenue,
Thundersley, Essex.

Sth Benfleet 4055

INTRUDER ALARM

COMPONENTS

Write or phone for free list

MAIL ORDER PROTECTION SCHEME
If you order goods from mail order advertisers in
this magazine and pay by post in advance of
delivery, this publication Electronics Today
International will consider you for compensation
if the advertiser should become insolvent or
bankrupt, provided:
1. You have not received the goods or had your

money returned; and
2. You write to the publisher of this publication

Electronics Today International explaining the
position not earlier than 28 days from the day
you sent your order and not later than 2
months from that day.
Please do not wait until the last moment to
inform us. When you write, we will tell you
how to make your claim and what evidence
of payment is required.
We guarantee to meet claims from readers
made in accordance with the above procedure
as soon as possible after the advertiser has
been declared bankrupt or insolvent to a limit
of f1,800 per annum for any one advertiser
so affected and up to f5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid
for higher amounts, or when the above pro-
cedures has not been complied with, at the
discretion of this publication Electronics Today
International, but we do not guarantee to do
so in view of the need to set some limit to
this commitment and to learn quickly of
readers' difficulties.
This guarantee covers only advance payment
sent in direct response to an advertisement in
this magazine (not, for example, payments
made in response to catalogues, etc, received
as a result of answering such advertisements):
Classified advertisements are excluded.

KLIFCO RETURN An Ad N9- 6. Return + £3
for a 240V-AC/40V-DC smoothed power
supply. Douglas screened transformer. 1

Regent Road, Ilkley LS29 9EA.

CASIO AX -210 L.C.D. analog/digital watch.
Melody alarms, chrono, timer, calendar,
12/24 hr, dual time, £26. Microplex, 5 De
Vere Gardens, Ilford, Essex. No callers
please.

SINCLAIR ENTERPRISE Programmable
Calculator, slight used, £20 o.n.o. Phone
(04821 781517 after 6.00pm.

ELECTRONIC
CLEARANCE PACKS

HUGE SCOOP PURCHASE
Containing Transistors, capacitors, resistors, pots,
switches, radio and audio items, connectors, relays and
many electronic devices. Must be worth over C20 per
pack. Our price f5 cart. £1.75.

JUMBO PACK
Must be worth over £50. Our price £10 cart. £2.50.
Money back if not delighted.

HAVE YOU SEEN
THE GREEN CAT?

1000s of components. Audio, radio, and electronic.
Almost everything electronic at unbelievably low prices.
Something for everyone. Send 35p P.O. or cheque and
receive FREE RECORD SPEED INDICATOR.

MYERS
Dept. E.T.I., 12 Harper Street,

Leeds LS2 7EA
Tel: 452045

HIGH QUALITY
AM CAR RADIO

Push button. Provision for rear speakers with
independent volume control. Made in Japan to highest
specification for leading American Car Manufacturer.
Complete with installation kit but excluding Makers
name plate. £12.50 including V.A.T., Postage
Packing.

GEEMARC LTD.
1-3 Albert Place. London N3 1QB

Tel: 01346 9374 Telex: 261957 GM AR C G
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CC 
CA 
TM 
YE 

£126.50 
P&P 0 45 

on( VAT) 
Total it 29 95 

R 
A 

BEST OFFER EVER 
Camera Kit, Lens, 
Vidicon Es Modulator 

CROFTON 
35 GROSVENOR ROAD 

TWICKENHAM, MIDDX. 

RADINIION 
DETECTORS 

BE PREPARED 

VIEW THRU LENS 0 

THIS DOSIMETER 

WILL AUTOMATICALLY DETECT 

GAMMA AND X RAYS 

UNIT IS SIZE OF FOUNTAIN 

PEN & CLIPS ONTO TOP POCKET 

PRECISION INSTRUMENT 

METAL CASED WEIGHT 202 

w MANUFACTURERS CURRENT 

PRICE OF A SIMILAR 
MODEL OVER f25 EACH 

British design & manufacture 
Tested & fully guaranteed 

Ex -stock delivery - 

1615 inc vA 
Post R. Pack 60p 

Ideal for the experimenter 
COMPLETE WITH DATA 

HENRM 

I 

11,1 

404 EDGWARE ROAD LONDON W2 tED 

WE BUY surplus electronic components, 
PCB's, etc., for cash. Tel: (0703) 785862. 

3 -INCH 30 OHMS 1.5 -watt loudspeakers, 
square frame, suitable metronome project, 

etc., 70p each; 50p p. & p. per order. 
Cheques, p/os to - Afdec Electronics Ltd., 

17c London Street, Basingstoke, Hants. 

BARGAIN OFFER 

Massive clearout of electronic components. Ideal 

for home constructors, experimenters end begin- 

ners 

2lb Box £2.00 plus E1.50 P&P 

10Ib Box E10.00 plus 12.50 P&P 

Prices include VAT. Money back if not satisfied on 
goods returned within 14 days. 

Send your oder to 
HARRISON BROS 

PO Box 55 
Westclift-on-Ses 

Essex S50 7LQ 

SPEED - VERSATILITY - ECONOMY 

WIRING SYSTEM 
SPEED UP YOUR WIRING TECHNIQUE 

AND OBTAIN A LOW COST, PROFESS 
IONAL RESULT USING THE MOST 

VERSATILE MANUAL WIRING 
SYSTEM AVAILABLE. 

For further information write to.- 
T.J. BRINE ASSOC., FREEPOST, 

HASLEMERE, SURREY, GU27 3BL. 
(TEL 0428 53850). 
ASK ABOUT OUR INTRODUCTORY OFFER! 

GUITAR/P.A. 
MUSIC AMPLIFIERS 

100 wan superb treble/bass overdrive, 12 months' guarantee 
Unbeatable at (50. 60 watt 144 200 watt (68, 100 wan twin 

channe., sap treble/bass per channel. E65. 60 wart £52. 200 

wan (78. 100 watt four channel, sap treble/bass per channel, 
(75; 200 watt E98. slaves 100 watt (34, 200 watt (60. 250 watt 
E70; 500 watt E140, hat boxes. great sound E12. bass fw: 

(12.90; overdrive fuzz with treble and bass boosters E22: 100 
watt combo, superb sound, overdrive, sturdy construction 

castors. unbeatable. (98 twin channel E115. bass combo 
(118. speakers 15in 100 wan (36; 12in 100 wan (24, 60 watt 

£16; microphone Shure Unidyn B (28. 3 -Channel sound/light 
(26 

Send cheque P 0 to 
WILLIAMSON AMPLIFICATION 

62 Thorncliffe Avenue, Dukinfield 
Cheshire Tel. 06t-3082064 

COPPER CLAD BOARD DOUBLE -SIDED 
FIBRE -GLASS: - 1,000 sq. inches of as- 
sorted sizes £6,800 sq. inches of assorted 

sizes £5, 600 sq. inches of assorted sizes 
£4 and 400 sq inches of assorted sizes £3. 

Postage free. Also complete P.C.B. ser- 
vices. H.C.R. (Chelmsford), 1 Bankside, off 
New Street, Chelmsford. 

ADAM HALL 
Cafaert & Floghtcom Fittings, ,oyeringa, 
ranches .1SIka S alt Jar ks h sot hots Cannons 
&awns reverb trays Ernitar compression drivers AK(; 

',rocs Celestion speakers ASS glasslibre horns 

Send 30, dint rt r-rder for illustrated c araloques In 
ADAM HALL (1 T SUPPLIES) 

Unit B. Charlton Court 
Grernger Road. Southend -on-S 

E SS2 5BZ 

CLOSE ENCOUNTERS GROUP. Personal 
introductions/dances, parties, talks, social 

events. Meet interesting, attractive 
people. All areas. - Tel. (Liverpool) 051- 

931- 2844 (24 hours). 

TELEPHONE ANSWERING MACHINES, 
Super Phones. Radio Phones etc Ring 

C VV A S 0274 682674 

WANTED. Electronic components and 
test equipment. Good prices given. Q Ser- 

vices, 29 Lawford Crescent, Yately (0252) 
871048, Camberley, Surrey. 

AMAZING ELECTRONICS PLANS. Lasers; 
Super -powered Cutting Rifle, Pistol, Light 
Show, Ultrasonic Force Fields, Pocket De- 
fence Weaponry, Giant Testa, Satellite TV 

Pyrotechnics, 150 more projects. Cata- 
logue 75p. - From Plancentre, 16 Mill 

Grove, Bilbrook, Codsall, Wolverhamp- 
ton. 

WANTED 
Test equipment, valves, tubes and scrap electron- 

ics 

Reasonable prices paid. Distance no object (UK 
mainland only). 

FRG General Supplies 
Unit 3, Longhill Industrial Estate 

March, Cambridgeshire 
PT15 8N0 

Tel March 1035421 56614 
or 01-404 5011 

Telex 24224 Quote Ref 3165 

ZX81 16K 
BRAND NEW INTERACTIVE GRAPHICS 

DRAGON MAZE - An exciting game of skill £5.95 
PLANETOIDS - Blast through the asteroids E3.95 

LAP RECORD - Random circuit car racing £3.95 
SCROLL - Rolling large text display £2.95 

introductory offer: E12.95 all four listings. 

MACRONICS, 26 Spiers Close, Knowle, Solihull 
B93 9E5 

CENTURION BURGLAR ALARM EQUIP- 
MENT. Send s.a.e. for free list or a che- 

que/p.o. for £5.95 for our special offer of a 
full-sized decoy bell cover. To: Centurion, 

Dept. ETI, 265 Wakefield Road, 
Huddersfield, West Yorkshire. Access and 
Barclaycard. Telephone orders 0484 

35527. 

ZX81 FLICKER -FREE GAMES. 6 on cassette, 
£3 (or s.a.e. details). Kerr, Dept. ETI, 29 

Chadderton Drive, Unsworth, Bury, Lancs. 

PARAPHYSICS JOURNAL (Russian 
translations); Phychotronic Generators, 

Kirlianography, gravity lasers, telekinesis. 
Details: SAE 4 x 9". Paralab, Downtown, 

Wilts. 

CONVERT ANY TV into large screen 
oscilloscope. External unit plus into aerial 

socket. Circuit and plans £3 (SAE details). 

- J. Bobker, 29 Chadderton Drive, 
Unsworth, Bury, Lancs. 

OSCILLOSCOPE repair and calibration. 
Quick service, competitive rates. W.I.R. 

Electronics. 01-367 6816. 

THE SCIENTIFIC WIRE COMPANY 
PO Box 30, London E.4. 

ENAMELLED COPPER WIRE 
SWG llb 8oz 4oz 2oz 

8 to 29 2.76 1.50 0.80 0.60 
30 to 34 3.20 1.80 0.90 0.70 
35 to 39 3.40 2.00 1.10 0.80 
40 to 43 4.75 2.60 2.00 1.42 
44 to 47 8.37 5.32 3.19 2.50 
48 to 49 15.96 9.58 6.38 3.69 

SILVER PLATED COPPER WIRE 
14 to 30 6.50 3.75 2.20 1.40 

TINNED COPPER WIRE, 
14 to 30 3.85 2.36 1.34 (1.90 

Prices include P&P and VAT 
Orders under £2 please add 20p. 

SAE for List of Copper and Resistance 

Wires. Dealer enquiries welcome 

PRINTED 
CIRCUITS 

and 

HARDWARE 
Comprehensive range Constructor; Hardware 

and accessories 

Selected range of popular components 
Full range of HE printed circuit boards 

normally ex -stock same day despatch at 
competitive prices 

P C Boards to individual designs 
Resist -coated epoxy glass laminate for the 

d y man with lull processing instructions Inn 

.unusual chemicals required) 

Alfac range of etch resist transfers and othe' 
drawing materials for p c boards 

Send 15p for catalogue. 

RAMAR CONSTRUCTOR 
SERVICES 

MASONS ROAD 
STRATFORO-ON-AVON 

WAILIPACKS Tel, 4179 
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It's easy
to complain

about
advertisements.

Every week, millions of
advertisements appear in the
press, on posters or in the
cinema.

Most of them comply with
the rules contained in the
British Code of Advertising
Practice and are legal, decent,
honest and truthful.

But if you find one that,
in your opinion, is wrong in
some way, please write to us
at the address below

We'd like you to help
us keep advertising up to
standard.

The Advertising
Standardt Authority.

A.S.A. Ltd Brook House, Torrington Place, London WC1E 7HN.

*ttt4*1000
034-100.6X°eC

ICS have
helped thousands

of ambitious people
to move up into higher paid

more secure jobs in the field of
electronics - now it can be your turn.

Whether you are a newcomer to the field
or already working in the industry. ICS can

provide you with the specialised training so essential
to success.

IPersonal Tuition and Guaranteed Success

'The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: "Since starting
my course, my salary has trebled and I am expecting a
further increase when my course is completed."

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for.

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs
Electrical Installation Work

Diploma Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Maintenance
Computer Engineering and Programming
Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

To ICS, Dept. N265, Intertext House,
London SW8 4UU

Name

Address

Age

ICSTo ICS, Dept. N265, Intertext House
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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ADVERTISEMENT INDEX
Acorn Computers 87 LEM Services 109

Akhter Instruments 11 Magenta Electronics 110

Ambit International 103 Manor Supplies 113

Amtron (UK) Ltd 115 Marshalls 25

Audio Electronics 7, 16 & 116 Mawson Associates 99

Aukdio Video Services 113 Memotech 13

Baydis 44 Micro Times 114

Bi-Pak Semiconductors 15 Midwich Computer Co 8

BK Electronics 92 & 111 Namal Associates 112

Black Star Ltd 7 OK Machine & Tool 110

B.N.R.S. 24 Parndon Electronics 85

Boss Instrustrial 98 T. Powell 80

Braithwaite Kits 107 Powertran 2 & 123

Calculator Sales & Service 86 Rapid Electronics 18

Cambridge Learning 44 J.W. Rimmer 49

C.H.J. Supplies 111 Riscomp 13

Chiltmead 107 R.T.V C
Chordgate 44 Safgan Electronics 18

Chromasonics 97 Shure Electronics Ltd 124

Chromatronics 8 Silica Shop 100

Clef Products 85 Silicon Speech Systems 80

Crimson Electric 113 Sinclair Research 34 8 35

Crofton Electronics 93 Swanley Electronics 114

Delta Tech & Co 28 Swift of Wilmslow 113

Display Electronics 108 Target Electronics 98

E.D.A. 99 Technomatic 23

Electro Supplies 109 Teleradio 99

Electronize Design 106 Tempus 6 & 7

Electrovalue 16 Texas Instruments 80

Greenbank 36 Timedata Ltd 114

Greenweld 109 TK Electronics 104

G.S C 29 Vero Electronics 86

Happy Memories 93 Videotone 49

Heath Electronics 93 Watford Electronics 5

Henrys Radio 18, 85 & 91 Wetab, Wallden Trading 99

ILP Electronics 30 & 31 8 85 Wilmslow Audio 105

LB Electronics 115 Yale Security Products 13

L & B Electronics 112
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V15 Type IV
3a-1' a grams

V15 LT
1... grams

NIF

The HE Family:
perelliptical-Equipped

MV3OHE
3/4-11/4 greats

V15 Type III -HE

' a grams
M97HE
11/2 grams

M97HE-AH M97 LT
(with attached headshell) 1'4 grams

34-1' 2 grams

M95HE M75HE Type 2 M75HE-J Type 2
grams grams 11/4-21,2 grams

When you're ready
to "face" the music
we have a tip
for reduced
distortion
The hyperelliptical stylus tip, acclaimed for its low
distortion and high trackability, is now available in a whole
series of Shure pickups. Whether you're seekin; io
reproduce the full dynamic range of today's -new
superdiscs, or simply to obtain maximum listening
pleasure from treasured records in your collection, you'll
find an HE pickup with the combination of features and
performance that best meets ycur needs from the list
below:

V15 Type IV
Perfectionist's Choice! With unprecedented trackability,
ultra -flat response, Dynamic Stabilizer, low effective stylus
mass.

V15 III -HE
One of the best-selling pickups evert Performance second
only to the V15 Type IV but at a more modest price.

M97HE
Top -of -the -line features rid excellent performance at an
intermediate price. Features Dynamic Stabilizer and SIDE -
GUARD stylus protector

M97HE-AH The Headliner"'
All the design and performance of the M97HE plus the
simplicity of plug-in connection. Allows in3tant attachment
to the tone arm of most turntables.

M95HE
Features high trackability, flat frequency response. low-
loss/high output magnetic pole piece,.at a modest once

M75HE Type 2
NEW'
The first time HE stylus offered in such a low price range!
High trackability, and excellent performance.

M75HE-J Type 2
NEW!
Designed to deliver the best performance from heavier
tracking lone arms. Exceptionally modest price.

V15LT & M97LT (Linear Tracking Models)
NEW!
Get the most from advanced technology linear tracking
turntables! Performance comparable to V15 Type IV and
M97HE (respectively).

MV3OHE
Sleek intrgral pickup/carrier arm combination for use with
SME Series III and SME Series IIIS tone arms. Performance
similar to V15 Type IV

For more information about Shure pickup
car tridges please write to us at :he address below

Setting the World Standard in Sound

S I-1*V 1=1
Shure Electronics Limited

Eccleston Road
Maidstone ME15 6AU

Telephone Maidstone (0622) 59881


