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35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P 0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p. TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE.

MINIMUM ORDER £2.00 PLEASE.
VAT Export o VATpl cabletoUK Customers onlystetedctb e ry s e all prices

.elusive of 12}%.
We stock many more items. Send S.A.E. for our free list. It pay. to visit us. We are situated behind
Watford Football Ground Nearest Underground/BR Elation: Watford High Street. Open Monday to
Saturday 9.00 am - 6.00 pm. Ample Free Car Parking space available.

POLYESTER CAPACITORS: Axial lead type. (Values are in pF)
400V: 0.001. 0.0015. 0.0022, 0.0033 8p; 0.0047, 0.0068 0.01. 0.015. 0.018 9p; 0.022.
0 033 10p; 0.047, 0.068 14p; 0.10 15p; 0.15. 0.22 22p; 0.33, 0.47 39p; 0 68 45p.
160V: 0.039. 0.15. 0.22 13p; 0.33, 0.47 22p; 0.68, 1.0 29p; 1.5 33p; 2.2 38p; 4.7 47p.
DUBILIER: 1000V: 0.01. 0.015 16p; 0.022 18p; 0.047 16p; al 34p; 047 43p.

POLYESTER RADIAL LEAD (Values in pFl 250V:
0-01 0-015 6p; 0-022. 0-027 7p; 0-033, 0-047, 0-068. 0-1 8p; 0-15 12p;
0-22 0-33 14p; 0-47 16p; 0-68 20p; 1-0 24p; 1-5 27p; 2-2 31p.

FEED 114ROUGH
CAPACITORS
10056 350V 8p

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In NFI
63V 047 1.0, 1.5, 2.2. 2.5. 3 3 4.7, 6.8. 8, 10, 15, 22 9p; 47. 32, 50 12p; 63. 100 27p;
50V: 1.0 7p; 50, 100, 220 25p; 470 50p; 1000. 2200 68p; 40V. 22. 33 9p; 100 12p; 3300
62p; 4700 64p; 35V: 10. 33 7p; 330. 470 32p; 1000 49p; 25V: 10. 22, 47 6p; 80. 100. 160
8p; 220 250 13p; 470, 640 25p; 1000 27p; 1500220033004700 54p; 16V:
10 40. 47. 68 7p; 100, 125. 8p; 470 16p; 1000, 1500 20p; 2200 34p; 10V: 4. 100 6p;
640 10p; 1000 14p.
TAG -END IIpE:70V:2000 3% 4700121-7 V:° ?P;4°Vlcro 7:.;2500 65p;1p200037p:,234532172Cg.100

TANTALUM BEAD CISPACITORS
35V. 011 022 033 047 0.68
10 22,1 33 47 68 25V: 15. 10
20V: 1.5 16V: 10pF 13p each
47,100 40p. 10V: 22pF, 33, 47 6V:
47,68,100,3V: 68, 1000F. 20p each

POTENTIOMETERS1AB or EGEN)
Carbon Track, 4W Log & PA/Linear values
5000. 1K & 2K llin only). Single 26p
560.290 single gang 26p
560-2510 single gang D/P switch 55p
SKI/ 2M0 dual gang stereo 70p

MYLAR FILM CAPACITORS
100V: 0 001 0 002 0 005 O01,4 Sp
0 015 002 004 0 05 0 0560F Sp
0 1.,F 0 15 0 2 7p. SOV 0 47,1 10p

CERAMIC CAPACITORS. SOV
0 5pF to 10nF 3p each
15ni 22nF 33oF 47,11 4p each
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SLIDER POTENTIOMETERS
0.25W log and linear values 60mm
560 500K0 single gang
10110 5001(0 dual gang
Sell Stick Graduated Bezels

70p
8011
20p

POLYSTYRENE CAPACITORS
10pF to 111F flp: 1 5nF to 47,1110p.

SILVER MICA (Values in pF) 3-3. 4-7
6 8 10 12 18 22. 3J 47 50 68.75.
82 85 100 120. 150.210 9p each
150 300 330 360 390 600 8201610 each
1000 1800 2000.2200 20p each

PRESET POTENTIOMETERS
Vertical S Horizontal
0 IW 500 5M0 Miniature
0.25W 1000-3-3M0 flora
0 25W 2000- 4-7M0 Vert

8p
10p
10p

CERAMIC TRIMMER CAPACITORS
2 7pF 4 150 6 25pF 8 -30pF 20p

MINIATURE TYPE TRIMMERS
2 5 601 3 10pF 10-40pF 22p

25pF 5 45pF 600F 88pF 30p

RESISTORS - Erie make 5% Carbon
Miniature High Stability Low noise

RANGE VAL 199 100
,W 2.20-4 TM E24 1.5p 1p
(15 2 204 7M El2 2p 1.5p
1W 2 20 10M 612 5p 4.
2% Metal 6p
100 price applies to Resistors of each type
not mi.ed values

0 PTO
ELECTRONICS.
LEDs clip
TIL209 Red 13
111211 Grn 24
11.212 Yellow 27
T110 20
2- Red 17
2- Yellow Green 212/

05612 68
255777 54

Seg Displays
TIL312 C An 3 125
111313 C Clh 3 125
111321 C An 5 130
711322 C CM 5 130
DL704 CCM 99
DL707 C A 99
DL747 CA 180
FND 357 140
LCD 34 digit
DWG 3902 975

COMPRESSION TRIMMERS
3 40pF 10 80pF 25 19006
100 500pF 125001

25p
38p

PE String ENSEMBLE
Components now available.

JACK PLUGS SOCKETS

2.5mm
3.5min
MONO
STEREO

Screened
chrome

12p
15p
23p
31p

Plastic
body
8p

10p
15p
18p

open
metal

8p

813p
150

moulded
with

break
contacts

20p
24p

in line
couplers

11p
12p
18p
22p

DIN
2 PIN Loudspeaker
3 4 5 Pin Audio

PLUGS SOCKETS In Line

13p 80 20p

CO -AXIAL ITV) 14p 14p 14p

PH ONO
assorted colours
Metal Screened

9.
12p

5p *Ingle
ap double
10p 3 -way

15p

BANANA 4rnm
2mrn
1rnm

WANDER 3mm

10p
10p

8p
9p

12p
10p

Bp

9p

SWITCHES.
TOGGLE 24 250V
SPST 26p
°PDT
4 pole onro11 58p
SUB -MIN TOGGLE
SP changeover 59p
SPST on/off 54p
DPDT 6 taps 78p
DPOT Centre on 92p
DPOT Biased 1150
SLIDE 250V:
14 DP1)- 14p
14 DP ciover 16p
ia. DPDT 13p
4 poll cove, 24p
PUSH BUTTON
Spring loaded
565/ on/on 55p
SPOT cover 85p
DPDT 6 Tag 85p

SWITCHES  Miniature Non -Locking

Push to Make 15p Push to Break 26p
ROCKER (white/ 10A 250V
SP changeover centre off 28p
ROCKER: ibiacki on/off 10A 2500 23p
ROCKER: Illuminated (white)

qhts when on 34240V 629
ROTARY: ADJUSTABLE STOP/ 1 pole / 2-12
way 20/2-6W 3p/2 -4W 4p/2 -3W 41p
ROTARY: Mains 250V AC 4 Amp 42p

DIE SOCKETS* (cow Profile -
8 pin 113p; 14 pin 12p; 16 pi 13p; 18 pin 20p;
20 pin 26p; 24 pin 30p; 28 pin 42p; 40 pin 5616

FIGARO
Gas and Smoke
Detectors*
Types: 109, 308, 812 or

813. 355*each
Sockets for above 25p*

TV GAMES ICs.
AY -3-8500
AY -3-8550
AY -3-8600
"JOY STICK"

450p*
650p*
900p*
175p*

We stock thousands more
items, Capacitors, Coils,
Bridge Rectifiers, Diodes,
ICs, Lamps, Neons, Solder,
Irons, S Dec, Thyristors,
Triacs, Transformers etc.,
etc., ... It pays to visit us.

IN Games & Rhythm Gen.
Demonstration on at our shop)

Ilito

RHYTHM
GENERATOR
Build this PE (Jan. '781 Easi
build Low cost Rhythm Gen-
erator. We are the sole sup-
pliers of the complete Kit
including the case, pre -
drilled printed front panel
and the printed Circuit
Boards.

Complete Kit price incl. VAT
£49.95 only. P & P £1.10
insured. Ready Built Units
available in limited quan-
tities at £65.00 plus P & P.
Send S.A.E. for descriptive
leaflet.

DALO ETCH
Resist Pen
Spare Tip 75p.

COPPER
BOARDS*
Fibre Glass
Single Sided
6 x 6- 711.
6.12'130p

SRBP
8 it 10. 70p

VOLTAGE*
REGULATORS
723C 45p
TBA625B 95p
103 Can nVe
IA 5V 140p
14 12V 145p
IA I5V 145p
IA 18V 150p
LM323K Sap
14 . 5V 220p
1A-120 220p
Mastic Ve
IA 5V 99p
IA 12V 990
14 15V 99p
IA 18V 99p
IA 24V 99p
0145V 51p
0 IA 6V 51p
0 IA 8V 51p
01A 12V 51p
0 IA I5V 51p

TTL 74*
7400 14
7401 14
7402 16
7403 16

BUY
7494 85
7495 70
7496 82
7497 262
74100 125
74105 62

NOW
74194 140
74195 95
74196 118
74197 118
74198 250
75150 110

! ! ! SAVE
4056 134
4057 2570
4059 480
4060 115
4061 2380
4062 999

Es
64513 206

4514 265
4515 299
4516 125
4517 382

4518 102
4519 59
4520 108
4521 288
4522 199

4526 199
4527 152
4528 99
4529 165
4530 85

7404 20
7405 22

74107 33
74109 54

75491 75
75492 80

4063 110
4066 58

7406 38 74110 54 4067 380 LINEAR IC'S MC1303L 148
7407 38 74111 70 4068 22 MC1304P 260
7408 20 74112 90 CMOS* 40698E 22 702 75 MC131OP 185
7409 20 74116 198 4000 15 4070 32 709C 14 pin 35 MC1312PQ 195
7410 15 74118 90 4001 17 4071 21 710* 48 MC1458P* 90
7411 24 74119 90 4002 17 4072 21 741C* 8 pin 22 MC1495 425
7412 23 74120 115 4006 105 4073 21 747C 70 MC1496 101
7413 37 74121 28 4007 18 4075 23 748C 36 MC14433L 1250
7414 74 74122 48 4008 92 4076 129 753 150 MC171OCG 79
7416 35
7417 39

74123 70
74125 65

4009 58
4010 58

4077
4078 17

810 159
8038CC* 355

MC3401 89
MC3360P 69

7420 16 74126 60 4011 19 4081 2221 AY -1-0212 580 MFC4000B 85
7421 33 74128 77 4012 18 4082 AY -1-1313 660 MFC6040* 97
7422 24 74132 73 4013 55 4085 74 AY -1-5051 145 MK50253* 550
7423 32 74136 73 4014 99 4086 73 AY -1-6721/6 195 MK50362* 650
7425 30 74141 72 4015 93 4089 150 AY -3-8500* 510 MM2102-2 190
7426 36 74142 280 4016 52 4093 85 AY -3-8550* 850 MM2112-2N* 310
7427 36 74143 314 4017 99 4094 190 AY -5-1224* 349 NE518A 210
7428 38 74144 314 4018 99 4095 105 AY -5-1230* 490 NE555* 36
7430 18 74145 85 4019 60 4096 105 CA3011* 82 NE556DB* 90
7432 32 74147 175 4020 102 4097 372 CA3018* 82 NE560* 325
7433 40 74148 143 4021 99 4098 110 CA3020 170 NE561* 410
7437 30 74150 118 4022 90 4099 190 CA3023 170 NE562* 410
7438 33 74151 75 4023 20 4160 109 CA3028A* 95 NE565A* 185
7440 17 74153 75 4024 76 4161 109 CA3035 140 NE566* 180
7441 74 74154 140 4025 19 4162 109 CA3036 180 NE567* 157
7442 68 74155 82 4026 180 CA3043 190 NE571 450
7443 115 74156 80 4027 55 4174 110 CA3046 80 RAM2102-2* 210
7444 112 74157 80 4028 90 4175 99 CA3048 200 RC4136D* 120
7445 94 74159 225 4029 108 4194 108 CA3075 175 ROM2513* 700
7446 94 74160 116 4030 58 4408 720 CA3080E 80 SG3402* 255
7447 82 74161 116 4031 230 4409 720 CA3081 190 SN72733N 125
7448 78 74162 116 4032 100 4410 720 CA3089E 210 SN76003N 240
7450 17 74163 116 4033 145 4411 995 CA309043 390 SN76013N 240
7451 17 74164 121 4034 196 4412 F1650 CA3123E 200 SN76023N 140
7453 17 74165 130 4035 120 4412F1380 CA3130* 94 SN7B033N 230
7454 17 74166 141 4036 325 4415F 795 CA3140 95 SN76115N 215
7460 17 74167 198 4037 100 4415V 795 ICL7106Ey* 975 SN76227N 175
7470 30 74170 240 4038 108 4419 280 ICM7205* 1150 TAA621AX1 228
7472 28 74172 625 4039 320 4422 545 LM300H 170 TAA661A 155
7473 32 74173 175 4040 105 4433 1225 LM301A 39 TAA700 353
7474 32 74174 113 4041 86 4435 825 LM308 140 TAA960 300
7475 42 74175 90 4042 81 4440 1275 LM318 195 TBA12OS 90
7476 30 74176 120 4043 96 4450 295 LM324 79 T8A540Q 220
7480 50 74177 116 4044 95 4451 295 LM339 79 TBA550Q 355
7481 97 74178 102 4045 145 4490F 695 LM348 120 TBA641BX11 250
7482 82 74180 142 4046 130 4490V 525 LM379 398 TBA651 180
7483 95 74181 299 4047 99 4501 17 LM380 95 TBA800 90
7484 95 74182 126 4048 58 4502 120 LM3B1 170 TBA8105 105
7485 110 74184 225 4049 52 4503 69 LM381AN 241 TBA820 80
7486 36 74185 146 4050 52 4506 51 LM382 125 TBA9200 350
7489 320 74188 65 4051 89 4507 55 LM3900 65 TDA1022 595
7490 36 74190 140 4052 89 4508 298 LM3909N 70 TDA2020 320
7491 80 74191 140 4053 89 4510 135 LM3911 125 UAA170 198
7492 53 74192 140 4054 120 4511 168 M252AA* 750 ZN414 110
7493 35 74193 140 4055 134 4512 M253AA* 795 ZN424 130

TRANSISTORS
AC1,, 5 '68C 12 BF195 10 0C43* 85 211501 15 253614* 169

19 BC 169C69C 14 0F196 12 0C44* 35 21X502 19 203615* 135
AC1260
AC1271

19
18

011/0
BC171

13
11

81197
81198 18

0C45*
0C4b

35
35

21X503
7,504

19
25

253663 28
253702 lb

AC1281 18 BC172 10 131200 30 0110* 30 210531 28 253703 11
ACI41* 24 BC17/ 18 862244 18 OCII 30 7X550 25 253704 10
AC1416* 38 BC178* 16 612561 50 0072* 30 25526* 58 253705 11
AC1420 24 BC179* 18 BF257* 2: 0077 76 256961 35 253706 10
ACI426* 38 BC182 10 13125,9* 0079* 76 25697* 21 253707 10
AC176* 18 BC182L 13 BF259* 30 0081 28 216698* 39 210708 11
AC187* 20 BC183 10 136394 22 0081* 45 2N699* 50 2N3709 11

ACI881 20 BC183L 12 86594 40 008213 35 2570641 19 2N3710 16
ACY11 35 BC184 11 BF595 38 0083* 48 25707* 50 253111 12
ACY18* 40 811841_ 14 81839 25 0084* 44 25708* 19 253715* 250
ACY191
ACY20*

40
40

BCI86
BC187

24
28

BFR40
BF R79

28
28

01123*
0C1391

115
140

25914*
25916*

32
27

253771* 170
253773* 288

ACY2I 35 01212 11 BF R/30 28 0C1400 125 25918* 30 253819 22
ACY220 40 BC2 2L 13 BFX29. 28 01141* 157 25920* 51 253820 38
ACY28* 40 80213 11 E11)(81 130 0C170 40 25930* 18 253823* 65
ACY39 78 BC2 I 3L 14 BFX84 24 01171. 40 25961* 61 253824* 70
ACY40* 48 BC214 14 136/(85. 28 0C201* 125 251131 22 2613866* 90
ACY44 39 BC2141 15 BFX86 * 28 0c702* 140 251132* 22 253903 20
AD140 69 013078 20 13108/0 23 01203* 150 251302* 35 253904 18
40149* 70 BC328 15 06088* 26 0C204* 150 251303* 50 253905 18
ADI611 42 BC3381 15 FIFY18 50 11629 43 251304* 50 253906 17
AD162* 42 8C441 45 BFY50* 17 TIP294 44 251305* 28 2540370 52
01114* 20 BC461 38 BFY51 17 TIP29C 60 251306* 35 254058 17
41115* 20 BC462 * 45 BFY52 17 TIP30 52 251307* 50 254061 17
01116* 20 131547 12 BFY71 47 TIP304 52 2513080 46 254064* 120
AF117* 22 BC548 12 BSX20 la 7163013 64 251613* 20 254236* 145
06118* 55 8C549C 13 BSX20* 18 '16301 70 251671* 190 2114289 20
AF121* 48 8C557 15 W165* 30 TIP31 * 50 25167181 195 254859 65
41124* 55 BC558 15 BSY954* 18 TIP314. 50 251893* 28 255135 42
01125* 35 BCe30* 57 813105* 140 TIP318* 58 251986 60 255136 41
AF127* 35 8C5341 75 131.1205* 190 TIP31C* 66 252160* 105 255138 20
AF139* 35 BCY39* 78 135208* 225 716320 55 2522 i 7* 48 255179* 60
AF178* 70 BCY40* 75 E5567 65 TIP32A* 60 IN22184 35 255180* 60
AF1801 70 BCY591 90 M08001 158 TIP32131 75 2522194* 22 255191* 65
41186* SO BCY70* IS MAC°. 90 TIP32C* 77 252220A 26 255305* 40
41239* 42 BCY7I 20 MJ49l* 160 TIP33* 85 252221A 25 255457 35
ASY261 40 BCY72* 15 51J29551 120 TI P33B * 100 252222* 20 255458 36
AS527* 45 130115* 82 MJE34O* 45 TIP33C* 110 252297 45 2N5459 36
8C107* 9 00121* 78 M3E3701 80 T1P34* 95 252303* 50 255485 38
BC1078* 10 BD123 98 MJE371 80 TIP344* 95 252368 25 2N5777 56
BC108* 9 80124* 115 MJE520* 65 TIP34BA 120 252369* 15 2N6027 40
BC10881 12 130131 38 MJE5211 74 T1P35* 219 252476 125 40311* 56
EIC108C* 12 130132* 38 MJE2955* 116 TIP354 225 252483* 28 40313* 125
BC109* 9 801331 43 MJE3055* 80 TIP35C 270 252484* 30 40316* 95
BC109191 12 00135 38 MPF102 36 TIP36A* 280 '252646* 48 40317* 52
EIC109C* 12 00136 36 MPF103 38 TIP36C* 325 252784 55 403260 52
BC113 17 80137 36 MPF104 36 TIP414 66 252846 140 4032 7 62
80114 20 BD138 50 MPF I 05 36 TIP4181 73 252894 30 403470 99
BCII5 20 BD 139 34 MPF106 50 TIP4241 72 252904A 22 40348* 116
BC116 20 bD140 36 MPF107 50 TIP42B 82 2529054* 20 40360* 43
BC117 20 130142 59 MPS/WS 32 T1P29550 65 252906* 18 40361 45
SC118 20 90145* 198 MPS406 32 TIP3055* 52 252907* 20 403624 48
BC119 28 130695 52 MPS455 30 T1S43 36 21429074 * 22 40411 0 289
BC134 20 BD896* 52 MPSA56 30 T1544 45 252926G 10 404120 65
BC135 20 BDYI 7* 195 MPS470 34 T1S46 45 2529260 8 40576* 190
BC136 18 001601 110 MPSU02. 58 T1S50 47 252926R 40594* 98
BC137 20 1305611 165 MPSUO5* 50 T1S74 47 2529265 8 40603* 113
BC140* 35 BF115* 22 MPSUO6* 56 TIS91 24 2N30i 30 40636* 165
BC1421 28 1361541 25 MPSU52* 65 ZTX107 22 253053* 17 40673* 68
BC1431 28 81156* 29 MPSU55* 55 2,108 20 2N3054* 49
BC147 86173* 25 MPS1156. 80 ITX109 25 253055* 60 Matched
BC148
BC149

7
8

13F177*
8117E1*

24
25

MPU131*
0C25*

39
120

IT X300
ITX301

16
16

253108
253121

60
40 Pair

BC153 27 1311791 30 OC260 170 ZTX302 25 253133 43 10p extra.BCI54
81157

27
10

01180*
BF181*

30
30

0C113*
0C29*

105
160

ITX303
ZTX304

25
24

253135
2N3250

33
30

CHOKES
SC60
100mH

BCI58
BCI59
EIC1601
8CI67A

11
35
11

BF182*
81183*
BF184*
81194

30
30
20
10

0C35*
0C36*
OC41*
0C42*

100
170
48
40

ITX311
ITX314
710341
rx500

17
24
20
17

253252
2N3302
253442*
253563

3:
35

142
32
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CONSTRUCTIONAL PROJECTS
FUMBLE NUDGE GAME by A. R. Cuff
A contes of speed and manual dexterity for two players 564

P.E. CHAMP -8 by R. W. Co/es and B. Cullen
CHAMP- FROG-A PROM programming attachment for Champ 582

P.E. STRING ENSEMBLE -2 by A. J. Boothman
Keyboard keyswitch and diode gating assemblies 592

ELECTRONIC KEYSWITCH by S. V. Essex
An electr pnic lock using CMOS 801

GENERAL FEATURES
EXTRA DESIGN IDEAS-INGENUITY UNLIMITED
Fast Ni-Qd Battery Charger-Versatile V.C.O.-741 Tester-Double Tremolo Unit-Quiz Master-
Magnetic Tape Speedometer-Helipot Substitute-Car Lights On Indicator-Simple Car Tachometer 568

FAULT :INDING-4 by G. Loveday
Handling and testing i.c.s. 577

SEMICO NIDUCTOR UPDATE by R. W. Co/es
A look at some recently released devices 591

MICRO -SUS by D.J.D.
A bi-mon:hly focus on micro's for the home constructor 605

NEWS AND COMMENT
EDITOR AL 561

MARKE- PLACE
Interestin g new products 562

BOOK R EVIEWS 581

NEWS E RIEFS
Ring A R g-Traffic Computer 589

PATENT S REVIEW
Thought provoking ideas on file at the British Patents Office 590

SPACEWATCH by Frank W. Hyde
Forthcom ng missions, new hot line systems, Soviet cargoship 608

INDUSTRY NOTEBOOK by Nexus
What's hi ppening inside industry 609

Our May issue will be on sale Friday, 14 April 1978
(for details of contents see page 604)

IPC Magazines Limited 1978. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All
reasonable precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to
readers an reliable. We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices
quoted are those current as we go to press.

Practical Elecsonics April 1978 545



D103 -The Connoiss'eur's Professional Choice
An exceptional transcription unit that performs to truly professional standards. Fitted with a new specially designed
arm, the BD 103 will form the start, or an integral part, of a system for those who never believed they could achieve
this level of quality at a reasonable price, simply compare specifications. Low voltage DC servo controlled motor
with electronic speed variation on all 3 speeds - 331, 45 and 78 rpm. *Externally housed power source, thereby
eliminating hum fields, convertible for 120 or 230v mains supply. *Belt drive with
precision ground natural rubber moulded belt of round cross section. *Neon
illuminated stroboscope underneath 12" aluminium turntable is viewed through
a mirror in the platform; available with either 50 or 60Hz stroboscope. Pick-up
arm automatically raises at the end of the playing section of the record.
Automatic lift-off can be overridden for non-standard records. *Low friction
pick-up bearings - unipivot for horizontal motion, knife edges for vertical
motion - with a unique system of magnetic stabilization on the unipivot bearings.
Playing weight adjusted by sliding weight on arm tube, which is calibrated.
Additional counter weights provided for accommodation of a full range of cartridges.
Adjustable magnetic bias, calibrated for varying playing weights. *Inter -changeable
lightweight plug in head shell accepts cartridges with j" mounting centres.
The turntable unit is solidly mounted on to a walnut plinth, which stands on a
sprung and damped anti -vibration suspension system, thereby using maximum

mass to improve performance, and fitted with
a hinged acrylic dust cover with lid stay.

Dimensions: 15" x 18" x
An alternative version is
available without the pick-up
arm and lifting device,
incorporating a larger walnut/
plastic cover, enabling most
high quality pick-up arms
to be used.
Dimensions: 15" x 18" x 7".

BD 103 Alternative unit
without arm and lifting
device.

The BD 103 Transcription
turntable and External
Power unit

gni/drew
Write for further details to:
A. R. Sugden & Co. (Engineers) Ltd.
Manufacturers of Connoisseur Sound Equipment, Connoisseur Works, Atlas Mill Road,
Brighouse, West Yorkshire HD6 1ES
Telephone: Brighouse (0484) 712 142, Telex: 517144 Sugden G,
Telegrams & Cables: Connoiseur Brighouse.

ELECTRO ALE
T.T.L.

7400 14p

74 I.C.'s

7426 2Sp

By TEXAS,
FAIRCHILD
7473 30p

NATIONAL,
etc

74121 30p 74151 65p

I.T.T.,

74179 140p
7401 14p 7427 25p, 7474 309 74122 40p 74153 659 74180 loop
7402 14p 7428 40p 7475 30p 74123 60p 74154 120p 74161 200p
7403 14p 7430 15p 7476 30p 74125 50p 74155 70p 74162 75p

COMPONENTS FOR ALL WHO MUST 7404
7405

14p
14p

7432
7437

25p
254,

7483 asp
7485 100p

74126 50p
74130 130p

74156 70p
74157 70p

74184 150p
74185 150p

7406 40p 7438 25p 7486 309 74131 100p 74160 90p 74188 350p

HAVE ACCURACY, VVITH QUALITY, 7407
7408

40p
Zep

7440
7441

15p
65p

7489 250p
7490 35p

74132 65p
74135 100p
74136 110p

74161 110p
74162 90p

74189 350p
74190 1409

SERVICE AND KEENEST PRICES
7409
7410
7411

20P
15p
209

7442
7445
7446

65p
65p
Up

7491 75p
7492 45p
7493 40p

74137 1001,1
74138 125p

74163 90p
74164 12Sp
74165 125p

74191 140p
74192 120p
74193 120p

* ,All the many types of components we sell are BRAND NEW, 7412
7413

209
30p

7447
7448

75p
70p

7495 60p
7496 70p

74139 100p
74141 60p

74166 125p
74167 325p

74194 100p
74195 100p

Conform completely to manufacturers' specifications. NO SURPLUS 7414 110p 7450 15p 74100 95p 74142 270p 74170 200p
74173

74196 100p

OR SECONDS
7416
7417

30p
30p

7451
7453

159
15p

74104 40p
74105 40p

74143 270p
74144 270p

150p
74174 100p

74197 100p
74198 135p

* AMONGST THE MANY RANGES WE CARRY WE ARE PLEASED
7420
7422

15p
209

7454
7460

15p
15p

74107 30p
74109 50p

74145 75p
74147 230p

74175 759
74176 100p

74199 1115p

TO RECOMMEND
7423
7425

259
25p

7470
7472

30p
25p

74118 90p
74120 90p

74148 1110p

74150 120p
74177 100p
74178 1409

SIEMENS Capacitors for quality and dependability.
SIEMENS silicon pnp & npn transistors from 8p. cmos IN4148 BY ITT/TEXAS 1200pF 63V, 2 for £1.00.

2200pF 63V, 2 for £1.50.
POTS - wide range always available inc. W and W/O

4000

4001
20p
209

4030

4032

go,
150p

100 for £1.50.
33009F 63V, 2 for £1.60.

TEXAS TIS88A VHF FET
10 for £2.30. 100 forswitch; mono & stereo slide etc. 4002

4006
209

1209
4043
4046

220p
15ep .

RESISTORS 4007
4009

20p
70p

4047
4049

115p
70p

£20.00. BD607/608 COMP.

LEDS 4011 20p 4050 50p 555 Timer, 10 for £2.80.
POWER f 1.50 pair.

CMOs BE types + & - Regulators 7805, 7905 etc.
4012
4013
4015

20p
55p
llep

4064
4055
4056

130p
140p
145p 741 Op. amp. 10 for £2.00. 10 for £1.50.MAGNETO RESISTORS and HE devices. 4016

4017
559

110p
4060
4066

130p
5513

BF257
RCA SCR T03 case

TEMP. CONTROLLED SOLDER IRONS, solder suckers. 4020 2509 4069 309 100V 12.5A £2.50.

* PRICE LIST - for latest up-to-date and complete price list, please
4020
4022

1409
11109

4071
4072

309
30P

- 7410 10 for £1.00
7420 10 for £1.00BTY 87-100R SCR

send 9p S.A.E. (large). Good discounts on orders £10 and upwards. 4023
4024

709
100p 4082

2"
301,

100V 8.5A E1.00 each. 7430 10 for MOO
7442 10 for £3.50

ALL PRICES INCLUDEGoods over £5 sent post paid in UK. 4025 209 4510 145p.,,,_ 7483 10 for £7.00

* MONTHLY BARGAIN LIST Thanks to computer controlled stocks,
4026
4027
4028

2009
85p

155p

45"
4516
4518

'''''''140p
110p

POSTAGE AND V.A.T. AT
8 or 121% AS

7496 10 for £4.50
74107 10 for £2.00

we are able
uranium &
polyesters.

to
small
Please

offer a
power transistors;

send S.A.E.

monthly bargains list. This month
ceramic & electrolytic

for your copy.

it's ger-
capacitors,

4029 130p 4528 130p APPROPRIATE. 74161 10 for E8.00

XEROZA RADIO
ELECTRO ALUE LTD 306 ST. PAUL'S ROAD,

Dept PE4, 28 St Judes Rd. Englefield Green, Egham, Surrey TVV20 HIGHBURY CORNER, LONDON N.1
°Hs. Phone Egham 3603:Telex 264475
Northern Branch (Personal shoppers only) 680 Burnage Lane, Burnage,

Telephone: 01-226 1489
Transport) British Rail

Manchester M19 1NA Phone 10611 432 4945.
Easy access to Highbury via Victoria Line (London
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Understanding Digital Electronics
New teach -yourself courses

Design of
Digital Systems

Book 3 Aritrn.c
Groom 3

Design of Digital Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes - each A4 size are
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 a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimal and binary number systems; conversion
between number systems; representation of negative numbers; com-
plementary systems; binary multiplication and division.
Book 2 OR and AND functions; logic gates; NOT, exclusive -OR,
NAND. NOR and exclusive -NOR functions; multiple input gates; truth
tables; De Morgans Laws; canonical forms; logic conventions; Kar-
naugh mapping; three -state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and parallel
adders; processors and artithmetic logic units (ALUs); multiplication
and division systems.
Book 4 Flip flops; shift registers; asynchronous and sychronous
counters; ring, Johnson and exclusive -OR feedback counters; ran-
dom access memories (RAMs) and read only memories (ROMs).
Book 5 Structure of calculators; keyboard encoding; decoding display
data; register systems; control unit; program ROM; address decoding;
instruction sets; instruction decoding; control program structure.
Book 6 Central processing unit (CPU); memory organization; character
representation; program storage; address modes; input/output
systems; program interrupts; interrupt priorities; programming; assem-
blers; computers; executive programs; operating systems and time
sharing.

Digital Computer
Logic NW
Electronics

e's
A

Digkai Computer
Logic and
Electronics

Digital Computer Logic and Electronics is designed for the beginner.
No mathematical knowledge other than simple arithmetic is assumed,
though the student should have an aptitude for logical thought. It con-
sists of four volumes - each A4 size - and serves as an introduction
to the subject of digital electronics. Everyone can learn from it -
designer, execxutive, scientist, student, engineer.

Contents include: Binary, octal and decimal number systems; con-
version between number systems; AND, OR, NOR and NAND gates
and inverters; Boolean algebra and truth tables; De Morgans Laws;
design of logic circuits using NOR gates; R -S and J -K flip flops; binary
counters, shift registers and half adders.

CAMBRIDGE LEARNING ENTERPRISES. Unit 2. Freepost. RIVERMILL LODGE. ST. IVES.
HUNTINGDON. CAMBS. PE17 4811, ENGLAND. TELEPHONE ST. IVES 10480) 67446.
PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE. ST. IVES.
Giro Ac. No. 278 9159. REGD. IN ENGLAND NO. 1328762

In the years ahead the products of digital electronics technology will
play an important part in your life. Calculators and digital watches are
already commonplace. Tomorrow a digital display could show your
vehicle speed and fuel consumption; you could be calling people
by entering their name into a telephone which would automatically
look up their number and dial it for you.

These courses were written by experts in electronics and learning
systems so that you could teach yourself the theory and application of
digital logic. Learning by self -instruction has the advantages of being
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new
piece of information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding of
the rapidly changing technological world around you.

The six volumes of Design of
Digital Systems cost only:

And the four volumes of
Digital Computer Logic and
Electronics cost only:

But if you buy both courses,
the total cost is only:

£7.10

£4.60

£11.10

90p post &
packing by
surface mail
anywhere in
the world.
Airmail extra.

Flow Charts & Algorithms
HELP YOU PRESENT:
safety procedures, government legislation, office proce-
dures, teaching materials and computer programs by
means of YES and NO answers to questions.

THE ALGORITHM WRITER'S GUIDE explains how
to: define the questions, put them in the best order and
draw the flow chart, with numerous examples shown. All
that students require is an aptitude for logical thought.
Size: A5, 130 pages. This book is a MUST for those with
things to say.

£2.95 + 45p post and packing by surface mail anywhere
in the world. Airmail extra.

GUARANTEE
If you are not entirely satisfied your money will be refunded.

r-
Cambridge Learning Enterprises, Unit 2, Freepost,
Rivermill Lodge, St. Ives, Huntingdon, Cambs, PE17 4BR, England.

Please send me the following books:
sets Digital Computer Logic & Electronics o £5.50, p & p
included
sets Design of Digital Systems o £8.00, p & p included
Combined sets o £12.00, p & p included
The Algorithm Writer's guide o £3.40, p & p included (PE4)

Name

Address

I enclose a *cheque/PO payable to Cambridge Learning Enterprises
for f
Please charge my Access/Barclaycard/Visa/Eurocard/Mastercharge/
Interbank account number
Signature *delete as appropriate
Telephone orders from credit card holders accepted on 0480-
67446 (ansafone). Overseas customers should send a bank draft in
sterling drawn on a London Bank.
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ELECTRONIC
KITS

TO MAKE WAY FOR OUR EXCITING NEW
RANGE OF KITS, WE ARE OFFERING

OUR OBSOLETE MODELS AT
TRADE PRICE!

UK 585
(Electronic Beam Switch
for Oscilloscopes)
4 .6761 REC.v PAT C E

PRICE

U K 302
(4 Channel Radio Control
Transmitter)

£4446 REC. PRICE
INC.VAT

SALE PRICE

£9.50
INC. VAT

59, '

12-45INC, VAT

UK 525
VHF Tuner
120-160 MHz

v_en7-8- INC.VAT
SALE PRICE

f 765
UK 167
Stereo Preamplifier R.I.A.A.

REC. PRICE
"726- INC. VAT

PRICE
SALE

post and packing on all orders)INC. VAT

INC.
VAT

* (Please add 50p.

We have on offer POWER SUPPLIES, AMPLIFIERS,
(Stereo and Mono) ULTRA- SONIC BURGLAR
ALARMS, MIXERS, TEST EQUIPMENT KITS and
many others. Send large SAE for list, and our NEW
RANGE catalogue.

NEW RANGE OF KITS
RHYTHM GENERATORS -6 channel STEREO
MIXERS, AMPLIFIERS, STEREO TUNERS, V.H.F.
RECEIVERS & TEST EQUIPMENT.

AMTRON (UK) LTD.
7, HUGHENDEN ROAD, HASTINGS,

SUSSEX, TN34 3TG
Telephone: (0424) 436004

TWO NEW SUPERMODU LES:
170W INTO 4 OR 8 OHMS

..,,... ,.,..474,....,

_

By popular demand we have designed higher powered versions of our well known
[nodules. The CE 1 704 which gives 170W into 4 ohms and the CE 1 708 which gives
170W into 8 ohms are physically similar to the original types and have the same
combination of compatible performance features which makes CRIMSON amplification
audibly superior to the competition and the only choice if you have an ear for music.
We have also produced suitable power supplies which again use our superb TOROIDAL
TRANSFORMERS, only 50mm high, with a 120-240 primary and single bolt fixing.
Write or phone for more information and biased opinions.

POWER AMPLIFIER MODULES Home Europe

CE 608 60W/8 ohms 35 0 35V f16.30 f16.60
CE 1004 100W/0 ohms 35.0.350 f19.22 f19.30
CE 1008100W/8 ohms 450.450 023 22 023.00
CE 1704 170W/4 ohms 45-0-450 f29.12 (28.46
CE 1708 170W/8 ohms 60-0M0 f 31 90 (31 04

TOROIDAL POWER SUPPLIES
CPS I for 2 x CE 608 or I x CE 1004 (1447 018.40
CPS 2 lor 2 x CE 1004 or 2/4 x CE 608 (16.82 f20.57
CPS 3 for 2 x CE 1008 OF l 11 CE 1704 (1766 (21.35
CPS 4 tor 1 x CE 1008 (15.31 (19.18
CPS 5 lor 1 x CE 1708 f22.68 (26.50
CPS 6 for 2 x CE 1704 ar 2 x CE 1708 f23.98 f 27 70

HEATSINKS
LIGHT DUTY 50mm 2TC/W E0.90 f 1 30
MEDIUM POWER 100mm I.4°C/W f 1 60 f 2 40
DISCO/GROUP 150mm 1 l'CNV (230 C3.65

THERMAL CUT-OUTS
Recommended tor improved reliability
70°C tar use with Free Air Fleatsink f1.60 f1.90
.10 'C for use with Fan Cooled Heetsink f1.60 f 1.90

T.H.D. : TYPICALLY <.02% ANY
POWER, 1kHz, 8 OHMS

T.I.D. . INSIGNIFICANT
SLEW RATE LIMIT: 20V/uS
S/N RATIO : 1 10dB

FREQ. RESPONSE: 10Hz - 3 5kHz, -3d8
STABILITY :UNCONDITIONAL
PROTECTION DRIVES ANY LOAD

SAFELY
SENSITIVITY : 7 7 5rnV 12 5OrnV or

10OrnV ON REQUEST)
SIZE : 120 x 30 x 2 5mm

CRIMSON ELEKTRIK
Please note our new address

and telephone number:
1A STAMFORD STREET,

LEICESTER LE1 6NL
Telephone: 105331 537722

Home prices include V.A.T. and postage. C.O.D. 90p extra. f 100 limit. Export no problem.
European prices include carriage, insurance and handling, payment in Sterling by bank
draft, P.O., International Giro or Money Order. Outside Europe, please write for specific
quote by return. Send SAE or two International Reply Coupons for full literature.
Favourable trade quantity price list on request. High quality pre -amp circuit 20p.

CRESCENT RADIO LTD.
MAIL ORDER DEPT.

1 ST. MICHAELS TERRACE, WOOD GREEN,
LONDON N22 4SJ
PHONE: 888-4474

MULTIMETER BARGAINS
A special bulk purchase of Eagle Multi -
meters enables us to otter two from
their range at up to 15% off Eagle's own
Recommended Retail Price.

KEW 7 POCKET
MULTIMETER

Handy pocket-size (3)"
2 )" . 1") 1000 opv

meter with 'off' damp-
ing. Includes all basic
ranges: DC volts 0 to 10,
50, 250, 1000. AC volts:
0 to 10, 50, 250, 1000.
DC amps: 0 to 100 MA.
Resistance: 0 to 150K
ohms. Decibels: 10 to
 22dB. £5.97. 8%
VAT with leads and
battery.

C1095 20,000
OPV

MULTIMETER
with hinged 4 -

position scale for
easy reading
bench use. Anti -
parallax mirror,
3 -colour scale,
overload protec-
tion. Ranges: DC volts: 5, 25, 50, 250,
500. 2,500 (20,000 opv). AC volts: 10,
50, 100, 500, 1,000 (10.000 opv). DC
amps: SOIJA, 2.5mA, 250mA. Re-
sistance: 50K ohms, 5 megohms.
Decibels: 20 to 22dB. £14.31 8%
VAT.

EFFECTS PROJECTOR "150"
(150 watt)

Ideal for disco
work, this versatile
machine takes a
range of accessories
and is of a sturdy
metal construction. Comes complete
with bulb and bin. Liquid Wheel
Ready to use.

A bargain at £34
- 8°, V A T

3 KILOWATT PSYCHEDELIC LIGHT
CONTROL UNIT (1000 Watt per

channel)
Three channel Bass, Middle. Treble.
The input of this unit is connected to
the loudspeaker terminals of an amp-
lifier and the required lighting is
connected to the output terminals of
the unit thus enabling you to pro-
duce a fascinating sound to light
display
Full instructions supplied or S.A.E.
for details.

Fantastic Value at f2000
- 8°, V A T

LOUDSPEAKER SELECTION
+ 14% V A T

2iin. 8. 40. and 75 ohm at ft 10
(please state which impedance is
required)
5in. 8 ohm Ceramic at £1  70
Bin. Goodmans "Audiom 8PA" 8 ohm

15W £5 26.
10in. ELAC Dual Cone 8 ohm

10 watt at 04-75

ACCESS AND BARCLAYCARD ACCEPTED -PHONE ORDERS WELCOMED
ALL PRICES INCLUDE POSTAGE -PLEASE ADD V.A.T. AS SHOWN -S A E
WITH ALL ENQUIRIES PLEASE

Personal callers welcome at 21 GREEN LANES, PALMERS GREEN, N13
and 13 SOUTH MALL, EDMONTON N9.

Phone 888 3206
Phone: 803 1685
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KONTAKT 60
FOR INACCESSIBLE CONTACTS

-More than just a cleaner.
KONTAKT 60 guarantees
perfect cleaning of

contacts chemically in accord-
ance with todays technology.
KONTAKT offers the following
advantages:
1. Dissolves oxides and sulphides the safe

way without attacking contact sub-
stances.

2 Contains carefully selected solvents
which do not attack plastics whereas
they do dissolve resinified contact
greases and dirt.

3 Contains no silicone.
4 Contains a light lubricant in order to

avoid the contact paths being corroded
5 Prevents further oxidation setting in.
6. Prevents 'creep' currents.
Because of these outstanding properties
Kontakt 60 is one of the best and most
popular contact cleansing agents in the
world.

Used by major industrial companies

OTHER KONTAKT PRODUCTS ARE:
70 Protective Lacquer.
72 Insulating Spray.
75 Cold Spray for Fault

Location.
Write for full details of above
Kontakt products to:

80 Special Siliconized Polish.
100 Antistatic Agent for

Plastics.
101 Dehydration Fluid.

complete range of

SPECIAL PRODUCTS DISTRIBUTERS LIMITED
81 Piccadilly, London, W1V OHL. 01-629 9556.

COIL FORMERS it" dia. with core at 5p ea or 6 for 25p.
SPECIAL STRIPLINE 2 GHz NPN LOW NOISE TRANSISTOR at El each
50 VARI-CAP DIODES Untested for 57p.
WIRE WOUND VARIABLE RESISTORS 1.2K 6 Watt ki 22p.
VERNITRON FM4 10.7 MHz CERAMIC FILTERS at 50p each.
BAW 62 HIGH SPEED SILICON DIODES at 12 for 36p.
NUT FIXING 1000pf FEED THRU's 500v.w. at 15p each.
100 MULLARD C280 CAPACITORS assorted for 57p.
BF 451 SILICON PNP 300 MHz TRANSISTORS 6 for 35p.
50 BC 107-13-9 TRANSISTORS assorted untested Or 57p.
ELECTRET MICROPHONE INSERT with FET PRE -AMP @, £1.85.
UNIJUNCTIONS TIS 43 Type .1 20p, MEU 21 C. 22p. MU 4894 (q.. 22p. 2N 4871 K,

25p, GE4JD5E29 22p, Dl3T1 @ 25p, 2N 6028 Kr 30p.
- BELLING LEE CO -AX PLUGS @ 15p. CO -AX SOCKETS @ 15p.

TEXAS SCR TIC47 200 PIV 300mA @ 18p each.
TO39 NPN 5 WATT DARLINGTON TRANSISTORS Y./ 20p.
100 ASSORTED DISC CERAMIC CAPACITORS (a 57p.
12 BRANDED VHF FETS Assorted for Et.
500yd Reel of PVC CABLE 25 Strand .004 for O.
100-0-100uA TUNING METER If" x lrat 90p.
20 PHOTO DARLINGTONS and PHOTO TRANSISTOR assorted untested for Et.
BD 187 4 AMP PLASTIC POWER NPN TRANSISTORS @ 25p each.
30 ASSORTED 10XAJ CRYSTALS 5100 To 7900 KHz for E1.10
DIE CAST ALLOY BOXES 4 x 2 x 1" 55p, 44" x 2,7e x 11 C 65p, 4I" x x

1 "(a 85p, 6x 34" x 2" @
MAINS TRANSFORMERS 240v A.C. Input. Type 2. 22v 300mA, 7.5v 1 amp 4 99p

I20p P & Pi. Type 4. 9v 500mA Ki 88p 120p P & PI, Type 5. 12v 500mA 4 88p
120p P & Pl. Type 6. 50v 2 amp, 50v 500mA 4 £3.50185p P & PI. Type 7. 20v 1 amp
Twice. 10v 1 amp Twice Kt E4.50195p P & PI, Type 8. 16v 500mA 88p I20p P & PI,
Type 9. 14v 2 amp 4 £1.60 125p P & PI, Type 10. 20v 1.5 amp 6v 1 amp £1.60
125p P & PI, Type 11. 25v Tapped 14v 1 amp C. £1.25125p P & PI.

50 ASSORTED TRANSISTOR ELECTROLYTIC CAPACITORS 457p.
200 ASSORTED}, I watt RESISTORS for 75p.
N KT 214 equivalent to OC 71 TRANSISTORS at 10p, 6 for 50p.
10 AMP S.C.R.'s 100 PIV C 25p, 400 PIV (rr 50p. 800 PIV 4 60p.
400mW UNMARKED GOOD ZENERS 3.3v, 6.8v, 10v, 11v, 12v, 13v, 16v, 24v, 30v,

33v. 36v all at 10 for 40p.
TBA 120S FM IC.'s Untested with data 6 for 60p.
F.M. FRONT ENDS 88 To 108 MHz with conversion data to Aircraft Band or 144 MHz

£3.20.
5 TURN POTENTIOMETERS 5K, 10K, 20K C. £1 each.
2N 706 UNMARKED GOOD TRANSISTORS at 12 for 50p.

' MINIATURE ROTARY SWITCHES 2 Pole 4 way 0.! 20p. 3 Pole 3 Way 4 40p, 1 Pole
11 way 40p.

Please add 20p for post and packing on UK orders under E2. Overseas orders at cost.

J. BIRKETT
RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln LN2 1JF
Tel. 20767.

The
latest kit
inovation:

the quickest fitting \
CLIP ON \`
capacitive discharge
electronic ignition
in KIT FORM
Introductory
SPECIAL OFFER
£2 OFF Kit

 Smoother running //
 Instant all-weather starting
 Continual peak performance
 Longer coil/battery/plug life
 Improved acceleration/top speeds
 Optimum fuel consumption
Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. It can be
assembled in two or three hours and fitted in 1/3 mins.
Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.
NOTE -Vehicles with current impulse tachometers (Smiths code on dial RV1I
will require a tachometer pulse slave unit. Price E3.35 inc. VAT. post b. packing.
Electronic Design Associates, 82 Bath Street, Walsall, WS1 3DE.
Phone: 109221614791.

I
LAccess or Barclaycard No.

Electronics Design Associates, Dept. PE4.
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791.
Nanle

Address

Phone your order with Access or Barclaycard

Inc. VAT. and PP. QUANTITY ROB.

84 KIT f1445 £12.95

TACKS PULSE SLAVE UNIT E335

I enclose cheque POs for

E
Cheque No.

Send SAE if brochure only required.
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MINI CONSOLES
Ideal for small desk control

panels and consoles.
Moulded in orange, blue,

black and grey ABS.
Incorporates slots for holding

1.5mm thick pcb's
Aluminium panel sits recessed into front of console

and held by screws running into integral brass bushes.

MC 161 x 96 x 58mm £2.12 (1.9) (Includes VAT)
MC 215 x 130 x 75mm £2.94 (1-9) (Includes VAT)

(Prices include VAT 6 P.P.)

ECONOMY QUALITY LED's
50 for only f5 - 100 for only £9

Mixed bags, all sizes, various colours

lei n2s5.. 411)1in-s all5 I e2n-s

Full specification LED's also available
Red (specify size) 75p per pack

Green, Yellow, Orange (specify size) £1.20 per pack
Packs contain 5 LED's, mounting clips and data

Stop wasting time soldering
The NEW MW BREADBOARD accepts

Transistors, LED's,Diodes, Resistors, Capacitors
and all DIL packages with 6 to 40 pins

Includes slot -in Component Support Bracket and has
470 individual sockets, plus Vcc and Ground Bus Strips

Price £9.72 (includes VAT & P.P.)

SC BOXES
Easily drilled or punched,
orange, blue, black and grey
ABS. Incorporate slots for
holding 1.5mm thick pcb's.
Aluminium panel sits recessed
into front of the box and
held by screws running into
integral brass bushes.

SC 85 x 56 x 35mm 97p (1.9) llncludes VAT/
SC 111 x 71 x 48mm £1.29 (1.9) (Includes VAT)
SC 161 x 96 x 59mm £1.81 (1.91 (Includes VAT(

Add 25p per £1 order value for Post & Packing

TYPE MP NEON INDICATOR
Supplied with resistor for 240 Volts operation

150mm leads, held in 6.4mm hole by nut

'a.f.11ww,'-11141111S11M

Red, Amber, Clear, Opal 20p each

TYPE A NEON INDICATORS
Supplied with resistor for 240 Volts operation

Held in 8mm hole by plastic bezel
150mm wire leads

Red, Amber, Clear, Opal
Green

AA AG AH
19p each
28p each

12 VOLTS MINI HAND DRILL
Ideal for drilling pcb, chassis
etc as well as model making.
Supplied with 2 collets that
accept tools and drills with
3/32" and 0.50" dia shanks.
E7.56 (Includes VAT & P.P.)

SEVEN SEGMENT DISPLAYS

Economy quality
Red, yellow and green

Only 45p each
Common Anode - 0.3'LLeft Decimal

Full specification displays
also available as above

Red @ 98p each
Green and Yellow @ f1.35 each.

Data supplied with full spec.
displays only

240 VOLTS MINI HAND DRILLS
Ideal for drilling pcb's, chassis
etc as well as model making.
Supplied with 3 collets that
accept tools and drills with
1mm, 2mm and 1/8" dia
shanks.
£9.72 (includes VAT & P.P.)
Accessory tools... 5 Burrs, 1mm, 2mm, 1/8th Drills,
3/32" Collet Price £1.75 (Includes VAT & P.P.)

Quantity quotations on request

P.P. Note Unless included in price add 25p Post & Packing
for orders totalling under £10. All prices include VAT and
are valid in UK only for 2 months from journal issue date

Michael Williams Electronics
47 Vicarage Av. Cheadle Hulme, Cheshire SK8 7.11)

RC BOXES ABS and DIECAST
1.5mm pcb slots and close
fitting flanged lids. ABS in
orange, blue, black or grey
colours. Diecast in natural

or grey hammertone colour.
Lid held by screws running
into integral brass bushes.

ABS Natural Hammertone
Diecast Diecast

RC 100 x 62 x 25mm 68p 70p 93p
RC 112x62x31mm 79p 94p 1.23
RC 120x65x40mm 88p 1.22 1.59
RC 150 x 80 x 50mm 1.03 1.64 2.11
RC 190x 110x6Omm 1.77 2.53 3.08

Polystyrene version
in grey only, no slots, no integral brass bushes

RC(P) 112 x 61 x 31mm 61p
All prices are 1-9 off, include VAT, but please add

25p per £1 order value for Post & Packing

BARGAIN PARCELS SAVE POUNDS
Huge quantities of electronic components must be cleared as space required. 1000's of capacitors.
resistors, transistors. Ex equipment panels etc. covered in valuable components. No time to son.
Must sell by weight 7 lbs - E4.95; 14Ibs - E7.95; 28 Ibs - £12.00; 56Ibs - £20.00; 112 lbs -
E30.00. * III0 ' 0
Handy Packs BARGAIN PACKS
4 aluminium boxes 128 x 44 x 38 mm ideal for Miniature transistorised f.m. front end with

-
0 .3*

INN ta.

signal injectors. etc. E1.00 integral tuning gang 88.108MHz £2.50. 40 ! f .i' WM! t,
100 miniature reed switches ideal for burglar New U.H.F. transistor TV tuners 4 pushbutton
alarms, model railways, etc. £3.30 type E2.50

a
',.. a

s ; c 8,
15 x 2 -pole reed relays on board operate at Rotary type with slow motion drive E2.50
12 volts E2.45. Aluminium TV coos plugs. 10 for £1.00

a 0 ." 0 '- vi$ wO a
6 x 6 -pole 12 volt reed relays on board E2.45 Miniature 5K log pots with s/p switch. 4 for El.
High quality computer panels smothered in Hardware Pocks each containing 100's of
top grade components: 5 lbs E4.75; 10 lbs items including: BA nuts and bolts, Nylon,

...k; *3'..:,'- 
E8.95 Self.topping, Posidrive, "P" dips, Cable
Minioture edgewise panel meters 200 ua. clamps. Fuse holders, Spire nuts etc, etc El MI Allii)' 11111 all

8 sd fl . per pound. 100 assorted "P" clips El.

DE LUXE FIBRE GLASS PRINTED CIRCUIT ETCHING KITS
LOW PROFILE DIE SOCKETS TIN PLATED READY DRILLED BLACK ANODISED HEAT SINKS

Includes 150 sq. ins. copper clad f/9 board, 1 lb ferric chloride, 1 dalo etch resist pen, abrasive PRICE PER 1 5 10 25 T03 1 4 40p 54 E1.80

cleaner, 2 mini drill bits, etch tray and instructions / only E5.30 8 PIN 10p 45p 85p £2.00 TO 66 1 4 40p 5 A £1.80
14 PIN 12p 55p E1.05 E2.50 TO 3 x2 1 a 70p 5* E3.20

ISO sq. in fibre glass board E2 5 lbs ferric chloride to mil spec £5.00 16 PIN 13p 60p £1.15 £2.75 HEAT SINK COOLERS. FITTING TO 5.

Data pen 90p Instruction sheet 20p 28 PIN 25p E1.20 £2.30 £5.50 NF 204 1 9 14p 5 A 65p

1 lb ferric chloride to mil spec E1.25 50 Gerrnaium diodes ideal for crystal sets 40 PIN 40p £1.80 E3.50 £8.25 NF 205 1 9 12p 5 9 55p

Miniature mains transformers, fully shrouded. etc. £1. STANDARD PROFILE DOUBLE -SIDED DIL - SOCKETS NF 207 1 9 13p 5 9 60p

240v. in 6-0-6v at 100MA. out. Es. New 200 unmorkea mixed transistors, lots of 14 PIN 14p 65p £1.25 E3.00 NF 209 1 9 15p 5* 75p

equipment, complete with mains lead and interesting types including power. Send 60p 16 PIN 15p 70p E1.35 £3.25 INSULATING KITS. 5 WASHERS 10 BUSHES.
MELINEX MICA

plug on input and short leads on output. for samples E4.50 MOUNTING PADS 10/PACK 50/PACK

£120. 25 New 8 marked integrated circuits including TO 5 4 HOLE 9p 40p TO 3 9 28p/KIT A 30p/KIT
30p/KIT

Ultrasonic transceiver units. Each contains 555, 741, 7400, 7490, TBA 800, CD4001. etc. TO 18 4 HOLE 9p 40p TO 66 9 28p/KIT a
BUSH SHANK LENGTH REO: .205, -153,

transmit and receive transducers r diem., E4.70

transistor circuit board, range con. BR 101 full spec. 5 for E1.00

rrol, connection chart and tamper proof T BA 120A 50p each

switch. Mounted in smart aluminium cases 20 mm on -surge fuses your selection 800mA

CONVERTERS
TO 99 TO DIL 55p E2.50 -125, 05, 025 125, , 05, 025. For TO 3 only.

TO 100 TO DIL 55p E2.50 TRANSISTOR INSULATION COVERS

70 92/98 TO TO5 9p 40p TO 3 5 A 35p 10 4 70p
TO 5 5 15p 10

with grille. Brand new and boxed £5.25. to 3.15A. 12 for ELMO TO 18 TO TO5 9p 40p a s25p
TO 98 TO TO5 9p 40p TO 66 5 6 35p 10 A 70p

Semiconductor Bargains DIODE CRADLES 10p 45p POWER SOCKETS

TH3 Therrnistors. 10 for El. Component Bargains TO 3 19 14p 5 9 65p
100 new 8. marked silicon and germanium 300 mixed resistors ; 8) watt f 1 30 LARGER RANGE OF TRANSISTOR PADS AND TO 66 1* 16p 5 9 75p
transistors including BC148, BF 194, BC183, 300 modern mixed cops most types £3.30 INSULATING BUSHES IN CATALOGUE. ALL TO 220 INSULATING KITS 5 Washer 5 Bushes
etc. E3.95 18 2 El PRICES INCLUDE V.A.T. MELINEX 20p/kIT MICA 25p/KIT.
200 new 8 marked transistors, including 125 mixed resistors, mostly wort

2N3055, AC128, EIFY50, BD131, etc. E6.95
100 mixed polyester caps £2.20 POST AND PACKING 15p KITS/PADS/SOCKETS/COOLERS. 45p FOR ANODISED HEAT SINKS

100 mixed diodes IN4148, etc. E1.20
100 mixed modern miniature ceramic plate

100 mixed diodes including seller, power and cops, £1.50.

bridge types E3.30 100 mixed electrolyhcs E2.20
FULL ILLUSTRATED CATALOGUE - SEND 30p FOR POST AND PACKING.

FROMBridge rectifier 100v 2.5 amp. 4 for El. 100 mixed wirewounds £2.20 MOULDED ELECTRONIC
Brand new ITT 25ky T.V. 'rioters for Decco 300 printed circuit resistors £1.00.
Bradford chassis £2.50. 5 for f10. 25 mixed pots 8 presets E1.00 COMPONENTS INT. LTD.

40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL ORDER
WITH ORDER TO SENTINEL SUPPLY, DEPT PE, 149A BROOKMILL ROAD,

34d QUARRY HILL ROAD
TONBRIDGE, KENT.

DEPTFORD SER.
Telephone: 0732 365910
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PRICES INCLUDE VAT. P&P FREE
correct at 1.2.78

TO ORDER BY POST
Make cheques/P.O.s payable to TUAC LTD. (PE48) or quote
Access/Barclaycard No. and post to TUAC LTD. (PE48) 119
C arlmont Road, london Sw17 9AB. We accept phone orders
from Access/Barclaycard Holders. Phone 01-672 9080.

POWER SUPPLIES

Vacuum varnish impregnated. Transformers
with supply board incorporating pre -amp supply:

PS250 for supplying 2 TP125s
PS200 for supply to TL100
PS60/60 for supplying 2 TL6Os
PS125 ±45 volts for TP125
PS100 ±43 volts for TL100
PS60 ±38 volts for TL60
PS30 ±25 volts for TL30
PSU 2 for supplying disco mixer

f 28.50
£28.50
f 17.75
f 16.25
£16.25
£15.25
£11.75

£7.50

AMPLIFIER MODULES

TL30 D.C. COUPLED 5. 5.
 30 watt R.M.S. continuous sine wave output
 8 transistors 4 diodes f12.75

T180 5 x 5 . 3in
 60 watt R.M.S. continuous sine wave output
 2 R.C.A. 110 watt 15 amp transistors f18.75
TL100 5 5 3in
 100 watt R.M.S. continuous sine wave output
 2 R.C.A. 150 watt 15 amp transistors f20.75
TP125 7 . 6y, x 3in
 125 watt R.M.S. continuous sine wave output r25.75
 4 R.C.A. 150 watt 15 amp output transistors 4-

STEREO DISCO MIXER
With touch sensitive switching and auto fade

INPUTS: Four identical stereo inputs available with any equalisation. Two magnetic and two flat supplied as
standard. High quality slider control on each channel. Volume, treble and bass controls for each pair of sliders.
Sensitivity mug.. 3mV 1 R I.A.A. comp.). Flat 50mV at 1 kHz. Bass controls ± 18d8 at 60Hz. Treble controls n18dB at
15kHz.
OUTPUT: Up to 3 volts (0 12dB) available. Attenuated output for TUAC Power Modules. Rotary master and
balance controls. Band width 15Hz - 25kHz ± dB.

Output 250mV into 8 ohms Rotary volume control. Monitoring facility for all 4 channels. Selection via
touch sensitive illuminated switches. Switched visual cue indicator.
Miscelleneou Facilities: Two illuminated deck on/off switches. Mains illuminated on/off switches. Auto fade
illuminated on off switch. Mains powered with integral screen and back cover. Complete with full instructions
Sae- 25in Ion . 6in high 3in deep.

Mono Disco Mixer with autofade £45.00
f129.00

TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.
PHONE 01-672 3137/672 9080
MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

PRE AMPLIFIERS
Designed for use with TUAC power amplifier modules

 -1141V
-+

'cr
VA08
Vol. Treb. Mid. and Bass controls. HI. IMP. FET. I/P suitable Mid.
Guitar, Radio Crystal/Ceramic P.U. Sensitivity 4mV. Treble+ 35dB at
16kHz. Mid + 20 -15dB at I kHz. Bass + 20 - 1048 at 40Hz

VA06 f9.00
Vol Treb. and Bass controls. Sensitivity 8mV Treb + 28 -15dB at
12kHz Bass s 1849 and 40Hz

SVA08 STEREO PRE AMP
£7.75

Vol. Treb Mid and Bass controls VP suitable Guitar, Radio.
Crystal/Ceramic P.U.Sensitivity 4mV. Treble +35dB at I6kHz Mid +
20-7d8 at 4kHz. Bass 20 - 18dB at 30Hz Plus Full Balance Control
Fully I/C operation supply voltage 1 25VDC f15.00
4 CHANNEL SOUND

TO LIGHT
SEQUENCE CHASER

- 4LSMI
 Full wave control
 RCA 8A Triacs
 1000W per channel
 Fully supressed and fused
 Switched master control for sound

operation from 4-1Ar to 125W
 Speed control for fixed rate

sequence from 8 per minute
to 50 per second

 Full logic integrated circuitry with
optical isolation for amplifier
protection

£20.75
Model 501 500W per channel as
above without sound triggering

£12.25

FRONT PANEL FOR LIGHTING
EFFECT MODULES

(complete with switches, neons and knobs)
as illustrated

For S1LMB £6.50
Size 8" x 41/2"

II
FUZZ LIGHTS
Red, Green, Blue,
Amber. £23.50

4LSM1 f5.50
Size 61/2" x 41/2"

S1LMB £7.50
Size 9" k 41/2"
Combined with 3SDM1

new from TUAC  
ULTRA QUALITY HIGH POWER

TD 500 POWER AMPLIFIER
New DC coupled design

Output power using PS250
300w into 2 Ohms
220w into 4 Ohms
140w into 8 Ohms
75w into 15 Ohms
RMS continuous sine wave
output
INPUT Sensitivity 0.775V
RMS (0D8) at 25 KOHMS
Hum and Noise - 100d8
Relative full output
THD = at Full Power 0.1%

7" 9" 134 f45

PIEZO SUPER HORN . . .  £10.95

STOCKISTS CALLERS ONLY
Al Music. 88 Oxford Street. Manchester (Tel 061-236 03401
Geo Mathews, 85 87 Hurst Street. Birmingham (Tel 021-822 19411
Bristol Disco Centre. 25 The Promenade. Gloucester Road ITd Bristol
416661
Soccoch. 9 The Friars (Tel Canterbury 609481
Cookies Disco Centre. 132 West Street (Tel. Grew. 47391
Garland Bros Ltd Deptford Broadway. London 01,892 4412

Luton Disco Centre. 88 Wellington Street. Luton (Tel Luton 4117331
Mitchell Electronics, 7 Queen Street ITel Salisbury 236891

Session Music. 183 Mitcham Road. Tooting (Tel. 01.872 34131.
Mon -Set 9.30 a.m. - 5.30 p.m. Half Day Wed. 9.30 rm. - 1 p.m.

3 CHANNEL
LIGHT MODULATOR

SILMB

 RCA 8A Triacs
 1000W per channel
 Each channel fully suppressed

and fused
 Master control to operate from

1W to 125W
 Full wave control

£20.25

Single Channel Version 1500 Watts

£9.75

ADD SEQUENCE CHASING +
DIMMING EFFECTS FOR
TUAC 3 CHANNEL LIGHT

MODULATOR

oe's
0 %slit

 Speed Control 3 per min. to 10 per sec.
 Full logic integrated circuitry
 Dimmer control to each channel

3SDMI £14.50

SUPPLIERS TO N.M. GOVT. DEPTS. MANUFACTURED AND ASSEMBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED
SEND NOW FOR OUR FREE 20 PAGE ILLUSTRATED CATOLOGUE S.A.E. STAMPED PLEASE
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KITS FOR SYNTHESISERS, SOUND EFFECTS
COMPONENTS SETS Include all necessary
resistors. capacitors. semiconductors. potentio-
meters and transformers. HardWare such as
cases. sockets. knobs. etc are not included but
most of these may be bought separately. Fuller
details of kits. PCBs and parts are shown in our
lists.

CIRCUIT AND LAYOUT DIAGRAMS are supplied
free with all PCBs designed by Phonosonics.
PHOTOCOPIES of the P.E. texts for most of the
kits are available -prices in our tests.

PHONOSONICS
MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS TO A WORLD-WIDE
MARKET.

P.E. MINISONIC Mk. 2 SYNTHESISER
A portable mains -operated Miniature Sound Synthesiser.
with keyboard Circuits. Although having slightly fewer
facilities than the large P.E. Synthesiser the functions
offered by this design give it great scope and versatility.
Consists of 2 log VCOs. VCF. 2 envelope shapers. 2 voltage
controlled amps. keyboard hold and control circuits. HF
oscillator and detector, ring modulator, noise generator.
output amp and mixer. power supply

Set of basic component kits from (64.25
Set of printed circuit boards £9.71

P.E. SYNTHESISER (P.E. Feb. 73 to Feb. 74)
The well acclaimed and highly versatile large-scale
mains -operated Sound Synthesiser complete with keyboard
circuits. Other circuits in our lists may be used with the
Synthesiser to good advantage, notably P.E. Minisonic.
Phasing Unit. Wind and Rain. Rhythm Generator, Sound
Bender. Voltage Controlled Filter. Guitar Effects Pedal and
Overdrive. Fuzz. Tremolo and Wah-Walt units.
The Main Synthesiser: PSU, 2 linear VCOs. 2 ramp
generators. 2 input amps, sample hold, noise generator.
reverb amp. ring modulator. peak level circuit, envelope
shaper, voltage controlled amp. Full details in lists.

Set of basic component kits C63  03

Set of printed circuit boards 03.20
The Synthesiser Keyboard Circuits (can be used without the
Main Synthesiser to make an independent musical
instrument) 2 logarithmic VCOs. divider. 2 hold circuits, 2
modulation amps, mixer. 2 envelope shapers and additional
PSU. Full details in our lists.

Set of basic component kits £46.16
Set of printed circuit boards £7.66

GUITAR EFFECTS PEDAL (P.E. July 75)
Modulates the attack. decay and filter characteristics of an
audio signal not only from a guitar but from any audio
source. producing 8 different switchable effects that can be
further modified by manual controls. Possibly the most
interesting of all the low-priced sound effects units in our
range. Circuit does not duplicate effects from the Guitar
Overdrive Unit,

Component set with special foot operated switches [7.59
Alternative component set with panel mounting
switches C4.96
Printed circuit board El 43

SOUND BENDER (P.E. May 74)
A multi -purpose sound controller, the functions of which
include envelope shaper. tremolo. voice -operated fader,
automatic fader and frequency -doubler.

Component set for above functions (excl. SWs) (7.84
Printed circuit board 61.81

Optional extra -additional Audio Modulator. the use of
which, in conjunction with the above component set. can
produce jungle -drum" rhythms.

Component set (incl. PCB) £2.80

PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for
introducing the -phasing- sound into live or recorded
MUSIC.

Component set (incl. PCB) C2.117

PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phasing Unit to automatically control
the rate of phasing.

Component set (incl. PCB) £4.48

SOPHISTICATED PHASING AND VIBRATO UNIT
A slightly modified version of the circuit published in
Elektor . December 1976, and includes manual and

automatic control over the rate of phasing and vibrato.
Component set f17.69
Printed circuit board C2.33

WAH-WAH UNIT (P.E. Apr. 76)
The Wah-Wah effect produced by this unit can be controlled
manually or by the integral automatic controller

Component set (incl. PCB) £3.55

AUTOWAH UNIT (P.E. Mar. 77)
Automatically produces Wah-pedal and Swell -pedal sounds
each time a new note is played.

Component set, PCB, special foot switches 07.27
Component set and PCB. with panel switches C463

P.E. JOANNA (P.E. May Sept. 75)
A five -octave electronic piano that has switchable alternative
voicing of Honky-Tonk piano. ordinary piano. harpsichord.
or a mixture of any of the three. together with facilities
including fast and slow tremolo. loud and soft pedal
switching, and sustain pedal switching. The power amplifier
typically delivers 24 watts into 8 ohms. The PCBs have been
redesigned by ourselves making improved use of the space
available.
Main power supply, tone generator. 61 envelope shapers.
voicing and pre -amp circuits.

Set of basic component kits for above C75-29
Set of printed circuit boards for above E20-35
Power amplifier £1591
Printed circuit board for power amp 95p

ELECTRONIC ORGAN
5 -octave electronic organ with 5 basic voices that can be
used individually or together. 5 pitches (2ft, 4ft. Oft, 16ft. 32ft),
variable attack. tremolo. vibrato. phasing. and variable
sustain. Details in our list.

ORGAN CONVERSION KIT
Converts the P.E. Joanna electronic piano to also provide
most of the facilities offered by the above electronic organ.

Basic component set and PCB (12.34

SYNTHESISER TUNING INDICATOR (P.E. July 77)
A simple 4 -octave frequency comparator for use with
synthesisers and other instruments where the full versatility
of the P.E. Tuning Fork is not required.

Component and PCB (but cud sw.) C7.45

GUITAR FREQUENCY DOUBLER (P.E. Aug. 77)
A modified and extended version of the circuit published.
Details in list.

SEE OTHER PAGE FOR KEYBOARDS, AND
OUR LISTS FOR OTHER COMPONENTS AND

ACCESSORIES STOCKED

WIND AND RAIN UNIT
A manually controlled unit for producing the above -named
sounds.

Component set or.c1 PCB) (3.72

GUITAR OVERDRIVE UNIT (P.E. Aug. 76)
Sophisticated, versatile Fuzz unit, including variable and
switchable controls affecting the fuzz quality whilst retaining
the attack and decay. and also providing filtering. Does not
duplicate the effects from the Guitar Effects Pedal and can
be used with it and with other electronic instruments.

Component set using dual slider pot E6.86
Component set using dual rotary pot £6.20
Printed circuit board Et - 62

FUZZ UNIT
Simple Fuzz unit based upon P.E

Component set (Ind PCB)
Sound Design circuit.

C2.03

TREMOLO UNIT
Based upon P.E.Sound Design circuit.

Component set (incl PCB,

P.E. SYNCHRONOME (P.E. Mar. 76)
An accented -beat electronic metronome, providing duple.
triple and quadruple times with full control over the beat
rate. Can also be used as a simple drum -beat rhythm
generator Includes power supply.

Component set (incl. loudspeaker) £11.62
Printed circuit board 02.04

TAPE NOISE LIMITER
Very effective circuit for reducing the hiss found in most tape
recordings. All kits include PCBs

Standard tolerance set of components t2.96
Superior tolerance set of components (3.76
Regulated power supply (will drive 2 sets) (4.69

ENVELOPE SHAPER WITHOUT VCA (P.E Oct. 75)
Provides full manual control over attack. decay, sustain and
release functions. and is for use with an existing voltage
controlled amplifier.

Component set (incl PCB) £4.66

ENVELOPE SHAPER WITH VCA (P.E. Apr. 76)
This unit has its own voltage controlled amplifier and has full
manual control over attack, decay. sustain and release
functions.

Component set (incl. PCB) C6.66

TRANSIENT GENERATOR (RE. Apr. 77)
An envelope shaper. without VCA. having the usual attack.
decay. sustain and release functions. and in addition it also
provides a Repeat Effect enabling a synthesiser to be
programmed to imitate such instruments as a mandolin or
banjo.

Component set C4.52
Printed circuit board .82

WAVEFORM CONVERTER
Slightly modified from a circuit published in a German
edition of -Elektor Converts a saw -tooth waveform into
four different waveforms sine -wave. mark -space saw -tooth.
regular triangle form. and squarewave with an externally
variable mark -space ratio.

Component set (Incl. PCB but excl. sw 51 C8.19

VOLTAGE CONTROLLED FILTER (P E. Dec. 74)
Part of the P.E Minisonic now released as an independent
kit for use with other synthesisers.

Component set (incl. PCB) (Order as Kit 65-1) £0.22

RING MODULATOR (P.E. Jan. 75)
Part of the P.E. Minisonic now released as an independent
kit for use with other synthesisers.

Component set (incl. PCB) (Order as Kit 59-11 05-50

NOISE GENERATOR (P.E. Jan. 75)
Part of the P.E.Minisonic now released as an independent
kit for use with other synthesisers.

Component set (incl. PCB ) (Order as Kit 60-1) 03.35

SOPHISTICATED POWER SUPPLIES
A wide range of highly stabilised low noise power supply kits
is available -details in our lists.

C3.64 MICROPHONE PRE -AMP (P.E. Apr. 77)
Component set (incl. PCB) £3.70

TREBLE BOOST UNIT (P.E. Apr. 76)
Gives a much shriller quality to audio signals fed through it.
The depth of boost is manually adjustable.

Component set (incl. PCB) (2. 40

P.E. TUNING FORK (P.E. Nov. 75)
Produces 84 switch -selected frequency -accurate tones. A
LED monitor clearly displays all beat note adjustments. Ideal
for tuning acoustic and electronic musical instruments
alike.

Main component set (incl. PCB) (15-59
Power supply set (incl. PCB) [7.03

VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume

talk -over -particularly useful for Disco work
home -movie shows.

Component set (Ind PCBI

during
or for

C3.97

DYNAMIC RANGE LIMITER (P.E. Apr. 77)
Automatically controls sound output to within a preset
level.

Component set (incl. PCB) C4.5/

POST AND HANDLING
U.K orders -under LIS add 25p plus VAT, over C15 add 50p
plus VAT. Keyboards f2 00 plus VAT.
Optional Insurance for compensation against loss or
damage in post, add 35p in addition to above post and
handling
Eire. C.I B.F.P.O.. and other countries are subject to
Export postage rates.

DON'T FORGET VAT!
Add 14% (or current rate if changed) to full
total of goods, post and handling. (Does not
apply to export orders).

EXPORT ORDERS are welcome, though we advise that
a current copy of our list should be obtained before
ordering as it also shows Export postage rates. All
payments must be cash -with -order. in Sterling and
preferably by International Money Order or through an
English Bank. To obtain list send 40p.

PHONOSONICS  DEPT PE63  22 HIGH STREET  SIDCUP  KENT DA14 6EH LIZ,OrIfFINCNCDALEEIVIS°.PLCEPAI
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AND OTHER PROJECTS
PHOTOGRAPHS in this advertisement
show two of our units containing some of
the P.E projects built from our kits and
PCBs. The cases were built by ourselves
and are not for sale. though a small
selection of other cases is available

LIST-Send stamped addressed
envelope with all U.K requests for free
list giving fuller details of PCBs. kits and
other components.

OVERSEAS enquiries for list Europe-
send 20p other countries-send 40p.

Alr

.

KEYBOARDS AND CONTACTS
Kimber-Allen Keyboards as required for many published circuits. including the P.E. Joanna, P.E.
Minisonlc, and P.E. Synthesiser. The manufacturers claim that these are the finest moulded
plastic keyboards available All octaves are C to C The keys are plastic. spring -loaded and
mounted on a robust aluminium frame.
3 Octave (37 notes) C2550. 4 Oct (49 notes) f.3225. 5 Oct (61 notes) C3975.
Contact Assemblies for use with above keyboards Single -pole change -over (type SP) as for P.E
Joanna and P.E Minisontc. Two -pole normally -open make -break (type DPI as for P.E
Synthesiser Special contact assembly (type 4PS1 having 4 poles. 3 of which are normally -open
make -break contacts and the fourth is a change -over contact-this special assembly enables THE
SAME KEYBOARD to be used with the P.E.Synthesiser. P.E Mintsonoc and the P E Joanna
simultaneously thus avoiding the cost of more than one keyboard. See our list for other
contacts

Contact Each 3 Octave Set 4 Octave Set 5 Octave Set
SP 249 [ LIM £1176 [1464
2P 27p C 999 [1323 C1647

4PS 53p [1961 C.2597 £3233

PRINTED CIRCUIT BOARDS for use with the above contacts and thus eliminating most of the
inter -wiring required. are available Details in our lists.

TRANSISTORS
AC128 26p
AC176 26p

BC10
BC1078 14p

14p
BC109 14p
BC147 12p
BC148 12p
BC149 12p
BC157 13p
BC158 13p
BC159 13p
BC182L 12p
BC184 12pBC187

25p
BC204 14p
BC209C 14p
BC212L 15p
BC213 15p
BC478 29p
BCY71 22p
BD131 44p
BD132 54p
BPI'S() 22p
BFY51 22p
BFY52 24p
BSY95A 22p
MD8001 172p
0C28 60p
0071 20p
0072 25p
0084 25p
ORP12 70p
ZTX107 12p
ZTX108 9p
ZTX501 13p
ZTX503 15p
ZTX531 23p
2N706 13p
2N914 22p
2N1304 22p
2N2219 27p
2N2905 35p
2N2905A 36p
2N2907 22p2N3053

18p
2N3054 66p
2N3055 48p
2N3702 12p
2N3703 12p
2N3704 12p
2N3819 35p
2N3820 64p
2N3823E 39p
2N4060 12p
2N5245 Slp
2N5459 33p
2N5777 45p

INTEGRATED CIRTS.
318 230p
709 TO5 40p
709 8 -pin DIL Up
723 705 105p
741 8 -pin OIL 32p
748 TO5 63p
748 8 -pin DIL 63p
uA7805 T0220 205p
uA7808 70220 205p
uA7812 70220 205p

mA7815 T0220 205p
pA7818 70220 205p
AY -1-0212 650p
AY -1-6721(6 195p
CA3046 90p
MC3340 150p

SG3402N 262p

MORE KITS!

NEW RHYTHM GENERATOR
Redesigned. improved and extended version of the PE
1974 design and including new automatic rhythm
programme selector.

TUNE -PROGRAMMABLE SEQUENCER
(PE Nov 771 The new music unit currently being
published

FORMANT SYNTHESISER
(Elektor Magazine 1977). Very sophisticated music
synthesiser for the advanced constructor and for whom
cost is secondary to performance.

GUITAR SUSTAIN UNIT
(PE Oct 77)
Details in lists Please send S A E

SOUND -TO -LIGHT (P.E. Aurora) (P.E. Apr. -Aug. 71)
Four channels each responding to a different sound
frequency and controlling its own light Can be used with
most audio systems and lamp intensities

Basic component set (excl. thyristors) £1592
Printed circuit board for above 03.90
Power supply 65  78
PCB for power supply [179

3 -CHANNEL SOUND -TO -LIGHT (P.E Apr 76)
A simple but effective sound -to -light controller capable of
operating 3 lamps each of approximately 700 watts Includes
power supply. thyristors. and by-pass switches

Component set (incl. PCB) [1195

DISCOSTROBE IP E. Nov. 76)
4 -channel light -show controller giving a choice of
sequential. random. or full strobe mode of operation

Basic component set , £16. 19
Printed circuit board C345

BIOLOGICAL AMPLIFIER (P E Jan. Feb. 73)
Multi -function circuits that. with the use of other external
equipment. can serve as lie -detector. alphaphone.
cardiophone etc

Pre -Amp Module Component set (incl PCB) C422
Basic Output Circuits-combined cornbonent set
with PCBs. for alphaphone. cardiophone,
frequency meter and visual feed -back lampdriver
circuits £659
Audio Amplifier Module Type PC7 [735

SEMI CONDUCTOR TESTER (P.E. Oct. 73)
Essential test equipment for the enterprisiing home
constructor While stocks last

Set of resistors, capacitors. semiconductors.
potentiometers. makaswitches and PCB C963

Panel meter 1500pAl CS 70

PRICES ARE CORRECT AT TIME OF PRESS. PHONOSONICSE. 8 0. E. DELIVERY SUBJECT TO AVAILABILITY.

ICS have
helped thousands

.gyA0 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. CS can

provide you with the specialised training so essential
to success.

Personal 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
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation Work
Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
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.

Name

Post this coupon or 'phone today for free
ICS careers guide.

Address

Age

To ICS, Dept. 273S, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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NEW SEASON'S COMPONENTS
BRIDGE RECTIFIERS

SILICON 1 amp

T50V RMS
100V RMS
200V RMS
400V RMS

SILICON 2 amp
50V RMS

100V RMS
200V RMS
400V RMS

1000V RMS

Order No.
BR 1/50
BR 1/100
BR1/200
BRI/400

BR2/50
BR2/100
8R2/200
BR2/400
BR2/1000

Price
£0.20
£0.22
£025
£036

£0.45
£048
£052
£058
£068

BOOKS BY BABANI
Purchase books to the value of E5.00 from the list below
and choose any 60p pak from this page FREE.
BP2 Handbook of Radio. TV & Industrial &

Transmitting Tube & Valve Equivalents
8P3 Handbook of Tested Transistor Circuits
BP6 Engineers and Machinists Reference Tables
BP7 Radio & Electronic Colour Codes and Data Chart
BPIO Modern Crystal and Transistor Set Circuits for

Beginners
BP14 Second Book of Transistor Equivalents
8P15 Constructors Manual of Electronic Circuits for

the Home
BP16 Handbook of Electronic Circuits for the Amateur

Photographer
BP18 Boys and Beginners Book of Practical Radio

and Electronics
BP22 79 Electronic Novelty Circuits
BP23 First Book of Practical Electronic Projects
BP24 52 Projects Using IC741 for equivalents)

P26 Radio Antenna Handbook for Long Distance
Reception and Transmission

BP27 Giant Chart of Radio Electronic Semiconductor
and Logic Symbols

BP29 Major Solid State Audio Hi-Fi Construction
Projects

BP32 How to Build Your Own Metal & Treasure
Locators

BP34 Practical Repair & Renovation of Colour TVs
BP35 Handbook of IC Audio Preamplifier & Power

Amplifier Construction
BP36 50 Circuits Using Germanium, Silicon & Zener

Diodes
BP37 50 Projects Using Relays. SCR's and TRIACS
BP39 50 IF ET) Field Effect Transistor Projects
129 Universal Gram -motor Speed Indicator
160 Coil Design and Construction Manual
161 Radio. TV and Electronics Data Book
196 AFRF Reactance Frequency Chart for

Constructors
202 Handbook of Integrated CircuitslICs1 Equivalents

and Substitutes
205 First Book of Hi-Fi Loudspeaker Enclosures
213 Electronic Circuits for Model Railways
214 Audio Enthusiasts Handbook
216 Electronic Gadgets and Games
217 Solid State Power Supply Handbook

--2I9 Solid State Novelty Projects
220 Build Your Own Solid State Hi -F1 and Audio

Accessories
222 Solid State Short Wave Receivers for Beginners
223 50 Projects Using IC CA3130
224 50 CMOS IC Projects
225 A Practical Introduction to Digital IC's
.i242c6c How to Build Advanced Short Wave Receivers

Resistor Colour Code Disr Calculator

160p
t4Op
140p
115p

135p
195p

150p

160p

t6Op
t75p
175p
175p

185p

t6Op

185p

185p
195p

195p

t75p
t1 10
11,25

t8p
t75p
160p

t15p

t75p
175p
185p
185p
185p
185p
185p

185p
195p
195p
195p
195p
11,20
110p

BOOKS BY NEWN ES
No. 229 Beginners Guide to Electronics.
Price £2251

NO. 230 Beginners Guide to Television.
Price £2.251

No. 231 Beginners Guide to Transistors.
Price £2.251

No. 233 Beginners Guide to Radio.
Price £2.751

No. 234 Beginners Guide to Colour Television.
Price £2.251

No. 235 Electronic Diagrams.
Price £1.801

No. 236 Electronic Components.
Price £1.08t
No. 237 Printed Circuit Assembly.
Price E1081

No. 238 Transistor Pocket Book.
Price £3901

No. 225 110 Thyristor Projects Using SCRs & Triacs.
Price £2.501

No. 227 110 COS/NIOS Digital IC Projects For the Home
Constructor.
Price £2251

Po. 226 110 Operational Amplifier Projects for the Home
onstructor.

Price 1E.2.1501

No. 242 Electronics Pocket Book.
Price £3.751

No. 239 30 Photoelectric Circuits & Systems.
Price £1.801

No. Length Width Height
159 51in 21in 1

160 4in 4in 1 in
161 4in nin 1 in
162 51in 4in 1 in
163 4in 2in
164 Sin

Mn
lin

165 7in 5in 2iin
166 Bin 6in 3in
167 6in 4in 2in

CASES PANEL METERS
cA.L.U.T.I.NtIioUnMeaBcf:XbEc.1...M.apdieetefrowronhbir,ililfItingeli., defeopldileil

and screws. 4" RANGE
Price Size 4/." x 3r x 11"

62P. 0-100UA

62p.
62p 0_50u

74P 0-500UA

Value

641e 0-IMA44P 0-50V£1 04
£1 32

86p.
INSTRUMENT CASES. In two sections vinyl covered
top and sides, aluminium bottom, front and back.
No.
155
156
157
158

Length
Bin
11in
6in
6in

Width
5;in
6in

51 in

Height
2M
3M
11M
21in

Price
£140.

£1.25°
f 160

SPECIAL OFFER
AGFA CASSETTES

STEREOCROM

307 C60 RRP
308 C90 RAP C2-54"
309 C120 R R P £3,41"

SFD - Super Ferro Dynamic
310 C60 RRP EL:48'311

C90 R R P

312 C120 R RP C2.-fi2"

Our price £1.60
Our price £1.80
Our price £2.60

Our price £1 00
Our price £1.50
Our price £2.00

DIODES SIL G.P.
300 mW 40 PIV (mint SUB -MIN

FULLY -TESTED
Ideal for Organ builders

30 for 50p, 100 for f1.50, 500 for £5, 1.000 for ES

No.
1302
1303
1304
1305
1306

MR2P TYPE

Price
f6.70
£6.70
£6.70
£840
£8.40

Size 42 x 42 x 30mm
Value No. Price
0-500A 1313 £5.40
0-1MA 1315 £540

BALANCE/
TUNING
Size 45 x 22 x 34mm
Sensitivity 100/0/1000A
No. Price
1319 £200

MINIATURE
BALANCE/
TUNING METER
Size 23 22  26mm
No Price
1318 £1.95

2" RANGE
Size 21" 0 11" x 11"
Value No.
0-50UA 1307
0-100UA 1308
0-500UA 1309
0-1MA 1310
0-50V 1311

Price
£550
£550
£5.50
£550
£550

MIN. LEVEL
METER

Size 23 x 22 x 26mrn
Sensitivity 200UA
No. Price
1320 £2.80

Vu METER
Size 40 x 40 x 29mm
Sensitivity 130UA
No. Price
1321 [2.00

MINI
MULTI -METER
Size 60 x 24 x 90mm
Sensitivity 1000 ohmsN
AC VOLTS 0-10, 50, 250,1000
DC VOLTS0-10. 50,250,1000
DC CURRENT 0-1-100mA
Resistance 0-150K ohms
No. Price
1322 £7.50

INTEGRATED CIRCUITS
CMOS

Type Price Type Price Type Price
CD4000
CD4001
CD4002
CD4006
CD4007
CD4008
CD4009
CD4010
CD4011
CD4012
CD4013
CD4015
CD4016
CD4017
CD4018
CD4019
CD4020
CD4021

£015
£018
£0.18
£098
£018
£098
£058
£0.58
f0.20
£0.20
£0.52
£098
£050
£098
£1-00
£055
£1 10
f0,98

CD4022 £0.90
CD4023 £0 20
CD4024 £080
CD4025 £020
CD4026 £1.70
CD4027 £060
CD4028 Ease
CD4029 £1 15
CD4030 £055
CD4031 £240
CD4035 £1.30
CD4037 £0.95
CD4040 £0.95
CD4041 £0.82
CO4042 f0.82
CD4043 £0.98
CD4044 £0.94
CD4045 f1.40

LINEAR

CD4046
CD4047
CD4049
CD4050
CD4054
CD4055
CD4056
CD4069
CD4070
CD4071
CD4072
CD4081
CD4082
CD4510
CD4511
CD4516
CD4518
CD4520

£1.30
£1 10
£0.55
£0.55
£1 10

140
£1.35
£040
£040
£0.23
£0.23
f0.20
£023
Cl 30
f160
El 40
£1.25
£1 25

Type Price Type Price Type Price
CA3011 f105 MC1303L £1 48 709P c0-25.
CA3014 £1.706 M C1304P E1.90 UA710C £040
CA3018 £0.75. MC1310PE0.95. 72710 m30.
CA3020 1E1.70. MC1312PQ UA711C £0.32
CA3028 £102. flat). 72711 £0.32.
CA3035 £1,70 MC1330P UA723C £045
CA3036 £135 £120 72723 £0-45
CA3024 £1.50 MC1350 £1.20° UA741C £0-24
CA3043 £1 .85 MC1351P£1 -20. 72741 £0.24*
CA3046 £0.80. MCI 352P £1.40. 741P £0 20
CA3052 £1 .60 MC1456G UA747C £0.70
CA3054 £1.35. £1.40. 72747 £0.79
CA3075 £130 MC1466L UA748 £0 35
CA3081 £1.50 f4-50. 72748 £035
CA3089 £2.10 MCI 469R 748P £0.35°
CA3090 £4.25. £2.95 SN76013N
CA3123 £1,90 MC 1496G £1.75°
CA3130 £0.93. £0.98° SN76023N
CA3140 £0906 NE536 £3.50. £1.75
LM301 £0-39. NE515A £3.50. SN76110 C1.50°
LM304 £1.60 NE540 £1,50. SN76115 £1.906
LM308 £1 40 NE550 £0.95 SN76660 £025.
LM309K C1.50 NE555 £0.32 SL414A El 95.
LM320-5v C1.50 NE556 £0.82 TAA550B £0.35
LM320-I 2V NE561 £3.95. TAA621A £2.00.

£1.50 NE562B £3,95 TAA661A E1.65
LM320-I 5v NE565A £175 TAD100 £1 30.

£1.50 NE566 £1,50. TBA5400 £220.
LM320-24v NE567 £1.80 TBA641B £225°

£1.50 UA702C £0.46. TBA800 £080.
LM380-14p 72702 £046. TBA81OS 0,05*

c0.85° UA7034 £0.25° TBA820 £0 80
LM381 £1,55. UA709C £0.25. TBA9200 £3.40.
LM3900N f0-65. 72709 £0.46. TCA27OS £2.20

TRANSFORMERS
MINIATURE MAINS Primary 240V
with two independent secondary windings
No. Type Price
2024 MT280 0-6V. 0-6V RMS £1.50.
2025 MT150 0-12V. 0-12V RMS £1.50
MINIATURE MAINS Primary 240V
No. Secondary
2021 6V -0-6V 100mA
2022 9V -0-9V 100mA
2023 12V -0-12V 100mA

1 AMP MAINS Primary 240V
No. Secondary
2026 6V-0- 6,/ 1 amp
2027 9V-0- 9V 1 amp
2028 12V -0-12V 1 amp
2029 15V -0-15V 1 amp
2030 30V -0-30V 1 amp

Price
£2 80.
£2.006
£2.60*
£2 75.
£3 45.

Price
90p
90p.
95p.

P. & P. 45p
P. & P. 45p
P. & P. 55p
P. & P. 66p
P. & P. 86p

STANDARD MAINS Primary 240V
Multi -tapped secondary mains transformers available in
amp, 1 amp and 2 amp current rating. Secondary taps are
0 19 25 33 40 50V.
..4/onel (3v7i,liabilg.bly7usie9of taps

25 3:1, 33. 40,25-0-25V
No.
2031
2032
2033

Rating
amp

1 amp
2 amp

Price
£5.50°
£6.60°
£8.40.

P. & P. 86p
P. & P. 86p

P.& P. EI .10

G.P. SWITCHING TRANS.
1018 SIM. TO 2N706:8

BSY27/28/95A. All usable devices. No open and shorts.
ALSO AVAILABLE IN PNP similar to 2N2906. BCY 70.
20 for 50p. 50 for it, 100 for £1.80. 500 for Ell 1.000 for £14

When ordering please state NPN or PNP

JUST OUT - NEW EDITION
BI-PAK CATALOGUE
SEND FOR YOUR COPY NOW i ENCLOSING 85pt TO
COVER POSTAGE AND PACKING.

ORDERING
PLEASE WORD YOUR ORDERS EXACTLY AS
PRINTED, NOT FORGETTING TO INCLUDE OUR
PART NUMBER AND YOUR NAME AND
ADDRESS IN CAPS.

VAT
ADD 123-96 TO PRICES MARKED . ADD 8% TO
OTHERS EXCEPTING THOSE MARKED t. THESE
ARE ZERO RATED.

POSTAGE AND
PACKING

Please add postage as follows:
Small orders Medium orders Large orders

2Sp 50p 75p
Minimum order £100.

WORLD SCOOP! JUMBO
SEMICONDUCTOR PAK

Transistors. Germ. and Silicon RectMers. Diodes. Tnacs
Thyristors. ICs and Zeners.

ALL NEW AND CODED
Approx. 100 pieces. Offering the amateur a fantastic bargain
PAK and an enormous saving.
ORDER No. 16222 £2.25

AK
DEPT. PE4, P.O. Box 6, Ware, Herts.
COMPONENTS SHOP: 18 BALDOCK

STREET, WARE, HERTS.
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High quality audio modules for Stereo and mono
S450
STEREO
FM TUNER
Fitted with
phase lock -loop

£22.30
+ 40p p&p

FREQUENCY RANGE 88 - 108 Mhz
SENSMVITY 3.0 uV
BANDWIDTH 250 kHz
SPURIOUS REJECTION 50 dB
SELECTIVITY ± 400 kHz 55 d8
AUDIO OUTPUT122.5 kHz deviation) 100 mV
STEREO SEPARATION 30 dB
SUPPLY REQUIREMENTS 20 to 30V190mA max)

TRANSFORMERS
1538 For use with S.450 AL30A MPA30
Order No. 2036
T2050 For use with Stereo 30
Order No. 2060
BMT80 For use with AL60 SPMBO
Order No. 2034
BMT250 For use with A1250
Order No 2035

Price: £3.20 + 55p p&p

Price: £3.25 + 65p p&p

Price: e540 + 86p p&p

Price: £6.35 + 10 p&p

AERIAL IMPEDANCE 75 ohms
DIMENSIONS 240mm x 110mm x 32mm

The 450 Tuner provides instant programme selection at the touch of a button ensuring accurate tuning of 4 pre -selected stations,
any of which may be altered as often as you choose, simply by changing the settings of the pre-set controls. Features include FET
input stage. Vari-Cap diode tuning, Switched AFC LED Stereo Indicator.

Stereo 30
COMPLETE
AUDIO
CHASSIS

£18.95
+ 40p p&p

7 + 7w R.M.S.

OUTPUT POWER 7 Watts RMS

PS12 POWER SUPPLY
Designed for use with the AL30A 5.450 and MPA30 in conjunction
with transformer T538
INPUT VOLTAGE 17-20v AC
OUTPUT VOLTAGE 27-30v DC
OUTPUT CURRENT 800mA qp
SIZE 60mm a 43mm a 28mrn

LOAD IMPEDANCE 8 ohms

TOTAL HARMONIC DISTORTION Less than.5% (Typically .3%1

FREQUENCY RESPONSE 50 Hz to 20 kHz ± 3dBs
TONE CONTROL RANGE +12dEtsat 100Hzand10kHz
SENSITIVITY 190 mV for full output
INPUT IMPEDANCE 1 M ohms

TRANSFORMER REQUIREMENTS 22 V.A.C. rated at 1A
DIMENSIONS (Less controls and

panel) 200mm x 130mm x 33mm

MK60 AUDIO KIT
This kit enables you to build a complete 30w RMS stereo amplifier
comprising of 2 x AL60 amplifiers - 1 x SPM80 stabilised power
supply - 1 x BMT80 transformer - 1 x PA1000 pre -amplifier and a
kit of parts to include front panel - knobs - head -phone socket,
on/off switch, neon indicator, together with complete instructions for
construction.
Pries: £3645 + 124% V.A.T. + 62p p&p

The Stereo 30 comprises a complete stereo pre -amplifier, power amplifiers and power supply. This, with only the addition of a
transformer or overwind will produce a high quality audio unit suitable for use with a wide range of inputs i.e. high quality ceramic
pick-up, stereo tuner, stereo tape deck etc. Simple to install, capable of producing really first class results. this unit is supplied with
full instructions, black front panel, knobs. main switch, fuse and fuse holder and universal mounting brackets.

ALSO
AUDIO
AMPLIFIER
MODULE
25 Watts RMS

£4.55 25P P&P

25w
R.M.S.

OUTPUT POWER 25 Watts RMS

TEAK 60 AUDIO KIT
This kit contains everything you require to put the finishing touches
to your MK60 and give your amplifier that professional touch -
contents: Teak veneered cabinet size: 164° x 114" x 34" -
aluminium chassis heatsink - front panel - bracket - back panel
also sockets - nuts - bolts - fuse holders - solder tags etc.
Price: E13.25 + 124% V.A.T. + 86p p&p

SUPPLY 30 - 50 V
LOAD IMPEDANCE 8-16 ohms
TOTAL HARMONIC DISTORTION Less than.1961Typically .06%1

FREQUENCY RESPONSE 20 Hz to 30 kHz x 2 Ms
SENSITIVITY 280 mV for full output
MAX. HEAT SINK TEMPERATURE 90°C

TEAK 60 CABINET
Teak veneered cabinet only, measuring 425mm x 290mm x 95mm
as supplied in the above mentioned Teak 60 kit. Ideal for use with our
PA100 pre -amplifier and one of the complimentary modules. The ideal
amplifier sleeve has not front or back panel.
Order No. 140. Price: E7.00 x 124% VAT 86p p&p.

DIMENSIONS 103mm x 64mm x 15mm

This high quality audio amplifier module is for use in audi
RMS with distortion levels below 0.1%.

o equipment and stereo amplifiers and provides output powers up to 25

AL80
AUDIO
AMPLIFIER
MODULE

£7.15*
25p p&p

OUTPUT POWER 35 Watts RMS
SUPPLY 40 - 60 V
LOAD IMPEDANCE 8- 16 ohms

TEAK 30 CABINET
Teak veneered cabinet designed mainly for use with our Stereo 30
chassis but had proved very useful to home constructors measuring
320mm x 235mm x 80mm comes complete with solid uncut
front and back.
Order No. 139 Price: £5.45 + 12186 V.A.T.+ 70p p&p

TOTAL HARMONIC DISTORTION Less than .1%(Typically .06%)

FREQUENCY RESPONSE 20 Hz to 30 kHz x2 d8s
SENSITIVITY 280 mV for full output
MAX. HEAT SINK TEMPERATURE 90°C
DIMENSIONS 103mm x 64mm x 15mm

The AL80 is similar in design to the AL60 above and is o
don levels below 0.1%.

f the same high quality but provides output powers up to 35W with distor-

AL250
POWER
AMPLIFIER

125w R.M.S.

£17.25* 40P P&P

unlr designated AL250, is a power amplifier providin

OUTPUT POWER 125 Watts RMS continuous
OPERATING VOLTAGE 50 - 80 V
LOADS 4 - 16 ohms

MPA30
MAGNETIC CARTRIDGE
PRE -AMPLIFIER

Enjoy the quality of a
magnetic cartridge with your
existing ceramic equipment using
the MPA 30 which is a high quality pre-
amplifier enabling magnetic cartridges to be used where facilities exist
for the use of ceramic cartridges only.
SENSITIVITY 3.5 mV for 100 mV output

£2.95
25p p&p

FREQUENCY RESPONSE 25 Hz- 20 kHz measured
at 100 Watts

EQUALISATION Within +1 dB from 20 Hz to
20 kHz

SENSITIVITY FOR 100 WATTS
0/P AT 1 kHz 450 mV
INPUT IMPEDANCE 33 K ohms

INPUT IMPEDANCE 50 K ohms

TOTAL HARMONIC 50 WATTS
DISTORTION into 4 ohms

50 WATTS
into 8 ohms

0.1%

0.06%

SUPPLY
DIMENSIONS

18 to 30 V - re earth
110 x 50 x25mmlinc DIN
socket)

an output of up to 125W RMS, into a 4 ohm load.

AL30A
AUDIO
AMPLIFIER
MODULES

£3.75 , 25p p&p

MAXIMUM SUPPLY VOLTAGE 30 V
POWER OUTPUT for 5% THO 10 Watts RMS
TOTAL HARMONIC DISTORTION Less than .5%(Typically .03%:
LOAD IMPEDANCE 8- 16 ohms

,r_o s _PA12
STEREO ' ' £7.10
PRE -AMPLIFIER 30p p&p
The PA12 Stereo Pre -
Amplifier chassis is designed and recommended for use with the AL
20/30 Audio Amplifier Modules, the PS12 power supply and the T538
Transformer. Features include on/off volume, Balance, Bess and Treble
controls. Complete with tape output.

FREQUENCY RESPONSE 20 Hz - 20 kHz 1-3dB)

INPUT IMPEDANCE 50 K ohms
BASS CONTROL ± 12 dB at 60 Hz

FREQUENCY RESPONSE 50 Hz - 25 kHz + 3 dBs
TREBLE CONTROL ± 14 dB at 10 kHz

SENSITIVITY 90 mV for full output
INPUT IMPEDANCE 1 Meg. ohm

DIMENSIONS 90 x 64 x 30mm approx. INPUT SENSITIVITY 300 mV

1 nos luw wolt nv,dole of1c,r, utrnoSt in reliability and performance, whilst being compact in size.
CROSSTALK - 60 dB
SIGNAL/NOISE RATIO - 66 dB

SPM80
STABILISED
POWER SUPPLY

£4.25 + 25P P&P

Designed to power two AL60's at 15 Watts per channel si

INPUT A.C. VOLTAGE
OUTPUT D.C. VOLTAGE

33 - 40V
33 V nominal

OVERLOAD FACTOR ± 20 dB

TAPE OUTPUT IMPEDANCE 25 K ohms

OUTPUT CURRENT 10 mA- 1.5 amps
DIMENSIONS 152mm x 84mm x 35mm

OVERLOAD CURRENT 1.7 amps approx.

DIMENSIONS 105mm x 63mm x 30mm

multaneously. Circuit Techniques include full short circuit protection.

PA100
STEREO
PRE -AMPLIFIER

£15.80
+ 48p

FREQUENCY RESPONSE 20 Hz tcr20 kHz x 158
TOTAL HARMONIC DISTORTION
SENSITIVITY 1. TAPE

INPUTS 2. RADIO TUNER
3. MAGNETIC P.U.

Less than .1%1Typically.07%)
100 mV/100 K ohms) For an
100 mV/100 K ohmsloutput
3.5 mV/50 K ohms) 250 mV.

EQUALISATION Within ± 1 dB from
20 Hz to 20 kHz

BASS CONTROL RANGE ± 15 dEts at 75 Hz
TREBLE CONTROL RANGE + 10 - 20 dBs at 15 kHz
SIGNAL/NOISE RATIO Better than 85 dBs(All inputs)
INPUT OVERLOAD Better then 26 dEls(All inputs)

SUPPLY 20 to 40 V
DIMENSIONS 300 x90 x33mmllesscontrols)

A top quality stereo pre -amplifier and tone control unit, the PA100 provides a comprehensive solution for the front end require-
ments of stereo amplifiers or audio units. The six push button selector switch gives a choice of inputs together with two filters for
high and low frequencies.

ORDERING
PLEASE WORD YOUR ORDERS EXACTLY AS
PRINTED, NOT FORGETTING TO INCLUDE

OUR PART NUMBER.

VAT
ADD VAT AT 123-% EXCEPT TO THOSE

MARKED  WHICH ARE 8%.

111-PAK
DEPT. PE4, P.O. Box 6, Ware, Herts
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THE PIONEERS OF MODULAR DISCO/P.A. EQUIPMENT
NOW OFFER

CENTAUR
STEREO DISCOS

C/W LIGHT SHOW
TWIN SPEAKERS

Standard
£225 or Deposit

12 Months ii E21.18 or 24

Super 200W
£275 or Deposit

12 Months ,i £25.89 or 24

GXL 200W(
£349 or Deposit

12 Months . £32.49 or 24

BSR Decks - 17,000 line Loudspeakers
Output

PACKAGE

SOUND

& DISPLAY,
& LEADS `TWO

100W ..,...-------

£28.80
Months . El 1.81

£32.80
Months 0. £14.44

with tcwaibnin2e0Ots

tape

£42.72
and
sequencer,

Months . E 18.11

- Rugged Aluminium
- Slave Output - Deck Lights/Motor

DEALS AT INCOMPARABLE PRICES

COMPLETE STEREO
ROADSHOWS - BUILT IN MINI DISCO

TO LIGHT/SEQUENCER 100 WATT& DISPLAY

YEAR GUARANTEE MONO SYSTEM
t ...,, ..,

- ----ft. El 79.50 Deposit £24.66
12 Months @ £16.95

or 24 Months @ £9.45
Similar in appearance to the Centaur and

complete with loudspeakers and leads.

£15.00.- .-71,c;4-N,
Headphones to suit any system
EM507 Electret Mic
ECM 81 Electret Mic

£7.50
-../'' ......\

E19.95
,__...

,..,,
Boom Stand
Carriage on all disco and PA systems

£15.50
E10.00

(Included in H.P. Prices)

illustration shows GXL Centaur System

systems feature full mixing for two decks 10% Deposit Terms8 mic with monitoring facilities - override
are supplied complete with sound to light i

display, speaker leads etc.
On All Orders

Over £ 1 50 -12 or 24
JUST PLUG IN AND GO!

Trimmed Cabinets - Cue Light And Phones
Months - Low Interest

Starts (GXL)

D.I.Y. MODULES FOR ALL DISCO/P.A. AMPLIFIERS

SA308 30W 8 ohms 45V £9.95 * Moods;':uN £10.90*
Sarre sot

11 if
SA604 60W 4 ohms 50V £13.25 #w t'
SA608 60W 8 chms 65V £14.25 ',:ro%:0:11 £13.50

surerSA1204 120W 4 ohms 75V £15.95 DI
SA1208 120W 8 ohms 95V £21.00 Zo";0:55 £22.50
SA2404 240W 4 ohms 95V £29.50 :TO:
0 2% Distortion, 30Hz20, KHz , 2d8, Fully Short Open Circuit proof input
sensitivity 240 mV to suit most mixers - D.C. 8 Output Fuses fitted

TOP QUALITY COMPONENTS THROUGHOUT

DISCO MIXERS - COMPLETE OR MODULAR

MONO OR STEREO
c) 1) 1 c) #5 0 05 0 0 C) 0 0
.., 4,

WITH AUTOFADE

MODULES
Available complete and ready to plug in or as an Mono module E22.50
easy to connect module with all controls except Stereo module E33.50
monitor switch already fitted - full instructions Panel
supplie,d.

£3.95
Kit of knobs/sockets etc E5.50
COMPLETE MIXERS (with case)

FEATURES INCLUDE: Mono 18V E39.50
Twin Deck Mic 8 Tape Inputs Wide range boss Stereo 18V E57.50
8 treble controls Full headphone monitoring - mono mares E45.75
Crossfade - Professional standard performance. Stereo mains E63.75

COMPLETE LIGHTING

-Al ..il ..41 ...4
11. 0/ ini In,
.1

CONTROL AT YOUR FINGERTIPS!
Lighting Control Unit Mk II E44.50
41W Sequencer Sound Light Dimmers
-. Automatic Level Integrated logic Module E32.50
Circuitry Panel E2.95

Three Channel Sound to Light E26.75
3kW 1-240W input - master Module E19.75

Plus channel controls Panel E2.95

STROBE UNITS

Pro -Strobe 4-6 Joules £37.50
Super Strobe 2-3 Joules £22.50
(Pro -Strobe has external trigger
facility)....,

SPARES & ACCESSORIES - LOUDSPEAKERS & CABINETS
Rope Lights - Red or Multicolour £22.00 Melos Echo Chamber E 59 .00

per 12 ft. Headphones 17.50*
Rope Light Controller for up to 120 hE30.00 Sirens: English Police, USA Police,
Fuzz Lights-Red/Blue/Yellow/Green £22.80 Destroyer, Alien Voice Simulator £7.50
Magnetic Cartridge Equalisers (3.50* Bulgin 8 way lighting plug/socket £1.90

PROJECTORS - PLUTO - NEW LOW PRICES!!!
CHOICE OF WHEEL/CASSETTE

P150 150W Tungsten £34.00 Liquid wheels E7.50
P500 100W O.I. E69.50 Cassettes £8.00
P500 250W 0.1. E79.50 Picture wheels from E4.75

(Wide choice available)

100 Watt Chassis Loudspeakers 12" £23.50 18" £47.50 (Add I 1 50 corr )

Empty Loudspeaker Cabinets: Small 12" Large 12" E21.50 Small 2 x 12" £22.50
E15.50, Large 2 x 12" £28 1 x 18" £29.50

PIEZO HORNS only £7.50
YES! -only £7.50

(As fitted to our package PA system)
Direct from Motorola Inc., USA at on

UNBEATABLE PRICE

No crossover required 4kHz - 30kHz rated
75W/8 ohms 150W/4 ohms use two per 100W

amplifier - Full instructions supplied.

Projector lamps: Al 167 E2.90. M6 E5.65. Strobe tubes 80W E8.50
100W Spot lamps Red/Blue/Yellow/Green ICI Vynide 50" wide £3.50 Metre
E1.50 ea E13.50 for 10 Kickproof Grille 24" wide £3.25 Metre
MD Spot Banks: 3 -way 300W £19.50, Kick Resistant Grill 50" wide E3.25 Metre.
4 -way 400W £22.50. FULL RANGE OF RE -AN PRODUCTS IN STOCK
Bubble machines (optikinetics) E36.50 SEND FOR OUR BROCHURE NOW!!
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PACKAGE P.A.

SYSTEMS (GLYr:tairtee)

Complete with PIEZO horn columns fitted with 100 watt
units (100 watt system illustrated)

100 Watt £149.50
Deposit £1 7.26
12 Months @ £14.60 or 24 Months @ £8.14
Includes 4 Channel 100 Watt Amplifier with
Treble, Bass and Master Controls plus Leads
and Twin Piezo Horn Columns (shown on right).

200 Watt £225.00
Deposit £28.80
12 Months @ £21.18 or 24 Months @ £11.81
zsix Mixed Inputs plus Three Sets of Bass and
Treble Controls plus Slave Output and Master
Control.

ACCESSORIES
Melos Echo Unit £59.00
A high quality Cassette Tape Echo Unit giving
long tape life, infinitely variable echo depth
and speed control. Suitable for all mics. and
instruments.
High quality Boom Stand £15.50. Floor
Stand £9.90. ECM81 Condenser Mic. -
Removable Lead - Good Anti -Feedback
£19.95.* EM507 Condenser Mic. - Good
Value £15.00. Phasers £19.80.

D.I.Y. MODULES FOR P.A. SYSTEMS Mono or stereo
Make your own mixer - Mono/Stereo - up to 20 channels
with these, easy to wire modules - Available as PCB's or
assembled on panels.

Input Stages

Up to 20

Mono

PCB

Mono C/W

panel et( .£8 95

Stereo Stereo C/W

PCB £9.50panel etc £12.50

Miner Monitor Monono

£5.95
Mono CA'

One onlypanel etc. £8.95
per system

Stereo

PCB L panelSteeoetc £ 12 .50

Power supply for Blank

up to 20 channels £9.5u panel

Send for free brochure for complete specification

£1.00

Saxon AP100 Amplifier £45
Four mixing inputs - 100W into 4 ohms
Wide range bass 8 treble controls

master - Twin outputs
Saxon 150 Amplifier £59
Four mixing inputs - 100W into 8 ohms
150W into 4 ohms - wide range bass
8 treble controls master

All prices subiect to 8°. VAT except where asterisked 0'4%)
Shop premises open Mon to Sat 9 am - 5 pm lunch 12.30 - 1.30 pm
Mail order dept open Mon to Fri 10 am - 4 pm Ring 01-684 6385

TO ORDER
By Post Send your requirements with cheque crossed P.O.or

60p COD charge to address below or lust send your
Access or Barclay Card Number NOT THE CARD.

By Phone You may order COD, Access or Barclay Card.
Post & Packing 50p on all orders except where stated

SAXON ENTERTAINMENTS LTD.
327 Whitehorse Road, Croydon, Surrey.

All Enquiries Large SAE Please Brochures on request.

AITKEN BROS.
35, High Bridge, Newcastle upon Tyne

Tel: 0632 26729
S -DEC
This the most popular Board is designed solely
for the use of discrete components and is parti-
cularly useful for basic educational purposes.
(No of Contacts' 70)
PRICE f2.43 inc. VAT.

T -DEC
This Board allows 2 T05 or 1 DIL IC Station to
be used and so is primarily intended for discrete
work or for linear IC application where consider-
able numbers of discrete components may be
required
(No of Contacts' 208)
PRICE f4.30 inc. VAT.

p -DEC 'A'
The a -Dec 'A' is specially designed for ease of
use with IC's and allows 2 DIL or 4 T05 stations
to be used but will accommodate discrete com-
ponents with equal facility.
(No of Contacts 208)
PRICE £4.31 inc. VAT.

p -DEC 'B'
The ,-DEC B is for similar uses as ,-DEC 'A'.
but has two 16 lead IC sockets as part of the
Board
INo of Contacts 208)
PRICE C7.55 inc. VAT.

PANEL METERS
Dims 60mm x 45mm
50, amp. 100, amp, 500p amp. 1MA. 5MA,
10MA SOMA, 100MA, 500MA. 1 amp, 2 amp.
25v dc, 30v dc. 50v ac, 300v ac, "S", "VU".
50-0-50,a. 100-0-100,a. 500-0-500 p8.
PRICE £4.13 inc. VAT.

POTS* CAPACITORS, BOXES, INST. CASES, DIN PLUGS, RESISTORS,
ETC., ALWAYS IN STOCK. POSTAGE AND PACKING 20p EXTRA.
CATALOGUE AVAILABLE. PLEASE SEND 4 0 p.

0 00
0 0

Become'
a radio
amateur.
Learn how to become a radio -
amateur in contact with the whole
world. We give skilled preparation
for the G.P.O. licence.

Brochure, without obligation to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

P.O.Box 156, Jersey, Channel Islands.

NAME

WAA
II11

PEK 4

I
I

ADDRESS
I

(Block caps please).
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GREENWELD
443 Millbrook Road Southampton

SO1 OHX Tel:CC/703J 772501
BUY A COMPLETE
RANGE OF COM-
PONENTS AND
THESE PACKS

WILL HELP YOU
* SAVE ON TIME - No delays in

waiting for parts to come or
shops to open!

* SAVE ON MONEY - Bulk buying
means lowest prices - Just com-
pare with others!

* HAVE THE RIGHT PART No
guesswork or substitution
necessary!

ALL PACKS CONTAIN FULL SPEC.
BRAND NEW, MARKED DEVICES -
SENT BY RETURN OF POST. VAT
INCI (ISIVF PRICFs
K001 50V ceramic plate capacitors,
5%. 10 of each value 22pF to 100pF.
Total 210, £3.35
K002 Extended range, 22pF to 0.1pF.
330 values £4.90
K003 Polyester capacitors. 10 each
of these values: 0.01, 0.015. 0.022,
0-033. 0.047, 0.068, 0-1, 0.15, 0.22,
0-33, 0- 47pF. 110 altogether for £4.75
K004 Mylar capacitors, min 100V
type. 10 each all values from 1000pF
to 10,000pF. Total 130 for £3.75
K005 Polystyrene capacitors. 10
each value from lOpF 10,000pF.
E12 series 5% 160V. Total 370 for
£12.30
K006 Tantalum bead capacitors. 10
each of the following: 0.1, 0.15, 0.22,
0.33. 0.47, 0.68, 1, 2.2, 3.3, 4.7, 6.8,
all 35V; 10/25 15/16 22/16 33/10
47/6 100/3. Total 170 tants for £14.20
K007 Electrolytic capacitors 25V
working, small physical size. 10 each
of these popular values: 1, 2.2, 4.7,
10, 22. 47, 100pF. Total 70 for £3.50
K008 Extended range, as above, also
including 220, 470 and 1000pF. Total
100 for £5.90
K021 Miniature carbon film 5% re-
sistors, CR25 or similar. 10 of each
value from 10R to 1M. E12 series.
Total 610 resistors, £6.00
K022 Extended range, total 850
resistors from 1R to 10M £8.30
K041 Zener diodes. 400mW 5%.
BZY88 etc. 10 of each value from 27V
to 36V, E24 series. Total 280 for
£15.30
K042 As above but 5 of each value
£8.70

PC ETCHING KIT MK III
Now contains 200 sq. ins. copper
clad board, 11b. Ferric Chloride,
DALO etch -resist pen, abrasive
cleaner, two miniature drill bits,
etching dish and instructions. £4.15.

FERRIC CHLORIDE
Anhydrous technical quality in lib
double sealed packs. llb £1.00; 31b
£2.18; 10Ib E5.60; 100lb £39.00

SIRENS
Work off 4 x HP7 batteries, emit very
loud noise. Overall size 110 x 75 x
60mm. Use as Burglar Alarm in car,
house, workshop etc. ONLY £1.95.

VERO OFFCUTS
Pack A, All 0.1"; Pack B, All 0.15";
Pack C, Mixed; Pack D, All 0.1" plain
Each pack contains 7 or 8 pieces with
a total area of 100 sq in. Each pack is
£1.50. Also available by weight. 1Ib
£4.20, 10Ib £32.50.
17 x 31" strips: 0.1" 2.20, 10 for E15;
0.15" £1.96; 0.1" plain £1.83.

TEXAS 741
8 PIN DIL

FULL SPEC.
100 off £19.50
25 off £5.50

TRANSFORMERS
Special 12V 8A for only £4.00. 6-0-
6V 100mA 85p; 9-0-9V 75mA 85p;
12-0-12V 50mA 85p; 100mA 95p; 12-
0-12V 1A £2.90; 20-0-20V 2A £4.70;
20V 2 75A £4.

VERO PLASTIC BOXES
Professional quality, two tone grey
polystyrene with threaded inserts for
mounting PC Boards.
Type
2518 120 x 85 x 40mm £2.24
2520 150 x 80 x 50mm £2.68
2522 188 x 110 x 60mm £3.72
Sloping front versions:
Tye
2523 220 x 174 x 100/52mm £6.90
1798 171 x 121 x 75/37.5mm £4.65
Gen. purpose plastic potting box 71
x 49 x 24. In black or white 40p.
Hand controller box, shaped for ease
of use in the hand, 94 x 61 x 23mm
64p.

S-DECS & T-DECS
S -DEC Breadboard £2.25
T -DEC Breadboard £3.95

RELAYS AND SOLENOIDS
Open construction relay with 2 10A
c/o contacts, coil rated 24V AC, but
works well on 6V DC 60p
240V AC enclosed, 11 pin plug in
base. 3 10A c/o contacts, £1.20
240V AC open, 2 15A c/o contacts
£1.50
Solenoid, rated 48V DC. but work on
24V. 10mm push or pull action.
Single hole fixing. Size 27 x 18 x
15mm. Made by Varley. Only 40p.

1977/8 CATALOGUE NOW AVAIL-
ABLE MUCH BIGGER AND
BETTER, WITH 50p DISCOUNT
VOUCHERS. ONLY 30p plus 15p
POST.

WIRE AND FLEX
Flex pack - 5m of 5 dill colours, thick
or thin. 25m for 30p.

POWER PACK
Wood grained metal case 90 x 80 x
75mm containing mains transformer
giving 6V at 200mA, 2 co -ax sockets,
PC board with 11' fuseholder R's C's
etc. Only et

EDGE CONNECTORS
Special purchase of these 0.1 pitch
double -sided gold plated connectors
enables us to offer them at less than
p'd their original list price! 18 way
41p 21 way 47p 32 way 72p 40 way
90p 49 way 111 p.

SOLAR CELLS
As used on space labs etc., these tiny
cells give 50pA at 0.5V in sunlight.
Ideal for powering small C-MOS
projects etc. Can be banked for
greater power output. Size 19
6.5mm. 3 for £1; 10 for C3; 25 for £7;
100 for 25.

CALCULATOR CHIP
Type C500 by GI - 8 digit 4 function

constant. Multiplexed for simple
keyboard interfacing. Supplied with
comprehensive data and 24 pin IC
socket. Only £1.50.

DARLINGTON COMP. PAIR
Motorola type BD695A and BD696A
45V 8A 70W -- gain 750 @ 4A PNP-
NPN pair. Only £1.50.

MISCELLANEOUS IC'S
All supplied with data.
MC3302 Quad comparator £1.20.
ITT7105 LED Digit driver, 8 for £1.
710 TO99 case Diff. comparator 40p.
MC1469R Voltage reg. £1.50.
ZN1034E Precision timer £2.25.
LM1303 Dual stereo preamp C1.40.
733 Diff. video amp £1.20. LM301
Op amp 40p. ITT326 2 x 2 & 2 x 3 i/p
TTL nand gate. 10 for £1. SLD2128
Dual 128 bit static shift reg. £1.50.
Our retail shops at 21 Deptford
Broadway, London, SE8 (01-692
2009) and 38 Lower Addiscombe
Road, Croydon (01-688 2950) stock
some of the advertised goods for
personal callers only. Ring them for
details.
All prices quoted include VAT and
UK/BFPO postage. Most orders des-
patched on day of receipt. SAE with
enquiries please. MINIMUM ORDER
VALUE £1. Official orders accepted
from schools, etc. (Minimum invoice
Charge C5). Export/wholesale
enquiries welcome. Wholesale list
now available for bona -fide traders.
Surplus components always wanted.
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(OCT. 1977 PRACTICAL ELECTRONICS)

BUILD A SUSTAIN UNIT EQUAL TO THE
BEST COMMERCIAL MODELS.

COMPLETE KIT - £7.95
ALL HIGH QUALITY COMPONENTS

AS SPECIFIED.

DESIGNER APPROVED.

set ofoi if esaedmiconductors £4.99
£9.60

fibre PCB, printed with component
£2.45

.. GlassCompletefibre
setof

PCB,
semiconductors £9.40ORIOI component

amplifier locations £3.50

FERRANTI SEMICONDUCTORS WE ARE THE EXPERTS!
BZV19 8E598 16p ITX108 9p ZTX320 16p MOTOROLA
all values 10p 25170 13p ZTX109 lip ZTX384 17p 80899. E1.14
BC41 5 17p 25178 54p ZTX212 15p 215384W 24p 130700'11A
BFS60 16p 15271. 23p ZTX213 15p ZTX450 16p MC1310P f1.80
BFS6I 15p ZTXA20 10p ZTX214 17p 21X550 Illp MC1357P0 f1.65
BFS97 15p 1TX107 11p Z15239 10p 1TX4403 116p SN76660N 75p
We can supply any FERRANTI semiconductor device. SAE for Quotation.

ZNA I I SE. f6.00 ZN1040E. £7.60 ZN I 034E. E1.80 ZN424E f1.20
PE DIGITAL VOLTMETER (April 77) Sued SAE for our special prices.

PE TV SOUND SEPARATOR
Complete set of semiconductors £2.30, High quality glass fibre p.c.b. El
POSTAGE AND PACKING 15p per order. Orders over £5 post free. All devices
are top grade. brand new and to full manufacturer's spec. We do not sell
seconds or rejects. Send S.A.E. for our data sheet and price list.
Prices do not Include VAT -add 8% to items marked', and 12(% to all
others

DAVIAN ELECTRONICS (MAIL ORDER ONLY)

L
13 Deepdale Avenue, Royton, Oldham OL2 6XD

24 HR. CLOCK/APPLIANCE

- FE0 i - -1 J. JI_1
o

TOUCH CONTROLLED

TIMER KIT

Switches any appliance of up to 1kW on and off at
preset times once a day. KIT contain, AY -5-1230
Clock/Appliance Timer IC, 0.5" LED display, mains
supply, deploy drhers, sends's, LEDs, Mix, complete
with PCBs and full instructions. E14.85
Special white boo (56 x 131 x 71mm) with red
Acrylk window - undrilled £2.38

drilled E2.70

LIGHTING KITS

These KITS replace conventional light switches and control 300W of lighting. No mains rewiring required.
Insulated touch plates. Complete with easy to follow instructions.
ISD300K - TOUCHSWITCH and DIMER combined. ONE toikhplate to switch light on or off. Brightness

controlled by small knob. £5.62
T5300K - TOUCHSWITCH. TWO touch plates. One for ON one for OFF. £4.32
TSA300K - AUTOMATIC TOUCHSWITCH. ONE touch plate. Touch for ON and light stays on for preset

time (variable from 2 sacs. to 31 reins.). Ideal for stairs and hall. £4.32

10300K - 300W LIGHT DIMMER KIT. Replaces conventional light switches, £3.02
AY51230 Clock/Appliance Timer I.C. £5.24
LM3911 Therrnorneter/Temperature Control IC (with data) £1.08
NE555 Timer I.C. 8 pin dil 39p (3 for £1.08)
741 Op. Amp. I.C. 8 pin dil 26p (5 for £1.08)

TRIAC BARGAINS

4009 Plastic  isolated tab
3A 68p
6.5A with trigger'' 86p
8 5A 85P
12A 91p
16A 112p
20A 178p
25A 192p
DIAC 23p

C1060 5A/400V 54p

BC147 9p BEY50 16p 2N6027 PUT 37P
BC148 9p 2N3055 43p TIS43 UST 26p
BC158 lip TIP31A 54p 1N4148 SP
8C1821. 9p TIP32 54p 1N4004 Sp

CMOS LOW PRICES

4000 19p 4012 19p 4023 19p 4077 49p
4001 19p 4013 55p 4025 19p 4501 22p
4032 19p 4015 98p 4040 105p 4510 162p
4007 19P 4016 55p 4049 54p 4516 162p
4011 19p 4017 98p 4050 54p 4519 61p

MINI MAINS TRANSFORMERS

606V 100mA 92p
12-0.12V 100mA 103p

OPTO ELECTRONICS

0.2" Red LED I1
0.2" Green LED 23p
0.2" Yellow LED up
01727 Dual 0.5" Display £1.62

C280 Polyester Capacitors 250V d.c. (values in pF)
.01 5p; .022, .033, 0.47, 0.68 6p; 0.1 7p; .5 8p; .22 9p;
.33 12p; .47 13p; .68 19p; 1.022p; 2.2 39p.
RESISTORS .33W 5% 22 ohm to 10M ohm 2p
Posh Button, Posh to woke 13p

QUANTITY DISCOUNTS ON REQUEST
PRICES VAT INCLUSIVE. ADD 25p P&P. MAIL ORDER ONLY TO:

T.K. ELECTRONICS (PE)
106 STUDLEY GRANGE ROAD, LONDON, W7 2LX.
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THE MOST

IlL. IF' COMPREHENSIVE RANGE

OF TUNER MODULES

HF 7948 FRONT END

£13.12
Inc -VAT P&P

TECHNICAL CHARACTERISTICS:
Output terminal for digital frequency meter;
Antenna impedance - 75 to 300 Ohms;
Frequency ranges 87.5 to 104 MHz or to
108 MHz; Sensitivity - 0.9 uV 26dB signal
to noise ratio + 75 kHz deviation; Inter -
modulation 80dB Image rejection - 60dB;
Tuning voltage - 1V to 11V; Total gain -
33dB; Intermediate frequency - 10.7 MHz;
Power supply voltage + 15V; Power con-
sumption 15mA; Dimensions104 x 50
mm.

TECHNOLOGY:
Double sided epoxy printed circuit board
with plated through holes. Dual gate effect
transistors; Silvered coils.

ELECTRONICS LTD.
EVER DISPLAYED

ALS 1500
STABILISED POWER SUPPLY

Fl 2846
IF AMP AND DECODER

£9.86
Inc. VAT P&P
TECHNICAL CHARACTERISTICS:
Intermediate frequency - 10.7MHz. IF
Bandwidth - 280kHz; Signal to noise ratio
- 70dB with 1 mV input; Distortion - mono
0.1%, stereo 0.3%; Sensitivity - 30uV up to
the 3dB limit; Channel separation - 40dB
at 1kHz; Pass band - 20 to 15,000Hz;
Rejection at 38kHz greater than 55dB; Am
rejection - 45dB; De -emphasis - 50 to
75ps; Pilot capture at 19kHz + 4%;
Channel matching within less than 0.3dB;
Output impedance - 100 Ohms; Output
voltage - 500mV; Phase locked loop stereo
decoder; Output for LED VU -meter; Null
indicator; Outputs for AGC AFC and inter -
station muting; Consumption - 55mA LEDs
extinguished; 100mA LEDs illuminated;
Power supply - 15V; Dimensions 195 x
76mm.
CIRCUIT TECHNOLOGY
Epoxy printed circuit board; Monolithic
integrated circuits; ceramic filter.

£2.53
Inc. VAT P& P

TECHNICAL CHARACTERISTICS:
Output voltage - 15V; Max. output current
- 500mA; Thermal coefficient less than
lmV/C; 15V power supply for modules HF
7948 and Fl 2846; Supply protected
against short circuit (power and current
protection); Dimensions -65 x 55mm.

TECHNOLOGY:
Double sided epoxy circuit board:
Monolithic integrated circuit.

OPTOELECTRONIC OPTIONS
£8.06
Inc. VAT P&P .1=

LED VU -METER
Station strength indicator

0
a. A

£8.77 /744
Inc VA1 P&P

TOUCH CONTROL
PRE -SELECTION UNIT
LED channel indication

£13.50
Inc. VAT P& P

ILLUMINATED POINTER
Station finder

if

£22.74
Inc. VAT P&P

FREQUENCY METER
Digital display of received
station frequency.

£4.35
Inc. VAT P&P

NUMERICAL DISPLAY
Pre -selected channel number

CROSSLAND HOUSE NACKINGTON CANTERBURY KENT
Telephone (0227) 63218 Telex 965780
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The Sinclair PDM35.
A personal digital multimeter for only £29.9

Pll

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It's got all the functions and
features you want in a digital
multimeter, yet they're neatly
packaged in a rugged but light
pocket-size case, ready to go
anywhere.

The Sinclair PDM35 gives you
all the benefits of an ordinary digital
multimeter - quick clear readings,
high accuracy and resolution, high
input impedence. Yet at £29.95
(+8% VAT), it costs less than you'd
expect to pay for an analogue meter!

The Sinclair PDM35 is tailor-
made for anyone who needs to make
rapid measurements. Development
engineers, field service engineers,
lab technicians, computer specialists,
radio and electronic hobbyists will
find it ideal.

With its rugged construction
and battery operation, the PDM35 is
perfectly suited for hand work in the
field, while its angled display and
optional AC power facility make it
just as useful on the bench.

What you get with a PDM35
31/2 digit resolution.
Sharp, bright, easily read LEI)
display, reading to ± 1.999.
Automatic polarity selection.
Resolution ofl mV and 0.1 nA
(0.00014A).
Direct reading of semiconductor
forward voltages at 5 different currents.
Resistance measured up to 20 Mil.
1% of reading accuracy.

Operation from replaceable battery
or AC adaptor.
Industry standard 10 M 1 i input
impedance.
Compare it with an
analogue meter!

The PDM 35's 1% of reading
compares with 3% of full scale for a
comparable analogue meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve 1 mV
against around 10 mV for a
comparable analogue meter - and
resolution on current is over 1000
times greater.

The PDM35's DC input
impedance of 10 M t i is 50 times
higher than a 20 ki i/volt analogue
meter on the 10 V range. .

The PDM35 gives precise
digital readings. So there's no need to
interpret ambiguous scales, no
parallax errors. There's no need to
reverse leads for negative readings.
There's no delicate meter movement
to damage. And you can resolve
current as low as 0.1 nA and measure
transistor and diode junctions over
5 decades of current.

To: Sinclair Radionics Ltd, I.ondon Road, St Ives
Pleas .roil me qty s

it 133.00 inc £2.40 VAT and 65p l'Scl'
each.
---(qty) De -luxe padded
carrying case( s) n, 0.00 (inc VAT
and P&P each.

city; AC adaptor(s) for
240 V 50 Hz power @ 13.00
inc VAT and P&P) each.

I enclose cheque/PO made payable
to Sinclair Radionics Ltd for
indicate total amount)

I understand that if I am not completely
satisfied with my PDM35, I may return it
within ten days fora full cash refund.

Technical specification
DC Volts (4 ranges)
Range: I mV to 1000 V
Accuracy of reading 1.0% ± I count.
Note: 10 M t i input impedance. .

AC Volts (40 Hz -5 kHz)
Range: 1 V to 500 V
Accuracy of reading: 1.0% ± 2 counts.
DC Current (6 ranges)
Range: I nA to 200 mA.
Accuracy of reading: 1.0% ± 1 count.
Note: Max. resolution 0.1 nA.
Resistance (5 ranges)
Range: 1 i t to 20 Mi 1.
Accuracy of reading: 1.5% ± 1 count.
Also provides 5 junction -test ranges.
Dimensions: 6 in x 3 in x 1'/2 in.
Weight: 61/2 oz.
Power supply: 9 V battery or
Sinclair AC adaptor.
Sockets: Standard 4 mm for
resilient plugs.
Options: AC adaptor for 240 V
50 Hz power. De -luxe padded
carrying wallet. 30 kV probe.
The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world -firsts - from
programmable pocket calculators
to miniature PD:1135
embodies six years' experience in
digital multimeter design, in which
time Sinclair have become one of
the world's largest producers.
Tried, tested, ready to go!

The Sinclair PDM35 comes to
you fully built, tested, calibrated and
guaranteed. It comes complete with
leads and test prods, operating
instructions -and a carrying wallet. And
getting one couldn't be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount usual 10 -day
money -back undertaking, of course ,

and send it to us.

Sinclair Radionics Ltd, London Road,
St Ives, Huntingdon, Cambs., PE17 4HJ,
England. Regd No: 699483.

, Huntingdon, Cambs., PF.17 4HJ. PE/4 1

Name

Address

Sinclair
World leaders in fingertip electronics
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DESIGN IDEAS
THE STRENGTH of P.E. is mainly

based on the readers and this
point is amply demonstrated by the
Extra Design Ideas contained in this
issue, in the form of seven pages of
Ingenuity Unlimited. We make no
apologies for presenting a product you
have partly made yourselves-and of
course charging 45p for it! Don't forget
that we pay, quite handsomely some
may say, for every original idea pub-
lished.

We feel that the I.U. section of P.E.
is outstanding in the quality and, yes,
ingenuity of the submissions. We must
hasten to add that we do not put them
to the test of actual construction and
they are presented as design ideas for
you-the ever inventive readers-to
build upon or modify for your own
ends.

However when you have modified
and incorporated why not give others a
chance to benefit from your further
experiments by returning the design
to us for further inclusion? We get
many, many I.U.'s submitted and a good
proportion of them are published, but
if one of yours is, or has been, rejected
do not despair-it may only have been

because we already had similar ideas on
file-by all means have another bash!

Very often we find that good and
unusual projects come from I.U.
ideas and we're always on the lookout
for those too, so keep that in mind
when you've built the latest "computer
controlled egg timer" or "golf ball
finder"!

READOUT
Even if you have no ideas to send we

always like to see readers' comments on
projects, features, the magazine in
general and any other topical "elec-
tronic" subjects. Our Readout page
appears irregularly but with some
lively correspondence and comment
from you we could improve on the
regularity and present an interesting,
topical and possibly controversial page
for and from you each month. Such
subjects as C.B. in Britain, hobby
computers, electronic games, even the
front cover of P.E. must at one time or
another have aroLsed interest or
disgust in some of you, so why not send
us your views, get them aired in public
and see how others feel.

If you want to start a computer club
or arrange electronics evening classes

in your area we can help by publicising
that too. Take the trouble to write and
say what you feel, we can't promise we
will publish your letter but we will try
and air as many views as possible, even
if we don't agree with them. Readout
could be such an interesting feature and
we are sure most of you enjoy reading
it when it does appear; if you don't,
let us know!

CATALOGUES
The presentation of another cata-

logue within P.E. will no doubt meet
with the approval of all readers. It is

interesting to note the vast range of
items stocked by many companies that
are, and can, never be advertised; they
only appear in the catalogue. For this
reason we recommend you to investi-
gate, not just those presented with
P.E., but the catalogues of all our
advertisers. We are sure you will find
it worthwhile.

For those regular readers who did
not read this page last month the
colour is here to stay. We hope you
like it, we feel it will improve our
presentation. It is, in fact, just one of a
number of moves to improve the
product.

Mike Kenward
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MARKET
PLACE

Items mentioned in this feature are usually available
from electronic equipment and component retailers
advertising in this magazine. However, where a full
address is given, enquiries and orders should then be
made direct to the firm concerned. All quoted prices
are those at the time of going to press.

PCB PRODUCTION KIT
An easy way to produce a number of

p.c.b.s is to use master artwork and
expose the circuit design onto the copper
clad board using an ultraviolet exposure
unit. All the necessary materials for this
method of p.c.b. production have been
available for sometime. Now a company
called Mega Electronics Limited have
introduced a complete p.c.b. kit. This
kit enables the user to produce his own
printed circuit boards, right from the
preparation of the artwork to the finished
circuit board.

The kit, which is called Photolab, con-
sists of the ultraviolet exposure unit,
drafting aid and film, positive resist
coated epoxy glass laminate sheets, de -
loping and etching trays, labels, a
high-speed drill and all the necessary
developers.

This unit can handle boards up to
9 x 6in and is priced at £44.50 complete.

For further information contact Mega
Electronics Ltd., 9 Radwinter Road,
Saffron Walden, Essex CB11 3HU.

ELECTRONIC
MULTIMETER

The Miselco "Tester Electronic" from
Alcon Instruments is a 48 range instru-
ment constructed with "Self Service" in
mind. This facility allows a damaged
board or movement to be quickly and
easily replaced by the user.

The instrument offers a 1M12/V
sensitivity for both a.c. and d.c. except
on the 300V and 1kV ranges where it is
100E2/V.

Accuracy is 2.5 per cent on a.c., 1.5 per
cent on the d.c. and resistance ranges.
The very clear scaleplate includes an
anti -parallax mirror and a centre zero
scale for galvanometric and null detec-
tion applications.

Maximum current measurement is
1 amp f.s.d. on a.c. and d.c. whilst there
are optional high voltage probes which
extend the voltage range to 3kV on both
a.c. and d.c. or 30kV on d.c. only. Five
resistance ranges cover 101d2 f.s.d. to
100M12 f.s.d. and power measurements
can be made from -70dB to +51(18.

An optional built in signal injector is
capable of providing a 1kHz modulated
500kHz signal at 20V peak -to -peak, so
rich in harmonics, as to be detectable
up to 500MHz.

The Tester Electronic, complete with
carrying case and leads costs L48.20
exclusive of VAT.

For further information contact Alcon
Instruments Limited, 19 Mulberry Walk,
London SW3 6DZ.

LOGIC ANALYSER
A new modular instrumentation sys-

tem available from Tektronix UK
Limited enables any oscilloscope or X -Y
monitor with more than 500kHz band-
width to be converted into a versatile
logic analyser or word recogniser.

The LA501 logic analyser system in-
corporates 4096 bits of storage, which
may be used as four channels of 1024
bits, eight channels of 512 bits or 16
channels of 256 bits according to the
required application.

On the oscilloscope screen, stored data
is displayed in the form of a timing
diagram, in groups of four. Each trace
displays high and low logic states and a
magnifier provides the capability to zoom
in on any segment of the timing diagram.
Channel to channel timing comparisons
are simple because any trace can be
moved vertically and positioned next
to any other.

The WR501 16 bit parallel word recog-
niser with digital delay produces trigger
pulses when a preselected parallel word
occurs, giving fast access to almost any
unique word in the data stream.

For further information contact Tek-
tronix UK Ltd., Beaverton House, P.O.
Box 69, Harpenden, Herts.

NEW CASSETTE TAPE
An iron oxide tape, Ferro Super LH1,

has been developed by BASF in Germany
to give the optimum performance on the
widest possible range of Japanese re-
corders using high bias currents in the
record head.

Cassette recorder manufacturers in
Japan have moved away from the DIN
standard to a high bias situation. The
standard was established by the DIN Com-
mittee with Philips, the inventors of the
compact cassette. However, manufac-
turers have not adhered .to the standard,
each one preferring to choose his own
personal bias setting.

The majority of high bias recorders
have bias settings in the range of 1.5dB
to 2dB. Using this range as its datum,
BASF developed Ferro Super LH1. The
bias settings are midway between 1.5dB
and 2.0dB making it suitable for a wide
range of high bias recorders.

The tape is available in C60, C90 and
C120 cassettes, with a suggested retail
price of f166, £2.22 and £2.90 (exc.
VAT at 8 per cent) respectively.

ALARM CALCULATOR
The latest calculator in the Casio

range is the AQ810 alarm computer.
This versatile unit has the normal range
of calculating functions plus an alarm
clock and two count down timers. It can
be used as a calculator whenever re-
quired, irrespective of the timing mode
it is in.

The calculator covers the four basic
functions, square/powers, square roots,
automatic access to memory, percentage
and time calculations. The capacity of
the unit for time calculations is 99 hours
59 mins 59 secs.

The clock can be used in the 12 or 24
hour mode and the alarm will sound for
10 secs after which it will automatically
clear itself.

The two count down timers sound the
alarm after a predetermined time period
has elapsed, timer I automatically clears
itself and timer II will repeat itself
everytime the preset period has elapsed.

The accuracy of the clock is within
+3 secs per day, it has a liquid crystal
display and the unit gives approximately
3000 hours continuous operation on two
silver oxide batteries.

The calculator is housed in an attrac-
tive carry case and really is just the
right size for the pocket. The flip top
case allows rapid operation of the unit.

The calculator costs £19.95 inclusive
of VAT, post and packing and further
details can be obtained from Tempus,
Talk of the Town, 19-21 Fitzroy Street,
Cambridge CB1 lEH.
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PULSE GENERATOR
AND P.S.U.

The setting up of different types of
power supply units for operating t.t.1.,
cmos and op amps can be both time
consuming and awkward.

The latest development of Mechtric
Engineering Ltd. overcomes this problem
by combining the essential power sup-
plies necessary for cmos, and op
amps together with a pulse generator.
The power supplies and generator out-
puts are all protected against short
circuits.

The cmos supply is variable from
4-16V d.c., the t.t.l. is 5V d.c. and the
balanced op amp supply is variable from
6-21V d.c.

The instrument has two square wave
outputs one leading the other by 90
degrees with a frequency range of 0.45Hz
to 500kHz.

The price of the instrument is £198.00
excluding VAT and further details can be
obtained from Mechtric Engineering Ltd.,
12 Brunel Road, Manor Trading Estate,
Benfleet, Essex SS7 4PS.

CABINET
No more hole cutting! That's the

theme behind the Instrument Case Type
PDS by Amatek.

The moulded plastics front panel of
this box is designed to take a wide com-
bination of push buttons (including RS
and Doram types), toggle switches, 4mm
terminals, indicator lamps, and also has
a location for a rotary switch. By laying
on the lable plate and cutting with an
art knife to expose the holes which are
to be used, a piece of equipment can
acquire an instant and effortless profes-
sional finish.

The case measures 178mm x 80mm x
152mm, is made of p.v.c. coated alumi-
nium, and has a frontal display aperture
of 70mm x 29mm.

Various accessories are available,
including display modules, 4mm termi-
nals, and fuse -holder and cable clamp
kits.

The basic case costs £8.50 complete.
For further details contact:

Amatek, 22 Bardsley Lane, Greenwich,
London, SE10 9RF.

Bench Power Supply LPU102

ELECTRONIC KITS
A new range of Leader electronic

kits is now available from Arrow Elec-
tronics Limited. The range which in-
cludes a digital clock, bench and labora-
tory power supply and a test bench
oscillator have been extensively tested
and are of guaranteed "bug proof"
design.

With
manual
finished

each kit is a comprehensive
of building instructions, fully
case/chassis including all the

necessary nuts and bolts. The front panel
is lettered and has a distinctive horizon-
tal red stripe.

For further information contact Arrow
Electronics Limited, Leader House, Copt -
fold Road, Brentwood, Essex.

Laboratory Power Supply LPU 103

P.E. will shortly be assembling and
reviewing the Leader kit LPU103,
Laboratory Power Supply.

DIGITAL WATCHES
Pulse, pulse, digital time is 10 : 58 and

50 seconds; press a button, digital month,
date and day is 4 : 12 MO; press another
button for Paris time, Kuwait time, Hong
Kong time, Tokyo time, Honolulu time,
San Francisco time, Chicago time, New
York time, SIci Paulo time.

This all seems a long way from three
chickens past Mickey Mouse but if you
commute by Concorde then Casio's
World Time LCD digital watch could
well save you many frustrating syn-
chronizations to local times. For the
traveller interested in minimum "lift off"
to "touch down" times the Casio Chrono-
graph has a one hundredth second stop-
watch which can be started then left to
count away unobserved while normal
time read out resumes display. For sports
activity measurers the Chronograph can

give normal time, net time, lap time and
first and second place times.

The liquid crystal display is quick to
change and easily viewed if the face of
the watch is nearly at right angles to line
of sight. At more than 45 degrees from
vertical the structure of the LCD causes
a faint, shadowed image. At dusk a third
button supplies a bright white light
across the display.

Time keeping is better than half a
minute per month and with only the
29th February to be coped with (fourth
and final button) the days of winding
and setting to GMT appear to be past.

Chronograph, £64.95. World Time-
Price and availability to be announced
shortly.

Further information is available from:
Tempus, 19-21 Fitzroy Street. Cambridge.
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THIS

project should appeal to those constructors who
already have a taste for electronic games, and those

who are looking for an interesting application of a logic
circuit on which to try their skill.

The game itself is essentially a contest of speed and
manual dexterity between two players, and it has proved
to have almost instant appeal to gamesmen of all ages.
This attraction seems to be based on the fact that while
beginners are quick to grasp the idea, the game is at all
levels limited only by the players' dexterity; not by the
circuitry. Thus there is never a point at which the game
can be mastered and hence devoid of any further
challenge.

LED's

THE GAME
Fumble -Nudge is an easy game to play, and only a few

minutes are needed to understand the basic details, and
reference to Fig. 1 will help while reading the following
explanation.

The playfield consists of a row of 16 1.e.d.s, the inner
14 of which are each labelled with a four bit binary code
representing their position in the row, while the 1.e.d.s at
either end represent "goals" and are unmarked.

The game begins with D15 (code 1000) being illumin-
ated, and this l.e.d. represents the "ball" during play. The
object of the game is for both players simultaneously to
try to force the ball into the goal at their opponent's end
of the field by a series of "fumble" and "nudge'
sequences, which operate as follows :

Each player has in front of him four "Fumble" switches
and a "Nudge" button, and in order to move the ball
towards his opponent his four "Fumble" switches must first
be set to equal the binary code directly alongside the ball
(in this case 1000). Having done this the Nudge button
becomes effective and when pressed it advances the ball
a random one, two or three positions along the playfield.

Only the first valid Nudge signal is accepted by the
circuitry so that the quicker of the two players succeeds
in moving the ball towards his opponent. If, for example,
the "Down" player wins the first exchange, the ball may

'DOWN' PLAYER

0 0
3DCMN I.

0
I

,') I
i I

31BIAMA0
1 1 1 0 0 0 t t t

1 1 0 1 1 0 101 1
1 1 0 0 0 0 0 1 L

1 0 1 1 0 1 I, 0 1

1 0 1 0 0 4 0 1

1 0 0 1 1 0 0 1

1 0 0 0 0 0 0 l

0 1 1 1 Q 1 1 1 0

0 1 1 0 0 0 1 1 0

0 1 0 1 , L 0 t 0

0 1 0 0 0 0 0 1 0

0 0 1 1
1 0 L 1 0 0

0 0 1 0 1 0 0 t 0 0

C 0 0 1
0

t 0 0 0

FUMBLE i

I

1 1

et
'kir

1 1 NUDGE

'UP' PLAYER

Fig. 1. Playfleld

POSITION CODE
BLACK
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have advanced two positions and D13 (code 0110) is then
lit.

To nudge the ball again both players must race to set
up the new code (0110) on their "Fumble" switches before
a second nudge is accepted. Thus the play continues until
one player succeeds in nudging the ball into his opponent's
goal to win the game.

Fig. 3. Circuit diagram
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CIRCUIT DETAILS

A block diagram illustrating the operation of the circuit
is shown in Fig. 2. At the start of each game, the 74193
is preset to the 1000 position and D15 lights up. Each
of the 4 ouptut 'bits of the 74193 is also fed to one input
of an EXCLUSIVE-CR gate (7486), the other input of
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Fig. 3. Circuit detail of Fumble Nudge
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Fig. 2. Block diagram of Fumble Nudge

Fig. 7. Layout of power supply, i.c.s.
and ribbon cabling

4T0 16
LINE

DECODER
DISPLAYLLED

R71

Lc/

L

+5V-40-

+5V

IC9

13
1i
zt

OV

FAST

CLOCK 51

SLOW

CLOCK f

1 a

la 1, b) and Icl
ARE ALL INPUTS TO

TO IC13

OUTPUT PULSE
FROM MONOSTABLE
t

OUTPUT FROM
IC13 TO COUNTER

COUNT COUNT

Fig. 4. Timing diagram

R15

D3

(-1

RI2:
---01C8

Lib 6[

q-8

0 V 510

kfc 2 I

D1
Cl

Fig. 6. 1.c. layout and wiring

S5 56 57

IR

1_5 L_J

R21

C. -05,7-7j-

16

"115

14

58

IR
120

I 1

0 0

TO
D7-022

CATHODES

IRE

59 SI S2 S3 S4

c )

oi I

TO
022

D21

D 20

014

D13

D12

D11

010

D9

08

D7

566 Practical Electronics April 1978



which is derived from one of the player's "Fumble"
switches. Only when a player has set the correct code on
his switches are the outputs from the EXCLUSIVE -OR gates
all at logical 1. The occurrence of this condition is detected
for each player by the NAND gate IC12 (7420), and is used
to open the appropriate "Nudge" gate. Pressing the
"Nudge" button gives a short pulse which, when passed
through the "Nudge" gate, triggers a monostable (74121).
Only the first player to nudge at this time gains access to
his monostable since the UP COUNT inhibits the DOWN
NUDGE gate, and vice versa.

If, for example, the "Up" player has been successful
then the UP COUNT line of the 74193 is enabled for a time
of approximately 1/2f seconds. During this period, the
FAST- and SLOW -CLOCKS are also gated to the UP COUNT
line via IC13. Their frequencies of fHz and approximately
5fHz are designed to give a random one, two or three
counts for each nudge. (The operation of this can be seen
in the timing diagram, Fig. 4).

The frequency f can be any convenient value. (In the
prototype it is about 70 Hz).

After each nudge, the output from the EQUALITY

CHECKERS are no longer "true" and the NUDGE buttons are
inhibited until the new input code is set up. When the
illuminated I.e.d. eventually reaches one end of the play -
field this state is detected by IC11 and the WIN DELAYED
RESET mono is triggered. This provides a short pause

FS1 T1

Fig. 5.
Power supply
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to enable the win to be noted before presetting the 74193
with the starting code for a new game.

Power for the game is provided from the mains via a
simple series regulator (Fig. 5), and current consumption
is 200-250 mA. Only one decoupling capacitor is used as
this was found to be adequate, but for some layouts it
may be necessary to fit one further 0.1/AF capacitor for
every three i.c.s to ensure freedom from supply noise
problems.

CONSTRUCTION
A suggested layout of the logic i.c.s is shown in Fig. 6.

All the components together with the power supply can
be accommodated on a single piece of Veroboard
approximately 150mm square, and the arrangement is not
critical.

The circuit board and the mains transformer are
mounted on an aluminium sheet which then forms the
base of the game box. The 1.e.d.s and switches are fitted
on a further aluminium panel which is painted and
lettered to provide the playfield. The construction of the
box and front panel are detailed in Figs. Pend 7.

COMPONENTS . . .
Resistors

R1 -R6, R15 -R20, R23
R7, R14, R12
R8
R9
R10
R11, R13
R21
R22
All resistors Mt 10%

10ki2 (13 off)
22k11 (3 off)
39k S2

180S2
10052

k S2 (2 off)
330n
270C2

Capacitors
Cl, C4, C5, C8, C10, C12
C2, C9
C6, C7
C11
C3

Diodes
D1 -D5
D6
D7 -D22

0.1pF (6 off)
0.47pF (2 off)
0.01pF (2 off)
1,500pF elect.
22pF elect.

1 N4004 or similar
5.6V Zener (400 mW)
TIL 209 or similar

Transistors
TR1 2N697
TR2 2N3055 or 2N697 with heatsink

Integrated Circuits
Cl SN 74154N
C2 SN 74193N
C3, IC4 SN 7486N
C5 NE 556
C6, IC7, IC8 SN 74121N
C9 SN 7414N
C10 SN 7410N
C11 SN 7400N
C12, IC13 SN 7420N

4 to 16 line decoder
Up/down counter
Quad EXCLUSIVE OR
Dual timer
Monostable
Hex Schmitt Inverter
Triple 3 input NAND
Quad 2 input NAND
Dual 4 input NAND

Miscellaneous
S1 to S8 S.P.S.T. Toggle Switches (8 off)
S9, S10 S.P.S.T. Pushbuttons (2 off)
T1 Mains Transformer 6-0-6V at 300 mA
FS1 500mA
0.1 inch matrix Veroboard and pins, fuseholder,

2A terminal block, lettering for playfield
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FAST NI -CAD
BATTERY CHARGER

Fig. 1

R 2
2.2 kfl

R3 18011

7R1
2N3053

R1

ion

01-4
(4 x 1N4001)

7

741

6-1\A/L-'
R4 33kfl

THE usual form of constant current
nickel cadmium charger is de-

signed to charge a battery of cells
fully in 12-14 hours. However, it is
often necessary to be able to charge
a battery in a shorter time. This cir-
cuit is capable of charging 1-8 1.25V
cells in 8 hours.

A flat battery is connected to the
output terminals and the "Boost"
button SI depressed momentarily. The
I.e.d. will then extinguish whilst a
constant high charge current is de-
livered to the battery.

When the terminal voltage exceeds
a preset level, the 1.e.d. comes on and
the battery is trickle charged until
disconnected. The trickle charge cur -

1nF

8 R5 10Ic1

4

05 1N914

R7 IMC1

TR2
BC108

1A/`

w
R8 IM0

TR3
2N3702

D6 V,
TIL209

rent is approximately of the high
charge current. With the l.e.d. on, the
battery can be left charging indefin-
itely without causing any damage.

A level about 10 per cent greater
than the nominal battery voltage is
set on the preset potentiometer. The
charge current is set by the value of
the emitter resistor of TRI. 1612 gives
a charge current of about 130mA
which is satisfactory for charging
HP7 size (AA) cells.

Both TRI and TR4 should be
mounted on adequate heatsinks.

R. Dudley,
Berkhampstead,

Herts.

TR4
2N3053

0
16-25V

R6 2.2k0

VR1 Pm,. 07
22k11 ISV

ov
0
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CI 0.47,0F

I
RI

47kfl

TAPE
HEAD

02 4.7nF

I I--
R2 330kD

IC1

R3
I kfl

C3 047pF

I

R4
47 kC1

PREAMPLIFIER
EQUALISER

MAGNETIC TAPE SPEEDOMETER

+9V

R6

R7 33k11

RE -9V D

47kR IN9I4 A

ICUPPERI

THIS circuit (Fig. 1) was designed
as an aid to teaching about

motion and collisions, as an alter-
native to the more usual "ticker -
tape". No doubt readers could think
of many other applications.

A square wave tone is recorded
on an ordinary piece of recording
tape (open reel), so that a fixed num-
ber of pulses is recorded on the tape
per cm. The tape is attached to the
trolley used in the motion experi-
ment, and drawn past a playback
head. The frequency of the signal
from the playback head is propor-
tional to the speed at which the tape
is travelling. The circuit converts this
frequency into a meter reading.

The circuit is designed to work
under all sorts of adverse conditions,
including mild tape "drop out", and
ailing batteries. ICI is a tape head
preamplifier and equaliser. The out-
put from most tape heads increases
with frequency, and this is compen-
sated by the capacitor C2 in the feed-
back network. The stage has a gain
of about 50dB at low frequency, fall-
ing off at 20dB per decade above
100Hz.

The second stage, 1C2, is a clipper,
producing a square wave of the
same frequency as the signal from the
tape head, and this square wave trig -

[CLAMPING'

Fig. 1

RIO R11 R12
2.21d1 100kf1 2.2kf1

1200.F

BC107

75:s MONOSTABLE I

R13 100kil

BC107

C5
047pF

gers a monostable consisting of TR1
and TR2. The monostable produces
pulses, each 75/As wide and 5.1V
high, at the frequency of the incom-
ing signal. It is worth mentioning
the function of the Zener diode, D2,
here. It is often not realised that
during the action of a monostable (or
for that matter an astable), the base
of one of the transistors (TR2) goes
negative by an amount equal to the
supply rail. Now most modern small -
signal transistors cannot sustain more
than about 5V reverse bias across
their base -emitter junctions before
they avalanche, which would give a
rather shorter pulse than expected.
The Zener diode has been included
for two reasons; to keep the supply
rail down to 5V, and to stabilise the
amplitude of the output pulse from
the monostable.

The pulses from the monostable
are then smoothed and amplified by
IC3 to drive the meter. The wave-
form on the collector of TR2 does
not actually go down to OV, but
to about 0.2V depending on the tran-
sistor. R15 has been included to off-
set this effect. If the meter gives a
positive reading with no tape passing
the head, R15 may need to be re-
duced (or increased if a negative
reading is obtained).

R17 1kf)
+9V

R15
100kfl

R16 10kf1

METER AMPLIFIER'

R18 270f1

MEl
5mA

OV

Sql" wave recordedal 31 Lp.s. F.s.d. of meter

5kHz Semis

1kHz 25an /s

500Hz 50cm/s

250Hz 110

The prototype was built into a
small box with a tape head, rescued
from a defunct tape recorder, on the
side. One of the biggest problems was
friction at the head; for reliable
operation a felt pressure pad had to
be used. One way to overcome the
effect of this friction would be to per-
form the motion experiment on a
sloping runway. However, with a
little experimentation with the posi-
tion of the tape head and the path
of the tape, it may be possible to do
away with the pressure pad
altogether.

A table of the square wave tones
recorded on the tape is given.

Once the tapes have been made up
they can be used for many experi-
ments. R19 should be adjusted to give
the correct full scale deflection on
the meter with one of the tapes. One
way to do this would be to use the
25cm/s tape, and arrange for it to be
pulled past the head by a tape re-
corder movement running at 71 i.p.s.
(19cm/s). Once R19 has been adjusted
for one tape, the other tapes will
give their correct f.s.d., provided, of
course, that the frequencies of the
recorded tones were reasonably
accurate.

K. I. Dorrell,
Southampton, Hants.

Practical Electronics April 1978 569



741 TESTER

R1

8.214

I INPUT mVI

DI
8.2V
ZENER

R2 lkflw

'INVERT]

ion
LIN

'GAIN'

VR2 1Mfl S2
LOG

51a

R3 loon
2 1

74(1/4,,
6.73

0 516
'NORMAL'

R4 10011

RECENTLY acquired a bulk pur-
1 chase of i.c.s which contained
many 741 series op -amps said to be
untested. Looking through articles for
the past couple of years failed to give
any circuits for this purpose (al-
though digital i.c. testers and transis-
tor testers were fairly numerous). I
therefore built the tester illustrated
in Fig. I, a simple circuit which has
proved quick and easy to use as well
as being relatively cheap.

The input is tapped off a low im-
pedance source, VR1 which can
supply 0-10mV, and this was read
off by using a knob with a skirt
labelled 0-10 directly. This is sup-
plied via switch S1 to either the in-
verting or normal input of the 8 pin
d.i.l. socket and the gain set using
VR2. With the values used for VR2,
R3 and R4, the gain is continuously
variable from around unity to 10,000,

5

3 4 ..00
LIN

VR3 1014

NULL]

53a

02
1N4148

Sib

R5
1k11

D4
TIL209

03
1N4148

R6
1kci

iD5
TIL209

//

and the use of a log potentiometer
enable gains up to 1,000 to be read
off with fairly good resolution. The
gain scale was in fact calibrated by
using an ohmeter, marking off the
10ki2, SOW 1001(12, 500kf2 and
1Mf2 points and then labelling these
points directly with the gain figures
100 to 10,000.

The output from pin 6 of the
socket is taken across two 1.e.d.s
which on the panel are labelled
normal for D4 and invert for D5,
and this gives instant indication of
the correct mode of operation of the
i.c. under test. The diodes D2 and D3
limit the reverse voltage across the
1.e.d.s to 0.6V.

The brightness of the l.e.d.s also
should vary as both VR1 and VR2
are changed, and sockets are provided
so that the output can be measured
directly with a multimeter if more

VERSATILE V.C.O.

R3

Vin
0-10V
+ve FRED RANGE

ADJUST FOR
VOLTS/ kHz

+ 15V

4.7nF

Fig. 1

B1

O
SKI

SK2

I

9V54
bi-

V

54

ION/OFFI

accurate data is required.
Finally S3 is used to switch in the

offset null potentiometer VR3 which
should cause the l.e.d.s to change over
as it is slowly rotated.

When a "good" 741 i.c. was used
to test the device, it was found that
the open loop gain, i.e. with S2 open,
gave a voltage saving of +7.5V
whereas the rails were +9V, but this
is probably due to the combined
effect of R5 and R6 which give a load
of about 50011 compared to the out-
put impedance of the i.c. of around
15012. However, this should not prove
a problem during testing.

Using the 741 tester, it was pos-
sible to very quickly check all the
main parameters on over forty 741
op -amps. It was unfortunate for me
that only two proved fully functional!

T. Smales,
Wrexham,

Clwyd.

RAMP TO TRIANGLE CONVERTOR
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"DOUBLE TREMOLO UNIT "
AT present there are available a

large number of both ready built
tremolo units and plans for building
them. Whilst providing a useful effect
for guitars, they nearly all just regu-
larly vary the amplitude of the signal
and, if used a lot, they can become
monotonous. This unit produces an
effect totally different from normal
tremolo or any other effect available
at present.

Most electric guitars have two pick-
ups, the idea behind this being that
due to their different positions they
give different tones, the guitar having
a selector switch allowing both or
either one of the pick-ups to be used.
The novelty in this unit is that it
regularly switches from one pick-up
to the other, thus giving a regular
change in the tone quality produced,
however the effect is totally different
from Wah-Wah and is very distinc-
tive.

r

The circuit below is fairJy simple,
consisting of a multi -vibrator which
alternatively switches on TR3 and
TR4. Whichever transistor is "oa"
shorts out the pick-up which is in
effect wired across it.

The value of VR1a/b depends upon
the internal resistance of the guitar's
pick-ups, and can easily be found by
finding the lowest value of resistor
which, when put in place of the vari-
able resistors will just produce a
noticeable effect with the unit on.
This value should be under 1 kilohm.

As the outputs of the pick-ups are
mixed together then fed to the guitar
output socket it will be necessary to
remove the mixing (usually the final)
stage from the internal circuitry of
the guitar and fit a stereo jack socket
in place of the mono output socket,
with one pick-up wired to each chan-
nel of the socket, the output of the
guitar then being fed to the unit by

-1

a stereo lead, with the output of the
unit going to the amplifier.

Alternatively (and preferably) the
unit can be built into the guitar, with
its controls mounted alongside the
guitar controls on the scratohboard,
with the output of the unit connected
to the guitar's output socket. This
method is preferable as it allows the
unit's controls to be altered more
quickly and a normal lead to be
used to connect the guitar to the
amplifier.

With a few minor alterations to
the unit's input/3utput connections it
could be used to tremolo in and out
another effect such as Fuzz or even
between two instruments alterna-
tively, but by far the most effective
use of the unit is in its original form.

S. J. Baxendale,
South Shields,
Tyne & Wear

RI

VRla 6.8kO

®TR1
AC128

R5
6'81(0

C3
50pF

VR2a

5001(0

R2
471,O

C1

1pF

TR2
AC128

P/U I IN

I kfl

SI

0 OUTPUT TO

AMPLIFIER
0

BI 9V1

NJNI

THE circuit to be described is the
outcome of many months' experi-

menting in search for an accurate,
versatile and cheap voltage controlled
oscillator.
, In Fig. 1, positive value of Vin
produces a positive going ramp of
about 5V peak. The ratio of R1/122
controls the output voltage. The
slightly unconventional configuration
of the p.u.t. (TR2) is necessary as
when using the standard u.j.t. re-
placement circuit the p.u.t. is liable
to latch on and if a current limited
power supply is not used, excessive
current drain can result in the
destruction of ICl and the p.u.t. The
circuit as shown produces a fool-
proof stable circuit with a very fast
reset time. A u.j.t. shows slower reset
and this spoils the triangle wave
symmetry at high frequencies. The
ramp shows a small (100) reset pulse
caused by the internal circuit of the

LM3900. No way has been found to
overcome it, however, it is of no
consequence if the oscillator is used
for audio work.

The maximum usable frequency is
about 25kHz.

The ramp to triangle wave con-
vertor consists of a phase splitter and
a form of linear OR gate. The former
produces two equal but opposite out-
put which are fed into the differen-
tial pair. The b/e junctions of these
"select" the highest possible voltage
at any instant and combine the two
ramps to produce a perfect triangle
waveform, the symmetry of which is
adjustable from ramp to triangle
using the 4.7 kilohm potentiometer.

TR4/5 also act as emitter followers
and produce a low impedance output.

Four v.c.o.s can be made with one
LM3900 and if attention is paid to
decoupling there is only very small
interaction between each.

The best way of adjusting the fre-
quency range over wide limits is by
altering the integrator capacitor. For
the value given the range is 1Hz-
25kHz.

The resistor R3 can also be altered
over a very wide range as ICI input
current requirements are low.

Some interesting and unusual
effects can be obtained by driving
one fast v.c.o. with a slow one (inte-
grator capacitor about IµF).

If a lnF capacitor in series with
a 500 kilohm potentiometer is wired
between two p.u.t. anode gates the
two v.c.o.s can be made to lock onto
each others harmonics. With the
reduction of potentiometer resistance
to zero the slower running v.c.o. will
speed up to the fast one in harmonic
"jumps" until finally both run at the
same speed. J. A. Oliver,

Wellington,
New Zealand
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CAR LIGHTS -ON INDICATOR

WITH the new laws calling for car
lights to be used during daylight

hours, when the visibility is poor, the
great problem is in remembering to
turn them off at the end of a journey.
When motoring in daylight, if rain,
sleet or snow begins to fall, the head
lights are switched on. The panel illu-
mination is too dim to see and if, at
the end of the journey, the lights are
left on a flat battery may result.

With this unit, if the engine is
switched on, no warning tone will be
generated during the day or night. If
the engine is switched off during day-
light, this will start a warning tone.
This will stop when the driver
switches off the lights.

Should the driver stop at night and
leave the lights on, again no warning
will be generated as leaving lights on
at night is still necessary in poorly
lit areas.

Fig. 1

R7
OR P 1 2

-t
IGNITION SWITCH

TO IGNITION

H
D2

0A91

The unit is dormant until the lights
are switched on, then power is applied
to an audio oscillator. TR2 and TR3
form part of this with C2 and R6
in the feedback loop. These values
can be adjusted to set the pitch of
the tone (Fig. 1).

TR' and surrounding components
make up a NAND gate, where TR1
will be switched off as long as a posi-
tive d.c. potential is applied to its
base. If the potential is removed TR1
will become biased through R3 and
turn on, biasing TR2 and switching
the audio oscillator on.

A d.c. positive potential is applied
through Dl (from light sensor) or D2
from the ignition switch so that when
the engine is running, 12V is con-
tinually holding TR1 off. Once the
engine is switched off, this potential
is removed leaving DI holding the
oscillator off.

In darkness R7 resistance will be
very high, making pin 3 of ICI posi-
tive and providing a positive ouptut
to TR1 through D2.

In daylight when the lights are on
and ignition off, R7 resistance will
be very low, making pin 2 drop in
voltage to almost zero, and causing
the output to drop to zero volts.
The ignition is off, therefore D2 is
off, it is daylight therefore pin 6 is at
zero volts and so Dl is off, hence
TR 1 will turn' on through R3, acti-
vating the oscillator.

The tone will be cancelled by turn-
ing off the lights (or switching off
the device).

The unit was mounted behind the
dashboard, out of view, with R7 in
a position where it can best sense
the general illumination level.

G. Luck,
Gosport, Hants

LIGHT
TO LIGHTS

SWITCH

I2V+ve

C1 R6
0.047pF

TR2
BC157

ON/OFF

044%0 Co cl) tr. ""SI F I

LSI
80
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QUIZ MASTER

p REVIOUSLY published circuits for
I multi -station "Quiz Masters" have
relied on circuits similar to that
shown in Fig. 1. If SI is closed when
all the inhibit lines are at "1", gate
01 ouptut will go to 0, thus inhibit-
ing all other stations. (All stations
except No. I will have one of their
inputs connected to Gl's inhibit line).

As soon as S1 is released, GI's
output will go high and the other
stations will no longer be inhibited.

This circuit can be adapted for
different numbers of stations and can
also use NOR gates (interchange resis-
tor and switch-this arrangement
uses less quiescent current), however,
it does have the following disadvan-
tages:

(a) Limited by the number of
inputs on each gate (8
usually, unless additional
circuitry is used).

(b) Limited by the fan -out of
each gate (10 usually).

(c) Stations grow more complex
as total number of stations
increase.

45V 45v

\S2

IkC1

ov

Ikrl

\SI

ov

0/P

Fig. 1

STATION 2 STAT,oN

Fig. 2

The circuit shown in Fig. 2 solves
all these problems, using only two
inhibit lines, one the inverse of the
other.

If Sl is closed when Gz's output is
low, Gb will go low, sending Gz's
output high via the diode. All other
stations will now be inhibited but
because SI was closed before the
inhibit line was activated, Gb will
remain low until Sl is released. At
this point the inhibit line will be
deactivated and other stations will no
longer be inhibited.

The prototype used silicon diodes
and worked satisfactorily; however,
germanium types are preferable. Gz
uses any spare gates wired as
invertors.

If the number of stations exceeds
10 (the normal fan -out) several gates
can be wired in parallel or a power
gate used (e.g. 7437 with fan -out of
30). An inverted (normally positive)
low current output can be taken from
point X (remembering it also has to
sink current far Ga and Gz). Alter-
natively, this output can be inverted
by a further gate as shown to give a
non -inverted output with a fan -out of
10.

This circuit has several other appli-
cations. For example, the control of
a vending machine selling several
different brands or types of goods
with a select button for each.

T. Turner,
Stockport,

Cheshire
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SIMPLE CAR
TACHOMETER

RI 3.3kf1 R2 1k11

TO C.B.

0

- Cl
0.22pF

R3

R4

3.9kfl
R5
22 kfl

C2 0.01pF

TR1
2N708

I WAS recently asked to repair a
car tachometer which had "self

destructed". Research into back
issues of Practical Electronics pro-
duced a suitable circuit which used
an SN74121 monostable integrated
circuit. However, I did not have a
SN74121, but I did have a NE555
timer i.c. This was duly pressed into
service as a monostable and the cir-
cuit shown is the result.

The circuit is designed to operate
from a 12V supply, but other volt-
ages may be used provided that R7
is altered using the following
formula:

R7 - V, - 4.7
SZ

0.025

The meter may be any type up to
10mA f.s.d. However, the value of

ICI

NE555
II

TTOI umC3
sia 1N4148 0.01pF

the resistance in series with the meter
may need to be altered to give the
correct r.p.m. range.

Input pulses from the contact
breaker drive TR1 into saturation
which triggers the monostable via C2
producing pulses of fixed width at
pin 3 of ICI which are, in turn, used
to drive the meter. The timing com-
ponents R6 and C4 give a pulse width
of approximately 2.5ms.

As the engine r.p.m. is increased,
the monostable is triggered more fre-
quently and therefore the average
voltage seen by the meter is also
increased.

The reverse biased diode Dl con-
nected across the meter prevents
spurious operation of the circuit due
to the back e.m.f. generated by the
meter with its pulsed operation.

R6
2201,11

CS

50pF
10V

R7 27011

D2
4.7V
400mW

Vs +12V

C6
0 -1,uF

The tachometer may be calibrated
via VR1 using a signal generator.
The corresponding meter readings for
4 -stroke engines are given in Table 1;
these should 'be halved for 2 -stroke
engines.

Table 1

J. R. Shield,
Blaydon,

Tyne & Wear.

R.p.m.
No. of cylinders corresponding

to 50Hz input

2 3,000
4 1,500
6 1,000
8 750

HELIPOT SUBSTITUTE
WHEN there is a requirement for
a variable resistor with a broad

span and finely realisable accuracy
one is generally recommended to a
multi -turn helipot with suitable
apologies for the high expense in-
volved in such a purchase. Such
occasions can arise when "setting -
zero" on an operational amplifier.

The circuit shown in Fig. 1 achieves
that of a "10 -turn" potentiometer in
sensitivity for the price of two com-
mon potentiometers.

Zero can be set 'by moving R2 to
mid scale-zeroing as best possible
with the "coarse" RI and finally
trimming with R2.

Although there are two knobs to
twiddle, the 1001al potentiometer
does give a x 10 resolution whilst the
ganged potentiometer gives a full
range coarse control.

0. Ormrod,
Auckland,

New Zealand

Rio
1101.

UN

Rib
11411

UN

R2
100
UN

Fig. 1

INGENUITY

NUMMI

OV
0
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The amazing,
.

automatic
Logic
Monitor
LM 1.

Just clip it over your IC.
It instantly and accurately shows both

static and dynamic logic states,
on a bright, 16 -LED display.

It finds its own
power.

It cuts out
guesswork,
saves time, and
eliminates the risk
of short-circuits.

LM -1 is suitable for all dual -in -
line logic ICs; DTL,TTL, HTL, CMOS;
up to 16 pins.

LED on= logic state 1 (high), LED off =logic
state 0 (low), and each LED is clearly numbered
1 to 16 in the conventional IC pattern.

Brief specification

Input Threshold
Input Impedance
Input Voltage Range

Maximum Current Drain
Maximum Input Frequency*
Operating Temperature Range
Weight
Maximum Dimensions

2V ± 0.2 volts.
100,000 Ohms
4 volts minimum 15 volts
maximum across any two
or more input leads
200 mA.@ 10 volts
10,000 Hz 50% duty cycle
0°C to 50°C
3 ounces (85 grams)
4.0x 2.0x 1.8"
102 x 51 x 45mm

*I_M-1 will respond to signals up to 0.1MHz when the input
signal swing exceeds the threshold voltage by more than
0.5 volts.

ONLY £28.

Applications

Design, breadboarding, testing and
checking new logic systems.
Direct real-time monitoring of logic
function in operating equipment.
Long-term testing of individual ICs.
Identification of unused elements,
to find room for an extra gate, clock etc.
Observing relationships between ICs
on different boards of multiple board
systems (you need more than one
LM -1 to observe simultaneously,
of course).
Plus dozens of other uses. You'll find
them.

Plus 8% VAT, plus post
and packaging
total £32.34, including box
and instruction manual.

Try the LM -1 and
you won't know how
you ever managed
without it!

It's Easy to Order

Ring us (01-890 0782) with your
Access, Barclaycard or American
Express number and your order
will be in the post that night.
Alternatively, send a cheque, or
postal order (don't send credit
cards!) and it still only takes a
few days.
Otherwise ask for our complete
catalogue.
CONTINENTAL SPECIALTIES CORPORATION

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD , SPUR ROAD. NORTH FELT HAM TRADING ESTATE. FELTHAM. MIDDLESEX TW14 OTJ. TELEPHONE. 01-890 0782.

REG IN LONDON: 1303780 VAT NO: 224 8074 71 TRADE MARK APPLIED FOR CSC (UK) LTD 1977 DEALER ENQUIRIES WELCOME. TELEX: 8813669 CSCLTD..



TRANSFORMERS
ALL EX -STOCK -SAME DAY DESPATCH. VAT 8%

12 AND 24 VOLT OR 12-042V
PRIMARY 220-240 VOLTS

Amps
Ref 1PV 24V
111 0.5 0 25 220
271

2 1

13 1 0 0 5
3.51

64

18 4 2 4 63
70 6 3 5 35

108 8 4 69$
72 10 5 7 67

116 12 6 8 99
17 16 8 1831

115 20 10 13 1$
187 30 15 17 OS
226 60 30 21 82

P P
0.45
0.711
0.78
096
0 96
1 14
1.14
1.32
1.32
2 08
2 08
OA

311 VOLT RANGE
Prim 220/240V Sec 0-12-15-20-24-30V

12V -0-12V or 15V -0-15V available by con-
nection to appropriate taps
Ref Amps £ P 6 P
112 0.5 264 0.78
79 10 3.57 0.96

3 2 0 527 096
20 3.0 6.20 114
21 4.0 7-44 114
51 50 4.37 1.32

117 6.0 9.92 1.45
88 8.0 1173 1 64
89 10.0 13 33 184

SCREENED MINIATURES
Ref mA Volts £
238 200 3-0-3 1 99
212 1A, IA 0-6, 0-6 2 55
13 100 9-0-9 2.14

235 330, 330 0-9, 0-9 1 99
207 500, 500 0-8-9-, 0-8-9 2 S9
208 1A, 1A 0-8-9, 0-8-9 3 33
236 200, 200 0.15, 0-15 1 99
214 300, 300 0-2C. 0-20 2.56
221 700 (DC) 20-12-0-12-20 3.41
206 1A, IA 0-15-20-0-15-20 4 63
203 500, 500 0-15-27-0-15-27 3 99
204 1A, 1A 0-15-27-0-15-27 S 39
5112 500 12-15-20-24-30
239 50 12-0-12 199

P'P
0-55
0.78
0.38
0 38
0 71
0'78
0 38
0.78
0 78
0 96
0.96
0 96
0 78
0-38

50 VOLT RANGE
Prim 220/240V Sec 0-20-25-33-40-50V
20V -0-20V or 25V -0-25V available by con-
nection to appropriate taps.
Ref Amps P & P
102 0 5 3 41 078
103 1 0 4 57 096
101 TO 6.96 114
10C. 3 0 8 45 1 32
106 40 10 711 150
107 6 0 14 62 164
118 80 17 115 208
119 10 0 21 70 OA

MAINS ISOLATING (SCREENED)
PRIM 120/240 SEC 120/240 CT TAPPED

Ref VA (Watts) £ P & P
07. 20 4.44 0 79

149 60 630 096
150 100 7 13 1-14
151 200 11 16 1 50
152 250 12 79 1 84
153 350 16 211 1.84
151 500 19 15 2,15
155 750 29 06 OA
156 1000 37 20 OA
157 1500 45 60 OA
158 2000 54 80 OA
159 3000 79 OS OA

'Please specify 115 or 240V required

N VOLT RANGE
Prim 220:240V Sec 0-24-30-40-48-60V

24V -0-24V or 30V -0-30V available by con-
nection to appropriate taps.

Ref
124
126
127
125
123
40

120
121
122
189

Amps
0 5
10
20
30
40
50
60
80

10 0
12 0

£
3 -SO
S OS
7-N

10 54
12 23
13 IS
15.64
2016
24 03
27 13

P&P
0 96
0 96
1 14
1 32
1 84
1 64
1.84
OA
OA
OA

PLUS

TEST METERS
AVO 8 M65 C71.00
AVO 71 £29.00
AVO 73 039.10
AVO MM5 £24.00
AVO TT169 In circuit
Transistor Teeter 030.00
U4315 Budget Meter 201(0/
VOC 2k/VAC 1000V AC/DC
2 5A AC/DC 500k res. in
robust steel case & lead
£14.95. VAT 5% P & P E1.15.
ALL AVOS, Meyers & asses.
We. Unger £USO
ABS Plestk Boxes
PE11-77x56x37mm .46p
PB2-95 x 71 x 35mm 511p
PB3-115 x 95 x 37mm 410p
P&P 29p VAT 8%

HIGH QUALITY AMPLIFIER MODULES
10 WATT RMS AMP (AL301 £3.66
25 WATT RMS AMP (AL60) £4.57
35 WATT RMS AMP IALE101 £6.95
125 WATT RMS AMP IAL3501 VAT 896 £15.95
PRE -AMP for 5-10 WATT (PA12) £6.70
PRE -AMP for 25 WATT 1PA100) £13.88
POWER SUPPLIES 5-10 WATT (PS12) £130
POWER SUPPLIES 25 WATT (SPM80) SC3375

TRANSFORMER 5- 10 WATT E3.09
'TRANSFORMER 25 WATT E479
P & P Modules 35p. Trans. 96p. VAT 12 i96

BRIDGE RECTIFIERS
50V 50A £200

200V 2A ED45
400V 2A E0.55
200V 4A E065
400V 4A E0.80
400V 6A E1-05
500V 10A. E2.35
VAT 121% 'VAT 6%15pP & P

Audio Kit 25W  25W Complete
with instructions £35.60. Teak cab

mounting hardware £14.50
P & PEI 73 -VAT 12 ;%

Magnetic to Ceramic Cartridge Convertor
00erating voltages 20-45V only £3.60,
VAT 12+%P P35p

ISOLATOR 1 KVA 240V to 240V enclosed style
terminal connection Special Offer 18 E1870.
Carriage E275. Ref BE7.
20,000 ohmN Multimeter, 20,000 ohm/V mirror
scale. Ranges AC/DC to 1000V, DC currents to
250mA, Resistance to 3 Mohoms. x 31. a 11-
f1109 P&P E1.05 VAT 8%

MUSIC CENTRE CHASSIS
FM (STEREO) MW LW 15 - 15W
Music Power Inc. Tran.
Price £22.50 inc. VAT P & P E1.50
VAT 8%

PLUG IN SAVE BATTERIES
3300 fits into 13A socket 6-7 5-9V
B12-3, 4. 5. 6, 75, 9. 12V 500mA

DC plug C1132
Stabilised 3-6-7-9/400mA

multiplug outlet £6.81
30OrnA multiplug outlet £3.30
VAT 121% P6 P 55p

AUTO TRANSFORMERS
Ref VA (Watts, Volts £ P 6 P
113 15 0-115-210-240 2.48 0 71

64 15 0-115-210-240 3 95 0 96
4 150 0-115-200-220-240 5 35 0 96

67 500 0-115-200-220-240 10 99 1 64
84 +000 0-115-200-220-240 16.76 2'08
93 1500 0-115-200-220-240 23 34 OA
95 2000 0-115-200-220-240 34 12 OA
73 3000 0-115-200-220-240 411-N OA

BLOB BOARD (Pack of 3)
2 5" x 5 1" -1" or 2 5" 5 1" 15" £1.7S
3 75" 5" 1" or 3 75" 5"-15" £114
10" 6" 1" or 10" 6" 15" £3 78
IC Range
4 8" 3 2" E11 96. 4 75" 75" £2 13

P P 35p VAT 8%

DECS SOLDERLESS
BREAD -BOARDING

S Dec 70 contacts Et 98
T Dec 208 contacts E3.63
U Dec "A" for I.C.s etc E3.99
U Dec "B" for I.C.s etc E6.99
VAT P 6 P 40p

ANTEX SOLDERING IRONS
15W E3 7S 18W E3 75
25W £3.75 Stand E1.40
P & P 46p VAT 8%.

ELECTRONIC CONSTRUCTION KIT
10 projects (including electronic organ). No
soldering needed E7 29. VAT 8% P & 700

Va
so

350
1000
2000

COMPONENT PACKS
200 Mixed value resistors (count by weight)
150 Mixed value capacitors (count by weight)
30 Mixed value precision resistors 2%
15 Assorted pots
10 Reed switches
15 Wire wound resistors -mixed wattage
I Pack wire 50 metres assorted colours
25 pre-sets assorted types and values
Please state pack required.
60p per pack. VAT 12 P & P 40p

Prices correct 7.11.77 Mew add VAT
after P P PEI

Our wide range of transformers are too numerous to list, please call (open 9am-5pm Mon -Fri) or send your requirements.
Electrosil 6 semiconductor stockists. Panel, Multi Meters, Audio accessories, send 15p stamps for lists.

HIGH VOLTAGE MAINS
ISOLATING

Prim 200/220V 400(440V
Sec 100/120V or 200/240V

£RefP&P
243 5 89 1.32
247 14 11 1,84
250 35 65 OA
252 54 25 OA

CASED AUTO TRANSFORMERS
240V cable in & 115V USA 2 pin outlet
VA Ref
15 196 096 113W

ISO 4W
200 9 92 1.45 65W
250 10 49 1.45 69W
500 15 73 1 64 67W
750 18 SS 1 76 83W

1000 22.66 OA 84W
1500 26472 OA 93W
2000 37 65 OA 95W

MINI-MULTIMETER
DC 1000V AC 1000V DC-100mA
Res -1501L0 10000N Bargain E586
P & P 62p VAT 8%

STEREO FM TUNER WITH
PHASELOCK LOOP

4 Pm -selected stations, varicap tun-
ing. switched AFC.LED Beacon

£20.45
VAT 12}% P & P 40p.

TRANSFORMERS
SPECIAL OFFER
(Limited Stocks)

8E1 Prim 0-120,
0-120V (120 or
240V) Sec 24V 10A
E550 P P £1 66
15E2 Prim 0-90-110-
200-220-240V Sec
0-110V 0-20-24V.
2A C2.25 P & P 95p.
VATS%

863 100V line to
40 7/10W L2115
P6 P 660
BE4 0-120V x 2
1120V or 240) Screen
sec 9-0-9V IA
£240 P&P 71p
BE 5 15W matching
trans sec 150 suit
EL89 £1.50 P & P
30p
866 PRI 0-220V sec
4500V 10 M A 24.80
P6 P C1.00
Ref 30 240-240
Isolators 200VA
E420 P & P 96p
Ref 62 240-240
Isolators 250VA
E520 P & P 96p

Barrie Electronics Ltd.
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS: A LDGATE & LIVERPOOL ST

If you are finding George Loveday's
articles on Fault Finding to be worthwhile

and stimulating then you must read-

SEMICONDUCTORS, ALL, FULL SPEC., BC212, BC182, BC237. BCY71, BF I 97,
BCI 59 all flp each. RCA 2015 TO3 POWE TRANSISTORS (SIM. 2N3055) 35p.
MRD3051 PHOTO TRANSISTORS 35p. ET's SIMILAR TO 2N3819 17p. MOSFET
SIMILAR 40673 35p, 366140 MOSFETS 500. M203 DUAL MATCHED PAIR MOSFETS.
SINGLE GATE PER FET 40p, SL301 DUAL MATCHED PAIR SILNPN TRANSISTORS Ft.
300MHz, 30p. INTEL CI 103 1024 BIT MOS RAMS 95p BB113 TRIPLE VARICAP
DIODE 35p. MC1310 STEREO DECODER IC 1.20p, TBA8001C's 90p, CD4051 IC's 50p,
741 8 PIN IC's 23p, DIODES:D IN4002 4p, IN400S 7p. RED LED's 0.2" or 0.125" 12p,
NIXIES: IC's 3p, A IN400S 7p.7 SEC. DISPLAYS 50p.
MICROPHONES: GRUNDIG ELECTRET MICROPHONE INSERTS WITH FET PREAMP
1.500. CRYSTAL MIKE INSERTS 37mm 45p, ELECTRET CONDENSER MIKES, IK IMP,
WITH STANDARD JACK PLUG 2.85p. EM506 CONDENSER MIKES. UNI DIRECTIONAL
FET AMP DUAL IMPEDANCE 50K/600 OHMS ON/OFF SWITCH

RAID BATTERYEM104 MIN. TIE CLIP CONDENSER MIKES, OMNI, 1K IMP. USES DEAF AID BATTERY
(SUPPLIED) 4.95p,
MORSE KEYS: TYP 95 ALL METAL HI -SPEED TYPE
HEADPHONESPLASTIC: HI -IMP (2K)E 1.95p, p, 8 OHM STEREO PHONES2.25p.PADDED EARPIECES
AND HEADBAND, CURLY CORD. 30-18KHz ONLY 3.00p.
SWR/POWER METER TYPE SWR50 SWR 1:3-1:1. POWER 0-1Kvv, 3.5 TO 150MHz,
52 OHMS IMPED. 12.75p. SWR AND F.S. METER 3-150MHz, 50 OHMS IMPED.
9.50p. FX2000 CRYSTAL MARKER GENERATOR 100KHz to 50MHz (LESS XTAL)

L9ITER SUCKERS PLUNGER TYPE, REPLACEABLE NOZZLE, EYE PROTECTION
SHIELD. HIGH SUCTION 4.95p.
CRYSTALS. 300KHz 40p. 4.43MHz CTV XTAL 45p.
EDGE CONNECTORS 0.1 MATRIX 64 WAY 65p, 34 WAY 40p, 0.2" 18 WAY 15p.
RELAYS MIN SEALED TYPE 4 POLE CHANGEOVER 36 OHM (WITH BASE) 45p 700
OHM 55p. MIN. SEALED 240v AC 2 POLE C/O RELAYS 40p. 4 POLE REED RELAYS, 12
volts 200.
MOTORS. 1-5 TO 6v DC MODEL MOTORS 209. 12v DC 5 POLE 35p, SUB. MIN. 'BIG
INCH' 115v AC 3RPM MOTORS 30p.
BOXES: BLACK ABS PLASTIC PROJECT BOXES, BRASS INSERTS AND LID 75 x 56 x
35mm 440i, 95 x 71 x 35mm 52p, 115 x 85 x 36mm 600.
TRANSFORMERS: 6-0-6v 100 mA, 9-0-9 75ma, 12-0-12v 50mA ALL 76p each. 12-0-
12v 100mA 95p. 12 volt 500mA 95p. 1:1 TRIAC/XENON PULSE TRANSFORMERS 30p,
6MH 3amp 30
BUZZERS. GPOCHOKES

p.
TYPE 6-12 volts 313p, 12 volt LARGE PLASTIC DOMED BUZZERS

150mml LOUD NOTE 50p. MIN. SOLID STATE BUZZERS, 6-9-12 OR 24 volt. ALL 15mA
'75p each.
U .H.F. TUNERS. PUSH BUTTON T.V. TYPE INOT VARICAPI NEW AND BOXED 2.50p.
TAPE HEADS: MONO CASSETTE 99p, STEREO CASSE MNI 330 DUAL
IMPED. R/P HALF TRACK HEADS 50p. SR P90 i TRACK R/PETTHEADS1.95p. STANDARD
8 TRACK STEREO 1.75p. TDI 0 DUAL HEAD ASSEMBLIES 2 HEADS, BOTH I. TRACK
R/P WITH BUILT IN ERASE. MOUNTED ON BRACKET
SPECIAL OFFER. ZN414 RADIO CHIPS 75p. LM380 .
METERS: 200 MICRO AMP MIN. LEVEL METERS 75p, RUNDIG IMA BATT LEVEL

MOVEMENT
30 TURN DIAL MECHANISMS WITH LOCKING ARM, ALUMINIUM DIAL SCALED 0 -
100, WINDOW SCALED 0-30, 32mm DIAMETER, 1-^ SPINDLE NEW 1.75p.
TRANSDUCERS, ULTRASONIC MADE BY MURATA 40KHz 3.95p PAIR. 115mm
DIAMI.
SWITCHES: MIN TOGGLE, SPST 8 x 5 x 7mm 45p. DPDTB x 7 x 7mm 50p. DPDTCENFF 12 x 1 x 9mm MIN. PUSH TO MAKE OR USH TO BREAK 16 x
6mmTRE 15pO EACH TYPE,1 10 amp

7Sp.
ROCKER SWITCHES. SPST 12p,P SLIDER SWITCHES.

DPDT MIN 12p, DPDT DOFF 20p, 4P2W 20p. MICRO SWITCHES: STANDARD SIZE
ACTION 15p. MIN. 13 x 10 x 4mm 20p. PLESSEY WINKLER SWITCHES. 1

POLE 30 WAY 2 BANK ADJUSTABLE STOP 75p.
TERMS CASH WITH ORDER IOR OFFICIAL ORDER FROM COLLEGES ETC..)
POSTAGE 30p, OVERSEAS POST AT COST. V.A.T. INCLUDED IN ALL PRICES.

S.A.E. FOR LISTS.

ORDER ADDRESS..

RADIO
31, CHEAPSIDE, LIVERPOOL 2. TEL. 051-236 0982.

ELECTRONICFAuur
'DIAGNOSIS

George Loveday
Consolidate, regularize

your knowledge
essential

112 pages/160
paperback/0 273
Place an order

today. In case of
Pitman Publishing

London,WC2B
Enclose a cheque/postal

20p for postage
w, 

PitmanPROGRESSIVE

and complete
and techniques with this

introduction.
line illustrations/
010271/£2.80 net.

with your bookseller,
difficulty, available from

Ltd, 39 Parker Street,
5PB.
order, addingROLLER

and packing.
A
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So far in this series we have introduced the basic con-
cepts for fault finding in transistor and thyristor

circuits, and 'methods used to locate faults in systems.
Now we turn to perhaps the most important area of
modern electronics, that of integrated circuits.

Most experimenters will have already used a few types
of i.c. since most projects nowadays are built round either
an analogue or digital type. The variety of i.c.s available
for project work is very large and prices are really very
modest.

I.C. BASICS
With this device the whole of a circuit function is

contained inside one encapsulation. All the necessary
diodes, transistors and resistors for a particular circuit
function are diffused and interconnected in one piece of
silicon. For example the popular 741 contains twenty
transistors and eleven resistors and functions as a high
gain differential amplifier. It's termed an analogue i.c.
since it responds linearly to small changes of input signals.

A Trt, i.c. on the other hand such as the SN7400N
has four identical two input NAND gates so it contains
sixteen transistors, four diodes and twenty resistors. Such
an i.c. is termed digital since it switches between two logic
states-its output being either high or low.

These two examples are of comparatively simple i.c.s.
There are now several others available that contain many
circuit functions inside the encapsulation making the
whole i.c. almost a self contained system. The simpler
circuits are grouped under the general heading of small
scale integration, and as circuits become more complex
they are termed Medium Scale Integration (ms0 typically
between 15 and 100 equivalent gates per package, and
finally Large Scale Integration (1st) typically above the
level of 100 equivalent gates per package.

DEVICE FAILURE
It follows from the preceding paragraph that a failure

of one part of the i.c. renders the whole device useless,
with a consequent complete loss of performance. It then
has to be replaced.

SEE TEXT

G. LOVEDAY

I.c.s are designed to give very high reliability, in fact
this is one of the benefits obtained by diffusing all the
components into one piece of silicon, but failures will
occur. F ilures can result from any natural environmental
stresses. Temperature cycling for example weakening an
internal connecting lead and finally causing an open
circuit. But more often the failures are caused by misuse
such as exceeding the rated value of current, voltage and
power.

High voltage 'spikes' on the supply leads will damage
i.c.s in just the same way as other semiconductor devices.
If relay coils are being switched ensure that they are
properly suppressed.

It is also wise to keep in mind the maximum rated
voltages for the type of i.c. you are using. rrL, for
example, requires a regulated power supply of between
4.75V and 5.25V, and the absolute maximum voltage
must not exceed 7.0 volts. Overvoltage would cause the
i.c. to overheat and lead to possible damage.

Most i.c. power supplies are fitted with an overvoltage
protection circuit-called a crowbar-which automatically
switches the power off if the voltage rises above a preset
value.

HANDLING AND TESTING
Apart from observing the maximum values of power

supply voltages and input signal levels there are one or
two other points worth noting when servicing units with
i.c.s.

When making measurements don't use large test probes
as these may short some of the i.c. pins together. If the
i.c.s are mounted in sockets, never remove or plug them
in while the power supply is switched on. Under these
conditions large current surges can be taken by the i.c.
which could destroy it like a fuse. It's also wise not to
apply test signals while the power is off.

When fault finding, always check the power supply
voltage at the actual pins of the i.c., not between board
connections or on the printed circuit wiring. If, for ex-
ample, you leave the -ye prod of the meter on chassis
and put the +ve prod to the i.c. pin, a break in the
ground line to the i.c. will not be indicated.
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Fig. 4.1 Simple stabilised power unit

Having checked that power is present at the correct
i.c. pins, next make sure that the required input signals
are present, then finally test for the correct output. Since
i.c.s are very reliable a lot of faults are caused by dry
joints and breaks in copper tracks so always check
visually and with a meter for any open or shorted
connections.

If you are using an i.c. for the first time, before you
switch on your project, double check the wiring and
ensure that the i.c. is connected the right way round.
A pin connection diagram of the i.c. is a must.

The best way to learn fault diagnosis is to practice on
a few circuits so as an introduction we shall start with
a project using a 741p op -amp.

STABILISED POWER UNIT
Since the 741p is a differential amplifier with very high

gain it makes an ideal comparator and error amplifier
for a linear series stabiliser. This gives a relatively simple
circuit with quite a good performance. A circuit example
is given in Fig. 4.1. The specification is as follows :

Output voltage range
Max. output current
Ripple
Load regulation

7V to 12V
04A (current limited)
2.5mV pk-pk.
Better than 0.02 per cent

zero to full load
Line regulation +10 per cent change in

mains gives less than
+0.05 per cent change in
output

The circuit is a conventional stabiliser, the non -
inverting input ( +) of the 741p amplifier being held at
a constant voltage by the Zener diode (5.6V). The in-
verting input (-) is taken to a potentiometer. Since the
741 has such a high gain (100,000) it only requires a
difference of a millivolt or so between the (+) and (-)
input terminals for the output to be driven positive or
negative by a large amount. If for example the input
difference is lmV negative the output would try to move
several volts positive. The output therefore assumes a
voltage which will cause the difference between the
Zener voltage and the voltage on VR1 slider to be as
small as possible.

Take the example when VR1 is set so that its slider
is at the same point as the top of R5 (Fig.4.2). The
voltage across R5 must be nearly 5.6 volts. This means
that the voltage across R4 and VR1 is about 7 volts so
that the total output voltage is just over 12 volts. By
moving the slider of VR1 towards R4 the output voltage
must reduce, giving an output of about 7V when the
slider is at R4.

Neglecting the action of the current limit we can see
how the circuit operates to hold the output constant by
imagining a fall in output caused by an increased load.
This would provide at ICI's inverting input a net negative
input. The output will go positive causing TR1 (the
series element) to conduct more, thus forcing the output
back to very nearly its initial value. The opposite will
occur if the output rises for any reason.

The changes in output voltage from zero to full load
current are very small because of the very high gain of
the 741. Thus one i.c. gives this relatively simple power
supply very good performance.

The maximum output current is limited to about 04A.
If the current increases beyond this the voltage across
R3 causes TR2 to conduct and the output voltage falls.
Thus, if TR1 is mounted on a small heat sink no damage
occurs if the output is accidentally short circuited.

We have to understand how a circuit operates before
we can do some fault diagnosis so having grasped the
operation let's turn to some faults.

IC1IPIN 2

Fig. 4.2 Illustrating voltage control at ICI
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SOME FAULTS
To start with we will ignore all the other components

and concentrate on possible faults with the 741p i.c. It
is possible for many different faults to occur inside the
actual silicon chip and for faults in the connecting leads.
Internal shorts or opens may occur, the connecting pins
or track can become open circuit or short to adjacent
pins. Naturally it isn't always possible to pinpoint the
actual fault but it's a good idea to sort out the type of
fault since it may show a possible external cause.

Take for example an internal open circuit on the in-
verting input of the 741. The voltage reading with a
100mA load are :

Pin No. 2 3 7 6 Output

Voltage +9.3V 5.7V 16.2V 15.1V 12.5V

Symptom is no control and poor regulation.
Since the inverting lead is open circuit the output of the

741 has been driven hard positive forcing the output to
rise. VR1 will have no control. Note that that there is
an excessive positive difference signal between 2 and 3
which should drive the output down, not up.

If the output going high is a symptom for an open
circuit pin 2 then we must expect the reverse effect if
pin 3 were open circuit. This is in fact the case as
indicated :

Pin No. 2 3 7 6

Voltage 1.7V 5.7V 16.2V 3.5V
No control

It's important to note that similar symptoms would be
produced if the Zener or C2 became short circuit, or if
R1 went open, except for the fact that pin 3 would then
read zero volts. We have to sort out the difference between
possible i.c. faults and those of external components.

(a) What would be the fault on the i.c. that gives the
following?

Pin No. 2 3 7 6 Output

Voltage OV 5.7V 16.2V OV OV

STC 4208

ICla

IC1
PIN?

IC1
PIN14

6

Can you work out the symptoms for the following
faults?

(b) Open circuit connecting lead to pin 7
(c) VR1 slider open circuit
(d) R5 open circuit.
(Answers at end of article.)

DIGITAL CIRCUITS
Digital circuits are those that respond to logic signals.

The outputs being switched between two well defined
states. With rn, logic '0' is typically 200mV (not greater
than 400mV) and '1' is typically 3.3V (not less than 24V).
Faults in digital circuits can then be stated as output
"stuck at 1" or "stuck at 0". However, if an output is
stuck, don't necessarily assume that the fault is with that
particular i.c., since the required inputs signals also have
to be present.

LOGIC GROUPS
In general, digital logic circuits can be grouped into

combinational and sequential types. With combinational
logic various input conditions have to be met simul-
taneously to give an output. Whereas in sequential logic
the elements are in series, the output of one feeding the
input of the next and so on. A frequency standard unit
with divider chain is a good example of this (Fig. 4.3).
A 1MHz crystal is used to provide the stable frequency
and SN7490 decade dividers the various lower frequencies.

This can be a handy unit to have since the spot fre-
quencies can be used to calibrate oscilloscopes, signal
generators and frequency meters.

Now fault diagnosis on sequential circuits is relatively
straightforward since a failure of one i.c. or its con-
nections can easily be checked using the beginning to
end method, or if the divider chain is long, the half split.

In the example imagine that there is a fault such that
there is no 100Hz output although the 10kHz signal is
present. The fault can only lie with IC4 or IC5 or their
connections.

First check the input of IC5 on pin 1, this should be

IC1 SN 7400
IC2-1C5 SN 7490

L
14 12 11 10

C2 C3 IC4
1 5 6 7

C3
yF

1MHz

0 100 kHz

10kHz

o 1kHz

0 100Hz

ri r --
C5

Irl

0ov

Fig. 4.3 Frequency standard unit
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C1
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+5V

TR1
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3 3k02
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3303
CV

ICi SN 74130

1C2 SN 7473

IC 3 SN 7400
3 0 ENGAGED TONE

+5V

C2 17=.
68,F

TR2
BC 108

52
303

cv

14000z]

55
3 SKI1

+5V

5V

12

7

IC3c

10

IC2a IC1b

Fig. 4.4 Telephone tone generator

a 1 kHz square wave. If this signal is present the fault
must lie in this chip. Measure the power supply between
pins 5 and 3, check all connections and then if necessary
replace it.

What would be the symptoms for the following faults?
(a) IC3 open circuit track from +5V line to pin 5
(b) IC1b output stuck at 1
(c) C2 open circuit

TELEPHONE TONE GENERATOR
This generator (Fig. 4.4) was developed as a simulator

of the four tones and as part of a demonstration tele-
phone system. It is also a useful unit for learning about
logic and fault diagnosis.

Three rr i.c.s are used. A 74132 Quad Schmidt to
generate three frequencies of approximately 400Hz, 25Hz,
and 1.6Hz. The other two i.c.s are a 7400, used for gating
the signals and a 7473 dual JK bistable, wired to divide by
4, so generating a 0.4Hz square wave from the 1.6Hz out-
put.

The simultaneous outputs are :
Dialling tone 25Hz approx.
Number unobtainable 400Hz
Engaged
Ringing tone

400Hz gated with 1.6Hz
400Hz modulated at 25Hz

gated first with 1.6Hz then
with 0.4Hz.

NUMBER

UNOBTAINABLE

°DIALLING TONE

RINGING TONE

The outputs can readily be checked by a small speaker
via an emitter follower as shown (Fig. 4.5) so no special
test gear is required.

The circuit is really a mixture of combinational and
sequential logic. The Nand gates of the SN7400 being
the combinational portion. With Nand gates both inputs
must be at logic 1 (high) for the output to be at logic '0'

+5V

0]

Fig. 4.5 Audio amplifier for tone generator
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0

Fig. 4.6 Output waveforms at 1C3

400 Hz

1 6 Hz

ENGAGED TONE
400 Hz MODULATED

BY 1.6 Hz

(low). Take IC3a for example, the waveforms at pins 1

and 2 will be as shown in Fig. 4.6. If the 1.6Hz oscillator
failed with its output stuck at 0 the symptoms would be
no outputs on the "Engaged" or "Ringing" tones (since
IC3a and IC3c gates would be closed). On the other hand
if this oscillator failed with its output stuck at 1, the
output on the engaged tone would be 400Hz. A fault
such as this last one would occur if C3 became short.

Consider fault symptons of the ringing tone being
almost the same as the engaged tone. Obviously all the
oscillators are functioning correctly, and also the four
gates of the 7400 are working. The fault can only be that
the output (pin 9) of the 7473 bistable is stuck at 1. Verify
this for yourself.

Now try and diagnose the component faults from the
following symptoms. Assume outputs are correct unless
stated otherwise.

(a) No ringing tone available-although an engaged
tone is present on pin 13 of the 7400

(b) No dialling tone available
(c) No engaged tone available.
What would be the symptoms for the following faults?
(d) TR1 base emitter open
(e) IC3c output stuck at 1
(f) Open circuit connection 1.6Hz o/p to pin 1 IC3a.

CONCLUSION
This series is only intended as an introduction to fault

diagnosis. We haven't explored the more troublesome
faults such as intermittent shorts and opens, these can
really be frustrating. It's hoped that the articles have
given some encouragement to newcomers, and shown that
successful fault diagnosis is mostly combining an under-
standing of circuit operation with logical investigations
and measurements.

My thanks to Pitmans for permission to use some of
the material from my book on Electronic Fault Diag-
nosis.

ANSWERS

Power supply
(a) Open circuit output or internal supply lead of 741.

Symptom ' 3 7 6 Output

(b) OV 5.7y OV OV OV

(c) OV 5.7V 16.2V 14V 13.3V

(d)
,

5.7V 5.7y 16.2V 6.5V
1

5.43V

Frequency standard
(a) No 10kHz, 1kHz or 100Hz output. No +5V lo

pin 5 on IC3.
(b) No 1MHz output, although rest of output

frequencies will be present.
(c) No outputs. Since oscillator will not function.

Tone generator
(a) Output from bistable (pin 9) stuck at 0.
(b) 25Hz oscillator circuit failed, output high.
(c) IC3a failure or open circuit connections.
(d) 400Hz oscillator fails output high.

Therefore engaged tone will be 1.6Hz
`Number unobtainable' will be dead.
Dialling tone will be o.k.
Ringing tone will be 1.6Hz gated with 0.4Hz.

(e) Ringing tone will be 0.4Hz.
(f) With an open circuit on a TTL Nand gate the gate

will be open. Therefore the engaged tone will
be 400Hz only.

BOOK
OEM

TELEVISION & RADIO 1978
Editor Eric Croston
Published by Independent Broadcasting Authority
224 pages, 230mm x 190mm. Price £1.85
I BA's prestigiously published year book is thoughtfully de-

signed and well endowed with colour photographs. The
bulk of the book is concerned with interesting details about
programmes; News, Current Affairs, Documentary, Children's
Television, Science, Drama, Arts, Sport, Educational TV,
Religion and Light Entertainment.

Independent Local Radio has a large mention and station
coverage is mapped out, as are the television areas. An engi-
neering section on better viewing and listening heralds the
possibilities of the 'all digital studio', `digital VTR', the 'suitcase
transposer', 'surround -sound', ORACLE, adaptive aerials, and
the studio caption machine which has become a 'character
generator' programmed by a 'video typographer'. This section
also explains some studio jargon which inevitably creeps into
the TV programme magazines.

For a producer's approach to developing a major drama
series an article on 'Love for Lydia' gives the low down on how
a special atmosphere can be created for a story set in the
Midlands in the 1930's.
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R. W. COLES B. CULLEN

PART EIGHT

CHAMP-PROC

THOSE readers who have successfully completed the
construction of CHAMP can now look forward to

many interesting and rewarding hours of programming
and experimentation. Their systems can be used as learn-
ing aids to gain practical experience of the exciting new
microprocessor technology, and as development aid to
encourage the fulfillment of a multitude of software and
hardware ambitions. When CHAMP is used in the latter
mode, as a proving ground for hardware circuits and
software programs which perform some useful function,
there will come a time when programs tried out in
CHAMP program RAM will need to be committed to a
more permanent kind of storage for eventual use in some
other small, dedicated, 4040 based system. This is when
CHAMP-PROG and CHAMP-U.V. become very use-
ful, if not essential, as additions to the CHAMP family.
CHA MP -P ROG is a PROM programming attachment which
allows the user to copy a program stored in CHAMP
program RAM into a 4702A device mounted in a "zero
insertion force" (z.i.f.) front panel socket. CHAMP-U.V.
is a simple erase light unit for 4702A and similar PROMS
which allows a single device to be programmed and re-
programmed many times over.

These facilities make for extremely low cost program
amendment or enhancement when it is required, and
represent a big improvement over the one-shot fusible -
link PROM techniques sometimes used in m.p.u. system
development.

This month we shall be looking at the operating
principles and circuit of CHAMP-PROG, and how this
unit is integrated with CHAMP itself.

CHAMP-PROG
As you can see from the title picture, CHAMP-PROG

is built using the same system principles which were
developed for CHAMP itself. The circuitry is carried
on a fairly large sheet of Veroboard, which is mounted
above a stylish low profile plinth made of wood and
aluminium. The front panel carries a mains ON/OFF rocker
switch in addition to the special 24 pin programming
socket for the PROM being programmed. CHAMP-PROG
has its own separate mains connector, and housed inside

the plinth is a special +80V programming supply. The
standard + 5V and -10V supplies also required are
provided by the main CHAMP power source over the
same 16 way connector that is used to transmit and
receive programming data. In accordance with standard
CHAMP techniques, the 16 way umbilical link terminates
at low cost 16 pin d.i.l. sockets, the link itself being made
from d.i.l. header plugs, and ribbon or multiway cable.

The programming operation requires the application of
voltage pulses with an amplitude considerably in excess
of the 15 Volts used during normal operation, and the
level and timing of these pulses must be kept within tight
limits. The CHAMP-PROG board carries all the voltage
regulation, switching, and timing functions required for
successful programming of 4702A type PROMS, together
with the necessary data and address drivers which are
driven in their turn by two 4265 programmable interface
chips.

PROMPT
The programming operation is carried out under the

control of a program called PROMPT (PROM Program-
ming Technique) which is housed in a 4702A PROM plugged
into the second socket on the CHAMP main board (Chip -
One). PROMPT is an interactive program which uses the
keyboard interrupt routine and display driver subroutine
of the CHOMP program, which must also be present in
the Chip -Zero socket (as usual) before programming can
take place. PROMPT is entered via CHOMP on the
depression of the TEST button on the CHAMP front panel.
(You may recall that when TEST is detected, CHOMP
carries out a JUN to 100H, which is the start of PROMPT
when it is resident in the Chip -One socket). After the
depression of TEST, the 7 segment display will show
"Adr 1" which is a cue to the user that a three digit
hexadecimal address is required which corresponds with
the start of the source data block in CHAMP program
memory. After entering a suitable address, which will
appear as usual on the left of the display, the ENTER DATA
button is pressed to confirm that entry is complete. The
display will now change to show "Adr 2", and a similar
procedure is followed to enter an address which indicates
the end of the source data block in CHAMP program
memory. A display of "Adr 3" is next, and on this cue
an address is entered which represents the start of the
destination area in the PROM to be programmed. Although
the last address need only be a two digit hexadecimal
quantity (because there are only 256 locations in a 4702A
PROM), a three digit address is nevertheless expected by
PROMPT since this makes the initialisation procedure as
uniform as possible. The most significant digit, or chip -
select hexadecimal digit, is in fact ignored, and so you
can enter anything you like in this position; but usually
a zero of course to prevent confusion!
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After the entry of Adr 3, but before depression of the
ENTER DATA key, the PROGRAM POWER switch adjacent to
the programming socket is turned ON. Subsequent
depression of the ENTER DATA key starts the programming
sequence which takes about 2.5 minutes for 256 locations.
Completion is signalled by a display of "done", but if any
location was not erased properly, or failed to program
at any point in the sequence, programming will stop
prematurely and a display of "Fail" will result.

THREE ADDRESS SYSTEM
The fact that PROMPT uses a three address system

makes CHAMP-PROG extremely versatile since blocks
of data from CHAMP program memory can be moved
to new locations in the PROM being programmed, and a
PROM can be loaded with blocks of data from several
sources if necessary. For example :
(i) To duplicate Chip -Zero, (CHOMP), Adr 1 is entered

as 000H, Adr 2 as OFFH, and Adr 3 as 000H.
(ii) To put the first half of Chip -Two into the second

half of the PROM being programmed, Adr 1 = 200H,
Adr 2 = 27FH, Adr 3 = 080H.

(iii) To put the single line of data at address 300H into
address 020H of the PROM Adr 1 = 300H, Adr 2 =
300H, Adr 3 = 020H.

Of course, when relocating blocks of data in this way,
account must be taken of the label destinations of any
JUN, JMS, JCN, or ISZ instructions in the source block
because these will probably be incorrect when loaded into
the PROM. In the usual case the source block will be in
program RAM, Chip -Two or Chip -Three, and so these label
destination addresses can be temporarily changed (using
CHOMP), to those applicable in the new PROM and its
intended hardware system. (Obviously the 12 bit JUN
and JMS addresses must also refer to the correct chips in
the new system).

FAMOS PROMS
The 4702A is an mos device using the FAMOS (Floating

gate, Avalanche injection, Metal, Oxide, Semiconductor)
technology to store data in the form of isolated charges
on the gates of an array of MOSFET transistors. Each of
the 2,048 memory cells (Fig. 8.1) consists of a single
MOSFET with its gate electrode unconnected and isolated
by means of a silicon dioxide insulating layer. When a
cell is unprogrammed or erased there is no charge on the
gate, and the source -to -drain resistance, RDS, is very
high. To program a logic one into a cell, a drain to
source voltage of about 47 volts is applied for a short
period of time and this causes an avalanche breakdown
between the drain and the substrate material. Electrons
are swept across the junction, and some are energetic
enough to penetrate the silicon dioxide insulator to become
trapped on the buried gate electrode. A negative charge
builds up on the gate and this opens a low resistance
channel between source and drain in normal enhance-
ment mode MOSFET fashion. The charge accumulated on
the buried gate is proportional to both the programming
voltage and to the length of time that the voltage is
applied, and so these must be carefully controlled by the
programmer circuitry.

In addition, the avalanche action generates considerable
heat, and so the programming must be carried out not
with one long pulse but with a succession of narrow
pulses with a "cooling -off" period between each one.

Fortunately the 4702A data sheet (Page 5-153, MCS40
manual) contains full details of the voltages and duty
cycles which must be used to provide reliable program-
ming without overheating.

BLOCK DIAGRAM
The CHAMP-PROG design is based on an original

circuit supplied by Intel and used in their "Intellec"
development systems. The circuit has been simplified and
in many cases components have been changed to make
them easier to obtain in this country. The full circuit
(Fig. 8.2) is still quite complex, and contains facilities
such as current limiting and crowbar overvoltage
protection to protect the PROM being programmed.

The best way to appreciate the way it works is to first
study the block diagram Fig. 8.3. The voltage regulator
block is required to generate the programming waveforms,
and it actually contains two separate regulators, one a
high current +47V circuit from which the VCCS, CS,
Vgg, Vdd and Program pulses are derived, and the other
a +60V low current circuit which supplies Vbb. The
outputs from the regulator block are not continuous d.c.
voltages, but pulses of accurately determined amplitude,
and the switching which generates these pulses is carried
out in the regulator block under the control of the timing
circuit. This consists of a chain of t.t.l. monostables

Fig. 8.1. Memory cell used in the 1702A PROM. The cell is
an f.e.t. whose gate has no lead. Source to drain resistance
is a function of gate charge

FLOATING
SI GATE

Si02
(SILICON
DIOXIDE I

DRAIN

101 CELL IN THE UNPROGRAMMED OR ERASED STATE.
GATE HAS NO CHARGE AND SOURCE TO DRAIN

RESISTANCE. R50 IS EXTREMELY HIGH.

FLOATING
Si GATE

( b I CELL IN THE PROGRAMMED STATE.
A NEGATIVE CHARGE ON THE GATE INDUCES A

P CHANNEL BETWEEN SOURCE AND DRAIN. R00 IS LOW.
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Fig. 8.2. CHAMP-PROG circuit diagram
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TO ALL OUR CUSTOMERS -ALL PRICES NOW INCLUDE VAT

IF YOU HAVE NEVER HAD A MARSHALL'S CATALOGUE BEFORE, YOU'VE PROBABLY ONLY SEEN
OUR ADVERTS AND NEVER REALLY APPRECIATED THE VAST RANGE OF PRODUCTS WE CAN
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MM1-LT101 1000 ohms /volt
AC volts 0 to 10, 50, 250. 1000
DC volts 0 to 10, 50, 250. 1000
DC current 0 to 1 mA, 0-100mA
Resistance 0-3000 ohms

0-150 Kohms
Size 2 x 3'/z a 1 inch

Price £675

2 MM-2-LT22 20,000 ohms/volt
Ranges
AC volts 0-10. 50, 250, 1000
DC volts 0-05, 2.5, 10. 50. 250

1000
DC current 0-0.05..25. 250mA
Resistance 0-300. 3k, 30, 50k.

500k. 5meg ohms
Decibels -20 to +62dB

Size 5 x 31/2 x 13/. inch
Price £13.95

3 MM7-C7200EM
20,000 ohms/volt

Ranges
AC volts 0-6, 30, 120, 600, 1200
DC volts 0-6. 30, 120, 600, 1200.

3000, 6000
DC current 0-60uA, 6mA. 60mA,

600mA
Resistance 0-6k. 600k, 6meg,

30meg. 60meg
Decibels -20dB to +63d8

Size 6 x x 2 inch
Price £1 7.00

mm 11-7081GN
50.000 ohms/volt

Ranges
AC volts 0-1.5 to 0-500 in ten ranges
DC volts 0-.0.iies5to 0-500 in twelve

DC current 0-25 uA to 0-10A in ten
ranges

Resistance 0-100 to 0-16megohms
in four ranges

Decibels -20 to + 62db in ten
ranges

Size 61/2 x 41/2 x 21/4 inch
Price E24.915

5 MM8-PROE 20.000 ohms/volt
Ranges

AC volts 0-2.5 to 0-5000 in six
ranges

DC volts 0-0.25 to 0-5000 in eight
ranges

DC current 0-50uA to 0-10A in six
ranges

Resistance 0-12 to 0-20megohms rn
six ranges

Decibels -20 to +50d8
Size 71/2 x 61/2 x 234. inch

Price £3000

DIGITAL MULTITESTERS-PORTABLE
THREE DIGIT

Accuracy 1% reading

1.11.3A VAC CMO
AC.
WAN.

c

Model: LM -3A £88.56

COMPLETE WITH CHARGER
MAINS/BATTERY OPERATED - COMPLETE WITH RECHARGEABLE NiCad BAT-

TERIES & CHARGER UNIT
Features
* Measures DC volts. AC volts. ohms and current
* Automatic polarity. decimal and overload indication
* No zero adjustment and no full scale ohms adjust
* Battery operated - NiCad batteries; also AC line operation
* Large LED display for easy reading without interpolation
* Size 1-9"H x 2.7"W x 4" deep
* Parts and labour guaranteed for one year
* Input voltage protection in ohms and current range
Ranges

Volts DC - 0-1. 10. 100, 1000 volts
Volts AC - 0-1, 10, 100. 1000 volts
Resistance - 0-1k, 10k, 100k. lmeg. lOmegohms
Current - 0-ImA. 10mA. 100mA, 1A

Complete with tilt stand for benchwork or optional case £8.75

IDEAL FOR
SERVICEMEN

THREE & A HALF DIGITS
Accuracy 0-5% reading

Model. LM -3,5A 010280

MICROTESTERS
MICROTEST 80
The smallest precision tester available with 8 fields of

measurement and 40 ranges fea-
tures 20.000 ohms/volt, fully
screened, dimensions 90 x 70 x
18mm. Electronic zero ohms com-
plete with case and instructions.

Volts DC 6 ranges 100mV-1000v
Volts AC 5 ranges 1 -5v -1000v
Amps DC 6 ranges 50uA-5A
Amps AC 5 ranges 250uA-2.5A
Ohms 4 ranges 10-5meg0
V output 5 ranges 1.5V -1000V
Decibels 5 ranges +6d8-+62dB
Capacitance 4 ranges 25uF to

25.000uF
Accuracy and,stablility (2% of FSD AC & DC)

Size 90 x 70 x 18mm
Price linc case) £16.15

SUPERTEST 6808

The revolutionary supertester to beat them all, 10
fields of measurement and 80 ranges, 20.000
ohms/volt mirror scale - complete with case and
instructions.

Volts AC 11 ranges 2-2500v
Volts DC ' 13 ranges 100mv-2000v
Amp DC 12 ranges 50uA-10A
Amp AC 10 ranges 250uA-5A
Ohms 6 ranges 1O-10megO
Freq out 2 ranges 0.500 and

0-5kHz
Volt out 9 ranges 10-2500v
Decibels 10 ranges -24 to +70dB
Capacity 6 ranges 0-20,000..F

Accuracy & stability 1% in DC 2%in AC
Size 128 x 95 a 32mm
Price (Inc case) £2727

SUPERTESTER 6800
New supertester 680G - shockproof, mirror scale.

magnetically screened 20,000 ohms/ -
volt. 10 fields of measurement and 48
ranges

7 ranges 100mv-1000v
6 ranges 2v -2500v
6 ranges 50uA-5A
5 ranges 250uA-2.5A
6 ranges 10-100meg0
4 ranges 0-200uF
2 ranges 0.500

0.5000Hz
6 ranges 2-2500v
5 ranges -10dB to

+62dB
Accuracy and stability 2% AC & DC

Size 105 x 84 x 32mm
Price (Inc case) £21.55

Volts DC
Volts AC
Amps DC
Amps AC
Chins
Capacity
Freq out

Volt out
Decibels

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 3



0.84" High LED Digits
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1 -I
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The MA1002 & MA1010 Series Electronic Clock

Modules are assembled and pretested modules which
combine a monolithic MOS-LSI integrated clock circuit.
4 -digit LED display power supply and other associated
discrete components on a single printed circuit board to
form a complete electronic clock movement The user
need add only a transformer and switches to construct a
digital clock for application in clock -radios alarm or
instrument panel clocks Timekeeping may be from 50
or 60 Hz inputs and 12- or 24 -hour display formats
may be chosen Direct LED drive eliminates RF

oterterence Time setting is made easy through use of
.iki and Slow scanning controls

operation connect pin 16 & 17 r,,1 N141010

MA 1002 & MA 1010 Series
Electronic Clock Modules

The MA1002F and MA1010E have a 12 -hour display
with an AM and PM indicator The MA1002H and
MA10100 have a 24 -hour display

f eatures include alarm on and PM indicators

sleep and snooze timers and variable brightness
control capability The modules are extremely compact
the MA1002 measuring 1 375" by 3 05" the

MA1010 measuring 1 75" by 3 75" This small size is
achieved by bonding the I C to the back of the circuit

board

II is highly recommended Mal the transformer be
obtained with the clock module as itis a special dual
secondary type not otherwise readily available

NEW DIGITAL
ALARM CLOCK

MODULES
MA1002F 12 -hr £10.45 MA1010E 12 hr £13.75
MA1002H 24 -hr £10.45 MA1010G 24 -hr £13.75

0.5" High LED Digits

oara_dan1-4--9

Actual Site

Special transformer £1.65

PHOTO TRANSISTORS
2N5777 Darlington Amplifier
2N5778 Darlington Amplifier
2N5779 Darlington Amplifier
BPX25 Genera Purpose Silicon
BPX29 Genera Purpose Silicon
BPX80 Genera Purpose Silicon Array (10)
BPX81 Genera Purpose Silicon
BPX86 Genera Purpose Silicon (5)
TIL63 Genera Purpose Silicon
TI L64 Genera Purpose Silicon
TIL65 Genera Purpose Silicon
TIL66 Genera Purpose Silicon
TIL67 Genera Purpose Silicon
OCP71 Germanium Photo Transistor
TIL78 Photo Transistor

PHOTO DIODES
8PW32 Low Dark Current Silicon
TIL32 I/R Diode
BPX48
BPX60
BPX61
BPX63
8PX65
BPX97
BPX68

Differential (Precision)
High Output Voltage
10 MHz
Ultra Sensitive Silicon
High Speed Silicon
General Purpose Silicon
General Purpose Silicon

PRICE
£0.88
£0.99
£1.30
£1.80
£1.80
£7.20
£0.86
£5.75
£1.60
£1.87
£2.15
£2.20
£2.30
£2.20
£0.75

SOLAR CELLS
BP100
BPX79
BPY64

Miniature Solar Cell
Miniature Solar Cell Blue Sensitive
General Purpose Solar Cell

OPTO COUPLERS
4N25
CNY17
TIL116

Opto Couplers
Opto Couplers
Opto Coupler

4N258 PIN DIL
2500V Isolation

LIGHT SWITCHES
TIL138 Transmissive Source & Sensor

PRICE TIL139 Reflective Source & Sensor
£2.87
£1.10
£4.28
£4.75
£3.95 ORP12
£2.20 ORP61
£5.17 FW9802
£1.78 RPY60
£2.00 RPY63

MISCELLANEOUS
Photo Conductive Cell Cad Sulph
Photo Conductive Cell Cad. Sulph
Photo Conductive Cell Cad Sulph
Photo Conductive Cell Cad Sulphoselen
Photo Conductive Cell Cad Sulphoselen

PRICE
£0.93
£4.17
£4.17

PRICE
f2.36
f2.36
£1 55

PRICE
£2.20
£2.20

PRICE
f0.90
f0.77
£0.82
£3.96
£3.96

HOUR

SET

SW

MIN.

SET

SW

1,,\S"* DIMENSIONS

3''x1.15" x.9"

0

6 GROUND

5 NC

4 PARK LIGHTS

3 BATT. 12v

2 DASH LAMPS

I IGNITION

 INTERNAL CRYSTAL TIMEBASE -4- 5 SEC/ DAY
 COMPLETE. TESTED MODULE JUST ADD
SWITCHES
 BRIGHT 0 3" DISPLAY - GREEN FOR SAFETY
 TRANSIENT PROTECTED, TIMEKEEPING DOWN
TO 9V
 EASILY INSTALLED, COMPACT AND RUGGED
DESIGN

NEW DIGITAL
CAR CLOCK

MODULE NATIONAL

THE MA1003 ready -built module was specially built and designed for the American market with the luxury
car aircraft and boat in mind Unlike conventional quartz clocks this unit operates from a very high frequency

crystal resonating at over 2MHz for extra accuracy and stability Stringent safety regulations dictate that this
module is completely suitable for use in hostile environments and shake rattle and ro8 conditions Automatic
display blanking is included when ignition is turned off to consume a miserly 3mA

THE BRIGHT GREEN DISPLAY, fluorescent can be filtered from green to blue to give that personalised
look The compact and rugged design enables the module to be mounted anywhere. easily and with the
minimum of effort Works from any 12 volt supply First time in Europe

DEVELOPED BY NATIONAL SEMICONDUCTORS. A name known worldwide and respected
RECOMMENDED TO RETAIL AT E29 95.- VAT

 DIMS TO 50% BRIGHTNESS WHEN CAR LIGHTS
ON
 LOW POWER CONSUMPTION - FOR PORTABLE
USE
 IDEAL FOR CARS, BOATS. AIRCRAFT OR
CARAVAN

PRICE £14.95 'VAT
ALSO A. :11LAB;

Specially designed case. with cut out
centre front, black rexine finish for dash
mounting

Price £1.35

CRICKLEWOOD
01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



OPTOELECTRONICS
LED LAMPS
LARGE STANDARD

LUMINOUS
INT. MCD PRICE

LD52 Red 1.2-2.4 £0.20
LD55 Yellow 3-6 £0.20
LD57 Green £0.20

LARGE EXTRA BRIGHT
LD52C Bright Red 15-30 £0.40
LD56C Bright Yellow 10-20 £0.40
LD57C Bright Green 20-40 £0.40

MEDIUM WIDE ANGLE
CQX23 Red 2-4 £0.28
CQX33 Yellow 1.6-3.2 £0.28
CQX13 Green 2.5-5 £0.28

SMALL
LD30A Red 0.8 £0.18
LD35A Yellow 1.5 £0.19
LD37A Green 0.8 £0.19
TIL209 Red 0.8 £0.18
TIL211 Green 0.8 £0.19

MICRO
LD461A Red 1.0 £0.25
LD466 Red Array (5 LEDS) £1.85
LD469 Red Array (9 LEDS) £3.00
LD471A Green 0.8 £0.38
LD476 Green Array (5 LEDS) £2.20
LD479 Green Array (9 LEDSI £4.00
LD481A Yellow 1.0 £0.33
LD486 Yellow Array (5 LEDSI £2.45
LD489 Yellow Array (9 LEDS) £4.00

INFRA RED
LD242 Micro IR LED Transmitter £1.10
BPW34 I.R. Photo Diode Receiver £2.10
LD271 Large I.R. LED Transmitter £0.55
BP104 I. R. Photo Receiver for above £1.45

THE BRIGHT ONES
"SIEMENS"

LARGE
8.6A2-

7.7 Cathode
marking

bra

SMALL

MICRO

National
SEVEN SEGMENT DISPLAYS FOUR DIGIT MULTIPLEXED

Specially designed four digit multiplexed seven segment LED
displays from National semiconductors. Many applications -
smart in presentation and can be banked end to end to produce
as many digits as required. Available in common anode or
common cathode in .5" digit height.

NSB5881

NSB5882

0.5"
DIGIT Ei
HEIGHT Immo.,  D.P.

SEGMENT IDENTITY
(See Pinning)

COM CATHODE

COM ANODE

A

Ft /5

Pin con are given for £5.95
corn cathode type. For corn
anode read anode for £5.95
cathode and vice versa.

PINNING
PIN

1- ANODE A
2 - NC
3 - ANODE D
4 - COM CATH DIGIT 1
5 - NC
6 - NC
7 - COM CATH DIGIT 2
8 - ANODE C
9 - NC

10 - COM CATH DIGIT 3
11- ANODE B
12 - ANODE F
13 - ANODE E
14 - COM CATH DIGIT 4
15 -ANODE D.P.
16- ANODE G

FOR COMMON ANODE
TYPE. ANODE & CATHODE
ARE INTERCHANGED.

SEVEN SEGMENT LED DISPLAYS -SIEMENS
A unique, high quality range of displays to
suit all applications. Extra bright red display.
Sizes quoted are in mm.

Current per segment
Luminous intensity segment
Forward voltage at 20mA

PIN CONNECTIONS -TOP VIEW

20mA
.3 mcd

2.0 volts

a - 1

1 - 2
A - 3

4
5

dp- 6
e - 7

14

13

12

11

10

9

8

- A
- b

- g

- c

- A

- d

a - 1

t - 2

3
4

5

dp- 6
e- 7

I

I 1

I I

1 I

1 i

I I

1 I

14

13

12

11

10

9
8

A = common anode A = common anode

HA 1081 HA 1 101

- 1 14 - a f - 1 14

g - 13 - b g - 2 13

3 12 - K 3 12

K- 4 11 K - 4 11

5 10 5 10

e - 6 9 - dp e - 6 9
d- 7 8 - c d- 7 8

K = common cathode
HA 1083

K = common cathode

HA 1 103

- A
- b

- g
- c

- d

- a

- b

- dp
- c

DESCRIPTION

8mm CHARACTERS
HA1081 CAn
HA1083 C Cath

10mm CHARACTERS
HA1101 CAn
HAI 103 CCath

14mm CHARACTERS
HA1141 CAn
HA1143 C Cath

18mm CHARACTERS
HA1181 CAn
HA1183 CCath

N B.
DL707 replaced by HA1081
DL704 replaced by HA1083

PRICE

£1.50
£1.50

£1.55
£1.55

£1.57
£1.57

£1.85
£1.85

Single Digit
Displays

t I lb

eI IC

)1 d do

SIEMENS
QUALITY

a 1

f 2
A3
A4
A5
e 6
d 7

HA 1181

14A al
13b f2
12 A K3
11 g K4
10 c K5
9A e6
8dp f7

HA 1183

I I 14 K
I 13 b
I 12 K

I I 11 g
I I 1 0 c
I I 9 K
I I 8dp

A = common anode K = common cathode

HA 1141
f 9 a ,tz

10 9 8 7 6

1 2 345
/ I \

e d c dp A

HA 1143
f g a b K

109 8 7 6

1 2 3 4 5
t

e d c dp K

A = common anode K = common cathode

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 5



Thomson-CSF...a European second source
for the 6800 microprocessor

CLOCK

SFF 96870A

SFF 96871A

SFF 969716

COMING SOON
16K RAM
8K U.V. REpROM
SFF 96802 SFF 96844
SFF 96821 SFF 96846
SFF 96840 SFF 96854
SFF 96843 SFF 96875

MPU
SFF 96800

IN STOCK NOW AT MARSHALL'S

6800 DII EVALUATION KIT SEE PAGE 21
SUPPORT CHIPS PRICE

6800 A- 8 BIT 1.5MHz CLOCK MICRO £1699
6820 A - PIA CHIP £ 9.20
6821 A - INCREASED 0;P PIA CHIP £10.50
6850 A - ACIA 1 5M Hz CLOCK £10.99

MEMORY

6810 A - 128 x 8 STATIC RAM 4.95

Write or phone for full
technical data

on the move

THOMSON - CSF

We haven't
missed
the bus"!

V

PROGRAMME
MEMORY
ROM

RAM
SFF 96810 128 x 8 static
SFF 80112 256 x 4 static
SFF 81104 4096 x 1

dynamic
SFF 811078 4096 x1

dynamic
SFF 80102 1024 x 1 static

SFF 96820

A.C.I.A.

SFF 96850

SFF 96852

London  40-42 Crickiewood Broadway, NW2 3ET 01-452 0161

Glasgow 85 West Regent Street,G2 2QD 041-332 4133

CRICKLEWOOD
6 01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



Great value,superb quality.
Thats the wonder of Texas. We have

all you need for your next design project
and at prices that are unbeatable all the
way down the High Street

Take our new 16K Dynamic Ram
TMS4116. Hundred off price is just
£22.84 each 16 -pin, 300 mm ceramic
DIL package, fully TTL compatible,
address and data inputs latched for
system simplicity, data output unlatched
for flexibility. Low power dissipation and
even lower standby consumption. Ideal
for high -density memory applications
where system costs are critical.

And we've a new line up of four 4K Static RAMs
and a new EPROM, the TMS2716, which doubles the capacity of the TMS2708.
Great range, great value!

For further information, contact:

TEXAS INSTRUMENTS
FRANCHISED CONSUMER DISTRIBUTOR
A. MARSHALL (LONDON) LTD.
40/42 CRICKLEWOOD BROADWAY
LONDON NW2 3ET
TEL: 01-452 0161

SILICON POWER TRANSISTOR SELECTION CHART
* NB. COMPLEMENTARY PAIRS SHOW NPN TRANSISTOR FIRST (AT TOP). IF NO PAIR IS SHOWN TRANSISTOR IS NPN

N1A 2A 3A 4A 5A 6A 7A 10A 12A 15A 16A 20A 25A 30A 40A 50A

40V
BD135
8D136

BFR41
BFR81

BD131
BD132

2N6121
2N6124

2N4913
2N4901

BD233
BD234

BD201
BD202 BD181 40514 BD142 2N3771

60V
BD137
BD138

BFR40
BFR80

TIP31A
TIP32A

2N6122
2N6125

2N4914
2N4902

TIP41A
TIP42A

BD203
BD204

TIP33A
TIP34A

2N3055
MJ2955 2N3772

TIP35A
TIP36A

80V
BD139
BD140

40594
40595

2N4923
2N4920

2N6123
2N6126

2N4915
2N4903

rtnv,A- ' - 2N3715
2N3790 BD183 BDY57 40411

100V
TIP29C
TIP30C

BD237
BD238

TIP31C
TIP32C

TIP41C
TIP42C

40871
40872

TIP33C
TIP34C

TIP35C
TIP36C

MJ802
MJ4502

1 20V 2N3441 40373 2N4347 BDY25 2N3442 BDY54 BDY56 2N3773 BDY58 BUX20

150V 40412 40374 25025

200V 2N3738 2N5239 BUX21

250V
2N34
2N541540 2N3584 BUX22

300V 22NN354431632N3585 2N3902 BUX23

400V BU104 BUX24

500V BUX25

700y BU205 BU126 BU208

800V BU206 A. MARSHALL (LON) LTD
01-452 0161

1kV BDX32

THIS TABLE IS ONLY INTENDED AS A GENERAL GUIDE; COST EFFECTIVENESS, PACKAGE DETAILS, FREQUENCY RESPONSE AND OTHER
FACTORS ARE NOT TAKEN INTO ACCOUNT - CONSULT MANUFACTURERS DATA SHEET FOR DETAILED APPLICATIONS.

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 7
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CAPACITORS SIEMENS-MULLARD
THOMSON CSF

ELECTROLYTIC AXIAL
2.

Miniature electrolyocs
By SIEMENS and

MULLARD
Types 841313 B41283

' -
841010. 015 -016

UF Volts Size mm Price 1-99 UF Volts Size mm Price 1-99
47 100 4.5 x 11 £0.14 47 40 8.5 x 15 £0.12
1.0 40 3.2 x 11 £0.14 47 63 8.5 x 20 £0.15
1.0 100 4.5 x 11 £0.14 68 16 6.7 x 18.5 £0.10
1.5 63 6.1 x 12.5 £0.10 100 16 8.5 x 15 £0.13
2.2 25 3.2 x 11 £0.14 100 25 8.5 x 17.5 £0.14
2.2 63 4.5 x 11 £0.14 100 40 10 x 20 £0.16
2.2 100 5.8 x 11 £0.15 100 63 10 x 25 £0.22
3.3 63 6.1 x 12.5 £0.10 100 100 14 x 30 £0.30
4.7 16 3.2 x 11 £0.14 150 16 8.3 x 18.5 £0.13
4.7 40 4.5x 11 £0.14 150 25 10.3 x 18.5 £0.15
4.7 63 5.8 x 11 £0.15 220 16 8.5 x 20 £0.15
4.7 100 6.5 x 17.5 £0.11 220 25 10 x 20 £0.18
6.8 40 4.8 x 12.5 £0.09 220 40 10 x 25 £0.22
6.8 63 6.1 x 12.5 £0.09 220 63 14 x 30 £0.31

,10 25 4.5 x 11 £0.14 220 100 18 x 30 £0.42
10 40 5.8 x 11 £0.15 470 16 10 x 25 £0.20
10 63 6.5 x 17.5 £0.12 470 25 12 x 30 £0.23
10 100 8.5 x 15 £0.13 470 40 14 x 30 £0.28
15 16 4.8 x 12.5 £0.09 470 63 18 x 30 £0.44
15 40 6.1 x 12.5 £0.09 470 100 21 x 40 £0.66
15 63 6.7 x 18.5 £0.09 1000 16 14 x 30 £0.27
22 25 5.8 x 11 £0.15 1000 25 16 x 30 £0.38
22 40 6.5 x 17.5 £0.12 1000 40 18 x 35 £0.47
22 63 8.5 x 15 £0.12 1000 63 21 x 40 £0.66
22 100 8.5 x 20 £0.15 2200 16 18 x 35 £0.46
33 16 6.1 x 12.5 £0.09 2200 25 21 x 40 £0.55
33 40 6.7 x 18.5 £0.10 2200 40 25 x 40 £0.60
47 16 6.5 x 20 £0.12 4700 16 21 x 40 £0.66
47 25 6 5 x 17 5 £0.12 4700 25 25 x 40 £0.90

ELECTROLYTIC -RADIAL
HIGH RIPPLE

UF Volts DC Size mm Price 1--99
!!11000 40 25 x 35 £1.02

1000 63 25 x 45 £1.15
2200 25 25 x 45 £1.10
2000 40 30 x 45 £1.18 AI El

2200 63 30 x 55 £1.43
,k0,0A

tz,z%,rz V

2200 100 30 x 55 £1.65 inl ^

4700 25 30 x 45 £1.26 *50
4700 40 35 x 55 £1.50
4700 63 40 x 74 £2.20
10000 25 35 x 55 £1.98 SEIMENS B41070

ELECTROLYTIC PLUGGABLE
UF Volts DC Size elm PRICE 1 --99

TYPE B41316/7
SIEMENS

10 63 8.7 x 12.6 £0.13
2.2 63 8.7 x 12.5 £0.13
4.7 63 8.7 x 12.5 £0.13
10 63 8.7 x 12.5 £0.13
22 63 10.7 x 12.5 £0.13
47
100
220
470

63
63
16

16

12.7 x 16.5
15 x 20
12.7 x 16.5
15 x 20

£0.16
£0.21
£0.15
£0.20

Tol
+100%
-10%

1000 16 15 x 30 £0.30

TANTALUM BEAD
UF Volt DC Size mm Price 1-.99 UF Volts Size mm Price

0.1 35 9 x 5 £0.17 10 6.3 10 x 5.5 £0.17
0.22 35 9 x 5 £0.17 10 16 11 x 6 £0.21
0.47 35 9 x 5 £0.17 15 15 12 x7 £0.23
1.0 35 9 x 5 £0.17 15 25 12 x 7.5 £0.25
2.2 16 9 x 5 £0.17 22 6.3 11 x 6 £0.21
2.2 35 10 x 5.5 £0.17 33 10 11 x 6 £0.23
4.7 16 10 x 15 £0.17 47 6.3 12 x 7.5 £0.23
4.7 35 11 x 6 £0.21 100 3 12 x 7.5 £0.23

TYPE 845134 SIEMENS
Radial lead Tol - 20%

MINIATURE TANTALUM
BEAD

CERAMIC DISC 63V
SIEMENS
537448/9

Flat Ceramic Capacitors from a New Material
with Dielectric Constant of 50,000

The development pf a new titanate ceramic material represents a step
towards reducing capacitor size which is significant for capacitors used for
coupling and decoupling in AF circuits.

UF VDC

1-99
Size mm Price

.01 63 4 x 2.5 x 4 £0.07

.022 63 4 x 2.5 x 4 £0.07

.033 63 4 x 2.5 x 6 £0.07

.047 63 4 x 2.5 x 8 £0.07
.068 63 4 x 2.5 x 10 £0.09
.1 63 4 x 2.5 x 9 £0.09
.22 63 6 x 2.5 x 18 £0.19

HIGH VOLTAGE CERAMIC DISC
Capacitance VDC Price Capacitance VDC Price

100pf lkv £0.08 2,200pf 2kv £0.10
100pf 2kv £0.10 2,200pf 4kv £0.13
100pf 3kv £0.10 2,200pf 5kv £0.19
100pf 4kv £0.10 3,300pf 2kv £0.12
220pf 6kv £0.08 3,300pf 4kv £0.16
470pf 2kv £0.08 4.700pf 2kv £0.12
470pf 6kv £0.11 4,700pf 4kv £0.20
1,000 2kv £0.08 10,000pf 2kv £0.14

1,000pf 4kv £0.10 10,000pf 3kv £0.19
1 ,000pf 6kv £0.17

HIGH
VOLTAGE

CERAMIC PLATE MULLARD
ALL 63 VDC WORKING 6p EACH
Values available pF
Quantity Price on request

Tolerance
1-10pF .- 25%

10-330pF - 2%
390-1000pF - 5%

1pF 10 100 1000 1000pF-10kpF - 10%
1.2
1.5

12
15

120
150

1200
1500 VERY NEAT AND

COMPAT 1" PIN
18 18 180 1800 SPACING

2.2 22 220 2200 pF Size Dmns
2.7 27 270 2700 1.8-22 1 3.5 x 4 5mm
3.3 33 330 3300 27-47 2 4.5 x 5.5mm
3.9 39 390 3900 56-68 3 5.5 x 6.5mm
4.7 47 470 4700 82-100 4 6.5 x 7.5mm
5.6 56 560 5600 120-150 5 6.5 x 10.5mm
6.8 68 680 6800 180-220 4 6.5 x 7.5mm
8.2 82 820 10000 270-330 5 6.5 x 10.5mm

POLYSTYRENE
Close tolerance Polystyrene capacitors from Siemens B31110 / 831310

5% Tolerance. 160v working

Values available
10pf, 15pf, 22pf, 33pf, 47pf, 68pf, 100pf, 150pf,
220pf, 330pf, 470pf, 680pf, 1000pf

1500pf, 2200pf, 3300pf, 4700pf, 6800pf,
10000pf

Poce 1 -99

6p each

10p each

POLYESTER
MULLARD C280 SERIES

AN INEXPENSIVE WIDELY USED
CAPAICTOR - DIMENSIONS IN MM

250 VDC-RADIAL LEADS
Metallized film capacitors
Tol .01 - .22-. 20%

.33 - 2.2uf 10%

UF Price S T

0.01 £0.06 10.2 4 12.5 9
0.015 £0.08 10.2 4 12.5 9

0.022 £0.06 10.2 4 12.5 9

0.033 £0.06 10.2 4 12.5 9
0.047 £0.06 10.2 4 12.5 9
0.068 £0.06 10.2 5 12.5 10
0.1 £0.06 10.2 6 12.5 11

0.15 £0.08 15.3 6 17.5 11

0.22 £0.09 15.3 7 17.5 12
0.33 £0.12 20.3 6.5 22.5 11.5
0.47 £0.14 20.3 7.5 22.5 12.5
0.68 £0.20 20.3 9.5 22.5 14.5
1 £0.24 27.9 9.5 30 14.5
1.5 £0.36 27.9 10.5 30 18
2 2 £0.37 27.9 12.5 30 20.5

CRICKLEWOOD
10 01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



ATTRACTIVE QUANTITY
DISCOUNTS CAPACITORS

POLYCARBONATE
Polycarbonate- B32540/60
Polyester SIEMENS
7 5mm lead spacing tinned

1-99
250 Volt working Price
001 9 x 2 6 x 7.3 £0.07
0022 9 x 2.6 x 7.3 £0.07
0033 9 x 2.3 x 7.3 £0.07
0047 9x 2.3 x 7.3 £0.07
0068 9 x 2.7 x 7.3 £0.07
0082 9 x 2.7 x 7.3 £0.07
01 9 x2.3 x 7.3 £0.07
012 9 x 2.5 x 7.3 £0.07
015 9 x 2.9 x 7.3 £0.07
022 9 x 2.6 x 7.3 £0.07
027 9 x 2.4 x 7.3 f0.07
033 9 x 2.6 x 7.3 £0.07
039 9 x 2.9 x 7.3 £0.07
047 9 x 3.2 x 7.3 £0.07
056 9 x 3.5 x 7.5 £0.07
068 9 x 3.5 x 7.5 £0.09
082 9 x 3.5 x 11 £0.11
1 9 x 3.9 x 11 £0.11

7.5 and lOmm spacing

100 Volt DC
12 9 x 3.5 x 8,3

.15 9 x 3.6 x 10

.18 9 x 4.1 x 10
22 9 x 4.7510
27 9 x 5.0 x 11
33 9x 5.5 x 11.5
39 9 x 6.6 x 11.5
47 9 x 7.2 x 12.5

.56 9 x 8.4 x 12.5

.68 9 x 8 x 13

1-99
Price
£0.10
£0.10
£0.12
£0.12
£0.16
£0.16
£0.20
£0.20
£0.25
£0.25

Self -healing layer capacitor with polycarbonate as dielectric. In
accordance with DIN 41'379 these types are designated MKC
capacitors.

B32541/61 Polycarbonate/ Polyester
spacing - also available in 100 and

as B32540/60 but 10mm
250 volt DC working
UF Dimensions mm

lead
1-99
Price

250 Volt working 1-99 .1 11.5 x 3.5 x 8.3 £0.09
UF Dimensions mm Price .15 11.5 x 4.2 x 9.6 £0.11
01 11 5 x 3 2 x 6.6 f0.07 22 11 5 x 4 9 x 11.5 £0.13
015 11.5 x 3.2 x 6.6 £0.07 100 Volt working
022 11.5 x 3,2 x 6.6 £0.07 22 11 5 x 3 9 x 9.5 £0.11

47 11.5 x 5.3 x 11.5 £0.17
047 115 x 32 x66 £0.07 1.0 11.5 x 98 x 115 £0.31
068 11532o66 £0.07 2 2 £0.60

POLYESTER
SIEMENS 632234 MKH 20% Tol
Soil healing flat capacitor winding with polyethelene-
terephtalene dielectric to DIN 41379 spec. Encapsu-
lated and epoxy resin sealed. The case is provided with '
spacers to improve solderability in solder bath. parrallel
leads. plug in, suitable for printed circuits

100Vot DC 1-99
uF Dimensions mm Price B 32234

1

15
4 x 9.5 x 13
5 x 10.5 x 13

£0.14
£0.16

250Volt DC
uF DimensionS,

1-99
Price

22 6 x 11.5 x 13 f0.17 .047 4 x 9.5 x 13 £0.13
33 5.5 x 11 x18 £0.20 .1 5.5 x 11 x 18 £0.14
47 5.5 x 11 x18 £0.25 .22 7 x 13 x 18 £0.15
68 7 x 13 x 18 £0.30 1.0 8 5 x 18.5x 27 £0.35
10 9 x 14.5 x 18 £0.36
1.5 7 x 16.5 x 27 £0.47 400 Volt DC
2.2 8.5 x 18.5 x 27 £0.54 .01 4 x 9.5 x 13 £0.11
33 10.5 x 19 x 27 £0.70 .015 4 x 9.5 x 13 £0.11
47 11 x 20 x 32 £0.82 .022 4 x 9.5 x 13 £0.11
68 13 x 22.5 x 32 £1.11 047 5 5 x 11 x 18 £0.15

PLASTIC FOIL -HIGH RELIABILITY
SIEMENS B32110
High reliability plastic foil
Axial lead 20% Tol MKL

63 Volt working
uF Dimensions

1-99
Price uF

I'mailillat

Dimensions
1-99
Price

15 5.4 x 18.5 £0.53 3.3 9.4 x 25 £1.55
22 5.4 x 18.5 £0.56 4.7 10.7 x 25 £1.62
33 6.4 x 18.5 £0.59 6.8 10.7 x 34 £2.20
47 7.4 x 18.5 £0.66 10 12.7 x 34 £2.80

68 7.4 x 18.5 £0.70
1 0 7.4 x 21 £0.78 100 Volt Working
1.5 8.4 x 21 £0.80 1 5.4 x 18.5 £0.61
2.2 10.7 x 21 £1.37 1.0 9.4 x 21 £1.16

Self -healing tubular capacitor winding with cellulose acetate as dielectric.
In accordance with DIN 41379 these types are designated' MKU
capacitors.
Enclosed in tubular metal case, shrunk sleeve insulated, epoxy resin sealed
face ends. Central axial leads.

TRIMMERS
Type

808 00005
808 00006
808 01 001

Capacitance
swing pF

8

20
59 5

MINIATURE FILM
DIELECTRIC

Minimum
capacitance pF £. p

2 £0.20
2 £0.22
5.5 £0.27

MULLARD

METALLISED POLYESTER up to 630 volt
B32231 metallised Polyester from

Axial leads
Tolerance 20%
Type MKH similar to
Mullard C281 range
available in three
voltages 250, 400 and
630 VDC

250 Volt DC

SIEMENS

I 532131
OAThc2s0

11111 **moo

1-99 400 Vot DC
1-99
Price

uF Dimensions mm Price .022 4.5 x 7.5 x 14 £0.14
047 4.5 x 8.5 x 14 £0.14 .047 4.5 x 8 x 19 £0.15
068 5.5 x 9 x 14 £0.15 .1 5.5 x 8.5 x 19 £0.16
1 6 x 9 x 14 £0.15
22 4.5 x 10.5 x 19 £0.16 630 Volt DC
33 7x 11 x 19 £0.19 01 4.5 x 8 x 14 £0.13
47 4.5 x 13.5 x 26.5 £0.22 .015 4.5 x 8 x 14 £0.14
68 6 x 15 x 26.5 £0.26 .022 5 x 8.5 x 14 £0.15
10 8x 17 x 26.5 £0.35 .047 5 x 10.5 x 19 £0.16
1.5 8.5 x 20.5 x 29 £0.42 .1 5x 12.5 x 26.5 £0.30
22 10.5 x 22.5 x 29 £0.54 .15 6.5 x 14 x 26.5 £0.31
47 12 x 27.5 x 44 £1.16 .22 7.5 x 16.5 x 26.5 £0.32
10 19.5 x 34.5 x 44 £1.94 .47 10 x 22 x 29 £0.53
NB. 630 V.d.c. rating equivalent 250V rms.

Self -heating flat capacitor winding with polyethylene-teraphtalate as
dielectric. In accordance with DIN 41379 these types are esignated MKT
capacitors.

Capacitor winding coated with insulating material. epoxy resin sealed face
ends.

METALLISED POLYESTER EXTENDED
FOIL-MULLARD
MULLARD C296 SERIES
400 VDC WORKING
- 10% Tolerance
Temp range - 40 to +80 C

uF Dimensions Price

0 4
± 10%

uF Dimensions Price
0 001 21 75 £0.11 0.033 21 10 £0.14
0.0015 21 7.5 £0.11 0.047 21 11.5 £0.16
0 0022 21 7 5 £0.11 0.068 35 9.5 £0.17
0 0033 21 7.5 £0.11 0.1 35 11 £0.20
0 0047 21 7.5 £0.11 0.15 35 12.5 £0.25
0 0068 21 7.5 £0.11 0.22 35 14.5 £0.33
0 01 21 7.5 £0.12 0.33 35 17 £0.47
0.015 21 7.5 £0.12 0.47 35 19 5 £0.56
0 022 21 8 5 £0.12 Radial leads

MICA
SILVERED MICA CAPS
500 VDC WORKING

Close tolerance - suitable for pulse operation.
Tol 5pF below 50pF - 1% for 50pF and
higher

Values available in pF

2.2, 3.3, 5, 10, 18, 20, 22

25, 27, 30, 33, 39, 47. 50

56, 68, 75, 82, 100, 120. 150

180, 200, 220pf

250, 270, 300, 390. 470

500, 560, 580, 820;F

1,000

Price

1 Op

1 Op

10p

1 Op

13p

13p

18p

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 11



DIODES AND RECTIFIERS ZENERS
TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE

AA116 £0.13 BA243 £0.38 BY206 £0.22 DK110 £0.36 Z344 £0.28 IN4009 £0.27
AA118 £0.13 BA244 £0.55 BY207 £0.22 GEX23A £0.08 IN345 £0.17 IN4148 £0.08
AA119 £0.14 BA316 £0.07 BYW11-600 ITT33 £0.08 IN461 £0.15 I N4150 £0.20
AA129 £0.10 BA317 £0.07 £2.60 ITT44 £0.08 IN659 £0.08 1N4154 £0.22
AA144 £0.11 BA318 £0.07 BYW11-800 ITT210 £0.75 IN821 £0.35 IN4446 £0.15
AAY30 £0.18 BAV10 £0.09 £3.25 ITT920 £0.11 IN823 £0.55 IN4448 £0.09
AAY32 £0.18 BAV19 £0.11 BYW11-1000 ITT921 £0.12 IN825 £0.65 IN4517 £0.12
AAY33 £0.20 BAV20 £0.12 £4.00 ITT922 £0.13 IN914 £0.08 IN5172 £0.19
AAY43 £0.20 BAW49 £0.17 BYW12-100 177923 £0.20 IN916 £0.08 IN5176 £0.30
AAZ13 £0.35 BAX13 £0.07 £2.00 ITT2001 £0.12 IN1183R £1.00 IN5233A £0.30
AAZ15 £0.25 BAX16 £0.08 BYW12-200 ITT2002 £0.13 IN1188 £2.50 IN5400 £0.15
AAZ17 £0.20 BAY31 £0.17 £2.25 ITT2003 £0.25 IN1190 £2.75 IN5401 £0.17
BA100 £0.20 BAY36 £0.28 BYW12-400 0A10 £0.60 INI1194 £1.25 IN5402 f0.18
BA102 £0.20 BAY38 £0.28 £2.65 0A47 £0.15 IN1194A £1.30 IN5404 £0.19
BA111 £0.30 BAY44 £0.17 BYX10 £0.30 0A85 £0.20 IN1196 £1.80 IN5406 £0.25
BA115 £0.17 BAY71 £0.18 BYX97-600 0A90 £0.09 IN1198A £2.75 IN5407 f0.30
BA127 £0.22 BAY72 £0.22 £3.90 0A91 £0.09 IN1201A £0.80 IN5408 £0.45
BA130 £0.11 BAY74 f0.19 BYX97-1200 0A95 £0.11 IN3492 £0.88 1544 £0.08
BA133 £0.28 BB103 £0.35 £4.35 0A200 £0.11 IN3493 £0.95 15120 £0.16
BA138 £0.25 BB104 £0.44 BYX99-600 0A202 £0.15 IN3595 £0.33 IS121 £0.16
BA142 £0.19 BB105A £0.33 £1.55 0A211 £0.27 IN3602 £0.17 15130 £0.11
BA144 f0.14 BB105B £0.33 BYX99-1200 OAZ200 £0.30 IN3604 £0.17 15131 £0.11
BA145 £0.20 BB105G £0.40 £1.80 0A2201 f0.30 IN3766 £3.95 IS132 £0.25
BA154 £0.11 BB109 £0.40 CL1506 £0.95 OAZ204 £0.30 IN3766R £4.00 15134 £0.25
BA155 £0.13 BB139 £1.25 CL1507 £1.05 OAZ206 f0.30 IN3768R f4.75 15136 £0.45
BA156 £0.16 BY103 £0.55 CV7047 £0.70 OAZ209 £0.30 IN3826 £1.35 1S420 £0.80
BA157 £0.32 BY126 £0.32 CV7071 £0.55 OAZ212 £0.30 IN4001 £0.07 15421 f0.85
BA158 £0.42 BY127 £0.39 CV7130 £0.28 OAZ237 £0.30 IN4002 £0.08 15423 f0.90
8A159 £0.55 BY133 £0.35 CV7641 £0.55 OAZ241 £0.30 IN4003 £0.09 15425 f0.95
BA182 £0.22 BY134 £0.33 DD000 £0.17 OAZ244 £0.20 IN4004 £0.09 1S427 £1.10
8A201 £0.10 BY182 £1.65 D1300A £0.50 OAZ245 £0.20 IN4005 £0.11 IS429 £1.45
BA202 £0.10 8Y189 £3.75 DK13 £0.24 OAZ270 £0.20 IN4006 £0.12 15940 £0.07
BA203 £0.13 BY190 £3.70 DK14 £0.24 TV12 £0.17 1N4007 £0.13 IS941 £0.08

IS961 £0.16

RECTIFIER DIODE FINDER CHART

P.I.V.

AMPS
50V 100V 200V 400V 600V 800V 1000V 1200V

1 AMP IN4001 1N4002 IN4003 IN4004 IN4005 IN4006 IN4007 8Y127

3 AMPS I N5400 IN5401 IN5402 IN5404 IN5406 IN5407 IN5408 -
6 AMPS BYW11-600 BY1N11-800 BYVV11-1000

10 AMPS 15420 1S421 1S423 IS425 15427 IS429

15 AMPS BYW12-100 BYW12-200 BYW12-400 BYX99-600 BYX99-1200

47 AMPS BYX97-600 BYX97-1200

 NB. BYW11 & BYW12 ARE FAST RECOVERY RECTIFIERS.

ZE NE 118-400mW - 12p ZENERS-2.5W-65p
BZX83 C2.7 BZX70 C7V5
BZX83 C3.0 BZX70 C8V2
BZX83 C3.3 BZX70 C9V1
BZX83 C3.6 BZX70 C10
BZX83 C3.9 BZX70 C11
BZX83 C4.3 BZX70 C12
BZX83 C4.7 BZX70 C13
BZX83 C5.1 BZX70 C15
BZX83 C5.6 BZX70 C16
BZX83 C6V2 BZX70 C18
BZX83 C6V8 BZX70 C20
BZX83 C7V5 BZX70 C22
BZX83 C8V2 BZX70 C24
BZX83 C9V1 BZX70 C27
BZX83 C10 BZX70 C30
BZX83 C11 BZX70 C33
BZX83 C12 BZX70 C36
BZX83 C13 BZX70  C39
BZX83 C15 BZX70 C43
BZX83 C16 8ZX70 C47
BZX83 C18 BZX70 C51
BZX83 C20 BZX70 C56
BZX83 C22 BZX70 C62
BZX83 C24 BZX70 C68
BZX83 C27 BZX70 C75
BZX83 C30
BZX83 C33
BZX83 C36 ZENERS-SW- 76p
BZX83 C39 BZV40 C3V3

BZX83 C43 BZV40 C3V6

BZX83 C47 BZV40 C3V9
BZV40 C4V3

ZENERS-1W - 19p BIV40 C4V7
N4728A 3.3 BZV40 C5V1
N4729A 3.6 BZV40 C5V6
N4730A 3.9 BZV40 C6V2
N4731A 4.3 BZV40 C6V8
N4732A 4.7 BZV40 C7V5
N4733A 5.1 BZV40 C8V2
N4734A 5.6 BZV40 C8V7
N4735A 6.2 BZV40 C9V1
N47364 6.8 BZV40 CI OV
N4737A 7.3 BZV40 CI 1V
N4738A 8.2 BZV40 C 1 2V
N4739A 9.1 BZV40 C15V
N4740A 10 BZV40 C33V
N4741A 11 BZV40 C68V
N4742A 12 BZV40 C120V
N4743A 13
N4744A 15
N4745A 16
N4746A 18
N4747A 20
N4748A 22
N4750A 27
N4751A 30
N4752A 33
N4753A 36
N4754A 39
N4755A 43
N47564 47
N4757A 51
N4758A 54
N4759A 62

ZENERS-1.5W - 30p
BZY97 C3V9
BZY97 C4V7
BZY97 C5V6
BZY97 C6V8
BZY97 C8V2
BZY97 Cl OV
BZY97 C12V
BZY97 Cl 5V
BZY97 Cl 8V
BZY97 C27V
BZY97 C33V

ZENERS-20W - 95p
BZY93 C6V8
BZY93 C7V5
BZY93 8V2
BZY93 9V1
BZY93 10
BZY93 11
BZY93 12
BZY93 C 1 3V
BZY93 15
BZY93 16
BZY93 18
BZY93 20
BZY93 22
BZY93 24
BZY93 27
BZY93 30
BZY93 33
BZY93 36
BZY93 39
BZY93 43
BZY93 47
BZY93 51
BZY93 56
BZY93 62
BZY93 68
BZY93 75

MULLARD SIEMENS
AND

SESCOSEM

BR I RECTIFIERSDGE
TYPE

W005 T1005 5O,
CASE PRICE

£0.28
TYPE
S02

RATING
2A 200v

CASE
Case

PRICE
£0.48

TYPE
PWO1

RATING
6A 100v

CASE
Case

PRICE
£0 95

VV01 lA 100V Case f0.30 SO4 2A 400v 4 £0.60 PW02 6A 200v 7 £097
W02 1.4 200v 1 £0.32 S06 2A 600v £0.70 PW04 6A 400v £1 08

W04 1A 400v £0.40 S08 2A 800v [0.84 PWO6 6A 600v £1 18

W06 1A 600v [0.50 6A600 6A 600v Leads £1.35 PW08 6A 800v £1 28

.VM 18 1A 100v New Dual £0.44 BY164 1 4A 120v £0.75
VM 28 1A 200v in line £0.48 B40C1500 1 5A 100v Case £0.53 K005 25A 50v e2 20

VM48 1A 400v 2 £0.50 B40C3200 3 2A 100v 5 & 6 £1.20 K01 .25A 100v Case £2 37

5005 2A 50v £0.39 B80C1500 1 5A 200v £0.82 K02 25A 200v 8 £2 75

501 2A 100v £0.44 B80C3200 3 2A 200v £1.25 K04 25A 400v £340
BY179 £0.90 PW005 6A 50v £0.90 KO6 25A 600v £3.99

0

.1.. *No

_J

0 0 ti

0

t

CRICKLEWOOD
12 01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



THYRISTORS
TYPE RATING CASE PRICE

POWER THYRISTORS
C106At 4A 100v Plastic £0.38
C1061ilt 4A 200v Plastic £0.44'TIC44t 0.6A 30v T018 £0.35 C106Ct 4A 300v Plastic £0.48

*TIC46t 0.6A 100v TO18 £0.50 C106Dt 4A 400v Plastic £0.54
-TIC47t 0.6A 200v T018 £0.73 C116A 8A 100v Plastic £0.47
-2N5060 0.5A 25v T018 £0.32 C11613 8A 200v Plastic £0.54
2N5061 0.5A 50v T018 £0.33 C I 16C 8A 300v Plastic £0.61
2N5062 0.5A 100v T018 £0.40 C116D 8A 400v Plastic £0.68
2N5063 0.5A 150v T018 £0.43 C116M 8A 600v Plastic £0.80
2N5064 0.5A 200v 1018 £0.45 C126A 12A 100v Plastic

C 126B
£0.63
£0.7012A 200v Plastic

C126C 12A 300v Plastic £0.80
'BstB0126 1.2A 400v Plastic £0.74 C126D 12A 400v Plastic £0.90
-BstB0140 1.2A 600v Plastic £1.05 C126M 12A 600v Plastic £1.07

BH1101 rrN

-BstB0146
BstB0206
BstB0213

1.2A 700v Plastic
4.7A 100v M478
4.7A 200v Plastic

£1.37
£0.72
£0.82

LOW COST
HIGH STANDARDS

BstB0226 4.7A 400v Plastic £0.92 °-1 THIS PORTION OF LEADS

BstB0240 4.7A 600v Plastic £1.25 FREE OF FLASH 1
CATHODE

ANODE 0BstB0246 '4.7A 700v Plastic £1.48 841802 swim CI 67

BT106 Stud Mounting £1.10 GATE .
1165

PLASTIC T066
FROM TEXAS INST.

QUALITY AND
RELIABILITY

MECHANICAL iNTERCHANGFABILITV OF THE
PLASTIC PACKAGE WITH TOG, OD I LINE

TRIACS-DIACS QUADRACS
TYPE
ST2 DIAC £0.22
BR 100 D Mullard £0.55

TRIACS
SC35D 3A 400v Stud Mounting £1.55
TC4/40 4A 400v Press Fitting £1.48
SC4OD 6A 400v Stud Mounting £1.56
SC45D 10A 400v Stud Mounting £2.09
BTVV37-600 12A 600v 1064 £3.63
BTW37-1 12A 1000v T064 £4.75
BT123 14A 500v T0127 £2.75
BTX94-200 25A 200v T048 £6.90
BTX94-400 25A 400v T048 £9.50
BTX94-600 25A 600v T048 £12.50
40512 Quadrac £1.70

POWER TRIACS AT UNBEATABLE PR ICES
TIC206D Plastic T066 400v 4A £0.72 FROM
TIC225D Plastic T066 400v 6A £0.77
TIC226D Plastic T066 400v 8A £0.82 TEXASTIC236D Plastic T066 400v 12A £0.93
TIC246D Plastic TO66 400v 16A£1.21 INSTRUMENTS
TIC253D Plastic T03 400v 20A £1.87
TIC263D Plastic T03 400v 25A £2.20
PLASTIC T066 PLASTIC T03

KA, TL.:66 IL NF

THIS PORTION OF LEADS `12)0
GHEE OR FLASH

MAIN TERMINAL
MAIN TERMINAL 2

GATE c. I , 965

VOLTAGE REGULATORS

TYPE DESCRIPTION PRICE
LM309KC 1A 5v Reg Pos TO3 £1.95
LM317MP 500mA variable T0202 £1.35
LM3177 1.5A variable T0220 £2.20
LM317K 1.5A variable T03 £3.35
LM3201-5 1A 5v-ve 10220 £2.15
LM3207-12 1A 12v-ve 70220 £2.15
LM320T-15 1A 15v-ve 70220 £2.15
LM320T-24 lA 24v-ve TO220 £2.15
LM320MP-5 0.5A 5v-ve 10202 £1.15
LM320MP-12 0.5A 12v-ve 70202 £1.15
LM320MP-15 0.5A 15v-ve 10202 £1.15
LN1320MP-24 0.5A 24v-ve 70202 £1.15
LM323K 3A 5v+ve T03 £6.95
LM337T 1.5A negative variable ... £2.99
LM350K 3A version LM317K £6.45

 LM3407-5 1A 5v+ve 70220 £0.88
LM3407-12 1A 12v+ve 70220 £0.88
LM3407-15 1A 15v+ve TO220 £0.88
LM3407-24 lA 24v+ve TO220 £0.88
LM341P-5 5A 5v+ve T0202 £0.80
LM341P-12 5A 12v+ve T0202 £0.80
LM341P-15 5A 15v+ve 70202 £0.80
LM341P-24 5A 24v+ve T0202 £0.80
LM78L05CH 100mA 5v+ve TO5 £0.85
LM78L12CH 100mA 12v+ve TO5 £0.85
LM78L15CH 100mA 15v+ve 105 £0.85
LM78L24CH 100mA 24v+ve TO5 £0.85
LM7805KC 1A 5v+ve TO3 £1.75
LM7812KC 1A 12v+ve TO3 £1.75
LM7815KC 1A 15v+ve TO3 £1.75
LM7824KC 1A 24v+ve TO3 £1.75
LM78L05CZ 100mA 5v +veT092 £0.30
LM78L12CZ 100mA 12v+ve TO92 £0.30
LM78L15CZ 100mA 15v+ve TO92 £0.30
LM78L24CZ 100mA 24v+ve 7092 £0.30

ational
VOLtAGF REGULATOR SELECTOR GUIDE

ti32201,120S 24 003701 thISSOT S

1,120, IS

_L .4_ 1

USN* I/ 10202

A SELECTED RANGE FROM
NATIONAL SEMICONDUCTORS

MAKERS OF QUALITY
COMPONENTS

In cases of supply difficulty, we reserve the right
to supply an equivalent device from another
manufacturer at our own discretion.

- OuTPuT In

116.1.11m= INPUT 131

T0220/202 NEGATIVE REGS ONLY
THE SELECTOR
GUIDE INDICATES
THE RANGE OF
REGULATORS INPUT

NORMALLY KEPT
IN STOCK. AND
LISTS THEM IN
ORDER OF
THEIR RATINGS
FOR QUICK
REFERENCE.

COMMON.,3

N.B.
THESE PIN
CONNECTIONS DO
NOT APPLY TO THE
ADJUSTABLE BEGS
LM317, 337. 350
REFER TO VOLTAGE

GNO
REGULATOR HANDBOOK
AVAILABLE SEE P.18

COMMON

-OUTPUT

CND
,CAST

BOTTOM VIEW
TO -II Metal Can Package (H)

r oun,Lt '

VIEWED FROM
ABOVE

INPUT I.

OUTPUT

BOTTOM VIEW

INPUT

- OUTPUT 121

COMMON 131

INPEIT Eu

10220/202 POSITIVE REGS ONLY

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 13



INTEGRATED CIRCUITS
AY -3-8500
41-3.8710
CA3000
CA3001
CA3002
CA3005
CA3006
CA3007
CA3008
CA3012

BAN TV Games Chip G I
Tank Battle TV Game
Temp. Comp. Dill. Amp. DC to 30MHZ
Temp. Comp. Diff. Amp. LOZ out DC to 30MHZ
Temp. Comp. Dill. Amp.
RF Amplifier
RF Amplifier
Aud. Drrter for Class13 C/P
Wide Band Op. Am. Unty. GN. at 50MHZ
IF Ltg. Amp. 100KHZ to 20MHZ

E6.50
£21.95
£3.30
E4.26
£3.30
E2.50
£4.00
E4.15
£2.55
£1.85

CD4095
CD4096
£04097
CD40998
CD4510B
CD4511
CD4516
CD45188
C1345208
DM8131

Gated J.K Flip -Flop
Gated J -K Flip -Flop
Dual 8-1 Multiplexer
8 Bit Addressable Latch
Presettable Up/Down Counter IBCD)
Decade Counter/Driver 7 Segment
Presettable Binary Up/Down Counter
Dual BCD Up Counters
Dual Binary Up Counters
Hex. Comparator

£1.30
e1.30
[4.1311
[1.50
[1.20
£1.75
t2.10
£1.20
f1.20
£2.70

LM7812KC
LM7815KC
LM7824KC
LM78L05CZ
LM78L12CZ
LM78L15C2
LM78L24CZ
MC6137P
MC671 P
MC872P

Positive 3 Terminal 12 Volt Reg 14 103
Positive 3 Terminal 15 Volt Reg. IA TO3
Positive 3 Terminal 24 Volt. Reg. 14103
Positive 3 Terminal 5 Volt. fin. 1001i4 TO92
Positive 3 Terminal 12 Volt Reg. 100fiA 1092
Positive 3 Terminal 15 Volt. Reg. 1001. 1092
Positive 3 Terminal 24 Volt. Reg. 100fiA 1092
DTL Delay Line - Variable
Triple 3 -Input NAND/NOR Gate -ACTIVE Output
Quad 2 -Input NAND/NOR Gate- ACTIVE Output

f1.75
f1.75
£1.75
f0.30
E0.30
f0.30
E0.30
f2.75
£1.75
11 .75

CA3013 IF Ltg. Arne. with Disc.,. 100KHZ to 20MHZ f 1 .55 DM8280 Presettable Decade Counter C1.136 MC724P Quad 2 -Input NOR Gate C2.10
CA3014 IF sag. Amp. with Diwirn. 100KHZ to 20MHZ £2.20 DM8281 Presettable Binary Counter C1.136 MC789P Hex. Inverter ft .80

CA3018 Transistor Array £0.75 DM8288 Presettable Divide by Twelve Counter [1.66 MC79OP Dual J -K Flip -Flop £3.10
CA301BA Transistor Array £1.10 0.8300 4-8it Parallel -in -Out Shift Register £1.65 MC798P Dual 2 -Input Buffer 12.20
CA3020 Wide Band Pwr. Amp. 8MHZ/0.5W f2.20 DM8601 Retriggerable Monostable Multivibrator .£1.75 MC799P Dual Buffer £2.20
CA3020A Wide Band Pwr. Arno 8MHZ/1.CNV E2.50 DM9601 Retriggerable Monostable Multivibrator 01.75 MC832P Dual 4 -Input NAND/NOR Buffer ' £0.70
CA3021 Lo. Pwr. Video 4MW/2MHZ 8W £2.40 DM9097 Dual J -K Flip -Flop Common Clock 12k) £0.87 MC833P Dual 4 -Input Expander £0.70
CA3022 Lo. Pwr. Video 12.5MW/7.5MHZ 8W E2.20 DM9099 Dual J -K Flip -Flop Common Clock 16k1 f0.87 MC836P Hex. Invader E0.132

CA3023 Lo. Pwr. Video 35MW/160MHZ 8W £2.20 swot 8 -Input NAND Gate without RC E2.75 MC837P Hex. M.., with Fast Rise Time £0.82
CA3026 Dual Differential Amplifier E0.130 FJL151 BCD -Decimal Decoder E1.65 MC838P Synchronous 4 Bit Decade Counter C1.65

CA3028A Difl/Cascade Amp. DC to 120MHZ £0.90 F.1101 Dual 4 -Input Expander £1 .65 MC840P Hey Inverter without Input Diodes E1.65
CA3028B Premium Diff./Cascade Arno. DC to 120MHZ E1.26 FJN111 111 Dual 4in NAND £2.75 MC844P Dual 4 -Input NAND/NOR Power Gate f 0.70
CA3029 Wide Band Op. Amp. FT at 60MHZ £0.76 1005T1 5V -Voltage Reg.T03 SGS £2.25 MC848P Quad 2 -Input NAND/NOR Gate f 0.70
CA3029A Precision Wide Band Op. Amp. FT at 60M HZ f 0.90 LM114H High Gain Matched Dual Mono Lithic £2.75 MC848P Flo -Flop with Set and Clear f 1 10
CA3030 Wide Band Op. Amp. FT at 60MHZ E1.50 LM3014H Improved Operations. Amplifier 7099 f 0.50 MC849P Clued 2 -Input NAND/NOR - Fast Rise Time CO 70
CA30304 Premium Wide Band Op. Amp. FT at 60MHZ £2.20 LM301-8 Improved Operational Arno 8 Pin D.I.L £0.30 MC857P Quad 2 -Input NAND Buffer Gate 00.85
CA3033 High Pwr. 0/P Op. Amp. 1.2W E3.70 LM304 Negative Voltage Regulator £2.60 MC861 P Dual 4 -Input NAND/NOR Fast Rise Time £0.85
CA3034 Phase Detector £2.75 LM307N General Purpose Compensated Op. Amp. £0.50 MC1035P Triple Line Receiver ft .90
CA3035 Ultra. Hi. Gain 3 Amp. ARR. 12906 at 40KHZ E1.95 LKI308H Super Gain Op. Amp. T05 Multi -Lead £1.20 MC1327P Dual Chrome Demodulator Et .70

CA3036 Dual Darlington Array £1.21 LM308N Super Gain Op. Amp. 8 Pin D.I.L 10.95 MC1330P 3rd IF and Video Detector £1.10
CA3038 Operational Amplifier E2.90 LM309KC 5 Volt. Regulator IA TO3 Case £1.95 FACI352P TV Vid. IF Amp. £1.20
CA3038A Operational Amplifier E4.10 LM317K AISO available in other cases. See p.13 £3.35 MC1433G Operational Amo Non -Comp. f 3.65
CA3039 Diode Array £0.77 1803189 - High Slew Rate Op. Arop. £2.45 NIC1435G Operational Amp. Non-Cornp. E2.20
CA3040 Wide Band Amp. DC to 200MHZ £3.75 LM3201-5 1.00 Amp. Negative 5 Volt. Reg. 10220 £2.15 MC1439G Power Booster/Drivers f 1 75

CA3041 1V Sound Section/Driver - Tubes £1.86 LM320T-12 1.00 Arno Negative 12 Volt. Reg. 10220 £2.15 MC1440G Operational Amplifier E1.85
CA3042 TV Sound Section Dvr. Trans. £1-05 LM320T-15 1.00 Amp. Negative 15 Volt. Reg 10220 £2.15 MC1456G Op. Amp. Internally CoMpensated E2.75
CA3043 FM Receiver System to 20MHZ £2.20 LM320T-24 1.00 Arno Negative 24 Volt. Reg. T0220 £2.15 MC1463R Neg. Voltage Reg. IA to -40V. £3.90
CA3045 5 VHF Trans. Arr. DC to 120MHZ £1.00 LM320MP-5 0.5 Amp. Negative 5 Volt. Reg. 10202 E1.15 MC1468L Dual 115V. Tracking Reg. £3.85

CA3046 5 Transistor Array 1npn) £0.77 LM320MP-12 0.5 Amp. Negative 12 Volt. Reg.10202 11.15 MC1469R Positive Voltage Reg. IA 2.5V. 37V. E3.10
CA3047 Medium Pwr. Op Amp. 0.75W £2.20 LM32OMP-15 0.5 Amp. Negative 15 Volt. Reg.10202 f1.15 MC1488L Quad Lie Driver £0.25
CA3047A Premium Medium Pwr. Op. Amp. 0.75W 1330 LM320MP-24 0.5 Amp. Negative 24 Volt. Reg. T0202 11 .15 MC1495L Linear Four -Quadrant Multiplier Chip £5.50

CA3048 Quad -Low Noise Amp. NF 0.608 £2.56 LM323K Five Volt. 3 Arno Regulator £8.95 *MC I 529G DO. Video Amplifier E7.10
CA3049 Dual Differential Amp. 01.96 LM324 Quad op Amp £0.75 MC4024P 0.1 Voltage Controlled Multivibrator £2.20
CA3050 Dual Differential Amp. E2.88 LM339N Quad Comparator £0.80 MC 140004E See CD4000 Series CMOS
CA3051 Dual Differential Amp. E1.83 LM3401'.5 Positive 3 Terminal 5 Volt. Reg. IA TO220 £0.88 MM5314 Digital Clock 1C or 24 lir. or 6 Digits £4.60

 CA3052 Quad -Audio Preamps 300KHZ BW £1.78 LM3401-12 Positive 3 Terminal 12 Volt. Reg. I A TO220 10.88 MM5316 Digital Clock 1C as above and Alarm 140 Pin) £4.60
CA3053 DM /Caxade Amp. 10.77 LM3407-15 Positive 3 Terminal 15 Volt. Reg 14 70220 £0.88 MM5330N 4} Digit Digital Voltmeter Chip 14.20
CA3054 Dual Differential Amp. f1.10 LM340T-24 Positive 3 Terminal 24 Volt. Reg. 1410220 £0.88 NE555 Precision Timer £0.33
CA3059 Zero Voltage Trigger S.C.R.. Triac £2.10 1.34-1P-5 Positive 3 Terminal 5 Volt. Reg 5410202 £0.80 NE556 Dual Precision Timer £0.65
CA3062 Photo Det and Pwr. Arno 100MA 0/P f3.76 LM341P-12 Positive 3 Terminal 12 Volt. Reg. 54 70202 £0.80 NE558N Quad Timer £1 98

CA3064 Aft. System. Gen. Purpose and TV 01.10 LM341P-15 Positive 3 Terminal 15 Volt. Reg. 5410202 £0.80 NE580 Phase locked Loop C4.50
CA3065 Sound IF Amp. Del. DC Vol. Cont. E1.10 LM341P-24 Positive 3 Terminal 24 Volt. Reg. 54 70202 f0.80 NE561 Phase Locked Loop £4.50
CA3068 TV Video IF System f3.80 LM348N Quad 741 Operational Amplifier £0.95 NE582 Phase locked loop £4.50
CA3070 TV Chrome Sig. Proc. £1.90 LM358N Low Power Dual Operational Amplifier E0.80 NE565 Phase Locked Loop £1.39
*CA3071 TV Chrome Amp. f1.90 LM360N High Speed Comparator E3.00 NE567 Voltage Controlled Oscillator E1.75
CA3072 TV Chrome Demod. f1.90 LM370N AGC/Souelch Amplifier 14 Pin [3.30 NE567 Tone Decoder Phase Locked Loop f1.90
CA3075 FM -IF Amp/Limited Det. E1.70 LN1371H Integrated RF/IF Amplifier £2.35 NE571N Compandor E4.95
CA3076 Hi -Gain IF Amp/Limiter f2.12 LM350K 3 Amp. Version LM317. See p.13 E6.45 SAS560 Switching Amp. for 4 Ch. Touch Switch E2.70
CA3080 Op. Transconductance Amp. £0.85 LM373N AM/FM/SS8 Strip 114 Pin) £3.35 SASS570 Switching Amp. dor 4 Ch. Touch Switch E2.70
CA30804 Op. Transductance Arno £2.10 LM374N AM/FM/SSB IF Video Amp. £3.35 SAS580 Touch tuner amplifier 12.40

CA3086 Transistor Array IN -P -NI C0.60 LM377N Dual 2W Power Amp. E1.80 6A5590 Touch tuner amplifier E2.40
CA3088F AM Receiver Sub Sys. Network E1-87 LM378N Dual 4W Audio Arno E2.40 SN7400N Quad 2 Input NAND £0.17
CA3089E FM -IF System £2.90 LM379S Dual 6. Audio Amp. £4.25 SN7401N Quad 2 Input NAND 0/C £0.17
CA30900 FM stereo Multiplex Decoder C4.40 LM380N-8 0.6 Watt Audio Amplifier 8 Pin 131.L £0.98 SN7402N Quad 2 Input NOR E0.17

CA3130 FET Operational Amplifier C1.06 LM380N-14 2 Watt Audio Power Amp. 14 Pin D.I.L. £1.06 S14740311 Quad 2 Input NAND 0/C £0.17
CA3I 40 FET Operational Amplifier £1.04 LM381AN Low Noise Dual Pre -Amp. D.I.L. Package £2.70 SN7404N Hex. Inverter £0.17
CD4000 Dual 3 -Input NOR gate plus Inverter LM381N Low Noise Dual Pre -Amp. £1.89 SN7405N Hex. Inverter 0/C 00.22
CD40018 Quad 2 -Input NOR Gate 00.22 LM382N Low Noise Dual Pre -Amp. £1 .32 S1974069 Hex. Inverter/Buffer 30V. 0/P. E0.513

CD4002 Dual 4-Inpui NOR Gate C0.22 LM384N 5 Watt Audio Amp. £1.55 SN7407N Hex. Buffer 30V. 0/P E0.55
C04006 10 -Stage Static Shift Register 01.26 LM386111 Low Voltage Audio Amp. C13.85 SN7408N Quad 2 Input and Gale E0.22

CD4007 Dual Complementary Pair Plus Inverter 00.22 LM387N Low Noise Dual Pre -Amp. E1.10 SN7409N Quad 2 Input and Gate f 0 22
CD40088 4 -Bit full Adder with Parallel Carry f0.99 LM388N 1.5 Watt Audio Amp. £1.00 0974109 Triple 3 Input NAND E0.20
CD4009 Hex Buffer/Converter lInvertingl EOM LM389N Low Volt. Aud. pwr. amp. with NPN trap array £1.00 sN7411N TnpIe 3 Input and Gate E0.26
C134010 Hex Buffer/Convener (Non -Inverting) EOM LM555CN See NE555 atimer £0.33 SN7412N Triple 3 Input NAND 0/Circuit E0.20
0040118 Quad 2 -Input NAND Gate 10.22 LM565CN See NE565 £1.39 SN74 I 3N Dual 4 Input NANO Schmitt f0.38
CD4012 Dual 4 -Input NAND Gate C0.22 LM701B Operational Amplifier TO99 E2.99 SN7414N Hex. Schmitt Trigger £0.60
CD40138 Dual "D" Flip -Flop with Set/Reset £0.52 Lfv170IC Operational Amplifier TC99 £2.99 SN7416N Hex. Invader/Buffer 15V. 0/C 00.38
CD4014 8 -Stage Static Shift Register E1.00  LM702C Wide Band D.C. Amp. Cornmercla11099 E0.131 SN7417N Hex. Buffer 15V. 0/C £0.36
CD4015 Dual 4 -Stage Static Shift Register 01 .06  LM703LN IF Limiting Amplifier " E1.15 SN7420N Dual 4 Input NAND E13.22

CD4016 Quad Bilateral Switch £0.52 LM709 Operational Amplifier TO5 Multi Lead £0.70 0974239 Expandable Dual 4 Input NOR Gate £0.32
CD40178 Decade Counter/Divider E1.06 LM709-8 Operational Amplifier 8 Pin D.I.L. £0.50 SN7425N Dual 4 Input NOR -Strobe f0.32
CD4018B Presettable Divide -Bo "N" Counter E1.06 LM709-14 Operational Amplifier 14 Pin O.I.L. £0.49 SN74279 Triple 3 Input NOR £0.32
CD40198 Quad AND -OR Select Gate £0.52 LM710 Differential Comparator TO5 10.87 SN7430N 8 Input NAND 00.22
CD40208 14 -Stage Binary Ripple Counter Et .15 LNI710-14 Differential Comparator 14 Pin D.I.L f0.84 SN7432N Quad 2 Input OR f0.30
CD4021 8 -Stage Static Shift Register £1.05 LM711CN Differential Comparator - Dual 14 D.I.L. f0.72 SN7437N Quad 2 Input NAND Buffer 00.38
CD4022B Divide -by -8 Counter/Divider E1.00 LM723C Precision Voltage Reg. 105 £0.75 SN7438N Good 2 Input NAND Buffer 0/C 00.32
CD4023B Triple 3 -Input NAND Gate £0.22 LM723C-14 Precision Voltage Reg. 14 Pin D.I.L. f0.45 SN7440N Dual 4 Input NAND Buffer f0.20
CD40248 7 -Stage Binary Counter C0.76 LM726 Temp. Controlled Dill. Pair 1099 £5.80 SN7441 AN BCD to Decimal Decoder/Dover 00.84
CD402513 Triple 3 -Input NOR Gate £0.22 LM741t Compensated Op Amp. TO5 f0.70 SN7442N BCD -Decimal Decoder f0.78
CD4027B Dual J -K Master Slave Flip -Flop EOM LM741C-8 Compensated Op. Amp. 8 D.I.L £0.30 SN7445N BCD -Decimal Decoder 30V. 0/C E1.40
CD4028B BCD -TO -Decimal Decoder 10.92 LM741C-14 Compensated Op. Amp. 14 D.I.L. £0.30 SN7446AN BCD -Seven Segment Decoder 30V. £0.90
CD4029B Presettable Up/Down Counter E1.10 LM747CN 14 Pin D.I.L. Dual Comp. Op. Amp. £0.99 SN7447AN BCD -Seven Segment Decoder 15V. £0.80
CD4030 Goad Exclusive -OR Gate E0.64 LM748-8 Operational Amp. 8 D.I.L. £0.50 SN7448N BCD to 7 Segment Decoder/Driver £0.80
CD403113 64 -Stage Static Shift Register E2.26 LM748-14 Operational Amp. 14 0.1.L £0.50 SN7450N Dual -2 -Wide -2 -Input A/0/Inv. £0.22
CD40358 4 -Stage Parallel IN/OUT Shift Register [1 .30 LM716 National Semiconductor I/C Op. Amp £1.00 097451 N Dual -2 -Wide -2 -Input NO/Inv £0.22
CD4037 Triple AND/OR Bi-Phase Pairs E1.20 1M900 Buffer £0.50 SN7453N 4 -wide 4/0/1 £0.22
CD4041B Quad True/Complement Buffer E0.86 LM911 4.Input or NOR Gate £0.50 SN7454N 4 -wide NO/1 £0.22
CD4042B Quad Clocked -0- Latch E0.813 LM921 00012 -Input Gate Expander £0.50 SN7460N Dual 4 -Input Expander £0.22
CD4043 Quad 3 -State NOR R/S Latch 11.06 LK4923 J -K Flip -Floe £0.50 SN74 ION J -K Flip -Flop Edge Trig. a. Gate £0.46
CD4044 Quad 3 -State NAND R/S Latch E1.00 LM1303N Stereo Pre -Amp. 10-70°1 MC1303 £1 1 5 5N7472N J -K Flip -Flop and Gated M.S. FF PS/CL E0.30
CD4045 21 -Stage Counter f1.76 LNI13045 F.M. Multiplexer Stereo Demodulator [1.52 SN7473N Dual .1-K Flip-flop 00.44
CD4046B Micropower Phase -Locked Loop £1.50 LM1305N F.M. Multiplexer Stereo Demodulator [1 .52 SN7474N Dual D- Type Flip -Flop £0.32
C040478 Monostable/Astable Multivibrator £0.95 *La/11307N F.M. Multiplexer Stereo Demodulator £1.22 SN7475N Quad Latch E0.130

C04049 Hex. Buf/Con. drimg.) £0.55 .I.M1310N Stereo Demodulator MC1310 £2.10 SN7476N Dual J -K Flip -Flop C0.45
C0405013 Hex. Buf./Con. Non -Inverting £0.56 LM1351N F.M. Detector Limiter and Audio Pre -Amp. £1.30 SN7480N Gated Full Adder £0.60
CD40518 Single 8 -Channel Multiplexer E0.85 LM1458N Dual Comp. Op An-11,10-70°18 Pin D.I.L. E0.45 SN7481N 16 Bit Memory E1.00
CD405213 Dual 4 -Channel Multiplexer E0.85 LM1496N Balanced MOD/Demodulator 10-70°I 00.97 SN74132N 2 Bit Binary full Adder f0.80
CO40538 Triple 2 -Channel Multiplexer £0.85 1M1800N PLL Demodulator £1.94 51117483N 4 Bit Binary Full Adder E1.06
CD4054 4 -Line LIO-XTAL Display Driver E1.413 LM18013N Mono Lithic TV Sound System E2.10 SN7484N Gated Input 16 Bit Memory 01 .35

004055 BCD 7 Segment Decoder/Driver £1.86 LM1812N Ultrasonic transceiver C6.20 SN7485N 4 Bit Comparator [1 .35
CD4056 BCD 7 Segment Decoder/Driver £1.86 LM1820N AM Radio £1.16 SN7486N Quad Exclusive OR t0.313

CD4059 Programmable Divide -Ely -N Counter £6.00 LM1828N Chrome Demodulator £1.90 SN7489 64 Bit Ram £2.45

CD40608 12 -Stage Counter and Oscillator £1 .16 1A11830N Fluid level doctor £1.90 SN7490AN Decade Counter £0.45

CD4O63 4 -Bit Magnitude Comparator 01.35 1M1841N F.M.Detector Limiter f 1 .90 SN7491AN 8 Bit Shift Register SISO EOM
CD4066B Clued Bilateral Switch £0.75 LM1845N TV Signal Processor £1.50 SN7492N Divide -By -12 Counter £0.45

CD4067 1.16 Multiplexer C4.66 LM I8489 Chrome Demodulator £1.98 SN7493N 4 Bit Binary Counter £0.45

C04068 8 Input NAND Gate 00.27 IN11850N Ground Fault Interrupter £1 .90 SN7494N 4 Bit Shift Register PISO £0.90

C1340698 Hex. Inverter 00.24 LM1889N TV video modulator E4.90 SN7495N 4 Bit Shift Register PIPO E0.76

C13407013 Quad Exclusive or Gate 2 Input f0.85 LM29079-8 F to V converter E1.80 SN7496N 5 Bit Shift Register PIPO £0.70

CD40718 Quad 2 Input or Gate 00.24 LM2917N-8 F to V converter and rimer E1.80 SN7497N 6 Bit Binary Counter £1.95

CD4072 Dual 4 Input or Gate if0.27 LM3301N Quad Amplifier £0.60 SN74100N Dual Quad Latch E1.40

CD40738 Triple 3 Input NAND Gate £0.24 LM3302N Quad Comparator £0.55 SN74107N 0.13-K Flip.Flop 10.35

CD4075B Triple 3 Input NOR Gate 00.24 LM3401N Quad Amplifier £0.55 SN74118N Hex. S -R Latch £0.95

CD40768 Quad -0" Type Flip -Flop £0.99 LM3900N Guad Amplifier D.I.L. 14 Pin £0.68 SN74119N H.. S -R Latch £1.40

CD4077 Quad Exclusive NOR Gate 10.70 LM3905N Precision Timer U1.15 SN74148 8/3 Priority Encoder £1.35

CD4078 8 Input NOR Gate f0.27 LM3909N Led Flisher/Oscillator D.I.L 8 Pin £0.78 597412111 Monostable Multivibrator £0.28

CD40818 Quad 2 Input and Gate £0.24 LM3911N Temperature Controller £1.10 SN74122N Monostable Multivibrator £0.55

CD4082 Dual 4 Input and Gate E0.27 LM4250CN Programmable Op. Amp. £1 .30 SN74123N Dual Monostable Multivibrator £0.55

CD4005 Dual 2 Wide 2 Input 401 Gate f0.89 LM7BLO5CH 5 Volt. Regulator 105 100.4 Positive [0.85 SN74125N Trimate Guad Buffer £0.45

C174086 Expendable 4 Wide 2 Input 401 Gate £0.89 LM78L12CH 12 Volt. Regulator 105 100mA Positive . Min SN74141 N BCD -Decimal Decoder/Driver E0.85

C040898 Binary Rate Multiplier f2.10 LM7131.15CH 15 Volt. Regulator 105 10OrnA Positive COM SN74145N BCD to Decimal Dec/Dover E085

CD40938 Quad 2 Input NAND Schmitt Trigger f 1 .60 I M7824CH 24 Volt. Regulator T05 100mA Positive MIS SN74150N 16 Bit Data Selector £1.20

C04094 8 ElitSerial Parallel Holding 8. Register E2.30 LM78051(C Positive 3 Terminal 5 Volt. Reg. IA 103 C1.76 SN74151N 8-13o Data Selector £0.78

CRICKLEWOOD
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INTEGRATED CIRCUITS
SN741539 Dual 4 tol-Line Selector
SN74154N 4-16 Line Decoder
SN74I 559 Dual 2 and 4 Demultiplexer
SN74157N Quad 2 Input Data Selector
SN74160AN Synchronous Decade Counter
SN7416 1 AN Synchronous Binary Counter

£0.76
[1.20
£0.70
10.78
£1.10
£1.10

SN74162AN Synchronous Decade Counter [1 .10
SN74163AN Synchronous Binary Counter £1 .10
SN74164N 8 Bit Shift Register SIPO £1.35
SN74165N 8 Bit Shitt Register PISO £1.35
SN74167N Synchronous Decade Decimal Rate Multiplier £2.50
SN74174N Hex D -Type Flip -Flop Quad E1.00
SN74I 75N Quad 0 -Type Flip -Flop Hex £1.00
SN74I 769 Decode Counter £0.90
SN74177N Binary Counter £0.90
SN741809 8 Bit Parity Generator £1.00
SN7418IN 4 Bit Arithmetic Logic Unit E2.00
SN74 1 82N Carry Look Ahead £0.80
S974184N BCD to Binary Converter [1.50
SN74185AN BCD to Binary Converter E1 50
SN74188AN 256 Bit Field Prop Rom £3.25
SN741899 TRTel State 84 Bit Ram IDM85991 £2.60
SN7419014 Synch. Decade Up/Down Counter E1.40
SN74191N Synchronous Binary Up/Down Counter E1.20
SN74192N Reversible Decade Counter £1.20
SN74193N Reversible Binary Counter £1.20
SN74196N Decade Counter £1.20
SN74197N Binary. Counter E1.00
SN74198N Parallel In and Out 8 Bit Shift Reg. E2.00
SN74199N Parallel In and Out 8 Bit Shift Reg. £2.00
SAJII0 Frequency divider for electronic organs E2.10
504IP FM if amplifier & demodulator £1.35
S042P Mixer to 200Mfix £1.35
SN74HOON High Speed M. £0.55
SN74H0 I N High Speed TTL £0.55
SN740H04N High Speed TTL £0.60
SN74H05N High Speed TTL £0.60
SN74H109 High Speed TTL £0.55
SN74H1IN High Speed TTL £0.65
SN74H2ON High Speed TTL E0.55
SN74H2 I N High Speed TTL £0.65
SN74H3ON High Speed TTL £0.55
SN75H4ON High Speed TTL £0.55
SN74H51N High Speed TTL £0.55
SN74H5319 High Speed HI £0.55
51,174H54N High Speed TTL E0.55
SN74H559 High Speed TTL £0.65
SN7411609 High Speed TTL £0.55
SN74H62N High Speed TTL £0.55
SN74500 Schottky TTL E17.77
SN74503 Schottky TTL £0.77
SN74504 Schottky TTL. £0.94
SN74S10 Schottky TTL £0.77
SN74S20 Schottky TTL £0.77
SN74S40 Schottky TTL £0.77
SN74564 Schottky TTL £0.77
SN74S65 Schottky TTL f0.77
SN745112 Schottky TTL £1.70
SN74S114 Schottky TTL C1.70
SN745140 Schottky TTL £1.30
SN745262 Schottky TTL £12.50
SN74100 Low Power TTL £0.55
SN74102 Low Power TTL £0.55
SN74L04 Low Power TTL £0.60
SN74147 Low Power TTL £4.00
SN74L74 Low Power TTL £0.90

Low Power TTL £3.50
0974193 Low Power M. £2.75
SN75451BP Dual Peripheral Drivers £0.70
SN75452BP Dual Peripheral Drivers £0.70
74CMOS 74L5 See Page 19

SN7600 I N 1 Watt Power Amplifier £1.30
SN76003N Audio Amp & HT Sink 4W, 35V, 15R £2.38
SN76008KE 10 Watt Audio Amp 5 Pin £1.60
SN76013N Audio Amp and HT Sink 4W, 24V. BR £1.50
SN76012ND As above. no HT Sink £1.30
SN76013ND 10 Watt Audio Amp. 5 Pin £1.60
SN76023N Audio Amp, and HT Sink 4W, 24V, OR £1.50
SN76023ND As above. without HT Sink [1 .30
SN76033N Audio Amp and HT Sink [2.35
SN76110N Stereo Demodulator £1.30
SN76 I 15N Stereo Demodulator £1.65
SN76116M Stereo Decoder (Radiograrnl £1.80
SN76131N Dual Preamplifier V1.30
SN76226N Colour (Pal/ Decoder £1.68
SN76227N Colour (Pal/ Decoder E1.30
SN76228N Colour (Pall Decoder £1.55
SN76530N Video IF £0.82
SN76532N Line Frame Processor (Spares Onlyl £1.55
SN76533N line Frame Processor (Spares Onlyl £1.30
SN76544N Line Frame Processor £1.60
SN76545N Line Frame Processor £1.80
SN76546N Line Frame Processor £1.58
SN76550-2 Tuner Control Voltage Stabiliser £0.38
SN76552-2 Tuner Control Voltage Stabiliser E0.57
SN76570N Video IF E1.80
SN76620AN Sound IF £0.99
SN76650N Video IF E1.20
SN76660N Sound IF £0.66
SN76666N Sound IF £0.99

5161OC RF Amplifier £2.75
5161 I C RF Amplifier E2.75
SL612C IF Amplifier £2.75
S1620C Vogad £3.85

SL621C AGC Generator £3.75
SL623C AM Det. & AGC Amp. n SSB Demod. E6.25
SL630C AF Amplifier E2.60
SL640C Double Balanced Modulator £4.40
SL641C Receiver Miner E4.40
SL701C Operational Amplifier £2.50
TAA263 100mW.A.F. Amp By £1.35
TAA300 1WAF Amplifier 4.5 - 9V £3.70
TAA320A MOS IF Preamplifier £1.15
TAA350A Wide Band Differential Amp £3.00
TAA521 Operational Amplifier [1.10
TAA522 Operational Amplifier £2.10
TAA550 Voltage stabiliser 31-35V £048
TAA560 Level Control Amplifier E2.10
TAA570 4 Stage limiter Amp FM Detector £2.20
TAA370A Hearing aid amplifier E5.45
TAA630 Synchronous demodulator (PAL) £2.40
TAA960 Triple amp for active filters £3.90
TAA970 Microphone amp TO74 £4.20

TAA6118 3 Watt Audio Amplifier £2.50
TAA621 4 Watt 24V Audio Amplifier £2.50
TAA661A Limiting IF Amp./FM Detector £1.65
TAABBIB Limiting IF Amps FM Detector [1 .45
TAA700 TV Signal Processing Circuit E4.50
TAA930A IF Amp limiter FM Demod £1.45
TAAq/OR it Amer brniter FM Ormond £1.45

'TBA7500
 TBA800
 TBA810S
TBA820
TBA920
TBA9200
TBA9900
TCA160C

 TCA1608
TCA270
TCA280A
TCA290A
TCA420A
TCA730
 TCA740
TCA750
TCA760
TCA800

TCA105
TCA440
TCA640
TCA650
TCA660

TAD IOU

TBA120
T8A400

TBA500
TBA5000
TBA510
TBA51OQ
 TBA520
TBA5200
TBA530
 TBA530Q
TBA540
TBA5400
TBA550
TBA550Q
TBA560CQ
TBA570
TBA57OQ
TBA641B
TBA651
TBA7000

Pre -amp. Steges of AM Receiver
Filter for FM Reception - Filter Price
limiting IF Amp/FM Detector
Adjustable Broadband Amplifier

Colour Processing -TV Luminance Combination
Quad -in -Line Version of above
Colour Processing - Chrominance Comb
Quad -in -Line Version of above
Colour Demodulation Circuit
(311 Version of above
R.G.B. Matrix Preamplifier
0.1.1 Version of above
Reference Oscillator Circuit
Q.I.L. Version of above
Signal Processing - TV Receivers
0.1.1 Version of above
Luminance & Chrome Control
AM/FM Radio Receiver Circuit 6V
Q.I.L. Version of above
Audio Power Amp 4.5W (1kV-4R/
Tuner and IF Amplifier
AM/FM Radio Receiver 1W Output

TBA720A0 Line Oscillator combination for TV
TBA750 Limiter Amp. & FM Det. D.C. Vol. Control and

Preamp
O.I.L. Version of above
5 Watt Audio Amp. 24V 168
7 Watt Audio Amp. 16V 4R
2 Watt Audio Amp. 12V 8R
Line Oscillator Combination (Mullardl
Line Oscillator Combination (Mullard)
I.C. Colour Demodulator for TV
Audio Amp. 2 watt battery op. 5 16V and Ht. Sink

Audio Amp. 2 Watt Battery Op. 5-16V 13.1.1
Synchronous Demodulator & Processing
Trigger I.C. for Thyristors & Triacs
Stereo Decoder for F.M. 15V Supply
10,7MHZ Limiter I.F. Amp. for F.M. Recept.
D.C. Stereo Audio Vol & Balance Circuit
D.C. Stereo Audio tone Control Circuit
Multi -Stabilizer for Elm. Tuning
Audio Amp Battery 00 4-14V 1 Watt 16011
I.C. Colour Demod. with Feed Back Clamps for TV

Threshold switch
AM receiver circuit
Chroma amp for PaVSecam receivers
Chrome demodulator PaVSecam receivers
Contrast saturation control receivers

TCA980 Microphone amp IT0121

TDA1022
TDA1024
TDA1034
TDA2540

Bucket Brigade delay line
Triac control I.C.
High performance op. amp.
V1D IF amp & detector

E2.00
£0.90
E0.80
£2.20

E2.24
£2.34
£2.35
£2.48
£2.60
E2.70
£2.35
E2.45
£2.80
£2.70
£3.80
£3.80
[3.00
E2.10
E2.20
£3.00
E2.50
£2.20

E2.06

E2.35
£2.45
E 1.30
£1.30
£0.80
E2.99
E3.09
E2.75

£2.66
£2.55
E2.99
£2.42
£2.84
£2.60
£4.50
£4.50
£3.00
£2.00

E3.75
£1.49
£1.65
E4.40
£4.40
E4.40

E3.19

£7.50
E1.24
E4.75
£3.84

TDA1002 I.C. Tape Recorder Circuit Preamp & Record E2.10
TDA2020AD 20 Watt Audio Power Amp £4.50

TDA1003 I.C. Tape Recorder -Motor Regulator Bias Erase and
Stop E2.30

TDA1004 £3.33
TDA1005 Phase locked loop Stereo Decoder F.M. £3.58

TDA2640 Switched Mode Power Supply Control Circuit E2.70
UAA170 I.C. for Driving Led Display Line (Up to 161 E2.15
41.9180 I.C. for Driving Led Display Line £2.15

BIFET OP -AMPS

TEXAS
TL080C P .JFET Op -Amp Equiv to 301. 748 £1.25
TL081cp JFET Op -Amp Equiv to 741, 3140 £0.60
TL082CP Dual JFET Amp Equiv to 1458 £1.10
TL083CN Dual JFET Amp Equiv to 747 £1.40
TL084CN Quad JFET Amp Equiv to 324 £1.45
Texas JFETs are pin compatible to popular Op -Amps and
offer dramatic improvements in I/O characteristics, slew rates
and noise spec.

NATIONAL
LF355N Low power JFET Op -Amp
LF356N Gen purpose JFET Op -Amp
LF357N High speed JFET Op -Amp
LF13201N Quad SPST JFET analog switch - closed
IF13331N Quad SPST JFET analog switch normal open
LF13741H FET Input 741 8 Pin DIL
LF13741N FET Input 741 14 Pin DIL

TRY THEM !- YOU'LL BE AMAZED!
QUANTITY PRICES AVAILABLE

£0.80
£0.80
£0.80
£3.00
£3.00
£0.80
£0.55

AUDIO ICS

RADIO & TV
SPARES

A full range of IC's for the designer,
serviceman, hobbyist or experimenter.
Top quality semiconductors.

QUANTITY DISCOUNTS

CONSUMER
CIRCUITS

NATIONAL COLOUR TV GAMES KIT
Four Chip Set SK1122 - six games, full sound and full
colour - all the super features you would expect from National

as featured in T.V. magazines. Now priced at E18.75
VAT. MM57105 TV GAME

ELEKTOR PROJECT BOARDS
We can supply board and back issues.

PROJECT BOARD f ISSUE
LM317K Variable Power Supply 9456 E1.65 22
AV -8500 TV Games PCB. 8/W 77084 £2.05 27
UHF Modulator PCB Kit 9864 £1.35 32
5 Volt TTL Power Supply 92188 7

We stock all components to build these projects. Back
issues are only available when ordered with boards priced at
50p/copy. Prices above are for PCB's only.

£10

 NATIONAL
TEXAS INSTR.
 MULLARD
 SIEMENS
 SESCOSEM
 RCA, SGS
 MOTOROLA
 SIGNETICS
 PLESSEY

DATA

AVAILABLE ON
MOST DEVICES

SEND 30p+ S.A.E
(30p per data sheet)

aft
Buy  sixth Ao,...

MAIL ORDER
LONDON 01-452 0161
BRISTOL 0272 654301

GLASGOW 041-332 4133
MINIMUM ORDER
FOR TELEPHONED
CREDIT CARD No.

BRISTOL
0272-654201

VAT INCLUSIVE
Oik?trt%

GLASGOW
041-332 4133 15



Texas Instruments manufacture a wide range of MOS and Bipolar memory devices to
complement the leadership T.T.L. products. Listed below, you will see the complete
range of memory products with a cross reference list of the major 2nd sources and
our highly competitive 100 up pricing. If you have not already - try Texas Instruments
and get ex -stock delivery of high quality memory products from Marshalls.

Mos Memories
INTEL

TEXAS
ORDER CODE

£ £

1-99 100+
TMS4027NL 6.10 3.81

2101-1 TMS4033NL 2.04 1.27

2102-2 TMS4034NL I 1.94 1.22

2102 TM S4035N L 1.88 1.17

- TMS4036 3.11 1.94

2101 TM S4039N L 3.37 2.11

2101-2 TMS4039-1NL 3.63 2.27

2101-1 TMS4039-2NL 4.20 2.62

2111 TMS4042NL 3.37 2.11

2111-2 TMS4042-1NL 3.63 2.27

2111-1 TMS4042-2NL 4.20 2.62

2112 TM S4043 N L 3.37 2.11

2112-2 TMS4043-1NL 3.63 2.27

2112-1 TMS4043-2NL 4.20 2.62

- TM S4044N L-45 15.88 9.92

2114 TM S4045N L-45 15.88 9.92

2107A/B TMS4060NL 7.69 4.81

2107A/B TMS4060-1NL 8.47 5.29

2 1 07A/B TM S4060 -2N L 9.31 5.82

5270* NS TMS4050NL 7.43 4.30

5270* NS TMS4050- 1 NL 7.58 4.74

5270* NS TMS4050-2NL 8.35 5.22

2 1 16* TMS4116JL 36.55 22.84

Bipolar Memories
NSC
(DM)

INTEL
(-)

OR HARRIS
ORDER CODE

T.I.

£ £

1-99 100+
8577 7602 SN74S188N 2.70 1.67

8578 7603 SN74S288N 2.70 1.67

- NPROM
512

SN74186N 10.71 6.70

8574 3621 SN74S287N 4.32 2.70

8573 3601 SN74S387N 4.32 2.70

74S470 - SN74S470N 8.53 5.33

74S471 - SN74S471N 8.53 5.33

74S472 - SN74S472N 13.48 8.42

74S473 - SN74S473N 13.48 8.42

87S296 3624 SN 74S4 74N 13.48 8.42

87S295 3604 SN74S475N 13.48 8.42

FSC

-----)

93403 3101A SN74S189N 1.81 1.13

93404 - SN74S289N 1.81 1.13

9341 1 3106 SN74S201N 3.71 2.32

93410 3107 SN74S301N 3.71 2.32

93411 3106A SN74S200AN 5.06 3.16

93410A 3107A SN74S300N 5.06 3.16

*27LS01 SN74LS200AN 5.89 3.48

*27 LSOO SN74LS300N 5.89 3.48

Static Random Access Memories
DEVICE ORGANIZATION

MAX. ACCESS/

MIN. CYCLE

TYPICAL

POWER DISS.

PACKAGE

TYPE PINS

TMS 2101 14039 256 x 4 1000 ns 175 mW CDIPIPIas 22

TMS 2101-214039-1 256 x 4 650 ns 175 mW CDIPIPIas 22

TMS 2101-114039-2 256 x 4 450 ns 175 mW CDIPIPIas 22

TMS 2102-114033 1024 x 1 450 ns 225 mW CDIPIPIas 16

TMS 2102-214034 1024 x 1 650 ns 225 mW CDIPIPIas 16

TMS 2102 14035 1024 x 1 1000 ns 225 mW CDIPIPIas 16

TMS 2111 14042 256 x 4 1000 ns 175 mW CDIPIPIas 18

TMS 2111-214042-1 256 x 4 650 ns 175 mW CDIPIPIas 18

TMS 2111-114842-2 256 x 4 450 ns 175 mW CDIPIPIas 18

TMS 2112 14043 256 x 4 1000 ns 175 mW CDIPIPIas 16

TMS 2112-214043-1 256 x 4 650 as 175 mW CDIPIPIas 16

TMS 4043-2 256 x 4 450 ns 175 mW CDIPIPIas 16

TMS 4036 64 x 8 1000 ns 250 mW Plas 20

TMS 4036-1 64 x 8 650 ns 250 mW Plas 20

TMS 4036-2 64 x 8 450 ns 250 mW Plas 20

TMS 4044 4096 x 1 200 ns 450 mW CDIPIPIas 18

TMS 4045 1024 x 4 200 ns 450 mW CDIPIPIas 18

MARSHALL'S -THE LEADING CONSUMER DISTRIBUTOR FOR TEXAS

CRICKLEWOOD
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VAT INCLUSIVE
PRICES
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16 -PIN CERAMIC AND PLASTIC 20 -PIN CERAMIC AND PLASTIC 22 -PIN CERAMIC 18 -PIN CERAMIC AND PLASTIC 16 -PIN CERAMIC AND PLASTIC
DUAL -IN -LINE PACKAGES DUAL -IN -LINE PACKAGES

(TOP VIEW)
DUAL -IN -LINE PACKAGES

(TOP VIEW)
DUAL -IN -LINE PACKAGES

(TOP VIEW)
DUAL -IN -LINE PACKAGES

A5 2

R/W 3 0

Al 4 0

A2 5 0

A3 60
A4 7 0

AO 8 0

1/07
r -

A5 2 Lo_

0 14 A9

013 a Al 4 E

0 12 DATA OUT A2 5

011 DATA IN GND 6

010 VCC A4 7 E

0 9 GND A3 8 1

...-. . , ,

1 19 1/05 A2 2

:11 21 18 NCI/°6 A3A1 31 F'

rj 17 1/04 AO 4 CO

'Il, is OE A5 5 E

dm VCC A6 6E

14 a Al 7E
13 R/W GND 8 E

1 21 A4

19 CEI AO 4 0

le OE A5 5 a

]17 CE2 A6 6 u

]16 DO4 Al 7 0

13 15 014 GND 8 0

17 A4 A2 2

CI 6 R/W it Al 3 a

0 16 CE1 AO 4 0

a 14 1/04 A5 5 0

0 13 1/03 A6 6 CI

a12 1/02 A7 7a

0 11 1/01 GND 8 0

15

014

13 a
012 1/04

011 1/03

a 1 0 1/02

a 9 1/01

1/00 9 E ,A 12 1/03 DI1 9 E

-!)]

14 DO3 OE 9 0 13 10 a2
TMS 4033/.34/.35 1/01 10C 11 1/02 1301 101.E ]13 DI3 TMS 4043

TMS 4042DI2 11E ,], 12 DO2

TMS 4036
TMS 4039

18 -PIN CERAMIC AND PLASTIC 18 -PIN CERAMIC AND PLASTIC TI Static RAM's feature: All TI Static RAM's are easy to use:
DUAL -IN -LINE PACKAGES DUAL -IN -LINE PACKAGES

(TOP VIEW) (TOP VIEW)

AlA!

A2 3

A3 4 0

A4 5 0

A5 6 0

DO 7 0

R/W 8 0

GND 9 0

0 16 A10 A4 3 c

0 15 A9 A3 4 0

0 14 A8 AO 5 0
0 13 A7 Al 6 a
CI 12 A6 .42 7 o

3 11 D1 CS 8 o

0 10 Ct GND 9 0

Reliability, same process as TI's industry  No clocks - no refresh
sEtandard 4Kconomy, hiRhAM's

volume production
 I/O fully TTL compatible
 3 -state output for OR -tie

a 16 A8 techniques and choice of plastic or capability

0 16 A9 ceramic packaging  Single + 5V supply
 Extremely low standby power (typically  Simple, fully decoded

0 14 1/01 2-3 mW) due to TI's enhancement mode addressing
a 13 1/02 design
0 12 1/03  Complete range of speeds for design

0 11 1/04
optimization

 Easy to use 8 -bit byte organization
0 10 WE (64 x 8) along with industry -standard

TMS 4044 TMS 4045/2114

DynamicRandom
256 x 4 and 1024 x 1 organizations

AccessMemories
MAX MIN NOMINAL TVP, POWER DISS PACKAGE

DEVICE . ORGANIZATION NO.
CLOCKS

ACCESS
(nal

CYCLE

(ns)

SUPPLY VOLTAGES

VCC VDD VSS VBB
(mW)

STANDBY ACTIVE TYPE PINS

TMS 4050JR, JL, NL 4096 a 1 1 300 470 N/A 12 0 -5 0.1 420 CD1P/Plas 18

TMS 4050-1 JR, JL, NL 4096 x 1 1 250 430 N/A 12 0 0.1 420 CDIP/Plas 18

TMS 4050-2 JR, JL, NL 4096 a 1 1 200 400 N/A 12 0 -5 0.1 420 CDIP/Plas 18

TMS 4051 JL, NL 4096 x 1 1 300 470 N/A 12 0 -5 60 460 CDIP/Plas 18

TMS 4051-1 JL, NL 4096 x 1 1 250 430 N/A 12 0 -5 60 460 CDIP/P)as 18

TMS 4060JR, JL, NL 4096 x 1 1 300 470 5 12 0 -5 0.2 400 CDIP/Plas 22

TMS 4060-1 JR, JL, NL 4096 x 1 1 250 430 5 12 0 -5 0.2 400 CDIP/Plas 22

TMS 4060-2 JR, JL, NL 4096 x 1 1 200 400 5 12 0 -5 0.2 400 CDIP/Plea 22

SMC 4050 JR 4099 x 1 1 (same as TMS 4050s) N/A 12 0 -5 0.1 420 CDIP 18

SMC 4060 JR 4096 x 1 1 (same as TMS 4060s) 5 12 0 -5 0.2 400 CDIP 22

TMS 4116 JL 16384 x 1 2 350 500 5 12 0 -5 10 600 CDIP 16

TMS 4027 NL 4096 x 1 1 250 430 N/A 12 0 -5 0.1 420 CDIP 16

VBB a

1/0 2 0

a 18 VBB VBB 1 C

0 17 All A9 2

16 -PIN CERAMIC] n vss DUAL -IN -LINE PACKAGE

21 A8 (TOP VIEW)

AO 3 a a 16 A10 A10 3 R fl 20 A7 VBB lI I 16 vas
TA. DYNAMIC RAMFEATURES

Al 4 II a All 4 g DI 2 Ifl I 15 CAS

A2 5 II

R/W 6 a

CE 7 0

A3 8 0

15 A9

0 14 A8 CS 5 R

a 13 A7 DI 8

a 12 A6 DO 7 C

a 11 A5 AO 8

19 A6

fl 18 VDD WA' 3
I

fl 17 CE RAS 4 I

fl 16 N/C AO 5

j 16 A5 A2 6

 Low cost per bit storage
14 DO

I 13 A6  Low power on stand by
I 12 A3 combined with high

performance
I 11 A4

 Fully TTL I/Os
A4 9 a a 10 VDD Al 9 14 A4 Al 7

compatible
I 10 A5

A2 10 g 13 A3 VDD 8 I 19 VCC  Standard N channel Silicon
TMS 4050/51 vcc 11 c gate process

D 12 R/17.1

TMS 4070
TMS 4060/30

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 17



READ ONLY MEMORIES 24 -PIN CERAMIC
DUAL -IN -LINE PACKAGE

(TOP VIEW)

8 BIT ERASABLE -PROGRAMMABLE READ ONLY MEMORIES

MM1702AQ 256x8 EPROM
MM5204Q 512x8 EPROM
MM2708Q 1024x8 EPROM
TMS2716 2048x8 EPROM

£8.10
£11.00
£13.00
£40.00

 1024 x 8 Organization
All Inputs and Outputs Fully
TTL-Compatible
Static Operation (No Clocks, No
Refresh)

 Maximum Access Time ... 450 ns
 Minimum Cycle Time ... 450 ns

3 -State Outputs for OR -Ties
 N -Channel Silicon -Gate

Technology
 8 -Bit Output for Use in

Microprocessor Based Systems

UV
ERASABLE

PROMS

1024 -WORD BY 8 -BIT ERASABLE
PROGRAMMABLE READ-ONLY
MEMORIES

 MM2708 Features
- Power Diss. 800 mW(max)
- 5% Power Supply Tolerance
- T.T.L. Compatible I/Os
-2 standard TTL loads drive

capability

Al 1

AS 2

A5 3

A4 4

A3 5

A2 6

Al 7

AO 8

(11 9

02 10

Q3 11

VSS 12(

24 vcc

]23 As

n A9

21 VBB

3 20 CSIPEI

3 19 VDD

18 Program

17 Q8

1 16 Q7

15 Q6

14 Q5

13 Q4

SC/MP POWER SUPPLY

TI

240v

0

POWER SUPPLY FOR SC/MP INTROKIT

C3

C6

2

Ov

-12v

Note. Disconnect common secondary winding

Parts list Cl 1000uF 25v 841010
TI MT 79AT C2 0.22uF B37449
RI LM309K C3 2.2uE TANT 845134
R2 LM 320-12 C4 220 uF 40v 841283
Bl, B2 W005 C5 0.224,F B37449

C6 2.2uF TANT 845134

NATIONAL DATA
PUBLICATIONS

SC/MP
SC/MP
SC/MP
National
National
National
National
National
National
National
National
National
National
National

Texas
Texas

Programming and assembler manual
Technical description
Applications manual
Linear IC data book
TTL data book
Interface data book
Special function data book
CMOS data book
Memory data book
Audio handbook
Voltage regulator handbook
Data acusition handbook
F.E.T. handbook
MOS/LSI data book

TEXAS DATA BOOKS
TTL data book (hardback)
Memory and microprocessor data book

PRICES ARE EXCLUSIVE OF POST/PACKING 50p PER BOOK

£3.00
£2.40
£3.00
£3.00
£2.50
£2.50
£2.00
£2.50
£2.50
£2.00
£1.25
£2.00
£1.50
£2.75

£5.75
£4.75

First -choice for linear
NATIONAL and digital circuits

National, currently the second-
largest manufacturer of integrated
circuits in the world, can offer an
unparalleled range of products in
all semiconductor technologies.
Many are made in the UK.

o

-4-

\`b#
CC.

Cd

c\

/11111/11t
National Semiconductor (UK) Ltd.
19 Goldington Road
Bedford

NATIONAL -Teel

x0 28324dg 262

CRICKLEWOOD
18 01-452 0161

VAT INCLUSIVE EDGWARE ROAD
PRICES 01-723 4242



74LS SERIES TTL
- LOW POWER SCHOTTKY -

74C SERIES
CMOS

TYPE 1 +£ 100 + £

DM74LSOON 0.26 0.16
DM74LSO1N 0.26 0.16
DM74LSO2N 0.26 0.16
DM74LSO3N 0.26 0.16
DM74LSO4N 0.29 0.18
DM74LSO5N 0.29 0.18
DM74LSO8N 0.26 0.16
DM74LSO9N 0.26 0.16
DM74LS1ON 0.26 0.16
DM74LS11N 0.27 0.16
DM74LS12N 0.26 0.16
DM74LS13N 0.58 0.39
DM74LS14N 1.43 1.05
DM74LS15N 0.26 0.16
DM74LS2ON 0.26 0.16
DM74LS21N 0.27 0.16
DM74LS22N 0.26 0.16
DM74LS26N 0.39 0.21
DM74LS27N 0.50 0.38
DM74LS28N 0.42 0.32
DM74LS3ON 0.26 0.16
DM74LS32N 0.27 0.23
DM74LS33N 0.35 0.27
DM74LS37N 0.32 0.23
DM74LS38N 0.32 0.23
DM74LS4ON 0.29 0.16
DM74LS42N 1.07 0.43
DM74LS47N 1.09 0.80
DM74LS48N 1.09 0.80
DM74LS49N 1.09 0.80
DM74LS51N 0.26 0.16
DM74LS54N 0.26 0.16
DM74LS55N 0.26 0.16
DM74LS73N 0.42 0.25
DM74LS74N 0.42 0.28
DM74LS75N 0.58 0.38
DM74LS76N 0.42 0.25
DM74LS78N 0.42 0.25
DM74LS83AN 1.20 0.64
DM74LS85N 1.10 0.73
DM74LS86N 0.44 0.28
DM74LS9ON 1.10 0.80
DM74LS91N 1.20 0.86
DM74LS92N 0.86 0.63
DM74LS93N 1.10 0.80
DM74LS95AN 1.10 0.80
DM74LS96N 1.35 1.00
DM74LS107N 0.42 0.29
DM74LS109N 0.42 0.29
DM74LS112N 0.42 0.39
DM74LS113N 0.42 0.29
DM74LS114N 0.42 0.29
DM74LS122N 0.80 0.62
DM74LS123N 0.83 0.65
DM74LS124N 2.70 2.15
DM74LS125N 0.50 0.36
DM74LS126N 0.50 0.36
DM74LS132N 0.85 0.56
DM74LS136N 0.44 0.33
DM74LS138N 0.65 0.43

TYPE 1 + £ 100+£
DM74LS139N 0.65 0.43
DM74LS145N 1.30 0.99
DM74LS151N 1.07 1.00
DM74LS153N 0.58 0.39
DM74LS154N 1.45 0.98
DM74LS155N 1.20 0.71
DM74LS156N 1.20 0.71
DM74LS157N 0.60 0.39
DM74LS158N 0.65 0.43
DM74LS160N 1.43 1.02
DM74LS161N 0.85 0.56
DM74LS162N 1.43 1.02
DM74LS163N 0.85 0.56
DM74LS164N 1.43 0.98
DM74LS168N 2.43 1.68
DM74LS169N 2.43 1.68
DM74LS170N 2.20 1.47
DM74LS173N 1.30 0.87
DM74LS174N 1.33 0.98
DM74LS175N 1.26 0.91
DM74LS181N 3.95 3.00
DM74LS189N 3.74 2.34
DM74LS190N 1.00 0.66
DM74LS191N 1.00 0.66
DM74LS192N 1.98 1.54
DM74LS193N 1.98 1.54
DM74LS196N 1.28 1.00
DM74LS197N 1.28 1.00
DM74LS221N 1.20 0.92
DM74LS247N 1.09 0.80
DM74LS248N 1.09 0.80
DM74LS249N 1.09 0.80
DM74LS251N 1.00 0.75
DM74LS253N 1.20 0.87
DM74LS257N 1.26 0.91
DM74LS258N 1.26 0.91
DM74LS261N 3.25 2.45
DM74LS266N 0.44 0.32
DM74LS279N 0.58 0.41
DM74LS283N 1.20 0.82
DM74LS289N 3.74 2.34
DM74LS290N 1.00 0.75
DM74LS293N 1.00 0.75
DM74LS295N 1.35 1.02
DM74LS298N 1.75 1.40
DM74LS352N 1.07 0.80
DM74LS353N 1.20 0.87
DM74LS365N 0.55 0.41
DM74LS366N 0.55 0.41
DM74LS367N 0.55 0.41
DM74LS368N 0.55 0.41
DM74LS386N 0.44 0.31
DM74LS670N 2.45 1.66
DM81LS95N 1.36 0.94
DM81LS96N 1.36 0.94
DM81LS97N 1.36 0.94
DM81LS98N 1.36 0.94
DM86LS52N 2.60 1.90

THE ADVANTAGES OF LS OVERALL
With the new reduced
cost, low power
Schottky is becoming
the leading logic
family - eliminates
the need for large
power supplies +
no loss of speed over
standard TTL.

Average Power
Family Type Delay Per Gate Per Gate

74LS series
74 series
74S series
74H series
74L series

10 nano seconds
10 nano seconds
3 nano seconds
6 nano seconds
33 nano seconds

2 milliwatts
10 milliwatts
20 milliwatts
23 milliwatts
1 milliwatt

TYPE 1 + £ 100+£
MM74COON 0.24 0.175
MM74CO2N 0.24 0.175
MM74C04N 0.24 0.175
MM74C08N 0.24 0.175
MM74C1ON 0.24 0.175
MM74C14N 1.41 1.00
MM74C2ON 0.24 0.175
MM74C3ON 0.24 0.175
MM74C32N 0.24 0.175
MM74C42N 0.92 0.70
MM74C48N 1.38 1.00
MM74C73N 0.54 0.50
MM74C74N 0.56 0.43
MM74C76N 0.54 0.50
MM74C83N 1.30 0.96
MM74C85N 1.30 0.96
MM74C86N 0.64 0.49
MM74C89N 4.39 3.35
MM74C9ON 0.85 0.61
MM74C93N 0.85 0.61
MM74C95N 1.04 0.78
MM74C107N 1.22 0.88
MM74C150N 4.14 2.98
MM74C151N 2.47 1.80
MM74C154N 3.68 2.67
MM74C157N 2.21 1.60
MM74C160N 1.11 0.82
MM74C161N 1.11 0.82
MM74C162N 1.11 0.82
MM74C163N 1.11 0.82
MM74C164N 104 0.78
MM74C165N 1.04 0.78
MM74C173N 0.90 0.82
MM74C174N 0.90 0.82
MM74C175N 0.90 0.82
MM74C192N 1.11 0.82
MM74C193N 1.11 0.82
MM74C195N 1.04 0.78
MM74C200N 6.70 4.99
MM74C221N 1.36 1.05
MM74C901N 0.54 0.50
MM74C902N 0.54 0.50
MM74C903N 0.54 0.50
MM74C904N 0.54 0.50
MM74C905N 7.28 5.25
MM74C906N 0.54 0.50
MM74C907N 0.54 0.50
MM74C908N 0.96 0.71
MM74C909N 1.63 1.18
MM74C910N 6.79 4.88
MM74C914N 1.41 1.01
MM74C915N 1.11 0.82
MM74C918N 2.72 1.85
MM74C920D 11.83 8.65
MM74C921D 11.83 8.65
MM74C922N 3.90 2.70
MM74C923N 3.74 2.83
MM74C925N 5.36 3.87
MM74C926N 5.36 3.87
MM74C927N 5.36 3.87
MM74C928N 5.36 3.87
MM74C929D 11.83 8.65
MM74C930D 11.83 8.65
MM74C935N 12.60 9.85
MM74C935N-1 10.20 7.00
MM80C95N 0.54 0.50
MM80C96N 0.61 0.55
MM80C97N 0.54 0.50
MM80C98N 0.61 0.55
MM82C19N 4.14 2.85
MM88C29N 1.93 1.40
MM88C3ON 1.93 1.40

BRISTOL
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TV -CRT CONTROLLER SF.F 96364 £17.20
GENERAL DESCRIPTION
A 1024 six bit word size (at least) static or dynamic
memory and a character generator (7 x 5) used with the
SF.F 96364 allows to change any TV set into a visual
display for computing system.

This processor preforms text refreshment, characters
writing and cursor management on TV screen.

Line erasing, line end erasing and other special functions
capabilities make it strictly compatible with any com-
puting system (computer or microprocessor).

An internal top generator, CCIR compatible, ensures
control of any TV set.

The SF.F 96364 is manufactured in MOS N channel
silicon gate technology.

PRINCIPAL FEATURES

Single power supply +5 V
TTL-LS compatible
250 mW typical power
1,6 MHz typical clock freq.
Dual in line 28 pins pack
16 lines 64 characters disp.
Text shifts up when index
reaches the end of a page
Pages linking capability
Variable display size
Character flickering
Brilliancy increasement

NEW FROM SESCOSEM nr;° rV°R

Automatic line erase
Automatic end of line
erasing
Read cursor address
Read refresh memory
Flickering cursor (2 Hz)
Mobile in the 4 directions
"Hard copy coupling"
Static or dynamic memory
Memory refresh
Light pen capability

INS 8080A
The National 8080 direct plug in replace-
ment for Intel 8080A - 8 bit micro
now at a fantastic price'

SEND 30p FOR DATA £7.42

INS 8900D
The latest addition to the family
National micro's - 16 bit system
equal in price to many 8 bits.
power schottky compatible
capable of interfacing with all
memory and peripheral chip,.

SEND 30p FOR DATA £15.00

of
and
Low
and

8080A

TMS 9900
The powerful and now famous
TMS 9900 micro from Texas Instru-
ments. 16 bit system -now available.

SEND 30p FOR DATA £61.50

SEEPAGE 6800p
Made famous by Motorola
,fow 2nd sourced from
Thomson CSF £16.99sew

Very popular 8 bit
SC -MP I V12.96

from
SC -MP

p
National

II 00.80

MICROPROCESSO
LISTED BELOW IS 0

RANGE OF MICRO
TOTAL SYST

R

U

E

AT
COMPETIT

SUPPORT DEVICES
R COMPREHENSIVE
UPPORT DEVICES
M SUPPORT

E PRICES

PART No. DESCRIPTION PRICE i (J,hl DESCRIPTION PRICE ECU

8080A
8060N
8900D
8224N
8228N
8238N

8 Bit CPU 2pS Cycle
SC -MP II 8 Bit CPU (ISP 8A600N)
16 Bit CPU
Clock Generator
System Controller
System Controller

£7.42
£10.80
£15.00
£4.58
£5.85
£5.85

COMMUNICATIONS
8250 Async. Communications Element ACE)
8251 Program. Communications Interface
8252 Advanced Communications Interface
8261 Program. Communications Subsystem
8274 Multi -Protocol Communications

£8.99
f8.18

£17.80
£15.75
£13.90

Memory (See Page 16, 17 & 181DIGITAL I/O
8202
8203
82LS05
82C06
8208

Tri State 8 Bit Bus Driver/Buffer
Tri State 8 Bit Bus Driver Inverting
1 out of 8 Binary Decoder
8 Bit I/O Latch
8 Bit Bi-directional Bus Driver

DM8ILS95
DM8ILS96

74LS138
£1.99
£6.41

8154 128 x 8 Static Ram with 16 -Bit I/O
Ram I/O Chip ISP-8A/650D

MM74C920 256 x 4 Stat Ram + Separate I/O CMOS
MM74C921 256 x 4 CMOS Static Ram + Comm. I/O
MM74C929 1024 x 1 CMOS Static Ram

£8.83
£11.83
£11.83
£11.83

8212 8 Bit Input/Output Port £3.10 TEXAS THS9900
8213 Bi-directional 8 Bit I/O Port £15.00 TMS9900 16 Bit Microprocessor £61.50
8216 4 Bit Bi-directional Bus Driver £2.60 TMS998ONL 16 Bit Microprocessor £29.89
8226 4 Bit Bi-directional Bus Inverting £2.60 TMS9901NL Program. Interrupt and I/O Interface £10.65

TMS9902NL Async. Communications Controller £9.15
PERIPHERAL CONTROL CHIPS TMS9903NL Binary Synch Interface TBA
8244 90 -Key Keyboard Encoder £7.23 TIM9904N Four Phase Clock Driver £7.56
8245 16 -Key Keyboard Encoder MM74C922 TIM9905N Data Selector/Multiplex 74LS251
8246 20 -Key Keyboard Encoder MM74C923
8247 4 Digit Display Control £7.50 CALCULATOR ORIENTED PROCESSOR SYSTEMS - COPS
8248 6 Digit Display Control £7.50 MM57109N Number Cruncher £12.75
8253 Programmable Interval Timer £11.38 MM571 6ON "Stec" Standard Timer and Controller £10.25
8254 Bit Programmable Peripheral Interface £4.50 MM571 61 N "Sit" Standard Interval Timer £10.25
8255 Programmable Peripheral Interface £6.27
8257 Programmable DMA Controller £11.93 EXTRAS
8259 Programmable Interrupt Controller £11.37 MM5307AA/N Baud Rate Generator £13.69
8272 Floppy Disk Formatter/Control £22.00 MM5303N UART £6.85
8276 CRT Controller £12.95 AY -3-1013 UART Replaced Pin for Pin BY TMS6011NC
8285 Character Generator DM8678CABN TMS601 1 NC UART 5-8 Bit 200 kHz £5.35
8292 8 Bit ND Converter + 16CH ANA MUX £20.00 DM8678CABN CRT Character Generator 5 x 7 UC £15.40
8298 LLL 808AA "Basic" Interp. + HEX DEBUG £72.75 AY -2513 CRT Character Generator 5 x 7 UC £8.75

-THE "ONE -STOP" SHOP FOR ALL YOUR MICROPROCESSOR COMPONENTS -

CRICKLEWOOD VAT INCLUSIVE EDGWARE ROAD
20 01-452 0161 PRICES 01-723 4242



"FROM MOTOROLA "6800 DII
NEW A SELF-CONTAINED

MICROCOMPUTER KIT
The kit. when assembled. is a fully functional microcomputer. The integral keyboard/display
module can be used in conjunction with monitor program. For entering and debugging of
user programs. a second PI A. allows operation via TTY or other input /outputs

FEATURES

 72 basic instructions

 7 addressing modes

 On board monitor program

 On board cassette interface - connecting direct to cassette mike and earphone socket
 Spare prewired sockets for additional ROM / RAM. etc.. + space for user's extra

Circuitry

 Expandable via data bus to 65k words using inbuilt motherboard techniques

 256 words of RAM + monitor program

 Comprehensive literature/ fact pack

A FULL RANGE OF SUPPORT DEVICES
WILL BE AVAILABLE SHORTLY

PRICE E205 INC. VAT DATA 30p+ Sae

Now second sourced from Thomson-CSF
See page 6 for details of chips

SC/MP MICROPROCESSOR

COMPLETE TEACH YOURSELF MICRO
COURSE AVAILABLE ON TAPE. SEE BELOW
SC/MP MICROPROCESSOR FAMILY
1SP-8A/500D SC/MP CPU chip
1SP-8A/600N N -channel CPU chip INEW N5 INS 8060N1

£12.96
£10.80

INTROKIT - NATIONAL Price E71.63 INCL VAT

SC/MP. the Microprocessor kit from Nations* Semiconductor includes everything yu need to build a
completely functional microprocessor system - featuring the National SC/ MP microprocessor - the low
cost microprocessor for every application Test Systems and Instrument Control. Machine Tool Control.
Small Business Machines Word Processing Systems. Educational Systems. Multiprocessors Systems.
Process Controllers. Terminal Control Laboratory Instrumentation. Sophisticated Games. Automotive
Controller and Appliance Controllers

The kit neatly packaged with all the components and literature you need in a looseleaf binder.
includes The SC. MP Microprocessor - a single -chip Central Processing Unit in a 40.pin dual in -line
package Features static operations. forty.six induction types. single -byte and double.byte software
controlled interrupt structure built in sorrel input/output ports, bidirectional 8 -bit TRI.STATER bus.
parrallel data: port and latched 12 -bit TRI.STATER address port ROM - 512 bytes 18 -bits, byte) of
preprogrammed Read -Only -memory containing KITBUG -a monitor and debugging program to assist int
he development Erwair application programs. KITBUGprovides teletypewrite input/output routines and
allows examinatiqn modification and controlled execution of your programs RAM256 bytes of static
read, write memory for storage of your application programs Transfers of data to and from RAM are
controlled by SC/ MP and KITBUG Teletypewriter Interface including buffer and drive capability for 20
MA current loop interface Voltage REgulator Data Buffer -providing interface between memory and
bidirectional data lines All the literature you need including schematics and programming manuals
Timing Crystal-providing 1.000 MHz timing signal Plus all the passive compnents and circuit board
with 72 pin edge connector required to build and interconnect your microprocessor system with external
hardware

KEYBOARD KIT - National Semiconductors £68.74 INCL. VAT
Replaces the need for a conventional teletype terminal for Input/output data. The
calculator type keyboard provides manual input commands to the SC/ MP and a six digit
hex display provides visual output. An umbilical cord connects it to the Introkit P.C.B.
Using the keyboard, programmes can be entered in hexadecimal (easier to use than
binary). As well as the 16 hexadecimal keys (0-9, A. B. C. D. E and F) there are 4 control
keys, which allow the contents of any RAM address to be examined or modified.

ISP BK-400

NEW DATA ACQUISITION CHIP
SINGLE CHIP 8 -BIT DATA ACQUISITION SYSTEM

The ADC0816, ADC0817 (MM74C948) data acquisition
components are monolithic CMOS devices with an 8 -bit
analog -to -digital converter, a 16 -channel multiplexer and
microprocessor compatible control logic. The 8 -bit A/D
converter uses successive approximation as the conver-
sion technique. The converter features a high impedance
chopper stabilized comparator, a 256R voltage divider
with analog switch tree and a successive approximation
register. The 16 -channel multiplexer can directly access
any one of 16 single -ended analog signals and provides
the logic for additional channel expansion. Signal condi-
tioning of any' analog input signal is eased by direct
access to the input of the 8 -bit A/D converter.

The device eliminates the need for external zero and
full-scale adjustments and features an absolute accuracy
< 1 LSB including quantitizing error. Easy interfacing to
microprocessors is provided by the latched and decoded
address inputs and latched TTL TRI-STATE* outputs.

* ADC8017CCN STOCKED. PRICE £18.92 INCL. VAT

DATA SHEET AVAILABLE PRICE 30p + SAE

SC/MP RETROFIT
* KIT *
f13.38

ISP 8K-205 Kit National
 Kit contains all the components

including the CPU & Crystal etc. To
convert existing SC/MPI users over
to the new N -channel SC/MP complete
with literature.

ELEKTOR SC/MP
"EXPERIMENTING WITH SC/MP"

ELEKTOR
PROJECTS

WORK!

A series of articles and constructional projects
using SC/MP Micro to build into a hexadecimal -
7 -segment Micro computer with cassette interface.
(Video/TV interface + full keyboard - to come).
Build as much or as little as your budget allows. All
components available.
+ PCB + Back Issues etc. + 4k RAM CARD

* SEND S.A.E. FOR FULL DETAILS *

AUDIO VISUAL
"TEACH YOURSELF"

CASSETTES
PLUS
BROCHURES

"WHAT IS A MICROPROCESSOR?" COMPLETE TEACH YOURSELF COURSE
The amazing response we experienced at our last two microprocessor forums in London - and the
tremendous interest shown by individuals in microprocessor technology, has prompted us to release an
edited recording of the lecture on cassette accompanied by a 72 -page booklet keyed to the tapes - the
forum was arranged by National Semiconductors. Practical Electronics and ourselves in an effort to remove
the problems and uncertainties arising for anyone not familiar with this new and increasingly important
subject. The lecture (on 1 x C90 and 1 x C60 cassettes) was given by two of National Semiconductors'
leading microprocessor engineers. E9.95 incl. VAT & P/P'
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RESISTORS
CARBON FIXED

PRICE
0.25 watt ± 5% Tol. Available in Ell range 102 to 1 meg 2p each
0.5 watt ± 5% Tol Available in El 2 range 100 to 10 meg 3p each
1.0 watt ± 10% Tol. Available HI El 2 range 1052 to 10 meg. Sp each
2.0 watt ± 10% Tol. Available in El 2 range 102 to 10 meg 9p each

WIRE WOUND
2.5 wart ° 5% Tol. Available in the following valises only 10p each
Ohms 1, 22, .33..5, 1. 1.2, 1.5. 1.8, 2.2. 2.7, 3.3, 3.9, 4.7. 5.6, 6.8, 0.2. 10, 12. 15, 18, 22, 27.
33. 39. 47. 56, 68, 82. 100, 120, 150. 180, 220, 270, 330.

5 watt 5% Tol. Available in the following values only 12p each
5. 1. 2.2, 3.3, 3.9, 4.7, 6.8, 8.2. 10.12, 15. 18, 22. 25. 33, 39. 47. 60. 75, 82, 100. 120, 130.

150. 180, 220, 250, 270, 300, 330, 470, 500, 560, 680, 820, 1k, 1k2, 1k5. 2k. 2k2, 2k5, 3k3,
4k7 5k6 6k8, 7k5. 8k2, 10k, 12k.

10 watt ^ 5% Tol. Available in the following values only 14p each
1, 2.2. 3.3, 4.7, b.8. 7.5, 8.2. 10. 12, 15, 18, 22, 25, 33, 39, 47. 70, 82, 100, 120 150. 200.
250, 330, 470, 560, 680, 750, lk, 1k2. 1k5, 1k8, 2k. 2k2, 2k7. 3k, 3k5, 4k7, 5k, 5k6. 6k8. 10k.
15k, 18k, 20k. 25k.

METAL OXIDE MULLARD MR25 SERIES
0.5 watt 22% Tol Available in E24 range 1 012 to 1 meg 4p each

RESISTOR COLOUR CODES

COLOUR CODE

Color let Digit 2nd Digit Multiplier Tolerance

Black
Brown
Red
Orange
Yellow
Green
Blue
Violet
Grey
White
Gold
Silver

1

2

3

3

5

6

7

8

9

0
1

2

3

4

5

6

7

8

9

1

10 1%
100 2%

1000
10000

100000
1000.000

0.1 5%
0 01 10%

E24 senes=10, 11, 12, 13, 15. 16. 18. 20, 22, 24. 27, 30. 33. 36
39. 43. 47, 51, 56, 62. 68. 75, 82. 91. 100 PLUS DECADES.
E12 Series=10, 12. 15, 18, 22, 27, 33, 39, 47, 56. 68, 82. 100
PLUS DECADES.

PRESET POTENTIOMETERS -TRIMMERS

ff1PIHER
FOR THE

PROFESSIONAL
FINISH

PT10 SERIES (FULLY ENCLOSED)
PT1Oh (2.51 vertical mounting 0.15 watt at 40°C
PT1OV horizontal mounting 0.15 watt at 40°C.
Tol. 20%.'
Price 13p each. Please specify horizontal or vertical.

PT15 SERIES (FULLY ENCLOSED) 15p
PT15 Nh vertical mounting 0.3 watt at 40°C.
PT15 Nv horizontal mounting 0.3 watt at 40°C.
Tol. 20%.
Price 15p each. Please specify horizontal or vertical.
The PT15 range has the extra facility of clip in thumb
wheels or spindles for easy adjustment without a
screwdriver.
Thumb wheels 5p each
Spindles 5p each

13p
vl

VALUES AVAILABLE: PT10 and PT15, 100R.
250R, 500R, 1 k, 2.5k, 5k, 10k, 25k, 100k, 250k,
500k, 1M, 2.5M, 5M, 10M, 50k.

POTENTIOMETER -VOLUME CONTROLS
ROTARY POTENTIOMETERS. All standard 1/4" spindles

35p 1) SINGLE LESS SWITCH
Long spindle, double wiper,
available in following values

75p 2) SINGLE SWITCHED
As above but with 2 Pole
Switch 2 Amp 250V AC

95p 3) DUAL GANGED -STEREO
As above, but dual No Switch

25k
250k
5k
50k
500k
5k
50k
500k

5k 10k
50k 100k
500k 1Meg

10k 25k
100k 250k
1 Meg

10k 25k
100k 250k
1 Meg

LIN
Or

LOG

LIN
Or

LOG

LIN
Or

LOG

SLIDER POTENTIOMETERS
11 SINGLE -LOG OR LINEAR in following values 5k, 10k, 25k, 50k, 100k,
250k, 500k, 1 M, 2M. Price 55p includes Knob.

2) DUAL GANGED -STEREO -LOG OR LINEAR, matched to 2dB. 5k, 10k,
25k, 50k, 100k, 250k, 500k, 1 M, 2M. Price 95p includes Knob.

NON LINEAR RESISTORS
Thermistors Rat 25° C. Price

1) Rod type 0.6w Dissipation
VA1 111 33k £0.24

VA10665 4.7k £0.22 3) Disc Types 1w Dissipation
VA10555 15k £0.22 VA1086 2.2 £0.18
VA10565 47k £0.22 VA1033 4 £0.18
VA10655 150k £0.22 VA1074 6 £0.18
2) Disc Type 0.6w Dissipation VA1053 8 £0.18
VA1096 150 £0.20 VA1110 10 £0.18
VA1097 470 £0.20 VA1100 15 £0.18
VA1098 1.5k £0.20 VA1077 32 -
VAI109 4.7k £0.24 VA1034 50 £0.18
VA1108 15k £0.24 VA1040 130 £0.20
VA1112 22k £0.24, VA1039 500 £0.22

VOLTAGE DEPENDENT E299DD/P224 57 £0.20
1) Rod Types Pnce E299DD/P226 60 £0.20
E298E0/A258 1500 £0.22 E299DD/P228 70 E0.20
E298ED/A260 1800 £0.22 E299DD/P230 85 £0.20
E298ED/A262 2200 £0.22 E299DD/P232 100 £0.20
E298ED/A265 2400 £0.22 E299DD/P336 190 £0.20
E298ED/P268 3000 £0.22 E299DD/P338 230 £0.20
E29822/06 3020 £0.22 E299DD/ P340 300 £0.20
2) Disc Types E299DD/P342 350 £0.20
E299DD/P116 14 f0.20 E299DD / P344 400 £0.20
E299DD/P118 18 £0.20 E299DD/ P346 500 £0.20
E299DD/P120 21 f0.20 E299DD/ P348 600 £0.20
E299DD/ P216 25 f0.20 E299DD/P350 750 £0.20
E299DD/ P218 32 f0.20 E299DD/ P352 900 £0.20
E299D0, P220 40 £0.20 E29900/ P354 1100 £0.20
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TRANSFORMERS DOUGLAS AND REPANCO
TYPE No SECONDARY VOLTAGES' CURRENT WEIGHT P/P PRICE
MTI 11CS 0-12+0-12124 volt) 250mA 2759 60p £2.50
MT213CT 0-12+0-12 (24 volt) 500mA 450g 60p £3.15
MT71AT 0-12+0-12 (24 volt) 1 amp 825g 90p £4.90
MT68AT 0-12+0-12 (24 volt) 1.5 amp 1.05kg El 00 £5.50
MT18AT 0-12+0-12 (24 volt) 2 amps 980g 90p £6.00
MT85AT 0-12+0-12 (24 volt) 2.5 amps 1.3kg £1.00 £6.50
MT1 t 1CT - MT85AT may have their secondaries parallel to give 0-12v at twice the
secondary current ratings; i.e.' MT71AT to give 0-12v at 2A or 0-24v at 1A.

TYPE No SECONDARY VOLTAGES CURRENT WEIGHT P/P PRICE
MT112CT 0, 12, 15, 20, 24, 30v 500mA 575g 60p £3.30
MT79AT 0. 12. 15, 20, 24, 30v 1 amp 725g 60p £4.50
MT3AT 0. 12. 15, 20, 24, 30v 2 amp 1.35kg £1.00 £6.20
MT20AT 0. 12, 15. 20. 24. 30v 3 amp 1 95kg E1.00 £7.25
MT21AT 0, 12. 15. 20, 24. 30v 4 amp 2.73kg £1.25 £8.70
MT51AT 0. 12, 15, 20, 24. 3081 5 amp 3.025kg £1.50 £11.00
Secondary output of MT112CT to MT51AT may be taken from between any of the
following voltages 2. 4. 5, 6. 8. 9, 10, 12. 15. 18. 20. 24. 30v or 15-0-15v
TYPE No
MT102AT
MT103AT
MT104AT
MT105AT
MT107AT

WEIGHT P/P PRICE
800g 90p £4.90
1 3kg £1.00 £5.50
2.35kg £1.25 £8.25
2.9kgm E1.25 £9.90
5.25kgm E2.00 £15.50

The secondary output of MT102AT to MT107AT may be taken from between any of the
above tappings to give the voltages: 6, 7, 8, 10, 14, 15, 17, 19, 21, 25, 31, 33. 40,
50v or 25-0-25v.

SECONDARY VOLTAGES
0, 19, 25, 33, 40. 50v
0. 19, 25. 33. 40, 50v
0, 19, 25, 33, 40. 50v
0, 19. 25, 33. 40. 50v
0. 19. 25, 33, 40. 50v

CURRENT
500mA
1A
2A
3A
4A

TYPE No SECONDARY -VOLTAGES CURRENT WEIGHT pip PRICE
MT124AT 0. 24, 30, 40, 48, 60v 500mA 700gm 60p £4.90
MT126AT 0. 24. 30, 40, 48. 60v 1A 1 4 kgm E1.00 £6.75
MT127AT 0. 24. 30, 40. 48. 60v 2A 2.4 kgm £1 25 £8.80
MT123AT 0. 24. 30, 40, 48, 60v 4A 5.25 kgm E2.00 £14.50
Following voltages available from secondary tappings MT124AT to MT123AT 6 8
10 12 16 18 20 24 30 36 40 48 60v or 30 0 30v

TYPE No.

MT6
MT12
MT20

TYPE No.

TR1
TR2
TR3
TR4

TYPE No.
MT207CT

MINIATURE MAINS TRANSFORMERS
SECONDARY VOLTAGES CURRENT WEIGHT

6-0-6v
12-0-12v
20-0-20v

500mA 200g
250mA 200g
150mA 200g

P/P PRICE

40p
40p
40p

SUB MINIATURE MAINS TRANSFORMERS
SECONDARY VOLTAGES

6-0-6
9-0-9

12-0-12
12-0-12

SECONDARY VOLTAGES
0. 8. 9v

DON'T FORGET
POSTAGE

£1.65
£1.65
£1.65

CURRENT WEIGHT P/P PRICE

100mA 75.9 40p £1.10
75mA 75.9 40P £1.10
50mA 75.9 40p £1.20

100mA 75.9 40P £1.35

CURRENT WEIGHT PRICE
500mA 5109 £3.75

SIZES IN MM OF TRANSFORMERS

MT6

MT20
TR1
TR2
TR3
TR4
MT3AT
MT18AT
MT2OAT
MT21AT
MT51AT
MT68AT
MT71AT

6054054560540x45 MT79AT 70560570
60540545 MT85AT 95570570
60540545 MT102AT 75575565
45x25527 MT103AT 80560565
45525527 MT104AT 805705100
45525527 MT105AT 100590590
50527530 MT107AT 14051055120
75555590 MT112CT 70565860
95560570 MT123AT 12551005100
100575585 MT124AT 75575565
10000585 MT126AT 100570585
1205805110 MT127AT
85580x75 MT207CT 75550560
75575575 MT213CA 81545545

HEATSINKS-REDPOINT
Y -TYPE POWERSINKS PRICE

2Y1 Undrilled 6.2 C/W 55gms £0.55
2Y2 1 x T03 6.2 C/W. 55gms £0.60
4Y1 Undrilled 3.9 C/W 110gms £0.85
4Y4 2 x TO3 3.9 C/W 110gms £1.10
4Y5 2 x 7066 3.9 C/W 110gms £1.32
Compact design stocked in 2 lengths 2" and
4". For moderate power involvement.

W -TYPE POWERSINKS
ORDER CODE RATING WEIGHT PRICE
2W1 Undrilled 1.9 C/W 150gms £0.90
4W1 Undrilled 1.3 C/W 280gms £1.37
4W4 2 x T03 1.3 C/W 280gms £1.65
6W1 Undrilled 1.1 C/W 425gms £1.98
6W4 2 x T03 1 1 C/W 425gms £2.35
Stocked as Standard HT -Sink in three lengths
2", 4" and 6" with Transistor Drillings as
shown.

M -TYPE POWERSINKS
2M1 Undrilled 4 2' C/W 90gms £0.60
2M2 1 x T03 4.2 C/W 90gms £0.71
2M3 1 x 7066 4.2 C/W 90gms £0.90
4M1 Undrilled 2.8 C/W 170gms £1.05
4M2 1 x TO3 2.8 C/W 170gms £1.10
4M3 1 x TO66 2.8 C/W 170gms £1.25
Stocked in 2" and 4" lengths Trpnsistor
Mountings as shown.

PRICE CH -TYPE HEATSINK
35p CH77 23 C/Watt for T0126

Plastic and Motorola
Case 77 19 x 8 x 25mm

35p CH90 18 C/Watt for T0127
Plastic and Motorola
Case 90 19 x 8 x 32mm

35p CH106 18 C/Watt for C106D
etc 19 x 8 x 32mm

F -TYPE HEATSINK

12P 18F 50 C/Watt Clip on for
TO -5 Case

12p 5F 50 C/Watt clip on for
TO -18 Case.

35p

35p

35p

TV -TYPE HEATSINK

TV -2

TV -3

TV -4

10.5 C/Watt for TO66
Power
10.5 C/Watt for TO3
Power
10.5 C/Watt for
Plastic Power

CABLE
AUDIO -SCREENED CABLE

2.1 -MICROPHONE, SINGLE (STANDARD)MMIIMIIMMIN.. 12p
WHILE. GREY c. BLACK

2.2 -MICROPHONE. SINGLE. HEAVY DUTY01-1111.1. 17p
BLACK

2.3 -MICROPHONE, TWIN

GREY
19p

2.8-MULT !CORE, STANDARD, &WAY

UR,

Z.12-MULTICORE. STANDARD 12 -WAY

2.14 -MULT 'CORE. MINIATURE. AWAY

Z19 MULT !CORE MINIATURE, 9 WAYeimiig'

46p

55p

30p

45p

2.20-MULTISCRE E NED AWAY

OL.
GREY

2.21-PICICUP, SINGLE SUB MINIATURE
./1==

5.22 -PICK -1M, TWIN SUB MINIATURE

'5
GREY

223 -STEREO SCREENED LEAD

GREY

MAINS CABLE
Z.25 -FIGURE 8- RIB POLARISED

10p

WHITE

2.31-2 CORE OVAL - 21/2 AMPS
12p

$

12p

14p

18p

18p

28p

24p

ap

2.33-3 CORE ROUND STANDARD 2', AMPS

Z_34-3 CORE ROUND HEAVY OUP; II 1111LD

8°

AMPS

COAXIAL CABLES
Z 41 U H F (BANDS I VI 75 OHMS

2 45 V H F (BANDS I HI) 750HMS

:4 (DD
NROVVKI

V.H.F. FEEDER CABLES
2.50-V.H.F./F.M. TWIN RIBBON FEEDER

- :
12p

11

300 OHMS
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INSTRUMENT CASE
THE PROFESSIONAL TOUCH!

CASE -A housing unit for plug in Eurocards (100x160) and/or modules. Can be used
tree standing or in 19" racking. Consists of aluminium frame. 34 prs. of guides
and separate mounting rail for 31 -way connectors -- top, rear and base
removable -- blue PVC clad aluminium - base and rear are ventilated inside
width is 1 7" -- to take a combination of modules and front panels.

4" MODULE -Consists of 4" front panel. 4 guide rails with fixing holes, a rear and
base plate -- rigid construction.

FRONT PANELS available 1" or 2" wide made of anodised aluminium -- easily
attached to Eurocards with mounting angles and screws economic way of
building control units.

CARDS -Standard Eurocards designed to slide in and out easily.
CONNECTORS -A 31 -way plug and socket array -- designed to work quickly and

efficiently -- accurately guided together when cards are inserted.
Description: Price

 CASE (including guides) 71-3841-L £23.00
 4" MODULE 71-3844G £3.50
 2" F 71-3845-G £1.10 POSTAGE

 1" FRONT PANEL 71-3846-H £1.05 Although the case

 VEROBOARD 09-1034F £1.32 comes flat, please

 DIP BOARD 10-1041J £3.60 allow an extra £1.20
 31 -WAY PLUG 1 7-0267H CIAO for postage. Many
 31 -WAY SOCKET 17-0268C £1.65 thanks.

L_ _

A wide range of combinations
for the amateur and electronics lab

10" CARD FRAME/CASE SYSTEM FOR YOUR ELECTRONIC EQUIPMENT

4

A unique and
inexpensive way

to give your
equipment the

finish it deserves

R110

* FHE SYSTEM uerowire
Verowire is basically a new kind of interconnecting
system for P.C. Boards enabling maximum density to
be achieved using integrated and/or discrete
components.
The Verowire wiring system is ideal for prototypes.
bread boards and limited production runs. Finished
results are of a high standard with a neat and orderly
appearance achieved in significantly less time than
required by more conventional methods previously
available.

Spare Pen
Plus 1 Spool £2.75

KIT
CONTAINS
Wiring Pen
Circuit Board
Reels of Wire, 38 AWG. (Red)

(one reel fitted to wiring pen)
Reels of Wire, 34 AWG. (Green)
Half pins
Shouldered Terminal Pins
Plastic Wiring Comb
Lead deformation tool
Pin insertions tool
Cutters
Inspection magnifier
PRICE £19.00 FULL KIT

4'
4 spare spools

8 SWG for £2.55

1

3

2
100
100
20

1

1

1

1

VEROBOARDS

WIRE WRAPPING/
UNWRAPPING TOOL PRICE £6.50

This tool does the job of two at less cost and with less
weight. It is quick, convenient and easy -to -use.
TYPE 58-1908K

WIRE WRAPPING
WIRE
Standard packs of 500 x 4" lengths of Kynar insulated
wire - Silver plated soft copper wire - pre -stripped
ready for use
59-1766L PACK OF 500 4" aux

WIRE WRAPPING
SOCKETS

8 PIN DIL
14 PIN DIL
16 PIN DIL
24 PIN OIL

High quality sockets
designed to provide max.
reliability at a most,
economical cost.
Excellent performance

£35p
45p
50p
75p

NEW

 .1 MATRIX COPPER BACKED
10345/P16
10346/P16
13236/P16
10347/P16
10348/P16
13237/P16 3.75"517"
Packets of 5pcs 2.5"x1"
126/P16 4.7"x17.5"
14354/P16 2.5"x1"

 PLAIN BOARD .1
520 2.5.'0.75"
521 3.75"x5"
522 3.75"517"

2.5" x 5"
2.5"53.75"
2.5"517"
3.75"x5"
3.75.'53.75"

 INDUSTRIAL BOARD .1
VB111001
VB111004
VB111005
VB124

9 95"54.4"
6.95"x7.9"
9.95" x 7.9"
7 05.'517.9"

 .15 PLAIN BOARD
441/4501
442/4505
444/8023
14352
11990
11991

2.5"517"
3.75"51 7"
4.95"517"
3.75"x5"
2.5"x5"
2.5"51.75"

£0.55
£0.46
£1.69
£0.62
£0.55
£2.18
£0.67
£2.81
£0.15

£0.31
£0.50
£1.41

£2.50
£3.25
£4.20
£4.40

£0.92
£1.20
£1.83
£0.43
£0.31
£0.24

.15 STANDARD COPPER BACK ED

41/P16 2.5"x17" £1.35
42/P16 2.5"55" £0.50
43/P16 2.5"53.75" £0.36
44/P16 3.75"x17" £1.80
45/P16 3.75"x5" £0.67
46/P16 3.75"x3.75" £0.50
Pkts. of 5 pcs 2.5"51" £0.62
14353/P16 2.5"x1" £0.15

.2 PITCH
4/1101/P16 4.80"x18" £2.30
GROUP BOARDS
11986 (0.15) 8.4"51.5" £0.5313897 (0.1) 8.4"51.5" £0.53
Spot Face Lutter £0.80

(;-.11...11.11111)
c, a

Pin Insertion
in.L.--..........;- Tools 1[1.10

,F

---Specify
PINS .1 or .15
Available in .1 .15
1 & .15 36 Pins £0.39 £0.39

Price per 200 Pins £1.42 £1.39
bag 1000 Pins £5.26 £4.90

exam 4M11. MEM

4111.
0114 MI =1I 401P

MID OM,
.11MD

o4M4
otoo .10E. SIM 4=

1111.
41M11.
411.

6111D ..4 f44 =11 MEI
4.41. MM. IM 10414
4.0 MEM

4=011
*do = =1

4111
WIRING SIDE IMP

4M1
MIIMP

414 41=1. MIND 4=11

41+  = 4M /MD
4100 M aMED 41M.

MN=
41111 41M1.
iiMMED

eimomm
OIM 41111
1110

OMB

11 "NM
4111 41M0
4111,MM E E MEM NEMO

4iMM,=b NM4IM

41M11. 11
ONO 0=1=.
.11M OM..011

41 4111M
111M 41=.
MIS
MM.

41111
MEW 4111110

ONO
411.

MEM

411M1

111=11,

IC BREADBOARD (DIP) £2.68
VERO TYPE 13401, 4.15" x 6.15"
Most popular integrated circuit Breadboard

VERO

WU -

BOARD
150 x 7515m
SPECIAL DESIGN FOR DIL IC s -14 x 4 hole SEGMENTS
ELIMINATES TRACK CUTTING -28 STRIPS £0.90

CRICKLEWOOD
24 01-452 0161

VAT INCLUSIVE
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STANDARD KNOBS BOXES AND CASES
M14

M 1 0

M 1 t3

M6

STANDARD INSTRUMENT KNOBS

MI Black plastic with mach. metal
insert 25mm dia £0.25

M2 As MI but 33mm dia with
pointer £0.31

M3 Black plastic with machined
metal insert and skirt 36mm
dia £0.37

M4 Black plastic with machined

metal insert and skirt 36mrn
dia £0.37

M5 Black plastic with machined
metal insert and skirt 30mm
dia £0.33

M6 Black plastic body with metal
inlay 21mm diameter £0.18

M7 Heavy metal matt black inlay
- compact and very stylish,

diameter 24mm £0.52
M8 As above but 28mm dia

£0.62
MtO Highly polished metal clad with

pointer, serrated top edge. diem
15mm £0.30

MI1 As above but 25mm diameter
E0.35

M12 As above but 30mm diameter
E0.42

M13 As above but 35mm diameter
£0.45

M14 Black plastic with chrome top
and skirt for car radios, dia

24mm depth 30mm £0.39
MI5 Black plastic pointer knob with

white marker. OD 18mm (skirt/
pointer 31mm long £0.15

MI6 Highly polished metal clad and
pointer, diameter 22mm

£0.20

ALL KNOBS
ARE FOR 1/4"
SPINDLEX
EXCEPT M14

M

Md

INSTRUMENT KNOBS
SIFAM COLLET KNOBS

Two basic ranges are stocked along with related acc
diameter range and a 21mm diameter range

KNOBS available in black or grey
S150 - 15mm short knob, plain
9151 - 15mm short knob and hne pointer
K150 15mm standard knob and plain
K15I - 15mm standard knob and line pointer
WI51 - 15mm wing knob and lone pointer
K210 21mm standard knob. plain .

K11 - 21mm standard knob and line pointer
W211 - 21mm wing knob and tine pointer
CAPS available in black. red, grey, green, blue or yellow
CI50 - cap for 15mm knob, specify colour £0.02
C210 -- cap for 21mm knob, specify colour £0.02
POINTERS available in same colours as caps
P150 pointer for 15mm knobs £0.03
P210 - pointer for 21 mm knobs £0.03
NUT COVERS available black, red, grey
N 150 - nut cover for 1 5mm knobs £0.03
Nut covers not needed on 21mm knobs
FIGURE DIALS available as shown
Black with white pointer 15mm 12p 21mm 15p each
Grey with black pointer 15mm 12p 21mm 15p each
Clear with black taper 15mm 12p 21mm 15p each
Figure dial 1-10 clear 15mm 13p 21mm 15p each
ALL KNOBS ARE FOR 'A" SPINDLES
DON'T FORGET TO SPECIFY COLOUR REDD.

Function. styling.
handling & simplicity
of assembly are the
main features of this new
range of collet knobs
The various accessories
caps, pointers & nut
covers -- are simply
plugged into basic knobs
to form a vibration proof
unit. Full size
illustrations shown here
indicate the possible
combinations of
colours available.

essones, these are a 15mrr

£0.30
£0.33
£0.33
£0.38
£0.38
£0.38
£0.42
£0.44

ALUMINIUM BOXES
BAI 2 fix x51/4 x I 1/2" 72p
BA2 4x4x11/2" 77p
BA3 4x2,4"x11/2" 72p
BA4 4x5'Ax1 1/2" 93p
BA5 4x2V2x2" 83p
BA6 3x 1 x2" 55p
BA7 6x4x2" £1.10
BA8 7x5x21/2" £1.32
BA9 8x6x3" £1.85
BA10 10x7x3" £2.20
BA11 10x41/2x3" £1.98
8Al2 12x5x3" £2.15
BA I 3 I 2x8s3" £2.58

REXINE COVERED
RB1 6x41/2x11/4" £1.55
RB2 8x5x2" £1.80
R63 9s5x21/2" £2.10
RB4 11x6x3" £2.55
RB5 11x71/2x31/2" £3.20
R86 13x8x41/2" £4.40
R87 15x8x4" £4.65
Complete with screws and
feet.

VERO POTTING BOXES
PB1 2x3x1 Black

VPB2 2x3x1 White

A small high quality ABS plastic boa
50p supplied complete with lid and screws
SOP - 75-1413E.

HAND HELD CONTROL BOX
The new Vero Hand Held Control Box -- ideal for remote control uses specially

designed for the purpose. White ABS plastic Measures 94x61x22.6mm Price 118p

VERO CASES

1 PLASTIC BOXES
VB1 -65,0 20x4Omm e2.50

CODE 65-2518H

VB2-80x150x5Omm e2.80
CODE 65.2520J

VB3 -110x188x I 60nim 113.75
CODE 65-2522K

Moulded in 2 tone high impact polysty-
rene screw fixing very strong -
deal for wall mounting or bench use -
threaded brass inserts for P C mounting

2 PLASTIC CASES
al illustrated

VC1-205x140x40mm
CODE 75.1410J

VC2 --205xI40x75mm
CODE 75-1411D

VC3-205x140x110mm
CODE 75-1412K

13.20

£3.80

£4.70

Moulded in light grey high impact ABS --
includes internal P.C.B. fixing screws and
anodised aluminium front panel held in
place by the two halves of the case --
screw fixing plus rubber feet

3 PLASTIC CLIP CASES

VCCI -8540x I 54mrn
CODE 75-1237)

VCC2-85x60x154mm
CODE 75.1238D

VCC3-85x80x154mm
CODE 75.1239K

£7.27

£2.85

£3.40

Similar to plastic boxes (11 but with
anodised aluminium front panel, two tone
halves clip together solidly without
screws for ease of access. P.C.B. fixings
inside

4 PLASTIC SLOPING CASE

VSC I -220x174x100 /50mm
CODE 65-2523E

£6.95

VSC2-171x121x75/37.5mm £4.20
CODE 75-1798K

Two tone case - removable anodised all
front panel and recess at rear for cable
entry, ideal instrument case

11414Prr!4A

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 25



MODEL C15 - 15 watt £3.69
Miniature soldering iron. Bits slide on and off stainless steel shaft. Efficient
heat transfer. Length 16cm.

Spare Elements £1.58

SPARE BITS AVAILABLE

_ - -

(3)

141 -II 4.7

2.3

All
4 if Bits

are
Nickel

.0, Plated
Price 50p

MODEL CCN15 - 15 watt £3.96
Unique Ceramic shaft-no measurable leakage. Capacitance 30pf. Tested
at 2kV A C Length 16 cm.

Elements £2.06

CCN
15 watt 240 volts miniature soldering

on with ceramic shaft to ensure perfect insulation.

SPARE BITS AVAILABLE

1101

1102

2 3
All
Bits
are

3 g Iron
Coated
Price
50p

3y7

MODEL X25 - 25 watt £3.69
Near perfect insulation Breakdown voltage 1,500v A.C. Leakage 3 5uA
stainless steel shaft and phenolic handle. Length 22cms. weight 50g

Element £1.74

25 watt 240 volts soldering iron

X25 Soldering Iron
with ceramic shaft to ensure perfect insulation

Element X25E

SPARE BITS AVAILABLE IRON COATED

CRICKLEWOOD
26 01-452 0161

PrH

This stand is made from high grade
insulation material with a

chromium plated strong steel spring.
It is suitable for all models

and replaces all previous stands.

The two sponges at the side which
are easily replaceable, serve to

keep the soldering bits clean.
Spare bits can be accommodated

as shown on the illustration.

THE 17 WATT MODEL CX NEW
PRICE £3.69

Model CX is manufactured on the same principle as the
model X.25 which has proved such as success since its
introduction.
The double shaft principle of the X.25 has now been
applied to a miniature iron, giving it the strength of the
model C and the superb insulation of the CCN and the
X.25. It is virtually free of current leakage, like model CCN,
but it is not so delicate as that model. The addition of a steel
shaft has of course meant that it has an earth contact and it
is supplied with 3 -core flexible cable.

Specification.
Voltage range:
Power consumption.
Breakdown voltage:
Current leakage:
Lead:
Length:
Weight:

220-250 volts A.C. / D.0
17 watts at maximum voltage

4000 volts A.C.
3-5 uA.
3 -core
19cm (71/2")
40 grams (without lead)

Spare Elements available Price £1.58
Uses same tips as Model CCN i.e. No 1100, 1101 &

1102
PRICE SOp

ST3 Stand
11

Price £1.53

DESOLDERING TOOL. £5.94

SPARE TIPS 65p

A new and improved model to deal with solder removal where components
are tightly grouped or otherwise inaccessible. Instantly removes all
unwanted solder from printed circuits and all other solder joints Simple
reliable, speedy and accurate.

CORDLESS SOLDERING IRONS

7500 - "Iso-Tip
Soldering Iron Kit
(Standard). Price £17.28

0 Quick charge iron comes complete
with one spare tip. £2.50

II 7700 - Quick Charge
Soldering Iron Kit
Price £19.98

NEW
AND
EASY
TO

USE

Nu 16FINE PP R

Nu 169b-IIPGULAn 71r .i

N. 7NRI-DOCRO SOLDERING 111.

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



The Oryx Super 30 £3.78
The Oryx Super 30 gives you these
features as standard.

 A long life screw -on iron coated tip.
 Extended element life through current

phase control built into the handle.

 Neon light in handle -a unique
safety feature.

 Robust - very rigid construction.
 Stainless steel shaft and clip -on hook.
 Beautifully styled handle designed.

The Oryx Super 50 £9.61
TEMPERATURE -CONTROLLED

Temperature controlled iron so
small, light and because it runs at
an even temperature, it can be
set to a lower heat than conven-
tional uncontrolled irons. This is
an important advantage when deal-
ing with P.C. boards, I.C.s etc.
50 watts, 210/250 volts, Heating:
45 secs., Length 8"/200mm.
Weight 21 ozs/77 firms. Safety,
Range of tips as for Oryx 75.

SPARE TIPS £0.95

LL/SF/1 6

LL/SF/24

Temperature range
from 200°C to
400°C+2°C.

It Long life iron coated
tip fitted as standard

* Built-in indicator
lamp operates with
thermostat

* Aluminium heat sink
keep handle cooler

LL/SF/32

LL/SF/48

U./SF/64

COOLING FANS
The new 'Mule fan represents a breakthrough in slim axial fan
design.
It reverses the drive principle in normal use with this type of fan by
employing an outer stator/inner rotor design.
The result is up to 20% more output than other fans of its size (up to
60cf m) and a large saving in production costs.
The impeller is glass re-inforced nylon with a specially -developed
aerofoil section for maximum performance.
The fan is designed to be mounted either way round to enable
induction or extraction and can be positioned inside or outside the
cabinet
Built to the highest standards of safety, the unit incorporates a
thermal cut-out to eliminate overheating problems should the fan be
lammed
It will be of great use in electronics, vending machines. refrigeration.
air conditioning. and other fields.

New design means
Lower price
Up to 20% more output than other fans of its size.
Easily mounted for either induction or extraction.
High performance g r n impellers
Thermal cut-out to protect unit and installation

It's 95mm 50mm thick at the Slim Price £9.70

STAY
COOL!

USE
MULE

THE NEW
LOW COST

FAN

HANDY SOLDER DISPENSER
Size 5 £0.50

Contains 2.3 metres of
SAVBIT SOLDER
Postage/Packing 45p
on Size 10 & 12

Ref. Alloy Daim. Length
metres

mm approx.

Use Price

Size
10

Size
12

60/40 0.7 39.6
Tin / Lead
SAVBIT 1.2 13.7

For fine wires, small
components and printed £1.84
Circuits.
For radio, TV and
similar work. Increases £1.84
copper -bit life tenfold

PRINTED CIRCUIT KIT
ideal PCB kit for the enthusiastic printed circuit
board designer.
Contains

Printed Circuit Board
Circuit Marker Pen
Etching Crystals
Solvent

Kit. Price £3.50

SOCKETS & HOLDERS
T018 4 pin holder A1236 / 4L
T05 3 pin holder A1192
T018 3 pin holder A1236
T099 8 pin holder A23 2013
T099 10 pin holder A23 A2014
1099 12 pin holder A1200

DUAL -IN LINE SOCKETS
8 pin D.I L

14 pin D.I.L
16 pin D.I L
18 pin D.I L NEW
22 pin D I L

24 pin DI L
28 pin 0 I L

40 pin D I L

TRANSISTOR COVERS
TO3C Plastic cover
1086C Plastic cover

SOLDERCON PINS
FOR LOW COST
IC SOCKETS £0.55/100 STRIP
Strip of 100 pins for those
odd moments you find
yourself without a socket

LOW PROFILE

IT$11tat
Oc

11

Price

£0.18p
£0.19p
£0.16p
£0.44p
f0.49p
£1.30p

£0.15p
f0.16p
£0.18p
f0.27p
£0.30p
£0.35p
f0.45p
£0.55p

£0.11p
f0.11p

ENAMELLED COPPERWIRE
Available on 2oz Reels in the following guages

SWG
16
18
20
22
24
26

20z
REELS

Price SWG Price
£0.44 28 £0.55
£0.44 30 £0.60
£0.44 32 £0.60
£0.50 34 £0.65
£0.50 36 £0.65
£0.55 38 £0.70

ETCH RESIST PEN
decondalo 33 PC

Etch Resist Pen for Printed Circuit Boards -Simple and Efficient £1.08

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 27



DIN PLUGS & SOCKETS PHONO PLUGS & SOCKETS

=

(OW t:c' .

Ugt

2 PIN LOUDSPEAKER
PLUG 11p

2 PIN LOUDSPEAKER
CHASSIS SOCKET 8p

2 PIN LOUDSPEAKER
SNAP -IN SOCKET 11p

2 PIN LOUDSPEAKER
LINE SOCKET

3 PIN PLUG
FULLY SCREENED

11p

16p

3 PIN CHASSIS SOCKET 13p

3 PIN CHASSIS SNAP -IN
SOCKET

3 PIN SCREENED
LOCKING PLUG

3 PIN LOCKING
LINE SOCKET

3 PIN LINE SOCKET

4 PIN PLUG

4 PIN SOCKET CHASSIS
MOUNTING

5 PIN 180° PLUG
FULLY SCREENED

5 PIN 180 CHASSIS
SOCKET

5 PIN 180 CHASSIS
SNAP -IN SOCKET

5 PIN 180
LINE SOCKET

5 PIN 180
LOCKING PLUG

5 PIN 180 LOCKING
LINE SOCKET

5 PIN 240° PLUG
FULLY SCREENED

5 PIN 240 CHASSIS
SOCKET

5 PIN 240 LINE
SOCKET

6 PIN PLUG FULLY
SCREENED

6 PIN CHASSIS
SOCKET

7 PIN PLUG FULLY
SCREENED

7 PIN PLUG FULLY
SCREENED

ADAPTOR
2 PIN SPEAKER PLUG
TO TWO 2 PIN SOCKETS

13p

75p

66p

16p

16p

13p

16p

13p

13p

16p

85p

85p

16p

13p

16p

16p

13p

16p

13p

66p

 4 4 -

44444'

Aaaa

PHONO PLUG -METAL
FULLY SCREENED 16p

PHONO LINE SOCKET
FULLY SCREENED 16p

PHONO PLUGS & LINE
SOCKETS -SCREW TOP
PLASTIC
RED, BLACK, WHITE
GREEN & YELLOW

PHONO SINGLE CHASSIS
SOCKET
ON PAXOLIN

DOUBLE PHONO
SOCKET

FOUR-WAY PHONO
SOCKET

SIX -WAY PHONO
SOCKET

11p

8p

11p

22p

27p

EIGHT -WAY PHONO SOCKET
ON PAXOLIN 38p

JACK PLUGS

--, - C r"

& SOCKETS
MONO

1/4" STANDARD JACK
PLUG - FULLY
SCREENED

1/4 STANDARD JACK
PLUG - UNSCREENED

1/4 " STANDARD JACK
CHASSIS SOCKET
SWITCHED

1/4" STANDARD LINE
SOCKET PLASTIC
Or METAL

29p

17p

22p

22p
33p

C.=:(-17-111?

dIMMII
riLir 41ell
--.

aCilt °.RIDI"

STEREO

1/4" STEREO JACK PLUG
FULLY SCREENED

1/4" STEREO JACK PLUG
UNSCREENED

1/4" STEREO JACK
CHASSIS SOCKET-
SWITCHED

'/4" STEREO LINE
SOCKET 1) METAL

2) PLASTIC

38p

27p

27p,

49p
27p

C7-Lil

..,,,,,,, a

,'
,-,,,,

___E a.

'-..___I &-mr"

3.5mm JACK PLUG
FULLY SCREENED PLUG
LINE SOCKET

3.5mm JACK PLUG
PLASTIC-
UNSCREENED
LINE SOCKET

3.5mm JACK SOCKET
CHASSIS -PLASTIC

3.5mm JACK SOCKET
CHASSIS -METAL

17p
17p

11p
11p

13p

11p

1,-1

4 rI.A.

AP

2.5mm JACK PLUG
PLASTIC
METAL

2.5mm JACK SOCKET
CHASSIS, SWITCHED
PLASTIC

11p
16p

11p

CRICKLEWOOD
01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



POWER CONNECTORS
12 WAY FLEXIBLE

33p CONNECTOR BLOCK
2 AMPS

4-4: 4-

10p

7p

BANANA PLUGS
RED OR BLACK

BANANA SOCKET
RED OR BLACK

e:
t

16p

16p

16p

POWER PLUG
USA 2 PIN MAINS
CONNECTOR
PLASTIC

USA MAINS POWER
LINE SOCKET
PLASTIC

USA MAINS POWER
CHASSIS SOCKET
PLASTIC

fi

,--....

11p

15p

PP3 BATTERY SNAPS

PP9 BATTERY SNAPS

.. -__ 1 f ,f4

tr!,

<I.

20p

35p

MAINS CONNECTOR
NON -REVERSIBLE
2 PIN CALCULATOR PLUG

NON -REVERSIBLE
CHASSIS MOUNTING
CALCULATOR SOCKET

',...--______cam.

15p

13p

ROCA PLUG -
BATTERY USE,
SLIDING SLEEVE

ROCA SOCKET
SWITCHED FOR
BATTERY CONNECTION

C-------

U.S.A. COAXIAL CONNECTORS

£065 UHF Plug suits Uniradio 67

£0 55 UHF Chassis Mounting
Square Socket
18 x 18 x 3.2 Fixing

£0 55 UHF Round Socket
Panel Mounting

£070 UHF Double Ended
Female Coupler

BNC CONNECTORS (75R)

TYPE FS75 TYPE FP75 TYPE CP75

£0.82 £0.82 £0.82

750 COAXIAL CONNECTORS BY GREENPAR

15p

£100

80p

TERMINALS & CLIPS

21p

37p

TWO POLARISED
SCREWS &/OR
PHONO SOCKET
2-3/8" x 3/4"
DOUBLE, SPRING
LOADED PUSH TO
RELEASE CABLE
TERMINAL ONE RED
ONE BLACK

DOUBLE SPRING
55p LOADED TRIGGER

TERMINALS ONE
RED ONE BLACK

FOUR WAY SPRING
LOADED TRIGGER
TERMINALS 2 RED &
2 BLACK

FOUR WAY SPRING
LOADED PUSH TO
RELEASE CABLE
TERMINAL

CROCODILE CLIPS

7p 11/2" long Red or Black
PLASTIC HANDLES

2mm METER PLUG
4mm METER PLUG
Red or Black
2mm CHASSIS SOCKET

11p 4mm CHASSIS SOCKET
Red or Black. Not insulated
SPADE TERMINALS

16p Red or Black

22p

11p

27p

7p

TERMINAL POST-Will
accept 4mm Meter Plug
Red or Black

4mm LINE COUPLER
Red or Black

CROC CLIP 4mm
PLASTIC-Red or
Black-
Takes 4mm plug

CROC CLIP MINIATURE
FULLY INSULATED
Red or Black

COAXIAL CONNECTORS

16p

11p

15p

17p

60p

11p

17p

COAXIAL TV AERIAL
ALUMINIUM PLUG

COAXIAL PLASTIC
PLUG

COAXIAL CHASSIS
SOCKET Plastic or
metal

COAXIAL SNAP -IN
CHASSIS SOCKET

COAXIAL LINE SOCKET
METAL

COAXIAL IN LINE
ALUMINIUIM COUPLER

CAR AERIAL PLUG

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 29



SWITCHES QUANTITY DISCOUNTS

CONTACT US NOW

STANDARD TOGGLES
STANDARD
SPST (2 tags) 2A 250V
Chrome toggle-on/off plate
DIMS 25x14x14mm

DPDT (6 tags) 2A 250V
Extra long toggle + plate
DIMS 29x18x17mm

SUB MINIATURE 2A 250V
SPST (2 tags) 12x6x9mm
Red toggle
SPDT (3 tags) 12x6x9mm
Red toggle
DPDT (6 tags) 12x11x9mm
Red toggle
DPDT (6 tags) 12x11x9mm
Centre off Red toggle

MICRO MINIATURE 2A 250V
SPST (2 tags) 8x5x7mm
Chrome toggle
SPDT (3 tags) 8x5x7mm
Chrome toggle
DPDT (6 tags) 8x7x7mm
Chrome toggle

STANDARD
SPST ;2 tags) 24x16x1 7mm
6A 250 extra long paddle
shaped chrome toggle

PRICE

39p

48p

70p

77p

85p

95p

60p

65p

70p

45p

250v. 15 amp, SPST 2 tags)
Body dims 24x13x14mm
Black plastic toggle 40p

FLAT TOGGLE
250V. 3 amp SPST (2 tags)
Flat toggle two screw fixing

eschtcheon covers screws
As above but SPCO 13 tags)

88p

95p

QUALITY TOGGLES
CT SERIES Approved to 8S3955 Spec

2A 250V AC, 5A 29V DC

ARROW

Low cost subminiature toggle switches, designed for applications where
compact size, low weight and rugged construction are required. Fitted with
solder lug terminals of silver alloy, moving contacts of silver alloy and fixed
contacts of silver alloy.

Initial Contact Resistance
Proof Voltage
Insulation Resistance
Electrical Life
Mechanical Life
Operational Force
Temp. Range.
Angular Movement

10M Max (at 4Vd.c. IA)
2000V r.m.s. at sea level
1000M Min.
50.000 cycles Min.
100,000 cycles Min.
150-200 grms.
-40 C to +80 C
24 -3

1 POLE, 2 AND 3 POSITIONS - 3 TAGS

BODY DIMS
14x6x16mm

CTS3

CTM3

CTC3

CTE3

CTG 3

S P. Change Over

S. P. Biased C / Over

S.P. Centre Off

S.P. Centre Off
1/2 Biased

S.P. Biased Centre
Off

2 POLE, 2 AND 3 POSITIONS - 6 TAGS

CTS6

CTM6

CTC6

CTE6

CTG6

BODY DIMS
14x17.,x16mm

D P Change Over

D.P. Biased C / Over
D P Centre Off

D P Centre Off
1/2 Biased

D P Biased Centre
Off

Price

£1.00

£1.10

£1.00

£1.10

£1.10

Price

£1.35

£1.45

£1.42

£1.45

£1.45

ROCKER SWITCHES
SPECIFICATION: 16A, 250 Volts A.C. Contact Rating.
Dimensions
1600 Series Cutout 27 4 x 12.3 mm.
2600 Series Cutout 27.4 x 22x3mm.

FEATURES:
 Low cost
 Compact design with popular snap -in fixing.
 Choice of colour and termination.
 Complementary pilot lights and illuminated switches.
 Slow, make and break action providing Class B

disconnections as defined in BS. 3955 Part 3, 1972.
 Overseas approved.
 Choice of single pole 1600 Series or double pole 2600.

C

ARROW
1 POLE 2 AND 3 POSITION

PRICE

1600-22E 1 Pole On -Off (2 tags) £0.45
1602-22E 1P2W Changeover 3 tags £0.51
1603-22E 1 P2W Changeover biased one way 3 tags £0.53
1604-22E 1 P2W Changeover 3 position centre off 3 tags £0.54
1622-R22E 1 Pole On/Off with 250v red neon £1.10

2 POLE 2 AND 3 POSITION
2600-22E 2 Pole On -Off (4 tags) £0.53
2602-22E 2 P2W Changeover 6 tags £0.67
2603-22E 2P2W Changeover biased one way 6 tags £0.68
2604-22E 2P2W Changeover 3 position centre off £0.71
2600-R22E 2 Pole On/Off with red mains neon 4 tags £1.07
2600-R52E As above but for 12v filament indicator £1.02

PILOT LIGHTS/INDICATORS
1609-R22E 250v Red mains neon indicator £0.53
1609-G22E 250v Green mains neon indicator £0.78
1609-R52E 12v Filament indicator red £0.48
1609-G52E 12v Filament indicator green £0.48

SIEMENS MINIATURE PCB SWITCHES
A new range of miniature quality switches
specifically designed for the professional

 Extremely reliable
 Break before make
 Double pole double throw
 P.C.B. mounting
Available in push buttons or slide version
Side slide versions A60 -A2 £1.70
Push button A60 -A3 £1.70
Slide switch top A60 -A1 £1.70

/11

11

push button switch Side Slide switch

C42315 -A60 -A3

C42315 -A60 -A2

SIEMENS

CRICKLEWOOD
30 01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



SIEMENS MICRO MINI SLIDE SWITCH

The new slide switch (smallest
version*) for P.C.B. mounting
break before make contacts. The
contact parts are gold-plated,
2 double -throw contacts.
Further information available.

Part number C42315-888-81

£1.45 EACH.

QUALITY & RELIABILITY

ROTARY SWITCHES
Available in four types all having adjustable rotation limit stop
(Located under fixing nut and washer).
RSW12
RSW6
RSW4
RSW3

1 Pole-Adjustable from 2 to 12 Way
2 Pole-Adjustable from 2 to 6 Way
3 Pole-Adjustable from 2 to 4 Way
4 Pole-Adjustable from 2 to 3 Way

STANDARD 'AC SPINDLE
MAKE BEFORE BREAK

See Page 25
for knobs to suit.

£0.54
£0.54
£0.54
£0.54

MICROSWITCHES
Miniature Microswitches-10A 250v AV Changeover type
BODY DIMS. 28 x 16
(S160) Or with free action lever -roller 17mm long (S1 62)

5.160

Price

54p

5.162

MAINS SWITCH £0.50 4 POLE BUSH -BUTTON £0.45

8 -WAY MOUNTING FRAME £0.15
Both the push-button and the mains switch are supplied with a single
mounting frame, which can be removed enabling them to be mounted on the
mounting frame-up to 8 Way. The push-button is a latching action.
Push -on, Push -off but can be converted to momentary contact by removal
of the locating pin. All switches include knobs. Independent action.

FOOT SWITCH
2 Pole Change Over

Alternate Action
(Latching)

A Professional Switch - sturdy and
rugged construction with
strong metal or plastic button
Body DIMS
17 x 32 x 18mm
Rated 3A 250 AC

ARROW

Plastic £1.00
Metal £1.25

Type
81158

SLIDE SWITCHES
STANDARD PRICE

DPDT 1A 250V 17p
Small 15 x 8 x 12

DPDT lA 250V 17p
Medium 16 x 1 x 9

DPDT 1A 250V 17p
Large 22 x 13 x 8

DPDT 1A 250V
Large 22 x 13 x 8

Centre off

MULTIPOSITION
' 2 POLE -3 POSITION

17p

5295CS 25p

2 POLE -4 POSITION
5295CS 25p

MULTIPOLE
4 POLE -2 POSITION

5289CS 30p

4 POLE -3 POSITION
5293CS 30p

PUSH BUTTONS

18p

25p

Push to make-Spring off
1A 250V Red, Yellow, Green

DIMS 16 x 6mm (dial
Push to break-as above-Black

Push On /Push Off DPDT (6 tags)
50p DIMS 20 x 12 x 13mm

Red or Black

SPST (2 tags) DIMS 11 x 7 x 17mm
85p Spring loaded Red top

SPDT (3 tags) DIMS 11 x 7 x 17mm
90p Spring loaded Red top

81.08
DPDT (6 tags) DIMS 11 x 11 x 17mm

Spring loaded Red top latching
Push to make-Spring off

1A 250V
15p DIMS 14 x 6mm Diameter

Red Yellow. Green, Blue and Black Top

ALTERNATE
ACTION

ROCKERS
PRICE EACH

75p

45p

SP On -Off (3 tags) 3A 250V
White, See Saw
When on, Neon Lights
DIMS: 29 x 11 x 21

On -Off -On 10A 250V
British made, Rocks on -
Off -On
DIMS: 29 x 11 x 18

SPST (2 tags) 6A 250V
22p White. miniature

IBODYERMS: 21 x 15 x 13mm

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

G LASGOW
041-332 4133 31



SIEMENS TURN -SLIDE SWITCHES
NEW

TYPE V42264 -V1503 -D13

1) 4) 2) 3)

'1 Rack

21 Screwdriver slot
3) Switching element

.1 Stop

This new version of the rotary switch
is especially suitable for setting
programs. The rotary switch is
of a 3 elements 3 stops
Voltage rating 1_50 V-, PRICECurrent rating 0.5

fixed contacts gold-plated £4.40

RELAYS-DIL
D.I.L. REED RELAYS

Low power drive -- 35 mW -- for operation direct from TTL
5, 12 and 24 V nominal coils available
Contact rating 10 VA switched to carry 1 A
Optional internal diode and electrostatic screen
Isolation between coil and contacts.
10.000 M -ohms -- proof tested to 500 V min
At present available with 1 form A contact configuration

VOLTAGE DC
Coil Operate Release Max Nom

Resistance
15002 530
15003 2000
15005 360
15005AB 360
15005B 360
15015AB 2000

8 2 18 12
PRICE

£2.55
16 4 32 24 £2.55

3 E - 1 15 5 £2.55
3 520_,
3 5

1

u 1- 1
1.-

15
15

5
5

£3.25
£2.75

11 5 4 32 15 £3.35

Modification -- Electrostatic shield connected to pin 2
Modification B -- Diode connected between pin 6 and 9

PIN CONNECTIONS DIL PACKAGE

PICOREED

64 WAY PCB PLUG AND SOCKET
PCB SOCKET

£6.00
711_

PCB PLUG £3.95
BOTH PLUG & SOCKET FIT STANDARD EUROCARD AND ARE
SUITABLE FOR ELEKTOR SC/MP PROJECT

0,6.0.6

SIEMENS DIL SWITCHES

The new dual -in -line switch
of printed circuits.

The transparent cover protects
the contacts against dust.
Voltage rating -24 V
Current rating 0.5 A

All contact parts are nickel
plated and gold plated.

8 WAY
D.I.L.

£2.75

n.
0

TYPE C42315 -A1341 -A4

SIEMENS

Maximum quality.
Minimum size.

111. t .;,"1)

Siemens Limited. Great West House.
Great West Road, Brentford. Middx. TWB. 9DG
Telephone: 01-568 9133

CRICK LE WOOD
32 01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



INDICATORS
IN1
1N2

IN3
IN4
1N5

&
M575
M575
M575
M575

LAMPS
Price

RED
BLUE
GREEN 10mm
YELLOW HOLE

24p

WHITEM575

IN6
IN7
1N8

IN9

8215 ' r RED
8215 GREEN 11mm 28p
8215

I lir BLUE ' HOLEa8215 1 ' . YELLOW

IN1O
IN11
11s112

8218 RED
8218 GREEN 11mm

30p
8218 BLUE HOLE

IN17 TB31S
lienr11.'".

GREEN Neon. 240v. 35p
RED

IN18
IN19

JH12R RED Neon. 240v
JH12Rgl AMBER Neon. 240v. 301/

O
IN20 JH12S --p.41t1 OP RED Neon. 240v.

30pIN21 JH12S A1V AMBER Neon. 240v.

BULBS
To fit Indicators M575, 8215 and 6218

BU 1

BU2
1 2v 12 volt. 0.1 amp. Lilliput screw
6v 6 volt 0 2 amp. Lilliput screw 10p i

BATTERY HOLDERS
-i4 Moulded. To take four

61 8205 ---- SP11 HP11 batteries 32p
-------- in line. Tag terminals

.------'---!' i Moulded. To take four

B2 B203 - - - SPI 1. HP11 batteries 32p
\ '',': ____------' Two by two. Snap terminals

Moulded. To take four

83 A302 penlight batteries Two
by two. Snap terminals

20p

B4 A303

Moulded. To take four
penlight batteries. Side
by side. Snap terminals

20p

...............0, r Moulded. To take six

B4A A304  4-00,r, '.fit penlight batteries. Three
by three. Side by side. 2/3p

4. - - - 1 '

Snap terminals

SERVICE AIDS
ELECTROLUBE - SERVICE AIDS

Product Description Price
Electro-mechanical lubricant 340g £1.00
Electronic cleaning solvent 340g £1 00
Freezer 340g 95
Contact treatment oil 1 70g £1.00
Contact treatment grease 1 70g £1.15
Anti -static foam cleanser 3979, 80
Clear protective lacquer 397g £1.70
Electro-mechanical lubricant 5cc pen 55
Contact cleaning strips (20 strips) 50

Postage 50p per can
Reliable and safe to use

ELECTROLUBE

AUDIO CONNECTORS

VIlinNWSIkra
Compatible with Cannon

ACK CORD PLUGS
Fresh. streamlined design includes rugged.
diecast zinc body. satin nickel finish.
high -impact resistant thermosetting plastic
socket insert. moulded latchlock. dual
pressure plates. keyed neoprene relief
bushing. Features "Ground Terminal" and
-Ground Contactors" offers 4-, 5-, 6-, and
7 -contact versatility. Mates with Switchcraft

A( )M and other connectors with similar contacrar.rangements Overall length 3 7 / 32";
diameter 3/4"

Has "Captive Design'' insert screw, one-piece
pin insert assembly easily removable for fast
soldering. Polarizing groove. Die-cast zinc
shell. satin nickel finish. Mates with
Switchcraft A( )F and other connectors with
similar contact arrangements. Brass. silver
plated chromate dipped pins to resist
tarnishing. Overall length 2 25/32"; dia.

RIGHT-ANGLE
CORD PLUGS

Newly styled right angle cord plugs with rugged die-cast housings in two types. ER( IF
female and, niFt( )M male. Ideal for equipment with limited space for connectors. Satin
nickel finish, high -impact resistant thermosetting plastic insert, moulded latch -lock, dual
pressure plates. Features "Ground Terminal" and "Ground Contactors". Mates with
Switchcraft Al )M. RI )M. S( IFM and other connectors and receptacles with similar
contact arrangements,

D( -IF RECEPTACLES
Rectangular flange design receptacle permits close
mounting on crowded panel or chassis Features
'Captive Design- loss -proof insert screw. positive latch

locking device and high impact thermosetting socket
insert. Mates with Switchcraft Ai IM and other
connectors with similar contact arrangements.
Dimensions. Flange 1 1/ 16" x 1 7/ 16", Barrel
1 13/64" overall, pin extension 1/4".

D(') hi RECEPTACLES
Narrow. rectangular flange design receptacle for
mounting on compact panel or chassis. Mates with
Switchcraft A( IF and other connectors with similar
contact arrangements. Dimensions. Flange Ye" x

1 7 / 16", Barrel 13/16" overall, pin extension
9/32"

THE ABOVE ARE AVAILABLE IN 3 & 5 PIN VERSIONS

A3F 3 Pin C1.90 R3M 3 Pin 0410
A5F 5 Pin £3.85 D3F 3 Pin £2.75
A3M 3 Pin £1.65 D5F 5 Pin £410
A5M 5 Pin £330 D3M 3 Pin £1.60
R3F 3 Pin £4.50 D5M 5 Pin £2.85

15% DISCOUNT
for 50 -piece Mix THE PROFESSIONAL CONNECTION

SILICON GREASE
thermpath 167 - When mounting semiconductors this material improves
thermal resistance by up to 40%. The compound is stable over a wide
temp. range and maintains insulation

1 2gm vial not illustrated)
20m1 syringe ;46gms)

£0.40 LI-
£1.20

QUARTZ CRYSTALS
- 100 kHz -HC13/p - E3.75
-200 kHz - HC6/P -(4.75
- 1 MHz - HC6/P -E3.75
-2 MHz -HC33/p -(2.00
- 3.2788 MHz - HC33/P - £2.75
-4 MHz - HC113p -£2.75
-4.194304 MHz -HC18p (2.75
- 4.433819 MHz - HC33p -1.10
-10 MHz - HC18p -£2.50
- 10.7 MHz -HC6/p -(2.75
- 18 MHz - HC1I3p -£2.75
-100 MHz - HC18p -(3.95

FOR MICROPROCESSORS - CLOCKS -TV & GENERAL APPLICATIONS.

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 33



VER

SUBMINIATURE
SWITCHES
 Robust  Positive action  Light weight  Long operational life
 Lever choice  Special requirements by enquiry

CP(Paddle lever)
SINGLE POLE

10.55

15.75

TYPE NUMBERS

1 POLE 2 & 3 POSITION
Single Pole Change over

Biased C/off
Centre Off
C/off z Biased
Biased C/off

DOUBLE POLE

:11
4--17.15
1,13.20

15.75

ROCKER PADDLE
CRS3 CPS3
CRM3
CRC3
CRE3
CRG3

2 POLE 2 & 3 POSITIONS -6 TAGS
Double Pole Change over CRS6

Biased C/off
Centre off
C/off Biased
Biased C/off

TYPE PRICE
CRS3 £0.90
CRM3 £1.10
CRC3 £0.95
CRE3 £1.10
CRG3 £1.10

CRM6
CRC6
CRE6
CRG6

CPM3
CPC3
CPE3
CPG3

CPS6
CPM6
CPC6
CPE6
CPG6

ARROW

CR (alternative rocker lever)

cr

,ether dimensions as for CP swar

Recommended panel cut outs
+0.13

;18.651 -0 co

do
+ 1

0

+0.13
-0

7._

DOUBLE POLE SINGLE POLE
Panel thickness 3.2 max.

Specification 2 Amps 250 Volts

Base Moulding glass filled phenolic
Contacts silver and silver/

copper alloy (gold
plated to order)

Weight 4 grms. approx. 1 pole
6 grms. approx. 2 pole

Contact Resistance 10 milliohms maximum
at 4v DC 1 amp.

Proof Voltage 2000v RMS
Insulw ion Resistance 100 megohms
Electrical Life 50,000 operations
Mechanical Life 100,000 operations

(50,000 momentary
action)

Temperature Range -40°C to +80°C

OUR PRICES INCLUDE VAT

TYPE PRICE TYPE PRICE
CRS6 £1.25 CPS3 £0.90
CRM6 £1.40 CPM3 £1.10
CR C6 £1.35 CPC3 £0.95
CRE6 £1.45 CPE3 £1.10
CRG6 £1.40 CPG3 £1.10

TYPE PRICE
CPS6 £1.25
CPM6 £1.35
CPC6 £1.35
CPE6 £1.45
CPG6 £1.40

WHEN QUALITY, RELIABILITY AND STYLE REALLY COUNTS USE ARROW

CRICKLEWOOD
34 01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



MULLARD VALVES
QUALITY VALVES BY MULLARD

SOLDERLESS TERMINALS

20% DISCOUNT

DIAGONAL

Type Price WI* Price Type Price
0Y87,802 £1.05 GY501 £2.55 PCL805/85 £1.55
ECC82 £1.15 GZ34 E1.90 PD500 £3.90
ECC83 £1.15 PC86 E2.05 PFL200 £1.97
ECC84 £1.35 PC88 £2.05 P136 £2.05
ECC88 £1.90 PC97 £1.15 P183 £2.55
ECF80 £1.35 PC900 £1.27 PL84 £1.55
ECH84 £2.45 PCC84 £1.37 PL95 £1.27
ECL80 £1.52 PCC85 £1.52 PL504 £2.15
ECL82 £1.52 PCC89 £1.55 PL508 £2.55
ECL86 £1.55 PCC189 £1.90 PL509 £3.65
EF80 £1.05 PCF80 £1.37 PL519 £5.20
EF85 £1.05 PCF86 £1.55 PL802 £3.45
EF86 £2.62 PCF200 £2.45 PY800 £1.27
EF183 £1.35 PCF201 £2.45 PY88 f1.40
EF184 £1.45 PCF801 £1.55 PY500A £2.20
EL34 £2.25 PCF802 £1.55 UCH81 £2.67
EL36 £2.25 PCF806 £1.55 UCL82 £1.65
EL84 £1.15 PCH200 £2.58 UCL83 £1.65
EL86 £2.15 PCL82 01.37 UL84 £1.85
EL95 £1.52 PCL84 £1.45
EY86/802 £1.05 PCL86 £1.55

WHY SETTLE FOR ANYTHING LESS - ASK FOR MULLARD

MULLARD AUDIO MODULES
TYPE FUNCTION

LP1 173
LP1181

Audio Amplifier Module 10 watts
AM, IF Amplifier Module

`-
LP1 183/2 Stereo Pre -Amplifier Module
LP1184/2 Stereo Pre -Amplifier Module
LP1186 FM Tuner Module with Diode Tuning
LP1400 Stereo Decoder Module

All modules built and factory tested.
Full data with each module or send 5p + S.A.E.

PRICE

£10.50
£6.30
£7.70

£11.90
£11.20
£11.90

MAINS KEYNECTOR
Ideal for high speed bench testing,
shop demonstrations etc. It can
take connections up to 13 amp
maximum.

Connects electrical equipment to a
mains supply in seconds. No plugs
or sockets needed. No dangers'
from touching a live -wire circuit.

Built-in safety switch with 13
amp fuse

PRICE

£5.55

41111Neon LIGHT

4-v..

glows --proper
connection

ti made

Fuse housing shut -keys
cannot be depressed --
circuit closed complete

safety

Red

15715
£1.65

15714
£1.45

15713
£1.35

15607
£1.90

15606
£1.60

15652
£2.75

15671
£1.60

15666
£1.45

15661
£1.85

15681
£1.80

RING TONGUE

FORK TONGUE

PIGGY -BACK ADAPTOR

SLIDE -ON SOCKET

BUTT CONNECTOR

WIRE PIN

SLIDE -ON PLUG

Blue
15735
£1.85

15734
£1.45

15733
£1.35

15617
£1.90

15616
£1.60

15653
£2.75

15673
£1.60

15667
£1.45

15662
£1.85

1 56 8 3

£1.80

CRIMPING TOOL/ WIRE STRIPPER
Prices are per pack of 50 Terminals

£4.10

RED for Cable 5mm --1 5mm BLUE for 1 5mm to 2 5mm

- <N Cr)
O N

n 2- <
co

LO CD

C,1

Cn

N
o
CD s
In N

CD

co co

0, 0N
tr) rz)
co x 0

N
0
0

0
O 0
Lc"

- cc; IN

O

(2 I g'c0 -0
.

csi

Ln 3 a

O 0
co 0 ca

(ci

0

TOOLS & CUTTERS
GENERAL PURPOSE 100mm (41/2")

DIAGONAL CUTTERS £3.40
ROUND NOSE PLIERS . £3.25
FIAT NOSE PLIERS £3.20
SNIPE NOSE PLIERS £3.20
END/TOP CUTTERS £3.60

A quality range of tools for the service man and
enthusiast. 'Box pelt construction for strength. Small
compact and reliable, insulated handles and smart
individual wallet.

If all five tools
are bought at the
same timqdeduct 20%

FROM BAHCO & BRINDLEY
PROFESSIONAL TOOLS/CUTTERS
DIAGONAL CUTTERS TYPE 2111-4

with bevel on outer edge £9.75
DIAGONAL CUTTERS. TYPE 2112-4

with no bevel -- cuts flush £9.75
SNIPE NOSE PLIERS TYPE 2411-4 E7.00
A high quality range of Swedish electronic pliers and
cutters from Bahco combine highest cutting accuracy
with precision at reasonable cost. Spring loaded
insulated handles 11 5mm

QUALITY FROM BAHCO

NEW CUTTERS
Type
2131-4
with bevel
21 32-4
without bevel

Pnn
£6.90

£13.90

New safety cutters with
nsulated handles. spring

loaded with safety guard,
offcut retaining chp

ROUND NOSE FLAT NOSE SNIPE NOSE

BRISTOL
0272-654201

VAT INCLUSIVE
PRICES

GLASGOW
041-332 4133 35



PROTO CLIPS Foolproof -power -on incurcuit
IC testing. IC test clips. Test

clips pay for themselves within weeks. Available in 14 and
16 DIL versions - short proof.

AktIA,141 AAA iw4e03,

14 PIN DR_ PC14 £2.80 16 PIN DIL PC14 £2.97

LOGIC PROBES AND MONITORS

LP2- LOGIC PROBE (ILLUSTRATED ON RIGHT)
Hand held design/test tool gives instant overview of circuit
conditions. Just clip power leads to circuit supply rail - switch
to TTL or CMOS and trace logic. Logic levels and pulses
through digital circuits. Instant LED readout "Hi" "Lo"
and blinking pulse detector.

LM1 - LOGIC MONITOR
(Illustrated below) with the speed of light, you
can check all digital IC'S and get foolproof
readouts - self powered tests TTL, COS,
DTL and HTL up to 16 Pin DIL. Versatile,
fast and accurate. You can even watch
your circuits spring to life as signals
work effortlessly through.

LP2
LOGIC PROBE.

SAFER THAN A
VOLTMETER. MORE

ACCURATE THAN A SCOPE

PRICE

I VNACT £18.55

PROTO BOARD TEST SOCKETS
& BUS STRIPS

Design and build circuits as fast as you can think using the CSC Proto Board
solderless-Brea,d Boards. Unique exclusive snaplock allows expansion to
any size. DIP compatible, accepts all standard components. Can be mounted on
any flat surface to form a permanent design station. All boards are .33" thick.

Sockets: Groups of 5 Connected Tie Points

141111111111

USE YOUR COMPONENTS OVER & OVER AGAIN - NO SOLDERING

QT -59S
6.5" x 1.3" Socket

£7.75

QT -59B
6.5" x .36" Bus

£1.56 

MULLARD
CL8960 X -BAND DOPPLER
RADAR MODULE

80% actual size

TYPICAL APPL.
 INTRUDER

ALARM
 MICROWAVE

FENCE
 COUNTING
 DETECTION
 INDEXING
 MANY

MORE

£25.92
DATA ON
REQUEST

The X -Band doppler module CL8960 is a device
designed specifically for detecting movement of a
remote target by detecting doppler-shift in
microwave radiation reflected from the target. The
CL8960 contains a fixed frequency gunn oscillator,
which produces the energy to be radiated, and a
mixer cavity which mixes the reflected energy with
a sample of the oscillator signal.

* Range -feet
Man detection

(typical)

Supply
Voltage
(typical)

Running Supply
Current (typical)

Output
Power

(typical)
Centre

Frequency

30 to 100 7V
(+0.1V)

140mA 8mW 10.687 GHz

PCB MOUNTING KEYBOARD SWITCHES
Digitast is a remarkable new modular electronic
switch input component for use with dual in -line
packages (DIP). The inner construction, in connection
with standard TTL-ICs, eliminates more costly and
troublesome conductor plate sandwiched switches.

The contact arrangement also lends itself to
economical PC board designs, and assembly
techniques of sophisticated electronic equipment.

The single pole, double throw momentary contact
element is made of gold-plated over nickel -plated
brass. Included in the contact arrangement is a
unique bussing contact precluding the need for
double -sided printed circuit boards in most
cases.

SUITABLE FOR MOUNTING ON 1" MATRIX BOARD
AND AS USED
IN THE ELEKTORsc.mp PROJECT

W

0
J

Standard SPST-SR £0.95
or with LED TYPE SRL £1.65

METRIC
SIZES

BA
SIZES

SCREW KITS

2.5mm Slotted Pan Head Kit
12 Screws 4 x 6rnm +4 x 12mm

+ 4 x 20mm
+ 12 Nuts, Washers and Shakeproof Washers

£0.45

3m m Slotted Pan Head Kit £0.45
12 Screws 4 x 8mm, 4 x 12mrn, 4 x 20mm
4 12 each - Nuts, Washers and Shakeproof Washers

4BA Slotted Round Head Kit
12 Screws 4 each 14 1"
+ 12 Nuts, Washers and Shakeproots

6BA Slotted Round Head Kit
12 Screws 4 each k, f"
+ 12 Nuts, Washers and Shakeproofs

£0.55

£0.50

NOW YOU NEED NEVER BE WITHOUT!

CRICKLEWOOD
36 01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
01-723 4242



32 DIGIT LCD PANEL METER
KITS

these low-cost, easy -to -assemble kits
using the new Intersil 7106 A/D converters
Intersil's 7106 is the first single -chip CMOS ND for driving
LCD displays - including backplane - directly. The 7107 is the
first single -chip CMOS ND for driving instrument -size LED
displays directly without buffering. Each provides parallel
seven segment outputs, ideal for DVMs, DPMs and anywhere
modern digital displays are needed. Both new devices provide
cost advantages over multi -chip designs, because they require
no additional active components. Both have internal reference
and clock, and both are CMOS so you get low noise (12 to
15 pV) comparable with the finest bipolar devices, and low
power (10 mW max. (T., 10V). A few more features:

 +1 -count accuracy over the entire ±2000 -count range.
 Guaranteed to read Zero for 0 Volts input.
 Provides true polarity at Zero count for precise null

detection.

 Differential input from 200 mV to 2.000V full scale.

Kits provide all materials . . .

Including PC board, for a functioning panel meter. Assembly
time is only hour.
ONLY LCD KIT AVAILABLE. ICL 7106EV(LCD) £26.99.

411111119111111110111k

The Sinclair PDM35.
A personal digital multimeter for only £32.35

PDM35 - Meter
Padded Carrying Case
A.C. Adaptor 240V 50Hz

Operation from replaceable battery
£32.35 or AC adaptor.

£3.00 Industry standard 10 MO input
£3.00 impedance.

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It's got all the functions and
features you want in a digital
multimeter, yet they're neatly
packaged in a rugged but light
pocket-size case, ready to go
anywhere.

What you get with a PDM 3 5

31 digit resolution.
Sharp, bright, easily read LED
display, reading to +1.999.
Automatic polarity selection.
Resolution of 1 mV and 0.1 nA
(0.0001µA).
Direct reading of semiconductor
forward voltages at 5 different
currents.
Resistance measured up to 20 MO.
1% of reading accuracy.

BRISTOL
0272-654201

VAT INCLUSIVE GLASGOW
PRICES 041-332 4133 37



THE MINI-BLEEPTONE 525 £4.05

is an electronic warning device that
doubles as a fault indicator or localised
warning of fire or intruders. Developed
for panel mounting its solid state 
electronics gives reliability whilst its small
size and low current consumption of
3-15mA produce a choice of Two signals
up to 80dBA. Its wide voltage range
ensures operation from almost any
transistorised equipment, completing the
flexibility of this unit.
Requires 1 2.7mm (0 5") fixing hole

BUZZERS
VERY LOUD NOTE)

CREAM PLASTIC CASE, 50mm
DIAMETER BY 30mm HIGH.
THREE FIXING FEET WITH
HOLES SPACED AT 50mm
AVAILABLE IN

6 VOLTS -- PRICE £0.70
12 VOLTS - PRICE £0.83

CHOKES
CH I RF Choke 2.5 mH 48p
CH2 RF Choke 5.0 mH 55p
CH3 RF Choke 7.5 mH 55p
CH4 RF Choke 10 mH 55p
CH5 RF Choke 1.5 mH 48p

COIL FORMERS
i" Coil Formers complete

Price £0.16 each
4mm Coil Formers 15p each

FUSES & FUSEHOLDERS
1) PANEL MOUNTING
For 11/4" (32mm) fuse
Coloured spring -off safety top £0.38
Colours available: Red, Blue, White,
Yellow
2) PANEL MOUNTING
With see-through cover
For 32mm fuse £0.20
3) CAR IN LINE (not illustrated)
Fuse holder takes 11/4" fuses £0.15
4) PANEL MOUNTING
Fuse Holders for 20mm or 11/4" fuses

20mm £0.32
11/4" £0.35

5) PRINTED CIRCUIT MOUNTING FUSE CLIPS for 20mm fuses only
£0.05 pair
6) CHASSIS MOUNTING FUSE HOLDERS for 20mm fuses on
paxoline £0.10 each

FUSES 1 1/4 "
VALUE QUICK

BLOW

ANTI -

SURGE

100mA £.06 £.22
150mA .06 22

250mA .06 .13
500mA .06 .13
750mA .06 .13
1AMP .06 .13
1.5A .06 .13
2 AMP .06 .13
3 AMP .06 .13
5 AMP .06 .13
7 AMP .06 .13
10 AMP .06 .13
15 AMP .06
20 AMP .06
25 AMP .06

11/4"

FU .1g# 20mm
QUICK ANTI -

VALUE BLOW SURGE
100mA £.06 £.22
125mA .06
160mA 06 .22
200mA 06
250mA 06 .13
315mA 06 .13
400mA 06 .13
500mA 06 .13
630mA 06 .13
800mA 06 .13
1 AMP 06 .13
1.25A 06 .13
1.6A .06 .13
2 AMP 06 .13
3.15 06 .13
4A .06 .13
5A .06 .13
6.3A .06 .13

Both 20mm and 11/4" fuses are available
in quick blow or anti -surge. Please specify

PANEL METERS
REF CAT F S.D

MEI T21 0-50 UA
ME2 T22 0-100 UA
ME3 T23 0-500 UA
ME4 T24 0-1 MA
ME5 T25 0-5 MA
ME6 T26 0-10 MA
ME7 T27 10-50 MA
ME8 T28 0-100 MA
ME9 T29 0-500 MA
ME10 T30 0-1 AMP
ME11 T33 0-50v.AC
ME12 T34 0-300v.AC
ME13 135
ME14 136
ME15 T40 50-0-50 UA
ME16 141 100-0-100 UA
ME17 T42 500-0-500 UA

I I ;

\\\OC MILLIAMPERES

Illuminating Kit
For Above 90p

PRICE
£4.90

P&P
40p

DIMS .-23/4" x 17/s" x 13/8"
REOUIRE 1 v," DIA CUT OUT

AVO TEST LEADS

AVO TEST LEADS
REPLACEMENT. MANUFACTURED
FROM HIGHEST GRADE
MATERIALS TO GIVE
IDENTICAL SPECIFICATION
TO ORIGINAL AVO LEADS.
ONE CROCODILE CLIP
SUPPLIED.

PRICE £3.75/PAIR

EXTRAS
TELEPHONE PICK UP
suction action to phone
enables conversationconversation to
be recorded (3.5mm
plug)

60
..2) E1/2,

".-.4Ze-1`'-

EAR PIECE , ,, ,1401, KJ450
EAR PIECE

Magnetic 25p
lii

3.5mm PLUGS i 11
'1

TEST LEAD KIT KJ450 I
Complete with long
reach prods - banana

ea/
plugs, pin plugs. lairbs

'
,0010e......  i; ,

spades and crocodile ii..-i---.."'".....
clips - all push on
fittings

.:17..Agall....._
11".2:::_:- _--- ' -
. - --- --

PRICE £1.75 Set
SIGNAL INJECTOR
Model SE250B
Unusually stable trou-
ble-shooter - for
checking TV, Radio,
amp. etc. One hand
operation - penlight
battery. Output approx.

c4;a1j2111114:1)e5 30

1.4v RP. at nom. J1°) 1...

.4

PN90
lkc/s + harmonics up
to VHF measures 7" x
6" ----ate - -_ _
TEST LEADS KIT .L

,.PN90
Complete luxury kit - ..

klijeizi,
.....

curly leads, long reach V'  .
:--:i

-'efA4/
, . - . , r , P1 7:

prods - supplied with
quality alternative ends, ..,:.

,r/e.41'

banana plug, pin plug. GP 101.
-

-
Spade terminal and croc --
clip. PRICE £3.50/SET ----, ....--0"

IDEAL EXTRA

- E.

TEST PRODS /
FOR ANY ENTHUSIAST A
SET OF 1 RED 1 BLACK PRICE £1.55/SET

CRICKLEWOOD
38 01-452 0161

VAT INCLUSIVE
PRICES

EDGWARE ROAD
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A. MARSHALL is your
MAN OF MANY PARTS

with components
it pays you to use -

Mullard components
He can give a fast supply from large stocks of
all the electronic components you need-the
very best components for TV, Radio, Audio and
Domestic Appliance servicing. Mullard Components.

It pays to fit a Mullard quality component
because its reliability and long service life
will save time, trouble, and money. By giving
real customer satisfaction Mullard quality is
always cheaper in the long run!

Keep up-to-date on all Mullard components
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4040 BUS, $1, $2, SYNC, RESET. CM RAM 1 and 2

that trigger each other continuously in the presence of a
logic zero on the output of 4265 Number 1 port Z3.
The timing generator produces a 3ms program pulse every
15ms, to give a 5: 1 duty cycle, and also provides pulses
to enable the program data input, and to invert the
address information while Vdd and Vgg are in
transition.

Because of the need to control the pulse timings to
within tens of microseconds the timing function could
not be carried out effectively by the 4040 itself, and so it
has to be content with merely controlling the total number
of 3ms pulses applied by means of port Z3 of 4265
Number 1. At present about thirty five consecutive
pulses are applied, and this is determined by a 540ms
software delay controlled by PROMPT. Some commercial
PROM programmers operate in a slightly different way in
that they provide four times the number of program
pulses initially required to program a particular location,
and thus adjust themselves to the needs of individual
locations, using less pulses than CHAMP-PROG for most
locations, but more for the stubborn ones. This latter
technique has the advantage of faster (and some say more
reliable) programming, but needs more complicated soft-
ware. We mention it here in case anyone would care to
modify the PROMPT software and try it, but there's no
need to worry about this since we have never had a
programming failure, and none of our PROMS ever forget!
Intel themselves use the fixed duration programming
techniques.

CHAMP INTERFACE
As mentioned earlier, all data, address, and control

information is passed to and from the CHAMP-PROG
circuit over the four -bit 4040 main data bus which is
interfaced to two 4265 chips on the programmer circuit

Fig. 8.3. CHAMP-PROG block diagram

INVERT
ADDRESS

board. Up to tour 4265's (including the one on the
CHAMP main board) can be used with the basic CHAMP
system, one to each CM -RAM line where it will respond to
the RAM Chip -Two SRC address, 80H. 4265 Number 1
(IC8) is controlled by cm RAM 1 and is set to mode 4
(four four -bit output ports) as soon as PROMPT is
initialised. This chip provides an eight bit address to select
a PROM location on ports W and X, and uses output Z3
to control the timing generator. The other outputs are
unused. 4265 number two (IC11) is set to mode 6 (two
four -bit input ports, two four -bit output ports) and pro-
vides the data to be programmed on ports Y and Z, and
monitors the data from the PROM between program pulses,
using ports W and X. Monitoring the results of a
programming sequence is necessary because after pro-
gramming a location PROMPT checks the data output
against the data sent earlier to ports Y and Z, to ensure
that they are the same. Any discrepancy results in a
program abort and a FAIL message. During programming,
the data and address inputs to the PROM must take up
voltage levels commensurate with the programming sup-
plies, and so the outputs of the 4265 chips are connected
to the PROM via discrete transistor drive circuits and low
power t.t.l. gates. The address drivers are fed by 74L86
EXCLUSIVE OR gates which are controlled by the timing
generator and used to invert the address information from
4265 number one during the transition period of 60 micro-
seconds.

If you are wondering how the input data is presented
to the 4702A when these devices do not have any inputs,
the answer is that the data outputs are used as inputs dur-
ing programming.
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LED DISPLAY
On the prototype of CHAMP-PROG, an in -line array

of l.e.d.s which provided a binary display of data in the
PROM being programmed, was provided. This display was
very pretty but was later thought to provide little in-
formation that was not available elsewhere, and so was
deleted from the final version, with the happy result of
a gain in noise immunity at the inputs to 4265 number
two ports W and X. These l.e.d.s are shown dotted on
the circuit and can be used if desired, they do at least
provide helpful data during circuit debugging operations!

The output data from the PROM is monitored in a
rather unusual way. The emitters of the PROM data line
drivers (i.e. TR19) have a resistor in series, and in between
program pulses the collector of this driver transistor is
effectively "wire-oRed" with the PROM output driver. If
the stored data is a logic 1, the collector voltage of the
driver becomes +5V, and a voltage is developed across
the emitter resistor due to the current through the
transistor. If a logic 0 is stored however, the driver
transistor collector is clamped to zero volts and it turns
OFE, therefore no voltage is developed across the
emitter resistor. Thus, the emitter resistor voltage is an
indicator of the stored data, and this voltage is used to
control another transistor (TR27) which provides a 5 Volt
logic level at its collector to drive the 4265 inputs and
the l.e.d.s if fitted.

TIMING GENERATOR CIRCUIT
The timing generator and voltage regulator sections of

Fig. 8.2 are complicated enough to deserve a more com-
plete explanation. IC's 1, 2 and 3 form the heart of the
timing generator, and are 74123 (or 74L123 if you can
get them) dual monostable circuits. 1C1 provides the basic
15 millisecond P.R.F. and is a free running multivibrator
which produces narrow negative going pulses at the pin
13 Q output. These pulses trigger IC2a which provides
an accurately timed pulse of 3.25ms, its length being
adjustable by means of VR1. 'The leading edge of this
pulse triggers IC3a which provides a 155,us delay before
triggering the actual program pulse monostable (1C3b).
IC3b is set to 3.0ms by VR2. IC2b is triggered at the
same time as IC3a, and this mono provides a pulse of
about 60,us to invert the 4702A addresses while the supplies
move to their programming levels. Four separate control
outputs are produced by the timing generator, and these
are buffered by means of 7405 (not low power) open
collector inverters before distribution. The timing of these
outputs is summarised in Fig. 8.4.
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Fig. 8.4. Timing generator waveforms (not to scale)

You may have noticed that two of the 7405 outputs
are returned, via 27 kIl resistors to the +80V rail. This
is done to provide superfast switching by minimising the
time required to charge the wiring capacitance to the
voltage regulator switch transistors, but the use of 80 volts
does mean that these outputs should never be disconnected
from their following transistor stage (during circuit test-
ing for example). because the 7405 would be destroyed.
Under normal circumstances the clamping effect of the
base -emitter diode of the switch transistors makes the use
of an 80V supply quite safe.

VOLTAGE REGULATOR CIRCUIT
The heart of the +47V regulator circuit is formed with

IC5, TR3 and TR1. IC5 is a 14 -pin 200mA regulator
chip type NE550, similar to the more common LM123,
and this device is used to provide the basic voltage
reference and error amplifier functions required by any
regulator circuit. The output of this chip controls the
collector current of TR3, which has its base clamped to
+12V by D4 and operates in the unusual "common base"
mode. The collector load of TR3 is returned to the +80V
supply rail, and the collector itself drives the base of TR1,
which is the device which forms the "business end" of the
regulator. TR1 has 80V at its collector, and during
programming provides a +47V output at its emitter
whilst passing current pulses of up to 0.5A. Obviously
this is a demanding job, and the transistor chosen is a
Texas TIP 122 monolithic darlington with a 100V 5A
specification, and a current gain of at least 1,000 at 3A.
The output voltage of the regulator is sensed at the
cathode of D7 via a resistive divider, R17 and VR3, and
is fed to the non -inverting input of the error amplifier in
IC5. VR3 is of course used to set the output voltage
to the required 47-0V.

PROTECTION
A double measure of protection is provided by the

regulator circuit. TR2 acts as a current limiter when
turned on by a voltage drop across R231124 (0.5 ohms)
which exceeds its Vbe threshold, thus diverting TR I base
current which clamps the output current to a level low
enough to prevent destruction of the regulator during
short-circuits. CSR1 and D6 act as a crowbar over -
voltage protection circuit to prevent damage to other
regulator components on the PROM being programmed
should TR1 ever fail. On the appearance of a potential
in excess of about 56V at the cathode of D7, D6 turns on
and triggers CSR1 causing it to short out the 80V supply
via R20 and blow FS1 (1A). A ruthless procedure perhaps,
but without doubt the simplest and neatest way to discon-
nect supplies in an emergency!

Transistor TR6 and D10 form the other 60V regulator
circuit, and in this case a simple Zener/emitter follower
combination is all that is necessary.

SWITCHING CIRCUITS
Up to now I have referred to the regulators as though

they were standard d.c. circuits, but of course they are
not, because pulsed operation is necessary for proper
programming. Both regulators are turned off by means
of the clamp transistor TR5 which when not turned off
itself by means of the 3.25ms Vbb CNTRL pulse from
the timing generator, conducts to clamp the bases of TR1
and TR6 to a low voltage so that they cease to function.
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COMPONENTS . . .

Resistors
2 off 112 1W 5%
1 off 6.812 5W 5%
1 off 10012 1W
8 off 10012
2 off 33012

11 off 47012
8 off 56012

14 off 1k12

2 off 2.7k12
7 off 4.7k12

24 off 6.812
3 off 10k12
1 off 121a2
1 off 221a2
6 off 27k12
1 off 100k12

All resistors iW 2%
R87 -R94 are optional I.e.d. resistors

R23, R24
R20
R28
R63 -R70
R22, R33
R10, R25, R31, R87 -R94
R46 -R53
R4, R7, R12, R26, R36, R37,

R71 -R78
R6, R8
R1, R2, R14, R21, R32, R34, R35
R38 -R45, R55 -R62, R79 -R86
R17, R29, R30
R9
R18
R3, R5, R11, R13, R15, R27
R16
unless otherwise stated,

Potentiometers
1 off 10k12 20 turn min preset VR3
2 off 50k0, 20 turn min preset (Doram) VR1, VR2

Capacitors
1 off 100pF polyester C9
2 off 200pF polyester C10, C14
1 off 0.001AF ceramic C11
2 off 0.01pF C3, C12
9 off 0.1,uF disc ceramic C1, C8, C15, C18, C20 -C24

(2 for IC8 and 2 for IC11)
1 off 0.47duF ceramic C6
2 off 11SF C4, C5
1 off 2.2AF/35V tant bead C2
1 off 4.7pF/35V tant bead C13
4 off 22uF/25V tant bead C7, C16, C17, C19

Diodes and Rectifiers
5 off 1N4148
3 off 1 N4002
1 off 12V zener 1W
2 off 36V zener 1W
1 off 56V zener 1W
1 off 60V zener 1W
8 off Min red I.e.d. (optional)
1 off Front panel red I.e.d.
1 off Thyristor 400V/4A

D1, D2, D5, D9, D11
D7, D8, D13
D4
D3, D12
D6
D10
D14 -D21
D22
CSR1

In parallel with TR5 is TR4, and this transistor is capable
of the same clamping action, but in this case it is con-
trolled manually by means of the PROGRAM POWER switch
on the front panel.

PROGRAMMING SUPPLIES
The other active components, TR7, TR8, TR9 and

TR10 are used to generate the required PRGM, Cs, Vgg
and Vdd voltage pulses from the "raw material" provided
by the 47V Vccs line, the +5V line and the -10y line.
The full complement of program voltage waveforms is
shown in Fig. 8.5, and no doubt most readers will be able
to see for themselves just how these are generated by the
circuit. The Vccs line actually switches between +5V and
+47V, and D8 provides the clamping action to maintain
the + 5V level in the absence of program pulses. Notice
also that the 3.0ms PRGM pulse itself is actually a
negative going waveform ( +47V to OV).

Transistors
1 off TIP122

28 off BC182L
1 off ZN3053
2 off BFR50
2 off BFR60

TR1
TR2-TR5, TR11-TR34
TR6
TR7, TR10
TR8, TR9

Integrated Circuits
3 off 74123 or 74L123
1 off 7405
1 off Signetics NE550
2 off 74L86
2 off 4265-2
2 off 74L00

C1-IC3
C4
C5
C6-IC7
C8, IC11
C9, IC10

Miscellaneous
PROM socket 2, which is a 24 -pin d.i.l. low profile
p.c.b. type. Also a 24 -pin d.i.l. header plug and
suitable miniature flexible wire to form a loom.
Zero insertion force 24 -pin PROM socket.
Fuse holder (p.c.b. type) and 1A fuse.
Reel of Kynar wire or similar
Piece of VB24 Veroboard cut to 88 holes x 160mm.
Soldercon pins (approx 200).
Terminal pins (0.1 inch).
One single sided 16 -way d.i.l. low profile p.c.b.
socket, complete with two 16 -way d.i.l. header plugs
joined by a 16 -way ribbon cable to form a link
between CHAMP and CHAMP-PROG, approx.
300mm long.
Fine 4BA plastics pillars cut to 20mm and glued to
p.c.b.
Thin clear perspex sheet 650 x 220mm (to be
fastened to pillars).

Constructor's Note
The zero insertion force 24 -pin PROM socket (Type 2, part No. 224-3344-00-0602) is available from:

B.F.I. Electronics, Sinclair House, The Avenue, West Ealing, London W13.
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NEWS BRIEFS

Ring A Rig
OULD a worker on a North Sea oil rig 150 miles north -

Li east of the Shetlands, pick up a normal telephone and
dial directly to anywhere on the mainland? The answer is
yes! Thanks to a £5 million top priority Post Office project,
even the most distant oil platform, Thistle "A", came into
the telephone network last November, giving workers there
a telephone dial capable of calling 355 million phones in
67 different countries, just like subscribers on the main-
land!

Over the next 15 months there are a number of plat-
forms still to be linked into the system, known as the
technique of trans -horizon radio, and which has never
before been used by the PO. It all relies on the tropos-
pheric scattering of microwave frequencies normally used
for line -of -sight communication, but which are still visible
to aerials far beyond the horizon. Turbulence in the
troposphere (Earth's lower atmosphere) will cause this
"fringe" of radio signals in much the same way as the
glow from a distant searchlight might be seen, even when
the beam itself is out of sight.

A powerful signal is beamed in the direction of the pro-
duction platform, and a signal reduced in strength by
'something in the order of 1/1010 will reach the directional
aerial waiting for it.

The control station is located near Fraserburgh, Aber-
deenshire, and two relay stations are sited on South Shet-
land. Two separate troposcatter paths link land to a pair
of platforms up to 30 miles apart, which are linked to each

SUCCESSFUL
CHAMP-PROG has proved to be a really useful

addition to the CHAMP system, and the prototype has
been used to program a total of more than 50 PROMS of
mixed origin without a failure.

Intel 4702A and 1702A devices have been tried together
with low cost surplus devices of unknown origin, and
CHAMP-PROG has coped with them all. Anyone who
has tried to develop their own software while using the
CHAMP "postal programming service" will know just
how expensive and unsatisfactory this can be. CHAMP-
PROG will enable CHAMP programmers to be completely
independent in their activities, and consequently very
productive!
NEXT MONTH: CHAMP-PROG construction and
PROMPT

A number of Intel MCS-40 User's Manuals and 40041
4040 Programming Manuals are held by P.E. at Poole,
which we are willing to give away in sets on a "first come
first serve" basis to anyone supplying a strong 11 X 13
inch s.a.e. with 54p stamp (67p 1st class).

Fig. 8.5. Address lines and regulator circuit outputs during
program pulse

other by line -of -sight microwave. This completes the
triangle for alternative path operation, giving high service
reliability.

Traffic Computer
m or all drivers in the Leicester area will realise that
I \I they are being told what to do by a computer, and
have been since the Leicester Area Traffic Control Scheme
became operational in October 1974.

The traffic plan swung into action with 96 traffic signals
and Pelican crossings linked to a central computer via
Telecommand/5 remote control systems, built by Plessey
Controls Ltd of Poole, Dorset. As additional urban area
signals were installed, they too were connected to the
computer, bringing the total to 128 signals with expansion
capability to 192.

Some of that spare capacity is now being used with an
extension of the traffic control system to Loughborough,
11 -miles away. Fourteen extra signals, including 7 on the
A6, will spread the improved traffic flow situation, which
was found in Leicester to give a 12 per cent decrease in
delays to general traffic, and save travel time to buses of
about 6 per cent during peak periods. There are now
also 53 special detectors continuously relaying traffic
information.

The Leicester Control Centre monitors both cities, where,
consoles comprising VDUs, closed circuit television, and
a large mosaic map showing the condition at each inter-
section can be used to call up reserve plans for relieving
congestion. Be it caused by a breakdown, an accident or
any other unexpected event, the use of a reserve plan will
activate a warning light at the appropriate point on the
mosaic map. Any predictable problems such as the rush
hour or football matches, will be dealt with by one of
the computerised traffic plans.

A side -benefit of this system is immediate location of the
majority of traffic light faults, and the computer even
runs a special program during the night to check out
all the signal timings and report any errors.
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Copies of Patents can be obtained from :
the Patent Office Sales, St. Mary Cray, Orpington, Kent

NAVIGATION AID BP 1 484 183

In BP 1 484 183, Shell Internationale
of the Hague, describes an interesting
electronic movement sensing system
for a ship. The need for a ship's cap-
tain to know exactly where he is, at
exactly what speed, and in what direc-
tion he is travelling is obvious. Pre-
vious systems have used fixed master
radars on a jetty with transponders on
board the ship, or acoustic transducers
underneath the ship's hull to set a fix
on the sea bed. But transponders are
only useful where there is a pair of
master radars close by, and operation
of the acoustic transducers is often up-
set by aeration effects under the ship
created by the propeller during man-
oeuvring. The Shell plan is to use a series
of sensors along the ship and correlate
the information they produce. At the
ship's stern, where there is no aeration,
a crossed pair of acoustic transducers
or laser logs, working on the doppler
principle, are mounted.

Element (5) provides a longitudinal
speed signal and element (7), lateral
velocity. At the side, amidships, there
is mounted a rate of turn transducer,
which can work on the tuning fork,
gyroscope or laser principle.

A processor (12), has three inputs,
one for the longitudinal speed signal,
one for the rate of turn, and one for
the lateral speed. The first signal,
longitudinal speed, is amplified, and
fed to a servo system to provide direct
readout of forward/aft velocity. The rate
of turn signal is amplified and fed both
to a servosystem for direct read-out,
and also to an operational amplifier
20, with three preset potentiometer
positions. These represent the stern,
midship and bow of the ship, and serve
to introduce into the rate of turn signal
the three longitudinal components of
the distance between the positions on
board ship and the location of the
velocity transducer. The selected out-
put signal is summed at (32) with the
lateral speed signal.

The captain switches the presets to
provide a signal representative of the
absolute lateral velocity at the stern,
midship or bow station. The claim is
that this Signal summation technique
will, when the midship station is selec-
ted, cause any unwanted oscillatory
rate of turn signal to cancel any
unwanted oscillatory lateral velocity sig-
nal. This clever approach permits abso-
lute velocity of the ship to be displayed,

Price 95p each

without any need for the signal damp-
ing techniques which are normally
necessary to obviate high seas motion
and so preserve readability of the data
display. Damping is of course undesir-
able because it reduces accuracy of
the display. The algebraic theory
behind the invention is detailed by
Shell, and it is likely that it would be
applicable to private yachts.

590 Practical Electronics April 1978



Semiconductor P
FEATURING : HDSP 6504/6508 MC6875 1435

SHOWING THE FLAG
When you are desperate, it is possible to
display a sort of Alphabet on cheap seven
segment indicators, but be warned that
the resulting mixture of upper and lower
case, with a few inverted letters like
M and W, is usually quite unintelligible to
the uninitiated! There can of course be
excellent reasons for using this revolu-
tionary new kind of script, and you will
discover the most important of these when
you examine the cost of buying and
driving a multi -character, true alpha-
numeric, I.e.d. dot matrix type of display.
A very sobering experience indeed! At this
point you either have to resign yourself to
that weird new alphabet that you invented
or, if you need a lot of characters, you can
deprive the family of "Kojak" and rewire
the family T.V. set as a V.D.U. (This
solution will cost you about £50 and a
couple of front teeth.)

Before you pursue either of these alter-
natives, cast an eye in the direction of two
new displays from Hewlett Packard, the
HDSP 6504 and the HDSP 6508, because
these may be offering you a compromise
too good to miss. The new displays are
I.e.d. segment units, but they boast not
seven but sixteen segments arranged as a
sort of "upended Union Jack" which can
handle not just the alphabet, but the full 64
character ASCII set which includes
punctuation marks and arithmetical signs.

L°RJ3E DEFGHILTKLMNO
PORSTLIVWx Y E \J

'" IS9SZ'
0 1 0 3 4 5 6 7 El 9 '='?
0 1 2 31-ISE -189 srr'

"Union Jack" display fount of the
HDSP6504/6508 display

Driving these displays is just like driving
the seven segment types only more so, a
job easily handled by your pet micro-
processor using a 128 byte look -up table
and a few I/O ports. The "Union Jack"
format is not new, and was available in the
older gas discharge type of display
families, but what Hewlett Packard have
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done is to put together potentially cheap,
multi character display "sticks" of 0.15
inch character height, which are almost
as easy to drive as any other multiplexed
I.e.d. display. The 6504 has four characters,
and the 6508 has eight, and these may be
used together and stacked end to end to
give a line of any reasonable length. The
availability of these displays gives us a
viable alternative to the v.d.u. where only a
single line of data is really needed, or
where space is a problem.

CHEAPER CLOCKS
Anyone who uses the 6800 micro from

Motorola is probably very pleased about
the easy -to -use, 5 volt operation of their
system, but perhaps not so pleased about
the requirement for an external clock
generator in not -so -cheap hybrid form.
This requirement probably wouldn't bother
anyone using a ready made system, but
when you want to put together a dedicated
system, like an electronic door bell, low
cost is vital and an on -chip clock can save
a lot of money. Well, I can't offer a new
6800 with an on -chip clock, but Motorola

have made it possible to build a cheap off -
chip clock, by introducing the MC6875
monolithic clock generator. This chip can
be used instead of the existing hybrid
module designs MC6870A, MC6871A,
and MC6871B, and offers other advan-
tages like a built in power -on reset circuit
and logic for implementing various
DMA (Direct Memory Access) schemes.
The hybrid modules did have the unique
advantage of an internal crystal, whereas
the MC6875 requires a separate crystal,
butthe new device is more flexible because
it can be used over a wide range of fre-
quencies, and for ultra low cost designs
the crystal can be replaced by a simple
RC network.

The new chip makes possible the use of
sophisticated DMA schemes and dynamic
RAM refresh systems with a 6800 pro-
cessor, because in addition to the clock
and reset logic the MC6875 contains
circuitry to stretch clock cycles on de-
mand. For this purpose a DMA/REFRESH
REQUEST input and a DMA/REFRESH
GRANT output are provided. The chip
uses high speed Shottky t.t.l. logic and is
housed in a 16 pin ceramic d.i.p.
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HE Tone Ge rator system described last month pro -
I vides up to 9 square wave frequencies, 85 of which

are used in the S ing Ensemble to facilitate a number of
combinations of register for both hands, and up to three
even harmonics above the fundamental over the entire
keyboard range.

For simple reference in playing the instrument I, II and
III indicate the register of the fundamental range of each
control, and equate to the organ terminology of 16ft, 8ft
and 4ft respectively.

FOOTAGES
The use of the term "footage" arose in organ parlance

due to the length of pipe required to produce a particular
fundamental frequency. An open pipe approximately
eight feet long produces 65Hz, which is two octaves below
middle C on a piano, and on a classical organ with a 61
note manual the range would extend for five octaves to
three octaves above middle C (261Hz) up to approximately
2.IkHz, and this would be known as the 8ft pitch, normal
pitch, or 8ft register. A spinet type of organ, which is
the format normally employed in entertainment type
organs uses either 49 note or 44 note keyboards, and in
the 8ft register of the upper manual maintains the same
number of octaves above middle C, with a reduced
number of notes below middle C.

The String Ensemble follOws the recognised practice
for the latter type of organ and it can be seen from
Figs. 2.1(a) and 2.1(b) how the 8ft register relates to the

STRING
ENSEMBLE
A.J. BOOTHMAN B.Sc.

Part 2

entire compass of a piano keyboard. The bottom note
(C3) is approximately 130Hz whilst the top note (C,) is
approximately 2.1kHz.

This register is available in string voicing only and is
called "String II".

Returning to the theory of organ registers, the use of
a longer open pipe, approximately 16ft in length, pro-
duces an octave lower at 33Hz, which from Fig. 2.1(a)
can be seen to be the bottom C (C1) on a piano. Again
using a shorter 49 note keyboard, the range produced
from a 16ft register is C2 at approximately 65Hz to CE,
at approximately 1.05kHz with middle C (C.) exactly
half -way up the keyboard. This 16ft register shown in
Fig. 2.1(c) is available in string, woodwind, and brass
voicing and is the fundamental orchestral register (I) used
in the String Ensemble.

LOWER KEYBOARD SPLIT
With the "Couple" push button control depressed all

49 notes give a continuous range, at either 16ft (I) or
8ft (II), for the voices selected on the Upper Voice sliders.
However three further push puttons allow the keyboard
to be split such that the lower 16 notes are independent
of the upper 33 notes.

Fig. 2.1(d) indicates the "String I" button depressed,
and under these conditions the upper 33 notes remain
under the control of the sliders, whilst the lower 16 notes
convert to 16ft (I) strings only:

The lower range is C2 to Eb3 at approximate frequencies
between 65Hz and 156Hz. Depression of "String" (II)
converts the lower section to 8ft, ranging from approxi-
mately 130Hz to 311Hz (C3 to Eb.), Fig. 2.1(e), now con-
verting middle C (C.) into the left hand, in addition to
remaining within the compass of the 16ft (I) setting,
Fig. 2.1(c), of the upper section of the keyboard which
is played by the right hand.

The "String III"' push button converts the lower section
to 4ft pitch (C. to Ebs), which as shown in Fig. 2.1(f)
commences at middle C on the piano compass and it
can now be seen that the lower section clearly rises in
register above the middle of the upper keyboard section,
with a fundamental range of approximately 261Hz to
622Hz.
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PIANO KEYBOARD
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Fig. 2.1. Keyboard registers of the String Ensemb e relative to a piano compass (a) Piano compass (b) Ensemble
8ft register-"String II" (c) 16ft register (String I, woodwind and brass) (d) Lower keyboard split-16ft "String I"
depressed (e) Lower keyboard split 8ft String II depressed

ADDITIONAL FREQUENCIES
The highest fundamental frequency shown for the

instrument is indicated in Fig. 2.1(b) as approximately
2.1kHz (C7). Frequencies up to approximately 8.4kHz
are available from the Tone Generator system and these
are used to give additional even harmonics to be described
later in association with the voice circuitry.

FREQUENCY SWITCHING
The switching of the large number of frequencies,

including harmonics, described above is complex by
traditional means in which direct signal keying by multi -

COMPONENTS . . .
DIODE GATES (49 required)

Resistors
R5 3.3k S2 (49 oft)
R6 -R13 120k SI (392 oft)
R14 10k C2 (49 off)
PN 5% carbon film

Capacitors
C13 4.7/1F elect. 25V (49 off)

Potentiometers
VR6 10k S2 linear slider
VR7 4.7k C2 log slider

Diodes
D14 -D22 1N4148 (441 oft)
D23 -D30 1N4148 (8 off)

Miscellaneous
3 printed circuit boards
49 note keyboard (Italian style) with set of keyswitch
components-(Clef Products)

mechanical contacts has been used. Many modern elec-
tronic organs simplify this problem by the use of
electronic keying utilising diode, transistor, or integrated
circuit elements with single mechanical contacts.

Diode keyswitching has been adopted in the String
Ensemble.

DIODE KEYING
Switching of the Tone Generator frequencies through to

the voice circuits is accomplished by diode gating circuits
shown in Fig. 2.2. One circuit within the shaded area is
required for each note of the keyboard such that whilst
that key is down four octave related square waves
corresponding to the note concerned, are switched inde-
pendently onto busbars identified as 16ft, 8ft, 4ft and 2ft.

SHAPING FOR ATTACK
On depression of the key the moving keyswitch makes

contact with a keyswitch rod which is at a positive
potential thus charging C13 via R5 with a relatively
slow time constant to simulate the slow attack of a string
'section. The keyswitch rod receives its potential via a
slider potentiometer VR6 which further slows the charging
rate of C13, and the optimum string attack rate is chosen
to coincide with VR6 in its mid position.
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KEYSWITCH
SHOWN
DEPRESSED

KEYSWITCH
ROD

+20V
VR6 10k.

'ATTACK

P
ALL DIODES

1N4148

RS 3 380.

C13

4.7pF

CIRCUIT AND
COMPONENTS

R6 120811

R7 120kfl

R9 1208(5

RIO 12080.

1R.in014

016

017

R14 10ka

RI1 12080

R13 120811

018

020

D21

Fig. 2.2. Diode gating circuits

This simple "Attack Control" produces a degree of
automatic levelling of the overall output as the number
of notes depressed changes which is useful in simulating
the smooth flow of the string section, but the slowest
attack position can introduce the effect to an excessive
degree, whilst in the fastest attack position the keyboard
section is fully additive.
SUSTAIN

When the key is released the capacitor C13 is dis-
charged at a rate dependent on the time constant of C13
coupled with the combined effect of resistors R6-13,
which are eventually grounded via terminating resistors
on the busbars, but modified by the effect of R14 which
is returned via D22 to a potential set on slider potenti-
ometer VR7. When the potential is high it is isolated
from C13 by D22, but when VR7 is at minimum potential
(OV) the low value of R14 dominates over the R6-13
combination to produce a short sustain. As the potential
from VR7 is set at an increased level, the domination of
R14 ceases when the falling potential on C13 approaches
that on VR7 such that the longer time constant associated
with R6-13 comes in earlier giving an overall increased
length of sustain.

ATTACK

KEY DOWN

SUSTAIN

KEY RELEASE

Fig. 2.3. Envelope shapes produced by the Diode
Gate circuits

P
PITCH BUSBARS

D23/27

0 2 FT,

0 4 FT

0 8 FT

024/28

D26/30

0 16FT

VR7 4.7 kil
SUSTAINI

TO PREAMPS I VOICE
CIRCUITS

20V

The resulting envelope shapes available are shown in
Fig. 2.3, indicating the variations possible from the mid
position each of the slider potentiometer controls.

TONE SWITCHING
The required octave related square waves for a par-

ticular note are connected to the cathodes of D14-17,
and have amplitudes of approximately 14 volts. Assuming
the key is at rest with the keyswitch in the open circuit
condition then C13 will be discharged and the junction
of R5 and C13 at zero potential. Thus the anodes of
D14-17 will also be at zero potential and the reverse
characteristics of the diodes will block the Tone Generator
signals.

Whilst a positive potential is present on C13 during
the envelope generation process, the signals will pull down
the voltages on R6-9 via D14-17 allowing signals to pass
through R10-13 which are proportional to the envelope
amplitude.

BEEHIVE REDUCTION
"Beehive" is the term used to describe the effect of all

frequencies in the Tone Generator breaking through into
the amplifier circuits in chorus, producing a background
level of sound which gives considerable annoyance. .There
are many routes in a polyphonic instrument by which
this can occur, related to screening, cable looming and
earthing of the various sub -assemblies, but the first route
to consider is the direct transmission of low level tones
through the keyswitch system when it is supposedly in
its quiescent state.

Diodes D18-22 first isolate each gate from the other
48 such that from the point of view of one signal it does
not see the 120 kilohm resistors in all other notes of the
same pitch, only considering the terminating resistor at
the end of the busbar in determining its final level at the
preamplifier. Secondly the diodes block the sum total of
signals from the keys depressed feeding back to C13 and
providing a small positive potential for the signal to
modulate in a supposedly quiescent note. The diodes also
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have a high impedance in the forward direction at low
voltages to assist the blocking of any small residual
voltage on C13, and effectively increase the values of
D18-22 in this condition.

Finally it has to be accepted that even when reversed
biased D14-17 allow low level spike signals to pass due
to internal capacitance, and the small finite stray capaci-
tance of D18-22 further reduces to a small degree the
onward transmission of signals from this source.

THRESHOLD DIODES
Even at this stage beehive signals are present on the

pitch busbars in the quiescent state and diodes D23-30
are used to further block the breakthrough from reaching
the preamplifiers. Since the keyboard is split with two
independent sets of outputs from the keyswitch circuits,
two sets of threshold diodes are required, D23-26 for the
lower section of the keyboard and D27-30 for the upper
end of the keyboard.

The overall result is negligible beehive due to trans-
mission through the Diode Gate circuits, and since all
signals are in square wave form, with a common base-
line potential, the signal harmonic content or distortion
level is not modified.

DIODE GATE P.C.B. CONSTRUCTION
All Diode Gate circuits are mounted on three printed

circuit boards, the etching and drilling details of which
are given in Fig. 2.4, with the component assembly details
in Fig. 2.5. The boards are designed to accommodate 49

GOLD CLAD
WIRE

D23-26

LOWER OUTPUTS

EARTH
LINK TO CHASSIS

TONE GENERATOR INPUTS

identical circuits of the type previously described within
the shaded area of Fig. 2.2. Since each board has a
pattern to cover 17 notes, two are omitted, one at each
end of the final three board assembly, and the remaining
spaces are used to accommodate the threshold diodes
D23-30. Thus in Fig. 2.6 it can be seen that PCB1 is
at the lower end of the keyboard and contains 16 notes
plus threshold diodes D23-26 on the left hand end, PCB2
contains 17 notes, whilst PCB3 contains 16 notes plus
threshold diodes D27-30 at its right hand end at the
upper end of the keyboard.

To assemble the Diode Gate p.c.b.s resistors R5, R14
and R6-9 should first be fitted to the board, omitting
R10-13 at this stage. All diodes, including D23-30, should
then be soldered followed by R10-13, and finally C13.
Care should be taken when fitting R10-13, which are
mounted across R6-9, that none of the resistor lead ends
are positioned such that shorting can occur.

CLOSE INSPECTION
Experience has shown that whilst repetitive soldering

of the type involved in this project is easy, ninety per-
cent of problems occurring in similar projects can be
eliminated by close physical inspection of the completed
p.c.b. The most common fault is to completely miss a
solder connection, such that after cropping the waste
leads a superficial check on the board indicates that all
connections are made. On closer more careful inspection
it can then be seen that a component wire is simply
passing through a hole without any solder present.

A second possible fault is the creation of a solder bridge

KEYBOARD CHASSIS FRONT

I

16 NOTES

1t .1C

IL )
}OUTPUT

LINKS
DIODEEGATE ARTH

LINK
2 PCB

SUS TAIN

17 NOTES
1 1 1

16 NOTES

ACTUATOR

ROD SUPPORT

GOLD PLATED ROD

D27-30

UPPER OUTPUTS

SUSTAIN

INTERCONNECTION PATTERN
FOR TONE GENERATION

TONE GENERATOR INPUTS

m= MOUNTING POINTS

Fig. 2.6. Assembly of Diode Gate p.c.b.s under Veroboard
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5 3/8"

ACTUATOR-

PI
KE YBOARD CHASSIS

GOLD CLAD WIRE

DIODE GATE
PRINTED CIRCUIT BOARDS

GOLD PLATED ROD

ROD SUPPORT/j BASE PANEL

SPRING

KE Y BAR -

Fig. 2.7. Keyswitch and Diode Gate p.c.b. mounting detail

between two adjacent lands or tracks which again re-
quires careful inspection to detect.

Whilst on the subject of faults the one other error
which does occur is the incorrect reading of resistor or
capacitor values by factors of ten. Careful attention to
these three points in a positive manner leads to a very
high degree of complete project success first time when
using modern reliable components.

GATE CONTROLS AND P.C.B. MOUNTING
The "Attack" and "Sustain" controls, VR6 and VR7

respectively, are mounted on the front panel at a later
stage, and are unnecessary in any tests carried out after
assembly of the Diode Gate p.c.b.s and keyswitch.

Referring back to Fig. 2.6 the position of the Gate
p.c.b.'s can be seen and before any interwiring is carried
out the mounting points (m) for the p.c.b.s can be marked
on the keyboard chassis using both Figs. 2.6 and 2.7.
Fig. 2.6 also indicates connections between each of the
diode gate p.c.b.s.

LOW

NOTE Na 1

2 FT I h )

4 FT

8 FT

16 FT

2 FT

4 FT

8 FT

16 FT

C`,

C3

Ca

7

h

Ff

Fj

FI

SPLIT

The interconnection pattern to distribute the signals
from the Tone Generator is given in detail later, but it
should be noted that earth and sustain links are required
both between PCB1 and 2 and between PCB2 and 3. A
link should also be made from an earth track to the key-
board chassis to provide an additional screening effect.
A further four output links are required between PCBs 2
and 3 which together constitute the 33 notes of the upper
section of the keyboard. Outputs for this section are
taken from diodes D27-30 and for the lower section
from diodes D23-26.

Output footages are marked in Fig. 2.5, with a point
E for connecting the four -core cable screen.

KEYBOARD AND KEYSWITCH
The keyswitch action is integrated with the Diode Gate

p.c.b.s and consists of gold clad springy wires approxi-
mately 2 inches long soldered onto lands provided on the
p.c.b.s. Details are shown in Fig. 2.7.
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Fig. 2.8. Interconnection pattern for Diode Gate p.c.b. and connections to Tone Generator
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The Diode Gate p.c.b.s are shown fixed to the under-
side of the keyboard with stand off insulated washers.

INTERCONNECTION PATTERN
In order to distribute signals at the four pitches 16ft,

8ft, 4ft and 2ft from the Tone Generator to each note
on the keyboard an interconnection process to the pattern
shown in Fig. 2.8 is required. This is carried out on the
Diode Gate p.c.b.s, a continuous wire linking for example
the 2ft gate input for note No. 7 with the 4ft gate input
for note No. 19, the 8ft gate input for note No. 31, and
the 16ft gate input for note No. 43, then continuing as
the interconnecting lead to the Tone Generator board
output Fit (4).

All notes in this example are FiPs and it can be seen
from Fig. 2.8 how the same F0(4) tone generator fre-
quency acts as the fundamental where FO5 in the piano
keyboard, shown in Fig. 2.1(a), occurs, i.e. at 16ft and
8ft in notes 43 and 31 respectively, whilst in note 19 it
acts as the fourth harmonic for F#3 at 16ft and the
second harmonic for Fit4 at 8ft, and in note 7 as the
eighth harmonic for F#2 at 16ft, the fourth harmonic
for F#3 at 8ft and the second harmonic for Fik at 4ft.

This pattern is repeated for every pitch of every 'note
until a complete matrix is made up with 85 interconnect-
ing leads to the Tone Generator board.

MATRIX CONSTRUCTION
The three Diode Gate board assembly is constructed

before it is fixed to the keyboard. The three boards should
be temporarily clamped in line using nuts, bolts and
washers at the front and rear of each junction, or in a
temporary timber frame which allows the boards to sit
in slots during assembly.

The first process is to solder the earth and output
linkages previously described and shown in Fig. 2.6. Two
extra link pads are also provided on the p.c.b.

Copper wire of approximately 28 s.w.g. with a solder -
able insulated coating is used to build the matrix. A few

28 s.w.g. COPPER WIRE

p c.b.FIBRE

p c b COPPER TRACK

Fig. 2.9. Cross section of solder joint and method of
threading copper wire through Diode Gate p.c.b.s

SOLDER BLOB

guidelines for the pattern are given on the p.c.b. com-
ponent identification diagram in Fig. 2.5. A continuous
wire both interconnects the relevant pitch on each note
and acts as a lead between the Diode Gate p.c.b.s and
the Tone Generator. A solder land is provided on the
Gate board for each pitch of each note and has two
holes one on each side of the land.

The copper wire is threaded through one hole from the
top of the board and then returned through the re-
maining hole. All interconnect wires can be "knitted" in
this way prior to soldering and then as a final process a
hot iron is used to melt the insulation providing the
solder connection to each land. A cross section of the
joint is shown in Fig. 2.9.

TONE GENERATOR CONNECTION
The points at which interconnect wires are taken from

the Diode Gate boards to the Tone Generator are shown
in Fig. 2.8. The corresponding Tone Generator frequency
reference numbers are also given in this diagram, i.e.
C(1) to C(8).

When threading the wires to construct the matrix, an
extra length should be allowed to reach the Tone
Generator. For connections taken from the left hand
group in Fig. 2.8 an extra 16 inches should be allowed,
and for connections taken from the right hand group an
extra 30 inches should be allowed.

As each wire is fitted to the matrix, labels can be
attached to the tone generator end of the lead identifying
the tone generator reference numbers, or alternatively
identification can be ignorsd whilst interwiring and a
multi -meter used to locate the leads at a later stage.

TESTING THE GATE/KEYSWITCH ASSEMBLY
A test of the system can be carried out at this stage by

terminating each of the output busbars with 10 kilohm
resistors to ground giving simple square wave outputs at
16ft, 8ft, 4ft and 2ft, from lower and upper parts of the
keyboard. The Keyswitch rod should be fed direct
from the +20 Volt supply on the Tone Generator board,
and the sustain line may be fed from either +20 Volts
or ground to give maximum and minimum sustain
respectively.

Note: In Fig. 11.6 the copper track between pins 1 and
14 should be broken.

Next Month: Cabinet assembly and Chorus System
description.
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EASY BUILD SPEAKER DIY KITS
Specially designed by RT VC for cost
conscious hi -11 enthusiasts. these kits
incorporate two teaksimulate enclosures.
two EMI 13- 0 8- (approx.) woofers. two
tweeters and a pair of matching crossovers.
Supplied complete with an easy to follow

'28" circuit diagram. and crossover components.
STEREO PAIR Input 15 watts rms 30 watts peak. each unit.

p & p [5.50 Cabinet size 20" 11" , 94" (approx.).
SPEAKERS AVAILABLE WITHOUT CABINETS.

It's thy units which we supply with the enclosures illustrated
Sue y 8 iapprux I warder IEMII app f1700 per
tweeter. and matching crossover components. steep pair
Power handling 15 watts rms. 30 watts peak. + PhD [3.40

COMPACT FOR TOP VALUE These infinite baffle
enclosures come to you ready mitred and professionally
finished. Each cabinet measures approx. per stereo pair

12" >< 9" v 5" deep. and is in wood simulate.
50

Complete with two 8" (approx.) speakers for .5
maximum power handling of 1 watts 8I1 + p & p [2.20
SPEAKERS Two models Duo 1lb. teak veneer 12 watts
rms. 24 watts peak. 1134" 134" 71- (approx.).
Duo 111. 20 watts rms. 40 watts peak. 27" 0 13" . 11A- appx

Due fib E PER PAIR Duo III [C,PER P IP17
p & p [6.50 dz. p & p [7 50

DECCA 20 WATTS STEREO SPEAKER stereo pair
This matching loudspeaker system is hand made. kit
comprises of two 8" diameter approx. base drive unit. with
heavy die cast chassis laminated canes with rolled P.V.C.
surrounds. two 34" diameter approx. domed tweeters
complete with crossover networks 80 f4.00 p & p.120"

PERSONAL SHOPPERS
STEREO CASSETTE record/replay fully built P.C. board[' 95

Used without guarantee. (En Equipment.)
AM. FM. TUNER P.C.B. with Mullard L.P. 1186.
1185, 1181 modules.
100K Multiturn Varicap tuning pots. 6 for
PAIR STEREO B WATT SPEAKERS
8" bass units with 34" approx. tweeters f995
Size 164" r 11" 84".
Plinth & cover BSR or G d teak finish 600

DECCA 0C1000 Stereo Cassette P.C.B. f2"complete with switch oscillator coils and tapeheady
AM. FM. Stereo Multiples Car Radio: cassette 13600
player in dash fixing Negative earth 5 watts output
I.C. Stereo 8 Track to Cassette adaptor converts. [1 895
any 8 track player to cassette player. AL.

[950

£1"

I

f' I v. (1 ( c.

20 it 20 WATT STEREO AMPLIFIER
Superb Viscount IV unit in teak finished cabinet.
Silver fascia with aluminium rotary controls and p & p
pushbuttons. red mains indicator and stereo jack [2.50
socket. Function switch for mic. magnetic and crystal
pickups, tape. tuner. and auxiliary Rear panel features two
mains outlets. DIN speaker and input sockets. plus fuse.
20 + 20 watts rms. 40 + 40 watts peak.
30 s 30 WATT AMPLIFIER KIT
Specially designed by RT-VC for the experienced constructor.
complete in every detail. Same facilities as
Viscount IV amplifier. 60 + 60 peak. p & 0 [2.50 (2900
NOW AVAILABLE fully built and tested. [3900
Output 30 + 30 watts rms. 60 r. 60 peak. p & p 12.50
SPECIAL OFFER - to Personal Shoppers

BSR TYPE 131 Professional Series with C/balanced arm and
removable head shell/ceramic cartridge auto manual deck
complete with plinth and cover ready wired. Our price f 1 895

'1

'29"

fr

45 WATT MONO
DISCO AMP

fqcoo
"'" p & p (2 50
Sire approx.

ems 0

131 r 51 61 .

45 watts rms. 90 watts peak output. Biy features
include two disc inputs. both for ceramic cartridges, tape
input and microphone input. Level mixing controls fitted
with integral push pull switches Independent bass and
treble controls and master volume.

70 & 100 WATT
MONO DISCO AMP 1r_
Sire approx.
14" 4" , 101" )11111
Brushed aluminium
fascia and rotary controls  
five vertical slide controls master volume,
tape level, rnic level. deck level. PLUS INTER DECK FADER
for perfect graduated change from record deck No. 1 to

No 2. or vice versa. Pre fade level control
70 watt0

watt
peak£57(PFL) lets YOU hear next disc before fading 14

it in. VU meter monitors output level. p & p [400

Output 100 watts RMS 200 waits peak 100 wan 165

ADD-ON STEREO CASSETTE TAPE DECK KIT,
Designed for the experienced 0.I.Y. man. This
kit comprises of a tape transport mechanism
ready built and tested record replay
electronics with twin V.U. meters and
level control for mating with mechanism
Specifications: Sensitivity -

0.85 mV 20K OHMS; Din. 40mV
400K OHMS: Output 300mV RMS per channel I KHz

from 2K OHMS source Cross Talk - -30db : Tape Counter
3 Digit- Resettable Frequency Response - 40Hz 8KHz ± 6dh
Deck Motor - 9 Volt DC with electronic speed regulations
Key Functions - Record. Rewind. £19"
Fast Forward. Play. Stop & Eject. 12.50  G108,01)80E250
Opt extras: Mains transformer to suite E2.50 + El p & p.

All emiv.es Se,,d slyrypett

arldiesserl

itye,upeEi
323 EDGWARE ROAD i illYDON W2
210 HIGH STREET. ACTON W3 6NG
ALL PRICES INCLUDE VAT AT 124,
All items subject to availability. Price correct

at 1.1.18 end subject to change without notice

Personal Shoppers EDGWARE ROAD LONOON W2 Tel 01-723 8432. 9.30am 5.30pm Half day Thursday. ACTON

C-MOS 4086 60p 7410 20p 7492 54p 74172 660p4069 27p 7411 30p 7493 44p 74173 157p4000 20p 4070 SOp 7412 20p 7494 81Ip 74174 100p4001 20p 4071 2Sp 7413 31Ip 7495 65p 74175 98p4002 20p 4072 25p 7414 96p 7496 90p 74176 123p4006 114p 4073 26p 7416 35p 7497 356p 74177 123p4007 20p 4076 118p 7417 40p 74100 120p 74178 110p4008 99p 4077 48p 7420 20p 74104 73p 74179 138p4009 57p 4081 20p 7421 409 74105 73p 74180 106p4010 57p 4082 25p 7422 26p 74107 36p 74181 262p4011 20p 4093 95p 7423 32p 74109 75p 74182 83p4012 20p 4502 123p 7425 32p 74110 50p 74184 234p4013 51p 4510 139p 7426 107p 74111 66p 74185 187p4014 107p 4511 150p 7427 69p 74116 251p 74190 134p
4015 114p 4512 51p 7428 alp 74120 155p 74191 134p4016 51p 4514 264p 7430 20p 74121 35p 74192 115p4017 114p 4515 264p 7432 29p 74122 53p 74193 115p4018 110p 4516 123p 7433 118p 74123 61p 74194 107p4019 62p 4518 123p 7437 36p 74125 59p 74195 102p4020 115p 4520 123p 7438 38p 74128 59p 74198 134p4021 101p 4522 122p 7440 20p 74128 959 74197 130p4022 99p 4526 122p 7442 69p 74132 75p 74198 124p4023 20p 4527 140p 7443 130p 74142 302p 74199 199p4024 79p 4528 115p 7444 130p 74143 345p 74221 109p4025 20p 4531 115p 7445 105p 74144 346p 74246 205p4026 155p 4543 115p 7447 90p 74145 90p 74247 195p4027 60p 4555 115p 7448 90p 74147 148p 74248 171p4028 95p 4556 115p 7450 20p 74148 150p 74249 171p4029 123p 4581 348p 7451 20p 74150 150p 74251 170p4030 55p 4582 1409 7453 20p 74151 78p 74265 94p4033 155p 4584 99p 7454 20p 74153 78p 74278 331p4034 347p 4585 1009 7460 20p 74154 138p, 74279 75p4035 116p 7470 33p 74155 90p 74283 94p4040 132 TTL 7472 30 74156 90p 74284 712p
4041 64pp 7473 33pp 74157 62p 74285 712p4042 69p 7400 16p 7474 33p 74158 140p 74290 122p4043 99p 7401 18p 7475 46p 74159 265p 74293 122p4044 91p 7402 is 7481 125p 74160 102p 74298 173p4046 137p 7403 20p 7483 95p 74161 102p 74365 93p4049 5Sp 7404 24p 7484 119p 74162 102p 74366 93p4050 55p 7405 24p 7485 126p 74163 102p 74367 93p4051 140p 7406 42p 7486 33p 74164 115p 74368 93p4052 loop 7407 S6p 7489 3409 74165 115p 74390 169p4053 140p 7408 2Sp 7490 43p 74167 358p 74393 189p
4060 1409 7409 2Sp 7491 77p 74170 213p 74490 254p

Full price list of !mews, discretes, capacitors, resistors. potentiometers tools
soldering irons and accessories available. Send 20p or large S.A.E.
This list is sent tree with the first order.
Prices correct December 1977.

Terms C. W.0 Add VAT to prices at 8% Post. etc.. U.K. 25p. overseas 75p. Access
and Barclaycard and all convertible currencies accepted.

TIRRO ELECTRONICS
Grenfell Place, Maidenhead, Berks.

Tel. (0628) 36229
Mail order division of RITRO Electronics UK Ltd.

CHASSIS RECORD BSR BD S 95 TYPE [nu, [2495
PLAYER DECKS Belt drive turntable unit.

2 speed. semi automatic p & p 11 55
BSR MP60 TYPE Single
play feud deck

less cartridge. p & p [2.55
Cartridges to suit above
Acos. magnetic stereo E4.95
Ceramic stereo 11.95
BSR automatic record player deck

Losing device and stereo ceramic head. p & p [2.55 [995

BSR MP 60 type. complete with magnetic cartridge. £29
diamond stylus. and de luxe plinth and cover. p & p [4.50

Home 8 Track cartridge player This unit will match
with the Viscount IV 9", 8", 34-. p & p [2.50

f650

EASY TO BUILD RECORD PLAYER KIT
for the 13-1-Y man who requires a stereo
unit at a budget price, comprising ready
assembled stereo amp. module, Garrard
auto / manual deck with cueing device,
pre-cut and finished cabinet work Out

4 watts per channel, phones socket
and record/replay socket. 9 795 p & p 12.00

Mail Order only. No callers GOODS NOT DESPATCHED OU1SIOE UK

A

J

THIS is the Catalogue you need
to solve your

component
buying

Problems .f

 The finest components
catalogue yet published.

 Over 200 A -4 -size pages.
 About 5.000 items clearly

listed and indexed.
 Nearly 2,000 illustrations.
 Bargain List sent free.
 At f1 40, incl. p. & p., the

catalogue is a bargain.

Send the coupon below now.

HOME RADIO (Components) LTD 234-240 London Road. Ketcham. Surrey CR4 3HD

20
O .4. Please write ',Our Alamo and Address in block capitals

44 II

O'

I
'C) Z. ADDRESS

C#8

tp... 4. I
te

to II HOMERADIO (Components) LTD Dept PE
ob "A 234-240 London Road. Mitcham Surrey CR4 3140 I raw,
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SUPERSOUND
AMPLIFIER

0 '
''

8-15 ohm
Sensitivity
tested. with
Overall size
PRICE L15

13 HI-FI MONO

A superb solid state audio amp-
Mier Brand new components

throughout 5 silicon trap-
' 91111. stators plus 2 power

i
1 , 4.,

loio output transistors in
push-pull. Full wavei g. g rectification. Output
approx.13 watts r.m.s.

,4 into 8 ohms. Frequency
response l2 in 30KHz

110 I- 3,10 Fully integrated
pre -amplifier stage with Se13-

state Volume Bass boost and
Treble cut controls. Suitable for

speakers. Input for ceramic or crystal cartridge.
approx 40mV for full output. Supplied ready built and

knobs. escutcheon panel. input and output plugs.
3in high 6in wide 7,in deep. AC 200.250V
 00 P & P. £1.20

MAINS
AM/FM

I

control
finish
/in
Limited

OPERATED
STEREO TUNER

-_...-....,,,.....---__.-- ,_.-E,-__-.

1

,I

., - ...
. .t!-,----------- i---,-----=--- - 1p i

,- --

Max o.ci Voltage 60OrnV
cabinet. Will match almost

high 9iin deep approx
number only at C28-00

SOLID STATE

200.240V Mains operated
Solid State F.M. A.M Stereo
Tuner Covering M.W A.M.
540-1605KHz V 14 F F.M
88-108MHz
Built-in Ferrite rod aerial for
M.W Full AFC and AGC on
A.M and F.M. Stereo Beacon
Lamp Indicator. Built in Pre-
amps with narP.5te "'Putvoltage adjustable by pre-set

R.M S into 20K Simulated Teak
any amplifier Size 8,in wide

- f1 50 P. & P

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT
A really first-class Hi-Fi Stereo Amplifier Kit Uses 14 transistors
including Silicon Transistors in the first five stages on each
channel resulting in even lower noise level with improved
sensitivity Integral pre -amp with Bass. Treble and two Volume
controls Suitable for use with Ceramic or Crystal cartridges Very
simple to modify to suit magnetic cartridge -instructions included
Output stage for any speakers from 8 to 15 ohms Compact design.
all parts supplied including drilled metalwork high quality ready
drilled printed circuit bOard with component identification clearly
marked, smart brushed anodised aluminium front panel with
matching knobs, wire. solder, nuts. bolts -no extras to buy
Simple step by step instructions enable any constructor to build an
amplifier to be proud of. Brief specification, Power output 14 watts
R M.S per channel into 5 ohms. Frequency response + 3dB
12-30.000Hz Sensitivity better than 8OmV into 1 Mn Full power
bandwidth z 3dB 12-15.000Hz Bass boost approk to ,12dB
Treble cut approx. to -16dB Negative feedback 18d8 over main
amp. Power requirements 35V at 1A.
Overall size 12in wide x 8in deep x 2.1in high.
Fully detailed 7 page construction manual and parts list free with
kit or sand 25p plus large S A E
AMPLIFIER KIT C13.50 P & P 80p
(Magnetic input components 33p no rat
POWER PACK KIT C5-50 P & P. 95p
CABINET £5.50 P & P 95p
SPECIAL OFFER -only £.23 75 If all 3 items
ordered al one time plus £1.25 P. & P.

Full after sales service
Also available ready built and tested 01.25 P 8 P El 50

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £2.00 yd. length. P. & P. 50p
per yd. (min. 1 yd.). S.A.E. for samples.

HARVERSONIC MODEL
TWO ZERO
An advanced solid state general
purpose mono amplifier suitable
for Public Address system. Disco.
Guitar. Gram.. etc Features 3
individuelly controlled inputs leach
input has a separate 2 stage (pre -amp).
Input 2, 15mV into 47k (suitable for use
Input 3 200mV into 1 meg. suitable for
Full mixing facilities with full range bass
inputs plug into standard tack sockets
socket on rear of chassis for an 8
Output in excess of 20 watts R M S
purpose built cabinet made from black
brushed anodised aluminium front escutcheon
operation 200.240 volts Size approx
7,in deep
Special introductory price C28.00
packing

P.A.

ll -li ..i.

19 Si - *
' Perex,

Input 1, 15mV into 47k.
with mic. or guitar etc.).

gram. tuner, or tape etc
8 treble controls. All '

on front panel. Output
ohm or 16 ohm speaker
Very attractively finished
vinyl covered steel. with a

For ac mains
12;in wide Sin high

- £2.50 carriage and

10/14 WATT HI-FI AMPLIFIER KIT
A stylishly finished monaural amplifier with an output of 14 watts
from 2 EL84s in push-pull Super reproduction of both music
and speech. with negligible hum. Separate inputs for mike and
gram allow records and announcements to follow each other
Fully shrouded section wound output transformer to match 3-150
speaker and 2 independent volume controls. and separate bass
and treble controls are provided giving good lift and cut Valve
line-up 2 EL84s. ECM. EF86 and EZ80 rectifier Simple
instruction booklet 25p S A E (Free with parts) All parts sold
separately. ONLY £13.50 P. & P. 01;40. Also available ready
built and tested C18.00 P. & P. 01;40. HARVERSONIC STEREO 44

A solid state stereo amplifier chassis. with an output of 3-4 warts
per channel into El ohm speakers Using the latest high technology
integrated circuit amplifiers with built in short term thermal
overload protection. All components including rectifier smoothing
capacitor, fuse. tone control. volume controls. 2 pin din speaker
sockets and 5 pin din tape rec play socket are mounted on the
printed circuit panel Size approk 9,in 2sin , lin max depth
Supplied brand new and tested with knobs brushed anodised
aluminium 2 way escutcheon Ito allow the amplifier to be mounted
horizontally or vertically) at only 0900 - 50p P 8 P Mains
transformer with an output of 17V a c at 50Orn A can be supplied
at C1.50 - 40p P 8 P. if required Full connection details
supplied

.. POLY PLANAR" WAFER -TYPE, WIDE
RANGE ELECTRO-DYNAMIC SPEAKER
Size 11}in 14, -on 14in deep Weight 19oz Power handling
20W R 84 S 140W peak) Impedance 8 ohm only Response
40112-20KHz Can be mounted on ceilings. walls. doors. under
tables. etc . and used with or without baffle Send SAE 10r,
full details. Only £8.40 each . P. a P. (one 90p, two £110). Now
available in either 8in round version or 4I 4 8i in rectangular. 10
watts R.M.S. 601-12-20KHz £5.25 . P. 8 P. (one 65p, two 75p.).Mullard LP1159 RF-lF module 470 kHz (2.25 P 8 P 20p

Full specification and connection details supplied
Pye VHF FM Tuner Head covering 88-108 MHz 10 7 MHz I F
output 7 8V earth Supplied pre-aligned with lull circuit
diagram with precision -geared F SA gang and 323PF 323PF A M
Tuning gang only C3.15 - P. & P. 35p.
STILL AVAILABLE
HA34 3 Valve Audio Amp. 4iw o/p. Ready built and tested C8.50

- £1.40 P. 8 P.
Also HSL 'Four' Amp. Similar to above but in kit form. MOO p
£1.40 P 8 P

SPECIAL OFFER. 6I -in long throw, roll surround, ceramic Wag-
net 8 ohm 10 watt speaker chassis. Specialty suitable for Hi Fi
£3.95 75P P. & P.

STEREO DECODER
SIZE 2- 3- - I- ready built. Pre -aligned and tested for 9-16V neg.
earth operation. Can be fitted to almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if required. Full details and
instructions (inclusive of hints and tips) supphed. £6.00 plus 20p
P. & P. Stereo beaco light if required 40p extra.

2in PLASTIC CONE HF TWEETER 4 ohm,
£3.50 per matched pair + 50p P. & P.

HIGH POWER HI-FI 8 ohm Dome Tweeter. 1in voice coil.
Magnet size Sin ilia. Suitable for use in up to 50 watt systems.
£4.50 each 60p P. & P.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.
Prices and specifications correct
at time of press. Subject to
alteration without notice,

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01.540 3985

A few minutes from South Wimbledon Tube &armn

(Please write clearly)

PLEASE NOTE: P. 8 P. CHARGES
QUOTED APPLY TO U.K. ONLY
P. 8 P. ON OVERSEAS ORDERS
CHARGED EXTRA.

Clef Products
STOCK CLEARANCE BARGAINS!!

We are proud and privileged to announce that we hove been appointed to dispose of the
surplus stock requirements of a major

PROFESSIONAL EQUIPMENT MANUFACTURER
All these first grade, top specification devices ore available for immediate delivery by

means of our

P. E. JOANNA9 FAST -RETURN DELIVERY SERVICE

& check our prices:- CA74IG 0 23 IOW 0.035

'STRING ENSEMBLE' (NM* 4700
SCIEklitC

0.10
U6301

0.65
100 lav

BC2141.0
0.09

CA3900
0.34

10035V

0.08
0.075

0.04
(low noise salad) 8441411 0.03 61111:00 639 1.40
1024411 0.25 1144022 0.06 lw 5% Mainers
2FR39 0.30 IA Andes 0.22 10 for 0.15

Send S.A.E. for details of Kits & P.C.B.s
2141132 0.21 104 Bridge 1.30 100 for
7r3053 0.17 33pf 0.025 SW 0.330hre

0.98
0.20

7513as0 0.45 343 0.03 Wirowoond

Please indicate which instrument required. 2145015 0.55 .107 0.03 Mono joa ski
2146254 0.95 15n 0.035 Steno jock skt

0.21
0.30

(150W 85V) 33e1 0.035 TO. 220 LED 0.15

Full component lists available on request. For further details please send SAE to: -

16 Mayfield Road, Bramhall, Cheshire SK7 1JU 770 4 Greens Road,

6 -AC_ >

CAMBRIDGE CB4 3EF.
(0223) 54093.

All prices include V.A.T. Carriage & packing add 25p (U.K.).
Add extra for overseas. CWO. only. Discounts over £5 less 5%,
over £10 less 10%, over £25 less 15%, over £50 less 20%. ST R A-pAK

92 GODSTONE ROAD

745175
74176
74177
74178
74179
74180

£4.70
£0.99
£0.99
£1.40
£1.38
£0.99

4007
4008
4009
4010
4011
4012

£0.19
£0.98
£0.80
£0.58
£0.19
£0.19

4046
4047
4048
4049
4050
4052

£1.32
£0.98
£0.63
f0.55
£0.50
£0.92

741-8
741-14
741-7099
747-14
3130-1099
3900

£0.22
£0.20
£0.48
£0.70
£1.00
£0.5074181

BEAD
33 47 .68 1pF 35V all

AAAAA UUM
.1 .22 . .

ELECTROLYTICS

values 11p, 2.2 3.3 4.7 6.80F 35V ,,r 16V 25V 40V 63V WHYTELEAFE SURREY CR3 OEB £1.95 4013 £0.50 4053 £0.95 VOLTAGE
all values 12p; 100 25V 229F 16V I 04;p OS p 05;p 06p 7400 £0.14 7437 £0.25 74S86 £1.50 74137 £0.94 74182 £0.75 4014 £1 4054 £1.10 REGS.both values 13p; 33pF 10V 14P:
10uF 35V 470 6.3V 68 and 100uF

i 5 IWO p OSp OS' pn.? 7401 £0.14 7438 £0.25 7489 £2.45 74141 £0.80 74184 £1.45 4016
.00

f 0.50 4060 £1.10 300 £1.25
3V all values lap, 470F 16V 20p,
100pF 10V 48p.

2 2
3 3
4 7

n.7
04-t: .'"P 7P

, OSp 05; p
04;p 05p 05;p

,.--n'n

'"'.F.
06p
06p

7402
7403
7404

£0.14
£0.14
£0.14

7440
7441
7442

£0.15
£0.64
£0.80

7490
7491
7492

£0.35
£0.70
£0.44

74142
74143
74144

£2.48
£2.70
£2.70

74185A
74186
74188

£1.45
£8.80
£2.70

4017
4018
4019

£0.95
£1.00
£0.52

4066
4069
4070

£0.50
£0.24
£0.38

309K-7.03
723-14
780570220

£1.30
£0.48
£1.30

CARSON FILM RESISTORS 6 8
10

°SP °S;P 08P05p 06p 07p
"P
09p

7405
7406

£0.14
£0.32

7443
7444

£1.10
£1.10

7493
7494

f0.0
£0.87

74145
74147

£0.72
£1.40

74190
74191

£1.38
£1.38

4020
4021

£1.05
£0.95

4071
4072

£0.25
£0.23

781270220
781570220

£1.30
£1.30;Watt In lOmn F12 Series 1p

each Sp for 10 of anv one value 22 06p 07p 09p 13p 7407 £0.32 7445 £0.78 7495 £0.80 74148 £1.58 74192 £1.18 4022 £0.95 4075 £0.23 790570220 £1.95
75p for 100 of am one value 33 07p o8;p 10p 15P 7408 £0.16 7446 £0.83 7496 £0.89 74150 £1.16 74193 £1.18 4023 £0.19 4081 £0.19 791270220 £1.95

41
68

08p hIp 12p.._
099 12P ..P

14
....,_-P

'''.P
7409
7410

£0.18
f0.15

7447A£0.74
7448 £0.88

7497
74100

£2.82
£0.94

74151
74153

£0.84
£0.64

74194
74195

£0.99
£0.95

4024
4025

£0.75
£0.19

4093
4097

£0.80
£3.80

791570220
LINEAR

£1.95I.C. SOCKETS S.C.II'
8 Pin 77P , Amp zoou 30p too sop 13p lap 20P 7411 £0.20 7450 £0.15 74104 £0.40 74154 £1.17 74196 £0.99 4026 £1.65 4501 £0.20 TAA5508 £0.3514 pin 1_2P 4Amp 200V NM 150 tip 15p 20p 28p 7412 £0.21 7451 £0.15 74105 £0.40 74155 £0.88 74197 £0.99 4027 £0.60 4502 £0.95 TAA66113 £1.4016 pin 13P

18 pin 30P
0Amp 000V SOp
7Amp 100V SOp

220
330

12p lap 22p
14p 18p 26p

32p
36--P

7413
7414

£0.28
£0.60

7453
7454

£0.15
£0.15

74107
74109

£0.30
£0.50

74156
74157

£0.68
£0.68

74198
74199

£1.80
£1.80

4028
4029

£0.86
£1.16

4507
4508

£0.130
£2.84

TBA1205
TBA641A

£0.68
£1.8822 pin 3517 7Arnp 400v IIIM 470 16p 20p 29p 40p 7416 £0.30 7460 £0.15 74110 £0.52 74159 £2.00 74221 £1.50 4030 £0.55 4510 £1.38 TBA800 £0.9024 pin 47p lop,,wp 200%, go. 680 18p 24p 35p 48p 7417 £0.30 7470 f0.30 74111 £0.75 74180 £0.88 74273 £2.15 4031 £2.34 4511 £1.50 TBA81OS £1.1828 pin 52P

40 pin 70p
16ArnplOOV 71Ip 1000 20p 29p 41p Sep 7420 £0.15 7472 £0.25 74116 £1.96 74181 £0.88 74279 £1.25 4033 £1.50 4518 £1.13 TCA270S0 £2.21

2200
4700

24p 38p 60p
39p 52p 85p 7421

7422
£0.35
£0.20

7473
7474

£0.30
£0.30

74118
74119

£0.90
£1 .85

74182
74163

£0.88
£0.88

74283
74284

£1.70
£6.85

4034
4035

£2.00
£1.28

4520
4527

£1.28
£1.80

TDA2020
ZN414

£3.58
£1.20400mW WIER LEOS

DIODES 0 125en 0 2in 7423 £0.25 7475 £0.30 74120 £0.88 74164 £1 .00 74293 £1.35 4036 £2.40 4528 £1.05 380-14 £1.00
2 7V -33V Rea 5p Sp

POLYESTER 100v Swaim lead 7425 £0.20 7476 £0.30 74121 £0.25 74165 £1.00 74298 £1.92 4037 £0.99 4536 £3.85 381-14 £1.80
9p men

8°P1/4.") Green 2°P m.2°1'

001

0027

0012 0015 0018
°°33 °°39 0°47

0022

0050
7426
7427

£0.25
E0.25

7480
7481

£0.50
£0.98

74122
74123

£0.40
£0.60

74166
74167

£1.23
£3.20

74390
74393

£1.92
£2.12

4038
4039

£1.00
£2.85

4541
4555

£1.60
£0.85

555-8
556-14

£0.36
£0.80

1.AnY
(3.50 for SC Mi.
ire.25 for 100

Yell.. 30P ---
LED clap 4p 4p

0068
018

0082 01 .045 012
022 OS 027 033

015
039 7428

7430
£0.35
£0.15

7482
7483

£0.85
£0.83

74126
74128

£0.50
£0.68

74170
74172

£1.95
£4.75

CMOS
4000 £0.15

4040
4041

£1.00
£0.86

4556
4583

£0.85
£0.80

710-14
711-14

£0.32
£0.32

047 .0515 056 068 .07 082
74530£0.58 7484 £1.00 74132 £0.75 74173 £1.45 4001 £0.19 4042 £0.80 OP AMPS 1310-14 £1.78

1 WATT MI DIODES I 12 15 .075 ma 22 27 .011 7432 £0.25 7485 £0.98 74135 £0.68 74174 £0.99 4002 £0.19 4043 1E0.95 301A-8£0.35 25018. £2.20
3.3V -100V the 33 .10 39 .11 07 .12 7433 £0.34 7486 £0.30 74136 £0.75 74175 £0.74 4006 £1.00 4044 £0.99 709-14 £0.45 3045-14 £0.45
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E LECTRONIC locks have always held a strange fascina-
L tion for electronics constructors; they are primarily
novelties, although one can always think of many more
serious applications; for instance the "keyswitch" can
be used as a safety device to isolate the power to a piece
of equipment unless someone authorised to use it is avail-
able to insert the key.

The basic design is very flexible, since the keyswitch
can be considered in terms of building blocks, which can
be altered to fulfil the requirements of most applications.
The basic version of the design uses four cmos logic
integrated circuits, which are readily available, easy to use,
and inexpensive. The key is in fact a jack plug, the two
terminals of which are connected to a resistor housed in
its body.

CIRCUIT DESCRIPTION
The complete circuit diagram of the keyswitch is shown

in Fig. 1 with the four cmos i.c.s. enclosed within the
dotted lines.

The operation of the circuit can first be considered
without a key inserted in the socket. In this quiescent
state the diode (D1) is reverse biased and the output of
the comparator (ICI) is low. The 'inhibit 1' input to the
gating circuit (IC3) is high, holding off the monostable
and alarm circuits. When the output of ICI is low the
outputs of the schmitt trigger (IC2) and the gating circuit
remain low with the transistor (TR1) reverse biased and
the relay de -energised.

When a key is inserted into the socket its resistance
is measured by the comparator and if its value is within
an acceptable range, D1 is forward biased and the
`inhibit 1' input is switched to a low state. At the same
time the schmitt trigger receives a positive pulse froth
ICI; before the gating circuit can use this pulse without
error it must be modified into a square wave by the
schmitt trigger. On receiving a correct signal from the
schmitt trigger, output (a) of the gating circuit switches

to its high state turning on TR1 and energising the relay.
The schmitt trigger output holds the monostable and

alarm circuits off in place of the inhibit 1 input which is
switched low.

If an incorrect input is applied to the circuit the com-
parator, schmitt trigger and gating outputs all remain in
their low state with TR1 switched off and the relay de -
energised. The diode D1 will be forward biased, the
`inhibit 1' input to IC3 will be switched low and the
monostable IC4 triggered. The output of the monostable
will remain high for a time period determined by the
values of C3 and R9. The inhibit 2 input to IC3 ensures
that any input applied to the keyswitch is disregarded
until the monostable returns to its quiescent state and
turns off the alarm.

CONSTRUCTION
Nearly all the components can be mounted on one

printed circuit board : the p.c.b. layout is shown in Fig. 2.
Fig. 3 shows the component locations on the board. The
cable connecting the keyswitch input socket to the main
circuit should be screened, with the braiding connected
to the OV supply rail; this can be earthed for safety.
Microphone cable is quite satisfactory for this.

The prototype keyswitch was housed in an aluminium
box, type AB10, with dimensions 101mm x 133mm x
38mm, which is probably the smallest size that the circuit
can be fitted into, if it is powered from the mains.

The mains transformer was bolted to one side of the
box : and to save space, the two rectifier diodes were
soldered direct to the transformer secondary connections.

The output device in the prototype was controlled by
a relay, which was held in place by an aluminium clamp
which also held the input and output cables. The diode,
D4, was connected directly across the relay coil connec-
tions, and D5 was connected directly across the speaker
coil.

When assembling the components on the printed circuit
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[COMPARATOR'

DI
144148
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Fig. 1. Complete circuit diagram of the keyswitch
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1C2 CD 0011

101

1310

NI
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"A/11 -i-'

MI= CL
0 1pF

COMPONENTS . . .
Resistors

R1, R2, R3
R4, R12
R5, R6, R15
R7
R8, R14

See text
11a2 (2 off)
101d2 (3 off)
33k S-2

IMO (2 off)
R9, R10, R11, R13 10M S2 (4 off)
R16 4700 4W 10% carbon
All resistors 4W 10% carbon except where stated

Capacitors
C1
C2, C4, C5
C3
C6
C7

Semiconductors
TR1, TR3
TR2
D1, D4, D5
D2
D3

100pf 10V elect.
0.1pf polyester (3 off)
100#F 16V elect.
1,000pf polystyrene
1,000AF 25V elect.

BFY 51 (2 off)
BC108
IN4148 (3 off)
5.6V 400mW Zener
3.3V 400mW Zener

Integrated Circuits
IC1, IC2, IC4 CD4001 (3 off)
IC3 CD4025

Miscellaneous
PL1
SKTA f 2 -pole 0.25in jack plug and socket

RLA 12V/150i/ relay
LS1 3552 loudspeaker

[GATING CIRCUIT'

11

13

INHIB1T'2'

INHIBIT 1

loon011

14

IC3 co 40251

9

6

J

1000p F

R12

11.0

A
01 A

TR1

/OFT,.

MONO STATIIII

1C4 CD4001

10MO

0 1pF

3 L

IC6
1000pF

4700

RI;
101,1

DS

TR2
811150

TR3
pFYFI

board, the insertion of the four coos i.c.s should be left
to last and they should be handled as little as possible, to
avoid any static discharges damaging them.

CHOOSING RI, R2 AND R3
The key resistance R2 can be given any value between

4.7ki2 and 11411. RI should be a linear preset with a
value twice that of R2 and if R3 has a resistance of R2/110,
the circuit will have a sensitivity of +10 per cent, this
figure can be improved to +3 per cent if a preset is used
for R3.

POWER SUPPLIES
The circuit draws only a modest current from the

supply in its quiescent state-around 6mA at I2V-and
will work on any voltage in the range 7-15V: battery
operation is therefore possible, although of course mains
operation is desirable if the circuit is to be operated for
any long period of time.

A simple full wave or bridge rectifier is all that is
required for mains operation. Fig. 4 shows the arrange-
ment used in the prototype. It must be borne in mind
that transformer manufacturers usually use more wind-
ings for the secondary than is strictly necessary, to allow
for the voltage drop in the secondary winding resistance;
hence off-load rectifier voltage outputs can be at least
10 per cent higher than expected. It is important that
the supply voltage to the cmos i.c.s is never allowed to
exceed 15V. D6 and D7 are shown as 1N4001's; these are
suitable for output currents of up to 1A.
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Fig. 2. Printed circuit board layout

4 6 BA CLEARANCE
HOLES

MIC CABLE TO
SOCKET

OUTER

INNER

TO POWER SUPPLY

TO RL1 5D4
- +

Fig. 3. Component layout for p.c.b.

TO LOUDSPEAKER
AND 05

BATTERY OPERATION
It is possible to incorporate automatic battery switch -

over in the event of a mains failure, using the circuit
shown in Fig. 5. When the mains supply fails, D8 conducts
(it is normally revers -biased), and the 9V battery powers
the circuit until the mains voltage is re-established. The
voltage drop from 14V to 9V should not affect the circuit,
unless R3 (if it is made preset) is set too close to the limit
(i.e. to give a very small acceptance range).

If the circuit is to be permanently battery powered,
some form of battery voltage check will be required to
ensure that the batteries are changed before their voltage
drops below 7V.

ALARM OPTIONS
There are several alternatives to using an alarm tone

generator and loudspeaker; an electric bell or any other
load (e.g. a light mounted above the doorway) can be
controlled in the same way, using a relay or transistor.

INPUT PROTECTION
If a high voltage is applied to the input socket, the

effect on the circuitry is rather unpredictable; although
it is unlikely that such an action would result in the

MAINS
INPUT

Fig. 4. Power supply

TO

KEYSW I TCH

Fig. 5. Standby battery supply

external circuit being activated, the possibility of it doing
so is still present.

The cmos gates would probably be the first casualties
if this should happen, but damage can be prevented by
wiring 1 Megohm resistors in series with the gate inputs;
these will not affect the circuit operation in any way
(since the input impedance of a cmos gate is typically
1012 ohms), but will limit the input currents to very low
values.

SETTING UP
Because of the long monostable time constant, setting

up would be extremely time-consuming and tedious,
unless a 470 kilohms resistor is temporarily connected in
parallel with R9; the alarm circuit then only operates for
a few seconds, rather than the usual 12 minutes. The
setting -up procedure for the basic circuit is as follows:

With the circuit operating from its normal supply
voltage, connect a multimeter across the output of the
schmitt trigged and the OV line: with the key inserted,
adjust RI for a high output voltage. It will be found that
this voltage is high for variations in RI over a small
range : 121 should be set to the middle of this range. No
further setting up should be necessary.

If a preset is used for R3, the following ,procedure
should be followed :

Set R3 to maximum, and adjust RI in the same way as
for the basic circuit: it will be found that the possible
variation of RI is quite large. Now R3 should be reduced
in value until the schmitt trigger voltage drops, when RI
should be readjusted. R3 and RI should be adjusted in
turn until no further adjustment is possible. Although in
this state the circuit is very sensitive, R3 should be
increased in value by a small amount, to give some
allowance for supply voltage and temperature changes.

The keyswitch is then ready for use.
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Compiled by DJD
Appearing every two months, Micro -Bus will present ideas, applications, and programs for the most
popular microprocessors ; ones that you are unlikely to find in the manufacturers' data books. The most
original ideas will probably come from readers working on their own microcomputer systems, and
payment will be made for any contribution featured here. This is also the place to air your views, in
general, on this new technology, so let's be hearing from you!

FOUR MICROS COMPARED
THIS month's Micro -Bus looks at and

compares the four microprocessors
which have so far proved most popular
with home programmers: SC/MP,
M6800, MCS6502, and Z80. Obviously
it would be possible to devote several
pages of detailed description to each one,
but since such data is available from the
manufacturer or a distributor this article
will concentrate on the differences be-
tween them from a programming point
of view.

This should help people familiar with
one micro to understand programs in-
tended for another. To this end each of
these micros' approaches to solving the
same simple problem will be presented.
The choice of a suitable "benchmark"
problem is tricky because a particular
micro may handle certain operations
with an ease that does not reflect its
general capability; for example, the Z80
can move blocks of data with a single
instruction, and SC/MP has a delay
instruction.

The task chosen does not favour any
particular micro: the sorting of an array
of numbers in memory using an "ex-
change sort". Although for large amounts
of data a more efficient algorithm could
certainly be found, this was chosen for
its simplicity. It involves scanning
through the array exchanging pairs of
elements which are out of order; this is
repeated until a complete scan has been
done without any exchanges, when the
array must be in correct order and the
program stops.

Additionally it was specified that the
length of the array should be less than
256 bytes and passed to the routine in a
suitable register, and that the array could
reside anywhere in memory, its address
being also passed to the routine.

The programs for each micro are given
in Fig. 1. These are assembler listings,
and the formats are similar in that the
addresses and machine code are in hexa-
decimal on the left, and the symbolic
form of each instruction appears to their
right. Assembler is a symbolic language

which makes it possible to think about
and write programs in terms of mnemo-
nic words rather than numbers, and
without having to calculate details
inessential to the logic of the program
(such as addresses and relative jumps).
A program called "the assembler" takes
the program in symbolic form-the right-
hand side of the listings-and calculates
the corresponding addresses and op -
codes. In addition the assembler can be
told to perform other operations, such
as reserving storage for variables and
positioning the program in memory.
Such "assembler directives" tend to differ
between manufacturers; for example, the
symbol for the current address is ., *, or
$ for these four micros.

The programs are believed to be the
shortest possible, but we would be
pleased to hear from anyone who feels
that a particular micro has had an un-
fair presentation.

NATIONAL'S SC/MP

SC/MP (pronounced "scamp") is one
of the cheapest micros available, and it
has a very simple and symmetrical in-
struction set. There are three 16 -bit
pointer registers, P1, P2, and P3, and all
memory addressing (apart from immedi-
ate) is indexed either using one of these,
or relative to the program counter-
effectively a fourth pointer P0. Jumps
are similarly either PC -relative or
pointer -relative. There is one 8 -bit
accumulator, AC, which is used in all
operations, and an 8 -bit "extension"
register which can be specified instead of
a memory address in most dual -operand
instructions, or used as a temporary
store.

In SC/MP's version of the sort routine,
Fig. 1 (a), P1 is used to point to the
pair of elements being compared. The
.dual -operand instructions may also auto-
increment/decrement the pointer register;
for example, the instruction LD @1 (1)
in the program increments the pointer by
1 after loading the AC with the value it
addressed. Besides saving instructions,
this facility makes it possible to imple-
ment stacks quite neatly.

Subroutine calls are performed by the
XPPC instruction which exchanges the
specified pointer register with the pro-
gram counter, causing a jump. The cur-
rent value of the program counter is
thus saved in the register, and a second
XPPC will return control to the calling
program. The subroutine address must
first have been loaded into the register,
and this unfortunately takes four instruc-
tions-a fact which tends to discourage
the liberal use of subroutines. The other
three micros all automatically stack the
program counter on a subroutine call
and restore it on a return, so nested or
recursive subroutine calls are no
problem.

SC/MP's instruction set has been
pared down to the essentials, and its
version of the sort routine is longer than
for the other micros. It also seems to
be harder to understand programs writ-
ten for it due to the need for non -
obvious tricks; for example, there is no
"jump if carry clear" instruction; instead
one must first copy the status word to
the AC and then, since the carry is the
top bit of the status word, a "jump if
positive" achieves the required result.
Nevertheless its three index registers, auto
increment/decrement, and the ability to
write relocatable programs, all make it
an attractive micro once such tricks have
been mastered.

MOTOROLA'S M6800

The sort routine for the M6800 is
shown in Fig. 1 (b). The M6800 differs
from the other micros considered here
in having two primary accumulators, A
and B, either of which can be specified
as an operand in the majority of in-
structions. This saves instructions where
otherwise temporary variables would be
needed, as for example in the section
of the routine which swaps the two
adjacent elements.

All the memory reference instructions
use either direct or indexed addressing.
With direct addressing the address is
given in the instruction and the single -
operand instructions such as increment,
decrement, or clear, can therefore operate
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(b)
0000 0002
0002 0003
0003 0004
0004 0005

 SORT ROUTINE FOR M6.00
 ON ENTRY, X CONTAINS ADDRESS OF DATA

A CONTAINS NUMBER OF ELEMENTS
PTA ROB
LEN RNB
FLAG R:4E

COUNT Rwo

. SORT ROUTINE FOR EC/MP 0005 DP 00 SORT 6Tx PTR

(a0000

ON ENTRY, PI POINTS TO DATA
AC CONTAINS LENGTH

0007 4A
0004 67 02
0002 7P 0003

DAC
STA A LEN
CIA FLAG

NO. OF PAIRS

oric
0710

COUNT,
LEN,
PLAG,

.4.41
.w.41
.4.01

0000 96 02
000, 97 04
0011 DC 00

AGAIN LDA A LEN
STA COON
LOX PTR

SET UP COUNTER

RESET POINTER

07111 PTE. .4.42 0013 A6 00
0015 Al 01

NEXT LOA 0,X
CEP A 1,X COMPARE PAIR

0720 COPI SORT, ST LEN 0017 23 OR BLS NOSWAP EUUAL OR CARRY SET?

0722 15879
0724 35

OLD
XPAN

LEN
1

;SUBTRACT 1 0019 16 01
0016 Al 01

SWAP LDA 8 1,X
STA A 1,X

0725 care ST PTR
0010 17 00 STA

0727 31
0726 C676

OPAL
ST

1

P121 ;SAVE P1

0017 7C 0003
0022 08 NOSWAP

INC FLAG
INX

RECORD EXCHANGE

OM cur
OFIC cero

NEW, LOT
ST

-1

FLAG ;CLEAR FLAG

0023 7A 0004
0026 26 LA

DEC COUNT
BRE NEST MORE TO DO

0726 COEF
3E10 3S

LE
XPAN

PTR
I

0028 70 0003
0026 26 DD

TST FLAG
BNB AGAIN

0731 COED LE PTE41 0020 30 RTS RETURN

0713 31
0E34 C057

XPAL
LE

1

LEN
;RESTORE PI

0736 C6E4
0E38 C501
OP3A 02
0736 7900

MORE,
ST
LD
CCL
CAD

COUNT
BY1(1)

(1)

;RESET COUNTER
;AUTO INCREMENT

,COMPLEMENT A ADD

I ON ENTRY. X CONTAINS
Y CONTAINS
A CONTAINS

HIGH BYTE OP ADDRESS
LOW BYTE OF ADDRESS
LENGTH or ARRAY

073D 06 CAA ;COPY STATUS TO AC 0000 PTR .4.42
0730 9900
0740 C100 EXCH.

JP
LID

NOEX
(1)

;JUMP IF POSITIVE 0002 LEN *4.41

OT42 01
0763 cirr

XAX
LE -1(1)

;SAVE IN EXTENSION 0001 86 01
0005 64 00

SORT STX PTR41
ETY PTR SAVE ADDRESS

0745 C900
0747 01

ST
XAE

(1)

/BRING IT BACK
0007 85 02
0002 Al 02 AGAIN

STALIN
LOT LEN

SAT, LENGTH

0748 C9FF
074A ASE2

ST
ILO

-1(1)
FLAG

0006 A2 00
3300 61 00 NEXT

LOX tO
LOA (PTRI,Y

CLEAR FLAG

OPEC 88CE
ores WES

NORXe DLO
JOE

COUNT
TORE tTINISHIE 1 PASS?

0007 64
0010 01 00

DEE
COP IPTRI,Y

POINT TO NEXT

0750 ASCC
0752 'CDS J(42

FLAG
NEW

,FLAG UNCRANGED7
:IT 80, DO AGAIN

0012 DO DC
0014 AR SWAP

BCS WOSNAP
TAX SAVE IT

0754 37 XPPC 3 IMMURE 0015 61 00 LDA (PTR),Y
0017 C8
0316 91 00

ICY
STA (PTR),Y

001A 611

00111 sp.
DOT
TM GET IT SACK

001C 91 00
0015 62 FT

STA (PTR),Y
LDX LIFT SET FLAG

0020 CO 00
0022 DO g,

NOSNAP CPT tO
SHE NEXT

0024 AO
0025 70 22

INS
1360 AGAIN ANY EXCHADOSS?

0027 60 RTO IF NOT - RETURN

directly on memory without using an
accumulator. Indexed addressing adds the
contents of the 16 -bit index register to
the second byte of the instruction to give
the effective address, thus making it
possible to service arrays of any length
and positioned anywhere in memory.

The orderliness of the instruction set
and the variety of branch -on -condition
instructions available make it possible to
implement most problems directly and in -
a comprehensible way. The only real
limitation is in the provision of only one
index register which makes it necessary,
when processing two independent arrays
of data as in multibyte arithmetic, to
save and load its value to and from
memory between operations on each
array. The other three micros are more
fortunate in this respect.

An upward -compatible addition to the
family due out later this year, the 6809,
will overcome this 'by providing an extra
16 -bit index register together with several
new addressing modes.

MOS TECHNOLOGY'S MCS6502
The MCS6502 is a member of the

MCS5600 range of micros, all with
different hardware options but the same
instruction set. They were designed with
the same basic philosophy as the M6800
and at first sight programs for them look
similar. However, MOS Technology have
made a number of simplifications and
improvements to the M6800 instruction
set resulting in a machine which tends
to execute programs faster, and which
solves certain types of problems more
efficiently.

The M6800's 16 -bit index register has
been replaced by two 8 -bit index regis-
ters, X and Y, and there is only one

accumulator, A. As well as normal in-
dexed addressing, which can use either
of the index registers, two addressing
modes are provided which are not found
in the M6800 or indeed in either of the
other two micros: pre -indexed and post -
indexed indirect addressing.

THE MODES DESCRIBED
With pre -indexed indirect addressing

the contents of the X register and the
second instruction byte are added to give
an address in the first 256 bytes of
memory-page zero-and the two bytes
of data at that address are taken as the
indirect address for the operation. This
mode of addressing is useful for servic-
ing a set of independent locations whose
addresses are kept in a table in page
zero.

With post -indexed indirect addressing,
the mode used in the MCS6502's version
of the sort routine in Fig. 1 (c), the
second byte of the instruction specifies
an address in page zero where an indirect
address is found. The contents of the Y
register are added to this to give the
effective address.

Post -indexed indirect addressing makes
it possible to index arrays whose positions
could be anywhere in memory, as in the
sort program. The address of the array
in this program is stored in page zero
at PTR, and this indirect address is
indexed by Y to select elements of the
array. Note that this makes the SWAP
part of the routine rather inelegant; this
could be improved if the address of the
array were known in advance. The array
is scanned backwards from the end in
this version because the program works
out shorter this way.

(d)
; ON ENTRY, HL CONTAINS ADDRESS Of DATA

C CONTAINS NUMBER OF ELEMENTS

0000 222600 SORT, LD (DATA),NL ,SAVE DATA ADDRESS
0003
0005

CS64
41

LOOP. RES
LE

1,11

B,C
,INITIALISE FLAG
;INITIALIZE LENGTH

0004 OS DEC B COUNTER
0007
00311

002112600
007100 NEXT;

LE
III

IX,(EATAI
A.(IX)

;INITIALIZE POINTER

00011 57 LD D.A ;TEMPORARY STORE
000F
0012

005101
93

LE
SUB

0,111.1)
E !COMPARE

0013
0015

3006
007300

JR
LE

NC,NOEX
(IX),0 ;EXCHANGE ELEMENTS

0010
0016

007201 -

C8C4
LD
SET

(IX41),E
0,H ;SET FLAG

0010
0016

D023
10RA

NOEX, INC
NONE

IX
NEXT -8

,POINT TO NEXT ONE
'REPEAT IF MORE

0021
0023

C244
2005

BIT
JR

0,H
NE,LOOP -8

'EXCEINGEST
,IF SO CONTINUE

0025 C9 RET ,OTHERWISE EXIT.

0026 DATA, DEPS 2 'STORAGE FOR ADDS.

Fig. I. Four microprocessors approach-
ing the same programming problem of
sorting an array of numbers into
ascending order using an "exchange
sort" algorithm.
(a) SC/MP. (b) M6800. (c) MCS6502.
(d) Z80.

ZILOG'S Z80
The Z80 is an improved version of

the popular 8080A and contains all its
codes as a subset of its instruction set. To
it have been added an additional set of
seven 8 -bit registers, a large number of
new instructions, program -relative jumps,
and indexed addressing. The indexed
addressing uses one of the two 16 -bit
index registers, IX or IY, and the codes
have been obtained by prefixing the
existing indirect addressing code, which
takes the address from the register pair
HL, by one of two modifiers which were
unassigned codes on the 8080A, "DD"
or "FD". The displacement, where appli-
cable, is the last byte of the instruction,
resulting in lengths of four bytes for the
indexed addressing operations.

Th Z80's version of he sort routine
is taken from the Z80 -CPU Technical
Manual and it illustrates several of the
additions to the 8080A instruction set:
the "decrement and jump if non -zero"
uses the B register as a counter to pro-
vide very neat loop control, and the bit
clear (RES), set (SET), and test (BIT)
instructions each achieve what would
otherwise take two or three instructions.

The question arises: is it worth paying
the price of a messy instruction set for
the advantage of upward compatibility
with the 8080A? Firms with 8080A soft-
ware already written are one matter, but
as far as amateurs intending to program
in machine code are concerned the
answer seems to be no. Instruction set
design has come some way since the
8080A and yet the Z80 has retained its
basic design philosophy resulting in a
confusing mixture of low-level and high-
level operations.
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SYSTEMS AND
PRICES

SC/MP

RAM
(bytes)

Monitor
(bytes)

Available from Price
(ex. VAT

MPU chip (N channel) Marshalls £10.00
SCRUMPI I kit.

Binary programmed
(Reviewed P.E. Aug. 77) 256 Bywood L46.30
SCRUMPI 3 kit. Hex

programmed from
keyboard. TV,
cassette, TTY
interfaces 128 I K Bywood L154.92

Introkit. Hex
programmed from
TTY 256 4K KITBUG Marshalls L68.61

Keyboard kit. Converts
Introkit for
programming from
hex keyboard.
(Reviewed P.E. April
77) 256 4K SCMPKB Marshalls L65.84

MKI4 kit. Hex
programmed from
keyboard 256 4K SCMPKB Science of

Cambridge L39.95

M6800
MPU chip Newbear £1400
D2 kit. Hex

programmed from
keyboard

Cassette interface.
(Reviewed P.E.
July 77) 256 1K JBUG Cramer £17500

77-68 kit. Binary
programmed from 256 Newbear £102.77

MP -68 kit. Hex
programmed from
TTY 4K IK MIKBUG Computer £27500

Workshop

MCS6S02
MPU chip Newbear L14.93
KIM -I built. Hex

programmed from
keyboard. Cassette,
TTY interfaces.
(Reviewed P.E.
Feb. 78) 14K 2K G.R. Electronics L19900

Z80
MPU chip (2.5 MHz) Newbear £15.50
280Z. TTY interface 4K 2K Since) £398.00
NASCOM I. Qwerty

keyboard, TV,
cassette, TTY
interfaces. 2K 1K Lynx £19750

KONTRON kit. Hex
programmed from
keyboard. Cassette,
TTY interfaces 256 IK Cramer £215.00

Low cost systems currently known to be available for the
four popular microprocessors discussed in this article.

RANDOM NOISE
Electronics constructors with no corn -

putting background should not despair at
the thought of programming micropro-
cessor systems; in many cases programs
can be derived directly from a considera-
tion of how the same task is carried out
in hardware. To illustrate this a circuit
to generate random noise is given to-
gether with an analogous program writ-
ten for a M6800 micro. There should be
no problems in converting this for other
micros.

The circuit in Fig. 2 shows how a
23 -stage shift register can be arranged to
produce a maximal -length sequence of
bits by connecting the outputs from
stages 18 and 23 back to the input by an
exclusive -OR gate.

ANALOGOUS PROGRAM
In the analagous program, shown in

Fig. 2, the shift registers are replaced by
three 8 -bit memory locations designated
LAST, LAST+1, and PIAREG. The
third of these is contained in a versatile

-2- CD 4011

Fig. 2. Maximal -length sequence generator using CMOS
gates and shift registers. The output, taken from any stage,
is a random noise.

NAM P RN
* PSEUDO -RANDOM NOISE

0000 0002 LAST RMB
8004 PIAREG EQU

0002 CE FF04 ENTER LDX
0005 FF 8004 STX
0008 96 00 NOISE LDA
000A 84 42 AND
000C 8B 3E ADD
000E 48 ASL
000F 48 ASL
0010 79 8004 ROL
0013 79 0001 ROL
0016 79 0000 ROL
0019 20 ED BRA

A
A
A
A
A

2

$8004

E$FF04
PIAREG CONFIGURE PIA
LAST
E%01000010
E1100111110

PIAREG
LAST+1
LAST
NOISE

Fig. 3. Complete program for the M6800 which generates a
pseudo -random sequence of bits in a way analogous to the
circuit of Fig. 2.

input/output chip, Motorola's MC6802
Peripheral Interface Adapter, and the
first two lines of the program are for
configuring this so that the contents of
the location PIAREG are available at
the PTA's eight output pins PAO-PA7.
The first of these locations is ANDed
with binary 01000010 to isolate bits 23
and 18, and adding 00111110 then sets
bit 23 to the exclusive -OR of these two
bits. This is then shifted into the carry
bit, and from there. into the bottom bit
of the three locations.

The sequence is 223-1 or 8,388,607
bits long and with the program as it
stands the output, which can be taken
from any stage, is a white noise with a
power spectrum substantially flat over
the audible frequency region. With a
delay inserted into the loop the sequence
of bits can be used as random -coin
tosses for use in games, modelling, or
psychological experiments. If the bits are
generated at a rate of I per second the
sequence will repeat itself only after 97
days; for most practical purposes it is
random!

Addresses for Firms in table

Bywood Electronics, 68 Ebberns Road,
Hemel Hempstead, Herts HP39QRC.

Cramer Electronics, 16 Uxbridge Road,
London W5 2BP.

Computer Workshop, 174 Ifield Road,
London SW10 9AG.

G. R. Electronics Ltd., 80 Church Road,
Newport, Gwent.

Lynx Electronics (London) Ltd., 92
Broad Street, Chesham, Bucks.

A. Marshall (London) Ltd., 40-42
Cricklewood Broadway, London
NW2 3ET.

The Newbear Computing Store, 7 Bone
Lane, Newbury.

Science of Cambridge Ltd., 6 King's
Parade, Cambridge CB2 ISN.

Sintel, P.O. Box 75A, Oxford.
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FRANK W. HYDE

THE NEXT FEW MONTHS
During the next few months the

American space programme is a full one.
One of the major events is the mission of
two probes to Venus for an extensive
investigation of that planet's atmosphere
and surface. This mission has already
been specially described in Spacewatch
for March.

A new Earth spacecraft called 'Seasat
will be launched in May. This vehicle
will be of particular value to meteoro-
logists. Seasat will measure the dynamics
of the Earth. In particular it will measure
the changing shape of ocean surfaces,
the heights of waves and the movements
of the many ocean currents. It will track
icebergs and locate oil slicks using radar.
In addition there will be a special watch
on eddies and tides.

The extent of these activities is another
step forward in this technology. The
benefits will be felt in many other areas
apart from meteorology. Oceanography
will have access to valuable data and
the world shipping and fishing industries
will also benefit from the knowledge of
the daily conditions.

Another mission, HOMM (Heat Capa-
city Mapping Mission), is devoted to the
measurement of land temperatures.
Special sensors on the spacecraft will
monitor land surface temperatures at
daytime maximum and night time mini-
mum. From the changes that are noted
in the way that solar heat is retained in
trees, in surface rocks and soil it is
hoped that the types of rock may be
deduced, plant temperatures indicating
stress of disease, water cycles and soil
moisture.

Some success in this area has already

been achieved with previous Earth Re-
sources Satellites. The wider activities of
the HCMIM mission will make soundings
in temperature over snow covered areas,
hot springs and detect man made pollu-
tion.

Another new programme is an astro-
nomical observatory; the JUE, Interna-
tional Ultraviolet Explorer. This mission
is a joint activity involving science and
industry. The European Space Agency
and the American National Agency for
Space Administration (NASA) are join-
ing to study objects which generate,
reflect or re -radiate ultraviolet light.
Some young hot stars radiate mostly in
the ultraviolet region of the spectrum.
In consequence they are almost invisible
at other wavelengths. There are also
other targets for this mission and among
these are studies of the Seyfert Galaxies
and observation of the gas and dust be-
tween stars where absorption and re -
emission of ultraviolet takes place.

Another mission launched in July; this
is the third ISEE spacecraft (International
Sun -Earth Explorer) which will join the
two that were launched in 1977. Each of
these craft will be stationed at a different
point between the Earth and the Sun.
They will be observing the relationships
between solar events and magnetic
phenomena in the outer environment of
the Earth. Recent work has indicated a
relationship between magnetic storms
and the weather. This co-operative ven-
ture involves all the nations of ESA.

The launch schedules in addition to
those already mentioned include a third
Landsat Earth Resources satellite and
the second HEAO. This latter will deal
with High Energy Astronomy. It is an
observatory mainly for the study of X-
rays and Gamma rays. HEAO I launched
in August 1977 has observed a dense star
which seems to be a good candidate for
the title of Black Hole.

THE HOT LINE
The Hot 'Line between Washington

and the USSR has now entered the space
age; two independent systems of com-
munication via two satellites. The new
line, officially known as Direct Com-
munications Link (DCL), will 'be more
efficient and less liable to failure during
times of emergency. The link is less vul-
nerable than the old system since it
depends to a much lesser degree on the
extensive microwave links. It also makes
it possible for direct communication
without a third country being involved.
Like its predecessor DCL, contrary to
popular belief, makes possible the ex-
change of printed messages and not tele-
phone calls. The advantage of the printed
message is that the language barrier is
overcome. It avoids the misunderstanding
by translators and provides a written
record of the communication. The main
purpose of this link is to provide direct
communication between the President of
the United States and the President of
the Soviet Union.

SOVIET CARGO SPACESHIP
Work on the Soviet Cargo Spaceship

Progress 1 was put in hand when the
space station proper was commenced.
According to Konstatin Feoktistov,
speaking on this subject, it was realised
that there were a number of items which
could not be kept in space over long
periods of time. Also there were items
which might need replacement because
of malfunction, replenishment of such
things as fuel for control and gas stocks
for the atmosphere within the spacecraft.
There was also the question of water for
showers and washing of linen etc.

It is estimated that each cosmonaut
requires about 30 kilogrammes of mater-
ials per day. The cargo ship is similar in
basic design to the Soyus spacecraft. The
unit module has remained unchanged but
the size of the instrument module has
been increased. Special tanks for liquid
cargoes and a compartment for dry cargo
were added. The freight compartment is
hermetically sealed so that, after docking,
the cosmonauts can work in it to trans-
fer cargo to Salyut -6. Because the power
circuit and the layout of the spacecraft
were substantially changed, a new set of
intensive tests for rigidity, strength, vibra-
tion and heat cycles, was made. Since
the movement of even small things takes
time in space, the design changes were
for making such work by the cosmonauts
easier and more comfortable.

Progress I docked after two days in-
stead of one, as would be normal. This
was because the cargo ship was un-
manned and the ground commands by
radio take longer. Also it was considered
that it was better not to hurry the
operation.

The cosmonauts aboard Salyut -6 per-
formed the role of a standby system for
the automatic control during docking.
During the approach phase, data on the
speed of Progress 1 and its orientation
were transmitted to Salyut -6. The crew
watched the approach and would have,
if malfunction had occurred, aborted the
docking, or, if the craft was approach-
ing dangerously fast, started the motors
and escaped from impact. None of this
was necessary as the whole operation was
carried out according to plan.

PUTTING THE RECORD
STRAIGHT

In the January issue of Spacewatch
reference was made to the Kettering
School Station. Unfortunately the name
of the master who is its director was
given as Mr. Cooper. This error on the
writer's part is regretted. The more so
because in the early days of the space
scene we were in close contact. G. E.
Perry MBE, FInstP is famous for his
activities in the field of monitoring, par-
ticularly in the case of Soviet launchings.
On a number of occasions launches were
detected and announced from Kettering
before official news was given. On a
number of occasions Spacewatch has
mentioned Mr. 'Perry and the school.
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OUTLOOK
All indicators suggest this will be a

good year for the European electronics
industry and not least for the UK. Even
the depressed consumer sector can
take heart from the pre -election
sweetener of big tax concessions
which will encourage consumer spend-
ing.

An interesting point is that taking
Western Europe as a whole the balance
of trade with the rest of the world is
only just favourable, with total imports
only marginally lower than total
exports. But this has to be accepted
in a world industry like electronics.
The time to worry is when the balance
is wholly and consistently unfavourable.

Meantime, the structural shake-up of
the British electronics industry, a big
talking point in the latter half of 1977,
is only barely being kept alive. Plessey,
one of the favourites for chopping up
and merging with others in a huge re-
group, turned in a reasonable if not
sparkling performance last year. Decca,
another candidate according to industry
gossip, still has founder Sir Edward
Lewis in the chair who is said not to
be in favour. Some recent 'kite -flying'
suggests that STC, at present wholly
owned by the US giant ITT, might be
a catalyst but only if STC shares were
made available to British buyers so that
the company could claim to be
'British', or partly so. There is talk of
government intervention. But my own
thought, shared by a large part of
what is a very successful industry, is
that this would be the kiss of death.

The proposed government support
for microelectronics development in the
UK is, however, welcome. The idea is
that £25 million invested by the indus-
try itself should be matched by an
equal amount from the taxpayers. It

sounds generous until you compare it
with the reported £135 million which
the Japanese government is spending
on similar projects. And when you com-
pare £25 million with the hundreds of
millions spent supporting loss -making
industries like steel and shipbuilding it
looks downright mean. A sound
business maxim is to back your winners
and shed your losers. But logic counts
little in an election year.

ATE
The final round -up of Automatic Test

77, held late last year at Brighton,
reveals an even higher level of interest
as well as increased attendance. Mem-
brain, as usual, had one of the biggest
stands. There had been industry
rumours for some time that the six -
year -young dynamic company was on
the market but it was only after the
exhibition that a terse announcement
came that Membrain had been acquired
by Schlumberger Measurement and
Control (UK) Ltd, who already have
Solartron and Sangamo Weston under
their belt. Membrain, however, will con-
tinue to operate as a separate company.
Among its recent successes is a con-
tract connected with development of
the British Army Ptarmigan communi-
cations system.

Because of the huge international
interest in automatic test equipment,
this year's show and conference will be
staged by the British organisers in
Paris.

ATE is now showing through as a
great money -saver. It is super -efficient.
But for ATE, according to one com-
pany, they would have to employ 250
test engineers instead of only 50.
Looked at in another way, ATE throws
people out of work. Which illustrates
the difference between wealth -creation
and job -creation.

RAILWAY SIMULATOR
Redifon Simulation Ltd, world leaders

in flight simulators, are firmly on the
ground with their latest project, an
order for three railway cab simulators
for training drivers on the new under-
ground system in Hong Kong. As in
flight simulators, the trainees will have
a lively and realistic experience with
vision and sound effects while the
instructors will be able to introduce
various faults which, in real life, could
be catastrophic.

MIDDLE EAST
The £1.6 billion sale -of -the -century

telecommunications contract for Saudi -
Arabia left Britain out in the cold. The
winning consortium was Philips/Erics-
son/Bell (Canada).

Philips and Ericsson will build the
equipment and Bell (Canada) will

operate and maintain it. The contracts
will solve many problems for Ericsson
in Sweden and Philips in Holland, both
of whom had been shedding labour in
their telecommunications factories but
are now recruiting again.

A consolation prize for Britain is a

£40 million contract with Egypt for the
Swingfire anti-tank guided weapon.
Britain has now supplanted the Soviet
Union as a major weapons supplier to
Egypt but the long-term penalty is that
eventually Egypt will, with British assis-
tance, build up her own independent
industry. A purpose-built factory is
being erected near Cairo where the
missiles will be assembled from UK -
made components. Ultimately the whole
project will move to Egypt.

This pattern is already being
followed in Egypt by at least one
British electronics company. A British
executive tells me there is now no
alternative to this type of agreement.
If you turn it down you get no business
at all. Such arrangements are not con-
fined to the Middle East. The £128
million contract for Hawk trainer air-
craft for Finland gives the Finns the
opportunity of assembling the aircraft
from piece parts, many of them being
also manufactured in that country. We
thus not only train overseas customers
in what, to them, is advanced tech-
nology but also transfer the know-how.
It is therefore more than ever impor-
tant to stay one stage ahead in
advanced technology.

ENGINEERING INQUIRY
Of the chairman and 17 members

serving on the Committee of Inquiry
into the Engineering Profession only
one member is identifiable as having
deep practical knowledge of the elec-
tronics industry. He is Dr. John A.
Powell, managing director of EMI Ltd.

The IEE was among the first to make
a submission to the Inquiry. Calling for
tougher entry qualifications and more
demanding degree courses the IEE
stated that entry standards have fallen
and this has encouraged students to
undertake theoretical studies that are
beyond their intellectual capacity. The
implication is that the weaker students
should go for HNC or diploma courses
and emerge as first-class technician
engineers rather than third-rate gradu-
ates.

DIGITAL BROADCASTING
Two sessions on digital techniques in

broadcasting were held at the IEE
recently. It was a joint presentation by
the BBC, IBA, ITCA and the Post Office
and as well as the usual propagation
methods there was a demonstration of
digital techniques transmitted through
fibre -optics. We shall be hearing a great
deal more on this topic in the future.
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BEFORE YOU BUY AN AMPLIFIER MODULE -CHECK:

DOES IT HAVE 30A power transistors * 2 -year guarantee
* 3A drivers (100W unit) * Integral output capacitor

Then compare with the Tamba range -excellent value -25, 50 and 100W R.M.S

TAM1000 100W 4 ohms 65V £9 80
TAM500 50W 4 ohms 45V £7 50
TAM250 25W 8 ohms 45V 5 75

POWER SUPPLIES
For 1 or 2 TAM250/500 C7 50
For 1 or 2 TAM1000 £9.80

(Carriage 50p on supplies)

III Suits loads 4-16 ohms
 20-20,000 Hz ± 1dB
IN Silicon circuitry throughout

Glass fibre P.C.B.
 High sensitivity (100mV 10k)

High grade components used through-
out:Texas, Mullard, R.C.A., Plessey, etc.

 Low distortion (0.1%)
NI Low profile (1in high 3firi x 3in)
MI 75% efficient
 Accepts most mixer/pre-amplifiers
II Four simple connections

ALL PURPOSE
MIXER/PRE-AMP
(with 60mm slider volume)

 Suitable for multiple input systems
III High and low impedance inputs
III High sensitivity
IN Built-in supply smoothing
IN 20-20,000 Hz ± 1dB
IN -80dB noise level
II Accepts a wide variety of inputs
 Wide range bass and treble controls

Use up to 10 PRE -AMPS with 1 power
supply

Printed circuit board assembly with
treble and bass controls plus slider
volume control £6 50

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s etc)-C.O.D. (60p
extra). We accept Access and Barclaycard -send or telephone your number -do not
send your card. Add VAT at 8% to orders for 50 and 100W systems and at 12f% for 25W
systems (including preamp if ordered at same time).

Hours, 9.30 a.m.-5 p.m.
Monday - Saturday.
Callers welcome. Tel.
(01) 684 0098

TAMBA ELECTRONICS
Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

FROM Nf
CASIO

All watches display hours, minutes, seconds, AM/PM, with day, date and month at
a touch of the calendar button.
CHRONOGRAPH: Times from 1/,n second to 59 minutes, 59.99 seconds then restarts
from zero. Measures normal time, net time, lap time and first and second place
times. +15 seconds/month accuracy. 3105-12B, Stopwatch, Dual Time Zone.
310R -17B, Stopwatch. All stainless steel, mineral glass. Shock resistant. Water
resistant (100 feet). Night light. Automatic calendar. One battery lasts 12 months
or more.

310S-128
7.7mm

£39.95
(RRP £49.95)

310R -17B
8.4mm thick
£26.95
(RRP £34.95)

MQ-2. LCD Clock, Calendar, Alarm,
Alarm Timer, Time Memory,
Calculator. Two daily alarms or
countdown alarm timer (10 second
duration). 24 hour Time Memory.
Time, Date and % calculations. x
411 x 1.6 oz. ±15 seconds accuracy.
18 months battery.

RRP £39.95. Our price £34.95
Casio Mini Card. 4 x 55 x 91mm, 3 key memory, %, LCD, 1000 hours £16.95.
New powerful scientifics with () and permutations/combinations. Numerous Sci.
functions, Fractions, %, SD etc. FX 120 £19.95. FX 3000 (LCD) £25.95. OPTIM
Battery LCD travel/alarm clock. Stopwatch feature. 1 x 11 x 5" £19.50.
Send 25p (refundable on purchase) for our illustrated catalogue.

Prices include VAT, P&P. Send cheque, P.O., or phone your credit cord number to:

CHRONO

38CS-14B
7.9mm

£49.95
(RRP £64.95)

TEMPUS
Dept. P.E.
19, 21 Fitzroy Street
Cambridge CB1 1EH
Tel. 0223 312866

INFIII111J5

.1\
6,  In. 41ali

LEDs & 0.2" dia.
Red no clip
0.2" or 209 & clip
Colour LEDS all

BARGAIN MONTH! POST FREE f54 -
FREE 1978 CATALOGUE SALE LIST. MANY SURPLUS &
CLEARANCE LINES. SEND S.A.E. DO YOURSELF A FAVOUR
A SEMICONDUCTOR POWER HOUSE.
TRAMPUS ELECTRONICS LTD. 58-60 GROVE ROAD, WINDSOR,
BERKS. 5L4 t HS. TELEPHONE WINDSOR 107535) 54525.
Fast service on ex stock product. Normally 24 hour turn around. Quality
devices to manufacturers specifications. No minimum order charge except
Barclaycard or Access by post or telephone E5 minimum. Send C.W.O. post
free over E5, except invoiced or credit card orders. otherwise add 20p post
& packing. Add 8% VAT to items marked . 12% VAT to unmarked items

DISPLAY
0.3" DL704/2 & 707/2

BULK BUY BARGAINS
9p FULL SPEC PAKS

12p.
16p. All £1 each

58P.
0.6" DL747/2 £1.50°
TGS Gas Detectors Er

CAPACITORS
Ceramic 22pf to 0.5 5p
Electrolytic 1pf to 2000 7p
10000/25v 20p
Tantalums only 16p ea

RESISTORS Vie, 2p se
Presets 10p Pots 25p

VERO 0.1 MATRIX
x31" 42p 3 x 5" 59p

3 "x1 7" £2.60 21 x 5'50p
D L Board 6" x 4" £2.50.
Dalo PCB Pen 65p.
Nylon Board Copper 6 x4

613p°
Tub FEC Etch 1 -kg £1.
RS Bleeper 12v £1.50.
Knobbs: Cheap 10p*
Relay. Multi Pole 12v £1*
Silicon Grease Satchet
*Digital Clock IC

PAK A. 12 k Red LEDs £1*
PAK B: 5 x 741 8 PIN £1°
PAK C:4 x 2N3055 90W

£1.
PAK D: 12 x BC109 £1.
PAK E: 13 x BC182 £1
PAK F: 13 x 2N3704 El
PAK G:7 x BFY51 £1*
PAK H:7 x 2N3819E £1.
PAK J: 6 x 2N3053 £1.
PAK K: 40 x 1N4148 £16
PAK M: 4x Pair NPN/PNPZAel
PAK N: 50 x 0A81/91 £1
PAK P:20 x Plastic 109 £1
PAK R: 14 x BC107 Cl'
PAK S: 14 x EIC108 Cl"
PAK I: 10 xNPN 2A 60v£1
PAK U: 4 x lA 5ENSLR £1
PAK V: 40x 5MFD 10v Cl
PAK W120 Electrolytics £1
PAK Y:4 x LM301/14 £1*
PAK Z: 20x2N3702

Type PNP £1
NEW PAK X:4 x 555 £1
TRIAC: 10A 400v Ei
SCR: 4A 400v1106)
DIAC: BR100/STZ 2
SCR: TAG 1A/600v 60p

OIL Sockets: Lo Profile
8 pin 12p
14 or 16 pin 18P.

REDUCED LINES
IC's & TRANSISTORS
BC107 8p
BC108 8p
BC109 8p
BC109C 15p
BC177/8/9

BC182/3/4";*
BC212/3/4 7p
BCY70/1/2

20p.
B0131/132 eq

39p
MJ2955

.
£1.50°

MJE2955 £1.
MJE3055 55p
OR P12 50p.
TIP2955 65p.
T1P3055 55p.
2N3055 45p
2N3702/4 8p
2N3819E 18p
2N3820 38p
2N2646 50p
2N5457 50p.
Matching +20p
Ins Bush Sets
AOD 10p

ZEN ERS 400MW 9p
DIODES: IN4148/914 5p
1N4001 Si,. 4004 7p.

LINEARS: IC's 7812 El
301 14pin 29p 7815 75p.
3080PA Cl' 76013 £1.49
555 29p. LM309K El.
741/8 21p. LM380 89p

747 89se LM381 E1.55
8/14 29p. LM3900 69p

748/8 39p. MC1310 El
7805 Cl' ZN414RX 75p
7400TTL
7401
7405
7413
7420
7430
7445 50p.
7447 79p.

12p.

27OpP*

BP.

7480 45p
7490 33p.
74121 27p
74123 50p
74157 50p
CMOS etc
4001 18p.
4011 18p.

FREE: 1978 CATALOGUE SALE UST. SEND SA.E. BARGAIN OFFERS!

THIS MONTH'S SNIPS. LIMITED STOCKS.
TUNER MODULE. BRAND NEW EXPENSIVE. EX MUSIC TUNING GANG.
CENTRE MW, LW, FM, MPX PUSH BUTTON E22.50 AIR SPACED 0-360/395
7 watt STEREO AMPLIFIER MODULE £31.89 PC. HALF PRICE Cl ea.
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LOOK! Here's howyou
master electronics

. the practical way

1 Build an
oscilloscope

As the first stage of your training, you
actually build your own Cathode ray
oscilloscope' This is no toy, but a test
instrument that you will need not only
for the course's practical experiments, but
also later if you decide to develop your
knowledge and enter the profession. It
remains your property and represents a
very large saving over buying a similar
piece of essential equipment.

PEB4

EMI

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
further your career in electronics or as a self-
employed electronics 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, at any time, for advice or help during
your work. A Certificate is given at the end of
every course.

T

2 Read, draw and
understand
circuit diagrams

In a short time you will be able to
read and draw circuit diagrams, under-
stand the very fundamentals of television.
radio, computers and countless other
electronic devices and their servicing
procedures.

.1!li , .1. 4/11). .f-4
!I:WCI.7

01.Z:.,
ssk

445 x

jig, g -My.

tS -700 -1

466-N-

40/1111.1.1111

0  iiit
1 2 1 4 s 6 '-{!7r--K...__1V- se

3 Carry out over
40 experiments
on basic circuits

We show you how to conduct
experiments on a wide variety of different
circuits and turn the information gained
into a working knowledge of testing.
servicing and maintaining all types of
electronic equipment, radio, t.v. etc.

All students enrolling in our courses receive
a free circuit board originating from a
computer and containing many different
components that can be used in experiments
and provide an excellent example of current
electronic practice.

NM - MM NM IM MI MN MI
To find out more about how to learn electronics in a new, exciting and absorbing way, just
clip the coupon for a free colour brochure and full details of enrolment.

British National Radio & Electronic School
P.O. Box 156, Jersey, Channel Islands
NAME

ADDRESS
.......................................................................... Block caps please

11= EMI ME NM .1.1 MI MOM IIIII 1.11
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NO

EXTRA

CHARGES

RL
7400 Ilp
7401 ISp
1403 Hip
7403 14
7405 no
7405 120
1406 449
7407 449
7408 230
740. 230

7410 160
7411 245
7412 2.9
7413 np
7414 41p
7416 3.3p
7417 32.
7420 lIp
7425 174p
427 27.0

7430 1,39
7432 710
7437 259

74 Serbia
7441 149
7442 7,19
/445 1130
/445 1/39
7447 1.2p
744 1209
7454 16p
7470 AM
7472 no
7473 MP
7474 139
7475 489
1476 449
7420 alp
7462 .10
7463 Nip
7445 10.9
ri-66 311.
7469 2009
7490 579
7441 32.0
7.2 579
7493 07p

SPECIAL OFFER
FOR THIS MONTH

TEST LEADS
Spring Loader hook

grip Probe
50p pair.

7494
7495
7406
7400
74107
74116
74121
74122
74123
74144
74145
74153
74154
7.165
74174
74175
74160
74141
74190
74191
MIN93

74104
74196

03p
/Op
.3p

130p
no

135p
lap
550

103p
349P
Ilp
020

1100
113p
1120

715
.5p

2.5p
142{,
131p

11Ip
1300

050

C.4011
CD4000 1.00
C04001
004002 109

CC000°''7 7710.:
0044095 629
004000 41.

00 10 G2p
C4lip

0400207 /OP
CD4013 lip
004015 019
004016 NI.

CCOD:211 No"'
004019 179

C094027D"N ' ;89"

U 4019,

(1.95

LINEAR TC 
043020 669 MC1496 Tip
CA3046 MP 70555 339
CA3052 1520 140555 71147

CA3070 1/50 NE561 3609
CA3040 579 540.182 4019

NE565 1389
149566 126p
NE567 059
55416003

1.5p
SN76013

514760231.00
SN76033

25977

744621 25/p
144667 175p
104540 2343
784641 2413
704400 102p
7840173 1130
rE14620 170p

A407456 7.4723 579

CA30.9 229
043090 3279
CA3130 113p
043740 749
043160 140p
44301 100

154306 5.0
1.10380 1000
LA13111 1109
LM710 41.
101741 249
164747 739
11447411 109
9103900 730
A4C1304 ntp
MC1310 1.7p
LIC1351 /40

030095
610127 isp
0447 9p
0470 .0
0019 14p

150
0455 143

0497
0490 op
04200 9p
04202 90
1195/4 40
074916 IS
444007 Go
7744002 09
04,1003 09
OEM. 70
N4005 10p
N4006 10p
1744007 11

ION
E1.95

tool 11011

art
E1.95

I.
(ONG

£1 .95

Goodmom

644
ohm

1071 
E1.95

3 rnp 50 P V

3 m13 100 P V

lip 200 P I V
3 lip 400 P
3 amp SOO P V

1.
14
159

230

AC125
AC127
40720
AC176
40017
AC 131
40149
40151
40162
AFlis
,75

.175
AF117
AF170
AFI2A
AF125
AF126
AF 139
AF23.
8C107
807013
BC 709
EIC,147

21p
21p
21p
21p
23p
21p
Sp
Sap
SOP
.3p
27p
200
130
2017

2p
42p
2199

ohy
539
.0
.9
Op

11112

001413
130149
60157
00154
BC759
BC1611
BC ISO
8017i
0C172
13C773
80177
8017.
BC179
130.21
801031
2101041.
902139
802131
002741
EIC238
80303
1303211
BC338

1.0
100
11p
119

12p
12p
12p
139
139
1Gp
lip
110
13p
lip
Ilp
13p
Ilp
140
14p
Nip
159
ISp

730017
BC5411
B c549
80557
130.4
00v70
60571

BC V72
13005
00124
80131
00732
O 0135
1913136
80137
00138
80139
00140
1317173
ElF179
BEM
BF III
80702

149
14p
27p
140
74p
17p
209
i7p
5.9
07.
470
47p
43p
50P
009
51p
51p
53.
140
37p
37p
37p
17p

R C 
004022 209
CE14023 219
CD4024 029
C04025 PM
CD402.
004027 Op
011402. M.
004030 116p
0134030 Up
C04035 138p
004041 .70
00042 45.

COON
Oft

CONN. No
004045 1519
0040413 1319
004047 019
004040 GI.

All
Prices Inc
VAT and
P. 8. P.
U K only

004050 1109

004004 1209
0E4055 1469
004056 1449
004060 1179
CD40.13 7.0
004007 410p
004066 244
004009 220
CD4070 .0p
004011 np
C04072 23p
004076 1670
C04077 650
004070 249
004081 235

0E74042 1,3P
0040.6 244

004031 90A
0134501 904
004502 1105
004507 535
CD4510 1320
torsi' 773p
C04516 loop
004516 1149
CD4520 1140
004522 904
004526 904
004524 00.4
004522 904
0045.3 903

10 imp 50 P 0 V 2S.
10 amp 100 PIV 259
10 amp 200 PIV 2.0
10 amp 400 PIV 440
10 amp 500 Plv UP

BRIDGE REC.
arr. 50 P V 22p
Imp 100 P 7 V 240
amD 200 0 7 V 179
amp 400 P V 312p

amp 600 PIV 349
p 50 PIV 34p

amp 100 P V no
amp 200 P , 36p

amp
400 PIV 44p

p GOO PIV 429
RIAC

amp 100 0 v 209
imp 200 P1V 42p
amp 400 P v tip
MP 100 , V 50.

PIV 509
amp 70 VV Sip
amp 100 P. NO
amp 200 P I V 1000
amp 400 v 1130
limp 400 Pl,,, 1309
imp 400 , V 420p

30 se. 400 P V 4309

STOPS
00753
150194
13F195
80196
BF .7
8E200
61214
166257
E4F256
B F259
BEAN
139029
13F030
8F304
69545
8F3.6
BFXSI
13FX66
O E3,50
BFV51
50552
05320
80105

SWITCIMS
Toggle
Large SPS 210

DPS 2.9
DPD 350

S10 SPS 1439
SPO 70p
DPD 5p

MIN SPS S4p
SPD sap
DPD 10p
DPD con 90p

SOB MIN SPS 4.9
BPD Sap
DPD 03p

Push Boron SPST 105209 40p
Push Button SPOT 1005.74 ..P
Push Bueon DPOT 1054, 019
0740 push 70 mesa 150
6.42 push 10 07039 2.9
51,40 0007 SUB MIN 13p
Spas 05137 STD 13p
51.4. SPOT c off 15p

60 ARV SWITCHES
P II 12 way NIP

2 P la 2 way Mp
2 P le 4 way 449
2 P le 6 way 449
3 P la 3 sew MO

P la 4 wao MP
4 P le 2. woo 449
4 0 ie 3 way 44p
Ma  ()PDT 45p
61,./ GIN FOOT StV,1[1,
DK! 149.
SPIT 115p

'1:1r00
6-0r6
90-9
2.0.12

060.5
012-0.12
6 30.7 55

12.1520-24-30 Tapped I amp
12 15-20.24-30 Tapped 2 2m0
PuNa 1512 . 1

13 I l 00.918
10p 16

109 26

1332 DIc
891190 Owc

SCR
slip 50 Dv
snip 100 , v
amp 200 P v
amp 400 P v
amp 600 , V
amp 300 , v
amp SO P

an. +00 , v
amp 200 Ply
Imp 400 P v

snip 600 P
amp 600 P,
amp 200 ,
amp 400 P1
snipsnip 600 P 7 V

blip
200 P

rnp 400 P

Amp 600 P 7 V

se. 200 P
an. 400 P

V

v
*Ma 600 P. v

Range 2 2 35 roes
400,9 wes
1 3 worm

14p
100

200
20p

37p
13p

1.2955
142E340

MP
MP

2541305
2541306

2p
710

139
13p

MJE2955
MJE3055

99p 2541711
2542219

21.7
210

159
309

0025
0C35 1060

2542904
2742905

21p
2Ip

Itp
37.

0077
OC64

19p
NIP

212.136
25429260

17p
tp

bp 7792SC 590
Stp

21429261,1
293955 130p

/OP
549
Nip

71,30
1.314
179324
71533

47p
Slp
90p

2143053
2613054
.3055

17p
54p5.09

419
349

719134

119135
o5p

2120
2543102

2943703

10p
10p

lip
lip

TiP36
r71414

349p .3704 10p

31p
17p

TIPOA
TiP2555

540
12110

27,3705.3. 100
10p

17p 7043055 .3701 10p
17p
Tip

274106
2.300

12p
13p 2543109 10p

Illip 270500 10. 203711 10p

iMs,ns parn 220.240V

60p
6-0-6 15A
909 IA

3450
26617

10044 039
7044 079

24
1241-12 IA

36617
31/0

100444 INV
250644 1409

15.015 IA
24,

3300
544P15044 150p

3549
25-0-25 2A
300r30 2A

065p
1115p

455p
657p
170P

OPTO
NI IN 14p

DI 2016,..n 24p
III 201 Vollow 24p
206 lip
2 7.110. 30p
7 Gm, 30p

111201(lop 4p
2019 59

001anllowselore
10 -2un Save gang 1.774 0, LOG 219
50 -2141-15a1473 42174 13 1.7 siotcn LOG 555
50-20411 Opal 0074 Mares LIN ce LOG 70p
SLIDERS
50-500K Salgle Deng UN 0, 100 139
50 -5005 Dual Gan. Steno 101110, LOG lap
Presets sub ml° *9774 146077 1000 IMO 100
Vidor 11....7.219 81104. Knobs 10p

LOUD SPEAR ENS Solder Wick
8, 71p Desoldeang G...a
6, 7919 S0a,e 9407310

2a 6, 729 Degee 25 WWI
2;7 0i1 649 An7s 25 Wan ,ron
2, a 640 Antex C 2 15 INti iron
1,^ 719 Anie, CO 15 Wall Irpn
21a lir 7.0 093 Baer, CI pa
21 n 90.. 1160 PP9 1377wo Cips

Bar., Hold, 4 pen Cells
ENAMELLED COPPER WIRE 0.07,e9 pee

2 ono real Ferrrc China,.
16 44 26 54 34 70 Ercr7473 0,7
18 45 28 62 36 72
20 48 30 65 39 73
22 40 32 68 40 75
24 52

raispbonsup Cod
Ea, 0ricr Smm or 3 5mm
Ear P ace Crrsial

.7p.
646p.
.50

2167p

5469
10p
200
.1p
np

245p

16p
330

RESISTORS
0 33W 1010 IMO, 024
0 SW 700 10641/ 024
1 SIN 0 nn
540 4 7(1 101,11
0µ 10(1 lokn

S DEC
7 DEC
7. DEC A
L DEC

7p
210
23p
129
Sp

219p
1172p
4i7p
71/p

CLOTH
Block or Placa sire, flex

35m 2517 119
3211p

Minimum Order £2. Cheque -P/0 with order.

We are situated 2 min. from Watford Junction Station.

Send 40p for our latest catalogue.

THE COMPONENT CENTRE
7 Langley Road, Watford, Herts WD3 2PR

Tel: Watford 45335

Open Mon - Sat 9.30-5.30. Closed Wed

Do -it -Yourself Kts Or Factory Assembled

OWERSIOrgans
OWEREI Pianos

OWER5I String Ensembles

OWERSI MATIC Rhythm
OWER51 MATIC Accompaniment
OWERSI VOICE RotorSoundString Choir

OWERSI Professional Series

OWERSI Audio Mixer 2004

OWERSI TONE Rotating Baffles

OWERSISpeaker Cabinets

Send for our 104 page full -colour cata-
logue and 16 -page price list, for £2.00,
which is refunded against your first order
value £25.00.

AURA SOUNDS (P2),
Copthorne Bank, Crawley, W. Sussex.

raggitiNq

ES

e.

FIT mg L 1 1 .35

,

TWIN
idmr)s)

iyMIT(H6 LIGHT

1411,nches

UNIT9111014

.dtd;
WCo"roplete weth three
100watt coloured=
that fla.hai random

Sound to Light
MASTER UNIT WATTS

600

-..............y CHANNEL

et e« of
...A,. ...

EMI 95,.,,,,,,,,
no.,,,,, ,1015..2

"45 7.40.47 soc.cr

TYPE B3 BANK UNIT
(Less Lamps)

RC f7.99 EitS ingf7.99Ft

100 WATT SPOT LAMPS
RED YELLOW .GREEN 3111rnes

BLUE g I .50.h f4.50
CLEAR i B.C. or E

7095151 11001737V 44411101 A 7412140

TYPE A SPOT(less lamp/

4.4*
BC Fat ESring
f230"" f2 301

TWIN BANK 12 LIGHT

4 4 Zift i4 Length
313/4

i---.Vric4It3p
(less lamps)

C riannlEs ;IR cn
Flit Mg.- 1 Fitting a- eleallo

nd 2 Of .11ustrated a et me Is

A L BE N ENGINEERING CO. LTD.,
DEPT. PE THE CRESCENT WORSTHORNE,
BURNLEY. LANCS. Tel.Burnley 20940
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Our new 1978 catalogue lists a whole range of
plastic boxes to house all your projects. And
we've got circuit boards, accessories, module
systems, and metal cases - everything you need
to give your equipment the quality you demand.
Send 25p to cover post and packing, and the
catalogue's yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. S05 3ZR

Telephone Chandlers Ford (04215) 2956

IT'S EASY
WHEN YOU

KNOW!
To avoid missing your copy of PRACTICAL
ELECTRONICS - simply complete this order

form and hand it to your newsagent.

ORDER FORM

To:
(name of newsagent)

Address

Please reserve/deliver every month one copy of
PRACTICAL ELECTRONICS until further notice.

My Name.

Address

WHAT40 a

NEW °,
ME, semiconductor

eaching kit
flithe most MODERN, RAPID,

ECONOMIC way to masterspace age electronics.
Starting even from ZERO,
by performing over.

1100 EXPERIMENT* 11111ill'er

and creating more then 20 practical
applications

lou learn all about the most up to date electronic circuits:
how to calculate, repair, and design them, while pursuing
your favorite hobby. Start from scratch, or improve your
present knowledege. Train and ear money in your spare time
turn your pastime into valuable job opportunities.
Compare our price. you receive the entire course, "mini labo-
ratory" and components for LESS than the price of t e com-
ponents alone.

COMPLETE KIT: nothing else to b y
_you ,gat:

- instruction manual : over 200 pages of detailed step -by
step instructions -starting from scratch, explains basic
lawn and physics of Electricity, semiconductor principles
and operation electronic circuits : from diodes (including
iiac, zener) transistors, triacs to integrated circuits
(C.MOS, operational amplifiers) etc...
- Over 200 Electronic components

: aerospace technologie
printed circuit experiment board, phototransistor, triac,
thyristor I.C.S Transistors (including FET, MOSFET) LEDS .
resistors , capacitors, speaker, milliameter, potentiometers,
variable capacitor, etc... etc... etc...
- measuring instruments (you assemble yourself from among
components furnished in kit.)
ELECTRONIC VOLTMETER, LOW FREQUENCY MEASURING AMPLIFIER,
LOGIC INDICATORS, REGULATED POWER SUPPLY, MILLIAMMETER.IGPIIVI:
- over 100 DIFFERENT EXPERIMENTS : from the most basic vol-
tage measurements to radio transmitter circuits and inclu-
ding HI FI, Flip Flops, Ic applications, triac use, etc...
etc... etc...

you Construct ...

-more than 20 complete fonctional systems : light modulator,
high fidelity amplifier, radio control set, radio receiver
and transmitter, electronic gadgets and games and many, many
more. * Hand tools VO .- 

MU JIIIIIfe#

INCREDIBLE!

v'":,'..;;N

ASi..4.0.

0
IS. Il

.00.--.","----.-:-% .. ..,..Z:" io' if.'co

..::. -%-..--
:::<;.-5 ' le

1.-: - - - 0 -

....

VE 210 mail coupon today -SAVE £10
ENGLAND! P.O. Box 401

Kingsrnead, Kings Lane, Chipperfield,
Nr. King's Langley, Herts. WD4 9PB_. ... _. .... .. .. ... ... ._ .. .. .. ._ .. .. . .. .. -- ... _. _. _.

Please send me (QTY) IK2 teaching Xit(s)
I enclose Cheque Postal order for E

NAME
ADRESS

1". "lam " "'n "*.'" °"" POST CODExnem maps num.
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00
LUNX

NORTHERN SEMINAR
MANCHESTER

APRIL 1 £5.50
AFTER THE ENORMOUS
SUCCESS OF THE WEMBLEY
SEMINAR LYNX HAVE BEEN
PERSUADED THAT THERE
ARE SUFFICIENT
NORTHERNS WAITING TO
ATTEND THEIR OWN SHOW.
ALL DAY.
MICROPROCESSOR
LECTURES AND
PRESENTATION OF THE
NASCOM I. ONLY 350
SEATS.

HOME
MICROCOMPUTER

Z80 Querty Keyboard

Monitor Program VDU Interface (TV)

2K R.A.M.

P.C.B.

Cassette Interface

Teletype Interface

Expandable System

NASCOM I 197 . 5v9r

LYNX ELECTRONICS (LONDON) LTD, 92 BROAD STREET, CHESHAM,
BUCKS. 02405 75151

complete digital clock kits
TEAK OR

PERSPEX CASE
rl 2  50

ALARM £15.50"DELTA"
NON ALARM

6m 2iin 3in All prices include P. & P. and VAT

FEATURES: 4 LED digits in high. Red.  12 hour display with a.m.,p.m.
indication  Mains frequency accuracy.  Easy to build all components
included.  Beautiful real wood case or perspex White. Black. Red. Blue and
Green  Flashes to indicate power cuts.
NON ALARM: Complete kit including case, C12.50. Ready built. £1450.
Module kit excluding case. [9.50. Ready built. [10.00.
ALARM: Pulsed alarm tone. Automatic brightness control. 9 minute -Snooze'
Simple setting. Complete kit including case, £15.50. Ready built, £17.00.
Module kit excluding case. £13.00. Ready built, £13.50.
TIMER FACILITY: Stopwatch use to 9 min. 59 sec, extra 50p.

EXCELLENT VALUE - GUARANTEED
 LCD Gent's Watch. 5 function. Back light. Chrome case. Black

strap Cl 5.95
 4 Function Calculator £3.78

DISPLAYS: FND500 lin.LED, £1.19 each: 6 for £6.48. NSB 5430, +in Red LED
stick of 4 £4.32. 5LT02, it Green Phosphor stick of 4 £5.40.
CLOCK CHIPS: 50253N Alarm 1224 hour 416 digit. £5.67.
50362N Calendar clock, £7.75. MM5385N 12hr 4 digit Alarm £4.32.
6 Decade up/down counters. 50395/6/7 £9.45.
MICROPROCESSOR: Z80 CPU, £22.68. Z80 CTC. £15.70.
1702A UV Erazable PROM, £11.35. Z80 PIO f15.70. 2102NA, IK Static RAM
£2.70. UV PROM Erazer, £103 plus £5 P. & P. 4KXI 16 pin Dyn. RAM f7.05.

RECHARGEABLE BATTERY SET: Super Value £8.10, Includes 4 AA (1 2V)
Nickel Cadmium batteries (separately 0.18 each).
Mains Adaptor with 4 plug connector for most calculators (separately £3.78),
plus battery holder

payment with order to

o1BARON (PE)
11ARCtVCAPU: Southview House, 6 Gower Road

Royston, Hertfordshire
Telephone: Royston (0763) 43695

At\
Buy iveith Awes

ORCHARD I Service second to
SUPPLIERS TO
U.K.A.E.A.,

ELECTRONICS . none-Try us and see D.O.E.
UNIVERSITIES,
ETC.

17 SERVICE ellilFOR A FANTASTIC
TRANSISTORS

£ p
BCI07,8,9 0 10
B and C's 0 12
BC147/8/9 0 10'

BRIDGES
100V IA 0 28
200V 1A 0 30
400V 1A 0 32
400V 2)A 0.65

TTL
DIGITAL
7400
7401
7402
7403

15
20
1$
1$

7490(A)0 55
7491 0 75
7492 0.55
7493 0 55
7494 0 85
7495 0 74

DISPLAYS
DL704

C.mon Cath
0 95

0L707
Comm. An

BC167/8/9 0 12'
BC177/8/9 0 18. TANTALUM BEAD 7404 23 7496 0 90 0 75

BC1s2!3/4 A or L
0 II'

BC212/3/4 A or L
0 14'

BCY70;71/72 0 16
BD131 0 64
BD132 0 52

15 MFD,35V 13p
47 MFD/35V 13p

1 MFD/35V 13p.
6 80 MFD/16V 13p.
10 MFD/10V 14p
22 MFD116V 18p
100 MFD/6V3 20p'

7409
7410
7411
7412
7413
7414
7416
7417

23
18
24
25
38
72
36
36

74107 0 30
74121 0 38
74123 0 49
74141 0.80
74145 1 15
74151 0 94
74174 1 20
74180 1 20

TRANS -
FORMERS
6-0-6-100MA

1 20
9-0-9-75mA

1.20
9 -0 -9 -IA 3 20

BFY50, 51, 52 0 25
MJE3055 1 25
ORP12 0 68
TIP29A 30A 31A

0 50'

PRESET
MIN 8. SUB -MIN
1000hrn, 220ohm,
470ohm. 1K, 2K2,

7420
7421
7422
7423

18
36
22
34

74190 1 60
74191 2 10
74192 1 60

12-0-12-50mA
1.30

12-0-12-1A
2.75

min 0/P for
TIP41A
TIP42A
TIP2955

67
80
97
66

4K7, 10K, 20K, 50K,
100K, 250K, 470K. 1M
2M2 8p' each.

7425
7428
7427
7428

34
36
32
50

C/MOS
4000 0 19
4001 0 19

0071/2 use
0 25

6-0-6-280mA
TIP3055
TIS43 UJT
2N2646
2N2904A
2N2926 0/YlG
2N3053
2N3054

45
65
33
14
25
58

I/C LINEAR
709(T099) 0 35
709 (8 PIN DIL) 0.40
741(8 PIN DIL) 0 28
AY -5-1224 3 75
C 3130 0 87.

7430
7432
7433
7437
7438
7440

18
28
33
42
30
18

4002 0 19
4006 1 45
4007 0 19
4011 0 19
4012 0 19
4013 0 58

2 40
12-0-12
150mA 2 40
MOT 700 OP
P..1 K2
8 S2 200 MW

050
2N3055
2N3702/3/4/5
6, 7, 8, 9, 10, 11
2N3819E, or 23E
2N5457 FET 0

66

12
'25
40'

LM301AN 0 55
LM309K 2 00
LM324 2 05
LM380/SL60745 1.29'
LM381N 2 00'
LM723 0 59

7441
7442
7443
7444
7445
7446

65
68
00
00
90
00

4014 1 42
4015 1 10
4016 0 52
4017 1 12
4023 0 19
4024 0'75

CERAMIC 50V
22, 4 7, 6, 10,
22, 33, 39, 47,
100, 200, 470,
560,1000,1500,

THYRISTORS
60V t A 0 25

100V IA 0 30 TAG I

LM3900N 0 69
MC1310 2 55
MC1327 1 35.
MCI330P 0 75

7447
7473
7474
7475

98
10
35
49

4029 195
4050 0 54
4511 1 94

2200,3000,4700
10000. 470000,

1 MFD 10y.
All at Ge ea.

100 200V 1A 060
TAG 1 200 600V 1A
0 80 TAG 1 600 700V
IA 1 40 BT 106 400V
4A 0 65 C10601 500V
6A 1 85 BT109

MC1350P 0 75'
NE555 0 49
NE566 1 90.
NE567 2 70'
SN76003N 2 80'
SN76013N0 1 60'

7476
7480
7481
7492
7483
7484

32
48
00
90
00
20

DIODES
50V 3A

0 13
100V 3A

0 15

1MFO63V $9'
OFFER
RED LED's 2

10 1 or £1
BC 108C 11

for £1

ECL 1043/05
VARICAP TUNER

£5 00

SN76013N 1 75'
SN16023N 1 75'
SN76023ND 1 60'
SN76033N 2 75'

7485
7486
7487
7489

30
43
65
30

200V 3A
0 10

400V 3A
0 21

100 for £8
2N 3702

100 for £9
3704 100 for £9

LED Til 20910 125" 0 2"
Red 20p 20p
Green 29p 29p
Clips for above 3p

RESISTORS
k WATT 5 2p. each
10 ot 1 value 15p
20 mixed values 30p

POTENTIOMETERS
Linl1.00
5K, 10K, 250, 50K, 100K,250K.
500K, IM, 2M, 28p' each.

POST AND PACKING 25p.
VAT ADD 121% REST 8",,
DISCOUNTS £5 5" £10
7).. £15 10",.. S.A.E. Stocklist

ORCHARD ELECTRONICS,
Orchard House, $t Martins St.
Wallingford, Oxon 0491 35529.
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THERMOSTATS
Refrigeration as illustrated with 36"
capillary El .62.
Limpet Stat must be mounted in close
contact calibrated 90°-190°F 15 amp
contacts £1.62.
Appian Stet fix like a volume control -
15 amp contact 300-80°F 85p.
ditto but for high temps £1.26
Over Star -with Serson and capillary 85p

MAINS OPERATED SOLENOIDS
Modal TT2-small but powerful
1 in. pull-approx. size 11 x 11
x £2,00
Modal 40011-lin. pull. Size
21 x2 x 14in.£2.50
Model TT10-11in. pull. Size
3 x21x 2in. £4.50
Pricesinclude VAT & postage.

DELAY SWITCH
Mains operated --delay can
be accurately set with
pointers knob for periods of
up to 21 hrs. 2 contacts
suitable to switch 10
amps -second contact opens
few minutes after 1st
contact 95p.

MOTORISED DISCO SWITCH
With six 10 amp change-
over switches. Multi
adjustable switches alp
rated at 10 amp each so
a total of 200w's can be
controlled and this would
provide a magnificent
display. For mains
operating 8 switch
model £5.25. 10 switch
model E5.75. 12 switch
model £6.75.

SMITHS CENTRAL HEATING CONTROLLER
Push button gives 10 variations as follows:
111 continuous hot water and continuous
central heating 121 continuous hot water
but central heating off at night 131 con-
tinuous hot water but central heating on
only for 2 periods during the day 141 hot
water and central heating both on but day
time only 151 hot water all day but central

heating only for 2 pe iods during the day 161 hot water and central
heating on for 2 periods during the day time only -then for
summer time use with central heating off 171 hot water con-
tinuous 181 hot water day time only 191 hot water twice daily 1101
everything off. A handsome looking unit with 24 hour movement
and the switches and other parts necessary to select the desired
programme of heating. Supplied complete with wiring diagram.
Originally sold we believe at over £15. We offer these while
stocks last at £6.95 each INCLUDING VAT and Postage.

LOW R.P.M. MOTORS
Made by Crouzet-Smiths-
SAIWA--Venner and similar
famous companies -all supplied
ready for 230/240v 50hz mains
working at £2.75 each. Following
speeds in stock when preparing
this advert.
1 rev per day 6 rev per day
1 rev per hour 12 revs per hour

rev per min 1 rev per min
2 rpm 14 rpm

5 rpm 15 rpm 20 rpm 25 rpm 30 rpm

EXTRACTOR FAN
Cleans the air at the rate of 10,000
cubic feet per hour. Suitable for
kitchens, bathrooms factories,
changing rooms, etc. It's so quiet it
can hardly be heard. Compact, 54 -in.
casing comprises motor, fan blades.
sheet -steel casing, pull switch, mains
connector and fixing brackets.
£5.25 including post and VAT.
Monthly list available free send long
stamped envelope.

FLUORESCENT TUBE
INVERTOR

For camping - car repairing - emergency lighting from a 12v
battery you can't beat fluorescent lighting, it will offer plenty of
well distributed light and is economical. We offer invertor for
21" and 13 watt miniature tube for only £3.75 with tube and
rube holders as well.

MINI -MULTI TESTER
Amazing. deluxe pocket size

-77 precision moving. coil instrument -
jewelled bearings-1000opv-

ieli 11 Instant ranges measure: -
1 es,1 DC volts 10. 50. 250.1000

AC volts 10, 50, 150.1000
DC amps 0-1 mA and 0-100 mA
Continuity and resistance 0-150K
ohms.
Complete with insulated probes,
leads, battery, circuit diagram
and instructions.

Unbelievable value only £5.50 -i- 50p post and insurance.

FREE
Amps ranges kit enable you to read DC current from 0-10 amps.
directly on the 0-10 scale. It's free if you purchase quickly but if
you already own a mini tester and would like one send ft .50.

MULLARD UNILEX
A mains operated 4 + 4
stereo system. Rated one
of the finest performers
in the stereo field this
would make a wonderful gift
for almost any one in easy -to -
assemble modular form and
complete with a pair of Plessey
speakers this should sell at about £30 --but due to a special
bulk buy and as an incentive for you to buy this month we
offer the system complete at only £15 including VAT and
postage.

UNISELECTORS
These are pulse operated
switches as used in auto-
matic telephone switch-
boards etc. The pulse moves
the switch arm through one
position. Except where indi-
cated the selectors are 25
position types and 50v Coil is
standard, 24v or 12v oper-
ation extra at £2 per switch.

3 pole f4 80 4 pole
5 pole f7 02 8 pole

10 pole £10 80 12 pole
3 pole 50 way f 1058 4 pole 50 way

24 HOUR TIMERS
The one illustrated is 'E' controls this uses
the Smiths mechanism as in their autoset.
2 On/off's per 24 hours. 13 amp contacts.
override switch £6.50. Smiths 100 amp
model one on/off per 24 hours £10.60,
extra contacts £1.00 per set. AEG 60 amp
model with clockwork standby, one on/off
per 24 hours £9.50, extra contacts £100
per set.

INDUCTION MOTORS
One illustrated is our reference MM11
made for ITT 1" stack 11" spindle
£2.25.1" stack model £1 .75.

1 srack £2 75. 11" stack £335.

MAINS
TRANSFORMERS
20v ' amp 20w auto 230v £1 50.
18v amp £1.75. 6.3v 2 amp
£1.7 . 25v 11- amp E2-25.
24v 2 amp £2750. 50v 2 amp
£4-50. 9v 1 amp £150. 8.5v- 0-8.5v
} amp E1.50. 100w auto 230-115v
£2-00. 8 -5ky £9.60.

Many more, send for list.

WAFER SWITCHES

6 pole 2 way
5 pole 3 way
4 pole 4 way
3 pole 5 way
2 pole 6 way
2 pole 8 way 4 pole 8 way 6 pole 8 way1 pole 10 way 4 pole 9 way 6 pole 9 way
1 pole 12 way 2 pole 10 way 3 pole 10 way
all £1.32 each all £241 each all £3.12 each
Multi bank switches up to 72 pole 2 way -to 12 pole 12 way
quickly made to special order.

£6.94
£9.72

£12.96
£12.74

12 pole 2 way
10 pole 3 way
8 pole 4 way
6 pole 5 way
4 pole 6 way

THIS MONTH'S SNIP
Japanese made FM tuner and matching
decoder. Two items for less than average
price of the tuner only - £11.20 the two.
Don't miss this stocks will not last long.

18 pole 2 way
15 pole 3 way
12 pole 4 way
9 pole 5 way
6 pole 6 way

RELAYS
12 volts, two 10 amp changeover plug in 95p. 12v
three 10 amp changeover plug in £138. 12v two
changeover miniature wire ended 96p. 12 volt open
single screw fixing two 10 amp changeovers 86p.
12 volt open three 10 amp changeovers £1.2
Latching relay mains operated 2 c/o contacts
£2.11. Mains operated three 10 amp changeovers
open type one screw fixing £135. Many other
types with different coil voltages and contact
arrangements are in stock, enquiries invited.

TANGENTIAL HEATER UNIT

3KW MODEL
£6.95

+ f1-50 P & P

A most efficient and quiet running
blower -heater by Solatron-
same type as is fitted to many
famous name heaters -Com-
prises mains induction motor -
long turbo fan -split 2 kw
heating element and thermo-
static safety trip -simply
connect to the mains for im-
mediate heat -mount in a
simple wooden or metal case or
mount direct onto base of say
kitchen unit -price £495 post
E1.50 control switch to give 2kw,
1 kw, cold blow or off available
60 extra.

Terms. Prices include Post & VAT. But
orders under £6.00 please add 50p to offset
packing. Bulk enquiries - Please Phone
for Generous Discounts 688 1833.

J. BULL (ELECTRICAL) LTD
(Dept. PE), 103 TAMWORTH RD.

CROYDON CR9 1SG

IT'S FREE!
Our monthly Advance Advertising Bargains
List gives details of bargains arriving or just
arrived - often bargains which sell out
before our advertisement can appear. - It's
an interesting list and it's free - just send
S.A.E. Below are a few of the Bargains still
available from previous lists.
FM Tuner end decoder, 2 very well made (Japan) units. nice
clear dial. excellent reproduction. £1120 the pair.
12 Volt Heavy Duty Relay, plug in type has three pairs of 10
amp changeover contacts. A *transparent dust cover, price £1.08
suitable 11 pin base 45.
4 Changeover Relay, upright mounting 4 sets of 10 amps
changeover contacts, mains voltage coil £1.72
12 Volt Pump. Designed we believe as a bilge pump, this is 12
volt AC/DC motor coupled by a long enclosed shaft to a sub-
mersible pump. Suitable for water or most any fluids. Price£1250.
Just arrived. Fruit machines, working order. very impressive
choice of several but very heavy so you must collect, £50.
High Load 24 Hour Clock Switch, made by the famous AEG
Company for normal mains but with clockwork reserve has load
capacity of 80 amps at 240V 50HZ. Therefore suitable for dealing
with large loads of say shop lighting, water heating, storage
heaters etc. etc. Has triggers for on and off once per 24 hours but
extra triggers Will be available, Price C1.50 per pair. Size of clock
approximately 8" a 5" x 5". totally encased but has lift up flap for
ease of altering switching times. Price C7-50.
Enclosed 24 Hour Clock, with contacts for breaking 10-12
amps at 240 volts. This one has two sets of on/off per 24 hours.
price £700.
Light Dimmer, our timer module with small mods makes an
excellent light -dimmer. Contains a 4 amp 400V -SCR so it should
be suitable for loads approaching 1KW. Price of module and ins-
tructions £2.25
Push Pull Solenoids, mains operated solenoids which will push
as well as or instead of pull. Very heavy duty. estimate this at
20Ibs push or pull. 11" a 3j" x 4" made Magnetic Devices Co.
£750
Fleshing Lights, chasing lights, random flashes. strobe effects
etc. etc. can easily be achieved using our disco switches. These
switches are ex -equipment but guaranteed perfect and supplied
suitable for mains working. To get some idea of the loading
number. each switch is 10 amp. For the light pipe or Catherine
Wheel effect order the 12 switch model with light pipe data
model, interconnecting the switches to give fastest speed. 6
Switch model £6. 9 Switch Model £9.76. 12 Switch model
£6.20.
Reed Switches, standard 60 watt glass type. Normal open con-
tacts glass lengths 2" diameter 11,". 10 for £1. 100 for £8, 1000
for £70.
Flat Reed Switches, for stacking, greater quantity in confined
space. Price 50p.
Single Ended Types for jobs where it is not easy to bring a lead
to each end. 75p each. All these switches are normally open but
can be biased to a normally closed position by fitting a magnet
adjacent. The reed switch would then be opened by a magnet of
opposite polarity being bought up to it.
Ceramic Magnets suitable for operating reed switches, central
fixing hole. 10 for £1.
Musk Centre Transformer 12-0-12 at 1 amp and 9 volt at
amp. Normal primary. uprighting, impregnated and varnished for
quiet operation. Price £3.50.
'W' Shaped Fluorescent Tubes for porch light, box signs or
where you want light evenly spaced over a confined area of
approx. 10" x 10", 30 watts. made by Philips price £2.24.
Extension Sprinklers 8 ohm 4-5 watts handling power. We have
5 or 6 different models in stock, cheapest being the Partytime
at E3-95 each, again only really a bargain for callers as
postage

Monitors,ni
f1-50 per speaker.e

item for callers, believed to be in good
working order, switchable thro' 405-525 & 625, 21" tube
line systems, normal controls, volume, brightness, contrast,
width etc. Price £1620, 12" models £18, suitable for con-
version into special purpose scope, etc.
Auto Transformers for working American tools and equipment,
completely enclosed in sheet metal case with American type flat
output socket made for computer so obviously first class 500
watts. With tang handle, offered at about half price only £15.
These may be a bit soiled but are fully guaranteed. Similar but
1000 watt C2950.
Car Starter Charger Kit. New version. We supply two 10
amp rectifiers. 250V transformer and the start charge switch
with instructions. price £9.75. This is probably one of the most
useful pieces of equipment you can have in your garage. Sooner
or later you or someone will leave something on and you will
have a flat battery, this starter will get you away usually in less
than 5 minutes.
Remitter Counter by Veederoot Company, 230/240V mains
operated. Intended for surface mounting has a fixing flange at
the bottom. Price C2-16.
12V Drip proof Relay. Specially designed for going under the
bonnet of a car, made by one of our big manufacturers, this
really has a removable semi -hard rubber cover. Contacts look
suitable for up to 10 amps so this could be the right one if you are
thinking about making an anti -thief device. Price £1 8p.
High Speed Uniselector. As many customers know, we have a
very comprehensive stock of uniselectors as used in automatic
telephone exchanges, light flashing device etc., etc. Just arrived,
however, is a high speed model made by famous Plessey. this is 2
pole 32 way with make before break wipers, overall size
approx. 4" x 3" x 21", price £340 * 28p.
Pneumatic Ram for lifting, thrusting. pulling etc., etc. h8s 21"
travel, looks large enough to open doors, lift. staircase, ventilators
etc. Price £7.00. '
Solder Gun Bargain. The ETP, this is 100 watt solder gun. a
very well made tool with lamp to illuminate work, has double
insulated mains transformer and is built into the shockproof
thermoplastic case. Comes complete with spare tips. Mains
operated of course. Price £4.50.
Interested in Tape Control. American made tape punches,
really beautiful units full of sophisticated parts, designed we
believe to automatically operate typewriters, and they can of
course be used to operate other punch tape controlled machines.
Reference number is NCR Class 461-2 reference 205 H8 R56.
We believe these are 8 bit paper tape punches, powered from
115V 50HZ in very good condition with tape £1600, carriage
is E3.20.
Memories. The memory units which work with these tape
punches, again by NCR, are in very good condition and we
believe in working order. Price and details on request.
T till Blowers. 12" long with powerful induction
motor ideal for blowing heaters or general air extraction or
circulation, offered at low price of E2-70. The motors @re
110V so you will have to work them in pairs or througli a
dropper or mains transformer. Post El -08 for one or two.
Digital Panel made for the G.P.O. for incorporation, we under-
stand, in push button dialling units, this has the usual 10 digits.
each of which when depressed operated a two pole changeover
switch. Reall beautifully made size approximately 4"
square. price £3.76.
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I N -T E R L -O C K -I -N G
PLASTIC STORAGE DRAWERS

nse-'

DISCOUNT

PRICES

Newest, neatest
system ever
devised for storing small
parts and components
resistors. capacitors, diodes, transistors, etc.
Rigid plastic units interlock together in ver ical
and horizontal combinations. Transpa ent
plastic drawers have label slots 10 and 2D
have space dividers. Build up any size cab net
for wall, bench or table top

5 SIZES
ALL INTERLOCK

As supplied to Post Office,
Industry and Government Depts.

SINGLE UNITS (ID) (sin x 2fin
E2  90 DOZEN.
DOUBLE UNITS (2D) (Sin x x 21in).
£4.90 DOZEN.
TREBLE (3D) £4.90 for 8.
DOUBLE TREBLE 2 drawers. in one outer case
(602), E7.25 for 8
EXTRA LARGE SIZE (6D1) E6.25 for 8

PLUS QUANTITY DISCOUNTS
Orders over £20, less 5%
Orders over £60, less 7}%.
PACKING/POSTAGE/CARRIAGE. Add 75p to
all orders under £10 Orders £10 and over,
please add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. 10 total rertlIttence
All prices correct at time of going to press

FLAIRLINE SUPPLIES
(Dept. PE4)

124 Cricklewood Broadway. London NW2
Tel 01-450 4844

OSMABET LTD we n'ake rSamongst other things

LOW VOLTAGE TRANSFORMERS: Print 240V as.
6 30 1

5A £2.45; 3A £2.85; 60 CT £5.30; 12V 1.5A £2.85; 3A
CT £5.30; 6A CT £6.85; 18V 1 5A CT E5.30; 24V 1.5A CT £5.30;
3A CT £6.85; 5A CT £14.00; 8A CT £23.75; 12A CT E30; 40V
3A CT E9.75.
TWIN SEC TRANSFORMERS: Prim 240V sc.
6V 0.6A 6V 0.6A. 9V 0.4A 900.4A. 120 0.25A . 12V 0.25A
20V 0.154 20V 0.15A all at £3.25 each; 15V 0.75A 15V

0.754 £4.85; 15V 1.5A 15V 1.5A E13.85; 18V IA  18V IA
£6.10; 18V 1 5A ... 18V 1.5A £7.30; 20V 1.5A « 20V 1.5A
C7.30; 12044+I2V 4A[8.10; 25V 2A. 25V 2A£8.10.
MIDGET RECTIFIER TRANSFORMERS: 240V ac.
6-0-6V 1.5A or 9.0-90 to £2.45 each. 12-0 12V 1A or 20-0-20V
0.75A £2.95 each 9 0 90 0.3A or 12-0 120 0.25A or 20-0-20V
0 15A E2.95 each.
LT TRANSFORMERS TAPPED SEC: PH.1124E/Va.
0-10-12 14.16 18V 2A £4.85; 44 £6.50; 0-12 15-20-24-300
2A £5.65; 4A £8.90; 0-5 20-30-60V 1A £6.75; 2A £9.75; 0-40
50-60.80 100-110V IA E9.70.
MAINS TRANSFORMERS SPECIAL OFFER: Prim 240V ac.
250 0.250V 60Ma 6 3V IA E1.50; 250V 100Ma 6 3V 2A t2; 9V
3A E2; 23V 0.5A 85p; 20W Auto. 110/2400 E1.75.
SPEAKER AUTO MATCHING TRANSFORMERS
12W 3 to 8 or 15 up or down, £2.50.
LOUDSPEAKERS
35 or 45mm 2(in 80. 2 8 or 250 2f in 8 or 800, Sin 350. 3
3. 16 or 800 all at £1.56 each 7 t 4in 3 8. 16.25 or 800 11.75:
8 x Sin 4 8, or 250. £2.50; 8in 80 £2.50.
"INSTANT- BULK CASSETTE/TAPE ERASER
Instant erasure of cassettes and tape spools. any diameter. demag
netises tape heads 200/2400 ac f5.50.
POWER SUPPLY, TWIN OUTPUT: Print 240V ac.
New. British manufacture. smoothed d.c. output 20V 1.5A, plus
stabilised output of 15V 100Ma. plus 12V ac 0.5A output. corn
plate with diagram £3.00.
CONDENSERS
Electrolytic 1000/500 30p; 2000/30V 30p; 1200/75V 50p;
3900/1000 £1.25; Paper tubular WA 0A7/600V, 2.2/4000
4.7/160V all at 25p each. E10 per 100.
EDOWISE LEVEL METER FSD 200 pA
Size 19 x 18 v 20rnm 8000 £1.10.
SYNCHRONOUS GEARED MOTORS, 240V sc.
Brand new. boot in gearbox 1. 6 8 or 20 RPH all at £1.20 each
0/1. TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec tapped 3-8.15 A -A 6K 30W £9.00; A -A 3K 50W £12.00;
100W IEL34 KT88, etc) [18.75.
G.E.0 MANUAL OF POWER AMPLIFIERS
Covers valve amplifiers 30W to 400W 75p.
MULTI WAY CABLE, SCREENED PVC COVERED
36 way £1.00; 25 way 75p; 14 way 90p; 6 way 25p; 4 way 20P;
2 way 10p; 1 way Sp; fig 8 stereo 15p per metre. 4 way
individually screened 20p per metre
TWIN FIG 8 CABLE
Polarised. 100 metre £4.50.
MINI 3 CORE CIRCULAR CABLE, 19 ..10wint
Ideal for speakers mtmcorns Telephones Mc £4.50 100m

ALL PRICES INCLUDE V.A.7
CARRIAGE EXTRA ON ALL ORDERS

Callers by appointment only
S.A.E. enquiries. lists

46 Kenilworth tr,o1E-9g HA8 8YG

NEW
for electronic

design engineers !

FIX -PRINT JIG for printed circuits

Invaluable for holding
P.C.B.s and other panels
when inserting and soldering components. Can be
adjusted to suit work up to 280mm, rotated to
gain access to reverse side and locks in any

position. All metal. Price £10 inc. VAT. p. & p. £1.

F

4IP

P2 Mk 2 Drill
In case, room for transformer
In case with vari/transformer

S2

Drill Stand

Robust, all metal
with ample
throat dimen-
sions. Adjustable
height cantilever
with lever actu-
ated feed. Spring
return. Will
accept both P1

and P2 Mk 2
drills.ic

Price
inc. VAT.
p. & p. I06p.

£1800 p.& p. 86p
£19-50 p.& p. 86p
£2900 p. & p. 86p

Si Drill Stand
Constructed to take the

popular P1 drill and ensure
a high degree of accuracy
in all types of electrical
precision work.
Price £5.13 inc. VAT. p. & p. 38p

PI Drill£9.67 inc. VAT.
P & P 38p.

Write or phone for details.

Sole UK Distributors

PRECISION
PETITE LTD

119a HIGH STREET
TEDDINGTON MIDDLESEX TW11 8HG

TEL: 01-977 0878

AN INTRODUCTION
TO MICROCOMPUTERS

VOL 0 - BEGINNERS BOOK Price: £5.30
written for the complete beginner explains
what a computer system consists of - its
component parts and what they can do for
you.

VOL I - BASIC CONCEPTS Price: £5.30
takes you by the hand from elementary logic
and simple binary arithmetic, every aspect
of microcomputers is covered.

VOL II - SOME REAL
PRODUCTS Price: £10.80
covers real microcomputers in consider-
able detail. Every major microcomputer 4
bit, 8 bit or 16 bit is described. More than
20 microcomputers in all.

8080 PROGRAMMING Price: £5.30
for logic design.

SOME COMMON BASIC
PROGRAMS
describes 76 short programs.

Price: £6.30

6800 PROGRAMMING Price: £5.30
for logic design.

* ALL PRICES INCLUDE POSTAGE *

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4185

Closed Saturday I p.m.

'COMPUTER CHESS CHALLENGER'

- IT'S YOU AGAINST THE COMPUTER

(IN YOUR OWN HOME!)
A Microcomputer. programmed to challenge you at one of
THREE levels to match and improve your game. With this
unique game, there is no need to find an opponent! You simply
enter your moves, then 5-40 seconds later, after analysing the
new position, the computer will respond!
This amazing microprocessor computer is supplied complete
with Chessmen, comprehensive instructions, and mains
adaptor; and is fully guaranteed. You can now play chess when
you are ready, day or night. without the bother of finding a
chess panner.
The 'COMPUTER CHESS CHALLENGER' has many other
features to intrigue and excite the chess enthusiast, whether
young or old, including: Castling and en passant, position
verification by computer memory recall. You can even set up
chess problems on the board!
Available by mail order post free. Price: £185.00 (SINGLE
level model available at E 135.00).
Write or telephone now for full colour literature and data
sheets.
COMPUTER BACKGAMMON GAME NOW AVAILABLE
- Write or 'phone for full details.
Sinclair Microvision Pocket Television - Write or 'phone for full
details.
We offer SEIKO watches at discount prices - SAE.
We accept company purchase orders by telephone. Scientific
calculators - all brands - supplied at discount prices - SAE,
We accept payment by A mess - just send your number.

GEMINI ELECTRONICS
3 Branksome Avenue, Prestwich,

Manchester M25 5AG.
Tel: 061-773 4467,

EXPORT ORDERS WELCOME
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15-240 WATTS!
HY5
Preamplifier

HY30
15W into 81

HY50
25W into 811

HY120
60W into 8n

HY200
120W into

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common
input functions (mag Cartridge, tuner. etc.) are catered for internally, the desired
function is achieved either by a multi -way switch or direct connection to the
appropiate pins. The internal volume and tone circuits merely require connecting
to external potentiometers (not included). The HY5 is compatible with all I.L.P.
power amplifiers and power supplies. To ease construction and mounting a P.C.
connector is supplied with each pre -amplifier.
FEATURES: complete pre -amplifier in single pack. multi -function equalisation. low noise, low
distortion, high overload. two simply combined for stereo
APPLICATIONS: hi-fi. mixers. disco. guitar and organ. public address.
SPECIFICATION: Inputs -magnetic pick-up 3mV. ceramic pick-up 30mV. tuner 100mV. microphone
10mV. auxiliary 3-100mV. input impedance 47kfl at 1kHz. Outputs-tape 100mV. main output 500mV
R.M.S. Active Tone Controls-treble 12013 at 10kHz. bass t. 12dB at 100Hz Distortion -0 1%
at 1kHz. signal,noise ratio 68dB Overload-38dB on magnetic pick-up. Supply Voltage- -1. 16-50V 
Price £522 + 65p VAT. P. & P. free
HY5 mounting board B.1. 48p + 6p VAT. P. & P. free

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible
I.C. with short Circuit and thermal protection. The kit consists of. I.C.. heatsink,
P.C. board. 4 resistors. 6 capacitors. mounting kit. together with easy to follow
construction and operating instructions. This amplifier is ideally suited to the
beginner in audio who wishes to use the most up to date technology available:
FEATURES: complete kit. low distortion. short. open and thermal protection, easy to build
APPLICATIONS: updating audio equipment. guitar practice amplifier. test amplifier. audio oscillator
SPECIFICATION: Output Power -15W R M S. into 811. Distortion -0 I% at 15W Input Sensitivity-
500mV. Frequency Response-10Hz-16kHz -3dB.
Price £5.22 + 65p VAT. P. & P. free

The HY50 leads I le.P s total integration approach to power amplifier design.
The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
that it must be one of the most reliable and robust High Fidelity modules in the World.
FEATURES: low distortion. integral heatsink only five connections. 7 amp Output transistors no
external components
APPLICATIONS: medium power hi-fi systems low power disco. guitar amplifier.
SPECIFICATION: Input Sensitivity-500mV Output Power -25W R M.S into 811 Load Impedance-
4 -1611 Distortion -0 04% at 25W at 1kHz. Signal Noise Ratio -750B Frequency Response-tOHz-
45kHz - 3dB Supply Voltage- 25V Size -105 50 25mm

Price f6112 + 85p VAT. P. & P. free

The HY120 is the baby of I.L.P. s new high power range, designed to meet the most
exacting requirements including load line and thermal protection this amplifier sets
a new standard in modular design. \
FEATURES: very low distortion integral heatsink load line protection thermal protection five
connections. no external components.
APPLICATIONS: hi-fi high quality disco. public address monitor amplifier guitar and Organ
SPECIFICATION: Input Sensitivity-500mV Output Power --60W R M.S into en Load Impedance--
4-16C1 Distortion -0 04% at 60W at 1kHz Signal Noise Ratio-90dB Frequency Response-10Hz
45kHz -3dB.Supply Voltage- t 35V Size -114 50 85mm

Price f1581 + 0.27 VAT. P. & P. free
The HY200 (now improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-fi performance.
FEATURES: thermal shutdown very low distortion load line protection integral heatsink no external
components
APPLICATIONS: hi-fi disco. monitor power slave, industrial. public address
SPECIFICATION: Input Sensitivity-500mV Output Power -120W R.M.S. into 1111 Load Impedance-
4 -1611 Distortion -0 05% at 100W at 1kHz Signal Noise Ratio-96dB Frequency Response-lOHz-
45kHz - 3dB. Supply Voltage- ± 45V Size -114 50 85mm.
Price E23.32 + £1.87 VAT. P. & P. free

HY400
The HY400 is I.L.P. s Big Daddy of the range producing 240W into 4C), It has been
designed for high power disco or public address applications. If the amplifier is to
be used at continuous high power levels a cooling fan is recommended.The amplifier
includes all the qualities of the rest of the family to' lead the market as a true high
power hi -fidelity power module.
FEATURES: thermal shutdown very low distortion load line protection no external components
APPLICATIONS: public address. disco. power slave. industrial
SPECIFICATION: Output Power -240W R. M. S into 411 Load Impedance -4-1611 Distortion -0 1%
at 240W at 1kHz. Signal -Noise Ratio-94dB Frequency Response-10Hz-45kHz - 3dB Supply Voltage-x 45V Input Sensitivity-500mV Size -114 100 * 85mm
Price £32.17 + £2.75 VAT. P. & P. free

POWER SUPPLIES: PS1136-suitable for two HY30a E5.22 + 65p VAT. P. & P. free. Pf1U50-suitable for two HY505 £5.52 +85p VAT P & P. free. PSU70-suitable for two HY120s 61345 + 1-10 VAT. P. & P. free. Pf3000-suitable for one HY200E12.65 - Et 01 VAT & P. free. MUM-suitable for two HY200s or one HY400 £23.10 + £1 .135 VAT. P. & P. free.
I.L.P. Electronics Ltd., Crossland House, Nackington, Canterbury, Kent CT4 7AD

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
Please supply

Total Purchase price
I Enclose Cheque 0 Postal Orders 0 Money Order 0
Please debit my Access account 0 Barclaycard account 0
Account number

240W into 411

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD
Tel (0227) 63218

Name and Address

Registered office No 1032630 Signature
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RST
VALVE MAIL ORDER CO.

Climax House
Fallsbrook Road, London SW16 6ED

SPECIAL EXPRESS
MAIL ORDER SERVICE

EP Op EP EP EP

AA119 0.20 BCY71 0.22 MPSUO1 0.32 I7X550 0.16 7403 0,20
A6130 0.13 BCY72 0.17 MPSUO6 0.40 114914 0.07 7404 0.26
AAY32 0-15 BC211 1.50 MPSU56 0.45 114916 0.07 7405 0.28
AAZ13 0.25 BD115 0.80 1461401 2.00 1144001 0.06 7406 0-55
AAZ15 0.31 BD121 1.50 NKT403 1.73 1144002 0.07 7407 0.55
AAZ17 0.25 80123 1.50 NKT404 1.73 1144003 0.00 7408 0.211

AC107 0.75 130124 1.00 NE555 0.45 1144004 0-09 7409 0.26
AC125 0.30 80131 0.51 OAS 0.75 1144005 0.13 7410 0.20
AC126 0.25 80132 0.54 0A7 0.55 1N4006 0.15 7412 0.26
AC127 0-25 .80135 0.35 0A10 0.55 1144007 0.15 7413 0-45
AC128 0-25 B0136 0-36 0A47 0.14 1144009 0-15 7416 0.40
AC141 0.20 BD137 0.37 0870 0-30 1144148 0.07 7417 0,40
AC141K 0.35 80138 0.40 0A79 0.30 1145400 0.10 7420 0.20
AC142 040 130139 0.43 0A81 0-30 1145401 0-16 7422 0.20
AC142K 0.30 '1301413 0.47 0885 0.30 1S44 0-06 7423 0.35
AC176 0.25 80144 2.00 0A90 0.04 1S920 0-08 7425 0-35
9C1137 0.25 80181 1'30 0A91 0.011 15921 0.08 7427 0.35
AC188 025 80182 1-48 0A95 0.08 20301 1-00 7428 0-50
ACYI7 0.65 80237 0'80 08200 0.10 20302 1.00 7430 0-20
AC118 0.65 80238 0-85 08202 0.11 20306 1.10 7432 0-36
ACY19 0.65 BOXIO 0.75 0A210 0.75 214404 0-60 7433 0.37
AC120 0.65 BDX32 2.25 0A211 0.75 214696 0-25 7437 0.42
AC121 0.65 BD120 1.42 OAZ200 0,65 214697 0.16 7438 0.37
ACY39 1-25 80160 0'75 OAZ201 0.65 214698 0.30 7440 0.22
AD149 0.70 BF115 0-35 OAZ206 0,65 214705 0-80 7441AN 0.92
AD161 0.75 BF152 0.25 OAZ207 0.65 214706 0-12 7442 0-79
AD162 0.75 BF153 0'25 0C16 1.25 214708 0-21 7447AN 1,20
AF106 0.45 BF154 0.25 0C20 2.00 214930 0.26 7450 0.20
AF114 0.25 8F159 0-35 0C22 2.50 2141131 0.26 7451 0.20
AF115 0-25 BF160 0.30 0C23 2,75 2141132 0.26 7453 0.20
AF116 0.25 BF167 0.35 0C24 3.50 2141302 0-37 7454 0.20
AF117 0.25 BF173 0'39 0C25 0.90 2141303 0.37 7460 0.00
AF139 0.40 0F177 0.38 0C26 0.90 2141304 0.05 7470 0.35
AF186 1.50 BF178 0.45 0C28 2.00 2141305 0.45 7472 0.36
AF239 0.43 BF179 045 0C29 2.00 2141306 0.50 7473 0.36
A1211 2.75 8F180 0.45 0C35 1.543 2141307 0-50 7474 0.40
AFZ12 2.75 8E181 0.45 0c36 1.50 2141308 0-60 7475 0.59
ASY26 0.45 BF182 0.45 0C41 0.50 291309 0.60 7476 0.42
ASY27 0.50 BE183 0'0 0C42 0.50 2141613 0.33 7480 0.60
ASZ15 1.25 BF184 0'39 0C43 1.50 2141671 1.50 7482 0.65
ASZ16 1.25 BF185 5'37 0C44 0.50 2141893 0.33 7483 1.00
ASZ17 1.25 BF194 0.12 0C45 0.50 2142147 1,40 7484 1.00
ASZ20 0.75 BF195 0-11 0071 045 2142148 1.65 7486 0.40
ASZ21 1.50 BF196 0.13 0072 045 2142218 0.23 7490 0.52
AU113 1.70 BF197 0.14 0073 1-00 2142219 0.42 7491614 0.65
AUY10 1.70 BF200 0.32 0074 0.25 2142220 0.35 7492 0.60
138145 0.15 BF224 0.20 0075 0.60 2142221 0.22 7493 0.70
138148 0.13 BF244 0.35 0076 0.50 2142222 0-25 7494 0-80
138154 0.10 8F257 0.37 0077 1-20 2142223 2-75 7495 0.813

138155 0.12 BF258 0.42 0081 0.75 2142368 0.17 7496 0-90
BA156 0.13 BF259 0.45 C.C..812 1.00 21423696 0.21 7497 3.67
BAW62 0.05 BF336 0,50 0082 0'75 2142484 0.21 74100 1.75
86013 0.07 BF337 0.53 0083 0'55 2142646 0.50 74107 0,45
BAX16 0.07 BF338 0.55 0084 0.60 2142904 0.35 74109 0.06
BC107 0.12 BFS2I 2.27 0C122 1.50 2142905 0,35 74110 0-57
BC108 0-12 BFS28 1.36 0C123 1 -S5 2142906 0.25 74111 0.16
BC109 0.13 BFS61 0-25 00139 2.25 2142907 0.21 74116 1-89

BC113 0.15 BFS98 0.25 0C140 1.95 .2N2924 0.15 74118 0.95
BC114 0.16 BFWIO 0.90 0C141 2-25 .2N2925 0.17 74119 2.00
BC115 0.16 BFW11 040 00170 075 .2N2926 0.13 74120 1.10
BC116 0.19 BFX84 (1.38 0C171 0 75 2143053 0.25 74121 0.45
BC117 0.22 BFX85 0-41 0C200 1.00 2143054 0-50 74122 0-60
BC118 0.16 BFX87 0'35 0C201 1.50 2143055 13.65 74123 1.00
BC125 0.10 8F088 0.32 0C202 1.25 2143440 0.60 74125 0.60
BC126 0.25 51150 0'25 0C203 1.25 2143441 0.60 74126 0-40
130135 0.15 BFY51 5'29 0C204 1.25 2143442 1.20 74128 0.60
'BC136 0.19 BF152 0.26 0C205 1.75 2143525 0-90 74132 0.60
13C137 0.16 BFY64 0-30 0C206 1.75 2143614 1.20 74136 0.68
BC147 0-10 BF190 1.32 0C207 1.25 2N3702 0,15 74141 0.85
13C148 0.10 BSX19 0.34 OCP71 1-25 *2143703 0.15 74142 3.00
BC149 0.13 BSX2U 0.34 ORP12 053 2N3704 0.15 74143 3.00
80157 0.12 BSX21 0.32 9200813 2,25 2N3705 0.15 74144 3.00
13C158 0.11 137106 1.25 R2009 225 .2613706 0.14 74145 1.00
BC159 0.13 51179 4009 3.15 9201019 2.25 2N3707 0-10 74147 2-05
BC167 0.13 BU205 2-25 T1C44 0.36 *2143708 0.14 74148 2,00
BC170 0.16 BU206 2.25 T1C226D 1.30 2N3709 0.15 74150 1.75
BC171 0.14 *BU208 2.50 T1L209 0.25 2N3710 0.14 74151 0.90
BC172 0.13 81100 0-45 -11P29A 050 2N3711 0,15 74154 2.00
13C173 0.15 81126 0.14 T1P30A 0.60 2143771 1.60 74155 0.90
BC177 0-19 81127 0 -IS T1P31A 0.62 2143772 1,70 74156 0.90
BC178 0.16 BZX61 0.20 711329 0.75 2143773 2.65 74157 0.90
BC179 0.20 Serms T1P33A 1.00 2N3819 0.36 74159 2,50
BC182 0.11 BZY88 0.13 TIP34A 1.20 2N31320 0.46 74170 2.60
BC183 011 S01,09 T1P41A 17,70 .2N3823 0.60 74172 5.00
BC184 0.17 CR01 05 0-45 T1P42A 0.90 2143866 1-00 74173 1.75
BC212 0-14 CRS1/40 0.60 1112955 1.00 2N3904 0.21 74174 1.57
BC213 0.14 CRS3.05 0.45 T1P3055 0.50 2N3905 0.22 74175 1-00
BC214 0.17 CRS3/40 0.75 11543 0,35 2N3906 0.22 74176 1-10

BC237 0.17 CRS3.60 090 ZS140 0.25 2N4058 0.20 74178 1-65
BC238 0.12 GEX66 1.50 ZS170 0.12 2N4059 0.15 74179 1.65
BC301 0.45 GEXS41 1'75 25178 0.54 2N4060 0.20 74180 1.65
BC303 0.60 GJ3M 0'75 '26271 0-22 2N4061 0-17 74190 1.44
BC307 0-20 G-1554 0-75 ZS278 0.56 2N4062 0.16 74191 1.08
BC308 0.15 GM0378A 1-50 'ZTX107 0.11o40 2N4124 0.17 74192 1.25
BC327 0,n

*KS100A
ZTX108 0-10 '2N4126 0.17 74193 1.25

BC328 0.18 MJE340 0'58 ZT0109 0.12 .2N4286 0.20 74194 1.25
BC337 0.14 MJE370 0'65 27X300 0.12 .2N4288 0.25 74195 1.10
BC338 0.14 MJE371 0'21 ZTX301 0.13 .2N4289 0.25 74196 1-20
BCY30 1.00 MJE520 0.65 ZTX302 0.17 .2145457 0.35 74197 1.00
BCY31 1.00 07 ZTX303 0,17 2145458 0.35 74198 2.25
5CY32 1.00 MJES21 1'252955 5 ZTX304 0.19 .2145459 0.35 74199 2.25
BCY33 0,90 MJE3055 0'25 ZTX311 0,12 314125 1.75 7601314 1.75
BCV34 0.90 *MPF102 0'35 ZTX314 0.20 314141 0.65
BCY39 3.00 .MPF1.33 5'3'2 27X500 0.13
8C140 1,25 MPF1u4 0'40 27X501 0'14 INTEGRATED Plugs in socket
BCV42 0,30
BCY43

0.32 MPF13...5
u
0130

MPSAuu ' 4.
ZTX502 0.16
ZTX503 0-17

CIRCUITS
7400 0.20

-low profile
8 pw OIL 0-15

BCY58 0,23 SAPSA543 0.25 ZT0504 0.20 7401 0.20 14 pm OIL 0  IS
130170 0.18 ZTx531 0-20 7402 0.20 16 pm OIL 0.17

Open daily to callers. Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Trans stors Closed Saturday Prices correct

Terms C.W.O. only Tel. 01-677 2424-7
Quotations for any types not listed S.A.E. when going

Post and Packing 25p per order + 8% V.A.T. to press
Items marked * 12i°/0

SEND

SPEAKERS,

Wilmslow

THE firm for
10p STAMP FOR THE WORLD'S

DRIVE UNITS, KITS,
DISCOUNT PRICE

speakers!

CROSSOVERS,

BEST CATALOGUE

LIST

OF

ETC. AND

ACT  AUDAX  BAKER
BOWERS & WILKINS  CASTLE  CELESTION

CHARTWELL  COLES  DALESFORD
DECCA  EMI  EAGLE  ELAC  FANE

GAUSS  GOODMANS  HELME  I.M.F.
ISOPHON  JR  JORDON WATTS

KEF  LEAK  LOWTHER  McKENZIE
MONITOR AUDIO  PEERLESS  RADFORD

RAM  RICHARD ALLAN  SEAS
TANNOY  VIDEOTONE  WHARFEDALE

WILMSLOW AUDIO (Dept. P.E. 8)

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

Discount HI-FI, etc. at 5 Swan Street and 10 Swan Street
Tel. Wilmslow 29599 for Speakers Tel WilmslOw 26213 for 1 -11 -Ft

TV GAMES JC12. JC20 AND JC40 AMPLIFIERS
Fully assembled, attractively A r a nyv ol ,r, I egrat ed
cased TV games: Black and circuit audio amplifiers
white 114-95. Colour 126.95 supplied with free data and
AY-3-850015-95only 14-80 printed circuits. JC12 6
for 10 offl. Al 3-8550 19 Watts 11-95. JC20 10 Watts I2 95. JC40
95. AY 3 8600 El 1 95. Black and white TV 20 Watts 14 20. Send sae for free data on all
games kits: standard model 110-50. 3 models.
Economy model 15-95. Colour TV oames
kiss: standard 018. Economyc 13,45, FERRANTI ZN414
Colour generator kit adds colour to most IC radio chip 11 44. Extra parts and pcb for

black and white games 17-50. Rifle kit 14-radio 13-85. Case 11 Send sae fur free data.
95. Send sae for giant free data. BATTERY ELIMINATOR BARGAINS

- TV games power unit stabilized 7.7V
NEW COMPONENT SERVICE 100ma 13 25 3 -way models with switched
resistors SX, carbon 612 10 to 10M. 1W output and 4 way inultitack. 3/41/6V
1;p. 1W 3p. preset pots subminiature 0.1W 10Orma 12 92. 6/7;/9V 1 50nia 13-30.
100 to 4M7 9p. potentiometers ; W 4K7 to 100ma radio models with press stud
2M2 log or lin. Single 30p. Dual 95p. connectors. 9V 12-85. 6V 12-85. 4;V 12 -
polystyrene capacitors 612 63V 22pf to 85. 9V49V 14 50. 6V+.6V f4 50. 41./.0-41V
8200pf 31p. ceramic capacitors 50V E6 14.50.cassette recorder mains unit 7 V
22pf to 47000pf. 3p. polyester capacitors 100ina with 5 pin din plug 12 85. fully
250V E6 .01 to.lnd 51p..16.22..33mf 7p. stabilized model switched output of
47 tip. electrolytics 50V .47. 1, 2mf 5p. 3/6,7;/9V 400ma stabilized 16-40. car

25V 5, lOmf 5p. 16V 22. 33, 47mf 60. convertors 12V DC input. Output 9V 300ma
100mf 7p. 220, 330 9p. 470 11p. 1000mf 11 80. Output 7;V 300ma 11 80.
18p. zone, diodes 400 mW E24 3V3 to 33V
NO BATTERY ELIMINATOR KITS

Send sae for free leaflet on range.
MAINS TRANSFORMERS 100ma radio types wish press stud battery
6-0-6V 100ma 94p. 9-0-9V 75ma 94p. 12- terminals. 4;V 11 80. 6V 11-80. 9V 11-80.
0-12V 50ina 94p. 13V ;A El 10. 6.3V 114. 41\7.41V 12 50 6V. 6V 12 50. 9V +9V
11 89. 6-0 6V 11A 12-35. 9.0-9V 1A 11 12 50 cassette type 7;V 100ma with din
99. 12-0 12V 14 12-49. 15-0 I5V 1A 12- plug 3.1.80. transistor stabilized 8 -way type
79. 30 0 30V 1A 13 59. 9-0-9V 2412-60. for low hum. 3/4 ;/6/7 ;/9/ 12/15/18V.

100ina 3.3 20. 1 Amp 16-40. heavy duty
PRINTED CIRCUIT MATERIALS 13 -way types 4 ;/6/7/81/11/13/14/1721/
PC etching kits: economy El -70. standard 25/28/34/42V. 1 Amp 14 85. 2 Amp 17-95.
13 82 50 sq ins pcb 40p. 1 lb FeCI 11-05. car convertor kit input 12V DC. output
Etch resist pens: economy 45p. Dalo 83p. 6/71/9V DC 14 transistor stabilized 11-95.,
Laminate cutter 75p. stabilized power kits 3.18V 100ma 13.60.
S-DECS AND T-DECS. 3-30V IA 19-95 3 60V 1A 110-95.3-60V
S-DeC 12-23. T-DeC .

2A r 13-95.
13-98. u-DeCA 13-97. L.,, ,,,,, BULK BUY OFFERS
u-DeCB 16-67. 16 dil -**".'",-444./, Minimum purchase of one item 110.
adaptors: plain 99p. SN76023N 79p. ZN414 84p 4.43MHz''
with socket 11-91. New crystals 65p. 741 8 dil 22p.NE555 8 dil 35p.
S -de -kit 14.95. Dalo pens 58p. 2N305513 31p. 80131 30p.

BC107 7p. BC109 7p. BC212 8p. 1N4002
SINCLAIR PRODUCTS. 4.2p. Bridge rectifiers: 200V piv. IA 260,
Cambridge scientific programmable 2A 33p. Electrolytics axaial 2000mf 40V
calculator 113-95. prop library 14-95. mains 36,
adaptor 13-20. cambridge scientific 18-45.
oxford scientific 110-60. PDM35 digital CUT PRICE TELETEXT
multirneter 125-95. Adaptor 13-24. Labgear CM7026 ready to use. attractively

cased complete unit which just plugs straight
BI-PAK AUDIO MODULES into the aerial socket of the set. giving full
S450 tuner 121-95. AL60 14-86. PA100 colour and requiring no modification to the
114-95. MK60 audio kit 136-45. Stereo 30 TV. Remote control page selection. 1323.
117-95. SPM80 13-75. BMT80 15-95. Texas Instruments Tifax Module for the
Send sae for free data. experienced 'do it yourself' man. t 120.

SWAN LEY ELECTRONICS
DEPT. P.E. PO Box 68. 32 Goldsel Rd.. Swanley, Kent BR8 87Q.

Mail order only. Please add 30p to total cost of order for postage. Prices include VAT. Overseas
customers deduct 7% on items marked  and 1 I% on others. Official credit order's welcome.
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GREAT SOUND GREAT VALUE!
Stirling Sound
Disco 2
Mixer Control
unit + power
supply

By designing and manufacturing in our own Essex factory, with strict material
control and stage by stage checking and then selling direct to YOU, the
customer, we can save you pounds, offer better service and guarantee
satisfaction. Our latest modular assembly, Disco 2, has already been
thoroughly field tested and is ready for immediate service under the toughest
working conditions.

 INPUTS - Left deck, right deck, mic. and aux.
III INPUT IMPEDANCE - 47K ohms

II POWER SOURCE - 220-240V. A.C. Mains

 CONTROLS - Mains on -off, master volume, bass ±15db, treble ±15db,
L and R mixing, L and R motor switches, selector switch for P.F.L. (Pre-

Fade Listening), headphone volume; mic. vol., aux. vol., LED indicators
on mains and decks on/off switches.

 HEADPHONE AMPLIFIER - Powerful 2 watts into 8 ohms; separate vol.
control.

 TERMINATIONS - Five 1" jack sockets -2 input; 2 output, headphones.

II SIZE - 23;" x 3r x 24. max. depth to rear (plus separate power unit).
Panel in matt black with controls sensibly grouped for easy handling.

 PRICE - Post free, with power unit and inc. V.A.T. £39.95

Delivery ex -stock, built, tested and guaranteed.
Suitable Stirling Sound power amps with heat sinks and power
supply units - 140PH (40 watts RMSI £18. 160PH (60 watts RMSI
£22. 1100PH (100 watts RMSI £26.75.

411. lb 111' , _f 0_ e
...

Stirling Wog Illisce 11

OTHER STIRLING SOUND
DISCO/P.A. ITEMS
 BASIC CONSTRUCTIONAL MODULES

£39.95
inc V.A.T. & post
free in U.K.

Basic modules less
power pack. 5 sockets
8. 3 mains
switches but r 21
inc. panel

SS. 104/2 Two channel nhret stage £3.75
55.104/4.Four channel mixer singe £7.00
SS.DTM Output control stage 30db vorlohon on both treble and bass. Master vol. control 3rtIV
101 ,'V our 18V working voltoge £6.75

 INTEGRATED POWER AMPLIFIERS
Ready bu.li in cases, tested and guaranteed - 60 watts R.M.S. into 4 ohms.
POWER AMP 60/with two channel mixer £48.00
POWER AMP 40- watts R.M.S. into 4 ohms with two channel mine, £43.00
POWER AMP 100 - 100 watts R.M.S. into 4 ohms with 4 channel mixer £85.00
I00 won SLAVE AMP £50.00

 READY BUILT ITEMS TESTED AND GUARANTEED
SSTL 3%25013 Sound to light unit 3 channels, 250 w each £23.95
SSR3'10008 Sound to light unit 3 channels, 1000 w. each £25.95
Also loudspeakers, twin T/T consoles, etc.

 STIRLING SOUND -LIGHT MODULES
SSTL3/250 Three channels, each 250 wans output
WU '1000 Three channels, each 1000 watts

£9.25
£ 1 1 .50

TO ORDER BY ACCESS OR BARCLAYCARD JUST WRITE OR PHONE IN
YOUR NUMBER. AUDIO CONSTRUCTORS, HAVE YOU HAD YOUR
LATEST STIRLING SOUND CATALOGUE SHEETS YET? FREE ON
REQUEST.

ALL PRICES QUOTED INCLUDE VAT.
GOODS SENT POST FREE IN U.K.
C W.O. orders except some heavy read',
built items. Prices are subject to
amendment without notice.

Mail Orders to Dept. PE4
STIRLING SOUND, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX (03708) 5543 Shop & Showroom 220/224

Stirlyidg
sr Rd lit' iir. 048

Over 200 kits in the free Heathkit Catalogue

35

NEW Pigildl Clock
with repeater alarm

Freezer Alarm Gives audible signal
if freezer temperature rises to 6 C
for any reason

NEW 4 Function
Solid State Multimeter

One of a whole range
of test equipment

Car Intrusion Alarm
Gives a distinctive

-yelping sound-signal
the moment your car
is tampered with

NEW Electronic
Chess Game

The Heathkit catalogue is
packed with top quality kits
-hundreds of practical and
fascinating items which you
can build yourself.

Send for
your copy now!
Th Heath (Gloucester) Ltd.
Department PE 48
Bristol Road, Gloucester, GL2 6EE.
Please send a copy of the Heathkit Catalogue.
I enclose l I p in stamps to cover postage only.
Name
Address

Soldering
iron offer
FREE

When you receive
your catalogue
you'll get details cf
this free offer worth
approximately £4.75.

11.1.3 ..... Imo=
There are Heathkit Electronics Centres at 233 Tottenham Court Road,

London (01-636 7349) and at Bristol Road, Gloucester (Gloucester 29451).

The world's
biggest producers
of electronic kits.
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NOTICE TO READERS
When replying to Classified Advertisements
please ensure:

(A) That you have clearly stated your require-
ments.

(B) That you have enclosed the right remittance.
(C) That your name and address is written in

block capitals, and
(D) That your letter is correctly addressed to the

advertiser.

this will assist advertisers in processing and
despatching orders with the minimum of delay.

RECEIVERS AND COMPONENTS

CHIPS AND THINGS
I.C.s at give-away prices! - you test you save!!

Untested devices (NOT manufacturers rejects fallouts etc

PACK El 180% guaranteed good). 5 x MAN3 0.127" 7 segment LED
displays £1.00

PACK E2 1100% wood) 1 x 8 digit (plus overflow) 0.33' 7 segment
Liquid crystal calculator style displey 13.95

PACK MI 1100% guaranteed good) 2 x Calculator keyboards f 1.00

PACK DI 180% guaranteed good). 15 x Logic I.C.s mainly dual J -K DTL
flip-flops compatible with TTL. Could replace those costly TTL flip-flops in

most points £1.25

PACK 02. 25 x SN7400 type Its 100 two nand gates. We

guarantee 50 good £1.25

PACK LI (marked and unmarked) 20 x Assorted Op -Amps. Could include
LM301. 741. 709, 555 etc. £1.25

PACK L2. 20 x LM709 Op -Amps. l8 lead 705) ELS()

Could be they are all O.K., but as they're untested - we don't know. For
packs with no stated guaranteed minimum, well guarantee it works out
much cheaper than average mail order prices buying this way Satisfaction
guaranteed or return complete pack for replacement or refund

MAIL ORDER ONLY - NO CALLERS
POSTAGE 8 PACKING add 20p

CODESPEED, P.D. Box 23, 34 Scofield Road. Connor,
Portsmouth, Hants. P03 NJ.

LB. ELECTRONICS, BF195 9p, BC213 9p, BC108C 10p,
OCP70 16p, BXY49 38p, 1N4148 4p, 3.3V, 24V, zeners
5p. 2102 (500NS) data 11.50, 8080A £16, 1702A £7.50,
CD4250 70p, 741 20p, 741 T099 (DILI 30p, 555 45p,
74H00 20p, 7 way DIL switches 60p, min push button
switches (change over) 40p, 75450 38p, Fenwell Thermis-
tors, pair potted + lead -plug 20p, PCB 1 watt amplifier
LM 380 etc £1.20, ITT 5870ST nixi data 50p, Sperry
SP425-09 (9 digit 7 seg) 4- data £1, 747 6" (Red) £1.35,
D.P.M. Display 41 digit (LED) with bezel £2.50. P & P
10p. L.B. ELECTRONICS, 43 Westacott, Hayes, Middx.
UB4 8AH.

New Stereo Modules by Famous
Manufacturer
Stereo amplifier, 10w x 10w inc. reel £4.90 each
As above plus pre -amp with 4 slider controls, 6 push
buttons £11.90 each
Speakers to suit 8' elac 80 15wpk £4.25 each
Stereo gram amplifiers 3w x 3w with pre -amp 64
controls £5.90
Mono VHF -FM sec module varicap tuner. I.F. filter &
IC. demod. O.P. 300erV £4.65
Prices inc. P&P & VAT. Cash with order.

ELECTRONICAL SUPPLIES, CROYDON
40 Lower Addiscombe Road, Croydon, Surrey CR 0 6AA

SMALL ADS
The prepaid rate for classified advertisements is 18
pence per word (minimum 12 words), box number 60p
extra. Semi -display setting £6.00 per single column
centimetre (minimum 2.5 cms). All cheques, postal
orders etc., to be made payable to Practical Electronics
and crossed "Lloyds Bank Ltd". Treasury notes should
always be sent registered post. Advertisements, together
with remittance, should be sent to the Classified
Advertismement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King's Reach Tower,
Stamford St., London, SE1 9LS. (Telephone 01-261
58461.

CONDITIONS OF ACCEPTANCE

OF CLASSIFIED ADVERTISEMENTS
1. Advertisements are accepted subject to the
conditions appearing on our current advertise-
ment rate card and on the express understand-
ing that the Advertiser warrants that the
advertisement does not contravene any Act of
Parliament nor is it an infringement of the
British Code of Advertising Practice.
2. The publishers reserve the right to refuse or
withdraw any advertisement.
3. Although every care is taken, the Publishers
shall not be liable for clerical or printers
errors or their consequences.

VALVES - Radio, T.V., industrial, transmitting, and projec-
tor lamps many types. We dispatch to any part of the
world by return of post. Air or Sea Mail. 4000 types in
stock. 1930 to 1976 obsolete types a speciality. List 30p.
Projector Lamps. Quotation S.A.E. Open to callers. Mon.
to Sat. 9.30-5.00, closed Wed. 1.00. We purchase all types
of new and boxed valves. And projector lamps. COX
RADIO (Sussex) Ltd., Dept P.E., The Parade, East
Wittering, Sussex P020 8BN. West Wittering 2023.
(STD code 024366).

SOLAR CELLS
57mm dia 255mW £4.90

25mm dia 35mW f3.80
4.7mm x 9.00mm 2.5mW 10.55
Booklet "SOLAR CELLS" 10.75

Data Sheets on 255 & 35mW cells 10.20

Prices include VAT and postage. Large SAE for lists.

Mail order only. Speedy service. IC's books, capacitors,

solar batteries, half price bargains and surplus PCBs
resistors, semiconductors etc etc

Edencombe Ltd.,
34 NATHANS ROAD, N. WEMBLEY, MINX RAO 3RX

COMPONENTS FOR P.E. PROJECTS. Components lists with
Imre, available for P.E. Projects from November 1977
(inwards. Send SAE stating project and month of publi-
cation (Maximum four projects per SAE). Lists sent by
return together with ACE order form/catalogue. ACE
MAILTRONIX, Tootal Street, Wakefield, W. Yorks.
WFS SJR.

BRAND NEW COMPONENTS BY RETURN
Electrolytic Capacitors 16V, 25V, 50V -0-47. I-0, 2.2, 4.7 awl
Iona, 5p: _2.47 50(50V 6p1; 100 7p (.50V 8z1 220 8p (501;
1051; 470 lip (50V 16p); 1,000 (I6V) 155, 1,000 (25V) 18F.
1,000 (50V) 22p.
Subminiature Bead Tantalum Electrolyties-0-1, 0-22. 0'47,
1.0, 2.2 at 39V, 4.7/2:A 11p; 10/29V lap: 29/10V, 47/L6V
and 100/3V 15p.
Mallard Min. Ceramic Ell Series 83V 25, -100, to 4710E --
3p; 96(11 to 3300F 4p.
Vertical Mounting Ceramic Plate 50V-E12 series 22-
I ,000pk, and serif, 1,900-47,0000' Op.
Polystyrene 1312 Series 83V Horizontal Mounting -10-
I .000pF 3p; 1,200- 0.0001,1, 4p.
Mullard Polyester 250V Vertical Mounting E6 Series -0-0'-
0'1 4p; 0-13,0-22 5p; 0'33, 0'47 8p: 0.6s 11p: 1.0 13p: 1.3 20p,
2.2 925.
Myler (Polyester) Film 100V Vertical Mounting -0'001,
0.002, 0.009 3p; 0.01, 0 -Oil 4p; 0-04, 009 4/p.
Miniature Resistors Highstab Ell Series 5%, Carbon Filrit
0.29W 112 to WM (10% over 1311 1p. Metal Filw 0.125W,
023W and 0.3W 1012 to 271212 lip. Metal Fihu 1W 2712
tu 10M ft OP.
154148 3p; 1N4002 50; 1214004 7p: 1N4007 8p; BC 107,, 3,
BC147/8/9, BC157/8/9. BF194, 197 912
1.11S, 20root phi., I i ill V13,4. tin Cerillelit. 21p.
l'ot 10p (ri, 1:4). rric), hi,i)). ),I I AT.

THE C.R. SUPPLY CO.
127 Chesterfield Road, Sheffield S8 ORM

240/12-0-12V. 100mA transformers with power suppl
P.C.B. 4 for £1.99. T03 metal power transistors 35 for
£1.99. Push to make switches Fted/Y/ Blue 12 for £1.99.
Please add 30p P&P, VAT included. JONES SUPPLIES,
588 Ashton Road, Oldham, Lancs. 061 652 9879.

PCBs PAXOLIN 91"x13" 65p. 12'5(9" 70p 17}"x9.1"
£1.15. FIBRE GLASS DOUBLE SIDED 13. x 6" £1.30.
12" x 104" £2.10. UNIT WITH 8 SILICON DIODES 600v
20A, 8 SCRs 3 or 400v/6A 6 VINITORS W.W. RES.
ETC. £6.75. 300 SMALL COMPONENTS, TRANS. DIODES
£1.30. 71b ASSORTED COMPONENTS £2.95. LIST 15p
REFUNDABLE POST 20p UNDER El. INSURANCE ADD
15p.

J.W.B. RADIO
2 BARNFIELD CRESCENT, SALE,

CHESHIRE M33 1NL

TURN YOUR SURPLUS capacitors, transistors, etc., into cash.
Contact COLES-HARDING & CO., 103 South Brink.
Wisbech, Cambs, 0945-4188. Immediate settlement.

SPECIAL OFFERS.

Buy NOW while stocks last. PRICES INCLUDE V.A.T.
RESISTORS :W 5% carbon film E24 range 1012)1M.
2p sods, 100 of one value E 1.05, 1000 of mixed 100's
El? series pack 10R -1M, 10 of each value 1610 resistors)
E24 series pack 10 -IM. 10 of each iglu. (12.10 resistors)
E12 -E24 expansion pocks 10 of each value (600 resistors)

TRANSISTORS
BC107/13/9C 10p BC182/1841 12p

BCY7I 15p BC2121. 12p

2N29267 10p 2N2926G Ilp
2N3054 48p 2N3055 48p
INTEGRATED CIRCUITS
CA3089E IF System C1.99 CA3090A0 Seer. Decoder 0.99
741 8 pin DIL Op Amp 26p 7481% Op Amp 38p
709 8 pin DIL Op Amp 27p 723 Voltage Regulator 54p
LM3900 Quad Amp 76p LM380 2W Amp 99p
LED's Red 3 or 5mm 13p Pock 10 LED's (woods) 8912

RECTIFIERS IN4001 Sp 1A/50V Bridge 29p
POLYESTER CAPACITORS (250V)
0 luF 3p, 0 220 4p, 0470 7p, I.00 12p.

Please add 15p far Postage. Send 2 stamps for Catalogue.
BARCLAYCARD 'phone service available. Tel. 0473 50975.

FRASER-MANNING LTD.,
26 HERVEY STREET, IPSWICH, IP4 2ES.

C8.95
E6.40

C12.70
E6.30

ELECTRONIC. T.V. AND AUDIO COMPONENTS AND
ACCESSORIES. New, surplus and ex -equipment. Write to us
for your requirements. S.A.E. Please. Lists 15p. We
always do our best to help. J. P. S. 9 East Street, Colne,
Huntingdon, Cambs.

LADDERS

LADDERS. Varnished 254ft. Extd. £35.70. Carr. £2.40.
Leaflet. Callers welcome. Open Sat. Ladder Centre,
(PEE4 ) Halesfield (11 Telford, Salop, Tel: 586644.

FOR SALE

SEEN MY CAT? 5000 Odds and ends. Mechanical Electrical.
Cat free. Whiston, Dept. PRE. New Mills, Stockport.

MICROPROCESSOR introkit, SC/MP, never been assembled.
only board removed from shrink-wrap. Reason for sale -
purchaser blind. £55 o.n.o. Phone 078-16 3957.

550' of Triple play tape (Ex -Recording Studio) on 3' un-
breakable reel. Ideal for messages. Bargain at 25p each.
P&P 30p. 104' Metal Spool (NAB) in sturdy Box 80p.
p&p 30p. R. Southern. 551 Chorley Old Road, Bolton,
Lancs. BL1 6AE.

PRACTICAL ELECTRONICS Sports Centre new chip £12, or
nearest offer. Needs attention. Mark Andrews, Bank View,
Parr,a) Drove, Wisbech, Cambs.

MINISONIC Synthesiser plus many extras, needs atten
tion o.n.n. Tel: Banbury 51534.

P.E. MULTIMETER
ANTI -LOCK -UP KIT £1.20 inc.

FULL SPEC 01.704s NOW £1.50 each
P.C. BOARDS £2.65. All Parts Available

S.A.E for details:

SPARKS DEVELOPMENTS
53 North Street, Melbourne, Derby.

NEW ISSUES of "Practical Electronics" available from
April 1974 edition up to date. Price 65p each. Post Free.
BELL'S TELEVISION SERVICES, 190 Kings Road,
Harrogate. N. Yorkshire. (Tel: 0423) 55885.

PRACTICAL ELECTRONICS 1967-1977 FOR SALE. Mainstone,
Chandlersford 4882. Evenings - Weekends.

ORGAN PARTS, abandoned project. C -C 49 note Keyboard.
Plastic 914 wood f7. Reverb & Valve driver £7. Metal Pedal
Board £12. 43 stops ft S.A.E. please. 31 Steele Road,
Wellingborough.
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WANTED SITUATIONS VACANT
WANTED - NEW VALVES, Transistors. Top Prices, popular
types. Kensington Supplies. (131 :367 Kensington Street.
Bradford 8. Yorkshire.

"RADIO AND TELEVISION Servicing". Books wanted from
1964-1965 edition up to date. I:3.00 plus postage paid per
copy by return of post. Bell's Television Services. 190
Kings Road, Harrogate. N. Yorks. Telephone (0423)
55885.

WANTED. Synthesisers. modules, etc. Cash or part exchange
with Farfisa Organ. Phone Wolverhampton 732306. After
5pm.

BOOKS AND PUBLICATIONS

SIMPLIFIED TV REPAIRS. Full repair instructions
individual British sets £1.511. request free circuit diagram.
Stamp brings details unique. TV Publications. (AUSEPE)
76 Church Street. Larkhall, Lanarkshire.

ELECTRONIC TIMESAVER I.earning Program. 30 -stage easi-
learn electronics program including boards, terminals.
plans and circuit know -hi.. Ideal for beginners. students.
schools and colleges. Special intro -offer £4.75. Money
back if not delighted. TF:CHNOCENTRE (PE). PO Box
:13, 54 Admit Road. Middlesbrough.

PERSONAL

ELECTRONICS SERVICE Engineer required to give part-
time Tuition. Please Ring 599-1403.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for Service Sheets on
Radio. TV. etc. 75p phis S.A.E. Colour TV Service
Manuals on request. S.A.E. with enquiries to B.T.S.
190 Kings Road. Harrogate. N. Yorkshire. Tel: ((14231
55885,

SERVICE SHEETS for Radio. Television. Tape Recorders.
Stereo etc. With tree Faultfinding guide. from 541p and
S.A.E. Catalogue 25p and S.A.E. Hamilton Radio, 47
Bohemia Road. St. Leonarcls. Sussex.

ELECTRICAL

LIST No. 28 now ready - Styli illustrated equivalents
also ('artridges. Leads. etc.. tree for lung S.A.E. Felstead
Electronics. )PE). Langley Lane. Gatley. Cheadle.
Cheshire. Ski.) 4EE.

EDUCATIONAL

WHY NOT BE A PROFESSIONAL? New T.E.C. Higher
certificate in Marine Electronics. Apply Maritime Studies
Department, Lowestoft College of Further Education.
Lowestoft. Stiffiilk.

TECHNICAL TRAINING
Get the training you need to move up into a highci
paid job. Take the first step now-write or phone ICS
for details of ICS specialist homestudy courses or.
Radio. TV. Audio Eng. and Servicing, Electronic,.
Computers: also self -build radio kits. Full details from

I( S 5(11001. 1)1' Fit( [RONK 'ti
Dept. 272S Iniertem [louse, I ondon SN841 .1

Tel. 01-622 9911 (all hours)
State if under IX

CITY & GUILDS EXAMS
Study for success with ICS. An ICS homestudy course
kill ensure that you pass your C. & G. exams. Special
,:ourses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs. Full details from:

ICS SC11001 OF FILE( .1.HONIL
Dept. 272S latertest !louse, I ...Won S%1841 .1

Td. 01-622 9911 (all hours)
Stale if under 1 it

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

ICS M.11001. OF IRONICS
Dept. 272S Intertext 'Ouse. 1 undue sW.N 41 .I

Tel. (11-622 9911 (all hours)
State if under 18

Radio Technicians
Government Communications Headquarters has vacancies for
Radio Technicians. Applicants should be 19 or over.
STANDARDS required call for a sound knowledge of the
principles of electricity and radio, together with 2 years'
experience of using and maintaining radio and electronic test gear.
DUTIES cover highly skilled telecommunications/electronic work,
including the construction, installation, maintenance and testing
of radio and radar telecommunications equipment and advanced
computer and analytic machinery.

QUALIFICATIONS: Candidates must hold either the City and
Guilds Telecommunications Part 1 (Intermediate) Certificate or
equivalent HM Forces qualifications.
SALARY (inc. supps.) from £2,673 at 19 to £3,379 at 25
(highest pay on entry) rising to £3,883 with opportunity for
advancement to higher grades up to £4,297 with a feW posts
carrying still higher salaries.
Opportunities for service overseas.
Further particulars and application forms available from:

GCHQ
Recruitment Officer,
Government Communications,
GCHQ, Oakley, Priors Road,
Cheltenham, GL52 5AJ.
Cheltenham (0242) 21491 Ext 2270

O
REPAIR AND CALIBRATION

TECHNICIAN
The BBC has a vacancy for a technician to look after the repair and

calibration of a wide range of test equipment used in its Test Laboratory
in Chiswick. The work is interesting and varied and the instruments in
use include d.v.m.'s, oscilloscopes, sweep generators, spectrum
analysers, signal generators, used over the frequency spectrum from
d.c. to 1GHz.

A suitable technician, male or female, will have a good basic
knowledge of electronics and the techniques used in test equipment,
and will have had considerable experience of repair and calibration or
similar testing work.

Starting salary depending on experience will be in the rangt of
£3535 to £3835 rising by increments to £4285.

For further details please ring Mr. P. Green, No: 01-994 8541
Ext: 232, or write for an application form to the Engineering Recruit-
ment Officer, BBC, Broadcasting House, London W1A 1AA, quoting
reference 78. E. 2033/PE and enclosing a foolscap envelope. Closing
date for completed application forms is fourteen days after publication.
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The Electronics Industry has always been a
breeding ground of professional talent,
particularly within the specialist areas. At EMI,
we have always attracted talented people,
graduates and specialist engineers with valuable
experience to contribute.

We're a flexible company, which is
undoubtedly one of the attractions to
professional people. We're also an
acknowledged major force in the industry. Our
training is excellent, our products ahead of the
field. Our expertise has changed the face of
electronics time and time again.

People joining us at any level rapidly
acquire a great deal of knowledge and
experience which puts them on a steady path to
promotion. And right now, we have a very special
need for a limited number of men and women
as Semi -Conductor Consultant Engineers
within our Engineering Standards Group.

We are extending our invitation to both
experienced Electronics Engineers and men
and women who have a particular interest,
though not necessarily experience, in
electronics as a hobby.

Your role with EMI Electronics will be to
advise engineers, production personnel, buyers
and Q.A. staff on various aspects of semi -

(Nast
conductor and micro -processor products, 8
to liaise with suppliers and initiate/draft standards.
You will also be expected to undertake
laboratory testing, evaluate devices and be
responsible for seeking out new products.

These varied duties require people with at
least HNC qualifications but probably more
important for this work, is the right personality.
You must enjoy resolving technical problems
and yet be capable of confident and effective
communication with a wide and varied range of
people. Knowledge of passive components, the
foreign components markets and a working
fluency in a European language, would be very
useful though is not absolutely essential.

The men and women we envisage joining
us will be aged between 20 and 35 and will be
looking for a challenging and rewarding career
with one of the major forces in international
electronics.

For further information, please contact
Neil Robotham, Personnel Department,
EMI Limited, 135 Blyth Road, Hayes,
Middlesex.
Telephone 01-573 3888 or Record -a -call
anytime on 01-573 5524.

EMI Electronics Ltd
A member of the EMI Group. International leaders in music, electronics and leisure

EMI

MISCELLANEOUS

ARMATURE AND COIL WINDING
ENAMELLED COPPER WIRE

Only top quality materials supplied.
All orders despatched within 24 hours.

S.W.G. I lb reel lb reel
10 to 19 L2.95 41.60
20 to 29 L3'15 LI.90

30 to 34 L3.45 L1-90

35 to 40 0.65 L2 10

All prices inclusive of P. & P. in U.K.
COPPER SUPPLIES

102 Parrswood Road, Withington,
Manchester 20 Telephone 061.445 8753

CLEARING LABORATORY. Scopes, recorders, testmeters.
bridges, audio. R.F. generators. turntables, tapeheads,
stabilised P.S.U.s, sweep generators, test equipment, etc.
Lower Beeding 236.

RECHARGEABLE BATTERIES
'AA' pencell (HP7) £1.32; sub 'C' £1.64; 'C' IFIP11)
£2.43; 'D' (HP2) £3.56; PP3 £4.98. Matching
chargers £6.98 each except PP3 charger £5.82.
Charging holders for 2, 3, 4. 5 or 6 pencells 50p. 'C'
and 'D' size holders, 4 cell only. 80p. 250/12 volt
inverters now available.
Prices include VAT. Add 10% post, package and
insurance orders under E20. 5% over £20. S.A.E.
for full details plus 75p for 'Nickel Cadmium Power'
booklet. Mail orders to:

SANDWELL PLANT LTD. DEPT. P.E.
201 Monmouth Drive. Sutton Coldfield, West
Midlands. Tel. 021-354 9764
Callers to T.L.C., 32 Craven Street, Charing Cross,
London, WC2.

MANUFACTURERS SURPLUS Teletext Display P.C.B.'s;
COLOUR, Upper Lower case ASCII, Graphics, Flash
etc. Ideal start MKT 0, P onto T.V's. With cct, notes
£5.9.1. Requires TTL. ROM. Char Gen I.C. Only i',12.96.
Post Free. TECHNALOGICS. 8 Egerton St., Liverpool L8

240V AC

SPECIAL OFFER
FAMOUS 'CARTERS'

SIRENS
12V DC only 5.25

240V AC only 8.99
inclusive of VAT & P.P.
Send cheque, P.O. to

CWAS ALARM
Denbrook Walk

Bradford 804 OQS
SAE for Price List 12V DC
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CABINET FITTINGS BUILD YOUR OWN TV CAMERAFOR
Stage Loudspeakers and Amplifier Cabs

Fretcloths, Coverings, Strop 8. Recess Handles, Feet, Castors,
Jacks 8 Sockets, Cannons, BuIgin 8 ways, Reverb Trays.
Locks & Hinges, Corners, Trim, Speaker Bolts etc.

Send 2 x 9p Stamps for samples and list.

ADAM HALL (P.E. SUPPLIES)
Unit 0, Starline Works, Grainger Road

Southend-on-Sea, Essex.

OUTSTANDING 2200 Hi-Fi FM Tuner. Full Coverag
88-102MHz. Varicap tuning. Latest silicon superhet
design. Ideal for push button/manual tuning only £9.95.
Unique 3300 stereo class A Amplifier, power 32 watts
peak, complete stereo pre -amplifier 2 power amplifiers
all inputs accepted only £10.95. 5500 Tuner amplifier +
specification as above 2 only £19.95. All equipment built
tested and guaranteed with full instructions (P&P 50p).
GREGG ELECTRONICS, 86-88 Parchmore Road
Thornton Heath, Surrey.

MAKE YOUR OWN PRINTED CIRCUITS
RUB -ON TRANSFERS - Starter pack (5 sheets,
lines, pods, I.C. pads) £1 .30, Single Sheets 27p.
FERRIC CHLORIDE - 1 lb bags 70p (P. & P. 40p.l'
SOLDERCON SOCKETS - 100 65p. (quantity
rates:. PLASTIC SUPPORTS - 7 or 8 hole 6p./pair.

S.A.E. lists sample, P. & P. 15 order except'.
P.K.G. ELECTRONICS

OAK LODGE, T ANSLEY, DERBYSHIRE

SINTEL FOR BOOKS, CMOS AND COMPONENTS

6800 Booklet 1.80, MOT CMOS Databk 3.50, 6800 Appl
Mon 12.95, 6800 Prog Mon 5.35, SC/MP Introkit Mon 0.75
NS TTL Databk 2.10, RCA CMOS Databk 5.45, 8085 User's
Man 5.15, Z80 Ass Lang Prog Mon 7.50, 280 CPU Man
5.60, Z80 CTC Spec 0.80, Z80 P10 Man 3.30. Also a full
range of CMOS - send for free catalogue. MPUs:
MEK6800D2 205.20, MC6820 8.66, Z80 30.72, 280A
39.94, Z8OCTC 13.82, Z8OP1O 11.82, Memories: 2102-A
2.55, 2112A.4 3.13. Displays: Type FND500 C.C. 1.40,
Type 111321 C.A. 1.61, 5E701 5.29. Crystals: 32.768kHz
3.78, 5.12MHz 3.89. Clock ICs: AY51202 4.35, AY51224
3.78, MK50253 6.05. Soldercon Pins: 100 0.54, 1000
4.32, 3000 11.34. Free catalogue by return. All items
CWO. Prices inclusive of VAT. Add 35p p&p. SINTEL, P.O.
Box 75B 209 Cowley Rood, Oxford. Tel. (0865) 49791

We would like you to know that we make -
 BEC Cabinets
 Special cabinets
 Prototype printed circuits
 Instrument panels

We also have a quantity punching
service, and undertake artwork.

GB3/AT
Cabinet

H.M. ELECTRONICS
275a Fulwood Rd Sheffield S10 3BD TEL 10742) 659578

Send 15p (refundable) for leaflets

AUTOMATIC ELECTRONIC Time Delays, 11{W Output. Kit
16.10, PCB/Details £1.20. Information - SAE. L. 0.
Green. 4 Gurney Road, Costessey, Norwich, NR5 OHA.

SPEAKER CONSTRUCTORS
Acoustically Transparent

Reticulated Polyurethane Foam

Special Dense Black Colour - i" thick
Cut to size 3p per sq. inch
(includes VAT & P. &

Acoustic Wadding - Mixture of synthetic
and superfine glass fibre media

Ideal for packing cabinets
1 Kg. Bag £1 inc. VAT + 66p post.

AUTOMET ACOUSTICS
CHARLES LANE MILL

HASLINGDEN, ROSSENDALE, LANCS.

100 WATT GUITAR/PA/MUSIC
AMPLIFIER

With superb treble, bass. Overdrive, slimline, 12 months
guarantee. Unbeatable offer at £39. Also twin channel with
separate treble/bass per channel £48. Money returned if not
absolutely delighted within 7 days. Also fuzz boxes great
sound robust construction £6.60. Also 100 watt 12 in.speakers £22.50.
All inclusive of P.P. Send cheque or P O. to

WILLIAMSON AMPLIFICATION
62. THORNCLIFFE AVENUE, DUKINFIELD,

CHESHIRE. TEL: 061-344 5007

ONLY KNOWN HIGH PERFORMANCE SOLID STATE CAMERA IN
KIT FORM. Also available factory assembled. Ideal for experimenters,
industry security, education etc. Will work with most other CCTV
equipment. Fully guaranteed. Completely self-contained. With our
Modulator will connect to any domestic TV set. Model CO complete
with Vidscon L99. Lens Vidicon L82.35. (Lens available as optional
extra). SAE for info or phone your Order through using your Barclay
or Access Card.

CROFTON ELECTRONICS LIMITED
35 Grosvenor Road, Twickenham. Middlesex. 01 - 891 1923

PRACTICAL ELECTRONICS P.C.B.'s
in glass fibre tinned and drilled

Dec. 77 Car Burglar Alarm 1412-1 88p.
Feb. 78 Auto Ranging Volt Meter incl. power f3.10.
C.W.O. Please.

For full list and current boards please send S.A.E.
P.C.B:s also produced from customer's own master

-

please send for quote,

PROTO DESIGN
4 Highcliffe Way, Wickford, Essex, SS11 8LA

PRINTED CIRCUIT BOARD LAYOUTS from 60p per component.
S.A.E. to Consultant Design Service, The Galleon,
Porlock, Somerset. 862567.

THE FABULOUS
D2 MICROPROCESSOR

EVALUATION KIT
FROM MOTOROLA.

Featuring *24 key keyboard *Seven segment
display *Cassette interface 'Erom & Rani
Expandable *Interface Capability Full
Documentation *5 Volt power supply Required
*One years FREE membership of The Amateur
Computer Club with every purchase*. £1 76
£1.50 P & P 8% VAT.

ENAMELLED COPPER WIRE
SWG lb 8oz 4 oz 2oz
10-19 2.60 1.40 .66 .55
20.29 2.80 1.60 .85 .65
30-34 3.00 1.70 .95 .70
35-40 3.35 1.90 1.10 .79
40-43 4.50 2.50 1.90 1.25
44-46 500 3.00 2.10 1.65
47
48

8.00
15.00

5.130

9.00
3.00
6.00

1.76
3.30

Tinned Copper, Even Gauges 14-30 £3 per lb.
Multicore 60/40 Solder 18SWG f3.24 per lb.
Prices include P & P and VAT.
SAE brings list of copper and resistance Wires.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30 London E.4.
Rog. Office. 22 Coningsby Gdns.

SUPERB INSTRUMENT CASES BY BAZELLI, manufactured
from P.V.C. faced steel. Hundreds of people and indus-
trial users are choosing the cases they require from our
vast range. Competitive prices start at a low 90p, chassis
punching facilities at very competitive prices, 400 models
to choose from, free literature (stamp would be appreci-
ated). BAZELLI, Dept: No. 23, St. Wilfred's, Foundry
Lane, Halton, Lancaster. LA2 6LT.

BUILD THE TREASURE TRACER
MK III Metal Locator

Venom toning
Oroion s owl riling onral locator Sr
Cooed ooth rereaer
Spealor and earphone opeoallon
 000 Wow/y*01P
C.o.., worth cool usembly
rove traneopor cocci,
Thoroughly Poeelleponal Noah
Too poly moped Moldering ,,on wan,
drover plows end anion,
us aeon on Seto,. BBC2 TV

Sono elampea adareeeed nrel00.
10. teelleo

Complete £15.95 Built and £20.95Kit tested
Post 11 20 Cl 37 VAT Pool TI 20 - ft 77 VAT

MINIKITS ELECTRONICS 6g CLEVELAND ROAD
LONDON E18 2AN (Marl Order Onlyl

NO LICENCE EXAMS NEEDED
o operate this miniature, solid-state Trans-

mitter -Receiver Kit. Only 19.75 plus 25p
P. & P.
'Brain -Freeze' em with a MINI -STROBE
Kit, pocket -sized 'lightning flashes', vari-speed,
for discos and parties. A mere f4.30 plus 20p
P. & P. Experiment with a psychedelic
DREAM LAB, or pick up faint speech/sounds
with the BIG EAR sound -catcher; ready-made
multi -function modules. £5 each plus 20p
P. & P.
LOTS MORE! Send 20p for lists. Prices include
VAT. (Mail order U.K. only).

BOFFIN PROJECTS
Cunliffe Road, Stoneleigh

Ewell, Surrey (P.E.)

PRINTED CIRCUITS
and HARDWARE

Readily availoble supplies of Constructors' hardware. Printed
circuit boards, top quality for individual designs. Prompt
service. Send 25p for catalogue. From:

RAMAR CONSTRUCTOR SERVICES,
Masons Rood, Stratford upon Avon Worwicks

Tel 4879

SOWTER TRANSFORMERS
FOR SOUND RECORDING AND
REPRODUCING EQUIPMENT

We are suppliers to many well-known companies, studios
and broadcasting authorities and were established in
1941. Early deliveries, Competitive prices. Large or small
quantities. Let us quote,

SOWTER TYPE 3678
A recent release

MULTITAP MICROPHONE TRANSFORMER
Primary windirgs for 600 ohm. 200 ohm and 60 ohm
with Secondary loadings from 2K ohm to 10K ohm. Fre-
quency reponse plus/minus +dB 20 Hz to 25 KHz.
Contained in well finished Mumetal box. 33mm diameter
by 22mm high, with colour coded end leads, low distor-
tion. DELIVERY Ismail quantities) EX -STOCK. HIGHLY
COMPETITIVE PRICE. FULL DETAILS ON REQUEST.

E. A. SOWTER LTD.
Transformer Manufacturers and Designers

The Boat Yard, Cullingharn Road
Ipswich. Tel. 0473 219390 & 52794

SCOPE CALIBRATOR, portable, battery operated,
s.a.e. details. Ramer Constructor Services, Masons Rd,
Stratford on Avon, Warwickshire.

A 7IM' FLAME UP70
5,0007!

ZES
soLaEas

£22.50
INC.

'rips tool
using combination

of butane and compressed
oxygen or micronox. A pencil lead
thin flame size. Adjustable to 5.000
F. Cuts metals, welds, brazes and solders gold,
silver. Ideal electricians, clockmakers, electronic and
computer servicing. Up to 30 minutes use on fuel
supplied. Replacement set of 2 micronox, 1 butane
cylinder. £2.10 extra including post. £22.50 4-
E1.25 P. & P Send f23.75

JOHN DUDLEY & CO. LTD.
Dept. PE16, 301 Cricklewood Lane

Fnchley Rd., London. NW2. Tel. 01-458 5917
Callers welcome. Access accepted

PLACE YOUR ORDER BY PHONING

SANDY GATES SERVICES
SHEFFIELD 665950

PRINTED CIRCUIT BOARD
CUT TO YOUR REQUIREMENTS

tig" Thk x 6"-12" wide - single/double side 80p/sq. ft.
Thk x 5" max. width - single/double side 55p/sq. ft.

Mixed P.C. Board 3"-4" wide (Approx 4 sq. ft/ £1.00
Terms - as above P & P - C.O.D. - Money back
undertaking.
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE
R.C.S. 10 WATT
AMPLIFIER KIT

This kit is suitable for record players. tape play back, guitars.
electronic instruments or small P A systems Two versions are
available The mono kit uses 13 semiconductors. The stereo kit
uses 22 semiconductors Both kits have printed front panel and
volume, bass and treble controls Spec lOW output into 8 ohms.
7W into 15 ohms. Response 20cs to 30kc s. input 100M V high
imp. Size 94 x 3 x 2in AC mains operated.

Mono £11.25k,,
Stereo £18k.,

Easy to build Full instructions supplied

post
45p

ELAC
10 inch £4.50
Ribbed cone. Large ceramic
magnet 50-16,000 c/s.
Bass resonance 55 c/s. 10W.
15 ohm impedance.

RCS STEREO PRE -AMP KIT. All parts to build this pre -amp.
Inputs for high, medium or low imp. per channel. with volume
Control and P.C. Board. Can be ganged to make multi -way mixers.

£2.95 Post 35p

MAINS TRANSFORMERS
250-0-250V 70mA. 6 3. 2A
250-0-250 80mA. 6 3V 3 5A, 6 3V IA or 5V 2A
350-0-350 80mA. 6 3V 3 5A. 6 3V IA or 5V 2A
300-0-300 120mA 2  6 3V 2A C T 6 3V 2A
220V 45mA. 6 3V 2A
HEATER TRANS. 6 3V 3A. £145. j amp C1  00
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs at
2A 3. 4, 5. 6, 8. 9. 10, 12. 15. 19. 24 and 30V 05.30
1A. 6. 8. 10. 12. 16, 18. 20. 24. 30. 36. 40. 48. 60 CS 30
2A. 6. 8. 10. 12. 16. 18. 20. 24. 30. 36. 40. 48. 60 CS, 50
3A. 6. 8. 10. 12. 16. 18. 20. 24. 30. 36. 40. 48. 60 £11.00
5A. 6. 8. 10. 12. 16. 18. 20. 24. 30. M. 40. 48. 60 £1450
5. 8. 12V 300mA Cl. 12V 750mA

OV 2A E2. 40V 2A
C2.913 6.4 09. 12-0-12V 2.p 30V 11A e2.711 20V IA
£220 9V 3 amp [2,75 60V. 40V 20V or 20-0-20V. to e3.50.
30-0-30 2A £7.
AUTO TRANSFORMERS 115V to 230V or 230V to 115V
150W CS; 250W CO; 400W C7; 500W CIL
CHARGER TRANSFORMERS Input 200250V for 6 or 12V
liA 02.75; 4A £5.20.
FULL WAVE BRIDGE CHARGER RECTIFIERS 6 or 12V outputs
1 'A 40p; 2A 55p; 4A 95p. HALF WAVE 12V IIA 25p.

ALL POST
50p each

£3.45
f4-60
[580
DI 50
C1 75

GOODMAN'S COMPACT 12in
BASS WOOFER
Standard 12in diameter fixing with Cut sides
10}in square 14 000 gauss magnet 30 watt

cre-r 4-okm impedance Bass resonance 30
s Freqlsency response 30-8.000 c p s

10.95 'Post C1.00 20 Watt model 0.95.

10 WATT PER CHANNEL STEREO AMPLIFIER
In chassis form. A.G. mains operated. Volume,
balance, treble and bass slider controls. Pick up and
tape inputs. Recording output. Front panel size:
16+ x 1 }in.

£18.50Chassis size: 13 x 15in. Bargain.
Post 50p

A mains operated solid state pre -amplifier unit designed
Post 30pto compliment amplifiers without low level phono and tape

input stages. This free standing cabinet incorporates
circuitry for automatic R.I.A.A. equalisation on magnetic
phono input and N.A.B. equalisation for tape heads. Power
ON/OFF, PHONO/TAPE switches and pilot lamp are on
the front panel; phono socket
input and output are rear
located. AC mains 240V.
Size 6 3; 2in.

£4.50 ea. - 2 for £8.
Post 50p

MONO PRE -AMPLIFIER
£1.50

\,

W
HEATING ELEMENTS THIN

Size t0, 8, -,in Operating voltage 200 250V a c 250W
approx Suitable for Heating Pads. Food Warmers Convector
Heaters etc Must be clamped between two sheets of metal or
asbestos

ONLY 40p EACH (FOUR FOR C1.50)
ALL POST PAID -Discounts for quantity

E.M.I. 134 x 8in
SPEAKER SALE!
With tweeter And crossover State
4 or 8 ohm

10W Model £795
Post 45p

15W model £10-.50
8 ohms Post 65p

20W model £11.50
8 or 15 ohms Post 75p

TEAK VENEER HI -Fl SPEAKER CABINETS

MODEL "A" 20 . 13 x 12in.
For 12in. dia. or 10in. speaker.
Illustrated £14.50 Post £1.60
MODEL "B" BOOKSHELF
For 13 8in. EMI

£8.50 Post £1Loudspeakers.
R.C.S. BOOKSHELF complete with
speakers. Size 14 .9 6in. approx.
Response 50 to 14,000 cps
6 watt rms 8 ohms £16 pair Post £1.30
ACOUSTIC WADDING 18in. wide, 20p ft.

BAKER MAJOR 12 INCH £15
Post Cl 00

30-14,500 cis. 12in double cone, woofer
and tweeter cone together with a BAKER
ceramic magnet assembly having a flux
density of 14.000 gauss and a total flux
of 145.000 Maxwells Bass resonance
40 cis Rated 25W
NOTE 4 or 8 or 16 onms available

Module kit 30-17.000 C.s with tweeter
crossover baffle. 19 . 12iln
instructions As illustrated £19

Please state  or o ur 16 ohms Post fl 60

"BIG SOUND"
BAKER SPEAKERS
Robustly constructed to stand op to long
periods of electronic power As used by leading
groups and discos Useful response 30-13.000
c s Bass Resonance 55 c s

GROUP "25-
12in 30W

£124 8 or 16 ohms
Post t

GROUP "35-
12in 40W
4 8 or 16 ohms

GROUP 50/12in
121n 60W
4 or 8 or 16 ohms with
aluminium presence dome

GROUP 50/15In
15in 7SW
8 or 16 ohms

£14
Pos' 01

£21
Pont t1 60

£26
Post Cl 60

Disco. Group  PA Cabinets In stock. Send for
Leaflet. Cabinet Fittings, Handles. Corners,
Feet, Covering Material all In stock.

1
)

)

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
Ideal for Groups Disco P A and Musical Instruments 4 inputs
speech and music 4 way mixing Output
4/8/16 ohm ec. Mains 240V.
Separate treble and bass controls. £75 Carr

1 50

NEW "DISCO 100 WATT" £59
ALL TRANSISTOR AMPLIFIER Carr yi
2 inputs 4 outputs separate volume treble and bass controls Ideal
disco or slave amplifier chassis Made by Jennings

R.C.S. SOUND TO LIGHT DISPLAY MK II
Complete kit of parts with R.C.S. printed circuit. Three
1000W channels. Will operate from 20mV signal source.

CABINET extra £4. f17.00
GOODMANS CONE TWEETER

18.000 c s 25W 8 ohm Pore £3.25E M I 5in mid range 25W £4.95.
E M 1 13 Bin 25W Bass Unit C10 50

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Professional model our inputs Treble, Bass. Master Voiumn
Controls Ideal disco. P A or groups. S A E for e9 4
details 5 speaker outputs 3 or 8 or 15 ohm 100V line to
order Suitable carrying case 016-50. plus £2 50 cart

LOW VOLTAGE ELECTROLYTICS
1 2 4 5 8 16 25 30 50 100 200mF 15V 10p. 500mF 12V 15p;
25V 20p; SOV 30p. 1000mF 12V 17p; 25V 35p; 50V 470; 100V 70p.
2000mF 6V 25p; 25V 420. 2500mF 50V 62p; 3000mF 25V 47p;
50V 65p. 3900mF t00V 11.60. 4700mF 63V CI -20. 5000mF 6V 25p;
12V 42p; 25V 75p; 35V 65p; 5600mF 76V 01.80; 1200/76V 60p.

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS
All parts and instructions with Zener diode.
printed circuit rectifiers and double wound
mains transformer Input 200/240V a c Output Post 45p
voltages available 6 or 7 5 or 9 or 12V c1 c up to 100mA or less
SI, 3 2, If in Please state voltage required

£2.95

ROBUST BLACK PLASTIC BOX
Size 6J x 33 x 2in with brushed aluminium
facia. Ideal for constructional projects.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER -BRITISH MADE £1.45
Ideal for Mike Tape P U Guitar Battery 9 12V or H 7 line 200-3000

c operation Size It I. , fin 25 c s to 25 kc s 26 dB gain For
valve or transistor equipment Instructions supplied

PENDULUM MECHANISM 95p Post 301'
ELECTRO MAGNETIC

1 5V d c operation over 300 hours continuous on SP2 battery fully
adjustable swing and speed Ideal displays teaching eiectro
magnetism or for metronome strobe etc

BSR HI-FI AUTOCHANGER
Plays 12in, 10in or Tin records Auto or
Manual A nigh quality unit backed by
BSR reliability with 12 months
guarantee a c 200.250V Size 134
11,in Above motor board 3fin Below
motor board 2,in
With STEREO/MONO CARTRIDGE.
Single Mayer wesion C15.50.
BSR P128 with Magnetic Cartridge
GARRARD MINICHANGER plays all records
BSR P163 BELT DRIVE DECK, less cartridge
GARRARD AP7 6

BSR DE LUXE AUTOCHANGER
Features balanced arm. Cueing device.
stylus pressure gauge. 3 speed - plays
all size records. Fitted with stereo
ceramic cartridge. Size:
13 12ons. Post Cl, £17.50
Or wan Sonotone V100 £21.50magnetic cartridge

£12.95
All Post 75p

02450
£965

C27.50
£27.50

\-46 LW -411P\19
R.C.S. DISCO DECK

SINGLE RECORD PLAYER
Fined with auto stop, stereo compatible cartridge. Baseplate Size
11  Bjm Turntable Size Tin diameter a c mains 220 25011
3 speeds plays all size records
Two for £15. Post 75p £7.95 PZIp

HEAVY METAL PLINTHS
With P V C Cover Cut out for most B S R or
Garrard decks Silver grey finish £6.50Model A Size 120 141  7, in
Model B Size 16  130 7in £7,50.
Extr Large Plinth and Corer. For transcription decks Size
20 17, 9in uncut board Callers only Oa 50.

Post t 1 30

TINTED PLASTIC COVERS ONLY
Sizes: 141 x £3. 14 x 121 x £3.50. 163 x 14}
x 3in, £3:75. 16 x 14 x 4in, E4. 19 x 141 x 4-11n. CA, 15 X 13
x 3in. £3.50. 71 x 91 x 3 -fin, £3. 143. x 141' x 21
Rosenwood sides £4.
Ideal for record decks tape decks etc Post 7 5p

BAKER HI-FI SPEAKERS
HIGH QUALITY -BRITISH MADE

SUPERB £22
12in 25 watt Post£160

Quaid, loudspeaker low cone resonance
ensures cteat reproduction of the deepest
bass Special copper drive and concentric
tweeter cone Futi range reproduction with
remarkable efficiency in the upper
register
Bass Resonance 25 c s
Flux Density 16 500 gauss
Useful response 20 17 000 c s
8 or 16 Ohms models

AUDITORIUM
12in 35 watt

£21
Post
t 1 60

A full range reproducer for high power
Electric Guitars. public address multi
speaker systems. electric organs Ideal for
74iFi and Discotheques
Bass Resonance 35 c S
Flux Density 15.000 gauss
Useful response 25 16 000 c s
n or 16 ohms models

AUDITORIUM £26
15in 45 watt Post Cl 60

BLANK ALUMINIUM CHASSIS, 18 s w g 2'in sides, 6 4in 95p;
8 6in C1.413; 10 71n £1.55; 14 9in 01.90; 16 6in £1.85;
12  3m C1.213; 16 101n. C2.20; 12 01.70.
ALUMINIUM PANELS, 18 sew g. 6 410 20p; 8  6in 40p; 10 71I150p; 12 5in 50p; 12 8in 50p; 16 610 75p; 14 9in *Op;
12 12in 80p; 16 10m. 95p.
ALUMINIUM ANGLE BRACKET, 6 fin 15p
ALUMINIUM BOXES, MANY SIZES IN STOCK.
4 2 2in, 55p; 3 2 lie, 55p; 6 4 210, 65p; e 6 3m, t1,
9 . 4 4in, C1 20; 12 4 4in, C1 50

THE "INSTANT BULK TAPE
ERASER 8 HEAD DEMAGNETISER.
Suitable for cassettes and all sizes of
tape reels a c mains 200.240V
Leaflet S A E Post

£4.95 sop

RADIO COMPONENT SPECIALISTS 337 WHITEH
Minimum post 30p. Acces/Eu rocerd and Barclaycard/Visa. Sme day despatch. Radio Book a ricorn.peamtr-Cits

ROAD, CROYDON, U.K. Tel. 01-684 1665
pen 9-6 Wed. 9-1 Sal 9-5 (Closed for lunch 1.15-2.301

Published approximately on the 15th of each month by IPC Magazines Ltd., Westover House, West Quay Road, Poole. Dorset BEFI5 LIG. Printed in England by Chapel River Press, Andover, Hints.Sole Agents for Australia and New Zealand -Gordon & Gotch (A/sia) Ltd.: South Africa-Central Nelws Agency Ltd.
Subscriptions INLAND and OVERSEAS £10.60 payable to IPC Services, Oakfield House, Perrymount Road, Haywards Heath, Sussex.
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way ofTrade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to V.A T., and that it shall not be lent, resold or hired out or otherwise disposed of in amutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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everything for the modern D.I.Y. electronics enthusiast and more.
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100W RMS STEREO DISCO
A genuine 100W RMS per channel Moth channels
driven) stereo diSco with auto fade on microphone. VU
meters, full
monitoring and
cueing facilities
and a very high
quality light
show. Complete
construction
booklet MES41,
price 25p. Cabinet
comes complete
with lid and
carrying handles.

6.7.! tit 17:1170-4 IZ I I
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10 CHANNEL STEREO
GRAPHIC EQUALISER
A new design with no difficult coils to
wind, but a specification/hat puts it in the
top-flight hi-fi class. All this for around
£70 including fully punched and printed
metalwork and woodwork. Send for our

component schedule now.

VERY
LOW -DISTORTION

AUDIO OSCILLATOR
The very low distortion sine wave I<U01%) output is
suitable for testing very high quality hi-fi audio

equipment. Also includes
square wave output. Rai,

'. 20Hz to 26kHz. Output U.
.to 1V in three continuou,
variable steps. Total cost
around C21. Full
construction details in our
catalogue. Send the
coupon below, now
(All prices include V.A.T.
and p & pl

PEDAL UNIT
A completely self-contained pedal unit.
13 -note. 2 -Octave range. 4 organ stops.
It can be added to any organ. A really
unusual extra is the bass guitar stop
which uses four envelope shapers to give
a real bass guitar sound. A must for the
solo guitarist. Full construction details in
our catalogue - post the coupon below,
now!

r, e
ELECTRONIC
IGNITION SYSTEM
A high performance electronic ignition
system that saves fuel, cuts points wear,
gives strong spark and easy start even
with very low battery, improves engine
power at high revs. Change back to
conventional system in seconds. Total
cost around 14. Full construction details
in our catalogue. Send the coupon below,
now! (All prices include V.A.T. and p & pl

Full construction details
price 25p. (All prices
include V.A.T. and p & pl

INTEGRATED
CIRCUITS
Over 35 pages in our catalogue devoted
to hundreds of useful I.C.s. All with
data, pin connections and many with
applications circuits and projects to
build. Post the coupon now!

ffNIMINSINESI
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TOUCH -SENSITIVE
PIANO
The revolutionary new IC AY -1-1320 first
seen on 'Tomorrow's World' is now
available. Complete kit of IC's to build a
60 -note piano (18 x I C's) order as HQ53H
price £36.86. Preliminary circuit details in
our October newsletter. Complete design,
pcb's attractive veneered wooden cabinet

available soon. It's the
most realistic -sounding

   a..... a

SYNTHESISER
The International 4600 Synthesiser. A
very comprehensive unit. Over 400 sold.
We stock all the parts costing less than
£500 including fully punched and
printed metalwork and a smart teak
cabinet. Far less than half what you'd
pay for a ready made synthesiser of
equal quality. Specification on request.
Full construction details in our
construction book 1.50. (All prices
include V.A.T. and p & rz4

IT'S A FANTASTIC BESTSELLER!
216 big (11 x 6) pages! Over a thousand
011ustrations! Over 30 pages of complete
projects to build! Thousands and thousands of

useful components described and illustrated!
No wonder it's a bestseller!
DON'T MISS OUT! SEND 60p NOW!

MAPLIN ELECTRONIC SUPPLIES
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR

Telephone-. Southend (0702) 715155
Shop: 284, London Road, Westcliff -on-Sea, Essex

[Closed on Monday) Teiephone Southend I,
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electronic piano we've
ever heard and includes
simulated damping, loud
and soft pedals. Full
details in our newsletters.
(All prices include V.A.T.
and p & pl

p
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SWITCHES
We stock a wide range of switches
including a really low-priced high
quality interlocking push-button
switch system which is
extremely versatile. We've got
toggle switches, slide switches,
push switches, rotary switches-
there are dozens to choose from,
but it's only a tiny part of our
fantastic range.

Our hi -monthly newsletter keeps you up to date with latest
guaranteed prices - our latest special offers -

details of new prolects and new lines. Send 30p
for the next ste issues (5p discount voucher with each copy).

POST THIS COUPON NOW FOR YOUR COPY OF OUR

CATALOGUE PRICE pop

Please rush me a copy of your 216 page catalogue

'

I enclose 60p, but understand that if I am not completely
satisfied I may return the catalogue to you within
14 days and have my 60p refunded immediately.

ADDRESS
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